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PROJECT DETAILS

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 Wanjiang New Energy Group 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 t1CO2e, and total GHG emission reductions for the fixed10 years crediting period are
4,817,400 tCOze. The date of crediting period is 01- November-2020 to 31-October-2030.

The actual Emission reductions achieved for the monitoring period was 400,579 tCOze. The date
of monitoring period is 01-November-2020 to 31-March-2021.

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)

I https://www.gov.cn/xinwen/2017-12/20/5248855/files/7ed7d7cda8984ae39a4e9620a4660c7f.pdf



https://www.gov.cn/xinwen/2017-12/20/5248855/files/7ed7d7cda8984ae39a4e9620a4660c7f.pdf
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Project Eligibility
The scope of the VCS Program includes:

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 4.2.

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 4.2)
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 4.2)
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 AMOQ72 (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 4.2)
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
laws and regulations. Refer to section 1.14 of
the PD below for more details.
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Section 3.1.4 of VCS Standard (Version 4.2)
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 AMOO72 (version 03.0).

Section 3.1.5 of VCS Standard (Version 4.2)
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
Program document VCS  Methodology
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 4.2)

Projects shall preferentially apply
methodologies that use performance
methods (see the VCS Program document VCS
Methodology Requirements for further
information on performance methods) where
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
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

Baseline scenario and additionality have been
analysed as per the applied methodology
AMOOQ72 (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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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 4.2)
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 4.2)
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 4.2)

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 fixed period of the project, and it
has fellow all the latest requirements of Verra.

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

the project activity.

Eligibility Criteria

The project is not a grouped project. So, it's not applicable.

Project Proponent
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Wanjiang New Energy Group Co., Ltd.
Contact person Xiang kang
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 /
sharkshark999@163.com

1.6 Other Entities Involved in the Project
o]g-i[Fz i loJa M1 [cl Profit Carbon Environmental Energy Technology (Shanghai) Co., Ltd.
ROICRHRGENJ][-Td@l VCS Consultant
Contact person Joanna zhu
Title Project Director
Address Room 302, 2815 Longteng Avenue, Xuhui District, Shanghai
Telephone +86 21 6127 2386

yanan.zhu@profitcarbon.com

1.7  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.

1.8  Project Start Date

As per section 3.7 of VCS Standard (Version 4.2), 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 project activity. There are 10 communities involved in the
project activity and all the geothermal space heating system of them started fully commissioning
on 01-November-2020. Thus, the project start date is 01-November-2020.


mailto:sharkshark999@163.com
mailto:yanan.zhu@profitcarbon.com
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Project Crediting Period

This project adopts fixed crediting periods of 10 years. The crediting period is 10 years from 01-
November-2020 to 31-October--October-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 tCOze, which is
larger than 300,000 tCO2ze. As per Section 3.1.9 of VCS Standard (Version 4.2), it is a large project.

Project Scale

Project

Large project X

Year Estimated GHG emission
reductions or removals (tCO2¢)

01-November-2020-31-October-- 481,744
October-2021

01-November-2021-31-October--
481,744
October-2022

01-November-2022-31-October-

481,744
October-2023 81,

01-November-2023-31-October--
October-2024 481,744

01-November-2024-31-October-

481,744
October-2025 81,
01-November-2025-31-October-- 481,744
October-2026

01-November-2026-31-October-
481,744
October-2027

01-November-2027-31-October-- 481,744
October-2028

01-November-2028-31-October--

481,744
October-2029 e
01-November-2029-31-October- 481,744
October-2030
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Total estimated ERs 4,817,440
Total number of crediting years 10

Average annual ERs 481,744

111 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.

Softening water plant

L5 pump = T
Tap water —»ﬂ[ —,l

The water tank Air source

The middle water pump

High zone circulating pump l l ’
_— |

Low zone circulating pump I Heat pump units Jhs Mo weilr purnp
[

W =
Heat pump units J 1l So the heat exchange among
Connect to the interior end of the building E

The middle water pump

Precision recharge filter device

) -
ﬂﬂ Mining Wells
Recharge well . ﬁ ﬁ .”

Cyclone sand remover

10
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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-April-2020 and has put into operation on 01-November-
2020. Operation start date and test run period are the same and start on 01- November-2020.
It can supply geothermal heat to 8,283 thousand m2 of residential buildings with a total heating
load of 414.15 MW. It is affected by the actual occupancy rate. The residential area where the
project is located is newly built and the occupancy rate is 84.4%, which leads to the actual heating
area and load in the first monitoring period being smaller than the design value. For the
monitoring period from 01-November-2020 to 31-March-2021, 6,987,854m2 of residential
buildings with a heating load of 349.39MW?2. 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 Equipment of Each Heat Substation

1#BHG)J
Eq;g)rr::nt S':)A:(:fﬁl:sa:zzs Unit | Quantity Remarks
Deep-well 03=70 m3/h, Head=265 Unit 6 Using variable frequency regulation
pump m system
Hydro- Treatment capacity: 80 Unit 1
cyclones t/h
Primary heat exchange
temperature of supply
Primary water anod return water:
plate heat 75/43 *C; Secondary Unit 1
exchanger heat exchange
temperature of supply
water and return
water:50/40 °C
Primary heat exchange
Secondary temperature of supply
plate heat water and return water: Unit 1
exchanger | 43/9 °C; Secondary heat
exchange temperature of

2

According to the design area and heat load can be obtained the actual heat load is

6,987,854m?/8,283,000m?*414.15MW=349.39MW.

3 Flow rate.
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supply water and return
water:24/8 °C
Circulating Q=250 m3/h, Head=60 Unit 5 Using variable frequency regulation
pumps m system
Make-up 0=25 m3/h, Head=20 m | Unit 5 Using variable frequency regulation
pumps system
Tanks Effective volume: 100 m3 | Unit 1
Wate.r- Treatment capacity: 80
softening Set 1
- t/h
facilities
Water
SOUrCe 1 Model: LSBLGHP1220/M | Unit | 4
geothermal
heat pumps
Air source
geothermal Model: MDHS-60 Unit 6 Supplemental heat source
heat pumps
2# BHGJ
Eq:ga:::nt Sr:(::;:zgls Unit | Quantity Remarks
Deep-well Q=70 m3/h, Head=265 Unit 6 Using variable frequency regulation
pump m system
Hydro- Treatment capacity: 80 Unit 5
cyclones t/h
Primary heat exchange
temperature of supply
Primary water anod return water:
plate heat 75/43 *C; Secondary Unit 1
exchanger heat exchange
temperature of supply
water and return
water:50/40 °C
Primary heat exchange
temperature of supply
Secondary water and return water:
plate heat | 43/9 °C; Secondary heat | Unit 1
exchanger | exchange temperature of
supply water and return
water:24/8 °C
Circulating 0=250 m3/h, Head=60 Unit 5 Using variable frequency regulation
pumps m system
Make-up 0=25 m3/h, Head=20 m | Unit 5 Using variable frequency regulation
pumps system
Tanks Effective volume: 100 m3 | Unit 1
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Wate.r— Treatment capacity: 80
softening Set 1
- t/h
facilities
Water
SOUrCe | Model: LSBLGHP1220/M | Unit | 4
geothermal
heat pumps
Air source
geothermal Model: MDHS-60 Unit 6 Supplemental heat source
heat pumps
3# BHGJ
Eq;:r;n:nt S':)A::ifil:safiz::s Unit | Quantity Remarks
Deep-well Q=70 m3/h, Head=265 Unit 7 Using variable frequency regulation
pump m system
Hydro- Treatment capacity: 80 Unit 1
cyclones t/h
Primary heat exchange
temperature of supply
Primary water anod return water:
plate heat 75/43 *C; Secondary Unit 2
exchanger heat exchange
temperature of supply
water and return
water:50/40 °C
Primary heat exchange
temperature of supply
Secondary water and return water:
plate heat | 43/9 °C; Secondary heat | Unit 1
exchanger | exchange temperature of
supply water and return
water:24/8 °C
Circulating Q=250 m3/h, Head=60 Unit 5 Using variable frequency regulation
pumps m system
Make-up 0=25 m3/h, Head=20 m | Unit 5 Using variable frequency regulation
pumps system
Tanks Effective volume: 100 m3 | Unit 1
Wate.r- Treatment capacity: 80
softening t/h Set 1
facilities
Water
SOUrC® | Model: LSBLGHP1220/M | Unit | &
geothermal
heat pumps
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Air source
geothermal Model: MDHS-60 Unit 6 Supplemental heat source
heat pumps
4# BHGJ
Eq:g);n:nt S':)A::i;l:safiz(rj\s Unit | Quantity Remarks
Deep-well Q=70 m3/h, Head=265 Unit 6 Using variable frequency regulation
pump m system
Hydro- Treatment capacity: 80 Unit 5
cyclones t/h
Primary heat exchange
temperature of supply
Primary water anod return water:
plate heat 75/43 *C; Secondary Unit 3
exchanger heat exchange
temperature of supply
water and return
water:50/40 °C
Primary heat exchange
temperature of supply
Secondary water and return water:
plate heat | 43/9 °C; Secondary heat | Unit 1
exchanger | exchange temperature of
supply water and return
water:24/8 °C
Circulating Q=250 m3/h, Head=60 Unit 5 Using variable frequency regulation
pumps m system
Make-up 0=25 m3/h, Head=20 m | Unit 3 Using variable frequency regulation
pumps system
Tanks Effective volume: 100 m3 | Unit 1
Water- Treatment capacity: 80
softening t/h Set 1
facilities
Water
SOUrCe | Model: LSBLGHP1220/M | Unit | 4
geothermal
heat pumps
Air source
geothermal Model: MDHS-60 Unit 6 Supplemental heat source
heat pumps
5# BHGJ
Eq:g)r;n:nt S':)A:(:::;Sa?iz:s Unit | Quantity Remarks
Deep-well Q=70 m3/h, Head=265 Unit 6 Using variable frequency regulation
pump m system
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Hydro- Treatment capacity: 80 Unit 5
cyclones t/h
Primary heat exchange
temperature of supply
Primary water anod return water:
plate heat 75/43 °C; Secondary Unit 1
exchanger heat exchange
temperature of supply
water and return
water:50/40 °C
Primary heat exchange
temperature of supply
Secondary water and return water:
plate heat | 43/9 °C; Secondary heat | Unit 1
exchanger | exchange temperature of
supply water and return
water:24/8 °C
Circulating 0=250 m3/h, Head=60 Unit 5 Using variable frequency regulation
pumps m system
Make-up 0=25 m3/h, Head=20 m | Unit 5 Using variable frequency regulation
pumps system
Tanks Effective volume: 100 m3 | Unit 1
s::‘lztr?irng Treatment capacity: 80 Set 1
facilities vh
Water
SOUrCe 1 nodel: LSBLGHP1220/M | Unit | 4
geothermal
heat pumps
Air source
geothermal Model: MDHS-60 Unit 7 Supplemental heat source
heat pumps
6# BHGJ
Eq:g)r:]n:nt Sr:c::faiizg\s Unit | Quantity Remarks
Deep-well Q=70 m3/h, Head=265 Unit 6 Using variable frequency regulation
pump m system
Hydro- Treatment capacity: 80 Unit 5
cyclones t/h
Primary heat exchange
Primary temperature of supply
plate heat water and return water: Unit 1
75/43 °C; Secondary
exchanger
heat exchange
temperature of supply
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water and return
water:50/40 °C
Primary heat exchange
temperature of supply
Secondary water and return water:
plate heat | 43/9 °C; Secondary heat | Unit 1
exchanger | exchange temperature of
supply water and return
water:24/8 °C
Circulating Q=250 m3/h, Head=60 Unit 5 Using variable frequency regulation
pumps m system
Make-up 0=25 m3/h, Head=20 m | Unit 3 Using variable frequency regulation
pumps system
Tanks Effective volume: 100 m3 | Unit 1
Water- Treatment capacity: 80
softening Set 1
- t/h
facilities
Water
SOUrC® | Model: LSBLGHP1220/M | Unit | 4
geothermal
heat pumps
Air source
geothermal Model: MDHS-60 Unit 6 Supplemental heat source
heat pumps
7# BHGJ
Eq;:::nt S':)Aeongafciizzs Unit | Quantity Remarks
Deep-well Q=70 m3/h, Head=265 Unit 6 Using variable frequency regulation
pump m system
Hydro- Treatment capacity: 80 Unit 1
cyclones t/h
Primary heat exchange
temperature of supply
Primary water anod return water:
plate heat 75/43 *C; Secondary Unit 1
exchanger heat exchange
temperature of supply
water and return
water:50/40 °C
Primary heat exchange
temperature of supply
Secondary water and return water:
plate heat | 43/9 °C; Secondary heat | Unit 1
exchanger | exchange temperature of
supply water and return
water:24/8 °C
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Circulating 0=250 m3/h, Head=60 Unit 5 Using variable frequency regulation
pumps m system
Make-up 0=25 m3/h, Head=20 m | Unit 5 Using variable frequency regulation
pumps system
Tanks Effective volume: 100 m3 | Unit 1
s:;/':r?irng Treatment capacity: 80 Set 1
facilities vh
Water
SOUrCe 1 nodel: LSBLGHP1220/M | Unit | 4
geothermal
heat pumps
Air source
geothermal Model: MDHS-60 Unit 6 Supplemental heat source
heat pumps
8# BHGJ
Eq:ga:::nt Sr:(::;:zgls Unit | Quantity Remarks
Deep-well Q=70 m3/h, Head=265 Unit 6 Using variable frequency regulation
pump m system
Hydro- Treatment capacity: 80 Unit 1
cyclones t/h
Primary heat exchange
temperature of supply
Primary water anod return water:
plate heat 75/43 °C; Secondary Unit 1
exchanger heat exchange
temperature of supply
water and return
water:50/40 °C
Primary heat exchange
temperature of supply
Secondary water and return water:
plate heat | 43/9 °C; Secondary heat | Unit 1
exchanger | exchange temperature of
supply water and return
water:24/8 °C
Circulating Q=250 m3/h, Head=60 Unit 5 Using variable frequency regulation
pumps m system
Make-up 0=25 m3/h, Head=20 m | Unit 5 Using variable frequency regulation
pumps system
Tanks Effective volume: 100 m3 | Unit 1
sc\)/;/'?e;[:irr-wg Treatment capacity: 80 Set 1
- t/h
facilities
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Water
SOUrCe 1 Model: LSBLGHP1220/M | Unit | 4
geothermal
heat pumps
Air source
geothermal Model: MDHS-60 Unit 6 Supplemental heat source
heat pumps
9# BHGJ
Eq:g)r;n:nt S':)A::i;l:safiz(rj\s Unit | Quantity Remarks
Deep-well Q=70 m3/h, Head=265 Unit 6 Using variable frequency regulation
pump m system
Hydro- Treatment capacity: 80 Unit 1
cyclones t/h
Primary heat exchange
temperature of supply
Primary water anod return water:
plate heat 75/43 *C; Secondary Unit 1
exchanger heat exchange
temperature of supply
water and return
water:50/40 °C
Primary heat exchange
temperature of supply
Secondary water and return water:
plate heat | 43/9 °C; Secondary heat | Unit 1
exchanger | exchange temperature of
supply water and return
water:24/8 °C
Circulating Q=250 m3/h, Head=60 Unit 5 Using variable frequency regulation
pumps m system
Make-up 0=25 m3/h. Head=20 m | Unit 5 Using variable frequency regulation
pumps system
Tanks Effective volume: 100 m3 | Unit 1
sn/g[:irng Treatment capacity: 80 Set 1
facilities vh
Water
SOUrCe | Model: LSBLGHP1220/M | Unit | 4
geothermal
heat pumps
Air source
geothermal Model: MDHS-60 Unit 6 Supplemental heat source
heat pumps
10# BHGJ
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Eq;:r;n:nt S':)A::ifil:safiz::s Unit | Quantity Remarks
Deep-well Q=70 m3/h, Head=265 Unit 6 Using variable frequency regulation
pump m system
Hydro- Treatment capacity: 80 Unit 5
cyclones t/h
Primary heat exchange
temperature of supply
Primary water anod return water:
plate heat 75/43 °C; Secondary Unit 1
heat exchange
exchanger
temperature of supply
water and return
water:50/40 °C
Primary heat exchange
temperature of supply
Secondary water and return water:
plate heat | 43/9 °C; Secondary heat | Unit 1
exchanger | exchange temperature of
supply water and return
water:24/8 °C
Circulating Q=250 m3/h, Head=60 Unit 5 Using variable frequency regulation
pumps m system
Make-up 0=25 m3/h, Head=20 m | Unit 3 Using variable frequency regulation
pumps system
Tanks Effective volume: 100 m3 | Unit 1
Water- Treatment capacity: 80
softening Set 1
- t/h
facilities
Water
SOUrCe 1 nodel: LSBLGHP1220/M | Unit | 4
geothermal
heat pumps
Air source
geothermal Model: MDHS-60 Unit 6 Supplemental heat source
heat pumps
1#XWYH
Eq:g)rr::nt SLA:(::Z:?:S Unit | Quantity Remarks
Deep-well Q=70 m3/h, Head=265 Unit 6 Using variable frequency regulation
pump m system
Hydro- Treatment capacity: 80 Unit 1
cyclones t/h
Primary Primary heat exchange
plate heat temperature of supply Unit 1
exchanger water and return water:
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75/43 °C; Secondary
heat exchange
temperature of supply
water and return
water:50/40 °C
Primary heat exchange
temperature of supply
Secondary water and return water:
plate heat | 43/9 °C; Secondary heat | Unit 1
exchanger | exchange temperature of
supply water and return
water:24/8 °C
Circulating 0=250 m3/h, Head=60 Unit 5 Using variable frequency regulation
pumps m system
Make-up 0=25 m3/h, Head=20 m | Unit 5 Using variable frequency regulation
pumps system
Tanks Effective volume: 100 m3 | Unit 1
s::‘/gr?irng Treatment capacity: 80 Set 1
facilities vh
Water
SOUrC® | Model: LSBLGHP1220/M | Unit | 4
geothermal
heat pumps
Air source
geothermal Model: MDHS-60 Unit 6 Supplemental heat source
heat pumps
2# XWYH
Eq;:::nt S':)Aeongafciizzs Unit | Quantity Remarks
Deep-well Q=70 m3/h, Head=265 Unit 6 Using variable frequency regulation
pump m system
Hydro- Treatment capacity: 80 Unit 1
cyclones t/h
Primary heat exchange
temperature of supply
Primary water anod return water:
plate heat 75/43 *C; Secondary Unit 1
heat exchange
exchanger
temperature of supply
water and return
water:50/40 °C
Secondary Primary heat exchange
olate heat temperature of supply Unit 1
exchanger water and return water:
43/9 °C; Secondary heat
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exchange temperature of
supply water and return
water:24/8 °C
Circulating Q=250 m3/h, Head=60 Unit 5 Using variable frequency regulation
pumps m system
Make-up 0=25 m3/h, Head=20 m | Unit 5 Using variable frequency regulation
pumps system
Tanks Effective volume: 100 m3 | Unit 1
Wate.r— Treatment capacity: 80
softening Set 1
- t/h
facilities
Water
SOUrCe 1 Model: LSBLGHP1220/M | Unit | 4
geothermal
heat pumps
Air source
geothermal Model: MDHS-60 Unit 6 Supplemental heat source
heat pumps
3# XWYH
Eq:ga:::nt Sr:(::;:zgls Unit | Quantity Remarks
Deep-well Q=70 m3/h, Head=265 Unit 6 Using variable frequency regulation
pump m system
Hydro- Treatment capacity: 80 Unit 5
cyclones t/h
Primary heat exchange
temperature of supply
Primary water anod return water:
plate heat 75/43 *C; Secondary Unit 1
heat exchange
exchanger
temperature of supply
water and return
water:50/40 °C
Primary heat exchange
temperature of supply
Secondary water and return water:
plate heat | 43/9 °C; Secondary heat | Unit 1
exchanger | exchange temperature of
supply water and return
water:24/8 °C
Circulating 0=250 m3/h, Head=60 Unit 5 Using variable frequency regulation
pumps m system
Make-up 0=25 m3/h, Head=20 m | Unit 3 Using variable frequency regulation
pumps system
Tanks Effective volume: 100 m3 | Unit 1
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Wate.r— Treatment capacity: 80
softening Set 1
- t/h
facilities
Water
SOUrCe | Model: LSBLGHP1220/M | Unit | 4
geothermal
heat pumps
Air source
geothermal Model: MDHS-60 Unit 6 Supplemental heat source
heat pumps
4# XWYH
Eq;:r;n:nt S':)A::ifil:safiz::s Unit | Quantity Remarks
Deep-well Q=70 m3/h, Head=265 Unit 6 Using variable frequency regulation
pump m system
Hydro- Treatment capacity: 80 Unit 1
cyclones t/h
Primary heat exchange
temperature of supply
Primary water anod return water:
plate heat 75/43 *C; Secondary Unit 1
exchanger heat exchange
temperature of supply
water and return
water:50/40 °C
Primary heat exchange
temperature of supply
Secondary water and return water:
plate heat | 43/9 °C; Secondary heat | Unit 1
exchanger | exchange temperature of
supply water and return
water:24/8 °C
Circulating Q=250 m3/h, Head=60 Unit 5 Using variable frequency regulation
pumps m system
Make-up 0=25 m3/h, Head=20 m | Unit 5 Using variable frequency regulation
pumps system
Tanks Effective volume: 100 m3 | Unit 1
Wate.r- Treatment capacity: 80
softening t/h Set 1
facilities
Water
SOUrCe | Model: LSBLGHP1220/M | Unit | 4
geothermal
heat pumps
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Air source
geothermal Model: MDHS-60 Unit 6 Supplemental heat source
heat pumps
5# XWYH
Eq:g)r;n:nt S':)A::i;l:safiz(rj\s Unit | Quantity Remarks
Deep-well Q=70 m3/h, Head=265 Unit 6 Using variable frequency regulation
pump m system
Hydro- Treatment capacity: 80 Unit 1
cyclones t/h
Primary heat exchange
temperature of supply
Primary water anod return water:
plate heat 75/43 *C; Secondary Unit 1
exchanger heat exchange
temperature of supply
water and return
water:50/40 °C
Primary heat exchange
temperature of supply
Secondary water and return water:
plate heat | 43/9 °C; Secondary heat | Unit 1
exchanger | exchange temperature of
supply water and return
water:24/8 °C
Circulating Q=250 m3/h, Head=60 Unit 5 Using variable frequency regulation
pumps m system
Make-up 0=25 m3/h, Head=20 m | Unit 5 Using variable frequency regulation
pumps system
Tanks Effective volume: 100 m3 | Unit 1
Water- Treatment capacity: 80
softening t/h Set 1
facilities
Water
SOUrCe | Model: LSBLGHP1220/M | Unit | 4
geothermal
heat pumps
Air source
geothermal Model: MDHS-60 Unit 6 Supplemental heat source
heat pumps
6# XWYH
Eq:g)r;n:nt S':)A:(:::;Safciiz:s Unit | Quantity Remarks
Deep-well Q=70 m3/h, Head=265 Unit 6 Using variable frequency regulation
pump m system

23



v VCS

Hydro- Treatment capacity: 80 Unit 1
cyclones t/h
Primary heat exchange
temperature of supply
Primary water anod return water:
plate heat 75/43 °C; Secondary Unit 1
exchanger heat exchange
temperature of supply
water and return
water:50/40 °C
Primary heat exchange
temperature of supply
Secondary water and return water:
plate heat | 43/9 °C; Secondary heat | Unit 1
exchanger | exchange temperature of
supply water and return
water:24/8 °C
Circulating 0=250 m3/h, Head=60 Unit 5 Using variable frequency regulation
pumps m system
Make-up 0=25 m3/h, Head=20 m | Unit 5 Using variable frequency regulation
pumps system
Tanks Effective volume: 100 m3 | Unit 1
s::‘lztr?irng Treatment capacity: 80 Set 1
facilities vh
Water
SOUrCe 1 nodel: LSBLGHP1220/M | Unit | 4
geothermal
heat pumps
Air source
geothermal Model: MDHS-60 Unit 6 Supplemental heat source
heat pumps
7# XWYH
Eq:g)r:]n:nt Sr:c::faiizg\s Unit | Quantity Remarks
Deep-well Q=70 m3/h, Head=265 Unit 6 Using variable frequency regulation
pump m system
Hydro- Treatment capacity: 80 Unit 1
cyclones t/h
Primary heat exchange
Primary temperature of supply
plate heat water and return water: Unit 1
75/43 °C; Secondary
exchanger
heat exchange
temperature of supply
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water and return
water:50/40 °C
Primary heat exchange
temperature of supply
Secondary water and return water:
plate heat | 43/9 °C; Secondary heat | Unit 1
exchanger | exchange temperature of
supply water and return
water:24/8 °C
Circulating Q=250 m3/h, Head=60 Unit 5 Using variable frequency regulation
pumps m system
Make-up 0=25 m3/h, Head=20 m | Unit 5 Using variable frequency regulation
pumps system
Tanks Effective volume: 100 m3 | Unit 1
Water- Treatment capacity: 80
softening Set 1
- t/h
facilities
Water
SOUrC® | Model: LSBLGHP1220/M | Unit | 4
geothermal
heat pumps
Air source
geothermal Model: MDHS-60 Unit 6 Supplemental heat source
heat pumps
8# XWYH
Eq;:::nt S':)Aeongafciizzs Unit | Quantity Remarks
Deep-well Q=70 m3/h, Head=265 Unit 6 Using variable frequency regulation
pump m system
Hydro- Treatment capacity: 80 Unit 5
cyclones t/h
Primary heat exchange
temperature of supply
Primary water anod return water:
plate heat 75/43 *C; Secondary Unit 1
exchanger heat exchange
temperature of supply
water and return
water:50/40 °C
Primary heat exchange
temperature of supply
Secondary water and return water:
plate heat | 43/9 °C; Secondary heat | Unit 1
exchanger | exchange temperature of
supply water and return
water:24/8 °C
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Circulating 0=250 m3/h, Head=60 Unit 5 Using variable frequency regulation
pumps m system
Make-up 0=25 m3/h, Head=20 m | Unit 3 Using variable frequency regulation
pumps system
Tanks Effective volume: 100 m3 | Unit 1
s:;/':r?irng Treatment capacity: 80 Set 1
facilities vh
Water
SOUrCe 1 nodel: LSBLGHP1220/M | Unit | 4
geothermal
heat pumps
Air source
geothermal Model: MDHS-60 Unit 6 Supplemental heat source
heat pumps
O# XWYH
Eq:ga:::nt Sr:(::;:zgls Unit | Quantity Remarks
Deep-well Q=70 m3/h, Head=265 Unit 6 Using variable frequency regulation
pump m system
Hydro- Treatment capacity: 80 Unit 1
cyclones t/h
Primary heat exchange
temperature of supply
Primary water anod return water:
plate heat 75/43 °C; Secondary Unit 1
exchanger heat exchange
temperature of supply
water and return
water:50/40 °C
Primary heat exchange
temperature of supply
Secondary water and return water:
plate heat | 43/9 °C; Secondary heat | Unit 1
exchanger | exchange temperature of
supply water and return
water:24/8 °C
Circulating Q=250 m3/h, Head=60 Unit 5 Using variable frequency regulation
pumps m system
Make-up 0=25 m3/h, Head=20 m | Unit 5 Using variable frequency regulation
pumps system
Tanks Effective volume: 100 m3 | Unit 1
sc\)/;/'?e;[:irr-wg Treatment capacity: 80 Set 1
- t/h
facilities
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Water
SOUrCe 1 Model: LSBLGHP1220/M | Unit | 4
geothermal
heat pumps
Air source
geothermal Model: MDHS-60 Unit 6 Supplemental heat source
heat pumps
10# XWYH
Eq:g)r;n:nt S':)A::i;l:safiz(rj\s Unit | Quantity Remarks
Deep-well Q=70 m3/h, Head=265 Unit 3 Using variable frequency regulation
pump m system
Hydro- Treatment capacity: 80 Unit 1
cyclones t/h
Primary heat exchange
temperature of supply
Primary water anod return water:
plate heat 75/43 *C; Secondary Unit 2
exchanger heat exchange
temperature of supply
water and return
water:50/40 °C
Primary heat exchange
temperature of supply
Secondary water and return water:
plate heat | 43/9 °C; Secondary heat | Unit 2
exchanger | exchange temperature of
supply water and return
water:24/8 °C
Circulating Q=250 m3/h, Head=60 Unit 5 Using variable frequency regulation
pumps m system
Make-up 0=25 m3/h. Head=20 m | Unit 5 Using variable frequency regulation
pumps system
Tanks Effective volume: 100 m3 | Unit 1
sn/g[:irng Treatment capacity: 80 Set 1
facilities vh
Water
SOUrCe | Model: LSBLGHP1220/M | Unit | 4
geothermal
heat pumps
Air source
geothermal Model: MDHS-60 Unit 6 Supplemental heat source
heat pumps
1#WNS
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Equipment

Models and

Name Specifications Unit | Quantity Remarks
Deep-well Q=70 m3/h, Head=265 Unit 6 Using variable frequency regulation
pump m system
Hydro- Treatment capacity: 80 Unit 1
cyclones t/h
Primary heat exchange
temperature of supply
Primary water anod return water:
plate heat 75/43 °C; Secondary Unit 3
heat exchange
exchanger
temperature of supply
water and return
water:50/40 °C
Primary heat exchange
temperature of supply
Secondary water and return water:
plate heat | 43/9 °C; Secondary heat | Unit 2
exchanger | exchange temperature of
supply water and return
water:24/8 °C
Circulating Q=250 m3/h, Head=60 Unit 5 Using variable frequency regulation
pumps m system
Make-up 0=25 m3/h, Head=20 m | Unit 3 Using variable frequency regulation
pumps system
Tanks Effective volume: 100 m3 | Unit 1
Water- Treatment capacity: 80
softening Set 1
- t/h
facilities
Water
SOUrCe 1 nodel: LSBLGHP1220/M | Unit | 4
geothermal
heat pumps
Air source
geothermal Model: MDHS-60 Unit 6 Supplemental heat source
heat pumps
2#WNS
Eq:g)rr::nt SLA:(::Z:?:S Unit | Quantity Remarks
Deep-well Q=70 m3/h, Head=265 Unit 6 Using variable frequency regulation
pump m system
Hydro- Treatment capacity: 80 Unit 1
cyclones t/h
Primary Primary heat exchange
plate heat temperature of supply Unit 1
exchanger water and return water:
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75/43 °C; Secondary
heat exchange
temperature of supply
water and return
water:50/40 °C
Primary heat exchange
temperature of supply
Secondary water and return water:
plate heat | 43/9 °C; Secondary heat | Unit 1
exchanger | exchange temperature of
supply water and return
water:24/8 °C
Circulating 0=250 m3/h, Head=60 Unit 5 Using variable frequency regulation
pumps m system
Make-up 0=25 m3/h, Head=20 m | Unit 5 Using variable frequency regulation
pumps system
Tanks Effective volume: 100 m3 | Unit 1
s::‘/gr?irng Treatment capacity: 80 Set 1
facilities vh
Water
SOUrC® | Model: LSBLGHP1220/M | Unit | 4
geothermal
heat pumps
Air source
geothermal Model: MDHS-60 Unit 6 Supplemental heat source
heat pumps
1#YYGG
Eq;:::nt S':)Aeongafciizzs Unit | Quantity Remarks
Deep-well Q=70 m3/h, Head=265 Unit 6 Using variable frequency regulation
pump m system
Hydro- Treatment capacity: 80 Unit 3
cyclones t/h
Primary heat exchange
temperature of supply
Primary water anod return water:
plate heat 75/43 *C; Secondary Unit 1
heat exchange
exchanger
temperature of supply
water and return
water:50/40 °C
Secondary Primary heat exchange
olate heat temperature of supply Unit 5
exchanger water and return water:
43/9 °C; Secondary heat
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exchange temperature of
supply water and return
water:24/8 °C
Circulating Q=250 m3/h, Head=60 Unit 5 Using variable frequency regulation
pumps m system
Make-up 0=25 m3/h, Head=20 m | Unit 5 Using variable frequency regulation
pumps system
Tanks Effective volume: 100 m3 | Unit 1
Wate.r— Treatment capacity: 80
softening Set 1
- t/h
facilities
Water
SOUrCe 1 Model: LSBLGHP1220/M | Unit | 4
geothermal
heat pumps
Air source
geothermal Model: MDHS-60 Unit 6 Supplemental heat source
heat pumps
2#YHGG
Eq:ga:::nt Sr:(::;:zgls Unit | Quantity Remarks
Deep-well Q=70 m3/h, Head=265 Unit 6 Using variable frequency regulation
pump m system
Hydro- Treatment capacity: 80 Unit 1
cyclones t/h
Primary heat exchange
temperature of supply
Primary water anod return water:
plate heat 75/43 *C; Secondary Unit 1
heat exchange
exchanger
temperature of supply
water and return
water:50/40 °C
Primary heat exchange
temperature of supply
Secondary water and return water:
plate heat | 43/9 °C; Secondary heat | Unit 1
exchanger | exchange temperature of
supply water and return
water:24/8 °C
Circulating 0=250 m3/h, Head=60 Unit 5 Using variable frequency regulation
pumps m system
Make-up 0=25 m3/h, Head=20 m | Unit 5 Using variable frequency regulation
pumps system
Tanks Effective volume: 100 m3 | Unit 1
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Wate.r— Treatment capacity: 80
softening Set 1
- t/h
facilities
Water
SOUrCe | Model: LSBLGHP1220/M | Unit | 4
geothermal
heat pumps
Air source
geothermal Model: MDHS-60 Unit 6 Supplemental heat source
heat pumps
1#CYGJ
Eq;:r;n:nt S':)A::ifil:safiz::s Unit | Quantity Remarks
Deep-well Q=70 m3/h, Head=265 Unit 6 Using variable frequency regulation
pump m system
Hydro- Treatment capacity: 80 Unit 1
cyclones t/h
Primary heat exchange
temperature of supply
Primary water anod return water:
plate heat 75/43 *C; Secondary Unit 1
exchanger heat exchange
temperature of supply
water and return
water:50/40 °C
Primary heat exchange
temperature of supply
Secondary water and return water:
plate heat | 43/9 °C; Secondary heat | Unit 1
exchanger | exchange temperature of
supply water and return
water:24/8 °C
Circulating Q=250 m3/h, Head=60 Unit 5 Using variable frequency regulation
pumps m system
Make-up 0=25 m3/h, Head=20 m | Unit 5 Using variable frequency regulation
pumps system
Tanks Effective volume: 100 m3 | Unit 1
Wate.r- Treatment capacity: 80
softening t/h Set 1
facilities
Water
SOUrCe | Model: LSBLGHP1220/M | Unit | 4
geothermal
heat pumps
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Air source
geothermal Model: MDHS-60 Unit 6 Supplemental heat source
heat pumps
2#CYGJ
Eq:g)r;n:nt S':)A::i;l:safiz(rj\s Unit | Quantity Remarks
Deep-well Q=70 m3/h, Head=265 Unit 6 Using variable frequency regulation
pump m system
Hydro- Treatment capacity: 80 Unit 1
cyclones t/h
Primary heat exchange
temperature of supply
Primary water anod return water:
plate heat 75/43 *C; Secondary Unit 1
exchanger heat exchange
temperature of supply
water and return
water:50/40 °C
Primary heat exchange
temperature of supply
Secondary water and return water:
plate heat | 43/9 °C; Secondary heat | Unit 1
exchanger | exchange temperature of
supply water and return
water:24/8 °C
Circulating Q=250 m3/h, Head=60 Unit 5 Using variable frequency regulation
pumps m system
Make-up 0=25 m3/h, Head=20 m | Unit 4 Using variable frequency regulation
pumps system
Tanks Effective volume: 100 m3 | Unit 1
Water- Treatment capacity: 80
softening t/h Set 1
facilities
Water
SOUrCe | Model: LSBLGHP1220/M | Unit | 4
geothermal
heat pumps
Air source
geothermal Model: MDHS-60 Unit 6 Supplemental heat source
heat pumps
3#CYGJ
Eq:g)r;n:nt S':)A:(:::;Safciiz:s Unit | Quantity Remarks
Deep-well Q=70 m3/h, Head=265 Unit 6 Using variable frequency regulation
pump m system
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Hydro- Treatment capacity: 80 Unit 1
cyclones t/h
Primary heat exchange
temperature of supply
Primary water anod return water:
plate heat 75/43 °C; Secondary Unit 1
exchanger heat exchange
temperature of supply
water and return
water:50/40 °C
Primary heat exchange
temperature of supply
Secondary water and return water:
plate heat | 43/9 °C; Secondary heat | Unit 1
exchanger | exchange temperature of
supply water and return
water:24/8 °C
Circulating 0=250 m3/h, Head=60 Unit 5 Using variable frequency regulation
pumps m system
Make-up 0=25 m3/h, Head=20 m | Unit 5 Using variable frequency regulation
pumps system
Tanks Effective volume: 100 m3 | Unit 1
s::‘lztr?irng Treatment capacity: 80 Set 1
facilities vh
Water
SOUrCe 1 nodel: LSBLGHP1220/M | Unit | 4
geothermal
heat pumps
Air source
geothermal Model: MDHS-60 Unit 6 Supplemental heat source
heat pumps
1#LDC
Eq:g)r:]n:nt Sr:c::faiizg\s Unit | Quantity Remarks
Deep-well Q=70 m3/h, Head=265 Unit 6 Using variable frequency regulation
pump m system
Hydro- Treatment capacity: 80 Unit 1
cyclones t/h
Primary heat exchange
Primary temperature of supply
plate heat water and return water: Unit 5
75/43 °C; Secondary
exchanger
heat exchange
temperature of supply
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water and return
water:50/40 °C
Primary heat exchange
temperature of supply
Secondary water and return water:
plate heat | 43/9 °C; Secondary heat | Unit 1
exchanger | exchange temperature of
supply water and return
water:24/8 °C
Circulating Q=250 m3/h, Head=60 Unit 5 Using variable frequency regulation
pumps m system
Make-up 0=25 m3/h, Head=20 m | Unit 5 Using variable frequency regulation
pumps system
Tanks Effective volume: 100 m3 | Unit 1
Water- Treatment capacity: 80
softening Set 1
- t/h
facilities
Water
SOUrC® | Model: LSBLGHP1220/M | Unit | 4
geothermal
heat pumps
Air source
geothermal Model: MDHS-60 Unit 6 Supplemental heat source
heat pumps
2#LDC
Eq;:::nt S':)Aeongafciizzs Unit | Quantity Remarks
Deep-well Q=70 m3/h, Head=265 Unit 6 Using variable frequency regulation
pump m system
Hydro- Treatment capacity: 80 Unit 5
cyclones t/h
Primary heat exchange
temperature of supply
Primary water anod return water:
plate heat 75/43 *C; Secondary Unit 1
exchanger heat exchange
temperature of supply
water and return
water:50/40 °C
Primary heat exchange
temperature of supply
Secondary water and return water:
plate heat | 43/9 °C; Secondary heat | Unit 3
exchanger | exchange temperature of
supply water and return
water:24/8 °C
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Circulating 0=250 m3/h, Head=60 Unit 5 Using variable frequency regulation
pumps m system
Make-up 0=25 m3/h, Head=20 m | Unit 5 Using variable frequency regulation
pumps system
Tanks Effective volume: 100 m3 | Unit 1
s:;/':r?irng Treatment capacity: 80 Set 1
facilities vh
Water
SOUrCe 1 nodel: LSBLGHP1220/M | Unit | 4
geothermal
heat pumps
Air source
geothermal Model: MDHS-60 Unit 6 Supplemental heat source
heat pumps
3#LDC
Eq:ga:::nt Sr:(::;:zgls Unit | Quantity Remarks
Deep-well Q=70 m3/h, Head=265 Unit 3 Using variable frequency regulation
pump m system
Hydro- Treatment capacity: 80 Unit 4
cyclones t/h
Primary heat exchange
temperature of supply
Primary water anod return water:
plate heat 75/43 °C; Secondary Unit 1
exchanger heat exchange
temperature of supply
water and return
water:50/40 °C
Primary heat exchange
temperature of supply
Secondary water and return water:
plate heat | 43/9 °C; Secondary heat | Unit 1
exchanger | exchange temperature of
supply water and return
water:24/8 °C
Circulating Q=250 m3/h, Head=60 Unit 5 Using variable frequency regulation
pumps m system
Make-up 0=25 m3/h, Head=20 m | Unit 5 Using variable frequency regulation
pumps system
Tanks Effective volume: 100 m3 | Unit 1
sc\)/;/'?e;[:irr-wg Treatment capacity: 80 Set 1
- t/h
facilities
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Water
SOUrCe 1 Model: LSBLGHP1220/M | Unit | 4
geothermal
heat pumps
Air source
geothermal Model: MDHS-60 Unit 6 Supplemental heat source
heat pumps
1#XXHY
Eq:g)r;n:nt S':)A::i;l:safiz(rj\s Unit | Quantity Remarks
Deep-well Q=70 m3/h, Head=265 Unit 6 Using variable frequency regulation
pump m system
Hydro- Treatment capacity: 80 Unit 1
cyclones t/h
Primary heat exchange
temperature of supply
Primary water anod return water:
plate heat 75/43 *C; Secondary Unit 1
exchanger heat exchange
temperature of supply
water and return
water:50/40 °C
Primary heat exchange
temperature of supply
Secondary water and return water:
plate heat | 43/9 °C; Secondary heat | Unit 1
exchanger | exchange temperature of
supply water and return
water:24/8 °C
Circulating Q=250 m3/h, Head=60 Unit 5 Using variable frequency regulation
pumps m system
Make-up 0=25 m3/h. Head=20 m | Unit 5 Using variable frequency regulation
pumps system
Tanks Effective volume: 100 m3 | Unit 1
sn/g[:irng Treatment capacity: 80 Set 1
facilities vh
Water
SOUrCe | Model: LSBLGHP1220/M | Unit | 4
geothermal
heat pumps
Air source
geothermal Model: MDHS-60 Unit 6 Supplemental heat source
heat pumps
2#XXHY
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Eq;:r;n:nt S':)A::ifil:safiz::s Unit | Quantity Remarks
Deep-well Q=70 m3/h, Head=265 Unit 6 Using variable frequency regulation
pump m system
Hydro- Treatment capacity: 80 Unit 1
cyclones t/h
Primary heat exchange
temperature of supply
Primary water anod return water:
plate heat 75/43 °C; Secondary Unit 1
heat exchange
exchanger
temperature of supply
water and return
water:50/40 °C
Primary heat exchange
temperature of supply
Secondary water and return water:
plate heat | 43/9 °C; Secondary heat | Unit 1
exchanger | exchange temperature of
supply water and return
water:24/8 °C
Circulating Q=250 m3/h, Head=60 Unit 5 Using variable frequency regulation
pumps m system
Make-up 0=25 m3/h, Head=20 m | Unit 5 Using variable frequency regulation
pumps system
Tanks Effective volume: 100 m3 | Unit 1
Water- Treatment capacity: 80
softening Set 1
- t/h
facilities
Water
SOUrCe 1 nodel: LSBLGHP1220/M | Unit | 4
geothermal
heat pumps
Air source
geothermal Model: MDHS-60 Unit 6 Supplemental heat source
heat pumps
3#XXHY
Eq:g)rr::nt SLA:(::Z:?:S Unit | Quantity Remarks
Deep-well Q=70 m3/h, Head=265 Unit 6 Using variable frequency regulation
pump m system
Hydro- Treatment capacity: 80 Unit 1
cyclones t/h
Primary Primary heat exchange
plate heat temperature of supply Unit 1
exchanger water and return water:
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75/43 °C; Secondary
heat exchange
temperature of supply
water and return
water:50/40 °C
Primary heat exchange
temperature of supply
Secondary water and return water:
plate heat | 43/9 °C; Secondary heat | Unit 1
exchanger | exchange temperature of
supply water and return
water:24/8 °C
Circulating 0=250 m3/h, Head=60 Unit 5 Using variable frequency regulation
pumps m system
Make-up 0=25 m3/h, Head=20 m | Unit 5 Using variable frequency regulation
pumps system
Tanks Effective volume: 100 m3 | Unit 1
s::‘/gr?irng Treatment capacity: 80 Set 1
facilities vh
Water
SOUrC® | Model: LSBLGHP1220/M | Unit | 4
geothermal
heat pumps
Air source
geothermal Model: MDHS-60 Unit 6 Supplemental heat source
heat pumps
1#JSY
Eq;:::nt S':)Aeongafciizzs Unit | Quantity Remarks
Deep-well Q=70 m3/h, Head=265 Unit 6 Using variable frequency regulation
pump m system
Hydro- Treatment capacity: 80 Unit 1
cyclones t/h
Primary heat exchange
temperature of supply
Primary water anod return water:
plate heat 75/43 *C; Secondary Unit 1
heat exchange
exchanger
temperature of supply
water and return
water:50/40 °C
Secondary Primary heat exchange
olate heat temperature of supply Unit 1
exchanger water and return water:
43/9 °C; Secondary heat
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exchange temperature of
supply water and return
water:24/8 °C
Circulating Q=250 m3/h, Head=60 Unit 5 Using variable frequency regulation
pumps m system
Make-up 0=25 m3/h, Head=20 m | Unit 5 Using variable frequency regulation
pumps system
Tanks Effective volume: 100 m3 | Unit 1
Wate.r— Treatment capacity: 80
softening Set 1
- t/h
facilities
Water
SOUrCe 1 Model: LSBLGHP1220/M | Unit | 5
geothermal
heat pumps
Air source
geothermal Model: MDHS-60 Unit 6 Supplemental heat source
heat pumps
2#JSY
Eq:ga:::nt Sr:(::;:zgls Unit | Quantity Remarks
Deep-well Q=70 m3/h, Head=265 Unit 6 Using variable frequency regulation
pump m system
Hydro- Treatment capacity: 80 Unit 1
cyclones t/h
Primary heat exchange
temperature of supply
Primary water anod return water:
plate heat 75/43 *C; Secondary Unit 1
heat exchange
exchanger
temperature of supply
water and return
water:50/40 °C
Primary heat exchange
temperature of supply
Secondary water and return water:
plate heat | 43/9 °C; Secondary heat | Unit 1
exchanger | exchange temperature of
supply water and return
water:24/8 °C
Circulating 0=250 m3/h, Head=60 Unit 5 Using variable frequency regulation
pumps m system
Make-up 0=25 m3/h, Head=20 m | Unit 5 Using variable frequency regulation
pumps system
Tanks Effective volume: 100 m3 | Unit 1

39



v VCS

Wate.r— Treatment capacity: 80
softening Set 1
- t/h
facilities
Water
SOUrCe | Model: LSBLGHP1220/M | Unit | 4
geothermal
heat pumps
Air source
geothermal Model: MDHS-60 Unit 6 Supplemental heat source
heat pumps
3#JSY
Eq;:r;n:nt S':)A::ifil:safiz::s Unit | Quantity Remarks
Deep-well Q=70 m3/h, Head=265 Unit 6 Using variable frequency regulation
pump m system
Hydro- Treatment capacity: 80 Unit 1
cyclones t/h
Primary heat exchange
temperature of supply
Primary water anod return water:
plate heat 75/43 "C; Secondary Unit 1
exchanger heat exchange
temperature of supply
water and return
water:50/40 °C
Primary heat exchange
temperature of supply
Secondary water and return water:
plate heat | 43/9 °C; Secondary heat | Unit 1
exchanger | exchange temperature of
supply water and return
water:24/8 °C
Circulating Q=250 m3/h, Head=60 Unit 5 Using variable frequency regulation
pumps m system
Make-up 0=25 m3/h, Head=20 m | Unit 5 Using variable frequency regulation
pumps system
Tanks Effective volume: 100 m3 | Unit 1
Wate.r- Treatment capacity: 80
softening t/h Set 1
facilities
Water
SOUrCe | Model: LSBLGHP1220/M | Unit | 4
geothermal
heat pumps
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Air source
geothermal Model: MDHS-60 Unit 6 Supplemental heat source
heat pumps
1#JYYXF
Eq:g);n:nt S':)A::i;l:safiz(rj\s Unit | Quantity Remarks
Deep-well Q=70 m3/h, Head=265 Unit 6 Using variable frequency regulation
pump m system
Hydro- Treatment capacity: 80 Unit 1
cyclones t/h
Primary heat exchange
temperature of supply
Primary water anod return water:
plate heat 75/43 *C; Secondary Unit 1
exchanger heat exchange
temperature of supply
water and return
water:50/40 °C
Primary heat exchange
temperature of supply
Secondary water and return water:
plate heat | 43/9 °C; Secondary heat | Unit 3
exchanger | exchange temperature of
supply water and return
water:24/8 °C
Circulating Q=250 m3/h, Head=60 Unit 5 Using variable frequency regulation
pumps m system
Make-up 0=25 m3/h, Head=20 m | Unit 4 Using variable frequency regulation
pumps system
Tanks Effective volume: 100 m3 | Unit 1
Water- Treatment capacity: 80
softening t/h Set 1
facilities
Water
SOUrCe | Model: LSBLGHP1220/M | Unit | 4
geothermal
heat pumps
Air source
geothermal Model: MDHS-60 Unit 7 Supplemental heat source
heat pumps
2#JYYXF
Eq:g)r;n:nt S':)A:(:::;Sa?iz:s Unit | Quantity Remarks
Deep-well Q=70 m3/h, Head=265 Unit 7 Using variable frequency regulation
pump m system
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Hydro- Treatment capacity: 80 Unit 3
cyclones t/h
Primary heat exchange
temperature of supply
Primary water anod return water:
plate heat 75/43 °C; Secondary Unit 2
exchanger heat exchange
temperature of supply
water and return
water:50/40 °C
Primary heat exchange
temperature of supply
Secondary water and return water:
plate heat | 43/9 °C; Secondary heat | Unit 1
exchanger | exchange temperature of
supply water and return
water:24/8 °C
Circulating 0=250 m3/h, Head=60 Unit 5 Using variable frequency regulation
pumps m system
Make-up 0=25 m3/h, Head=20 m | Unit 5 Using variable frequency regulation
pumps system
Tanks Effective volume: 100 m3 | Unit 1
s::‘lztr?irng Treatment capacity: 80 Set 1
facilities vh
Water
SOUrCe 1 nodel: LSBLGHP1220/M | Unit | 4
geothermal
heat pumps
Air source
geothermal Model: MDHS-60 Unit 6 Supplemental heat source
heat pumps
3#JIYYXF
Eq:g)r:]n:nt Sr:c::faiizg\s Unit | Quantity Remarks
Deep-well Q=70 m3/h, Head=265 Unit 6 Using variable frequency regulation
pump m system
Hydro- Treatment capacity: 80 Unit 1
cyclones t/h
Primary heat exchange
Primary temperature of supply
plate heat water and return water: Unit 1
75/43 °C; Secondary
exchanger
heat exchange
temperature of supply
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water and return
water:50/40 °C
Primary heat exchange
temperature of supply
Secondary water and return water:
plate heat | 43/9 °C; Secondary heat | Unit 1
exchanger | exchange temperature of
supply water and return
water:24/8 °C
Circulating Q=250 m3/h, Head=60 Unit 5 Using variable frequency regulation
pumps m system
Make-up 0=25 m3/h, Head=20 m | Unit 5 Using variable frequency regulation
pumps system
Tanks Effective volume: 100 m3 | Unit 1
Water- Treatment capacity: 80
softening Set 1
- t/h
facilities
Water
SOUrC® | Model: LSBLGHP1220/M | Unit | 4
geothermal
heat pumps
Air source
geothermal Model: MDHS-60 Unit 6 Supplemental heat source
heat pumps
1# DJY
Eq;:::nt S':)Aeongafciizzs Unit | Quantity Remarks
Deep-well Q=70 m3/h, Head=265 Unit 6 Using variable frequency regulation
pump m system
Hydro- Treatment capacity: 80 Unit 5
cyclones t/h
Primary heat exchange
temperature of supply
Primary water anod return water:
plate heat 75/43 *C; Secondary Unit 2
exchanger heat exchange
temperature of supply
water and return
water:50/40 °C
Primary heat exchange
temperature of supply
Secondary water and return water:
plate heat | 43/9 °C; Secondary heat | Unit 1
exchanger | exchange temperature of
supply water and return
water:24/8 °C
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Circulating 0=250 m3/h, Head=60 Unit 5 Using variable frequency regulation
pumps m system
Make-up 0=25 m3/h, Head=20 m | Unit 5 Using variable frequency regulation
pumps system
Tanks Effective volume: 100 m3 | Unit 1
s:;/':r?irng Treatment capacity: 80 Set 1
facilities vh
Water
SOUrCe 1 nodel: LSBLGHP1220/M | Unit | 4
geothermal
heat pumps
Air source
geothermal Model: MDHS-60 Unit 6 Supplemental heat source
heat pumps
2# DJY
Eq:ga:::nt Sr:(::;:zgls Unit | Quantity Remarks
Deep-well Q=70 m3/h, Head=265 Unit 6 Using variable frequency regulation
pump m system
Hydro- Treatment capacity: 80 Unit 1
cyclones t/h
Primary heat exchange
temperature of supply
Primary water anod return water:
plate heat 75/43 °C; Secondary Unit 1
exchanger heat exchange
temperature of supply
water and return
water:50/40 °C
Primary heat exchange
temperature of supply
Secondary water and return water:
plate heat | 43/9 °C; Secondary heat | Unit 1
exchanger | exchange temperature of
supply water and return
water:24/8 °C
Circulating Q=250 m3/h, Head=60 Unit 5 Using variable frequency regulation
pumps m system
Make-up 0=25 m3/h, Head=20 m | Unit 5 Using variable frequency regulation
pumps system
Tanks Effective volume: 100 m3 | Unit 1
sc\)/;/'?e;[:irr-wg Treatment capacity: 80 Set 1
- t/h
facilities
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Water
SOUrCe 1 Model: LSBLGHP1220/M | Unit | 4
geothermal
heat pumps
Air source
geothermal Model: MDHS-60 Unit 6 Supplemental heat source
heat pumps
3# DJY
Eq:g)r;n:nt S':)A::i;l:safiz(rj\s Unit | Quantity Remarks
Deep-well Q=70 m3/h, Head=265 Unit 6 Using variable frequency regulation
pump m system
Hydro- Treatment capacity: 80 Unit 5
cyclones t/h
Primary heat exchange
temperature of supply
Primary water anod return water:
plate heat 75/43 *C; Secondary Unit 1
exchanger heat exchange
temperature of supply
water and return
water:50/40 °C
Primary heat exchange
temperature of supply
Secondary water and return water:
plate heat | 43/9 °C; Secondary heat | Unit 2
exchanger | exchange temperature of
supply water and return
water:24/8 °C
Circulating Q=250 m3/h, Head=60 Unit 5 Using variable frequency regulation
pumps m system
Make-up 0=25 m3/h. Head=20 m | Unit 5 Using variable frequency regulation
pumps system
Tanks Effective volume: 100 m3 | Unit 1
sn/g[:irng Treatment capacity: 80 Set 1
facilities vh
Water
SOUrCe | Model: LSBLGHP1220/M | Unit | &
geothermal
heat pumps
Air source
geothermal Model: MDHS-60 Unit 6 Supplemental heat source
heat pumps
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Table 1-2 Main Parameters of the 42 Heat Substations

Geothermal wells
Number ;
No. Sub-area Heat. Number of of Re. Heat load Heating arez;
substation | production | . . .. (MW) (thousand m2)
injection
wells
wells
1 Binhuguoji 10 10 5 107.550 2,151
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 1-3 below.

Table 1-3 Coordinates of 60 Geothermal Wells

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

Production Well

33°35'29.5"N
114°03'55.5"E

1#BHGJ

Injection Well

33°35'30.2"N
114°03'57.3"E

3#BHGJ

3#BHGJ

Production Well

33°35'27.5"N
114°03'59.4"E

A#BHG) 33°35'26.2"N
4#BHGJ Production Well 114°03'58.6"E
2#BHG 33°35'25.4"N
Injection Well 114°03'57.7"E
5#BHG 33°35'22.6"N
Production Well 114°03'56.2"E
SH#BAG] 6#BHG) 33°35'25.8"N
6#BHG) Production Well 114°03'55.9"E
3#BHG 33°35'26.2'N
Injection Well 114°03'57.5"E
7#BHG) 33°35'32.4'N
Production Well 114°03'55.9"E
7HBHG) 8#BHG) 33°35'31.4"'N
8#BHG)J Production Well 114°03'55.1"E
A4#BHG) 33°35'29.4"N
Injection Well 114°03'55.2"E
9#BHG 33°35'26.9'N
Production Well 114°03'55.5"E
BRG] 10#BHGJ 33°35'25.9"N
10#BHG)J Production Well 114°03'55.7"E
5#BHG 33°35'27.7'N
Injection Well 114°03'55.8"E
o 4l4 . ||N
2 Xiangwanyihao | 1#XWYH 1#XWYH 33°34'46.6

114°03'55.9"E
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2#XWYH Production Well
2HXWYH 33°34'45.7'N
Production Well 114°03'53.6"E
THXWYH 33°34'44.3'N
Injection Well 114°03'52.5"E
SHXWYH 33°34'56.4"N
Production Well 114°03'54.4"E
SHAH A#XWYH 33°34'55.8"N
A#XWYH Production Well 114°03'53.0"E
2HXWYH 33°34'53.8"N
Injection Well 114°03'51.4"E
SHXWYH 33°34'48.3"N
Production Well 114°03'48.1"E
SHANYH 6#XWYH 33°34'47.4"N
6#XWYH Production Well 114°03'48.1'E
3#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
XN BHXWYH 33°34'45.0'N
S#XWYH Production Well 114°03'44.8"E
A#XWYH 33°34'44.8"N
Injection Well 114°03'43.8"E
IHXWYH 33°34'45.9'N
Production Well 114°03'47.7"E
HXWYH TO#XWYH 33°34'45.9'N
10#XWYH Production Well 114°03'46.1'E

5#XWYH

Injection Well

33°34'45.8"N
114°03'44.6"E
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T#WNS 33°34'46.8"N
Production Well 114°03'35.7"E
LHWRS 2#WNS 33°34'46.3"N
3 Weinisi 34'46.3'N
2#WNS Production Well 114°03'37.4"E
T#WNS 33°34'46.8"N
Injection Well 114°03'35.5"E
1#YHGG 33°34'53.0"N
Production Well 114°02'57.5"E
1#YHGG 2#YHGG 33°34'52.4"N
4 Yuehugongguan 3452.4'\
2#YHGG Production Well 114°02'58.6"E
1#YHGG 33°34'53.7"N
Injection Well 114°02'57.7"E
1#CYG) 33°35'31.5"N
Production Well 113°57'30.4"E
1#CYGJ 2HCYG) 33°35'33.7"N
Production Well 113°57'31.5"E
5 Changyuanguoji | 2#CYGJ
3#CYGJ 3#cYG) 33°35'31.4"N
Production Well 113°57'26.8"E
1#CYG 33°35'33.5"N
Injection Well 113°57'29.3"E
1#LDC 33°35'28.2"N
Production Well 113°57'28.6"E
1#LDC 2#LDC 33°35'24.8"N
Production Well 113°57'27.1"E
6 Lvdicheng 2#LDC
3#LDC 3#LDC 33°35'26.4'N
Production Well 113°57'25.8"E
1#LDC 33°35'28.4"N
Injection Well 113°57'25.3"E
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THXXHY 33°35'21.3"N
Production Well 113°57'24.7"E
1H#HXXHY 2#XXHY 33°35'17.8"N
Production Well 113°57'23.3"E
7 Xixihuayuan 2HXXHY
3#XXHY 3#XXHY 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#ISY 33°35'18.2"N
Production Well 113°58'08.0"E
1#JSY 2#ISY 33°35'21.6"N
Production Well 113°58'06.5"E
8 Jiangshanyin 2#]SY
3#JSY S#ISY 33°35'23.8"N
Production Well 113°58'03.6"E
1#ISY 33°35'26.4"N
Injection Well 113°58'00.9"E
THIYYXE 33°35'26.4"N
Production Well 113°58'00.9"E
1#JYYXF 2#IYYXF 33°35'24.6"N
Production Well 113°57'42.5"E
9 Jianyeyunxifu | 2#JYYXF
SHIYYXE SHIYYXF 33°35'22.3'N
Production Well 113°57'41.0"E
TH#IYYXE 33°35'25.9'N
Injection Well 113°57'41.5"E
1#DJF 1#DJF 33°35'15.7"N
Production Well 113°57'37.7"E
10 Danjiangfu 2#DJF
3#DJF 2#DJF 33°35'15.3"N
Production Well 113°57'39.5"E
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Joint Project Description & Monitoring Report: VCS Version 4.0
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Figure 1-2 Location of the Project

Conditions Prior to Project Initiation

The project activity 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.

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 2018.4
2. Green Industry Guidance Directory (2019 version).5

3. the Plan for Clean Heating in Winter in Northern China (2017-2021) (Development and Reform
of Energy resources (2017) No. 2100) 6

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

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

6 https://www.gov.cn/xinwen/2017-12/20/5248855/files/7ed7d7cda8984ae39a4e9620a4660c7f.pdf

52


http://www.henan.gov.cn/2018/02-23/249520.html
http://www.henan.gov.cn/2018/02-23/249520.html
https://www.gov.cn/xinwen/2017-12/20/5248855/files/7ed7d7cda8984ae39a4e9620a4660c7f.pdf

v VCS

1.15

1.15.1

1.15.2

1.16

1.16.1

1.16.2

1.17

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.

Participation under Other GHG Programs

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.

Projects Rejected by Other GHG Programs

The project activity is not participating in other environment credits,
other GHG programs and has not been rejected by any other GHG
Programs.Other Forms of Credit

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. There is a cap & trade scheme in China. However, the project activity is not
included the mandatory emission control scheme since the scheme only cover the high-emission
industries, such as power generation sector that emitted at least 26,000 tons of CO2e/year.
There is no emission cap enforced for the project owner. In addition, the heating system of each
heat substation can be identified through its GPS coordinates and unique identification code,
which will prevent the geothermal heating system counted in the project activity to be part of any
other voluntary market or emission reduction mechanism (CDM, CCER, GS etc.) as well. The
project will not apply for emission reduction credits or labels under any other schemes except
VCS. In addition, the project owner provided “Declaration of No Double Counting” and
“Declaration of not involved in other GHG scheme”.

Other Forms of Environmental Credit

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

Additional Information Relevant to the Project

Leakage Management

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

53



v VCS

Refer to section 4.2 of the Joint-PD-MR for more details.

Commercially Sensitive Information

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

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

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

Justification

The project introduces a
geothermal energy-based space
heating system to provide
heating for a series of new
residential buildings in the
winter of Luohe (off-grid solution
for target users and/or
applications). And replaced
heating from isolated coal-fired
boilers as a normal business
scenario in the project area. And
emissions credits would be
reduced by using geothermal
energy rather than burning fossil
fuels. It is affected by the actual
occupancy rate. The residential
area where the project is located
is newly built and the occupancy
rate is 84.4%, which the actual
Emission reductions is 400,579
tCOz2e in the first monitoring
period. In addition, the project
provides an opportunity for local
residents to learn and raise
awareness of climate change
and mitigation measures at
stakeholder consultative
finance meetings.

Project activities provide
employment opportunities for
local people, regardless of
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Economic employment and persons with  gender or any other status,
Growth decent work for all = disabilities during project implementation
women and men, and monitoring activities. Both
including for young men and women received equal
people and persons pay for equal work. The project
with disabilities, creates 30 jobs, including 15
and equal pay for male and 15 female. And
work of equal value average monthly salary is 3500

RMB/person.
7 Target 7.2 By 2030, 7.2.1 Renewable The project introduces a
Affordable increase energy share in the | geothermal energy based space
and Clean substantially the total final energy heating system to provide
Energy share of renewable consumption heating for a series of new
energy in the global residential buildings in the
energy mix winter of Luohe (off-grid solution
for target users and/or
applications). And replaced

Further Information

NA.

heating from isolated coal-fired
boilers as a normal business
scenario in the project area. This
allows local residents to access
and rely on renewable energy. It
is affected by the actual
occupancy rate. The residential
area where the project is located
is newly built and the occupancy
rate is 84.4%, which the actual
heating area is 6,987,854m2 in
the first monitoring period.

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
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Assessment [2019] No.62". Every aspect of environmental impact has been considered in the
EIA report with corresponding measures during project development (See section 2.3 below for
detailed analysis) , 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.

2.2 Local Stakeholder Consultation

The Project owner collected comments by local stakeholders on the project activity. Survey
questionnaires were distributed to local villagers and government officials by the Project owner
in August 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.

Table 2-1 Structure of stakeholders surveyed

Distribution
Quantity Percentage
Item
Number of stakeholders Male 24 60.00%
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
1 Do you know about the project | YEry much 32 80.00%
activity? Heard of 8 20.00%

56



v VCS

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%
. ) | 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 i hink will
5 at impact do you think Will'\ ooy 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 after Noise pollution 0 0.00%
the construction finish?
(Multiple choice) Ha-rm to indigenous 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 o
community? (Multiple choices)? | supply condition 30 75.00%
No great impact 5 12.50%
Support 36 90.00%
What i i h
8 gt is y_o_ur attitude to the 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 any adverse environmental impact. The survey shows that

57



v VCS

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:
Procedure followed to invite stakeholder comments

Public hearing for local stakeholders:

Invitation procedure

The stakeholder consultation was conducted by Wanjiang New Energy Group Co., Ltd. with
assistance from Profit Carbon Environmental Energy Technology (Shanghai) Co., Ltd. Stakeholder
groups were identified, and they were informed through oral and written means about the
meeting. The invitation letter was sent by email to participants. This invitation email was done 2
weeks before the meeting date.

Place and date of the meeting

The stakeholder consultation was held from 9:00 a.m. to 11:30 a.m. on 25-January-2021 at
Conference room, 12/F, Yizhong Building (75 Qilihe South Road, Zhengdong New District,
Zhengzhou City, Henan Province, China).

Meeting Participants

The meeting was attended by local residents and representatives from the following stakeholder
categories:

1.Local residents/farmers
2.Local government representatives
3.Representative of the project owner

There were 40 participants who accepted the invitation, attended the meeting and returned the
questionnaire.

Opening of the meeting

Xiangkang from Wanjiang New Energy Development Co., Ltd. introduced the project activity and
its social and environmental impacts.

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 Zhengzhou 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 using geothermal energy instead of
the combustion of fossil fuel for space heating.

Cheng Xiaoyu from Profit Carbon Environmental Energy Technology (Shanghai) Co., Ltd gave the
opening address at the meeting. The feedback and comments will be taken into consideration
during the implementation of the project.
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Question and answer session about the project

After the description of the project, all participants have the opportunity to express their
questions and comments. The representative of project owner provided answers to the questions
and comments raised by the stakeholders.

Ownership of the issued carbon credits was also discussed during this session. All the geothermal
heating equipment will be provided by Wanjiang New Energy Development Co., Ltd. It will offer a
heating fee lower than the market price for the end users. All the end users who attended the
meeting were notified that the project owner has the legal ownership of the carbon credits
generated by the project activity.

Discuss any potential risks and positive impacts of the project

Afterwards, the meeting continued with the discussion of the Awareness training and project risk
assessment activity. The Awareness training make participants aware of the contribution to the
environment and the social, such as this project create jobs opportunities for locals, especially
women’s groups or other marginalized groups. During the project risk assessment, participants
discussed the difficulties and risks that may be encountered in the process of project
development.

Discuss the monitoring plan for environmental impacts

Regarding the monitoring plan, it mainly discusses the practicability and rationality of related
parameter monitoring to ensure that it can be successfully registered and issued in VCS. During
the stakeholder consultancy meeting, some stakeholders worried that the project would bring
noise, land occupying and pollution on employees and local residents’ living. For these issues,
the project owner offer some measures: i.e., installation of soundproof devices and plating of
green isolation belts are used for mitigating noise; the area the project built not occupy life area
of local residents. So, the effect of the noise from the plant is little to local residents; at the
project site, waste recycling carried out to reduce emit of waste. All attendances to the meeting
were satisfied to the measures. The impacts of construction of the project are basically positive.
All stakeholders were pleased with the development of the project.

Discussion of Continuous input & Grievance Mechanism

After discussions of the impacts and monitoring plan, the host then explained about the
Continuous input & Grievance Mechanism which entails how the stakeholders can reach out to
the project implementer during the project’s crediting period in case of any questions, comments
or suggestions. Also, the contact methods are provided to the attendees to see if the methods
are appropriate and easy to access.

In a word, the impacts of construction of the project are basically positive. All stakeholders were
pleased with the development of the project. The CDM project would actually facilitate the
development of the local economy and increase the income of local residents.
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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,
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.

1.4 Solid waste
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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
1.1 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.

1.2 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).

1.3 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.

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

Besides, as per section 3.16.5 of the VCS Standard (Version 4.2), all projects are subject to a.
30-day public comment period. The date on which the project is listed on the project pipeline
marks the beginning of the project’'s 30-day public comment period. This project has been put
up for public comment on the verra website and no public comment has been received. This
project was open for public comment from 16- November-2021 to 16- November-2021.7

7 https://registry.verra.org/app/projectDetail /VCS/2635
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2.5 AFOLU-Specific Safeguards

NA.

3.

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)8

Tool O5 Baseline, project and/or leakage emissions from electricity consumption and monitoring

of electricity generation (Version 03.0)°

Tool O7 Tool to calculate the emission factor for an electricity system (Version 07.0)10

Tool 24 Common practice (Version 03.1)11

3.2  Applicability of Methodology

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

AMOO072 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

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.

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

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

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

11 https://cdm.unfccc.int/methodologies/PAmethodologies/tools/am-tool-24-v1.pdf
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and new buildings to be constructed that
will use geothermal heat, in the case of
expansion of existing facilities, the
location and capacity of existing
geothermal wells, and heating system
infrastructure can be clearly identified;

(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

The project activity is designed to introduce
geothermal energy-based space heating system
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some cases, methodologies referring to

this tool may require adjustments or
additional explanations as per the
guidance in the respective

methodologies. This could include, inter
alia, a listing of relevant alternative
scenarios that should be considered in
Step 1, any relevant types of barriers other
than those presented in this tool and
guidance on how common practice should
be established.

to realize heat supply to a series of residential
buildings in Luohe City. Alternative scenarios,
barrier analysis, investment analysis and common
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

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 with the power grid
company were provided as evidence.
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with electricity from the captive power
plant(s) and the grid.

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 lIb. 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

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 MW) should be at least
10 per cent of the total capacity of grid
power plants in the electricity system; or
the total electricity generation by off-grid
power plants (in MWh) should be at least
10 per cent of the total electricity
generation by grid power plants in the
electricity system; and that factors which
negatively affect the reliability and
stability of the grid are primarily due to
constraints in generation and not to other
aspects such as transmission capacity.

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.

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.

Table 3-1 Emission Sources Included in or Excluded from the Project Boundary

m Included? | Justification/Explanation

() Main emission r

c Fossil fuel used st b6

B for . o

e hoeast?r?ce CHa No Minor source. Neglected for simplicity and
m g conservativeness.
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Minor source. Neglected for simplicity and

m Included? | Justification/Explanation

conservativeness.
Electricity used CO2 Yes Significant emission source
s 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
[:3ll /operations
E N20 No Minor source
CO2 No No fugitive emissions will be considered 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 AMOO072 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

I -
(@) _mplem_e_ntatpn of the This is a realistic and credible alternative
1 project activity without the Included

. scenario.
benefits.
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(b) Introduction of a new integrated district heating system(s) connected by a new
primary network:
Form the urban heating system "one city,
one network" pattern, heating penetration
(i) Introduction of a district | rate of about 90%.12 The location of the Excluded
5 heating system; project is not in the central heating area.
District heating is not provided in the
project area.
(ii) The replac.emen'F of the 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 L
. 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:
glilgfaLOE;Zi, bsol:fglsyir:g Some areas of Luohe are still not covered
. by district heating system. It is normal
several buildings through L . o Included
a heat distribution practmt.e in Luohe City for new buildings of
the project aera.
network:
I The laying of natural gas pipeline
is relatively complicated, and the
cost is high, once destroyed, it will
cause great harm to the
surrounding environment and
people's life and property safety.
3 1. The project location of Luohe city
is notincluded in the "2+26" clean
(i) Natural gas fired heating plan. The construction of
boilers in boiler houses, the natural gas network focuses
supplying several on the gas load centres such as | Excluded
buildings through a heat ZhengZhou, KaiFeng, PuYang and
distribution network: Anyang13. And the area connected
with natural gas only reaches the
county level, while most villages
and towns lack pipeline gas. At the
same time, the gas network
conditions are generally poor, so it
is difficult to guarantee the safety
and quality of the heating
system4,

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

13 https://www.ndrc.gov.cn/xwdt/ztzl/trqyfdd/2012trqdd/201211/t20121114 1189704 ext.html

14 https://gas.in-en.com/html/gas-3572400.shtml
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The  seasonal peak-to-valley
difference  of natural gas
consumption is relatively
significant. The maximum peak-
to-valley difference exceeds 10
times, which means a gap of
natural gas supply in the heating
season and it exceeds the
demand in the non-heating
season. However, the
construction of the corresponding
natural gas storage and peak
adjustment facilities is seriously
lagging. The gas storage in the
main pipeline can only be used in
emergency conditions, and the
effective adjustable gas volume
accounts for only about 3% of the
total demand, with a low capacity
for peak adjustment?5,

China's natural gas reserves are
relatively low. In 2019, China's
identified natural gas reserves
were 8.4 trillion cubic meters,
accounting for only 4.23% of the
global total. China's natural gas is
heavily dependent on imports.
From January to August 2020,
China imported 65.07 million tons
of natural gas, up 3.22% year on
year. Besides, there are many gas
supply links. When the gas price
of the upstream (PetroChina and
Sinopec) stations is adjusted, the
downstream  enterprises can
adjust the selling gas price in the
same category simultaneously
and in the same direction. The
overall supply and demand of
natural gas in China are
unbalanced, showing a situation
of demand exceeding supply. The
upstream gas price keeps rising

5 https://www.ndrc.gov.cn/xxgk/zcfb/tz/201712/W02019090550362411 6481 .pdf
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every winter. The downstream gas
companies also raise the gas
sales price in accordance with the
linkage mechanism, and the
market regulation capacity is
insufficientl6.
I . .| The cost of using an oil-fired boiler is twice
(iii) Qil fired boilers in 'g .
. . that of a gas fired boiler to produce the
boiler houses, supplying .
. same amount of heat. In addition, the
several buildings through ) o Excluded
o transportation and storage of oil is
a heat distribution )
dangerous and more prone to accidents. It
network: . . .
is not recommended in Chinal7.
(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 | sources, such as biomass energy, wind
or solar thermal collectors, | energy, and solar energy, are not stable for | Excluded
connected to a heat | space heating. Renewable energy can only
distribution network. be used as supplementary energy sources
in long term in Henan Province18,
(d) Continued use or introduction of individual heat supply solutions:
As per Three-year Action Plan to Win the
Blue Sky Defense War19, coal fired boilers
(i) Coal fired boilers for | for individual buildings should be
o . . . Excluded
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
4 inside the apartments due to carbon
(ii) Coal fired stoves for | monoxide poisoning. Carbon monoxide Excluded
individual apartments; poisoning incidents have occurred in
many places29, it sounds the alarm on
safety of home heating in winter.
. As illustration of 3 (ii) above, sufficientl
(iii) Natural gas fired supply of natural ai‘, ():an't be uarantee(}j/
boilers  for individual | >-PPY ral g g Excluded
. in Henan Province and the current natural
buildings;
gas network cannot cover most of the rural

16 https://ecep.ofweek.com/2020-10/ART-93010-8420-30463538.html

7 http://rqg.reenry.com/xinwenzixun/xingyedongtai/616.html

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

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

20 http://www.xinhuanet.com/legal/2019-01/09/c 1210034051.htm
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area. Besides, some shortcomings cannot
be neglected of the natural gas fired
boilers, such as a short service life, a
certain potential of safety hazard, a
certain impact on air quality, and certain
expenses for maintenance and equipment
depreciation2t

(iv) Oil fired boilers for
individual buildings;

Oil-fired boilers generally use light oil and
heavy oil as fuel, in which diesel oil is most
used. The hourly fuel cost of a one-ton
diesel boiler is about 382.8 RMB, which is
nearly two times than that of natural gas
fired boilers22,

Excluded

(v) Oil fired stoves for
individual apartments;

Qil fired stoves are mainly used in the
industrial field. It is not yet completely
mature for using in apartments23,

Excluded

(vi) Electricity (e.g., off-

peak storage heating);

Electricity-based heating technologies are
more costly and thus not comparable with
other alternatives in terms of cost-
effectiveness. The operating costs of
electricity boilers are about four times
than that of coal-fired boilers24.

Excluded

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

Due to the low solar energy density, a
larger collection area is required to meet
the heating demands. Generally, there are
air and water two kinds of heating media.
The efficiency of the air heating solar
system is low and the water heating solar
system is easy to ruin by freezing. There is
no stable individual space heating devices
using solar thermal collectors?5.

Excluded

(viii)  Individual
devises using
renewable biomass.

heating
non-

As illustration of 3 (v) above, there is no
sufficient biomass in the project area.
Technical barriers for the
commercialization of household biomass
heating devices are still existing.

Excluded

21 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

22 https://www.guolujiage.cn/news/news1/512.html

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

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

25 https://www.ixueshu.com/h5/document/10a911bfed7419ce82f3a2ebibb17fed318947a18e7f9386.html
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As illustration of 3 (v) above, there is no
(ix) 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.

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

As per Planning of Clean Heating in Winter of Northern China (2017-2021)26 , the energy used
for heating in northern China is mainly coal, which accounts for about 83% of the total heating
area. In urban areas, central heating facilities such as cogeneration unit and regional boiler
houses are used to supply heat in winter. The areas that are not covered by central heating
system mainly use coal-fired boilers supplying several buildings through a small heat distribution
network as a supplement.

The General Office of the People's Government of Henan Province issued the Implementation
Plan of Air Pollution Prevention and Control in 201827, pointing out that the development of
"double substitute" heating will be accelerated. In areas not covered by natural gas pipelines,
great efforts should be made to develop electric heating methods such as heat pumps, electric
boilers and air conditioners.

In summary, alternative 1(a) and 3(i) are considered to follow all mandatory applicable legal and
regulatory requirements. The outcome of Step 1b is unchanged from Step 1a.

Step 2: Barrier analysis

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

Step 3: Investment analysis

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

26 http://www.gov.cn/xinwen/2017-12/20/5248855/files/7ed7d7cda8984ae39a4e9620a4660c7f.pdf

27 http://www.henan.gov.cn/2018/02-23/249520.html
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The levelized cost of heat (LCOH, RMB/G)) 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 following2s:

lg+Mg+Ft

Sum of costs over lifetime ZP:lT

LCOH_Sum of heat produced over lifetime - Z{Llil’itf:t (1)
Where:

LCOH Levelized cost of heat (RMB/GJ)

I 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) 77,670.002° 20,707.5029
0&M Cost (10,000 RMB/year) 5,720.0030 3,777.0529
Fuel expenditure (10,000 RMB/year) 031 1,895.9532
Residual value (10,000 RMB) 3,883.5033 1,035.3834
Annual heat supply (GJ) 5,367,384.0035 5,367,384.0032
Discount rate36 8% 8%

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

29 The data is from the feasibility study report (Completed in April 2019)
30 The data is from the feasibility study report (Completed in April 2019)
31 The data is from the feasibility study report (Completed in April 2019)

32 As per to the Research on Heating in Winter of Luohe City published Housing and Urban-Rural Development Bureau, the
construction cost of a coal-fired boiler house in Luohe City is 25 RMB/m?2, the operating cost per unit of heating area is 4.56
RMB. so, the Investment expenditures can be calculated as: 828.3(10,000 m2) * 25 RMB/m?= 20,707.5(10,000 RMB), so the
O&M Cost can be calculated as: 828.3 (10,000 m?2) * 4.56 RMB/m?=3,777.05(10,000 RMB); Fuel expenditure for alternative
baseline can be calculated as: 134 RMB/ton* 943.26 ton/day*150 day=1,895.95 (10,000 RMB/year).

3 The data is from the feasibility study report (Completed in April 2019)

34 The data is from the feasibility study report, residual value can be calculated as: 20,707.5(10,000 RMB)
*5%=1,035.38(10,000 RMB)

35> The data is from the feasibility study report, Annual heat supply (GJ) can be calculated as: 3.6*(828.3(10,000
m2)*50W/m2*3600h) *10*-6=5,367,384.00(G))

36 Economic Evaluation Method and Parameter of Construction Projects version 03
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‘ Project lifetime37

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

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)

35 l
30 T L
[ ——
25
20
15 LI_\— ”e 7.
10 :
-10% -5% 0% 5% 10%
—&— Project ey Baseline

Figure 3-1 Sensitivity Analysis (Investment expenditures)

37 Manufacturer specifications of the geothermal space heating system
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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%)38. 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)

ltem 10% 5% 0% 5% 10% Critical
point
Proposed
project (1 27.90 28.43 28.97 29.50 30.03
a
(@) - -126.8%
Alternative
baseline 14.75 15.10 15.45 15.80 16.15
(3 (i)

Sensitivity analysis (O & M Costs)

35 l
30 E— — = =
25
20
15 er e A
10
-10% -5% 0% 5% 10%

~——— 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 years39, 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% Cnt!cal
point
Proposed
project (1 32.18 30.49 28.97 27.59 26.33 87.50%
(a))

38 http://calendar.hexun.com/area/dgzb 410000 B1540000.shtml

39 http://www.gszybw.com/gs/shuju/henan/9318.html
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Alternative
baseline 16.77 16.08 15.45 14.88 14.37

(3(1)

Sensitivity analysis (Total Heat Supply)

S
30

’e \._\—l\.
20
5 & — n .
10 :
-10% -5% 0% 5% 10%
—&— Project e Baseline

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
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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.

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.

Based on above analysis. In Henan province, all geothermal based space heating system that
deliver the same output or capacity as calculated in step 1 (range of 207.08 MW-621.23 MW),
the projects use the same energy source/fuel and feedstock as the proposed project activity, and
it have started commercial operation before the start date of the project (01/11/2020).
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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.

Through searching UNFCC website49, China CDM website41, China CER exchange info-platform42,
GS website43, VCS44, local DRC (Development and Reform Commission) of Henan province
website45, there are no similar projects, therefore Nai=0.

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 Nair.

In summary, Nai=Nadirr=0

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-Ndirt/ Nar=1-1=0<0.2

Nai-Nairs =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.

3.6 Methodology Deviations

There is no methodology deviation for the project.

40 https://unfccc.int

41 http://www.cdmcenter.com

42 https://cdm.ccchina.org.cn/sdxm.aspx?cImld=163&page=5
43 https://www.goldstandard.org/

4 https://verra.org/

4 http://fgw.henan.gov.cn
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ESTIMATED 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,= X (HS™" ) XEF o2,/ N, ; (2)
Where:
BEy = The baseline emissions from heat displaced by the project activity during the
yeary (t CO2¢e/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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HSy
Loss?y

LossBLy

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:
HSBLyy, = 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 AMOOQ72 (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%46. 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 AMOO072 (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.

4 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} )

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 (ijdyyijXCF) 6)
Where:
Hsestimatea = Estimated quantity of heat supplied by the geothermal heat resource(s)

in the project activity, during the yeary (TJ)

Qiay = 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)= L 100 (7)
Where:
FR jay = Average flow rate at the downstream of heat exchanger (upstream of which

is connected with water supply from the geothermal well j) in yeary (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*Hlmx 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 year y (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,= Y (HS™";, xEFcoz,/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).
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PEy=PEFrey+PEecy+PEFry (12)

Step 1: Calculate project emissions from fugitive emissions resulting from non-condensable
gases from the geothermal vents during the year y

The geothermal system of the proposed project is designed to operate by extracting geothermal
water at approximately 75°C, which is a low-temperature system. As per paragraph 84 of
AMOO72 (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 TDL;y.

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,y X Wom+EFgrid, am,y X Wsm (14)

Where:
EFgria,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 China47?, 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 China“8, EFgria,smy= 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 fixed 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 fixed 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, PErgy=0 tCOo.

Leakage

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

4.4

Estimated Net GHG Emission Reductions and Removals
Emission reductions are calculated as follows:

ERy=BEy-PEy-LEy (15)

Where:
ERy

Emission reductions in year y (t CO2e/yr).

4 http://www.mee.gov.cn/ywgz/ydghbh/wsqtkz/202012/W020201229610353816665.pdf

4 http://www.mee.gov.cn/ywgz/ydghbh/wsqtkz/202012/W020201229610354442145.pdf
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BE,
PE,
LE,

Baseline emissions

Baseline emissions in year y (t CO2¢e/yr).
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® ;) %EFcon,/ Npyi
i

Where:
EFcoz,i =

nsL,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

PJ _ BL BL
HS,-Loss y—ZHS jyLoss™,
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 AMOQ72 (Version 03.0), wi; is equal to 1.
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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’yxétlj 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
(FR jay) 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)4°. 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, HSyestimated can be calculated as follows:

HSy,estimatea= (150,000 kg/h *66°C *4.18/3.6*10-9*3,600h*3.6*42°C) TJ =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.

49 The density of water is 1,000 kg/m3.
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Him =

CF =
Hsr =

Heating index for construction type m (GW/m?2). As per Feasibility Report of
the project, Him is 50 W/m?2 for residential buildings.
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.

Conversion factor from GWh to TJ (3.6).
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, PErry=0 tCO2.

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 (ECryy)

As per Feasibility Study Report of the project, estimate of annual electricity consumption per m2
of heating space for residential buildings is 4.9 kWh/m2. For ex ante estimation, ECpsjy can be
calculated as (82,83,000 m2%¥4.94.9 kWh/m?2)/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

)
EFejy | 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
)
(147D | 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)

Estimated Estimated Estimated Estimated net GHG
baseline project leakage emission reductions
emissions or emissions or emissions or removals (tCO2e)
removals removals (tCO2e)
(tCO2e) (tC02e)
01 -November- 509,606 27,862 0 481,744
2020-31-October-
2021
01 -November- 509,606 27,862 0 481,744
2021-31-October-
2022
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01 -November- 509,606 27,862 0 481,744
2022-31-October-
2023
01 -November- 509,606 27,862 0 481,744
2023-31-October-
2024
01 -November- 509,606 27,862 0 481,744
2024-31-October-
2025
01 -November- 509,606 27,862 0 481,744
2025-31-October-
2026
01 -November- 509,606 27,862 0 481,744
2026-31-October-
2027
01 -November- 509,606 27,862 0 481,744
2027-31-October-
2028
01 -November- 509,606 27,862 0 481,744
2028-31-October-
2029
01 -November- 509,606 27,862 0 481,744
2029-31-October-
2030
Total 5,096,060 278,620 0 4,817,440

5 MONITORING

5.1 Data and Parameters Available at Validation

Data/parameter EFco2,i

Data unit tCO2/TJ

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

Source of data Option (d) IPCC default values at the lower limit of the uncertainty at

a 95% confidence interval as provided in table 1.4 of Chapter 1 of
Vol.2 (Energy) of 2006 IPCC Guidelines on National GHG Inventories
is used as per Table 5 of the applied methodology AMOO72 (Version
03.0).

Valueapplied 87.3
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Justification of choice of
data or description of
measurement methods
and procedures applied

Purpose of data

Comments

Data/parameter

Source of data

Value applied

Justification of choice of
data or description of
measurement methods
and procedures applied

Purpose of data
Comments

Data/parameter
Data unit
Description

Source of data

Value applied
Justification of choice of
data or description of
measurement methods
and procedures applied

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.

To calculate baseline emissions

Where several fuel types are used in the boiler, use the fuel type with
the lowest CO2 emission factor. CO2 emission factor of other
bituminous coal and sub-bituminous coal are 89.5 tCO2/TJ and 92.8
tCO2/TJ separately, which are higher than that of coking coal. Coking
coal and brown coal briquettes have the same CO2 emission factor,
coking coal is usually used for heating in coal boiler.

nBL,i

Dimensionless

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

Follow the guidance given in the applied methodology AMOO072
(Version 03.0).

85

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.
To calculate baseline emissions
N/A

LossBLiy

TJ/yr

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

Section 5.4.6.3 of AMOO72 (Version 03.0).

0

The historic information is not available, a conservative value of 0% of
losses can be used as per paragraph 66 option 1 of AMOO72 (Version
03.0).
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Purpose of data
Comments

Data/parameter
Data unit
Description
Source of data
Value applied

Justification of choice of
data or description of
measurement methods
and procedures applied

Purpose of data
Comments

Data/parameter

Data unit

Description

Source of data
Justification of choice of
data or description of
measurement methods
and procedures applied
Purpose of data

Data/parameter

Data unit
Description
Source of data

Value applied
Justification of choice of
data or description of

To calculate baseline emissions
N/A

Subscript i

Type of technology used in the baseline scenario.

Feasibility Study Report of the proposed project

Coal fired boilers in boiler houses, supplying several buildings through
a heat distribution network.

As per section 5.2 of AMOOQ72 Fossil Fuel Displacement by
Geothermal Resources for Space Heating (Version 03.0), the most
plausible baseline scenario shall be determined through the use of
Tool 02 Combined tool to identify the baseline scenario and
demonstrate additionality (Version 07.0). Heat supply system using
coal-fired boilers is identified as the baseline scenario of the proposed
project activity. Refer to section 3.40f the Report for more details.

To calculate baseline emissions

Data shall be stored in an excel sheet/database

Subscript j

Geothermal well number.

Feasibility Study Report of the proposed project

Geothermal wells number j = 1 to 60.

There are a total of 60 geothermal wells including 42 production wells
and 18 re-injection wells in the boundary of the proposed project
activity as per Feasibility Study Report, which can be identified
through unique identification code.

To calculate baseline emissions

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

Subscript m

Space heating construction type

Feasibility Study Report of the proposed project

Residential

Identified by local urban planners under a short to medium term
development plan for the area.
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measurement methods

and procedures applied

Purpose of data To calculate baseline emissions

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

Data/parameter Subscript k

Data unit -

Description Sub-station number

Source of data Feasibility Study Report of the proposed project

Value applied Sub-station number k=1 to 42

BV i [e=Vd(o g Mol lelg[o][-Xo1 M There is a total of 42 sub-stations in the boundary of the proposed
data or description of project activity, which can be identified through unique identification
measurement methods code and GPS coordinates.

and procedures applied

Purpose of data To calculate baseline emissions
Includes a heat exchanger as part of the sub-station.

Data/parameter Loss?y

Ty

Description Net distribution loss of the geothermal heat supply system during the
Source of data Calculated based on design heat losses from heat network
_ manufacturer per the methodology.

Value applied Refer to ER calculation sheet for more details.
Justification of choice of Loss™, = 2 10%xA*HipxT; X CFx10°

data or description of -

measurement methods RIS

CUCNINERVEEECTJJIEV A, =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

Data/parameter Wi
-
Heat generation ratio for baseline heating technology i
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Source of data

Value applied
Justification of choice of
data or description of
measurement methods
and procedures applied

Purpose of data

Paragraph 51(a)(ii) option 2 Assign weights based on available
historical records of AMOO72 (Version 03.0).

1

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 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.

To calculate baseline emissions

N/A

Data / Parameter Hss
T

Source of data
Value applied

Justification of choice
of data or description
of measurement

methods and

procedures applied

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

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

There are no fossil fuel boilers used to meet the heat demand of the
project heating network. Therefore, H#=0 TJ.

Purpose of data To calculate baseline emissions

Yearly average data to be used

Data and Parameters Monitored

Description

Source of data

Data / Parameter Atjay
©

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

Ultrasonic calorimeters installed at downstream inlet and outlet points
of each heat exchanger.
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Description of
measurement
methods and
procedures applied

Outlet temperature minus inlet temperature at the downstream of each
heat exchanger j. All the temperature data were measured by the
ultrasonic calorimeters installed at downstream inlet and outlet points
of each heat exchanger.

Inlet and outlet temperatures at the downstream of each heat
exchanger are monitored by the ultrasonic calorimeters. There are 42
production wells and 18 re-injection wells. There are totally 42 sets of
heat exchange system. 84 ultrasonic calorimeters are needed to
monitor the inlet and outlet temperatures of all the heat exchange
system. Refer to Figure 5-2 of the Joint-PD-MR for more details on
installation and configuration of the ultrasonic calorimeters. Serial No.

of the ultrasonic calorimeters

are LHO0000158, LHO0000159,

LHO0000160, LHO0000161, LHO0000162, LHO0000163,
LHO0000164, LHO0000165, LHO0000166, LHO0000167,
LHO0000168, LHO0000169, LHO0000170, LHO0000171,
LHO0000172, LHO0000173, LHOO000174, LHOO0000175,
LHO0000176, LHO0000177, LHOO000178, LHO0000179,
LHO0000180, LHOO0000181, LHO0000182, LHO0000183,
LHO0000184, LHO0000185, LHO0000186, LHO0000187,
LHO0000188, LHO0000189, LHO0000190, LHO0000191,
LHO0000192, LHO0000193, LHO0000194, LHO0000195,
LHO0000196, LHO0000197, LHO0000198, LHO0000199,
LHO0000244, LHO0000245, LHO0000246, LHO0000247,
LHO0000248, LHO0000249, LHO0000250, LHO0000251,
LHO0000252, LHO0000253, LHO0000254, LHO0000255,
LHO0000256, LHO0000257, LHOO000258, LHO0000259,
LHO0000260, LHO0000261, LHO0000262, LHO0000263,
LHO0000264, LHO0000265, LHO0000266, LHO0000267,
LHO0000268, LHO0000269, LHO0000270, LHO0000271
LHO0000272, LHO0000273, LHO0000274, LHO0000275,
LHO0000276, LHO0000277, LHO0000278, LHO0000279,
LHOO0000280, LHO0000281, LHO0000282, LHO0000283,

LHO0000284, LHOO000285 separately.

The ultrasonic calorimeters can monitor the

inlet and outlet

temperature of each heat exchange system continuously and record
the temperature data per hour. All the hourly temperature data were
exported by the VCS monitoring team to form the monthly record at the
beginning of the next month. The average daily inlet and outlet
temperature were calculated based on the 24-hourly temperature data
separately. The average monthly inlet and outlet temperature were
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calculated based on all the daily inlet and outlet temperature of this
month. Finally, the operation record of the geothermal heating system
during the related heating season were summarized by all the monthly
record.

Measured Hourly/Recording Monthly

Average temperature difference between inlet and outlet temperatures
at the downstream of substation heat exchanger is unavailable. For ex
ante estimation, average temperature difference between inlet and
outlet temperatures was used. As per Feasibility Study Report of the
project, the 42 production wells will supply the feed geothermal water
at temperature of 75°C to 42 heat substations through primary heating
network. The 42 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.

Ultrasonic calorimeters

Ultrasonic calorimeters have been checked regularly for potentially
performance-reducing anomalies by the vcs monitoring team. The
temperature measurement range of the ultrasonic calorimeters are
4 °Cto 95 °C with an accuracy of 0.01 °C.

The ultrasonic calorimeters are calibrated based on JIG 225-2001
Verification Regulation of Heat Meters. All the 84 ultrasonic
calorimeters were calibrated before the operation period of the
geothermal heating system. Calibration of the 84 ultrasonic
calorimeters is shown as the following table. If the ultrasonic
calorimeters can be used normally, recalibration is not required. The
validity is 5 years.

. Calibration Term of
NO. Serial No. Purpose Date Validity

To monitor

supply

water
1 | LHOOO00158 | temperature 06-October= | 05-0ctober

2020 2025

of 1# heat

exchange

system

To monitor

supply

water
2 | LHOOO00159 | temperature e

2020 2025

of 2# heat

exchange

system

To monitor 06-October- 05-October-
3 LHO0000160 supply 2020 2025
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water
temperature
of 3# heat
exchange
system

LHO0000161

To monitor
supply
water
temperature
of 4# heat
exchange
system

06-October-
2020

05-October-
2025

LHO0000162

To monitor
supply
water
temperature
of 5# heat
exchange
system

06-October-
2020

05-October-
2025

LHO0000163

To monitor
supply
water
temperature
of 6# heat
exchange
system

06-October-
2020

05-October-
2025

LHO0000164

To monitor
supply
water
temperature
of 7# heat
exchange
system

06-October-
2020

05-October-
2025

LHO0000165

To monitor
supply
water
temperature
of 8# heat
exchange
system

06-October-
2020

05-October-
2025

LHO0000166

To monitor
supply
water
temperature
of 9# heat
exchange
system

06-October-
2020

05-October-
2025

10

LHOO000167

To monitor
supply
water
temperature
of 10# heat

06-October-
2020

05-October-
2025
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exchange
system

11

LHO0000168

To monitor
supply
water
temperature
of 11# heat
exchange
system

06-October-
2020

05-October-
2025

12

LHO0000169

To monitor
supply
water
temperature
of 12# heat
exchange
system

06-October-
2020

05-October-
2025

13

LHO0000170

To monitor
supply
water
temperature
of 13# heat
exchange
system

06-October-
2020

05-October-
2025

14

LHO0000171

To monitor
supply
water
temperature
of 14# heat
exchange
system

06-October-
2020

05-October-
2025

15

LHO0000172

To monitor
supply
water
temperature
of 15# heat
exchange
system

06-October-
2020

05-October-
2025

16

LHO0O000173

To monitor
supply
water
temperature
of 16# heat
exchange
system

06-October-
2020

05-October-
2025

17

LHO0000174

To monitor
supply
water
temperature
of 17# heat
exchange
system

06-October-
2020

05-October-
2025

18

LHO0000175

To monitor
supply

06-October-
2020

05-October-
2025

100




v VCS

water
temperature
of 18# heat
exchange
system

19

LHOO000176

To monitor
supply
water
temperature
of 19# heat
exchange
system

06-October-
2020

05-October-
2025

20

LHOO0000177

To monitor
supply
water
temperature
of 20# heat
exchange
system

06-October-
2020

05-October-
2025

21

LHO0000178

To monitor
supply
water
temperature
of 21# heat
exchange
system

06-October-
2020

05-October-
2025

22

LHOO000179

To monitor
supply
water
temperature
of 22# heat
exchange
system

07-October-
2020

06-October-
2025

23

LHO0000180

To monitor
supply
water
temperature
of 23# heat
exchange
system

07-October-
2020

06-October-
2025

24

LHO0000181

To monitor
supply
water
temperature
of 24# heat
exchange
system

07-October-
2020

06-October-
2025

25

LHO0000182

To monitor
supply
water
temperature
of 25# heat

07-October-
2020

06-October-
2025
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exchange
system

26

LHO0000183

To monitor
supply
water
temperature
of 26# heat
exchange
system

07-October-
2020

06-October-
2025

27

LHO0000184

To monitor
supply
water
temperature
of 27# heat
exchange
system

07-October-
2020

06-October-
2025

28

LHOO000185

To monitor
supply
water
temperature
of 28# heat
exchange
system

07-October-
2020

06-October-
2025

29

LHOO000186

To monitor
supply
water
temperature
of 29# heat
exchange
system

07-October-
2020

06-October-
2025

30

LHO0000187

To monitor
supply
water
temperature
of 30# heat
exchange
system

07-October-
2020

06-October-
2025

31

LHO0O000188

To monitor
supply
water
temperature
of 31# heat
exchange
system

07-October-
2020

06-October-
2025

32

LHOO000189

To monitor
supply
water
temperature
of 32# heat
exchange
system

07-October-
2020

06-October-
2025

33

LHO0000190

To monitor
supply

07-October-
2020

06-October-
2025
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water
temperature
of 33# heat
exchange
system

34

LHO0000191

To monitor
supply
water
temperature
of 34# heat
exchange
system

07-October-
2020

06-October-
2025

35

LHO0000192

To monitor
supply
water
temperature
of 35# heat
exchange
system

07-October-
2020

06-October-
2025

36

LHO0000193

To monitor
supply
water
temperature
of 36# heat
exchange
system

07-October-
2020

06-October-
2025

37

LHO0000194

To monitor
supply
water
temperature
of 37# heat
exchange
system

07-October-
2020

06-October-
2025

38

LHO0000195

To monitor
supply
water
temperature
of 38# heat
exchange
system

07-October-
2020

06-October-
2025

39

LHO0000196

To monitor
supply
water
temperature
of 39# heat
exchange
system

07-October-
2020

06-October-
2025

40

LHO0000197

To monitor
supply
water
temperature
of 40# heat

07-October-
2020

06-October-
2025
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exchange
system

41

LHO0000198

To monitor
supply
water
temperature
of 41# heat
exchange
system

07-October-
2020

06-October-
2025

42

LHO0000199

To monitor
supply
water
temperature
of 42# heat
exchange
system

07-October-
2020

06-October-
2025

43

LHO0000244

To monitor
return water
temperature
of 1# heat
exchange
system

08-October-
2020

07-October-
2025

44

LHO0000245

To monitor
return water
temperature
of 2# heat
exchange
system

08-October-
2020

07-October-
2025

45

LHO0000246

To monitor
return water
temperature
of 3# heat
exchange
system

08-October-
2020

07-October-
2025

46

LHO0000247

To monitor
return water
temperature
of 4# heat
exchange
system

08-October-
2020

07-October-
2025

47

LHO0000248

To monitor
return water
temperature
of 5# heat
exchange
system

08-October-
2020

07-October-
2025

48

LHO0000249

To monitor
return water
temperature
of 6# heat
exchange
system

08-October-
2020

07-October-
2025
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49

LHO0000250

To monitor
return water
temperature
of 7# heat
exchange
system

08-October-
2020

07-October-
2025

50

LHO0000251

To monitor
return water
temperature
of 8# heat
exchange
system

08-October-
2020

07-October-
2025

51

LHO0000252

To monitor
return water
temperature
of 9# heat
exchange
system

08-October-
2020

07-October-
2025

52

LHO0000253

To monitor
return water
temperature
of 10# heat
exchange
system

08-October-
2020

07-October-
2025

53

LHO0000254

To monitor
return water
temperature
of 11# heat
exchange
system

08-October-
2020

07-October-
2025

54

LHO0000255

To monitor
return water
temperature
of 12# heat
exchange
system

08-October-
2020

07-October-
2025

55

LHO0000256

To monitor
return water
temperature
of 13# heat
exchange
system

08-October-
2020

07-October-
2025

56

LHO0000257

To monitor
return water
temperature
of 14# heat
exchange
system

08-October-
2020

07-October-
2025

57

LHO0000258

To monitor

return water
temperature
of 15# heat

08-October-
2020

07-October-
2025
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exchange
system

58

LHO0000259

To monitor
return water
temperature
of 16# heat
exchange
system

08-October-
2020

07-October-
2025

59

LHO0000260

To monitor
return water
temperature
of 17# heat
exchange
system

08-October-
2020

07-October-
2025

60

LHO0000261

To monitor
return water
temperature
of 18# heat
exchange
system

08-October-
2020

07-October-
2025

61

LHO0000262

To monitor
return water
temperature
of 19# heat
exchange
system

08-October-
2020

07-October-
2025

62

LHO0000263

To monitor
return water
temperature
of 20# heat
exchange
system

08-October-
2020

07-October-
2025

63

LHO0000264

To monitor
return water
temperature
of 21# heat
exchange
system

08-October-
2020

07-October-
2025

64

LHO0000265

To monitor
return water
temperature
of 22# heat
exchange
system

09-October-
2020

08-October-
2025

65

LHO0000266

To monitor
return water
temperature
of 23# heat
exchange
system

09-October-
2020

08-October-
2025

66

LHOO0000267

To monitor
return water
temperature

09-October-
2020

08-October-
2025
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of 24# heat
exchange
system

67

LHO0000268

To monitor
return water
temperature
of 25# heat
exchange
system

09-October-
2020

08-October-
2025

68

LHO0000269

To monitor
return water
temperature
of 26# heat
exchange
system

09-October-
2020

08-October-
2025

69

LHO0000270

To monitor
return water
temperature
of 27# heat
exchange
system

09-October-
2020

08-October-
2025

70

LHO0000271

To monitor
return water
temperature
of 28# heat
exchange
system

09-October-
2020

08-October-
2025

71

LHO0000272

To monitor
return water
temperature
of 29# heat
exchange
system

09-October-
2020

08-October-
2025

72

LHO0000273

To monitor
return water
temperature
of 30# heat
exchange
system

09-October-
2020

08-October-
2025

73

LHO0000274

To monitor
return water
temperature
of 31# heat
exchange
system

09-October-
2020

08-October-
2025

74

LHO0000275

To monitor
return water
temperature
of 32# heat
exchange
system

09-October-
2020

08-October-
2025

75

LHOO000276

To monitor
return water

09-October-
2020

08-October-
2025
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temperature
of 33# heat
exchange
system

76

LHOO000277

To monitor
return water
temperature
of 34# heat
exchange
system

09-October-
2020

08-October-
2025

77

LHOO0000278

To monitor
return water
temperature
of 35# heat
exchange
system

09-October-
2020

08-October-
2025

78

LHO0O000279

To monitor
return water
temperature
of 36# heat
exchange
system

09-October-
2020

08-October-
2025

79

LHO0000280

To monitor
return water
temperature
of 37# heat
exchange
system

09-October-
2020

08-October-
2025

80

LHO0000281

To monitor
return water
temperature
of 38# heat
exchange
system

09-October-
2020

08-October-
2025

81

LHO0000282

To monitor
return water
temperature
of 39# heat
exchange
system

09-October-
2020

08-October-
2025

82

LHO0000283

To monitor
return water
temperature
of 40# heat
exchange
system

09-October-
2020

08-October-
2025

83

LHO0000284

To monitor
return water
temperature
of 41# heat
exchange
system

09-October-
2020

08-October-
2025
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Calculation method
Comments

Data / Parameter
Data unit
Description

Source of data

Description of
measurement
methods and
procedures applied

To monitor
return water
temperature
of 42# heat
exchange
system
There were no missing data or damaged data during the 1st monitoring
period. The average temperature change of the 42-heat exchange
system of the 2020-2021 heating season (11.62°C) were cross
checked by the design temperature difference of the end-user (10-
15 °C). As per feedback from the space heating experts at the project
site, average temperature change of the 42-heat exchange system of
the Luohe geothermal heating system is about 11°C.

To calculate baseline emissions

09-October-
2020

08-October-

84 | LHO0000285 2025

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.

FRjay

kg/h

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

Ultrasonic calorimeters

Average flow rate at the downstream of each heat exchanger are
monitored by the 42 ultrasonic calorimeters. Refer to Figure 5-2 of
the Joint-PD-MR for more details on installation and configuration of
the ultrasonic calorimeters. Serial No. of the ultrasonic calorimeters

are LHO0000244, LHO0000245, LHO0000246, LHO0000247,
LHO0000248, LHO0000249, LHO0000250, LHO0000251
LHO0000252, LHO0000253, LHO0000254, LHO0000255,
LHO0000256, LHO0000257, LHO0000258, LHO0000259,
LHO0000260, LHO0000261, LHO0000262, LHOO000263,
LHO0000264, LHO0000265, LHO0000266, LHO0000267,
LHO0000268, LHO0000269, LHO0000270, LHO0000271,
LHO0000272, LHO0000273, LHO0000274, LHO0000275,
LHO0000276, LHO0000277, LHOO0000278, LHO0000279,
LHO0000280, LHO0000281, LHO0000282, LHOO000283,

LHO0000284, LHOO000285 separately.

The ultrasonic calorimeters can monitor the volume flow rate of each
heat exchange system continuously and record it per hour. All the
hourly volume flow rate data were exported by the VCS monitoring
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monitoring/recording

Value applied:

Monitoring
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team to form the monthly record at the beginning of the next month.
The average daily volume flow rate was calculated based on the 24-
hourly data. The average monthly volume flow rate was calculated
based on all the daily data of this month. Finally, the operation record
of the geothermal heating system during the related heating season
were summarized by all the monthly record. Density of the water is
1,000 kg/ms3. Mass flow can be calculated as volume flow rate times
density of water.

Measured Hourly/Recording Monthly

Average flow rate at the downstream of heat exchanger is
unavailable. For ex ante estimation, average flow rate at upstream of
heat exchanger (water supply from the geothermal well j) was 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)

Ultrasonic calorimeters

Ultrasonic calorimeters have been checked regularly for potentially
performance-reducing anomalies by the VCS monitoring team. The
highest measurement flow rate range of the ultrasonic calorimeters
are 1,000 m3/h with an accuracy of 0.01 m3/h.

The ultrasonic calorimeters are calibrated based on JJG 225-2001
Verification Regulation of Heat Meters. All the 42 ultrasonic
calorimeters were calibrated before the operation period of the
geothermal heating system. Calibration of the 42 ultrasonic
calorimeters is shown as the following table. If the ultrasonic
calorimeters can be used normally, recalibration is not required. The
validity is 5 years.

. Calibration Term of
NO. Serial No. Purpose Date Validity
To monitor
flow rate of
08-October- 07-October-
1 LHO0000244 | 1# heat 2020 2025
exchange
system
To monitor
flow rate of
08-October- 07-October-
2 LHO0000245 | 2# heat 2020 2025
exchange
system
To monitor
flow rate of
08-October- 07-October-
3 LHO0000246 | 3# heat 2020 2025
exchange
system
To monitor 08-October- 07-October-
4 | LHO0000247 | o\ ote of 2020 2025
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4# heat
exchange
system

LHO0000248

To monitor
flow rate of
5# heat
exchange
system

08-October-
2020

07-October-
2025

LHO0000249

To monitor
flow rate of
6# heat
exchange
system

08-October-
2020

07-October-
2025

LHO0000250

To monitor
flow rate of
T# heat
exchange
system

08-October-
2020

07-October-
2025

LHO0000251

To monitor
flow rate of
8# heat
exchange
system

08-October-
2020

07-October-
2025

LHO0000252

To monitor
flow rate of
9# heat
exchange
system

08-October-
2020

07-October-
2025

10

LHO0000253

To monitor
flow rate of
10# heat
exchange
system

08-October-
2020

07-October-
2025

11

LHO0000254

To monitor
flow rate of
11# heat
exchange
system

08-October-
2020

07-October-
2025

12

LHO0000255

To monitor
flow rate of
12# heat
exchange
system

08-October-
2020

07-October-
2025

13

LHO0000256

To monitor
flow rate of
13# heat
exchange
system

08-October-
2020

07-October-
2025

14

LHO0000257

To monitor
flow rate of
14# heat
exchange
system

08-October-
2020

07-October-
2025

11
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15

LHO0000258

To monitor
flow rate of
15# heat
exchange
system

08-October-
2020

07-October-
2025

16

LHO0000259

To monitor
flow rate of
16# heat
exchange
system

08-October-
2020

07-October-
2025

17

LHO0000260

To monitor
flow rate of
17# heat
exchange
system

08-October-
2020

07-October-
2025

18

LHO0000261

To monitor
flow rate of
18# heat
exchange
system

08-October-
2020

07-October-
2025

19

LHO0000262

To monitor
flow rate of
19# heat
exchange
system

08-October-
2020

07-October-
2025

20

LHO0000263

To monitor
flow rate of
20# heat
exchange
system

08-October-
2020

07-October-
2025

21

LHO0000264

To monitor
flow rate of
21# heat
exchange
system

08-October-
2020

07-October-
2025

22

LHO0000265

To monitor
flow rate of
22# heat
exchange
system

09-October-
2020

08-October-
2025

23

LHO0000266

To monitor
flow rate of
23# heat
exchange
system

09-October-
2020

08-October-
2025

24

LHO0000267

To monitor
flow rate of
24# heat
exchange
system

09-October-
2020

08-October-
2025

25

LHO0000268

To monitor
flow rate of
25# heat

09-October-
2020

08-October-
2025
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exchange
system

26

LHO0000269

To monitor
flow rate of
26# heat
exchange
system

09-October-
2020

08-October-
2025

27

LHO0000270

To monitor
flow rate of
27# heat
exchange
system

09-October-
2020

08-October-
2025

28

LHO0000271

To monitor
flow rate of
28# heat
exchange
system

09-October-
2020

08-October-
2025

29

LHO0000272

To monitor
flow rate of
29# heat
exchange
system

09-October-
2020

08-October-
2025

30

LHO0000273

To monitor
flow rate of
30# heat
exchange
system

09-October-
2020

08-October-
2025

31

LHO0000274

To monitor
flow rate of
31# heat
exchange
system

09-October-
2020

08-October-
2025

32

LHO0000275

To monitor
flow rate of
32# heat
exchange
system

09-October-
2020

08-October-
2025

33

LHOO000276

To monitor
flow rate of
33# heat
exchange
system

09-October-
2020

08-October-
2025

34

LHOO0000277

To monitor
flow rate of
34# heat
exchange
system

09-October-
2020

08-October-
2025

35

LHO0000278

To monitor
flow rate of
35# heat
exchange
system

09-October-
2020

08-October-
2025
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36

LHO0000279

To monitor
flow rate of
36# heat
exchange
system

09-October-
2020

08-October-
2025

37

LHO0000280

To monitor
flow rate of
37# heat
exchange
system

09-October-
2020

08-October-
2025

38

LHO0000281

To monitor
flow rate of
38# heat
exchange
system

09-October-
2020

08-October-
2025

39

LHO0000282

To monitor
flow rate of
39# heat
exchange
system

09-October-
2020

08-October-
2025

40

LHO0000283

To monitor
flow rate of
40# heat
exchange
system

09-October-
2020

08-October-
2025

41

LHO0000284

To monitor
flow rate of
41# heat
exchange
system

09-October-
2020

08-October-
2025

42

LHO0000285

To monitor
flow rate of
42# heat
exchange
system

09-October-
2020

08-October-
2025

There were no missing data or damaged data

monitoring period. The average volume flow rate
exchange system of the 2020-2021 heating season (630.31 m3/h)
were cross checked by the rated flow of the circulating pumps, refer

during the 1st
of the 42 heat

to Table 1-1 of the for more details. The average volume flow rate of
the 42 heat exchange system of the 2020-2021 heating season
were lower than the least rated flow of the circulating pumps (1,400

m3/h).

To calculate baseline emissions
Calculation method -
The heat exchanger should handle the heat supplied by geothermal

well only and not by any other source.
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Data / Parameter

Description

Source of data

Description of
measurement methods
and procedures applied

Frequency of
monitoring/recording

Value applied:

Monitoring equipment
QA/QC procedures
applied

Purpose of data

Calculation method

Data / Parameter

Data unit

Source of data

Description of
measurement methods
and procedures applied
monitoring/recording

Value applied:

Monitoring equipment
QA/QC procedures
applied

Purpose of data

Calculation method

Tj

Hours

Hours per hear heat utilization in well j.

Operation record of the geothermal based space heating system.
The actual number of heating hours are sourced from the
statistical data of the geothermal base space heating system. 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).

Monthly

Estimates and actual project feasibility study data are the same.
3,600h (150 days*24h)

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.

To calculate baseline emissions

N/A

Him

W/m2

Heating index for construction type m.

The conservative standard index for construction type m as
provided by Feasibility Report of the project

Estimates and actual project feasibility study data are the same.
50 W/m2 for residential buildings.

As per feedback from the space heating experts at the project site,
heating index of the Luohe geothermal heating system is 50 W/m?2
for residential buildings, which are comply with requirement of 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.

To calculate baseline emissions

N/A
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Source of data
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procedures applied

ECrsy (ECy)

MWh

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

Record of the Electricity Meters

Electricity consumptions of the geothermal heating system are
monitored by the electricity meters installed at each heat substation.
Totally 42 electricity meters are needed. Refer to Figure 5.2 of the
Joint-PD-MR for more details on installation and configuration of the
electricity meters. Serial No. of the electricity meters are

110238121401 , 110238121402 , 110238121403 ,
110238121404 , 110238121405 , 110238121406 ,
110238121407 , 110238121408 , 110238121409 ,
110238121410 , 110238121411 110238121412 ,
110238121413 , 110238121414 110238121415 ,
110238121416 , 110238121417 , 110238121418 ,
110238121419 110238121420 , 110238121421
110238121422 110238121423 , 110238121424 ,
110238121425 , 110238121426 , 110238121427 ,
110238121428 , 110238121429 , 110238121430 ,
110238121431 , 110238121432 , 110238121433 ,
110238121434 , 110238121435 , 110238121436 ,
110238121437 , 110238121438 , 110238121439 ,

110238121440, 110238121441, 110238121442 separately.

Before test run of the whole geothermal space heating system, base
number of all the 42 electricity meters were recorded by the VCS
monitoring team under the supervision of the representative of each
sub-area. At the end of each heating month, the VCS monitoring team
recorded readings of the 42 electricity meters, which can calculate the
electricity consumption of this month by minus last month’s base
number of meters. The operation record of the geothermal heating
system during the related heating season were summarized by all the
monthly record.

Electricity consumption of the geothermal space heating system are
only part of the power consumption in public area of each sub-area.
All the electricity costs during the heating season were settled by the
community property service company of each sub-area and local
power grid company, which includes the electricity consumption of the
geothermal heating system.

Electricity settlement agreement was signed between the project

owner and the community property service company of each sub-area.
At the end of each winter heating season, the project owner prepares
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Frequency of
monitoring/recordin

g
Value applied:

Monitoring
equipment

QA/QC procedures
applied

electricity bill to the related community property service company for
confirmation, which contains name of the community property service
company, period of the electricity consumption, related electricity
consumption (test run period included), information of the electricity
meters (location, serial number, accuracy, highest range and stop
number of this heating season) and the related charges. The project
owner would pay the bill and payment receipt would be provided by
the related community property service company.

Hourly

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

Electricity meters. Calibration of the electricity meters will be done
according to national standard by qualified organizations. Readings
will be verified using electricity bill of the geothermal heating system.
The accuracy of the electricity meters is 0.5S.

The electricity meters are calibrated based on JJG 596-2012 Electrical
Meters for Measuring Alternating-current Electrical Energy. All the 42
electricity meters were calibrated before the operation period of the
geothermal heating system. Calibration of the 42 electricity meters is
shown as the following table. If the electricity meters can be used
normally, recalibration is not required. The validity is 5 years.

NO _ _ Calibration Term of
Serial No. Location e Validity

07-
. 11023212140 B 08-28505’9“ October-
2025

07-
5 11023212140 o4 BHG) OS—ggtzoger- October-
2025

07-
. 11023212140 34 BHGY OS—ggtzoger- October-
2025

07-
a 11023212140 44 BHGJ 08—28;0(?% October-
2025

07-
= 11023212140 54 BHG. OS-SStQOOber- October-
2025

07-
5 11023212140 e 08-8820(?6“ October-
2025

07-
- | 11023812140 | _, .. | 08October- | .\
7 2020 2025
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07-

5 11023212140 84 BHG 08—208';oc§>er— Octoper.

2025

07-

o 11023312140 o# BHG 08—208';oc§>er— Octoper.

2025

08-October- or-

10 | 110238121410 | 10# BHGJ October-
2020

2025

08-October- or-

11 | 110238121411 |  1# XWYH October-
2020

2025

07-

12 11023212141 2# XWYH os-gggoger- October-

2025

11023812141 09-October- 08

13 3 3# XWYH 2020 October-

2025

09-October- 08-

14 | 110238121414 |  4# XWYH October-
2020

2025

09-October- 08-

15 | 110238121415 |  5# XWYH October-
2020

2025

09-October- 08-

16 | 110238121416 | 6# XWYH October-
2020

2025

09-October- 08-

17 | 110238121417 |  7# XWYH October-
2020

2025

08-

18 11023212141 8# XWYH Og'ggtzo(fer' October-

2025

08-

19 11023312141 9# XWYH Oggg;"g’e“ October-

2025

08-

20 11023312142 10# XWYH 09'28;"0*’”' October-

2025

11023812142 09-October- o8-

21 1 1#WNS 2020 October-

2025

11023812142 09-October- o8-

22 5 2#WNS 2020 October-

2025

09-

23 11023512142 1#YHGG 10'88205’6“ October-

2025

09-

11023812142 10-October-
24 4 2#YHGG 2020 October-

2025
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09-

e 11023212142 14CYG) 10§gggwﬁ October-
2025
09-

o6 11023212142 SHCYG) 10§gggwﬁ October-
2025
09-

. 11023§12142 3HCYG 10§gggwﬁ October-
2025
09-

. 11023212142 14LDC 10-ggtzocl)oer- October-
2025
09-

o 11023312142 2HLDC 10£€ggwﬁ October-
2025
09-

0 11023212143 3#LDC 10—;38;05&- October-
2025
09-

il 11023212143 LEXXHY 10£gggwﬁ October-
2025
09-

> 11023212143 SHXXHY 10§gggwﬁ October-
2025
10-

- 11023212143 SHXXHY 11§gggwﬁ October-
2025
10-

0 11023212143 14JSY 11—ggt20c§)er- October-
2025
10-

- 11023212143 2#SY 11—§8t20§6r- October-
2025
10-

o5 11023212143 3]SY 11-28;0(?% October-
2025
10-

o 11023§12143 14 JYYXE 11§gggmﬁ October-
2025
10-

o 11023212143 D#IYYXE 11-ggl‘éoobef- October-
2025
10-

6 11023312143 3#IYYXF 11§gggmﬁ October-
2025
10-

40 11023312144 14DJF 11—gthO£>er- October-
2025
10-

44 | 11023812144 e 11-October- |y =
1 2020 2025
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Purpose of data To calculate project emissions
Calculation method
N/A

10-
42 11023812144 3#DJF 11-October- October-
2 2020 2025

There were no missing data or damaged data during the 1st monitoring
period. All the electricity consumption data was cross checked with
the electricity bill confirmed by each community property service
company and payment receipt of the geothermal heating system.

Data / Parameter EFeLjy (EFgria,cm,y)

Data un|t tCOz/ MWh
Combined margin emission factor for the grid in year y.

Source of data Luohe city is in Henan province, which belongs to Central China
Regional Power Grid (CCPG). The data of CCPG’s 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, which calculated
EFgria,omy and EFgrid,am,y based on Tool 07 (Version 07.0).

EFgrig,cm,y can be calculated as
EFeria.cMy=EFgria,omyxWoMt EFeria My« WBM. - As per paragraph 86(b)
of Tool 07 (Version 07.0), WoM=0.5 and WBM=0.5 are used for the
fixed crediting period. It's the monitoring period of the project
which belongs to the fixed crediting period. Therefore, WoM=0.5

and WBM=0 5 were used for the 1st monitoring period.
Description of Luohe city is in Henan province, which belongs to Central China
measurement methods Regional Power Grid (CCPG). The data of CCPG’s EFgrid,omy and
CUGNOIEEEICRIN £F. v, were taken from Baseline emission factors of China's
regional power grid for emission reduction projects in 2019, which
are the latest version published by Ministry of Ecology and
Environment of the People’s Republic of China. If new version
issued, the value of EFgrid,omy and EFgrid,sm,y should be updated.

0 http://www.mee.gov.cn/ywgz/ydghbh/wsqtkz/202012/W020201229610353340851.pdf
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Frequency of
monitoring/recording
Value applied:
Monitoring equipment

QA/QC procedures
applied

Purpose of data
Calculation method

Data / Parameter

Description

Source of data

Description of
measurement methods
and procedures applied

Frequency of
monitoring/recording

Value applied:

Once each monitoring period

The data were the same before and after the project began.
0.5721 (0.8587*0.5+0.2854*0.5)

The latest version of 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
were used for the 1st monitoring period. It calculated EFgrig,omy and
EFgria,Bmy based on the latest version of Tool 07 (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;,=0
as a simplification. In case of other scenarios (scenario A and
scenario C, cases C.I and C.lll), 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.l or C.lll) applies is larger than
the electricity consumption of all baseline electricity consumption
sources to which scenario A or scenario C (cases C.lI or C.llI)
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.|
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.l or C.1lI) applies.

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,.

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

20%
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Monitoring equipment

QA/QC procedures
applied

Purpose of data
Calculation method

Comments

Data / Parameter

Description

Source of data

Description of
measurement methods
and procedures applied

Frequency of
monitoring/recording
Value applied:
Monitoring equipment

QA/QC procedures
applied

Purpose of data
Calculation method

Monitoring Plan

To calculate project emissions

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

Am

m?2

Net heating area for construction type m.

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

Yearly measurement.

Yearly

8,283 thousand m2 for residential buildings.

The data was cross-checked with Certificate of Enterprise
Investment Project in Henan Province issued by Luohe
Development and Reform Commission. The net heating area
sourced from the heating supply contract were lower than that of
the government approval. Because all the communities covered
by the project are newly built, some of the local residents haven’t
moved in yet, and there is no need for heating during the 2020-
2021 heating season.

To calculate baseline emissions

N/A

The monitoring plan presented in this Joint-PD-MR 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
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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 (Hlm) is sourced from the conservative standard index as
provided in FSR.The values should be updated according to the latest national and local
standards. Local standards take precedence over national standards.

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

Hours per hear heat utilization in well j (T;) will be sourced from data logged in the Geothermal
system (Operation Record of the Geothermal Space Heating System). Monthly operation time of
the 42 heat exchange system will be exported by the GS monitoring team at the beginning of the
next month. The operation record of the geothermal heating system during the related heating
season will be summarized by all the monthly record. Besides, the winter heating season is fixed
by local regulations, which is usually from November 1 to March 31 of the next year (150 days)

Combined margin emission factor for the grid in year y (EFeL,jy (EFgria,cm,y)) 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.

Above all, the monitoring system only need to address the monitoring of parameter Atjqy, FRjdy
and ECp,jy (ECy).

Monitoring framework

Above all, the monitoring system only need to address the monitoring of parameter Atja,y, FRjq,y.
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.
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The Project owner

v

VCS monitoring team

v

— Data archiving D m—

'

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
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

Inlet and outlet temperatures at the downstream of each heat exchanger are monitored by the
ultrasonic calorimeters. There are 42 production wells and 18 re-injection wells. There are totally
42 sets of heat exchange system. The temperature measurement range of the ultrasonic
calorimeters are 4 °C to 95 °C with an accuracy of 0.01 °C.

Average flow rate at the downstream of each heat exchanger are monitored by the 42 ultrasonic
calorimeters for outlet temperature. The highest measurement flow rate range of the ultrasonic
calorimeters are 1,000 m3/h with an accuracy of 0.01 m3/h.

Electricity consumptions of the geothermal heating system are monitored by the electricity meters

installed at each heat substation. 42 electricity meters are needed. The highest measurement
range of the electricity meters are 999999.99 kWh with an accuracy of 0.01 kWh.
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Installation and configuration of monitoring equipment are shown as Figure 5-2. All the
monitoring equipment can measure continuously and installed in a manner that only the heat
supplied by the geothermal heating system and the electricity consumed by it are measured.

In order to ensure measurements with a low degree of uncertainty, all the data monitoring
equipment were calibrated by appropriately qualified third party according to appropriate
national standard. The ultrasonic calorimeters are calibrated based on JJG 225-2001
Verification Regulation of Heat Meters®! and the electricity meters are calibrated based on
JJG 596-2012 Electrical Meters for Measuring Alternating-current Electrical Energy®?. All the
monitoring equipment were calibrated before the operation period of the geothermal heating
system. If the monitoring equipment can be used normally, recalibration is not required. The
validity of them are 5 years.

The point of heat measurement was not changed or added during the 1t monitoring period.

Clean water
circle

Geothermal Well j Heat exchanger
(j=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

1 https://www.wdfxw.net/doc60326801.htm

52 https://www.wdfxw.net/doc91019332.htm
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of the project to the extent appropriate, as well as basic understandings of VCS Standard and
climate change.

Data management

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

Corrective actions

The whole 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.

-For conservativeness, O value will be used for the missing data of Atj 4y and FRjdy.

-For ECm,y (ECy), average monthly electricity consumption in the Joint-PD-MR (45,538.55
MWh/12=3,794.88 MWh) or average electricity consumption of the previous months whichever
is higher will be used for missing data. This is the most conservative approach.

ACHIEVED GHG EMISSION
REDUCTIONS AND REMOVALS

Data and Parameters Monitored

Data / Atjay
Parameter

°C

DI Average temperature difference between inlet and outlet temperatures at the
n downstream of each heat exchanger in yeary.
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Value
applied:

Sub- :jzitati()n Geotherma | Nov- | Dec- | Jan- Feb- | Mar-
areas s | Wells 20 20 21 21 21
1#Producti
on and Re-
WBHG | injection | 10.8 | 116 | 114 |11.4 | 116
Well 8 3 7 7 0
o4
Production
2# BHGJ and Re-
injection | 1.5 | 11.9 | 12.0 | 12.0 | 12.1
Well 2 9 6 5 1
3#Producti
on and Re-
S#BHGL 1 injection | 109 | 115 | 115 | 114 [ 115
Well 9 5 6 7 g
4#Producti
on and Re-
HMBAGLinjection | 114 [ 12,0 | 120 | 119 | 119
Well 5 1 2 4 !
Binhugu 5#Producti
" S on and Re-
oj injection | 10.8 | 11.5 | 11.5 | 116 | 116
Well 9 0 7 2 9
6#Producti
on and Re-
O#BHG)  linjection | 115 |12.0 | 120 | 12.0 |12.0
Well 9 |1 |5 |2 |O
T#Producti
on and Re-
T#BHG) 1 ection [ 109 | 116 | 115 | 115 | 115
Well 2 3 8 4 6
8#Producti
on and Re-
B#BHG) | jection | 11.4 | 12.0 |11.9 |119 |119
Well 8 0 2 7 9
9#Producti
on and Re-
O#BHG) | ection | 109 116 | 116 | 117 | 116
Well 5 2 0 4 1
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10#Produc
tion and

10# BHGJ Re-
injection 11.4 | 12.0 | 12.0 | 12.0 | 11.9
Well 8 3 1 3 9
1#Producti
on and Re-

Sl injection 10.8 | 114 | 115 | 114 | 115
Well 4 2 3 3 6
2#

Production

2# XWYH and Re-
injection 11.4 | 12.0 | 119 | 119 | 12.0
Well 8 3 3 4 9
3#Producti
on and Re-

Ci Al injection 109 (114 | 114 | 115 | 115
Well 7 9 8 4 1
44#Producti
on and Re-

4# XWYH injection 11.6 | 12.0 | 12.0 | 12.0 | 12.0
Well 3 0 4 8 2

Xiangwa B5#Producti
nyihao on and Re-

& A injection 109 (115 | 115 | 115 | 11.4
Well 7 3 1 8 8
6#Producti
on and Re-

B 28 injection 11.4 | 12.0 | 119 | 119 | 119
Well 8 1 5 9 9
7#Producti
on and Re-

7# XWYH injection 10.8 (115 | 114 | 116 | 11.6
Well 4 8 9 0 0
8#Producti
on and Re-

8# XWYH injection 115 [ 119 | 119 | 12.0 | 11.9
Well 0 5 2 1 6
9#Producti | 10.8 | 115 | 115 | 116 | 11.4

e e on and Re- | 9 4 0 0 6
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injection
Well

10# XWYH

10#Produc
tion and
Re-
injection
Well

11.5

12.0

12.0

11.9

12.0

Weinis

1#WNS

1#Producti
on and Re-
injection
Well

10.8

11.5

11.6

11.4

11.6

2#WNS

2#
Production
and Re-
injection
Well

11.5

12.0

11.9

12.0

12.0

Yuehugo
ngguan

1#YHGG

1#Producti
on and Re-
injection
Well

10.8

11.5

11.5

11.5

11.5

2#YHGG

2#
Production
and Re-
injection
Well

11.5

12.0

12.0

11.9

12.0

Changyu
anguoji

1#CYGJ

1#Producti
on and Re-
injection
Well

10.9

11.6

11.5

11.5

11.5

2#CYGJ

2#
Production
and Re-
injection
Well

10.8

11.5

11.5

11.4

11.6

3#CYGJ

3#
Production
and Re-
injection
Well

11.3

12.0

12.0

11.9

12.0

Lvdichen
g

1#LDC

1#Producti
on and Re-

10.8

11.5

11.4

11.4

11.5
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injection
Well
2#
Production
2#LDC and Re-
injection 10.8 [ 115 | 115 (114 | 116
Well 5 0 0 4 5
3#
Production
3#LDC and Re-
injection 11.3 | 12.0 | 12.0 | 119 | 11.9
Well 6 3 0 0 8
1#Producti
on and Re-
L#RXHY injection 10.8 | 115 | 116 | 115 | 116
Well 3 1 0 9 1
2#Producti
Xixihuay on and Re-
uan 2HXXHY injection 10.8 | 115 | 116 | 116 | 115
Well 9 8 0 0 4
3#Producti
on and Re-
Eit ol injection 11.2 | 12.0 | 12.1 | 12.0 | 12.0
Well 7 3 3 6 1
1#Producti
on and Re-
T#ISY injection 109 | 115 | 115 | 115 | 11.6
Well 1 2 4 5 1
2#
Production
Jiangsha | 2#JSY and Re-
nyin injection 109 | 115 | 114 | 115 | 115
Well 2 2 9 6 7
3#
Production
3#JSY and Re-
injection 11.3 | 12.0 | 119 | 12.0 | 11.9
Well 2 2 8 7 9
Jianyeyu 1#Producti | 10.8 | 115 | 114 | 115 | 115
nxifu AN on and Re- | 6 8 8 9 7
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injection
Well

2#

Production
2#JYYXF and Re-
injection 10.8 | 115 | 115 | 115 | 115
Well 7 7 2 1 3

3#

Production
3#JYYXF and Re-
injection 11.2 | 119 | 119 | 119 | 12.0

Well 4 7 5 8 2
1#Producti
on and Re-
1#DJF injection 109 | 115 | 115 | 115 | 115
Well 3 0 2 5 8
2#
Production
Danjiang | 2#DJF and Re-
fu injection 10.8 | 115 | 115 (115 | 115
Well 9 4 5 0 9
3#
Production
3#DJF and Re-
injection 11.2 | 12.0 | 119 | 12.0 | 11.9
Well 3 2 8 3 5

inlet and outlet point of heat exchanger.

Comment [EpEYEY exchanger should handle the heat supplied by geothermal well only and
s not by any other source. The temperature readings should be taken at immediate

Data / FR jdy
Parameter

: Average flow rate at the downstream of each heat exchanger (upstream of
Descriptio L2 . g
n which is connected with water supply from the geothermal well j) in yeary.

Value Heat
applied: Sub- . Geotherma | Nov- | Dec- | Jan- | Feb- | Mar-
PP Substation

areas S | Wells 20 20 21 21 21
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Binhugu
oji

1#Producti

on and Re- | 630, | 630, | 629, | 629, | 632,
1# BHGJ injection 018. | 717. | 639. | 368. | 860.

Well 36 67 74 10 65

2%

Production
2# BHGJ and Re- | 629, | 628, | 629, | 630, | 632,

injection 521. | 047. | 909. | 798. | 137.

Well 31 35 95 23 74

3#Producti

on and Re- | 629, | 629, | 630, | 630, | 631,
3# BHGJ injection 774. | 591. | 050. | 518. | 618.

Well 72 90 81 24 40

4#Producti

on and Re- | 631, | 630, | 630, | 630, | 630,
e injection 117. | 113. | 547. | 656. | 446.

Well 36 23 66 52 16

5#Producti

on and Re- | 629, | 629, | 629, | 630, | 631,
S# BHGJ injection 454, | 167. | 014. | 057. | 841.

Well 64 84 64 96 80

6#Producti

on and Re- | 630, | 630, | 629, | 628, | 631,
& e injection 476. | 873. | 513. | 919. | 295.

Well 28 01 56 90 08

7#Producti

on and Re- | 629, | 629, | 629, | 630, | 632,
7# BHGJ injection 594. | 913. | 977. | 015. | 801.

Well 36 86 98 01 69

8#Producti

on and Re- | 629, | 629, | 629, | 629, | 631,
Baead injection 430. | 952. | 893. | 222. | 283.

Well 22 26 63 51 90

9#Producti

on and Re- | 630, | 629, | 628, | 628, | 631,
R injection 509. | 628. | 941. | 807. | 777.

Well 38 17 06 20 93

10#Produc | 630, | 629, | 630, | 629, | 632,
10# BHGJ tion and | 479. | 315. | 415. | 161. | 540.

Re- 26 94 79 73 69
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injection
Well
1#Producti
on and Re- | 630, | 630, | 630, | 628, | 632,
1# XWYH injection 217. | 750. | 092. | 483. | 341.
Well 32 44 49 17 84
2#
Production
2# XWYH and Re- | 631, | 631, | 629, | 630, | 631,
injection 789. | 579. | 435. | 928. | 8409.
Well 56 34 50 44 31
3#Producti
on and Re- | 629, | 630, | 630, | 630, | 631,
3# XWYH injection 808. | 087. | 383. | 157. | 600.
Well 65 59 02 40 50
4#Producti
on and Re- | 630, | 630, | 630, | 630, | 631,
4# XWYH injection 806. | 720. | 340. | 115. | 784.
Well 54 65 44 64 96
Xiansw 5#Producti
n"";hagoa ssxwyy | o7 and Re- | 630, | 629, | 629, | 629, | 631
Y injection | 753. | 803. | 674. | 260. | 218.
Well 76 47 50 31 28
6#Producti
on and Re- | 630, | 629, | 629, | 629, | 631,
6# XWYH injection 292. | 632. | 654. | 889. | 653.
Well 92 42 49 06 58
7#Producti
on and Re- | 630, | 629, | 627, | 631, | 632,
7# XWYH injection 265. | 493. | 775. | 950. | 420.
Well 36 19 32 09 66
8#Producti
on and Re- | 628, | 629, | 629, | 629, | 631,
ARG injection 758. | 414. | 849. | 590. | 2109.
Well 25 15 21 00 76
9#Producti
on and Re- | 630, | 630, | 629, | 629, | 633,
Sl injection 516. | 341. | 923. | 718. | 130.
Well 10 16 13 97 77
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10#Produc
tion and
10# XWYH | Re- 629, | 631, | 629, | 631, | 632,
injection 826. | 155. | 544. | 907. | 484.
Well 61 60 58 96 85
1#Producti
on and Re- | 629, | 630, | 629, | 628, | 632,
THWNS injection 299. | 455. | 427. | 804. | 692.
Well 00 26 65 72 18
Weinisi o4
Production
2#WNS and Re- | 629, | 629, | 628, | 629, | 630,
injection 553. | b26. | 752. | 767. | 588.
Well 61 63 14 37 37
1#Producti
on and Re- | 629, | 630, | 629, | 631, | 630,
1#YHGG injection 738. | 422. | 102. | 245. | 944.
Well 85 14 88 30 78
Yuehugo
ngguan 2#
Production
2#YHGG and Re- | 630, | 629, | 630, | 628, | 632,
injection 213. | 103. | 623. | 397. | 199.
Well 63 84 94 50 17
1#Producti
on and Re- | 629, | 630, | 630, | 630, | 631,
LAGUED injection 854. | 759. | 116. | 311. | 761.
Well 28 o7 20 34 99
2#
Production
Changyu | 2#CYGJ and Re- | 630, | 629, | 629, | 631, | 631,
anguoji injection 128. | 045. | 686. | 055. | 139.
Well 93 34 64 63 31
3#
Production
3#CYGJ and Re- | 629, | 628, | 629, | 630, | 631,
injection 194. | 901. | 797. | 539. | 829.
Well 04 34 23 96 64
1#Producti
Lvdichen 1#1DC on and Re- | 629, | 630, | 629, | 628, | 632,
g injection 659. | 103. | 487. | 870. | 889.
Well 18 04 93 43 53
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2%
Production
2#LDC and Re- | 628, | 630, | 628, | 630, | 631,
injection 468. | 054. | 309. | 037. | 120.
Well 26 54 22 02 89
3#
Production
3#LDC and Re- | 630, | 630, | 631, | 627, | 631,
injection 799. | 243. | 467. | 887. | 323.
Well 89 24 39 04 44
1#Producti
on and Re- | 629, | 628, | 630, | 630, | 631,
LHXXHY injection 648. | 768. | 109. | 220. | 022.
Well 68 97 06 28 43
2#Producti
Xixihuay on and Re- | 629, | 631, | 630, | 629, | 632,
uan 2HXXHY injection 364. | 742. | 389. | 134. | 213.
Well 33 10 60 26 28
3#Producti
on and Re- | 630, | 630, | 628, | 629, | 632,
SHXXHY injection 025. | 622. | 856. | 736. | 276.
Well 49 37 79 62 64
1#Producti
14JSY on and Re- | 629, | 631, | 631, | 629, | 632,
injection 891. | 472. | 151. | 629. | 709.
Well 14 73 29 94 22
2%
Production
Jiangsha | 2#JSY and Re- | 631, | 629, | 629, | 630, | 631,
nyin injection 505. | 786. | 869. | 070. | 816.
Well 65 75 45 43 12
3#
Production
3#JSY and Re- | 631, | 629, | 630, | 631, | 630,
injection 070. | 963. | 131. | 637. | 365.
Well 22 98 25 93 86
1#Producti
Jianyeyu on and Re- | 629, | 629, | 629, | 630, | 631,
nxifu T#IYYXE injection 433. | 923. | 984. | 546. | 755.
Well 04 87 81 71 86
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Comment

Data /

Parameter

Data unit

Descriptio

Value
applied:

2#
Production

2#JYYXF and Re- | 630, | 629, | 630, | 630, | 631,
injection 551. | 474. | 007. | 091. | 816.
Well 74 30 11 32 71
3#
Production

3#JYYXF and Re-| 629, | 630, | 630, | 628, | 632,
injection 469. | 422. | 180. | 456. | 789.
Well 01 86 13 35 30
1#Producti

1HDJF on and Re- | 630, | 629, | 630, | 629, | 632,
injection 002. | 667. | 966. | 285. | 033.
Well 32 34 76 01 58
2#
Production

Danjiang | 2#DJF and Re- | 630, | 629, | 631, | 630, | 631,
fu injection 342. | 150. | 200. | 444. | 561.

Well 71 60 75 11 63
3#
Production

3#DJF and Re- | 629, | 630, | 629, | 628, | 630,
injection 290. | 442. | 954. | 981. | 729.
Well 29 50 48 09 13

T

Hours

Hours per hear heat utilization in well j.

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

Sub-areas gjzltation Geothermal Nov | Dec | Jan | Feb | Mar
s Wells 20 |-20 (21 |-21 |-21
. ) 1#Production T
Binhuguoji 1# BHGJ and Re- | 720 | 744 4 5 744
injection Well
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2#
Production 4 67
2# BHGJ and Re- 720 | 744 4 5 744
injection Well
3#Production
3# BHGJ and Re- | 720 | 744 e e 744
L 4 2
injection Well
4#Production
4# BHGJ and Re- | 720 | 744 oo 744
s 4 2
injection Well
5#Production
5# BHGJ and Re- | 720 | 744 5| e 744
L. 4 2
injection Well
6#Production
6# BHGJ and Re- | 720 | 744 | e 744
L 4 2
injection Well
T7#Production
7# BHGJ and Re- | 720 | 744 e | e 744
s 4 2
injection Well
8#Production
8# BHGJ and Re- | 720 | 744 | e 744
L 4 2
injection Well
9#Production
9# BHGJ and Re- | 720 | 744 e | e 744
s 4 2
injection Well
10#Productio 74 67
10#BHGJ [ n and Re-| 720 | 744 744
S 4 2
injection Well
1#Production
1# XWYH and Re- | 720 | 744 e | e 744
s 4 2
injection Well
2#
. . Production 74 67
Xiangwanyihao | 2# XWYH and Re- 720 | 744 4 5 744
injection Well
3#Production
3# XWYH and Re- | 720 | 744 14 27 744
injection Well
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44#Production 74 67
44# XWYH and Re- | 720 | 744 744
s 4 2
injection Well
5#Production
5# XWYH and Re- | 720 | 744 4 |67 744
S 4 2
injection Well
6#Production
6# XWYH and Re- | 720 | 744 4 |67 744
s 4 2
injection Well
T#Production
7# XWYH and Re- | 720 | 744 e e 744
L 4 2
injection Well
8#Production
8# XWYH and Re- | 720 | 744 | e 744
L 4 2
injection Well
9#Production 74 67
9# XWYH and Re- | 720 | 744 744
s 4 2
injection Well
10#Productio 74 67
10# XWYH [ n and Re-| 720 | 744 744
L 4 2
injection Well
1#Production
1H#WNS and Re- | 720 | 744 e | e 744
s 4 2
injection Well
Weinisi o#
Production 74 67
2#WNS and Re- 720 | 744 4 5 744
injection Well
1#Production
1#YHGG and Re- | 720 | 744 e | e 744
s 4 2
injection Well
Yuehugonggua
n 2#
Production 74 67
2#YHGG and Re- 720 | 744 4 5 744
injection Well
1#Production
_?hangy“a”guo 1#CYG) | and Re- | 720 | 744 4714 27 744
} injection Well
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2#
Production 4 | 67
2#CYGJ and Re- 720 | 744 4 5 744
injection Well
3#
Production 4 | 67
3#CYGJ and Re- 720 | 744 4 5 744
injection Well
1#Production
1#LDC and Re- | 720 | 744 14 27 744
injection Well
2#
Production 74 | 67
Lvdicheng 2#LDC and Re- 720 | 744 4 2 a4
injection Well
3#
Production 74 | 67
3#LDC and Re- 720 | 744 4 5 744
injection Well
1#Production
1#XXHY and Re- | 720 | 744 4| er 744
s 4 2
injection Well
2#Production 7 |67
Xixihuayuan 2#XXHY and Re- | 720 | 744 4 5 744
injection Well
3#Production
3#XXHY and Re- | 720 | 744 |67 744
s 4 2
injection Well
1#Production
1#JSY and Re- | 720 | 744 |67 744
S 4 2
injection Well
2#
Production 74 | 67
Jiangshanyin 2#ISY and Re- 720 | 744 4 2 a4
injection Well
3#
Production 74 | 67
3#JSY and Re- 720 | 744 4 5 744
injection Well
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Comment

Data /
Parameter

Data unit
Description

Value
applied:

Comments

Data /
Parameter

N/A

ECrsjy (ECy)

Heating index for construction type m.

50 W/m2 for residential buildings.

1#Production 7 | 67
1#JYYXF and Re- | 720 | 744 744
o 4 2
injection Well
2#
Production 4 | 67
2#JYYXF 72 744 744
Jianyeyunxifu ) and Re- 0 4 2
injection Well
3#
Production 74 | 67
3#JYYXF and Re- 720 | 744 4 5 744
injection Well
1#Production
1#DJF and Re- | 720 | 744 | er 744
S 4 2
injection Well
2#
Production 74 | 67
Danjiangfu 2#DJF and Re- 720 | 744 4 2 a4
injection Well
3#
Production 74 | 67
3#DJF and Re- 720 | 744 4 5 744
injection Well
N/A.
Him
W/m2
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Description

Value
applied:

Comments

Data /
Parameter

Data unit

Description

Value
applied:

Comments

Data /
Parameter

Data unit

Description

«
<
7

MWh

Electricity consumption for the year y in operating the geothermal heating

system.

01-November-2020-30-

November-2020 9,039.09

01-December-2020-31-

December-2020 9,267.71

01-January-2021-31-

January-2021 9,547.26

01-February-2021-28-

February-2021 8,393.80

01-March-2021-31-March-

2021 9,290.68

01-November-2020-31-

December-2020 18,306.80

01-January-2021-31-

March-2021 27,231.75

01-November-2020-31-

March-2021 45,538.55
N/A

EFeLjy (EFgria,cm,y)

tCO2/MWh

Combined margin emission factor for the grid in year y.

0.5721 (0.8587*0.5+0.2854*0.5)

N/A

TDLjy

Average technical transmission and distribution losses for providing electricity

to source j in yeary.
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Value 20%
applied:

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

Comments

Data / Am
Parameter

m2
Net heating area for construction type m.

Value Heat
applied: Sub-areas Substation | Geothermal Wells Residential
s
1#Production and
i Eley Re-injection Well
281,200.00
2# Production and
22 (ElAlES Re-injection Well
3#Production and
SEERE | o e el 344,400.00
4#Production and
i Elale) Re-injection Well
. . 5#Production  and
Binhuguoji 5# BHGJ Re-injection Well 252,000.00
6#Production  and
6 (ElAlE Re-injection Well
7#Production and
7# BHG Re-injection Well 501,500.00
8#Production  and
<k ElAlEL Re-injection Well
o# BHG) | Srereduction and | 547 840,00
Re-injection Well
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10#Production and

10# BHGJ Re-injection Well
1#Production and
L# XWYH Re-injection Well 459,000.00
o# XWYH 2# . I.Drod.uctlon and
Re-injection Well
3#Production and
SLedia Re-injection Well 110,400.00
4% XWYH 4#If’rc.)du<.:t|on and
Re-injection Well
5#Production and
S it Re-injection Well 517,500.00
Xiangwanyihao
6#Production and
6# XWYH Re-injection Well
7#Production and
7# XWYH Re-injection Well 704,000.00
8#Production and
8# XWYH Re-injection Well
9% XWYH 9#F.’r(.)du9t|on and
Re-injection Well
405,650.00
10#Production and
10#% XWYH Re-injection Well
1#Production and
LN Re-injection Well 417,050.00
Weinisi
2# Production and
2HWNS Re-injection Well
14YHGG Ii#I.Dr(.)du?tlor\;v ” and
Yuehugonggua e-injection We 344,250.00
n .
2# Production and
2#YHGG Re-injection Well
1#Production and
L#CYG) Re-injection Well
Changyuanguo 2# Production and 422,100.00
. 2#CYGJ L
Ji Re-injection Well
3HCYG 3# Production and

Re-injection Well
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1#Production and

1#LDC Re-injection Well
; 376,250.00
Lvdicheng 2#LDC 2# Production and
Re-injection Well
3# Production and
3#LDC Re-injection Well
L#XXHY 1#I.3rc'>du<.>t|on and
Re-injection Well
; 419,794.00
.. 2#Production and J
Xixihuayuan 2#XXHY e e W
SHXXHY 3#F.’r(.)du9t|on and
Re-injection Well
1#Production and
L#ISY Re-injection Well
; 348,600.00
. . 2# Production and 7
Jiangshanyin 2#JSY Sieiiiteeian Wil
3# Production and
SHISY Re-injection Well
L#IYYXE 1#F.>r(.)du.ct|on and
Re-injection Well
; 402,320.00
. . 2# Production and ’
Jianyeyunxifu 2#JYYXF Relinjectioniel
34 IYYXE 3#. I.Drod.uctlon and
Re-injection Well
1#Production and
1#DJF Re-injection Well
2# P i
Danjiangfu 2#DJF  Production and 374,000.00
Re-injection Well
3# Production and
S#DJF Re-injection Well
Total 6,987,854.00
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6.2 Baseline Emissions

The baseline emissions in year y (BEy) can be calculated as follows,

BE,= ) (HS™;,)*EFcoz My,
i

Where:
BE,

EFcoz;i

nsL,i

H SBLi,y

The baseline emissions from heat displaced by the project activity
during the year y (t COzelyr).

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 CO, 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.

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).

HSBL;, can be calculated as follows,

HSBLy=wix (HSy-LossPy+LossBLy)

Where:
HSBLi,y

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

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
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paragraph 51(a)(ii) option 2 Assign weights based on available historical
records of AMOOQO72 (Version 03.0), w; is equal to 1.

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

LossPy, = The net distribution losses of the geothermal heat supply system during the
yeary (TJ/yr).
LossBL, = The net distribution losses of the heat supply system, in the absence of

project activity, during the yeary (TJ/yr).
The net quantity of heat supplied by the project activity is estimated based on the heat provided
by the geothermal well. It considers flow rates, temperature, and usage time for each geothermal
well to be considered by the project activity.

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

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

HSy,estimated= Zj(Qj,d,yijxCF) (6)
Where:
HSy estimated = Estimated quantity of heat supplied by the geothermal heat

resource(s) in the project activity, during the year y (TJ)

Qiay = 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).
Qg = ey 40 (7)
Where:
FR jay = Average flow rate at the downstream of heat exchanger (upstream of

which is connected with water supply from the geothermal well j) in
yeary (kg/hr).

Aligy = 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

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.
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Heap=(Zm Am*Hlyx T)xCF+Loss™ -Hy (8)
Where:
Hcap = The net quantity of heat supplied by the geothermal heat resource(s) in

the project activity, during the year y (TJ).

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

Him = Heating index for construction type m (GW/m?2). As per Feasibility
Report of the project, Hlm is 50 W/m? for residential buildings.

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

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

Loss™, = Heat distribution losses from substation k to space heating areas (To

be determined in Sub-step 2.b).

Hs = 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 Hgis 0 TJ.

Based on the results of monitored parameters, heat supplied by the geothermal based heating system
(each heat exchangers) is summarized as Table 6-1 and Table 6-2:
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Table 6-1 : Net quantity of heat supplied by the geothermal heat resources

Sub-areas

Heat
Substatio
ns

Geothermal
Wells

Am (m2)

Nov-20

Dec-20

Jan-21

Feb-21

Mar-21

Residential

Hcap
(1)

LossP
Y (TJ)

Hear
M)

LossP
Y (TJ)

Hear
M)

LossP
Y (TJ)

LossP
Y (TJ)

Heap
(M)

Hcap
(M)

LossP
Y (TJ)

Binhuguoji

1# BHGJ

1#Productio
n and Re-
injection
Well

2# BHGJ

2#
Production
and Re-
injection
Well

281,200.0
0

3.64 | 40.09

3.77 | 4142

3.77 | 41.42

3.40

37.42

3.77 | 41.42

3# BHGJ

3#Productio
n and Re-
injection
Well

4# BHGJ

4#Productio
n and Re-
injection
Well

344,400.0
0

4.46 | 49.10

4.61 | 50.73

4.61 | 50.73

4.17

45.82

4.61 | 50.73

5# BHGJ

5#Productio
n and Re-
injection
Well

6# BHGJ

6#Productio
n and Re-
injection
Well

252,000.0
0

3.27 | 35.93

3.37 | 37.12

3.37 | 37.12

3.05

33.53

3.37 | 37.12

7# BHGJ

T#Productio
n and Re-
injection

Well

8# BHGJ

8#Productio
n and Re-
injection
Well

501,500.0
0]

6.50 | 71.49

6.72 | 73.88

6.72 | 73.88

6.07

66.73

6.72 | 73.88
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9# BHGJ

9#Productio
n and Re-
injection
Well

10#
BHGJ

10#Producti
on and Re-
injection
Well

307,840.0
0]

3.99

43.89

4.12

45.35

4.12

45.35

3.72

40.96

4.12

45.35

Xiangwanyih
ao

1# XWYH

1#Productio
n and Re-
injection
Well

2# XWYH

2#
Production
and Re-
injection
Well

459,000.0
0

5.95

65.44

6.15

67.62

6.15

67.62

5.55

61.07

6.15

67.62

3# XWYH

3#Productio
n and Re-
injection
Well

4# XWYH

4#Productio
n and Re-
injection
Well

110,400.0
0

1.43

15.74

1.48

16.26

1.48

16.26

1.34

14.69

1.48

16.26

S5# XWYH

5#Productio
n and Re-
injection
Well

6# XWYH

6#Productio
n and Re-
injection
Well

517,500.0
0

6.71

73.77

6.93

76.23

6.93

76.23

6.26

68.86

6.93

76.23

7# XWYH

T#Productio
n and Re-
injection

Well

704,000.0
0]

9.12

100.3

9.43

103.7

9.43

103.7

8.52

93.67

9.43

103.7
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8# XWYH

8#Productio
n and Re-
injection
Well

9# XWYH

9#Productio
n and Re-
injection
Well

10#
XWYH

10#Producti
on and Re-
injection
Well

405,650.0
0

5.26

57.83

5.43

59.76

5.43

59.76

491

53.97

5.43

59.76

Weinisi

1#WNS

1#Productio
n and Re-
injection
Well

2#WNS

2#
Production
and Re-
injection
Well

417,050.0
0

5.40

59.45

5.59

61.44

5.59

61.44

5.04

55.49

5.59

61.44

Yuehugonggu
an

1# YHGG

1#Productio
n and Re-
injection
Well

2# YHGG

2#
Production
and Re-
injection
Well

344,250.0
0

4.46

49.08

4.61

50.71

4.61

50.71

4.16

45.80

4.61

50.71

Changyuang
uoji

1# CYGJ

1#Productio
n and Re-
injection
Well

2# CYGJ

2#
Production
and Re-

422,100.0
0

5.47

60.17

5.65

62.18

5.65

62.18

5.11

56.16

5.65

62.18
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injection
Well

3# CYGJ

3#
Production
and Re-
injection
Well

Lvdicheng

1# LDC

1#Productio
n and Re-
injection
Well

2#LDC

2#
Production
and Re-
injection
Well

3#LDC

3#
Production
and Re-
injection
Well

376,250.0
0

4.88

53.64

5.04

55.43

5.04

55.43

4.55

50.06

5.04

55.43

Xixihuayuan

1# XXHY

1#Productio
n and Re-
injection
Well

2# XXHY

2#Productio
n and Re-
injection
Well

3# XXHY

3#Productio
n and Re-
injection
Well

419,794.0
0

5.44

59.85

5.62

61.84

5.62

61.84

5.08

55.86

5.62

61.84

Jiangshanyin

1# JSY

1#Productio
n and Re-
injection
Well

348,600.0
0]

4.52

49.70

4.67

51.35

4.67

51.35

4.22

46.38

4.67

51.35
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2# JSY

2#
Production
and Re-
injection
Well

3# JSY

3#
Production
and Re-
injection
Well

Jianyeyunxifu

1# JYYXF

1#Productio
n and Re-
injection
Well

2# JYYXF

2#
Production
and Re-
injection
Well

3# JYYXF

3#
Production
and Re-
injection
Well

402,320.0
0

5.21

57.35

5.39

59.27

5.39

59.27

4.87

53.53

5.39

59.27

Danjiangfu

1# DJF

1#Productio
n and Re-
injection
Well

2# DJF

2#
Production
and Re-
injection
Well

3# DJF

3#
Production
and Re-
injection
Well

374,000.0
0

4.85

53.32

5.01

55.09

5.01

55.09

4.52

49.76

5.01

55.09
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6,987,854. | 90.5 | 996.1 | 93.5
00 6 9 8

1029. | 93.5
39 8

1029. | 84.5 | 929.7 | 93.5
39 3 8 8

1029.

Total 39

Table 6-2 : Estimated quantity of heat supplied by the geothermal heat resources

Nov-20

Sub-areas

Heat
Substations

Geothermal
Wells

FRj,d.y (kg/hr)

Aty 4y (°C)

Qi,dyy (GW)

Tj (h)

HSy,estimated
(M)

Binhuguoji

1# BHGJ

1#Production
and Re-
injection Well

630,018.36

10.88

0.0079561

720

20.62

2# BHGJ

2# Production
and Re-
injection Well

629,521.31

11.52

0.0084223

720

21.83

3# BHGJ

3#Production
and Re-
injection Well

629,774.72

10.99

0.0080376

720

20.83

4# BHGJ

4#Production
and Re-
injection Well

631,117.36

11.45

0.0083889

720

21.74

5# BHGJ

5#Production
and Re-
injection Well

629,454.64

10.89

0.0079625

720

20.64

6# BHGJ

6#Production
and Re-
injection Well

630,476.28

11.59

0.0084855

720

21.99

7# BHGJ

T#Production
and Re-
injection Well

629,594.36

10.92

0.0079801

720

20.68

8# BHGJ

8#Production
and Re-
injection Well

629,430.22

11.48

0.0083864

720

21.74

9# BHGJ

9#Production
and Re-
injection Well

630,509.38

10.95

0.0080162

720

20.78
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10# BHGJ

10#Production
and Re-
injection Well

630,479.26

11.48

0.0084051

720

21.79

Xiangwanyihao

1# XWYH

1#Production
and Re-
injection Well

630,217.32

10.84

0.0079354

720

20.57

2# XWYH

2# Production
and Re-
injection Well

631,789.56

11.48

0.0084193

720

21.82

3# XWYH

3#Production
and Re-
injection Well

629,808.65

10.97

0.0080193

720

20.79

44 XWYH

4#Production
and Re-
injection Well

630,806.54

11.63

0.0085153

720

22.07

5# XWYH

5#Production
and Re-
injection Well

630,753.76

10.97

0.0080323

720

20.82

6# XWYH

6#Production
and Re-
injection Well

630,292.92

11.48

0.0084047

720

21.78

7# XWYH

T#Production
and Re-
injection Well

630,265.36

10.84

0.0079329

720

20.56

8# XWYH

8#Production
and Re-
injection Well

628,758.25

11.50

0.0083924

720

21.75

9# XWYH

9#Production
and Re-
injection Well

630,516.10

10.89

0.0079723

720

20.66

10# XWYH

10#Production
and Re-
injection Well

629,826.61

11.50

0.0084098

720

21.80

Weinisi

1#WNS

1#Production
and Re-
injection Well

629,299.00

10.84

0.0079231

720

20.54
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2#WNS

2# Production
and Re-
injection Well

629,553.61

11.59

0.0084757

720

21.97

Yuehugongguan

1#YHGG

1#Production
and Re-
injection Well

629,738.85

10.80

0.0078945

720

20.46

2#YHGG

2# Production
and Re-
injection Well

630,213.63

11.56

0.0084593

720

21.93

Changyuanguoji

1#CYGJ

1#Production
and Re-
injection Well

629,854.28

10.90

0.0079683

720

20.65

2#CYGJ

2# Production
and Re-
injection Well

630,128.93

10.89

0.0079650

720

20.65

3#CYGJ

3# Production
and Re-
injection Well

629,194.04

11.33

0.0082748

720

21.45

Lvdicheng

1#LDC

1#Production
and Re-
injection Well

629,659.18

10.85

0.0079290

720

20.55

2#LDC

2# Production
and Re-
injection Well

628,468.26

10.85

0.0079183

720

20.52

3#LDC

3# Production
and Re-
injection Well

630,799.89

11.36

0.0083224

720

21.57

Xixihuayuan

THXXHY

1#Production
and Re-
injection Well

629,648.68

10.83

0.0079185

720

20.52

2#XXHY

2#Production
and Re-
injection Well

629,364.33

10.89

0.0079576

720

20.63

3#XXHY

3#Production
and Re-
injection Well

630,025.49

11.27

0.0082465

720

21.37
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Jiangshanyin

1#JSY

1#Production
and Re-
injection Well

629,891.14

1091

0.0079792

720

20.68

2#JSY

2# Production
and Re-
injection Well

631,505.65

10.92

0.0080081

720

20.76

3#JSY

3# Production
and Re-
injection Well

631,070.22

11.32

0.0082931

720

21.50

Jianyeyunxifu

1#JYYXF

1#Production
and Re-
injection Well

629,433.04

10.86

0.0079395

720

20.58

2#JYYXF

2# Production
and Re-
injection Well

630,551.74

10.87

0.0079581

720

20.63

3#JYYXF

3# Production
and Re-
injection Well

629,469.01

11.24

0.0082176

720

21.30

Danjiangfu

1#DJF

1#Production
and Re-
injection Well

630,002.32

10.93

0.0079964

720

20.73

2#DJF

2# Production
and Re-
injection Well

630,342.71

10.89

0.0079671

720

20.65

3#DJF

3# Production
and Re-
injection Well

629,290.29

11.23

0.0082037

720

21.26

Total

886.18

Dec-20

Sub-areas

Heat
Substations

Geothermal
Wells

FRj,d,y (kg/hr)

At 4, (°C)

Qi,dyy (GW)

Tj (h)

HSy,estimated
M)

Binhuguoji

1# BHGJ

1#Production
and Re-
injection Well

630,717.67

11.63

0.0085140

744

22.80

2# BHGJ

2# Production
and Re-
injection Well

628,047.35

11.99

0.0087459

744

23.42
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3# BHGJ

3#Production
and Re-
injection Well

629,591.90

11.55

0.0084451

744

22.62

4# BHGJ

4#Production
and Re-
injection Well

630,113.23

12.01

0.0087843

744

23.53

5# BHGJ

5#Production
and Re-
injection Well

629,167.84

11.50

0.0084040

744

2251

6# BHGJ

6#Production
and Re-
injection Well

630,873.01

12.01

0.0087947

744

23.56

7# BHGJ

T#Production
and Re-
injection Well

629,913.86

11.63

0.0085065

744

22.78

8# BHGJ

8#Production
and Re-
injection Well

629,952.26

12.00

0.0087782

744

2351

9# BHGJ

9#Production
and Re-
injection Well

629,628.17

11.62

0.0084931

744

22.75

10# BHGJ

10#Production
and Re-
injection Well

629,315.94

12.03

0.0087933

744

23.55

Xiangwanyihao

1# XWYH

1#Production
and Re-
injection Well

630,750.44

11.42

0.0083630

744

22.40

2# XWYH

2# Production
and Re-
injection Well

631,579.34

12.03

0.0088233

744

23.63

3# XWYH

3#Production
and Re-
injection Well

630,087.59

11.49

0.0084045

744

2251

44# XWYH

4#Production
and Re-
injection Well

630,720.65

12.00

0.0087888

744

23.54
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5# XWYH

5#Production
and Re-
injection Well

629,803.47

11.53

0.0084318

744

22.58

6# XWYH

6#Production
and Re-
injection Well

629,632.42

12.01

0.0087821

744

23.52

7# XWYH

T#Production
and Re-
injection Well

629,493.19

11.58

0.0084654

744

22.67

8# XWYH

8#Production
and Re-
injection Well

629,414.15

11.95

0.0087359

744

23.40

9# XWYH

9#Production
and Re-
injection Well

630,341.16

11.54

0.0084447

744

22.62

10# XWYH

10#Production
and Re-
injection Well

631,155.60

12.01

0.0087994

744

23.57

Weinisi

1#WNS

1#Production
and Re-
injection Well

630,455.26

11.56

0.0084625

744

22.67

2#WNS

2# Production
and Re-
injection Well

629,526.63

12.06

0.0088134

744

23.61

Yuehugongguan

1#YHGG

1#Production
and Re-
injection Well

630,422.14

11.50

0.0084212

744

22.56

2#YHGG

2# Production
and Re-
injection Well

629,103.84

12.04

0.0087951

744

23.56

Changyuanguoji

1#CYGJ

1#Production
and Re-
injection Well

630,759.07

11.61

0.0085040

744

22.78

2#CYGJ

2# Production
and Re-
injection Well

629,045.34

11.50

0.0084002

744

22.50
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3#CYGJ

3# Production
and Re-
injection Well

628,901.34

12.00

0.0087597

744

23.46

Lvdicheng

1#LDC

1#Production
and Re-
injection Well

630,103.04

11.53

0.0084339

744

22.59

2#LDC

2# Production
and Re-
injection Well

630,054.54

11.50

0.0084145

744

22.54

3#LDC

3# Production
and Re-
injection Well

630,243.24

12.03

0.0088032

744

23.58

Xixihuayuan

THXXHY

1#Production
and Re-
injection Well

628,768.97

11.51

0.0084048

744

2251

2#XXHY

2#Production
and Re-
injection Well

631,742.10

11.58

0.0084907

744

22.74

3H#XXHY

3#Production
and Re-
injection Well

630,622.37

12.03

0.0088120

744

23.60

Jiangshanyin

1#JSY

1#Production
and Re-
injection Well

631,472.73

11.52

0.0084450

744

22.62

2#JSY

2# Production
and Re-
injection Well

629,786.75

11.52

0.0084214

744

22.56

3#JSY

3# Production
and Re-
injection Well

629,963.98

12.02

0.0087931

744

23.55

Jianyeyunxifu

1#JYYXF

1#Production
and Re-
injection Well

629,923.87

11.58

0.0084692

744

22.68

2#JYYXF

2# Production
and Re-
injection Well

629,474.30

11.57

0.0084579

744

22.65
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3#JYYXF

3# Production
and Re-
injection Well

630,422.86

11.97

0.0087602

744

23.46

Danjiangfu

1#DJF

1#Production
and Re-
injection Well

629,667.34

11.50

0.0084046

744

2251

2#DJF

2# Production
and Re-
injection Well

629,150.60

11.54

0.0084276

744

22.57

3#DJF

3# Production
and Re-
injection Well

630,442.50

12.02

0.0087985

744

23.57

Total

966.34

Jan-21

Sub-areas

Heat
Substations

Geothermal
Wells

FRj,d,y (kg/hr)

Atjqy (°C)

Qj,d)y (GW)

Tj (h)

HSy,estimated

(M)

Binhuguoji

1# BHGJ

1#Production
and Re-
injection Well

629,639.74

11.47

0.0083883

744

22.47

2# BHGJ

2# Production
and Re-
injection Well

629,909.95

12.06

0.0088227

744

23.63

3# BHGJ

3#Production
and Re-
injection Well

630,050.81

11.56

0.0084537

744

22.64

4# BHGJ

4#Production
and Re-
injection Well

630,547.66

12.02

0.0088011

744

23.57

5# BHGJ

5#Production
and Re-
injection Well

629,014.64

11.57

0.0084498

744

22.63

6# BHGJ

6#Production
and Re-
injection Well

629,513.56

12.05

0.0088107

744

23.60

7# BHGJ

T#Production
and Re-
injection Well

629,977.98

11.58

0.0084705

744

22.69
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8# BHGJ

8#Production
and Re-
injection Well

629,893.63

11.92

0.0087155

744

23.34

9# BHGJ

9#Production
and Re-
injection Well

628,941.06

11.60

0.0084732

744

22.69

10# BHGJ

10#Production
and Re-
injection Well

630,415.79

12.01

0.0087907

744

23.55

Xiangwanyihao

1# XWYH

1#Production
and Re-
injection Well

630,092.49

11.53

0.0084358

744

22.59

2# XWYH

2# Production
and Re-
injection Well

629,435.50

11.93

0.0087206

744

23.36

3# XWYH

3#Production
and Re-
injection Well

630,383.02

11.48

0.0084025

744

2251

44# XWYH

4#Production
and Re-
injection Well

630,340.44

12.04

0.0088095

744

23.60

5# XWYH

5#Production
and Re-
injection Well

629,674.50

11.51

0.0084135

744

22.53

6# XWYH

6#Production
and Re-
injection Well

629,654.49

11.95

0.0087373

744

23.40

7# XWYH

T#Production
and Re-
injection Well

627,775.32

11.49

0.0083767

744

22.44

8# XWYH

8#Production
and Re-
injection Well

629,849.21

11.92

0.0087180

744

23.35

9# XWYH

9#Production
and Re-
injection Well

629,923.13

11.50

0.0084092

744

22.52
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10# XWYH

10#Production
and Re-
injection Well

629,544.58

12.04

0.0088037

744

23.58

Weinisi

1#WNS

1#Production
and Re-
injection Well

629,427.65

11.61

0.0084822

744

22.72

2#WNS

2# Production
and Re-
injection Well

628,752.14

11.95

0.0087211

744

23.36

Yuehugongguan

1#YHGG

1#Production
and Re-
injection Well

629,102.88

11.53

0.0084242

744

22.56

2#YHGG

2# Production
and Re-
injection Well

630,623.94

12.09

0.0088508

744

23.71

Changyuanguoji

1#CYGJ

1#Production
and Re-
injection Well

630,116.20

11.56

0.0084567

744

22.65

2#CYGJ

2# Production
and Re-
injection Well

629,686.64

11.59

0.0084715

744

22.69

3#CYGJ

3# Production
and Re-
injection Well

629,797.23

12.00

0.0087720

744

23.50

Lvdicheng

1#LDC

1#Production
and Re-
injection Well

629,487.93

11.45

0.0083665

744

2241

2#LDC

2# Production
and Re-
injection Well

628,309.22

11.50

0.0083865

744

22.46

3#LDC

3# Production
and Re-
injection Well

631,467.39

12.00

0.0087980

744

23.56

Xixihuayuan

1HXXHY

1#Production
and Re-
injection Well

630,109.06

11.60

0.0084881

744

22.73
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2#XXHY

2#Production
and Re-
injection Well

630,389.60

11.60

0.0084872

744

22.73

3#XXHY

3#Production
and Re-
injection Well

628,856.79

12.13

0.0088547

744

23.72

Jiangshanyin

1#JSY

1#Production
and Re-
injection Well

631,151.29

11.54

0.0084544

744

22.64

2#JSY

2# Production
and Re-
injection Well

629,869.45

11.49

0.0084017

744

22.50

3#JSY

3# Production
and Re-
injection Well

630,131.25

11.98

0.0087626

744

23.47

Jianyeyunxifu

1#JYYXF

1#Production
and Re-
injection Well

629,984.81

11.48

0.0083987

744

22.50

2#JYYXF

2# Production
and Re-
injection Well

630,007.11

11.52

0.0084282

744

22.57

3#JYYXF

3# Production
and Re-
injection Well

630,180.13

11.95

0.0087422

744

23.42

Danjiangfu

1#DJF

1#Production
and Re-
injection Well

630,966.76

11.52

0.0084420

744

22.61

2#DJF

2# Production
and Re-
injection Well

631,200.75

11.55

0.0084630

744

22.67

3#DJF

3# Production
and Re-
injection Well

629,954.48

11.98

0.0087625

744

23.47

Total

965.34

Feb-21

Sub-areas

Heat
Substations

Geothermal
Wells

FRj,d,y (kg/hr)

At 4, (°C)

Qi,dyy (GW)

Ti(h)

HSy,estimated
(1J)
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Binhuguoji

1# BHGJ

1#Production
and Re-
injection Well

629,368.10

11.47

0.0083792

672

20.27

2# BHGJ

2# Production
and Re-
injection Well

630,798.23

12.05

0.0088246

672

21.35

3# BHGJ

3#Production
and Re-
injection Well

630,518.24

11.47

0.0083948

672

20.31

4# BHGJ

4#Production
and Re-
injection Well

630,656.52

11.94

0.0087417

672

21.15

5# BHGJ

5#Production
and Re-
injection Well

630,057.96

11.62

0.0085019

672

20.57

6# BHGJ

6#Production
and Re-
injection Well

628,919.90

12.02

0.0087785

672

21.24

7# BHGJ

T#Production
and Re-
injection Well

630,015.01

11.54

0.0084393

672

20.42

8# BHGJ

8#Production
and Re-
injection Well

629,222.51

11.97

0.0087480

672

21.16

9# BHGJ

9#Production
and Re-
injection Well

628,807.20

11.74

0.0085679

672

20.73

10# BHGJ

10#Production
and Re-
injection Well

629,161.73

12.03

0.0087853

672

21.25

Xiangwanyihao

1# XWYH

1#Production
and Re-
injection Well

628,483.17

11.43

0.0083422

672

20.18

2# XWYH

2# Production
and Re-
injection Well

630,928.44

11.94

0.0087446

672

21.15
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3# XWYH

3#Production
and Re-
injection Well

630,157.40

11.54

0.0084439

672

20.43

44 XWYH

4#Production
and Re-
injection Well

630,115.64

12.08

0.0088379

672

21.38

5# XWYH

5#Production
and Re-
injection Well

629,260.31

11.58

0.0084582

672

20.46

6# XWYH

6#Production
and Re-
injection Well

629,889.06

11.99

0.0087687

672

21.21

7# XWYH

T#Production
and Re-
injection Well

631,950.09

11.60

0.0085086

672

20.58

8# XWYH

8#Production
and Re-
injection Well

629,590.00

12.01

0.0087829

672

21.25

9# XWYH

9#Production
and Re-
injection Well

629,718.97

11.60

0.0084835

672

20.52

10# XWYH

10#Production
and Re-
injection Well

631,907.96

11.97

0.0087800

672

21.24

Weinisi

1#WNS

1#Production
and Re-
injection Well

628,804.72

11.45

0.0083593

672

20.22

2#WNS

2# Production
and Re-
injection Well

629,767.37

12.01

0.0087823

672

21.25

Yuehugongguan

1#YHGG

1#Production
and Re-
injection Well

631,245.30

11.51

0.0084342

672

20.40

2#YHGG

2# Production
and Re-
injection Well

628,397.50

11.97

0.0087322

672

21.13
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Changyuanguoji

1#CYGJ

1#Production
and Re-
injection Well

630,311.34

11.53

0.0084350

672

20.41

2#CYGJ

2# Production
and Re-
injection Well

631,055.63

11.49

0.0084205

672

20.37

3#CYGJ

3# Production
and Re-
injection Well

630,539.96

11.97

0.0087600

672

21.19

Lvdicheng

1#LDC

1#Production
and Re-
injection Well

628,870.43

11.48

0.0083851

672

20.29

2#LDC

2# Production
and Re-
injection Well

630,037.02

11.44

0.0083665

672

20.24

3#LDC

3# Production
and Re-
injection Well

627,887.04

11.90

0.0086723

672

20.98

Xixihuayuan

TH#XXHY

1#Production
and Re-
injection Well

630,220.28

11.59

0.0084782

672

20.51

2#XXHY

2#Production
and Re-
injection Well

629,134.26

11.60

0.0084716

672

20.49

3H#XXHY

3#Production
and Re-
injection Well

629,736.62

12.06

0.0088165

672

21.33

Jiangshanyin

1#JSY

1#Production
and Re-
injection Well

629,629.94

11.55

0.0084405

672

20.42

2#JSY

2# Production
and Re-
injection Well

630,070.43

11.56

0.0084583

672

20.46

3#JSY

3# Production
and Re-
injection Well

631,637.93

12.07

0.0088500

672

2141
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Jianyeyunxifu

1#JYYXF

1#Production
and Re-
injection Well

630,546.71

11.59

0.0084834

672

20.52

2#JYYXF

2# Production
and Re-
injection Well

630,091.32

11.51

0.0084178

672

20.36

3#JYYXF

3# Production
and Re-
injection Well

628,456.35

11.98

0.0087425

672

21.15

Danjiangfu

1#DJF

1#Production
and Re-
injection Well

629,285.01

11.55

0.0084368

672

20.41

2#DJF

2# Production
and Re-
injection Well

630,444.11

11.50

0.0084196

672

20.37

3#DJF

3# Production
and Re-
injection Well

628,981.09

12.03

0.0087861

672

21.26

Total

872.03

Mar-21

Sub-areas

Heat
Substations

Geothermal
Wells

FRj,d,y (kg/hr)

Atjqy (°C)

Qj,d)y (GW)

Tj (h)

HSy,estimated

(M)

Binhuguoji

1# BHGJ

1#Production
and Re-
injection Well

632,860.65

11.60

0.0085275

744

22.84

2# BHGJ

2# Production
and Re-
injection Well

632,137.74

12.11

0.0088885

744

23.81

3# BHGJ

3#Production
and Re-
injection Well

631,618.40

11.50

0.0084361

744

22.60

4# BHGJ

4#Production
and Re-
injection Well

630,446.16

11.97

0.0087626

744

23.47

5# BHGJ

5#Production
and Re-
injection Well

631,841.80

11.69

0.0085726

744

22.96

167



v VCS

6# BHGJ

6#Production
and Re-
injection Well

631,295.08

12.00

0.0087934

744

23.55

7# BHGJ

T#Production
and Re-
injection Well

632,801.69

11.56

0.0084935

744

22.75

8# BHGJ

8#Production
and Re-
injection Well

631,283.90

11.99

0.0087909

744

23.55

9# BHGJ

9#Production
and Re-
injection Well

631,777.93

11.61

0.0085155

744

22.81

10# BHGJ

10#Production
and Re-
injection Well

632,540.69

11.99

0.0088037

744

23.58

Xiangwanyihao

1# XWYH

1#Production
and Re-
injection Well

632,341.84

11.56

0.0084844

744

22.72

2# XWYH

2# Production
and Re-
injection Well

631,849.31

12.09

0.0088666

744

23.75

3# XWYH

3#Production
and Re-
injection Well

631,600.50

11.51

0.0084434

744

22.61

44# XWYH

4#Production
and Re-
injection Well

631,784.96

12.02

0.0088192

744

23.62

5# XWYH

5#Production
and Re-
injection Well

631,218.28

11.48

0.0084111

744

22.53

6# XWYH

6#Production
and Re-
injection Well

631,653.58

11.99

0.0087901

744

23.54

7# XWYH

T#Production
and Re-
injection Well

632,420.66

11.60

0.0085183

744

22.82
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8# XWYH

8#Production
and Re-
injection Well

631,219.76

11.96

0.0087688

744

23.49

9# XWYH

9#Production
and Re-
injection Well

633,130.77

11.46

0.0084258

744

22.57

10# XWYH

10#Production
and Re-
injection Well

632,484.85

12.01

0.0088210

744

23.63

Weinisi

1#WNS

1#Production
and Re-
injection Well

632,692.18

11.62

0.0085370

744

22.87

2#WNS

2# Production
and Re-
injection Well

630,588.37

12.01

0.0087926

744

23.55

Yuehugongguan

1#YHGG

1#Production
and Re-
injection Well

630,944.78

11.58

0.0084826

744

22.72

2#YHGG

2# Production
and Re-
injection Well

632,199.17

12.02

0.0088226

744

23.63

Changyuanguoji

1#CYGJ

1#Production
and Re-
injection Well

631,761.99

11.56

0.0084807

744

22.71

2#CYGJ

2# Production
and Re-
injection Well

631,139.31

11.66

0.0085472

744

22.89

3#CYGJ

3# Production
and Re-
injection Well

631,829.64

12.02

0.0088177

744

23.62

Lvdicheng

1#LDC

1#Production
and Re-
injection Well

632,889.53

11.57

0.0085056

744

22.78

2#LDC

2# Production
and Re-
injection Well

631,120.89

11.65

0.0085366

744

22.86
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3#LDC

3# Production
and Re-
injection Well

631,323.44

11.98

0.0087830

744

23.52

Xixihuayuan

THXXHY

1#Production
and Re-
injection Well

631,022.43

11.61

0.0085079

744

22.79

2#XXHY

2#Production
and Re-
injection Well

632,213.28

11.54

0.0084737

744

22.70

3#XXHY

3#Production
and Re-
injection Well

632,276.64

12.01

0.0088178

744

23.62

Jiangshanyin

1#JSY

1#Production
and Re-
injection Well

632,709.22

11.61

0.0085318

744

22.85

2#JSY

2# Production
and Re-
injection Well

631,816.12

11.57

0.0084875

744

22.73

3#JSY

3# Production
and Re-
injection Well

630,365.86

11.99

0.0087791

744

23.51

Jianyeyunxifu

1#JYYXF

1#Production
and Re-
injection Well

631,755.86

11.57

0.0084891

744

22.74

2#JYYXF

2# Production
and Re-
injection Well

631,816.71

11.53

0.0084615

744

22.66

3#JYYXF

3# Production
and Re-
injection Well

632,789.30

12.02

0.0088289

744

23.65

Danjiangfu

1#DJF

1#Production
and Re-
injection Well

632,033.58

11.58

0.0084961

744

22.76

2#DJF

2# Production
and Re-
injection Well

631,561.63

11.59

0.0084993

744

22.76
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3# Production

34DJF and Re- 744 23.45
injection Well 630,729.13 11.95 0.0087534
Total 970.56
Calculation results of baseline emissions in year y (BEy) are summarized as Table 6-3
Table 6-3 Calculation results of baseline emissions
HSy,estimated HSy LOSSBLy BL EFcoz;i NBL,i B Ey
Date Hore (TJ) (1) (TJ) (T)) HS5y (M) | (¢ coo/m) (%) (tCO2e/yr)
A B c D E F G H=E*F/G
01-November2020-30- | 99619 | 88618 | 886.18 0 795.62 81,715
November-2020
O1-December2020-31- | 4 15939 | 966.34 | 966.34 0 872.76 89,638
December-2020
0l-January-2021-31- 1 559 39 | 96534 | 965.34 0 871.76 89,535
January-2021
OlFebruary2021-28- | 97978 | 872.03 | 872.03 0 787.50 80,881
February-2021 873 85%
01-March-2021-31- ' ’
March. 2001 1,029.39 | 970.56 970.56 0 876.98 90,071
01-November2020-31- | 5 025,58 | 1,852.52 | 1,85252 | 0 | 1,668.38 171,353
December-2020
Ol-January-2021-31- | ; 98857 | 2,807.93 | 2,807.93 0 2,536.24 260,487
March-2021
01-November2020-31- | 5 014.15 | 4,660.45 | 4,660.45 | 0 | 4,204.62 431,840
March-2021
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Baseline emissions was 171,353 tCO2e from 01- November -2020 to 31- December -2020, and 260,487
tCO2e from 01- January -2021 to 31- March -2021. Total baseline emissions of the 1st monitoring period
(01- November -2020-31- March -2021) was 431,840 tCOze.

6.3  Project Emissions

As per the signed heating contract, heating areas (2020-2021 heating season) are summarized as the
Table 6-4

2
Sub-areas Heat Substations Am (m?)
Residential
1# BHGJ
281,200.00
2# BHGJ
3# BHGJ
344,400.00
4# BHGJ
Binhuguoji 5# BHGJ 252.000.00
6# BHGJ ' '
7# BHG 501,500.00
8# BHGJ ' '
9# BHGJ
7,840.
10# BHGJ 307,840.00
1# XWYH
459,000.00
2# XWYH
3# XWYH
110,400.00
4% XWYH
5# XWYH
Xiangwanyihao 517,500.00
6# XWYH
7# XWYH
704,000.00
8# XWYH
9# XWYH
405,650.00
10# XWYH
1#WNS
Weinisi 417,050.00
2#WNS
1# YHGG
Yuehugongguan 344,250.00
2# YHGG
1# CYGJ
Changyuanguoji 2# CYGJ 422,100.00
3# CYGJ
Lvdicheng 1# LDC 376,250.00
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2# LDC
3#LDC

1# XXHY
Xixihuayuan 2# XXHY 419,794.00
3# XXHY

1# JSY
Jiangshanyin 2# JSY 348,600.00
3# JSY

1# JYYXF
Jianyeyunxifu 2# JYYXF 402,320.00
3# JYYXF

1# DJF
Danjiangfu 2# DJF 374,000.00
3# DJF

Total 6,987,854.00

From 01-November-2020 to 31-December-2020, 6,987,854m2 of residential buildings can
access to geothermal energy-based space heating system in winter season.

From Ol1-January-2021 to 31-March-2021, 6,987,854 m2 of residential buildings can access to
geothermal energy-based space heating system in winter season.

For the 1st monitoring period from 01-November-2020 to 31-March-2021, 6,987,854m2 of
residential buildings can access to geothermal energy-based space heating system in winter
season.

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

PEy=PEFe,y+PEEec,y+PEFry (12)

Step 1: Calculate project emissions from fugitive emissions resulting from non-condensable
gases from the geothermal vents during the year y

The geothermal system of the proposed project is designed to operate by extracting geothermal
water at approximately 75°C, which is 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
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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, =Y, ECpyjyXEFg j,*(1+TDL;,) (13)
Where:
PEEecy = Project emissions from electricity consumption in yeary (t CO2/yr).
ECrsjy = 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.

Calculation results of project emissions during the year y (PEy) are summarized as Table 6-5,

Table 6-5 Calculation results of project emissions
ECryjy EFeL;y PEecy
Date ECkrsjy (KWh) (MWh) (tCO2/MWh) (1+TDL;y) (tCO2¢e/yr)
01-November-
2020-30-
November-
2020 9,039,089.33 9,039.09 0.5721 1.2 6,205
01-December-
2020-31-
December-
2020 9,267,710.66 9,267.71 0.5721 1.2 6,362
01-January-
2021-31-
January-2021 9,647,257.54 9,547.26 0.5721 1.2 6,554
01-February-
2021-28-
February-2021 | 8,393,803.23 8,393.80 0.5721 1.2 5,762
01-March-
2021-31-
March-2021 9,290,684.74 9,290.68 0.5721 1.2 6,378
01-November-
2020-31- 18,306,799.99 | 18,306.80 0.5721 1.2 12,567
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December-
2020
0O1-January-
2021-31-
March-2021 27,231,745.51 | 27,231.75 0.5721 1.2 18,694
01-November-
2020-31-
March-2021 45,538,545.50 | 45,538.55 0.5721 1.2 31,261

No fossil fuel was used to operate the geothermal facilities. Therefore, PEFry=0 tCOo-.
Therefore, for the 1st monitoring period, PEy=PEkec,y.

In summary, project emissions was 12,567 tCOze from 01-November-2020 to 31-December-
2020, and 18,694 tCO2e from Ol1-January-2021 to 31-March-2021. Total project emissions of
the 1st monitoring period (01-November-2020-31-March-2021) was 31,261 tCOze.

6.4 Leakage

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

6.5 Net GHG Emission Reductions and Removals

Baseline | Project Leakage Net GHG
emissions | emissions or emissions emission

(o] removals (tCO2e) reductions or
removals | (tCOze) removals
(tCO2e) (tCO2¢)

01-November-2020-30-

November-2020 81,715 6,205 0 75,510
giézﬁggnfze&zg 205t 89,638 6,362 0 83,276
j)alr;Juaanr;-aQrg-sz s 89,535 6,554 0 82,981
Rl 80,881 5,762 0 75119
01-March-2021-31-March- o 01 g 220 . o5 603

2021
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01-November-2020-31-

December-2020 171,353 12,567 0 158,786
01-January-2021-31-March- 260,487 18,694 0 241,793
2021

01-November-2020-31-

March-2021 431,840 31,261 0 400,579

Comparison of actual emission reduction and the estimation in the Joint-PD-MR.
Estimated ER Em|55|on. reduction .
Year (tCO2) achieved Difference
(tCO2)
01-January-2020 - 31-
481,744 400,579 -16.8%

March-2021

The estimated outcomes for the 1st monitoring period (01/11/2020-31/03/2021) is 481,744 tCO2e. The
actual heating area lost due to the influence of the actual occupancy rate in year y (Am), the actual
heating area is 84.4% of the design value. average temperature difference between inlet and outlet
temperatures at the downstream of each substation heat exchanger in year y (At;q,y), average flow rate
at the downstream of each heat exchanger in year y (FR jq,y), hours per hear heat utilization in well j (T))
and electricity consumption for the year y in operating the geothermal heating system(ECkr,y (ECy)) should
be monitored. Emission reductions for the 1st monitoring period was 400,579 tCO2e. Net heating area
for construction, and the changes of the five parameters lead to the difference between the estimated
value and actual value for emission reductions.
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