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1 PROJECT DETAILS

1.1

Summary Description of the Implementation Status 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) ! 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, Zhoukou 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 Zhoukou 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
7,989.6 thousand m2 of newly built residential buildings with a total heating load of 399.48 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
495,289 tCO2¢, and total GHG emission reductions for the fixed 10 years crediting period are
4,952,890 tCO2e. The date of crediting period is 01-November-2020 to 31-October-2030.

Emission reductions achieved in the second monitoring period (01-April-2022 to 31-March-2023
(first and last days included)) is 449,913 tCO2e.

Project timeline for the implementation date of the project is shown in Table 1-1:

Table 1-1 Milestone in the project’s implementation

Milestone(s) in the Project’s Implementation

Mar-2019 Approval date of project evaluation project
26-May-2019 EIA approval

20-Feb-2020 Date of signing construction contract

20-0ct-2020 First training for the employees

01-Nov-2020 Start date of the project (2020-2021 heating season)

I https://www.gov.cn/xinwen/2017-12/20/5248855/files/7ed7d7cda8984ae39a4e9620a4660c7f.pdf
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25-Jan-2021 Date of local stakeholder consultation physical meeting
31-Mar-2021 End date of the 2020-2021 heating season
01-Nov-2021 Start date of the 2021-2022 heating season
31-Mar-2022 End date of the 2021-2022 heating season
01-Nov-2022 Start date of the 2022-2023 heating season
31-Mar-2023 End date of the 2022-2023 heating season

Table 1-2 The audit history of the project

Audit Type Period Program VVB Name Number of years
. —— VCS Shenzhen CTI
SINAEICEIICEN 01-November- e el 1.41 years
and.f.lsltl 2020 to 31- Certification
veritication March-2022 Co., Ltd
.. VCS China
PR CIUCEINN 01-April-2022 Certification 1 year
to 31-March- Center, Inc.
2023
01-November- VCS 2.41 years
2020 to 31-
March-2023

1.2 Sectoral Scope and Project Type
The project is not a grouped project, sectoral scope and methodologies are as follows:
Sectoral Scope 1: Energy industries (renewable - / non-renewable sources)
The project type of this project falls into Type II: End-use energy efficiency project improvement.
Project Methodology: AMOO72 Fossil Fuel Displacement by Geothermal Resources for Space

Heating (Version 03.0)

1.3 Project Proponent

Ve-LRIEIEINEE Wanjiang New Energy Group Co., Ltd.
Contact person RYENWERCHr
IIH General Manager

AGLICEE Room 1201, 1202, 1203, 1206, 12 / F, Yizhong Building, No.75 Qilihe
South Road, Zhengzhou (East of Zhengzhou), Henan Pilot Free Trade
Zone.
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LCIET IOl +86 18861818351

ANENN sharkshark999@163.com

1.4  Ofther Entities Involved in the Project
olg-c-llr MM EINGE Profit Carbon Environmental Energy Technology (Shanghai) Co., Ltd.
RN RGN (G][Teill \/CS Consultant
Contact person I EPANY
LLLH Project Director
ALLIGEEE No.2815 Longteng Avenue, Baihui Park full river view office building,
Shanghai, China
LCIET LN +36 21 6127 2386
HuCIl yanan.zhu@profitcarbon.com
1.5 Project Start Date
As per section 3.8 of VCS Standard (Version 4.4), 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 single project activity instance. There are 10 communities
involved in the project activity and all the geothermal space heating system of them started fully
commissioning on 01-November-2020. Thus, the project start date is 01-November-2020.
1.6 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-2030 (both days included).
1.7 Project Location
The project is in Zhoukou City of Henan Province, China. The geographical coordinates are
33°03'-34°20'N, 114°05'-115°39' E. The detailed coordinates of the 66 geothermal Wells are
provided in Table 1-3 below.
Table1-3 The coordinates of the geothermal wells in this project
Heat .
No. Sub-areas ) Geothermal Wells Coordinate
Substations
1#LBC 1#LBC
1 Lvbo community 33°52'33.5"N 115°29'37.1"E
2#LBC Production Well
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2#LBC

Production Well

33°52'32.1"N 115°29'36.2"E

1#LBC

Injection Well

33°52'31.1"N 115°29'35.9"E

3#LBC

Production Well

33°52'33.8"N 115°29'38.6"E

3#LBC 4#1LBC
33°52'32.1"N 115°29'37.8"E
4#LBC Production Well
2#LBC
33°52'30.0"N 115°29'37.6"E
Injection Well
5#LBC
33°52'33.4"N 115°29'41.2"E
Production Well
5#1LBC 6#LBC
33°52'31.2"N 115°29'40.8"E
6#LBC Production Well
3#LBC
33°52'29.0"N 115°29'40.9"E
Injection Well
T#LBC
33°52'32.9"N 115°29'44.6"E
Production Well
T#LBC 8#LBC
33°52'31.2"N 115°29'43.9"E
8#LBC Production Well
4#1BC
33°52'29.2"N 115°29'43.5"E
Injection Well
9#LBC
33°52'32.6"N 115°29'46.8"E
Production Well
9#LBC 10#LBC
33°52'30.5"N 115°29'46.6"E
10#LBC Production Well
5#LBC
33°52'28.8"N 115°29'46.3"E
Injection Well
11#LBC 11#LBC 33°52'32.3"N 115°29'49.5"E
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12#LBC Production Well
12#LBC
33°52'30.7"N 115°29'49.2"E
Production Well
G#LBC Injection | 35055130 5'N 115°29'51.1°F
Well
1#FJC
33°52'21.3"N 115°30'00.9"E
Production Well
1#FJC 2#FJC
33°52'20.1"N 115°29'60.0"E
2#FJC Production Well
1#FJC
33°52'18.9"N 115°30'00.3"E
Injection Well
3#FJC
33°52'20.8"N 115°30'04.7"E
Production Well
3#FJC 4#FJC
2. Fajina community 33°52'19.2"N 115°30'04.5"E
4#FJC Production Well
2#FJC
33°52'17.8"N 115°30'04.2"E
Injection Well
5#FJC
33°52'21.0"N 115°30'08.1"E
Production Well
5#FJC 6#FJC
33°52'19.2"N 115°30'07.4"E
6#FJC Production Well
3#FJC
33°52'20.1"N 115°30'08.5"E
Injection Well
1#DHC
33°52'44.0"N 115°29'13.7"E
Production Well
1#DHC 2#DHC
3 Dehong community 33°52'43.2"N 115°29'14.4"E
2#DHC Production Well

1#DHC

Injection Well

33°52'41.7"N 115°29'15.4"E
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3#DHC

Production Well

33°52'42.4"N 115°29'12.0"E

3#DHC 4#DHC
33°52'43.7"N 115°29'12.0"E
4#DHC Production Well
2#DHC
33°52'45.4"N 115°29'11.7"E
Injection Well
5#DHC
33°52'41.9"N 115°29'09.6"E
Production Well
5#DHC 6#DHC
33°52'42.6"N 115°29'07.9"E
6#DHC Production Well
3#DHC
33°52'43.0"N 115°29'05.9"E
Injection Well
1#ZHC
33°52'12.3"N 115°29'53.1"E
Production Well
1#ZHC 2#ZHC
4 33°52'09.5"N 115°29'53.0"E
Zhongheng community 2#ZHC Production Well
1#ZHC
33°52'06.4"N 115°29'55.5"E
Injection Well
1#XCC
33°51'49.7"N 115°30'08.8"E
Production Well
1#XCC 2#XCC
5 Xincheng community 33°51'47.9"N 115°30'08.0"E
2#XCC Production Well
1#XCC
33°51'46.0"N 115°30'05.3"E
Injection Well
1#HDC Production | 54135 9N 114°50'26.6'E
Well
1#HDC :
6 | Hengda community 2#HDC Production | 510 51135 1N 114°5025.5'
2#HDC Well

1#HDC Injection

Well

34°04'39.2"N 114°50'25.1"E
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3#HDC Production

34°04'35.4"N 114°50'31.6"E

Well
3#HDC :
A#HDC Production | 504137 6'N 114°50'31.4"E
4#HDC Well
2#HDC Injection | 5 124139 9'N 114°50'30.5"E
Well
1#JYC
34°04'08.1"N 114°51'41.2"E
Production Well
1#JYC 2#JYC
34°04'07.0"N 114°51'41.6"E
2#JYC Production Well
1#JYC
34°04'08.5"N 114°51'41.3"E
Injection Well
7 Jianye community
3#JYC
34°04'08.7"N 114°51'43.4"E
Production Well
3#JYC 4#JYC
34°04'07.9"N 114°51'43.3"E
4#JYC Production Well
2#JYC
34°04'06.8"N 114°51'43.2"E
Injection Well
1#LTC
33°46'00.2"N 114°32'09.3"E
Production Well
1#LTC 2#LTC
8 Langting community 33°46'00.2"N 114°32'11.4"E
2#LTC Production Well
1#LTC
33°45'58.6"N 114°32'08.1"E
Injection Well
1#YZC
33°46'06.7"N 114°32'05.9"E
Production Well
1#YZC 2#YZC
9 Yuezhuang community 33°46'05.4"N 114°32'05.9"E
2#YZC Production Well

1#YZC

Injection Well

33°46'04.2"N 114°32'09.9"E
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1#FYC
33°45'47.2"N 114°31'45.1"E
Production Well

1#FYC 2#FYC
33°45'48.3"N 114°31'45.2"E
2#FYC Production Well
1#FYC

33°45'49.3"N 114°31'45.2"E

Injection Well
10 | Fangyuan community )

S#FYC Production | 530 1c146.4'N 114°31'48.3'E

Well
4#FYC
3#FYC 33°45'47.9"N 114°31'48.4"E
4#FYC Production Well
2#FYC

33°45'49.8"N 114°31'48.9"E
Injection Well
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Figure 1-2 Location of the Project

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)2

Tool 05 Baseline, project and/or leakage emissions from electricity consumption and monitoring
of electricity generation (Version 03.0)3

Tool 07 Tool to calculate the emission factor for an electricity system (Version 07.0)4

Tool 24 Common practice (Version 03.1)
Participation under other GHG Programs

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

Other Forms of Credit and Supply Chain (Scope 3) Emissions

Emission Trading Programs and Other Binding Limits

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

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

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

> https://cdm.unfccc.int/methodologies/PAmethodologies/tools/am-tool-24-v1.pdf



https://cdm.unfccc.int/methodologies/PAmethodologies/tools/am-tool-02-v7.0.pdf
https://cdm.unfccc.int/methodologies/PAmethodologies/tools/am-tool-05-v3.0.pdf
https://cdm.unfccc.int/methodologies/PAmethodologies/tools/am-tool-07-v7.0.pdf
https://cdm.unfccc.int/methodologies/PAmethodologies/tools/am-tool-24-v1.pdf
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The project proponent is not part of any emission trading program. The project does not reduce
GHG emissions from activities that are included in an emissions trading program or any other
mechanism that includes GHG allowance trading. There is a cap & trade scheme in China.
However, China’s national emissions trading scheme (ETS), which is at its very early stage, only
includes 2,225 fossil fuel-fired power plants in the power sector®, and the project proponent is
not included in the list. China’s ETS is expected to include all companies with annual GHG
emissions greater than 26,000 tCO2¢e in eight emission-intensive industries including power
generation, petrochemicals, chemicals, building materials, non-ferrous metals, papermaking,
steel and aviation?. The industry of the project participant is agriculture, not the industry
mentioned above according to the business license. There is no any mandatory regulations on
GHG emission cap for the industry of agriculture as per the "Interim Measures for Carbon
Emissions Trading Management" issued by NDRC December of 20148 and the "Management
Measures for Carbon Emissions Trading (Trial)" issued by the Ministry of Ecology and Environment
in December of 20209. Therefore, it will not be included in the national ETS. No emission cap will
be enforced on the project proponent, nor can it participate in carbon transactions in the national
ETS. Therefore, 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.

In addition, the project owner had signed the Declaration of No Double Counting Statement and
Declaration of not involved in other GHG scheme to ensure that the project will not apply for
emission reduction credits or labels under any other schemes other than VCS.

Other Forms of Environmental Credit

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

Supply Chain (Scope 3) Emissions

NA. The project does not affects associated with a good or services in a supply chain.

Sustainable Development Contributions

The project activity implemented by the project owner can contribute to sustainable development
as defined by and tracked against the United Nations Sustainable Development Goals (SDGs).
The specific analysis is as follows:

SDG 13: Climate Action

6 http://mee.gov.cn/xxgk2018/xxgk/xxgk03/202012/W020201230736907682380.pdf

7 http://www.mee.gov.cn/xxgk2018/xxgk/xxgk05/202103/t20210330 826728.html

8 http://www.gov.cn/gongbao/content/2015/content_2818456.htm

9 https://www.mee.gov.cn/gzk/gz/202112/t20211213_963865.shtml
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The project introduces a geothermal energy-based space heating system to provide heating for a
series of new residential buildings in the winter of Zhoukou (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 92.9% from 01-April-2022
to 31-March-2023, which leads to the actual heating area and load in the 2nd monitoring period
being smaller than the design value. For the monitoring period from 01-April-2022 to 31-March-
2023, 7,423,829.37 m2 of residential buildings with an actual Emission reduction is 449,913
tCOze. Besides, the project will provide an opportunity for local residents to learn and raise
awareness on climate change and mitigation measures on the stakeholder consultation fiscal
meeting.

SDG 8: Decent Work and Economic Growth

Project activities provide employment opportunities for local people, regardless of gender or any
other status, during project implementation and monitoring activities. Both men and women
received equal pay for equal work. The project creates 30 jobs, including 15 male and 15 female.

SDG 7 Affordable and Clean Energy

The project introduces a geothermal energy-based space heating system to provide heating for a
series of new residential buildings in the winter of Zhoukou (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 92.9% from 01-April-2022
to 31-March-2023, which the actual heating area is 7,423,829.37m?2.
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Table 1-4: Sustainable Development Contributions

1)

2)

3)

L
(0]
o]
S
=
c
2
]
o

SDG Target

7.2

8.3

13.0

Net Impact on SDG
Indicator

SDG Indicator

7.2.1 Renewable energy
share in the total final
energy consumption

Implemented activities to
increase

8.3.1 Proportion of
informal employment in
agriculture
employment, by sex

Implemented activities to
increase
non -

Tonnes of greenhouse
gas emissions avoided or
removed

Implemented activities to
increase

Current Project Contributions

During this monitoring period, the residential
area where the project is located is newly built
and the occupancy rate is 92.9% from O01-April-
2022 to 31-March-2023, which the actual
heating area is 7,423,829.37m2.

During this monitoring period, 30 people
including 15 females and 15 males were
employed for operation, and maintenance of this
project.

For the monitoring period from 01-April-2022 to
31-March-2023, 7,423,829.37m?2 of residential
buildings with an actual Emission reduction is
449,913 tCO2ze.

Contributions Over Project Lifetime

From the operation start date of this project activity
to the end of this monitoring period, the actual total
heating area is 7,423,829.3710 m2,

The project activity generates long-term working
opportunities for 30 people during the construction
period. From the operation start date of this project
activity to the end of this monitoring period, 30
people were employed including 15 females and 15
males.

From the operation start date of this project activity
to the end of this monitoring period, the project has
achieved GHG emission reductions of 1,317,250
tCO2e.

10 The heating area already covers the first monitoring period, from 1st-November-2020—31st-March-2022, with a heating area of 6,871,047.47m?2.
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2 SAFEGUARDS

2.1

No Net Harm

The EIA Report for the Project has been approved by Zhoukou Ecological environment Bureau on
26-May-2019, with approval No. “Environmental Assessment [2019] No.194". 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

Local stakeholder consultation was conducted by project owner during the monitoring period
through questionnaire.

During this monitoring period, mean of a questionnaire survey was adopted for stakeholder
consultation. A questionnaire survey was conducted by project proponent on 15-December-2022.
Total 40 questionnaires were distributed, and all questionnaires have been recollected. The basic
information about the survey respondents is listed in Table 2-1. Responses and comments from
these questionnaires are summarized in Table 2-2

Table 2-1 Structure of stakeholder survey

ltems Amount
Gender Male 20
female 20
Age <25 5
25-55 28
>55 7
Education Junior high school or below | 6
Senior high school 24
College or above 10
Occupation | Worker 15
Farmer 5
Management personnel 6
Civil servant 14

Table 2-2 Summary of the survey results in monitoring period

No Question Response Amount Percentage

1 Do you know the purpose of | Very much 40 100%

this project?
A little 0 0%
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Not at all 0 0%
2 What is the most probable None 38 95%
environmental impact do
i H o)
you think the project will Air pollution 0 0%
cause after the construction Water pollution 0 0%
finish? (Multiple choice)
Noise pollution 0 0%
Harm to
indigenous
. 0 0%
animals and
plants
Don’t know 2 5%
3 What do you think will be Promote
the project’s impact on the economic 15 37.5%
local community? (Multiple development
choices)?
Improve electricity
. 23 57.5%
supply condition
No great impact 2 5%
4 What is your attitude to the Support 40 100%
project activity?
Against 0 0%
Indifferent 0 0%

Communications with Local stakeholders are being carried out at periodic intervals. Key
implementation schedules or changes of the project would have been communicated to the local
authority, who will inform the neighbourhood committee and the residents, the comments and
suggestions from residents would have been 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. Besides, grievance books are kept in property management centre of each community.

During this monitoring period, there is no comment received in the grievance books.

2.3 AFOLU-Specific Safeguards

The project is a non-AFOLU project, this section is not required.

3 IMPLEMENTATION STATUS
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3.1

Implementation Status 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 66 thermal wells with a design depth of 2,300 meters were constructed, of which the
44 production wells with an average flow rate of 150 m3/h will supply the feed geothermal water
at temperature of 75°C to 44 heat substations through primary heating network. The 22 re-
injection wells will receive the return water at temperature of 9 ° C after secondary heat exchange.
The 44 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 was used as per Feasibility Study Report of the
project. Technologies and measures employed by the project activity are shown in Figure 3-1
below.

Softening water plant

iy pump B e 7
Tap water —»ﬂ[ —.

|
The water tank Air source The middle water pump \

High zone circulating pump I ' L ‘

Low zone circulating pump I Heat pump units The middle water pump

—n T e

Heat pump units ‘ So the heat exchange among
Connect to the interior end of the building E

The m|ddle water pump Precision recharge filter device

i =
Hﬂ Mining Wells
Recharge well ﬁ .n

Cyclone sand remover

Figure 3-1 Technologies and Measures Employed by the Project Activity

A total of 44 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 air source geothermal heat pumps, the main equipment of the heat substations also includes
deep well pumps, hydro-cyclones, plate heat exchangers, circulating pumps, make-up pumps,
tank, and water-softening facilities. All the geothermal wells, heat substations and related
facilities were newly constructed. As per operation manual of the geothermal space heating
system, the lifetime of the heat pump units, the water circulation and air duct system, and the
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underground pipeline system is 15-20 years, more than 25 years and 50 years separately.
Therefore, the lifetime of the whole geothermal space heating system is more than 15 years.

The project started construction on 01-March-2020 and has put into test run 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 7,989.6 thousand m?2 of residential buildings
with a total heating load of 399.48 MW. It is affected by the actual occupancy rate. For the
monitoring period from 01-April-2022 to 31-March-2023, 7,423,829.37m2 of residential
buildings with a heating load of 371.19MW11,, which leads to the actual heating area and load in
the second monitoring period being smaller than the design value. The Main equipment and
parameters of the 44 heat substations are shown in Table below.

Table 3-1 Main Equipment of Each Heat Substation

1#LBC
Eq;g)rrnn:nt Models and Specifications Unit | Quantity Remarks
Deep-well 0=70 m?/h, Head=235 m Unit 6 Using varla_ble frequency
pump regulation system
Hydro- Treatment capacity: 80 t/h Unit 1
cyclones
Primary heat exchange
. temperature of supply water and
Primary plate return water: 75/43 °C; .
heat Unit 1
exchanger Secondary heat exchange
temperature of supply water and
return water:50/40 °C
Primary heat exchange
temperature of supply water and
Secondary return water: 43/9 °C; .
plate heat Unit 1
exchanger Secondary heat exchange
temperature of supply water and
return water:24/8 °C
Circulating 0=200 m?/h, Head=53 m Unit 9 Using varla_ble frequency
pumps regulation system
Make-up 0=25 m3/h, Head=20 m Unit 5 Using varla_ble frequency
pumps regulation system
Tanks Effective volume: 100 m3 Unit 1
Water-
softening Treatment capacity: 75 t/h Set 1
facilities
Water source
Model: .
geothermal WJS-HB2F/XF-F Unit 6
heat pumps
Air source Model:
geothermal WJK—GlOB—-Y D Unit 4 Supplemental heat source
heat pumps )
2#LBC
11 According to the design area and heat Iload can be obtained the actual heat load is

7,423,829.37m2/7,989,600m2*399.48MW=371.19MW.
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Equipment

pumps

Name Models and Specifications Unit | Quantity Remarks
Deep-well 0=70 m3/h, Head=235 m Unit 6 Using vanqble frequency
pump regulation system
Hydro- Treatment capacity: 80 t/h Unit 1
cyclones
Primary heat exchange
. temperature of supply water and
Primary plate return water: 75/43 °C; .
heat Unit 2
Secondary heat exchange
exchanger
temperature of supply water and
return water:50/40 °C
Primary heat exchange
temperature of supply water and
Secondary return water: 43/9 °C; .
plate heat Unit 2
Secondary heat exchange
exchanger
temperature of supply water and
return water:24/8 °C
Circulating 0=200 m3/h, Head=53 m Unit 8 Using vanaple frequency
pumps regulation system
Make-up 0=25 m3/h, Head=20 m Unit Using vanaple frequency
pumps regulation system
Tanks Effective volume: 100 m3 Unit 1
Water-
softening Treatment capacity: 75 t/h Set 1
facilities
Water source
Model: .
geothermal WJS-H52F /XF-F Unit 8
heat pumps
Air source Model:
geothermal WJK-G10B-7.2D Unit 5 Supplemental heat source
heat pumps
3#LBC
Eq;g)m:nt Models and Specifications Unit | Quantity Remarks
Deep-well 0=70 m?/h, Head=235 m Unit 6 Using varla_ble frequency
pump regulation system
Hydro- o .
Treatment capacity: 80 t/h Unit 1
cyclones
Primary heat exchange
. temperature of supply water and
Primary plate return water: 75/43 °C; .
heat Unit 2
Secondary heat exchange
exchanger
temperature of supply water and
return water:50/40 °C
Primary heat exchange
temperature of supply water and
Secondary return water: 43/9 °C; .
plate heat Unit 2
Secondary heat exchange
exchanger
temperature of supply water and
return water:24/8 °C
Circulating 0=250 m?/h, Head=58 m Unit 6 Using variable frequency

regulation system
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Make-up

Using variable frequency

0=25 m3/h, Head=20 m Unit 2 .
pumps regulation system
Tanks Effective volume: 100 m3 Unit 1
Water-
softening Treatment capacity: 75 t/h Set 1
facilities
Water source
Model: .
geothermal WJS-H52F/XF-F Unit 6
heat pumps
Air source Model:
geothermal WJK-G10B-7.2D Unit 4 Supplemental heat source
heat pumps
4#1BC
Eq;g)r;n:nt Models and Specifications Unit | Quantity Remarks
Deep-well 0=70 m3/h, Head=235 m Unit 6 Using vanaple frequency
pump regulation system
Hydro- Treatment capacity: 80 t/h Unit 1
cyclones
Primary heat exchange
. temperature of supply water and
Primary plate return water: 75/43 °C; .
heat Unit 3
Secondary heat exchange
exchanger
temperature of supply water and
return water:50/40 °C
Primary heat exchange
temperature of supply water and
Secondary return water: 43/9 °C; .
plate heat Unit 3
Secondary heat exchange
exchanger
temperature of supply water and
return water:24/8 °C
Circulating 0=250 m3/h, Head=53 m Unit 8 Using vanaple frequency
pumps regulation system
Make-up 0=25 m?/h, Head=20 m Unit 5 Using varlqble frequency
pumps regulation system
Tanks Effective volume: 100 m3 Unit 1
Water-
softening Treatment capacity: 75 t/h Set 1
facilities
Water source
Model: .
geothermal WJS-H52F/XF-F Unit 8
heat pumps
Air source Model:
geothermal WJK-G10B-7.2D Unit 6 Supplemental heat source
heat pumps
5#LBC
qul\Jlg)rr::nt Models and Specifications Unit | Quantity Remarks
Deep-well 0=70 m3/h, Head=235 m Unit 6 Using varla_ble frequency
pump regulation system
Hydro- Treatment capacity: 80 t/h Unit 2

cyclones
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Primary plate

Primary heat exchange
temperature of supply water and
return water: 75/43 °C;

heat Secondary heat exchange Unit 2
exchanger
temperature of supply water and
return water:50/40 °C
Primary heat exchange
temperature of supply water and
Secondary return water: 43/9 °C; .
plate heat Unit 2
Secondary heat exchange
exchanger
temperature of supply water and
return water:24/8 °C
Circulating 0=250 m3/h, Head=58 m Unit 8 Using vanqble frequency
pumps regulation system
Make-up 0=25 m3/h, Head=20 m Unit Using varlqble frequency
pumps regulation system
Tanks Effective volume: 100 m3 Unit 1
Water-
softening Treatment capacity: 75 t/h Set 1
facilities
Water source
Model: .
geothermal WJS-H52F /XF-F Unit 10
heat pumps
Air source Model:
geothermal WJK-G10B-7.2D Unit 6 Supplemental heat source
heat pumps
6#LBC
Eq;g)r:‘n:nt Models and Specifications Unit | Quantity Remarks
Deep-well 0=70 m?/h, Head=235 m Unit 6 Using varla_ble frequency
pump regulation system
Hydro- o .
Treatment capacity: 80 t/h Unit 1
cyclones
Primary heat exchange
. temperature of supply water and
Primary plate return water: 75/43 °C; .
heat Unit 1
Secondary heat exchange
exchanger
temperature of supply water and
return water:50/40 °C
Primary heat exchange
temperature of supply water and
Secondary return water: 43/9 °C; .
plate heat Unit 1
Secondary heat exchange
exchanger
temperature of supply water and
return water:24/8 °C
Circulating 0=200 m?/h, Head=53 m Unit 7 Using variable frequency
pumps regulation system
Make-up 0=25 m3/h, Head=20 m Unit Using varla_ble frequency
pumps regulation system
Tanks Effective volume: 100 m3 Unit 1
Water-
softening Treatment capacity: 75 t/h Set 1

facilities
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Water source

Model: .
geothermal WJS-H52F/XF-F Unit 6
heat pumps
Air source Model:
geothermal WJK-G10B-7.2D Unit 4 Supplemental heat source
heat pumps
T#LBC
Eq;g)r;n:nt Models and Specifications Unit | Quantity Remarks
Deep-well 0=70 m3/h, Head=235 m Unit 6 Using varla_ble frequency
pump regulation system
Hydro- Treatment capacity: 80 t/h Unit 1
cyclones
Primary heat exchange
. temperature of supply water and
Primary plate return water: 75/43 °C; .
heat Unit 3
Secondary heat exchange
exchanger
temperature of supply water and
return water:50/40 °C
Primary heat exchange
temperature of supply water and
Secondary return water: 43/9 °C; .
plate heat Unit 3
Secondary heat exchange
exchanger
temperature of supply water and
return water:24/8 °C
Circulating 0=250 m3/h, Head=58 m Unit 8 Using variable frequency
pumps regulation system
Make-up 0=25 m3/h, Head=20 m Unit 5 Using varlgble frequency
pumps regulation system
Tanks Effective volume: 100 m3 Unit 1
Water-
softening Treatment capacity: 75 t/h Set 1
facilities
Water source
Model: .
geothermal WJS-H52F/XF-F Unit 8
heat pumps
Air source Model:
geothermal WJK-G10B-7.2D Unit 6 Supplemental heat source
heat pumps
8#LBC
Eq;g)rr::nt Models and Specifications Unit | Quantity Remarks
Deep-well 0=70 m3/h, Head=235 m Unit 6 Using varlqble frequency
pump regulation system
Hydro- Treatment capacity: 80 t/h Unit 1
cyclones
Primary plate Primary heat exchange
yp temperature of supply water and .
heat . o . Unit 1
return water: 75/43 °C;
exchanger

Secondary heat exchange
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temperature of supply water and
return water:50/40 °C
Primary heat exchange
temperature of supply water and
Secondary return water: 43/9 °C; .
plate heat Unit 1
Secondary heat exchange
exchanger
temperature of supply water and
return water:24/8 °C
Circulating 0=235 m3/h, Head=55 m Unit 8 Using varla_ble frequency
pumps regulation system
Make-up 0=25 m3/h, Head=20 m Unit 5 Using vanqble frequency
pumps regulation system
Tanks Effective volume: 100 m3 Unit 1
Water-
softening Treatment capacity: 75 t/h Set 1
facilities
Water source
Model: .
geothermal WJS-H52F/XF-F Unit 8
heat pumps
Air source Model:
geothermal WJK-G10B-7.2D Unit 5 Supplemental heat source
heat pumps
9#LBC
Eq;ga:::nt Models and Specifications Unit | Quantity Remarks
Deep-well 0=70 m3/h, Head=235 m Unit 6 Using varlqble frequency
pump regulation system
Hydro- Treatment capacity: 80 t/h Unit 1
cyclones
Primary heat exchange
. temperature of supply water and
Primary plate return water: 75/43 °C; .
heat Unit 2
Secondary heat exchange
exchanger
temperature of supply water and
return water:50/40 °C
Primary heat exchange
temperature of supply water and
Secondary return water: 43/9 °C; .
plate heat Unit 2
Secondary heat exchange
exchanger
temperature of supply water and
return water:24/8 °C
Circulating 0=250 m?/h, Head=58 m Unit 6 Using varlgble frequency
pumps regulation system
Make-up 0=25 m3/h, Head=20 m Unit 5 Using variable frequency
pumps regulation system
Tanks Effective volume: 100 m3 Unit 1
Water-
softening Treatment capacity: 75 t/h Set 1
facilities
Water source
Model: .
geothermal WJS-H52F/XF-F Unit 5
heat pumps
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Air source Model:
geothermal WJK-G10B-7.2D Unit 3 Supplemental heat source
heat pumps
10#LBC
Eq;g)r:]n:nt Models and Specifications Unit | Quantity Remarks
Deep-well 0=70 m3/h, Head=235 m Unit 6 Using varla_ble frequency
pump regulation system
Hydro- Treatment capacity: 80 t/h Unit 1
cyclones
Primary heat exchange
. temperature of supply water and
Primary plate return water: 75/43 °C; .
heat Unit 1
Secondary heat exchange
exchanger
temperature of supply water and
return water:50/40 °C
Primary heat exchange
temperature of supply water and
Secondary return water: 43/9 °C; .
plate heat Unit 1
Secondary heat exchange
exchanger
temperature of supply water and
return water:24/8 °C
Circulating 0=235 m?/h, Head=55 m Unit 7 Using varlqble frequency
pumps regulation system
Make-up 0=25 m?/h, Head=20 m Unit 5 Using varlqble frequency
pumps regulation system
Tanks Effective volume: 100 m3 Unit 1
Water-
softening Treatment capacity: 75 t/h Set 1
facilities
Water source
Model: .
geothermal WJS-H52F/XF-F Unit 5
heat pumps
Air source Model:
geothermal WJK-G10B-7.2D Unit 3 Supplemental heat source
heat pumps
11#LBC
qul\Jlg)rrnn:nt Models and Specifications Unit | Quantity Remarks
Deep-well 0=70 m3/h, Head=235 m Unit 6 Using varlqble frequency
pump regulation system
Hydro- Treatment capacity: 80 t/h Unit 1
cyclones
Primary heat exchange
. temperature of supply water and
Primary plate return water: 75/43 °C; .
heat Unit 3
Secondary heat exchange
exchanger
temperature of supply water and
return water:50/40 °C
Primary heat exchange
Secondary
temperature of supply water and .
plate heat ) oy Unit 3
exchanger return water: 43/9 °C;
Secondary heat exchange
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temperature of supply water and
return water:24/8 °C
Circulating 0=250 m?/h, Head=55 m Unit 8 Using vanqble frequency
pumps regulation system
Make-up 0=25 m3/h, Head=20 m Unit Using vana_ble frequency
pumps regulation system
Tanks Effective volume: 100 m3 Unit 1
Water-
softening Treatment capacity: 75 t/h Set 1
facilities
Water source
Model: .
geothermal WJS-H52F/XF-F Unit 10
heat pumps
Air source Model:
geothermal WJK-G10B-7.2D Unit 8 Supplemental heat source
heat pumps
12#1LBC
Eq;g)rrnn:nt Models and Specifications Unit | Quantity Remarks
Deep-well 0=70 m?/h, Head=235 m Unit 6 Using vanaple frequency
pump regulation system
Hydro- Treatment capacity: 80 t/h Unit 1
cyclones
Primary heat exchange
. temperature of supply water and
Primary plate return water: 75/43 °C; .
heat Unit 1
Secondary heat exchange
exchanger
temperature of supply water and
return water:50/40 °C
Primary heat exchange
temperature of supply water and
Secondary return water: 43/9 °C; .
plate heat Unit 1
Secondary heat exchange
exchanger
temperature of supply water and
return water:24/8 °C
Circulating 0=235 m3/h, Head=53 m Unit 8 Using varla_ble frequency
pumps regulation system
Make-up 0=25 m3/h, Head=20 m Unit Using varla_ble frequency
pumps regulation system
Tanks Effective volume: 100 m3 Unit 1
Water-
softening Treatment capacity: 75 t/h Set 1
facilities
Water source
Model: .
geothermal WJS-H52F/XF-F Unit 4
heat pumps
Air source Model:
geothermal WJK-G10B-7.2D Unit 2 Supplemental heat source
heat pumps
1#FJC
Eq;g)r:‘n:nt Models and Specifications Unit | Quantity Remarks
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Deep-well 0=70 m3/h, Head=235 m Unit 6 Using varlqble frequency
pump regulation system
Hydro- Treatment capacity: 80 t/h Unit 1

cyclones

Primary heat exchange
. temperature of supply water and
Primary plate return water: 75/43 °C; .
heat Unit 2
Secondary heat exchange
exchanger
temperature of supply water and
return water:50/40 °C
Primary heat exchange
temperature of supply water and
Secondary return water: 43/9 °C; .
plate heat Unit 2
Secondary heat exchange
exchanger
temperature of supply water and
return water:24/8 °C

Circulating 0=235 m3/h. Head=55 m Unit 7 Using varlgble frequency
pumps regulation system

Make-up 0=25 m3/h, Head=20 m Unit 5 Using varlgble frequency
pumps regulation system
Tanks Effective volume: 100 m3 Unit 1
Water-

softening Treatment capacity: 75 t/h Set 1

facilities

Water source
Model: .

geothermal WJS-H52F/XF-F Unit 8

heat pumps

Air source Model:

geothermal WJK-G10B-7.2D Unit 6 Supplemental heat source
heat pumps

2#FJC

Eq;g)m:nt Models and Specifications Unit | Quantity Remarks

Deep-well 0=70 m3/h, Head=235 m Unit 6 Using varlqble frequency
pump regulation system
Hydro- Treatment capacity: 80 t/h Unit 1

cyclones

Primary heat exchange
. temperature of supply water and
Primary plate return water: 75/43 °C; .
heat Unit 2
Secondary heat exchange
exchanger
temperature of supply water and
return water:50/40 °C
Primary heat exchange
temperature of supply water and
Secondary return water: 43/9 °C; .
plate heat Unit 2
Secondary heat exchange
exchanger
temperature of supply water and
return water:24/8 °C

Circulating 0=200 m?/h, Head=53 m Unit 8 Using varlqble frequency

pumps regulation system
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Make-up

Using variable frequency

0=25 m3/h, Head=20 m Unit 2 .
pumps regulation system
Tanks Effective volume: 100 m3 Unit 1
Water-
softening Treatment capacity: 75 t/h Set 1
facilities
Water source
Model: .
geothermal WJS-H52F/XF-F Unit 8
heat pumps
Air source Model:
geothermal WJK-G10B-7.2D Unit 5 Supplemental heat source
heat pumps
3#FJC
Eq;g)r;n:nt Models and Specifications Unit | Quantity Remarks
Deep-well 0=70 m3/h, Head=235 m Unit 6 Using vanaple frequency
pump regulation system
Hydro- Treatment capacity: 80 t/h Unit 1
cyclones
Primary heat exchange
. temperature of supply water and
Primary plate return water: 75/43 °C; .
heat Unit 3
Secondary heat exchange
exchanger
temperature of supply water and
return water:50/40 °C
Primary heat exchange
temperature of supply water and
Secondary return water: 43/9 °C; .
plate heat Unit 3
Secondary heat exchange
exchanger
temperature of supply water and
return water:24/8 °C
Circulating 0=250 m3/h, Head=58 m Unit 7 Using vanaple frequency
pumps regulation system
Make-up 0=25 m?/h, Head=20 m Unit 5 Using varlqble frequency
pumps regulation system
Tanks Effective volume: 100 m3 Unit 1
Water-
softening Treatment capacity: 75 t/h Set 1
facilities
Water source
Model: .
geothermal WJS-H52F/XF-F Unit 8
heat pumps
Air source Model:
geothermal WJK-G10B-7.2D Unit 6 Supplemental heat source
heat pumps
4#FJC
qul\Jlg)rr::nt Models and Specifications Unit | Quantity Remarks
Deep-well 0=70 m3/h, Head=235 m Unit 6 Using varla_ble frequency
pump regulation system
Hydro- Treatment capacity: 80 t/h Unit 1

cyclones
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Primary plate

Primary heat exchange
temperature of supply water and
return water: 75/43 °C;

heat Secondary heat exchange Unit 3
exchanger
temperature of supply water and
return water:50/40 °C
Primary heat exchange
temperature of supply water and
Secondary return water: 43/9 °C; .
plate heat Unit 3
Secondary heat exchange
exchanger
temperature of supply water and
return water:24/8 °C
Circulating 0=250 m3/h, Head=58 m Unit 9 Using vanqble frequency
pumps regulation system
Make-up 0=25 m3/h, Head=20 m Unit Using varlgble frequency
pumps regulation system
Tanks Effective volume: 100 m3 Unit 1
Water-
softening Treatment capacity: 75 t/h Set 1
facilities
Water source
Model: .
geothermal WJS-H52F /XF-F Unit 10
heat pumps
Air source Model:
geothermal WJK-G10B-7.2D Unit 8 Supplemental heat source
heat pumps
5#FJC
Eq;g)r:‘n:nt Models and Specifications Unit | Quantity Remarks
Deep-well 0=70 m?/h, Head=235 m Unit 6 Using varla_ble frequency
pump regulation system
Hydro- Treatment capacity: 80 t/h Unit 2
cyclones
Primary heat exchange
. temperature of supply water and
Primary plate return water: 75/43 °C; .
heat Unit 2
Secondary heat exchange
exchanger
temperature of supply water and
return water:50/40 °C
Primary heat exchange
temperature of supply water and
Secondary return water: 43/9 °C; .
plate heat Unit 2
Secondary heat exchange
exchanger
temperature of supply water and
return water:24/8 °C
Circulating 0=235 m?/h, Head=55 m Unit 8 Using variable frequency
pumps regulation system
Make-up 0=25 m3/h, Head=20 m Unit Using varla_ble frequency
pumps regulation system
Tanks Effective volume: 100 m3 Unit 1
Water-
softening Treatment capacity: 75 t/h Set 1

facilities
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Water source Model:
geothermal WJS-H52F/XF-F Unit 10
heat pumps
Air source Model:
geothermal WJK-G10B-7.2D Unit 6 Supplemental heat source
heat pumps
6#FJC
Eq;g)r;n:nt Models and Specifications Unit | Quantity Remarks
Deep-well 0=70 m3/h, Head=235 m Unit 6 Using varla_ble frequency
pump regulation system
Hydro- Treatment capacity: 80 t/h Unit 1
cyclones
Primary heat exchange
. temperature of supply water and
Primary plate return water: 75/43 °C; .
heat Unit 1
Secondary heat exchange
exchanger
temperature of supply water and
return water:50/40 °C
Primary heat exchange
temperature of supply water and
Secondary return water: 43/9 °C; .
plate heat Unit 1
Secondary heat exchange
exchanger
temperature of supply water and
return water:24/8 °C
Circulating 0=235 m?/h, Head=55 m Unit 8 Using varlgble frequency
pumps regulation system
Make-up 0=25 m?/h, Head=20 m Unit Using varlqble frequency
pumps regulation system
Tanks Effective volume: 100 m3 Unit 1
Water-
softening Treatment capacity: 75 t/h Set 1
facilities
Water source
Model: .
geothermal WJS-H52F/XF-F Unit 6
heat pumps
Air source Model:
geothermal WJK-G10B-7.2D Unit 4 Supplemental heat source
heat pumps
1#DHC
qul\Jlg)rrnn:nt Models and Specifications Unit | Quantity Remarks
Deep-well 0=70 m3/h, Head=235 m Unit 6 Using varlqble frequency
pump regulation system
Hydro- Treatment capacity: 80 t/h Unit 1
cyclones
Primary plate Primary heat exchange
yp temperature of supply water and .
heat . o . Unit 3
exchanger return water: 75/43 °C;
g Secondary heat exchange
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temperature of supply water and
return water:50/40 °C
Primary heat exchange
temperature of supply water and
Secondary return water: 43/9 °C; .
plate heat Unit 3
Secondary heat exchange
exchanger
temperature of supply water and
return water:24/8 °C
Circulating 0=250 m3/h, Head=58 m Unit 8 Using variable frequency
pumps regulation system
Make-up 0=25 m3/h, Head=20 m Unit 5 Using varlqble frequency
pumps regulation system
Tanks Effective volume: 100 m3 Unit 1
Water-
softening Treatment capacity: 75 t/h Set 1
facilities
Water source
Model: .
geothermal WJS-H52F/XF-F Unit 8
heat pumps
Air source Model:
geothermal WJK-G10B-7.2D Unit 6 Supplemental heat source
heat pumps
2#DHC
Eq;gag:nt Models and Specifications Unit | Quantity Remarks
Deep-well 0=70 m3/h, Head=235 m Unit 6 Using varlqble frequency
pump regulation system
Hydro- Treatment capacity: 80 t/h Unit 1
cyclones
Primary heat exchange
. temperature of supply water and
Primary plate return water: 75/43 °C; .
heat Unit 1
Secondary heat exchange
exchanger
temperature of supply water and
return water:50/40 °C
Primary heat exchange
temperature of supply water and
Secondary return water: 43/9 °C; .
plate heat Unit 1
Secondary heat exchange
exchanger
temperature of supply water and
return water:24/8 °C
Circulating 0=235 m3/h, Head=55 m Unit 8 Using varlqble frequency
pumps regulation system
Make-up 0=25 m?/h, Head=20 m Unit 5 Using varlqble frequency
pumps regulation system
Tanks Effective volume: 100 m3 Unit 1
Water-
softening Treatment capacity: 75 t/h Set 1
facilities
Water source
Model: .
geothermal WJS-H52F/XF-F Unit 8
heat pumps
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Air source

Model: .
geothermal WJK-G10B-7.2D Unit 5 Supplemental heat source
heat pumps
3#DHC
Eq;g)r:]n:nt Models and Specifications Unit | Quantity Remarks
Deep-well 0=70 m3/h, Head=235 m Unit 6 Using varla_ble frequency
pump regulation system
Hydro- Treatment capacity: 80 t/h Unit 1
cyclones
Primary heat exchange
. temperature of supply water and
Primary plate return water: 75/43 °C; .
heat Unit 2
Secondary heat exchange
exchanger
temperature of supply water and
return water:50/40 °C
Primary heat exchange
temperature of supply water and
Secondary return water: 43/9 °C; .
plate heat Unit 2
Secondary heat exchange
exchanger
temperature of supply water and
return water:24/8 °C
Circulating 0=250 m?/h, Head=58 m Unit 6 Using varlgble frequency
pumps regulation system
Make-up 0=25 m?/h, Head=20 m Unit 5 Using varlqble frequency
pumps regulation system
Tanks Effective volume: 100 m3 Unit 1
Water-
softening Treatment capacity: 75 t/h Set 1
facilities
Water source
Model: .
geothermal WJS-H52F/XF-F Unit 5
heat pumps
Air source Model:
geothermal WJK-G10B-7.2D Unit 3 Supplemental heat source
heat pumps
4#DHC
qul\Jlg)rrnn:nt Models and Specifications Unit | Quantity Remarks
Deep-well 0=70 m3/h, Head=235 m Unit 6 Using varlqble frequency
pump regulation system
Hydro- Treatment capacity: 80 t/h Unit 1
cyclones
Primary heat exchange
. temperature of supply water and
Primary plate return water: 75/43 °C; .
heat Unit 1
Secondary heat exchange
exchanger
temperature of supply water and
return water:50/40 °C
Primary heat exchange
Secondary
temperature of supply water and .
plate heat ] o . Unit 1
return water: 43/9 °C;
exchanger

Secondary heat exchange
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temperature of supply water and
return water:24/8 °C

Circulating 0=235m3/h, 4Head=55 m Unit 7 Using vanqble frequency
pumps regulation system
Make-up 0=25 m3/h, Head=20 m Unit Using vana_ble frequency
pumps regulation system
Tanks Effective volume: 100 m3 Unit 1
Water-
softening Treatment capacity: 75 t/h Set 1
facilities
Water source
Model: .
geothermal WJS-H52F/XF-F Unit 5
heat pumps
Air source Model:
geothermal WJK-G10B-7.2D Unit 3 Supplemental heat source
heat pumps
5#DHC
Eq;g)rrnn:nt Models and Specifications Unit | Quantity Remarks
Deep-well 0=70 m?/h, Head=235 m Unit 6 Using vanaple frequency
pump regulation system
Hydro- Treatment capacity: 80 t/h Unit 1
cyclones
Primary heat exchange
. temperature of supply water and
Primary plate return water: 75/43 °C; .
heat Unit 3
Secondary heat exchange
exchanger
temperature of supply water and
return water:50/40 °C
Primary heat exchange
temperature of supply water and
Secondary return water: 43/9 °C; .
plate heat Unit 3
Secondary heat exchange
exchanger
temperature of supply water and
return water:24/8 °C
Circulating 0=250 m3/h, Head=55 m Unit 8 Using varla_ble frequency
pumps regulation system
Make-up 0=25 m3/h, Head=20 m Unit Using varla_ble frequency
pumps regulation system
Tanks Effective volume: 100 m3 Unit 1
Water-
softening Treatment capacity: 75 t/h Set 1
facilities
Water source
Model: .
geothermal WJS-H52F/XF-F Unit 10
heat pumps
Air source Model:
geothermal WJK-G10B-7.2D Unit 8 Supplemental heat source
heat pumps
6#DHC
Equipment Models and Specifications Unit | Quantity Remarks

Name
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Deep-well

Using variable frequency

= 3 = i
oump Q=70 m3/h, Head=235 m Unit 6 regulation system
Hydro- Treatment capacity: 80 t/h Unit 1
cyclones
Primary heat exchange
. temperature of supply water and
Primary plate return water: 75/43 °C; .
heat Unit 1
exchanger Secondary heat exchange
temperature of supply water and
return water:50/40 °C
Primary heat exchange
temperature of supply water and
Secondary return water: 43/9 °C; .
plate heat Unit 1
exchanser Secondary heat exchange
& temperature of supply water and
return water:24/8 °C
Circulating _ 3 _ . Using variable frequency
oUMmpS Q=250 m3/h, Head=53 m Unit 6 regulation system
Make-up 0=25 m?/h, Head=20 m Unit 5 Using variable frequency
pumps ' regulation system
Tanks Effective volume: 100 m3 Unit 1
Water-
softening Treatment capacity: 75 t/h Set 1
facilities
Water source
Model: .
geothermal WJS-H52F /XF-F Unit 4
heat pumps
Air source Model:
geothermal WJK-GlOB-.7 2D Unit 2 Supplemental heat source
heat pumps )
1#ZHC
Eq;g)r:]n:nt Models and Specifications Unit | Quantity Remarks
Deep-well 0=70 m3/h, Head=235 m Unit 6 Using variable frequency
pump ’ regulation system
Hydro- Treatment capacity: 80 t/h Unit 1
cyclones
Primary heat exchange
. temperature of supply water and
Primary plate return water: 75/43 °C; .
heat Unit 2
exchanger Secondary heat exchange
& temperature of supply water and
return water:50/40 °C
Primary heat exchange
temperature of supply water and
Secondary return water: 43/9 °C; .
plate heat Unit 2
exchanger Secondary heat exchange
g temperature of supply water and
return water:24/8 °C
Circulating _ 3 _ . Using variable frequency
DUMpS 0=250 m3/h, Head=58 m Unit 6 regulation system
Make-up 0=25 m3/h, Head=20 m Unit 5 Using variable frequency

pumps

regulation system
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Tanks Effective volume: 100 m3 Unit 1
Water-
softening Treatment capacity: 75 t/h Set 1
facilities
Water source
Model: .
geothermal WJS-H52F/XF-F Unit 6
heat pumps
Air source Model:
geothermal WJK-G10B-7.2D Unit 4 Supplemental heat source
heat pumps
2#ZHC
Eq;g)nr?:nt Models and Specifications Unit | Quantity Remarks
Deep-well 0=70 m3/h, Head=235 m Unit 6 Using vanqble frequency
pump regulation system
Hydro- Treatment capacity: 80 t/h Unit 1
cyclones
Primary heat exchange
. temperature of supply water and
Primary plate return water: 75/43 °C; .
heat Unit 3
Secondary heat exchange
exchanger
temperature of supply water and
return water:50/40 °C
Primary heat exchange
temperature of supply water and
Secondary return water: 43/9 °C; .
plate heat Unit 3
Secondary heat exchange
exchanger
temperature of supply water and
return water:24/8 °C
Circulating 0=250 m3/h, Head=53 m Unit 8 Using varla_ble frequency
pumps regulation system
Make-up 0=25 m3/h, Head=20 m Unit 5 Using vanaple frequency
pumps regulation system
Tanks Effective volume: 100 m3 Unit 1
Water-
softening Treatment capacity: 75 t/h Set 1
facilities
Water source
Model: .
geothermal WJS-H52F /XF-F Unit 8
heat pumps
Air source Model:
geothermal WJIK-G10B-7.2D Unit 6 Supplemental heat source
heat pumps
1#XCC
Eq;g)r:‘n:nt Models and Specifications Unit | Quantity Remarks
Deep-well 0=70 m?/h, Head=235 m Unit 6 Using variable frequency
pump regulation system
Hydro- Treatment capacity: 80 t/h Unit 1
cyclones
Primary plate Primary heat exchange
heat temperature of supply water and Unit 3

exchanger

return water: 75/43 °C;
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Secondary heat exchange
temperature of supply water and
return water:50/40 °C
Primary heat exchange
temperature of supply water and
Secondary return water: 43/9 °C; .
plate heat Unit 3
Secondary heat exchange
exchanger
temperature of supply water and
return water:24/8 °C
Circulating 0=250 m3/h, Head=55 m Unit 8 Using vana_ble frequency
pumps regulation system
Make-up 0=25 m3/h, Head=20 m Unit 5 Using varla_ble frequency
pumps regulation system
Tanks Effective volume: 100 m3 Unit 1
Water-
softening Treatment capacity: 75 t/h Set 1
facilities
Water source
Model: .
geothermal WJS-H52F /XF-F Unit 10
heat pumps
Air source Model:
geothermal WJK-G10B-7.2D Unit 8 Supplemental heat source
heat pumps
2#XCC
Eq;gag:nt Models and Specifications Unit | Quantity Remarks
Deep-well 0=70 m3/h, Head=235 m Unit 6 Using vanaple frequency
pump regulation system
Hydro- Treatment capacity: 80 t/h Unit 1
cyclones
Primary heat exchange
. temperature of supply water and
Primary plate return water: 75/43 °C; .
heat Unit 1
Secondary heat exchange
exchanger
temperature of supply water and
return water:50/40 °C
Primary heat exchange
temperature of supply water and
Secondary return water: 43/9 °C; .
plate heat Unit 1
Secondary heat exchange
exchanger
temperature of supply water and
return water:24/8 °C
Circulating 0=235 m?/h, Head=53 m Unit 8 Using varla_ble frequency
pumps regulation system
Make-up 0=25 m3/h, Head=20 m Unit 5 Using varlqble frequency
pumps regulation system
Tanks Effective volume: 100 m3 Unit 1
Water-
softening Treatment capacity: 75 t/h Set 1
facilities
Water source
Model: .
geothermal WJS-H52F /XF-F Unit 4
heat pumps
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Air source

Model: .
geothermal WJK-G10B-7.2D Unit 2 Supplemental heat source
heat pumps
1#HDC
Eq;g)r:]n:nt Models and Specifications Unit | Quantity Remarks
Deep-well 0=70 m3/h, Head=235 m Unit 6 Using varla_ble frequency
pump regulation system
Hydro- Treatment capacity: 80 t/h Unit 1
cyclones
Primary heat exchange
. temperature of supply water and
Primary plate return water: 75/43 °C; .
heat Unit 2
Secondary heat exchange
exchanger
temperature of supply water and
return water:50/40 °C
Primary heat exchange
temperature of supply water and
Secondary return water: 43/9 °C; .
plate heat Unit 2
Secondary heat exchange
exchanger
temperature of supply water and
return water:24/8 °C
Circulating 0=235 m3/h. Head=55 m Unit 7 Using varlgble frequency
pumps regulation system
Make-up 0=25 m3/h, Head=20 m Unit 5 Using varlqble frequency
pumps regulation system
Tanks Effective volume: 100 m3 Unit 1
Water-
softening Treatment capacity: 75 t/h Set 1
facilities
Water source
Model: .
geothermal WJS-H52F/XF-F Unit 8
heat pumps
Air source Model:
geothermal WJK-G10B-7.2D Unit 6 Supplemental heat source
heat pumps
2#HDC
qul\Jlg)rrnn:nt Models and Specifications Unit | Quantity Remarks
Deep-well 0=70 m3/h, Head=235 m Unit 6 Using varlqble frequency
pump regulation system
Hydro- Treatment capacity: 80 t/h Unit 1
cyclones
Primary heat exchange
. temperature of supply water and
Primary plate return water: 75/43 °C; .
heat Unit 2
Secondary heat exchange
exchanger

temperature of supply water and
return water:50/40 °C
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Primary heat exchange
temperature of supply water and
Secondary return water: 43/9 °C; .
plate heat Unit 2
Secondary heat exchange
exchanger
temperature of supply water and
return water:24/8 °C
Circulating 0=200 m?/h, Head=53 m Unit ] Using varla_ble frequency
pumps regulation system
Make-up 0=25 m3/h, Head=20 m Unit 5 Using varla_ble frequency
pumps regulation system
Tanks Effective volume: 100 m3 Unit 1
Water-
softening Treatment capacity: 75 t/h Set 1
facilities
Water source
Model: .
geothermal WJS-H52F/XF-F Unit 8
heat pumps
Air source Model:
geothermal WJK-G10B-7.2D Unit 5 Supplemental heat source
heat pumps
3#HDC
Eq;gag:nt Models and Specifications Unit | Quantity Remarks
Deep-well 0=70 m3/h, Head=235 m Unit 6 Using vanaple frequency
pump regulation system
Hydro- Treatment capacity: 80 t/h Unit 1
cyclones
Primary heat exchange
. temperature of supply water and
Primary plate return water: 75/43 °C; .
heat Unit 3
Secondary heat exchange
exchanger
temperature of supply water and
return water:50/40 °C
Primary heat exchange
temperature of supply water and
Secondary return water: 43/9 °C; .
plate heat Unit 3
Secondary heat exchange
exchanger
temperature of supply water and
return water:24/8 °C
Circulating 0=250 m3/h, Head=58 m Unit 7 Using vanaple frequency
pumps regulation system
Make-up 0=25 m?/h, Head=20 m Unit 5 Using varlqble frequency
pumps regulation system
Tanks Effective volume: 100 m3 Unit 1
Water-
softening Treatment capacity: 75 t/h Set 1
facilities
Water source
Model: .
geothermal WJS-H52F/XF-F Unit 8
heat pumps
Air source Model:
geothermal WJK-G10B-7.2D Unit 6 Supplemental heat source
heat pumps
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4#HDC
Eq;g)nr?:nt Models and Specifications Unit | Quantity Remarks
Deep-well 0=70 m3/h, Head=235 m Unit 6 Using varla_ble frequency
pump regulation system
Hydro- Treatment capacity: 80 t/h Unit 1
cyclones
Primary heat exchange
. temperature of supply water and
Primary plate return water: 75/43 °C; .
heat Unit 3
exchanger Secondary heat exchange
temperature of supply water and
return water:50/40 °C
Primary heat exchange
temperature of supply water and
Secondary return water: 43/9 °C; .
plate heat Unit 3
exchanser Secondary heat exchange
& temperature of supply water and
return water:24/8 °C
Circulating 0=250 m3/h, Head=58 m Unit 9 Using varlqble frequency
pumps regulation system
Make-up 0=25 m?/h, Head=20 m Unit 5 Using vanaple frequency
pumps regulation system
Tanks Effective volume: 100 m3 Unit 1
Water-
softening Treatment capacity: 75 t/h Set 1
facilities
Water source
Model: .
geothermal WJS-H52F/XF-F Unit 10
heat pumps
Air source Model:
geothermal WJK-GlOB-.7 2D Unit 8 Supplemental heat source
heat pumps )
1#JYC
Eq;g)r:]n:nt Models and Specifications Unit | Quantity Remarks
Deep-well 0=70 m3/h, Head=235 m Unit 6 Using varlqble frequency
pump regulation system
Hydro- Treatment capacity: 80 t/h Unit 1
cyclones
Primary heat exchange
. temperature of supply water and
Primary plate return water: 75/43 °C; .
heat Unit 3
exchanser Secondary heat exchange
& temperature of supply water and
return water:50/40 °C
Secondar Primary heat exchange
y temperature of supply water and .
plate heat ) o . Unit 3
exchanger return water: 43/9 °C;
g Secondary heat exchange
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temperature of supply water and
return water:24/8 °C
Circulating 0=250 m3/h, Head=58 m Unit 3 Using varla_ble frequency
pumps regulation system
Make-up 0=25 m3/h, Head=20 m Unit 5 Using varla_ble frequency
pumps regulation system
Tanks Effective volume: 100 m3 Unit 1
Water-
softening Treatment capacity: 75 t/h Set 1
facilities
Water source
Model: .
geothermal WJS-H52F/XF-F Unit 8
heat pumps
Air source Model:
geothermal WJK-G10B-7.2D Unit 6 Supplemental heat source
heat pumps
2#JYC
Eq;g)rrnn:nt Models and Specifications Unit | Quantity Remarks
Deep-well 0=70 m3/h, Head=235 m Unit 6 Using varlqble frequency
pump regulation system
Hydro- Treatment capacity: 80 t/h Unit 1
cyclones
Primary heat exchange
. temperature of supply water and
Primary plate return water: 75/43 °C; .
heat Unit 1
Secondary heat exchange
exchanger
temperature of supply water and
return water:50/40 °C
Primary heat exchange
temperature of supply water and
Secondary return water: 43/9 °C; .
plate heat Unit 1
Secondary heat exchange
exchanger
temperature of supply water and
return water:24/8 °C
Circulating 0=235 m3/h, Head=55 m Unit 8 Using varlqble frequency
pumps regulation system
Make-up 0=25 m?/h, Head=20 m Unit 5 Using varla_ble frequency
pumps regulation system
Tanks Effective volume: 100 m3 Unit 1
Water-
softening Treatment capacity: 75 t/h Set 1
facilities
Water source
Model: .
geothermal WJS-H52F/XF-F Unit 8
heat pumps
Air source Model:
geothermal WJK-G10B-7.2D Unit 5 Supplemental heat source
heat pumps
3#JYC
Eq;g)r:]n:nt Models and Specifications Unit | Quantity Remarks
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Deep-well

Using variable frequency

= 3 = i
oump Q=70 m3/h, Head=235 m Unit 6 regulation system
Hydro- Treatment capacity: 80 t/h Unit 1
cyclones
Primary heat exchange
. temperature of supply water and
P”mﬁ;};{)late return water: 75/43 °C; Unit 5
exchanger Secondary heat exchange
g temperature of supply water and
return water:50/40 °C
Primary heat exchange
temperature of supply water and
Secondary return water: 43/9 °C; .
plate heat Unit 2
exchanser Secondary heat exchange
& temperature of supply water and
return water:24/8 °C
C';Cu“,:f;'sng Q=250 m3/h, Head=58 m Unit 6 Us'r;ggngf}gf;;:fe“nf”"y
Make-up 0=25 m?/h, Head=20 m Unit 5 Using varla_ble frequency
pumps regulation system
Tanks Effective volume: 100 m3 Unit 1
Water-
softening Treatment capacity: 75 t/h Set 1
facilities
Water source
Model: .
geothermal WJS-H52F /XF-F Unit 5
heat pumps
Air source .
geothermal WJK-'\C/-lqc:)LgeBl-.7 2D Unit 3 Supplemental heat source
heat pumps )
4#)YC
Eq;g)r:]n:nt Models and Specifications Unit | Quantity Remarks
Deep-well 0=70 m3/h, Head=235 m Unit 6 Using varlqble frequency
pump regulation system
Hydro- Treatment capacity: 80 t/h Unit 1
cyclones
Primary heat exchange
. temperature of supply water and
Prlmﬁgflate return water: 75/43 °C; Unit 1
exchanger Secondary heat exchange
& temperature of supply water and
return water:50/40 °C
Primary heat exchange
temperature of supply water and
Slea(i[%nﬁj;}[/ return water: 43/9 °C; Unit 1
gxchan or Secondary heat exchange
g temperature of supply water and
return water:24/8 °C
Crouatine | g-p35mon Heao=ssm | unit | 7 | USIngYarable frequency
Make-up 0=25 m3/h, Head=20 m Unit 5 Using variable frequency

pumps

regulation system




v VCS

Tanks Effective volume: 100 m3 Unit 1
Water-
softening Treatment capacity: 75 t/h Set 1
facilities
Water source
Model: .
geothermal WJS-H52F/XF-F Unit 5
heat pumps
Air source Model:
geothermal WJK-G10B-7.2D Unit 3 Supplemental heat source
heat pumps
1#LTC
Eq;g)nr?:nt Models and Specifications Unit | Quantity Remarks
Deep-well 0=70 m3/h, Head=235 m Unit 6 Using vanaple frequency
pump regulation system
Hydro- Treatment capacity: 80 t/h Unit 1
cyclones
Primary heat exchange
. temperature of supply water and
Primary plate return water: 75/43 °C; .
heat Unit 1
Secondary heat exchange
exchanger
temperature of supply water and
return water:50/40 °C
Primary heat exchange
temperature of supply water and
Secondary return water: 43/9 °C; .
plate heat Unit 1
Secondary heat exchange
exchanger
temperature of supply water and
return water:24/8 °C
Circulating 0=200 m3/h, Head=53 m Unit 9 Using varla_ble frequency
pumps regulation system
Make-up 0=25 m3/h, Head=20 m Unit 5 Using varla_ble frequency
pumps regulation system
Tanks Effective volume: 100 m3 Unit 1
Water-
softening Treatment capacity: 75 t/h Set 1
facilities
Water source
Model: .
geothermal WJS-H52F /XF-F Unit 6
heat pumps
Air source Model:
geothermal WJIK-G10B-7.2D Unit 4 Supplemental heat source
heat pumps
2#LTC
Eq;g)r:‘n:nt Models and Specifications Unit | Quantity Remarks
Deep-well 0=70 m?/h, Head=235 m Unit 6 Using variable frequency
pump regulation system
Hydro- Treatment capacity: 80 t/h Unit 1

cyclones
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Primary plate

Primary heat exchange
temperature of supply water and
return water: 75/43 °C;

heat Secondary heat exchange Unit 2
exchanger
temperature of supply water and
return water:50/40 °C
Primary heat exchange
temperature of supply water and
Secondary return water: 43/9 °C; .
plate heat Unit 2
Secondary heat exchange
exchanger
temperature of supply water and
return water:24/8 °C
Circulating 0=200 m3/h, Head=53 m Unit 8 Using vanqble frequency
pumps regulation system
Make-up 0=25 m3/h, Head=20 m Unit Using varlgble frequency
pumps regulation system
Tanks Effective volume: 100 m3 Unit 1
Water-
softening Treatment capacity: 75 t/h Set 1
facilities
Water source
Model: .
geothermal WJS-H52F /XF-F Unit 8
heat pumps
Air source Model:
geothermal WJK-G10B-7.2D Unit 5 Supplemental heat source
heat pumps
1#YZC
Eq;g)r:‘n:nt Models and Specifications Unit | Quantity Remarks
Deep-well 0=70 m?/h, Head=235 m Unit 6 Using varla_ble frequency
pump regulation system
Hydro- o .
Treatment capacity: 80 t/h Unit 1
cyclones
Primary heat exchange
. temperature of supply water and
Primary plate return water: 75/43 °C; .
heat Unit 2
Secondary heat exchange
exchanger
temperature of supply water and
return water:50/40 °C
Primary heat exchange
temperature of supply water and
Secondary return water: 43/9 °C; .
plate heat Unit 2
Secondary heat exchange
exchanger
temperature of supply water and
return water:24/8 °C
Circulating 0=250 m?/h, Head=58 m Unit 6 Using variable frequency
pumps regulation system
Make-up 0=25 m3/h, Head=20 m Unit Using varla_ble frequency
pumps regulation system
Tanks Effective volume: 100 m3 Unit 1
Water-
softening Treatment capacity: 75 t/h Set 1

facilities
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Water source Model:
geothermal WJS-H52F/XF-F Unit 6
heat pumps
Air source Model:
geothermal WJK-GlOB—.7 2D Unit 4 Supplemental heat source
heat pumps )
2#YZC
Eq;g)r;n:nt Models and Specifications Unit | Quantity Remarks
Deep-well 0=70 m3/h, Head=235 m Unit 6 Using varla_ble frequency
pump regulation system
Hydro- Treatment capacity: 80 t/h Unit 1
cyclones
Primary heat exchange
. temperature of supply water and
Primary plate return water: 75/43 °C; .
heat Unit 3
exchanger Secondary heat exchange
g temperature of supply water and
return water:50/40 °C
Primary heat exchange
temperature of supply water and
Secondary return water: 43/9 °C; .
plate heat Unit 3
exchanger Secondary heat exchange
& temperature of supply water and
return water:24/8 °C
Circulating 0=250 m?/h, Head=53 m Unit 8 Using varlgble frequency
pumps regulation system
Make-up 0=25 m?/h, Head=20 m Unit Using varlqble frequency
pumps regulation system
Tanks Effective volume: 100 m3 Unit 1
Water-
softening Treatment capacity: 75 t/h Set 1
facilities
Water source
Model: .
geothermal WJS-H52F/XF-F Unit 8
heat pumps
Air source Model:
geothermal WJK-GlOB-I7 2D Unit 6 Supplemental heat source
heat pumps )
1#FYC
qul\Jlg)rrnn:nt Models and Specifications Unit | Quantity Remarks
Deep-well 0=70 m3/h, Head=235 m Unit 6 Using varlqble frequency
pump regulation system
Hydro- Treatment capacity: 80 t/h Unit 1
cyclones
Primary heat exchange
. temperature of supply water and
Primary plate return water: 75/43 °C; .
heat Unit 2
exchanger Secondary heat exchange
temperature of supply water and
return water:50/40 °C
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Primary heat exchange
temperature of supply water and
Secondary return water: 43/9 °C; .
plate heat Unit 2
Secondary heat exchange
exchanger
temperature of supply water and
return water:24/8 °C
Circulating 0=200 m?/h, Head=53 m Unit ] Using varla_ble frequency
pumps regulation system
Make-up 0=25 m3/h, Head=20 m Unit 5 Using varla_ble frequency
pumps regulation system
Tanks Effective volume: 100 m3 Unit 1
Water-
softening Treatment capacity: 75 t/h Set 1
facilities
Water source
Model: .
geothermal WJS-H52F/XF-F Unit 8
heat pumps
Air source Model:
geothermal WJK-G10B-7.2D Unit 5 Supplemental heat source
heat pumps
2#FYC
Eq;gag:nt Models and Specifications Unit | Quantity Remarks
Deep-well 0=70 m3/h, Head=235 m Unit 6 Using vanaple frequency
pump regulation system
Hydro- Treatment capacity: 80 t/h Unit 1
cyclones
Primary heat exchange
. temperature of supply water and
Primary plate return water: 75/43 °C; .
heat Unit 3
Secondary heat exchange
exchanger
temperature of supply water and
return water:50/40 °C
Primary heat exchange
temperature of supply water and
Secondary return water: 43/9 °C; .
plate heat Unit 3
Secondary heat exchange
exchanger
temperature of supply water and
return water:24/8 °C
Circulating 0=250 m3/h, Head=58 m Unit 7 Using vanaple frequency
pumps regulation system
Make-up 0=25 m?/h, Head=20 m Unit 5 Using varlqble frequency
pumps regulation system
Tanks Effective volume: 100 m3 Unit 1
Water-
softening Treatment capacity: 75 t/h Set 1
facilities
Water source
Model: .
geothermal WJS-H52F/XF-F Unit 8
heat pumps
Air source Model:
geothermal WJK-G10B-7.2D Unit 6 Supplemental heat source
heat pumps
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3#FYC
Eq;g)nr?:nt Models and Specifications Unit | Quantity Remarks
Deep-well 0=70 m3/h, Head=235 m Unit 6 Using varla_ble frequency
pump regulation system
Hydro- Treatment capacity: 80 t/h Unit 1
cyclones
Primary heat exchange
. temperature of supply water and
Primary plate return water: 75/43 °C; .
heat Unit 3
exchanger Secondary heat exchange
temperature of supply water and
return water:50/40 °C
Primary heat exchange
temperature of supply water and
Secondary return water: 43/9 °C; .
plate heat Unit 3
exchanser Secondary heat exchange
& temperature of supply water and
return water:24/8 °C
Circulating 0=250 m3/h, Head=58 m Unit 9 Using varlqble frequency
pumps regulation system
Make-up 0=25 m?/h, Head=20 m Unit 5 Using vanaple frequency
pumps regulation system
Tanks Effective volume: 100 m3 Unit 1
Water-
softening Treatment capacity: 75 t/h Set 1
facilities
Water source
Model: .
geothermal WJS-H52F/XF-F Unit 10
heat pumps
Air source Model:
geothermal WJK-GlOB-.7 2D Unit 8 Supplemental heat source
heat pumps )
4#FYC
Eq;g)r:]n:nt Models and Specifications Unit | Quantity Remarks
Deep-well 0=70 m3/h, Head=235 m Unit 6 Using varlqble frequency
pump regulation system
Hydro- Treatment capacity: 80 t/h Unit 1
cyclones
Primary heat exchange
. temperature of supply water and
Primary plate return water: 75/43 °C; .
heat Unit 3
exchanser Secondary heat exchange
& temperature of supply water and
return water:50/40 °C
Secondar Primary heat exchange
y temperature of supply water and .
plate heat ) o . Unit 3
exchanger return water: 43/9 °C;
g Secondary heat exchange
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temperature of supply water and
return water:24/8 °C
Circulating 0=250 m3/h, Head=58 m Unit 3 Using varla_ble frequency
pumps regulation system
Make-up 0=25 m3/h, Head=20 m Unit 5 Using varla_ble frequency
pumps regulation system
Tanks Effective volume: 100 m3 Unit 1
Water-
softening Treatment capacity: 75 t/h Set 1
facilities
Water source
Model: .
geothermal WJS-H52F/XF-F Unit 8
heat pumps
Air source Model:
geothermal WJK-G10B-7.2D Unit 6 Supplemental heat source
heat pumps
Table 3-2 Main Parameters of the 44 Heat Substations
Geothermal wells )
NumD Heating
umber
No. Sub-area Heat. Number of of Re. Heat load area
substation | production | . . (MW) (thousand
injectio 2
wells m?2)
n wells
1 Lv bo community 12 12 6 104.650 2,093.00
2 Fajina community 6 6 3 45.90 918.00
3 Dehong community 6 6 3 60.90 1,218.00
4 Zhongheng community 2 2 1 23.75 475.00
5 Zhongyang community 2 2 1 19.30 386.00
6 Hengda community 4 4 2 32.75 655.00
7 Jianye community 4 4 2 39.40 788.00
8 Langting community 2 2 1 23.68 473.60
9 Yuezhuang community 2 2 1 21.81 436.10
10 Fangyuan community 4 4 2 27.35 546.90
Residential
Total 44 44 22 399.48 buildings
7,989.60
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3.2

3.2.1

3.2.2

3.3

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.

Deviations

Methodology Deviations

There is no methodology deviation in this monitoring period.

Project Description Deviations

Not applicable.

Grouped Projects

Not applicable.

4 DATA AND PARAMETERS

4.1

Data and Parameters Available at Validation

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

EFco2,i
tCO2/TJ

The CO2 emission factor per unit of energy of the fuel of technology
i that would have been used in the baseline heating technology.
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
AMOOQO72 (Version 03.0)12.

87.3

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

122019 Refinement to 2006 IPCC did not change this part, hence the value in 2006 is still applicable.



v VCS

Comments

Data / Parameter

Source of data
Value applied:

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

Purpose of Data

Data / Parameter

Source of data
Value applied:

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 CO:2
emission factor. Coking coal is usually used for heating in coal
boiler, which was also validated by space heating experts at the
project site for the first monitoring period.

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 AMOO72
(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 AMOQO72 (Version 03.0).

0
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The historic information is not available, a conservative value of
data or description of 0% of losses can be used as per paragraph 66 option 1 of AMOO72

RNl (Version 03.0).
and procedures applied

Purpose of Data To calculate baseline emissions

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
Value applied: oo
through a heat distribution network.

e L. . As per section 5.2 of AMOO72 Fossil Fuel Displacement by
Justification of choice of ~ .
data or description of Geothermal Resources for Space Heating (Version 03.0), the most
measurement methods plausible baseline scenario shall be determined through the use
1o Mol (e Jel=Yo N[ T o JoJI-Te M 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 3.4 of the Report for
more details.

To calculate baseline emissions
Purpose of Data

Data shall be stored in an excel sheet/database
Comments

Data / Parameter SHEEEHEL ]
Geothermal well number.
Description
Source of data Feasibility Study Report of the proposed project
. Geothermal wells number j = 1 to 66.
Value applied:

A . There are a total of 66 geothermal wells including 44 production
Justification of choice of L .
data or description of wells and 22 re-injection wells in the boundary of the proposed
measurement methods project activity as per Feasibility Study Report, which can be
Tl Mol (1oL [ (= =1o)o| [ MM identified through unique identification code.

Justification of choice of
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To calculate baseline emissions
Purpose of Data

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

Comments

Data / Parameter ISRt

Data unit

SieserEen Space heating construction type

Source of data Feasibility Study Report of the proposed project

Value applied: Residential

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

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

To calculate baseline emissions
Purpose of Data

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

Comments

Data / Parameter ISR 7

Data unit

o Sub-station number
Description

Source of data Feasibility Study Report of the proposed project

. Sub-station number k=1 to 44
Value applied:

There is a total of 44 sub-stations in the boundary of the proposed
project activity, which can be identified through unique
identification code and GPS coordinates.

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

To calculate baseline emissions
Purpose of Data

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

P
Data / Parameter es

Data unit Rl
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Description
Source of data

Value applied:

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

Purpose of Data

Data / Parameter

Source of data
Value applied:

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

Purpose of Data

Data / Parameter

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

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

Refer to ER calculation sheet for more details.

LossPJy= Z 10%xAp*Hlpmx T; x CFx1 0?
m

Where:

Am=Net heating area for construction type m
Him=Heating index for construction type m
Ti=Hours per hear heat utilization in well j

CF=Conversion factor from GWh to TJ (3.6).
To calculate baseline emissions

N/A

Heat generation ratio for baseline heating technology i

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 Zhoukou City published by Zhoukou 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 AMOQO72 (Version 03.0), wi is equal to 1.

To calculate baseline emissions

N/A

Hy
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4.2

Data unit

Description

Source of data

Value applied:

T

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.

Justification of choice of

data or description of

measurement methods
and procedures applied

Purpose of Data

Comments

To calculate baseline emissions

Yearly average data to be used

Data and Parameters Monitored

Data / Parameter

Description

Source of data

Description of
measurement
methods and
procedures applied

Atj,d,y
°C

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.

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 44
production wells and 22 re-injection wells. There are totally 44 sets of
heat exchange system. 88 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 RJO0O000158, RJO0000159,
RJO0O000160, RJO0000161, RJO0O000162, RJOO000163,
RJO0000164, RJOO000165, RJO0O000166, RJO0O000167,
RJO0000168, RJO0O000169, RJO0000170, RJO0O000171, RJOO000172,
RJO0O000173, RJOO000174, RJOO000175, RJOO000176, RJO0000177,



v VCS

RJOO000178, RJOO000179, RJOO000180, RJO0O000181,
RJO0O000182, RJOO000183, RJO0000184, RJOO000185,
RJO0000186, RJO0000187, RJOO000188, RJO0000189,
RJOO000190, RJOO000191, RJOO000192, RJOO000193,
RJO0000194, RJOO000195, RJO0000196, RJO0000197,
RJOO0O00198, RJOO000199, RJO0O000200, RJO0000201,
RJO0000246, RJO0O000247, RJO0000248, RJO0O000249,
RJOO000250, RJO0O000251, RJO0O000252, RJOO000253,
RJO0000254, RJO0000255, RJO0000256, RJO0000257,
RJOO0O00258, RJOO000259, RJOO000260, RJO0O000261,
RJO0O000262, RJO0000263, RJO0000264, RJO0000265,
RJOO0O00266, RJO0O000267, RJOO000268, RJOO000269,
RJO0O000270, RJOO000271, RJOO000272, RJIO0O000273, RJO0O000274,
RJOO000275, RJOO000276, RJOO000277, RJOO000278,
RJO0000279, RJO0000280, RJO0O000281, RJO0O000282,
RJOO000283, RJO0000284, RJO0O000285, RJOO000286,

Frequency of

monitoring/recording

Value applied:

Monitoring
equipment

07.V4 0103 o] (oToT=Yo [V] (=1
applied

RJO0O000287, RJ00000288 and RJOO000289 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 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

There were no missing data or damaged data during the 2nd monitoring
period. The average temperature change of the 44 heat exchange
system of the 2022-2023 heating season (11.63°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 44 heat exchange system of
the Zhoukou geothermal heating system is about 12°C.

Ultrasonic calorimeters

Ultrasonic calorimeters have been checked regularly for potentially
performance-reducing anomalies by the VCS monitoring team. The
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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 88 ultrasonic calorimeters
were calibrated before the operation period of the geothermal heating
system. Calibration of the 88 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.

NO.

Serial No.

Purpose

Calibration
Date

Term of
Validity

RJOO000158

To monitor
supply
water
temperature
of 1# heat
exchange
system

06-October-
2020

05-October-
2025

RJO0000159

To monitor
supply
water
temperature
of 2# heat
exchange
system

06-October-
2020

05-October-
2025

RJOO000160

To monitor
supply
water
temperature
of 3# heat
exchange
system

06-October-
2020

05-October-
2025

RJOO000161

To monitor
supply
water
temperature
of 4# heat
exchange
system

06-October-
2020

05-October-
2025

RJO0000162

To monitor
supply
water
temperature
of 5# heat
exchange
system

06-October-
2020

05-October-
2025

RJO0000163

To monitor
supply
water
temperature
of 6# heat

06-October-
2020

05-October-
2025
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exchange
system

RJOO000164

To monitor
supply
water
temperature
of 7# heat
exchange
system

06-October-
2020

05-October-
2025

RJOO000165

To monitor
supply
water
temperature
of 8# heat
exchange
system

06-October-
2020

05-October-
2025

RJO0000166

To monitor
supply
water
temperature
of 9# heat
exchange
system

06-October-
2020

05-October-
2025

10

RJO0000167

To monitor
supply
water
temperature
of 10# heat
exchange
system

06-October-
2020

05-October-
2025

11

RJOO000168

To monitor
supply
water
temperature
of 11# heat
exchange
system

06-October-
2020

05-October-
2025

12

RJO0000169

To monitor
supply
water
temperature
of 12# heat
exchange
system

06-October-
2020

05-October-
2025

13

RJO0O000170

To monitor
supply
water
temperature
of 13# heat
exchange
system

06-October-
2020

05-October-
2025

14

RJOO000171

To monitor
supply

06-October-
2020

05-October-
2025
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water
temperature
of 14# heat
exchange
system

15

RJOO000172

To monitor
supply
water
temperature
of 15# heat
exchange
system

06-October-
2020

05-October-
2025

16

RJOO000173

To monitor
supply
water
temperature
of 16# heat
exchange
system

06-October-
2020

05-October-
2025

17

RJOO000174

To monitor
supply
water
temperature
of 17# heat
exchange
system

06-October-
2020

05-October-
2025

18

RJO0O000175

To monitor
supply
water
temperature
of 18# heat
exchange
system

06-October-
2020

05-October-
2025

19

RJOO000176

To monitor
supply
water
temperature
of 19# heat
exchange
system

06-October-
2020

05-October-
2025

20

RJOO0O00177

To monitor
supply
water
temperature
of 20# heat
exchange
system

06-October-
2020

05-October-
2025

21

RJOO000178

To monitor
supply
water
temperature
of 21# heat

06-October-
2020

05-October-
2025
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exchange
system

22

RJOO000179

To monitor
supply
water
temperature
of 22# heat
exchange
system

06-October-
2020

05-October-
2025

23

RJOO000180

To monitor
supply
water
temperature
of 23# heat
exchange
system

07-October-
2020

06-October-
2025

24

RJO0000181

To monitor
supply
water
temperature
of 24# heat
exchange
system

07-October-
2020

06-October-
2025

25

RJO0000182

To monitor
supply
water
temperature
of 25# heat
exchange
system

07-October-
2020

06-October-
2025

26

RJOO000183

To monitor
supply
water
temperature
of 26# heat
exchange
system

07-October-
2020

06-October-
2025

27

RJO0000184

To monitor
supply
water
temperature
of 27# heat
exchange
system

07-October-
2020

06-October-
2025

28

RJO0000185

To monitor
supply
water
temperature
of 28# heat
exchange
system

07-October-
2020

06-October-
2025

29

RJO0O000186

To monitor
supply

07-October-
2020

06-October-
2025
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water
temperature
of 29# heat
exchange
system

30

RJO0000187

To monitor
supply
water
temperature
of 30# heat
exchange
system

07-October-
2020

06-October-
2025

31

RJOO000188

To monitor
supply
water
temperature
of 31# heat
exchange
system

07-October-
2020

06-October-
2025

32

RJOO000189

To monitor
supply
water
temperature
of 32# heat
exchange
system

07-October-
2020

06-October-
2025

33

RJO0O000190

To monitor
supply
water
temperature
of 33# heat
exchange
system

07-October-
2020

06-October-
2025

34

RJOO000191

To monitor
supply
water
temperature
of 34# heat
exchange
system

07-October-
2020

06-October-
2025

35

RJO0000192

To monitor
supply
water
temperature
of 35# heat
exchange
system

07-October-
2020

06-October-
2025

36

RJO0000193

To monitor
supply
water
temperature
of 36# heat

07-October-
2020

06-October-
2025
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exchange
system

37

RJOO000194

To monitor
supply
water
temperature
of 37# heat
exchange
system

07-October-
2020

06-October-
2025

38

RJOO000195

To monitor
supply
water
temperature
of 38# heat
exchange
system

07-October-
2020

06-October-
2025

39

RJO0000196

To monitor
supply
water
temperature
of 39# heat
exchange
system

07-October-
2020

06-October-
2025

40

RJO0000197

To monitor
supply
water
temperature
of 40# heat
exchange
system

07-October-
2020

06-October-
2025

41

RJOO000198

To monitor
supply
water
temperature
of 41# heat
exchange
system

07-October-
2020

06-October-
2025

42

RJO0000199

To monitor
supply
water
temperature
of 42# heat
exchange
system

07-October-
2020

06-October-
2025

43

RJO0000200

To monitor
supply
water
temperature
of 43# heat
exchange
system

07-October-
2020

06-October-
2025

44

RJO0000201

To monitor
supply

07-October-
2020

06-October-
2025
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water
temperature
of 444# heat
exchange
system

45

RJO0O000246

To monitor
return water
temperature
of 1# heat
exchange
system

08-October-
2020

07-October-
2025

46

RJOO000247

To monitor
return water
temperature
of 2# heat
exchange
system

08-October-
2020

07-October-
2025

47

RJO0000248

To monitor
return water
temperature
of 3# heat
exchange
system

08-October-
2020

07-October-
2025

48

RJO0000249

To monitor
return water
temperature
of 4# heat
exchange
system

08-October-
2020

07-October-
2025

49

RJO0000250

To monitor
return water
temperature
of b# heat
exchange
system

08-October-
2020

07-October-
2025

50

RJO0000251

To monitor
return water
temperature
of 6# heat
exchange
system

08-October-
2020

07-October-
2025

51

RJO0000252

To monitor
return water
temperature
of 7# heat
exchange
system

08-October-
2020

07-October-
2025

52

RJO0000253

To monitor
return water
temperature
of 8# heat
exchange
system

08-October-
2020

07-October-
2025
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53

RJO0000254

To monitor
return water
temperature
of 9# heat
exchange
system

08-October-
2020

07-October-
2025

54

RJO0000255

To monitor
return water
temperature
of 10# heat
exchange
system

08-October-
2020

07-October-
2025

55

RJOO000256

To monitor
return water
temperature
of 11# heat
exchange
system

08-October-
2020

07-October-
2025

56

RJOO000257

To monitor
return water
temperature
of 12# heat
exchange
system

08-October-
2020

07-October-
2025

57

RJO0000258

To monitor
return water
temperature
of 13# heat
exchange
system

08-October-
2020

07-October-
2025

58

RJOO000259

To monitor
return water
temperature
of 14# heat
exchange
system

08-October-
2020

07-October-
2025

59

RJOO000260

To monitor
return water
temperature
of 15# heat
exchange
system

08-October-
2020

07-October-
2025

60

RJO0000261

To monitor
return water
temperature
of 16# heat
exchange
system

08-October-
2020

07-October-
2025

61

RJO0000262

To monitor

return water
temperature
of 17# heat

08-October-
2020

07-October-
2025
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exchange
system

62

RJO0O000263

To monitor
return water
temperature
of 18# heat
exchange
system

08-October-
2020

07-October-
2025

63

RJO0000264

To monitor
return water
temperature
of 19# heat
exchange
system

08-October-
2020

07-October-
2025

64

RJO0000265

To monitor
return water
temperature
of 20# heat
exchange
system

08-October-
2020

07-October-
2025

65

RJOO000266

To monitor
return water
temperature
of 21# heat
exchange
system

08-October-
2020

07-October-
2025

66

RJOO000267

To monitor
return water
temperature
of 22# heat
exchange
system

08-October-
2020

07-October-
2025

67

RJO0000268

To monitor
return water
temperature
of 23# heat
exchange
system

09-October-
2020

08-October-
2025

68

RJOO000269

To monitor
return water
temperature
of 24# heat
exchange
system

09-October-
2020

08-October-
2025

69

RJO0O000270

To monitor
return water
temperature
of 25# heat
exchange
system

09-October-
2020

08-October-
2025

70

RJOO000271

To monitor
return water
temperature

09-October-
2020

08-October-
2025
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of 26# heat
exchange
system

71

RJOO000272

To monitor
return water
temperature
of 27# heat
exchange
system

09-October-
2020

08-October-
2025

72

RJO0000273

To monitor
return water
temperature
of 28# heat
exchange
system

09-October-
2020

08-October-
2025

73

RJOO000274

To monitor
return water
temperature
of 29# heat
exchange
system

09-October-
2020

08-October-
2025

74

RJO0O000275

To monitor
return water
temperature
of 30# heat
exchange
system

09-October-
2020

08-October-
2025

75

RJO0O000276

To monitor
return water
temperature
of 31# heat
exchange
system

09-October-
2020

08-October-
2025

76

RJOO000277

To monitor
return water
temperature
of 32# heat
exchange
system

09-October-
2020

08-October-
2025

77

RJOO000278

To monitor
return water
temperature
of 33# heat
exchange
system

09-October-
2020

08-October-
2025

78

RJO0O000279

To monitor
return water
temperature
of 34# heat
exchange
system

09-October-
2020

08-October-
2025

79

RJO0000280

To monitor
return water

09-October-
2020

08-October-
2025
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temperature
of 35# heat
exchange
system

80

RJO0O000281

To monitor
return water
temperature
of 36# heat
exchange
system

09-October-
2020

08-October-
2025

81

RJO0000282

To monitor
return water
temperature
of 37# heat
exchange
system

09-October-
2020

08-October-
2025

82

RJO0000283

To monitor
return water
temperature
of 38# heat
exchange
system

09-October-
2020

08-October-
2025

83

RJO0000284

To monitor
return water
temperature
of 39# heat
exchange
system

09-October-
2020

08-October-
2025

84

RJO0O000285

To monitor
return water
temperature
of 40# heat
exchange
system

09-October-
2020

08-October-
2025

85

RJO0000286

To monitor
return water
temperature
of 41# heat
exchange
system

09-October-
2020

08-October-
2025

86

RJO0000287

To monitor
return water
temperature
of 42# heat
exchange
system

09-October-
2020

08-October-
2025

87

RJO0000288

To monitor
return water
temperature
of 43# heat
exchange
system

09-October-
2020

08-October-
2025
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To monitor
return water
temperature 09-October- 08-October-
of 44# heat 2020 2025
exchange
system

88 | RJOO000289

There were no missing data or damaged data during the 2nd monitoring
period. The average temperature change of the 44 heat exchange
system of the 2022-2023 heating season (11.63°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 44 heat exchange system of
the Zhoukou geothermal heating system is about 12°C.

To calculate baseline emissions
Purpose of data

Calculation method

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.

Comments

Data / Parameter FRiay

kg/h

Data unit

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

Description

Source of data

Description of Average flow rate at the downstream of each heat exchanger are
measurement monitored by the 44 ultrasonic calorimeters. Refer to Figure 5-2 of
methods and the Joint-PD-MR for more details on installation and configuration of
procedures applied the ultrasonic calorimeters. Serial No. of the ultrasonic calorimeters
are RJO0000246, RJO0000247, RJO0000248, RJO0000249,
RJO0O000250, RJO0000251, RJO0000252, RJO0000253,
RJO0000254, RJO0000255, RJO0O000256, RJO0O000257,
RJO0000258, RJO0000259, RJO0O000260, RJO0000261,
RJO0000262, RJO0O000263, RJO0000264, RJO0000265,
RJO0000266, RJO0O000267, RJO0000268, RJO0000269,
RJO0O000270, RJOO000271, RJO0000272, RJO0O000273,
RJO0O000274, RJO0O000275, RJO0000276, RJO0O000277,
RJO0O000278, RJO0O000279, RJOO000280, RJO0000281,
RJO0000282, RJO0000283, RJO0000284, RJO0000285,
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Frequency of
monitoring/recording
Value applied:
Monitoring
equipment

QA/QC procedures
applied

RJO0O000286, RJO0000287, RJO0O000288 and RJOO000289
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
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/m3. Mass flow can be calculated as volume flow rate times
density of water.

Measured Hourly/Recording Monthly

As per the measured data during this monitoring period from 01-
April-2022 to 31-March-2023, the average flow rate was 673,380
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 44 ultrasonic
calorimeters were calibrated before the operation period of the
geothermal heating system. Calibration of the 44 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 RJO0000246 | 1# heat 5020 2025
exchange
system
To monitor
flow rate of
08-October- 07-October-
2 RJO0O000247 | 2# heat 2020 2025
exchange
system
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RJO0000248

To monitor
flow rate of
3# heat
exchange
system

08-October-
2020

07-October-
2025

RJO0000249

To monitor
flow rate of
4# heat
exchange
system

08-October-
2020

07-October-
2025

RJOO000250

To monitor
flow rate of
5# heat
exchange
system

08-October-
2020

07-October-
2025

RJO0O000251

To monitor
flow rate of
6# heat
exchange
system

08-October-
2020

07-October-
2025

RJO0000252

To monitor
flow rate of
7# heat
exchange
system

08-October-
2020

07-October-
2025

RJO0000253

To monitor
flow rate of
8# heat
exchange
system

08-October-
2020

07-October-
2025

RJO0000254

To monitor
flow rate of
9# heat
exchange
system

08-October-
2020

07-October-
2025

10

RJO0000255

To monitor
flow rate of
10# heat
exchange
system

08-October-
2020

07-October-
2025

11

RJO0000256

To monitor
flow rate of
11# heat
exchange
system

08-October-
2020

07-October-
2025

12

RJO0000257

To monitor
flow rate of
12# heat
exchange
system

08-October-
2020

07-October-
2025

13

RJO0000258

To monitor
flow rate of
13# heat

08-October-
2020

07-October-
2025
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exchange
system

14

RJO0O000259

To monitor
flow rate of
14# heat
exchange
system

08-October-
2020

07-October-
2025

15

RJOO000260

To monitor
flow rate of
15# heat
exchange
system

08-October-
2020

07-October-
2025

16

RJO0000261

To monitor
flow rate of
16# heat
exchange
system

08-October-
2020

07-October-
2025

17

RJO0000262

To monitor
flow rate of
17# heat
exchange
system

08-October-
2020

07-October-
2025

18

RJO0000263

To monitor
flow rate of
18# heat
exchange
system

08-October-
2020

07-October-
2025

19

RJO0000264

To monitor
flow rate of
19# heat
exchange
system

08-October-
2020

07-October-
2025

20

RJO0000265

To monitor
flow rate of
20# heat
exchange
system

08-October-
2020

07-October-
2025

21

RJOO000266

To monitor
flow rate of
21# heat
exchange
system

08-October-
2020

07-October-
2025

22

RJO0000267

To monitor
flow rate of
22# heat
exchange
system

08-October-
2020

07-October-
2025

23

RJO0000268

To monitor
flow rate of
23# heat
exchange
system

09-October-
2020

08-October-
2025
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24

RJO0O000269

To monitor
flow rate of
244# heat
exchange
system

09-October-
2020

08-October-
2025

25

RJOO000270

To monitor
flow rate of
25# heat
exchange
system

09-October-
2020

08-October-
2025

26

RJOO000271

To monitor
flow rate of
26# heat
exchange
system

09-October-
2020

08-October-
2025

27

RJOO000272

To monitor
flow rate of
27# heat
exchange
system

09-October-
2020

08-October-
2025

28

RJOO000273

To monitor
flow rate of
28# heat
exchange
system

09-October-
2020

08-October-
2025

29

RJOO000274

To monitor
flow rate of
29# heat
exchange
system

09-October-
2020

08-October-
2025

30

RJO0000275

To monitor
flow rate of
30# heat
exchange
system

09-October-
2020

08-October-
2025

31

RJO0O000276

To monitor
flow rate of
31# heat
exchange
system

09-October-
2020

08-October-
2025

32

RJOO000277

To monitor
flow rate of
32# heat
exchange
system

09-October-
2020

08-October-
2025

33

RJO0O000278

To monitor
flow rate of
33# heat
exchange
system

09-October-
2020

08-October-
2025

34

RJO0O000279

To monitor
flow rate of
34# heat

09-October-
2020

08-October-
2025




v VCS

exchange
system

35

RJOO000280

To monitor
flow rate of
35# heat
exchange
system

09-October-
2020

08-October-
2025

36

RJO0O000281

To monitor
flow rate of
36# heat
exchange
system

09-October-
2020

08-October-
2025

37

RJO0000282

To monitor
flow rate of
37# heat
exchange
system

09-October-
2020

08-October-
2025

38

RJO0000283

To monitor
flow rate of
38# heat
exchange
system

09-October-
2020

08-October-
2025

39

RJO0000284

To monitor
flow rate of
39# heat
exchange
system

09-October-
2020

08-October-
2025

40

RJO0000285

To monitor
flow rate of
40# heat
exchange
system

09-October-
2020

08-October-
2025

41

RJO0000286

To monitor
flow rate of
414# heat
exchange
system

09-October-
2020

08-October-
2025

42

RJO0O000287

To monitor
flow rate of
42# heat
exchange
system

09-October-
2020

08-October-
2025

43

RJO0000288

To monitor
flow rate of
43# heat
exchange
system

09-October-
2020

08-October-
2025

44

RJO0000289

To monitor
flow rate of
444 heat
exchange
system

09-October-
2020

08-October-
2025
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There were no missing data or damaged data during the 2nd
monitoring period. The average volume flow rate of the 44 heat
exchange system of the 2022-2023 heating season (673.38 m3/h)
were cross checked by the rated flow of the circulating pumps, refer
to Table 1-1 of the for more details. The average volume flow rate of
the 44 heat exchange system of the 2022-2023 heating season
were lower than the least rated flow of the circulating pumps (1,400
m3/h).

To calculate baseline emissions
Purpose of data
Calculation method [

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

Data / Parameter 0

Hours per hear heat utilization in well j.

Description

Source of data Operation record of the geothermal based space heating system.

Description of As per Research on Heating in Winter of Zhoukou City published
measurement methods by Zhoukou Housing and Urban-Rural Development Bureau, winter
L B e ek Il heating season of Zhoukou City is usually from 01-November to
31-March of the next year, last day not included13 (150 days).

Frequency of MR

monitoring/recording

The actual number of heating hours are sourced from operation
record of the geothermal based space heating system.

Monthly operation time of the 44-heat exchange system were
exported by the VCS monitoring team at the beginning of the next
month. The operation record of the geothermal heating system
during the related heating season were summarized by all the
monthly record.

3,624h (151 days*24h) during 2022-2023 heating season.

Monitoring equipment i

Value applied:

13 As per Research on Heating in Winter of Zhoukou City published by Zhoukou Housing and Urban-Rural Development Bureau,
the cut-off time of winter heating usually to be 24:00 of the 30th-March of each year. The last day of March usually to be the
settlement day. But the actual number of heating hours may vary from year to year, which is determined by the winter climate
of the year.
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Time given for heating services provided was measured. The
measured data shall be cross-checked against Research on
Heating in Winter of Zhoukou City published by Zhoukou Housing
and Urban-Rural Development Bureau.

To calculate baseline emissions
Purpose of data

Data / Parameter Him
2

Heating index for construction type m.

(0).V40] 0 o] (oTel=Yo [V] =1
applied

Description

The conservative standard index for construction type m as
Source of data . o :
provided by Feasibility Report of the project

Description of
measurement methods
and procedures applied

Frequency of i
monitoring/recording

5 . i _—
Value applied: 50 W/m2 for residential buildings.
Monitoring equipment i

QA/QC procedures As per feedback from the space heating experts at the project site,
applied heating index of the Zhoukou 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
Purpose of data

ECrjy (ECy)

Data / Parameter

Data unit LAk

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

Description

Source of data
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Description of
measurement
methods and
procedures applied

Electricity consumptions of the geothermal heating system are
monitored by the electricity meters installed at each heat substation.
Totally 44 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
110238121130, 110238121131, 110238121132, 110238121133,
110238121134,110238121135, 110238121136, 110238121137,
110238121138, 110238121139, 110238121140, 110238121141,
110238121311, 110238121312, 110238121313, 110238121314,
110238121315, 110238121316, 110238121317, 110238121318,
110238121319, 110238121320, 110238121321, 110238121322,

110238121323, 110238121324, 110238121325,
110238121326, 110238121327, 110238121328,
110238121329, 110238121330, 110238121331
110238121332, 110238121333, 110238121334,
110238121335, 110238121336, 110238121337,
110238121338, 110238121339, 110238121340,

110238121341, 110238121342 separately.

Before test run of the whole geothermal space heating system, base
number of all the 44 electricity meters were recorded by the VCS
monitoring team under the supervision of the representative of each
sub-area. Atthe end of each heating month, the VCS monitoring team
recorded readings of the 44 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 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.

Frequency of U

monitoring/recordin
g

As per the measured data during this monitoring period from 01-April-
2022 to 31-March-2023, the electricity consumption was 43,668.77
MWh..

Electricity meters. Calibration of the electricity meters has been done
according to national standard by qualified organizations. Readings
were 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 JIG 596-2012
Electrical Meters for Measuring Alternating-current Electrical Energy.
All the 44 electricity meters were calibrated before the operation
period of the geothermal heating system. Calibration of the 44
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.

Value applied:

Monitoring
equipment

(07.V40] 03 o] (oTeT=Yo [V] {1
applied

NO . . Calibration Term of
Serial No. Location Date Validity
1 11023812113 1#LBC heat | 08-October- | 07-October-
0 substation 2020 2025
5 11023812113 2#LBC heat | 08-October- | 07-October-
1 substation 2020 2025
3 11023812113 3#LBC heat | 08-October- | 07-October-
2 substation 2020 2025
4 11023812113 4#1BC heat | 08-October- | 07-October-
3 substation 2020 2025
5 11023812113 5#LBC heat | 08-October- | 07-October-
4 substation 2020 2025
6 11023812113 6#LBC heat | 08-October- | 07-October-
5 substation 2020 2025
7 11023812113 T#LBC heat | 08-October- | 07-October-
6 substation 2020 2025
] 11023812113 8#LBC heat | 08-October- | 07-October-
7 substation 2020 2025
9 11023812113 9#LBC heat | 08-October- | 07-October-
8 substation 2020 2025
10 11023812113 | 10#LBC heat | 08-October- | O7-October-
9 substation 2020 2025
11 11023812114 | 11#LBC heat | 08-October- | O7-October-
0 substation 2020 2025
12 11023812114 | 12#LBC heat | 08-October- | 07-October-
1 substation 2020 2025
13 11023812131 1#FJC heat | 09-October- | 08-October-
1 substation 2020 2025
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14 11023812131 2#FJC heat | 09-October- | 08-October-
2 substation 2020 2025
15 11023812131 3#FJC heat | 09-October- | 08-October-
3 substation 2020 2025
16 11023812131 4#FJC heat | 09-October- | 08-October-
4 substation 2020 2025
17 11023812131 5#FJC heat | 09-October- | 08-October-
5 substation 2020 2025
18 11023812131 6#FJC heat | 09-October- | 08-October-
6 substation 2020 2025
19 11023812131 1#DHC heat | 09-October- | 08-October-
7 substation 2020 2025
20 11023812131 | 2#DHC heat | 09-October- | 08-October-
8 substation 2020 2025
21 11023812131 | 3#DHC heat | 09-October- | 08-October-
9 substation 2020 2025
99 11023812132 4#DHC heat | 09-October- | 08-October-
0 substation 2020 2025
23 11023812132 5#DHC heat | 09-October- | 08-October-
1 substation 2020 2025
o4 11023812132 | 6#DHC heat | 09-October- | 08-October-
2 substation 2020 2025
25 11023812132 1#ZHC heat | 10-October- | 09-October-
3 substation 2020 2025
26 11023812132 2#ZHC heat | 10-October- | 09-October-
4 substation 2020 2025
57 11023812132 1#XCC heat | 10-October- | 09-October-
5 substation 2020 2025
o8 11023812132 2#XCC heat | 10-October- | 09-October-
6 substation 2020 2025
29 11023812132 1#HDC heat | 10-October- | 09-October-
7 substation 2020 2025
30 11023812132 2#HDC heat | 10-October- | 09-October-
8 substation 2020 2025
31 11023812132 | 3#HDC heat | 10-October- | 09-October-
9 substation 2020 2025
32 11023812133 4#HDC heat | 10-October- | 09-October-
0 substation 2020 2025
33 11023812133 1#JYC heat | 11-October- | 10-October-
1 substation 2020 2025
34 11023812133 2#JYC heat | 11-October- | 10-October-
2 substation 2020 2025
35 11023812133 3#JYC heat | 11-October- | 10-October-
3 substation 2020 2025
36 11023812133 4#)YC heat | 11-October- | 10-October-
4 substation 2020 2025
37 11023812133 1#LTC heat | 11-October- | 10-October-
5 substation 2020 2025
38 11023812133 2#LTC heat | 11-October- | 10-October-
6 substation 2020 2025
39 11023812133 1#YZC heat | 11-October- | 10-October-
7 substation 2020 2025
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40 11023812133 2#YZC heat | 11-October- | 10-October-
8 substation 2020 2025

a1 11023812133 1#FYC heat | 11-October- | 10-October-
9 substation 2020 2025

42 11023812134 2#FYC heat | 11-October- | 10-October-
0 substation 2020 2025

43 11023812134 3#FYC heat | 11-October- | 10-October-
1 substation 2020 2025

a4 11023812134 A#FYC heat | 11-October- | 10-October-
2 substation 2020 2025

There were no missing data or damaged data during the 2nd
monitoring period. The electricity consumption of the 2022-2023
heating season (43,668.77 MWh) was cross checked with the
electricity bill confirmed by each community property service company
and payment receipt of the geothermal heating system and the cross-
check result is values are consistent.

To calculate project emissions

Purpose of data

N/A
o [

Data / Parameter EFeLjy (EFgria,cmy)
cou/in

Description Combined margin emission factor for the grid in yeary.

Source of data

Zhoukou 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 Chinal4, which calculated
EFgrig,omy and EFgria,am,y based on Tool 07 (Version 07.0).

EFgria,cmy can be calculated as

EFgrid,cm,y=EFgrid,om,y % womtEFgriaamy x Wem.  Ag 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 first crediting period. Therefore,

Wom=0.5 and WBM=0.5 were used for the fixed monitoring period.
Zhoukou city is in Henan province, which belongs to Central China
Regional Power Grid (CCPG). The data of CCPG’s EFgriq,omy and
EFgria,smy 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

Description of
measurement methods
and procedures applied

4 http://www.mee.gov.cn/ywaz/ydghbh/wsqtkz/202012/W020201229610353340851.pdf
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Frequency of
monitoring/recording

Value applied:

Monitoring equipment

QA/QC procedures
applied

Purpose of data

Comments

Data / Parameter
Data unit

Description

Source of data

Environment of the People’s Republic of China. If new version
issued, the value of EFgriq,omy and EFgrid,sm,y should be updated.

Once each monitoring period

0.5721 (0.8587 tCO2e/MWh*0.5+0.2854 tCO2¢/MWh*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 2nd monitoring period. It calculated EFgrig,om,y
and EFgria,em,y based on the latest version of Tool 07 (Version 07.0).
To calculate project emissions

N/A

TDLjy

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

In case of scenario B and scenario C, case C.ll, assume TDL;y=0
as a simplification. In case of other scenarios (scenario A and
scenario C, cases C.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.| 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.I or C.III)
applies.

3. Use as default values of 3% for:

(a) baseline electricity consumption sources.

(b) project and leakage electricity consumption sources if the
electricity consumption by all project and leakage electricity
consumption sources to which scenario A or scenario C (cases C.I
or C.III) applies is smaller than the electricity consumption of all
baseline electricity consumption sources to which scenario A or
scenario C (cases C.I or C.III) applies.
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Description of
measurement methods
and procedures applied

Frequency of
monitoring/recording

Value applied:

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%

Monitoring equipment _

QA/QC procedures
applied

Purpose of data

Comments

Data / Parameter

Description

Source of data

Description of
measurement methods
and procedures applied

Frequency of
monitoring/recording

Value applied:

To calculate project emissions

For (a): TDL;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

m2

Net heating area for construction type m.
Heating supply contracts.

Yearly measurement.

Yearly

7,423,8 thousand m2 for residential buildings.

Monitoring equipment _

QA/QC procedures
applied

The data was cross-checked with Certificate of Enterprise
Investment Project in Henan Province issued by Zhoukou
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
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4.3

moved in yet, and there is no need for heating during the 2022-
2023 heating season.
To calculate baseline emissions

Purpose of data

Comments N/

Monitoring Plan

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 was implemented by the project owner
during the project operation. The details of the monitoring plan are specified as follows:

Parameters to be monitored

The monitoring requirements for this methodology include the monitoring of parameters for both
baseline and project emissions calculations. All provisions in the methodology and relevant tools
shall apply, as described for each parameter in section 4.2 of the Report.

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

Heating index for construction type m (HIm) was 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 (TDL;y) shall be determined using the latest version of Tool 05.

Hours per heat utilization in well j (T;) was sourced from data logged in the Geothermal system
(Operation Record of the Geothermal Space Heating System). Monthly operation time of the 44
heat exchange systems were exported by the VCS monitoring team at the beginning of the next
month. The operation record of the geothermal heating system during this heating season was
summarized by all the monthly record. The actual number of heating hours are sourced from
operation record of the geothermal based space heating system.

Combined margin emission factor for the grid in year y (EFeL,jy (EFgria,cmy)) is calculated using the
procedures in the latest version of Tool O7. It shall be determined as per the latest Baseline
emission factors of China's regional power grid for emission reduction projects published by
Ministry of Ecology and Environment of the People’s Republic of China.

Above all, the monitoring system only need to address the monitoring of parameter Atjay, FRjdy
and ECpyjy (ECy).

Monitoring framework

Above all, the monitoring system only need to address the monitoring of parameter Atjd,y, FRjdy
and ECpsjy (ECy). Figure 4-1 below outlines the organization structure of the monitoring system
for the related three parameters. The project owner was responsible for the whole monitoring
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work. The VCS monitoring team was responsible for the monitoring of all the parameters to be
monitored. All the data were reviewed by the project developer and VVB.

The Project owner

v

VCS monitoring team

- P Data reviewed by
g Data archiving < project developer

!

VVB verification

Figure 4-1 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 44 production wells and 22 re-injection wells. There are totally
44 sets of heat exchange system. 88 ultrasonic calorimeters are needed to monitor the inlet and
outlet temperatures of all the 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 44 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.
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Electricity consumptions of the geothermal heating system are monitored by the electricity meters
installed at each heat substation. 44 electricity meters are needed. The highest measurement
range of the electricity meters are 999999.99 kWh with an accuracy of 0.01 kWh.

Installation and configuration of monitoring equipment are shown as Figure 4-2. 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 Meters15 and the electricity meters are calibrated based on JG 596-2012
Electrical Meters for Measuring Alternating-current Electrical Energy16. 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 2nd monitoring period.

1UC
Outlet
(1-22)

Geothermal
Production Well j
(=1-44)

vy
o

Heat Exchange Construction Type
System (1-44) m (m=1-10)

Geothermal Re-
injection Well j <
(=1-22)

A A
ne

Heat Substation k
(k=1-44)

Figure 4-2 Installation and Configuration of Meters

EM (1-44): 44 electricity meters installed at 44 heat substations to monitor the electricity
consumptions of the geothermal heating system.

1UC Outlet (1-22): The first 22 ultrasonic calorimeters installed at downstream of each heat
exchange system to monitor the supply water temperature and the average flow rate from the
geothermal heating system.

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

16 https://www.wdfxw.net/doc91019332.htm
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2UC Outlet (1-22): The second 22 ultrasonic calorimeters installed at downstream of each heat
exchange system to monitor the supply water temperature and the average flow rate from the
end users.

1UC Inlet (1-22): The first 22 ultrasonic calorimeters installed at downstream of each heat
exchange system to monitor the return water temperature from the end users.

2UC Inlet (1-22): The second 22 ultrasonic calorimeters installed at downstream of each heat
exchange system to monitor the return water temperature from the end users.

Quality control and quality assurance procedures

A quality management system was established, which ensures the quality and accuracy of the
measured data.

Training

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

Data management

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,d,y and FRj,d,y.

-For ECp,y (ECy), average monthly electricity consumption in the Joint-PD-MR (84,867.02
MWh/5= 16,973.4 MWh) or average electricity consumption of the previous months whichever
is higher will be used for missing data. This is the most conservative approach.
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5 QUANTIFICATION OF GHG EMISSION
REDUCTIONS AND REMOVALS

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

BE,= Z (HS®" ;) )xEF o Ny,
i

Where:
BEy = The baseline emissions from heat displaced by the project activity during
the yeary (t CO2¢e/yr).
EFcoz,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.

neL,i = The net thermal efficiency of the heating technology i using fossil fuel that
would have been used in the absence of the project activity. The highest
efficiency of coal-fired boilers provided by Zozen Boilers (79%), Fengcheng
Energy Equipment Factory (80%) and Henan Hengxin Boiler Manufacturing
Co., Ltd (85%). As per Table 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.

HSBL;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

yeary (TJ/yr).

HSBL;, can be calculated as follows,

HSBL; y=wiX(HSy-Loss™y+LossBLy)

Where:

HSBL;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
yeary (TJ/yr).

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”.
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HSy

LossPy,

LossBLy,

Only one technology will be used. According to Research on Heating in Winter
of Zhoukou City published by Zhoukou City 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), wiis 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 year y (TJ/yr). Option 1 A conservative value of 0%
of loss is used as historic information is not available.

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} 5)

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.

HSy,estimated= Zj (Qj,d,yx zjCF) (6)

Where:

HSy,estimated

Qjdy

Tj
CF

Qj,d,y
Where:

FRj,d,y

At

,0,y

3.6

= MRiay*Atq,x4.18

Estimated quantity of heat supplied by the geothermal heat resource(s)
in the project activity, during the yeary (TJ)

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).

Number of hours per year heat utilization at well j.

Conversion factor from GWh to TJ (3.6).

10° (7)

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

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

Heap=(Zm Am*HInx T))x CF+Loss™ -Hy (8)
Where:
Hcap = The net quantity of heat supplied by the geothermal heat resource(s) in the
project activity, during the yeary (TJ).
Am = Net heating area for construction type m (m2).
Him = Heating index for construction type m (GW/m?2). As per Feasibility Report of
the project, Him is 50 W/m?2 for residential buildings.
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 Hgris O TJ.

Based on the results of monitored parameters, heat supplied by the geothermal based heating
system (each heat exchangers) is summarized as Table 5-1. Please refer to the ER calculation
sheet for more details.
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Table 5-1 Calculation results of baseline emissions

HSy,estimated HS_V PL Bl . EFCOZi NsL,i BE'V
Date Hoar (TJ) ) (T)) LossPy () | HS%y (T) | con/my) (%) (tCO2e/yr)
A B | C-min(AB) D E=CD F G H=E*F/G
01-April-2022-31-October-
202217 0 0 ° ° ° °
O1November2022-30- | 155834 | 00148 | 901.48 96.21 805.27 82,705
November-2022
01-December-2022-31- | 109365 | 112976 | 1,093.62 | 99.42 994.20 102,110
December-2022
O0lJanuary-2023-31- | 449362 | 1086146 | 1,086.16 | 99.42 986.74 101,343
January-2023
01-February-2023-28-
oy 987.79 | 981.95 | 981.95 89.80 892.15 8730 85 91,628
01-March-2023-31- | 109362 | 113029 | 1,093.62 | 99.42 | 994.20 102,110
March-2023
01-Aprik2022-31- 215196 | 2,031.23 | 1,99510 | 19563 | 1,799.47 184,815
December-2022
Ol-Januray-2023-31- | 5475.02 | 3,198.39 | 3,161.72 | 288.64 | 2,873.09 295,081
March-2023
e
Total °fthse2ri"oé“°”'t°””g 532698 | 5229.63 | 5156.82 | 484.27 | 4,672.55 479,896

17 Winter heating season of Zhoukou City is usually from 01-November to 31-March of the next year. So, data from 01-April-2022 to 31-October-2022 is O.
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5.2

Baseline emissions was 184,815 tCO2e from 01-April-2022 to 31-December-2022, 295,081
tCO2e from O1-January-2023 to 31-March-2023. Total baseline emissions of the 2nd monitoring
period (01-April-2022-31-March-2023) was 479,896 tCO2ze.

Project Emissions

As per the signed heating contract, heating areas (2022-2023 heating season) are summarized
as the following table.
Table 5-2 Heating areas of each sub-area

01-April-2022-31-March-2023
Sub-areas Heat Substations
Am (m?2)
1#LBC
2#LBC 312,243.52
3#LBC
A#LBC 532,972.69
5#LBC
6HLBC 413,726.86
Lvbo community
T#LBC
QHLBC 276,371.38
9#LBC
10#LBC 185,194.64
11#LBC
12#LBC 217,553.27
1#FJC
SH#FJC 311,420.86
. . 3#FJC
Fajina community A#FJC 231,397.52
5#FJC
GHEIC 293,377.45
1#DHC
2#DHC 377,579.08
Dehong community
3#DHC
A#DHC 354,828.93
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e 382,311.92
Zhongheng community ;zgﬂg 460,294.38
Xincheng community ;zigg 374,049.91
Byl 297,598.03
Hengda community
e 308,913.84
By 365,712.02
Jianye community
P 380,923.14
Langting community ;zﬂg 430,047.47
Yuezhuang community ;zgg 399,121.12
;zgg 235,378.72
Fangyuan community
2:E¥8 282,812.62
Total 7,423,829.37

For the 2nd monitoring period from 021-April-2022 to 31-March-2023, 7,423,829.37m2 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=PEFre,y+PEec,y+PEFry (12)

Step 1: Calculate project emissions from fugitive emissions resulting from non-condensable
gases from the geothermal vents during the year y
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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
AMOOQ72 (Version 03.0), fugitive emissions from low temperature geothermal system are
considered negligible. Therefore, PErey=0 tCO-.

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,=Y;ECpyjyXEFg j,*(1+TDL;,) (13)
Where:
PEkcy = Project emissions from electricity consumption in year y (t CO2/yr).
ECrijy = Quantity of electricity consumed by the project electricity consumption
source j in yeary (MWh/yr).
EFeLjy = Emission factor for electricity generation for source j in yeary
(t CO2/MWh).
TDL;y = Average technical transmission and distribution losses for providing

electricity to source j in year y.

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

Calculation results of project emissions during the year y (PEy) are summarized as Table 5-3,

Table 5-3 Calculation results of project emissions

) ECeyjy EFeLjy ) PEcecy
Date ECesiy (kWh) (MWh) ozmwh) | FTPL) | coLe/yn
01-April-2022-
31-October- 0 0 0.5721 1.2 0
202218
01-November-
2022-30- 8,408,420.19 8,408.42 0.5721 1.2 5,773
November-
2022

18 Winter heating season of Zhoukou City is usually from 01-November to 31-March of the next year. So, data from 01-April-
2022 to 31-October-2022 is 0.
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01-December-
2022-31-
December-
2022
01-January-
2023-31- 8,956,783.56 8,956.78 0.5721 1.2 6,150
January-2023
01-February-
2023-28-
February-
2023
01-March-
2023-31- 8,230,277.16 8,230.28 0.5721 1.2 5,651
March-2023
01-April-2022-
31-December- | 17,314,584.93 | 17,314.58 0.5721 1.2 11,888
2022
01-January-
2023-31- 26,354,186.19 | 26,354.19 0.5721 1.2 18,095
March-2023
Total of the
2nd monitoring | 43,668,771.12 | 43,668.77 0.5721 1.2 29,983
period

8,906,164.75 8,906.16 0.5721 1.2 6,115

9,167,125.47 9,167.13 0.5721 1.2 6,294

No fossil fuel was used to operate the geothermal facilities. Therefore, PErry=0 tCO2.
Therefore, for the 2nd monitoring period, PEy=PEec,y.

In summary, project emissions were 11,888 tCOze from 01-April-2022 to 31-December-2022,
18,095 tCO2e from Ol-January-2023 to 31-March-2023. Total project emissions of the 2nd
monitoring period (01-April-2022-31-March-2023) was 29,983 tCOze.

5.3 Leakage

No leakage emissions have been identified for the project activity. Therefore, LEy=0 tCO2ze.

5.4 Net GHG Emission Reductions and Removals

Baseline Project emissions | Leakage Net GHG
emissions or or removals emissions emission
removals (tCO2€) (tCO2e) reductions or

(tCO2e) removals
(tCO2ze)
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01-April-2022-31-

October-202219 0 0 0 0
SN | EATEE 5,773 0 76,932
e | Aom 6,115 0 95,995
Sijanuano0ps 101343 6,150 0 05,103
oBropany 2025 91628 6,204 0 85,334
L 102,110 5,651 0 96,459
Desamber202s 184815 11,888 0 172,927
S e 295,081 18,095 0 276,986
Total of the 21 479,896 20,983 0 449,013

monitoring period

The estimated ex-ante GHG emission reductions and removals and the achieved emission
reductions and removals for this monitoring period is shown in below Table.

Year Ex-ante Achieved Percent Justification for the difference
emissions emissions difference

reductions reductions

/removals /removals

01-April-2022 200,084 172,927 -13.6% The estimated outcomes for the 2nd
to 31- tCO2e 20 tCO2e monitoring period (01-April-2022-
December- 31-March-2023) is 449,913 tCO2e.
2022 The actual heating area lost due to

19 Winter heating season of Zhoukou City is usually from November 1 to March 31 of the next year. So, data from 1-April-2021
to 31-October-2021 is 0.

20 The annual heating season of Zhoukou City is usually from November 1 to March 31 of the next year. The duration from
November 15t to December 315t is totally 61 days, so the ex-ante emissions reduction during this period is 495,289 tCO,e
*(61d/151d) = 200,084 tCO,e
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01-January- 295,205 276,986 -6.2% the influence of the actual
2023 to 31- 1CO02e 21 tCO2e occupancy rate in year y (Am),
March-2023 average temperature difference
01-April-2022 495,289 449,913 -9.16% between inlet and outlet
- 31-March- tCO02e tCO2e temperatures at the downstream of
2023 each substation heat exchanger in
year y (Atj,d,y), average flow rate at
the downstream of each heat
exchanger in year y (FRj,d,y), hours
per hear heat utilization in well j (Tj)
and electricity consumption for the
year y in operating the geothermal
heating system (ECPJ,j,y (ECy))
should be monitored. Emission
reductions for the 2nd monitoring
period was 449,913 tCO2e. Not all
residential buildings access to
geothermal energy-based space
heating system in the 2022-2023,
and the changes of the five
parameters lead to the difference
between the estimated value and
actual value for emission
reductions.

21 The annual heating season of Zhoukou City is usually from November 1st to March 31st of the next year. The duration from
January 1st to March 31st is totally 90 days, so the ex-ante emissions reduction during this period is 495,289 tCO,e
*(90d/151d) = 295,205 tCO,e
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APPENDIX 1: <EVIDENCE OF ACHIEVED
SDGS>

Supporting evidence for contribution to SDG 13.0 Tons of greenhouse gas emissions avoided or
removed

This is the 2nd monitoring period, which is covering from 01-April-2022 to 31-March-2023 and the
emission reductions of the 2nd monitoring period is 449,913 tCOze. please see Section 5 of Monitoring
Report for details.

Table showing the emission reductions during the 2"d monitoring period

Baseline Project .
L o Leakage Net GHG emission
emissions or emissions or L .
Year emissions reductions or
removals removals
(tCO2e) removals (tCO2¢)
(tCO2¢e) (tCO2€)
01-April-2022 to 31-
March-2023 479,896 29,983 0 449,913
Total 479,896 29,983 0 449,913

Supporting evidence for contribution to SDG 8.5 Unemployment rate, by sex, age and persons with
disabilities

The project activity generates permanent job opportunities for 30 persons including 15 females and 15
males during the operation period. During this monitoring period, total 30 jobs for local people were
created (including 15 females and 15 males) by the project.
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Supporting evidence for contribution to SDG 7.2 By 2030, increase substantially the share of
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