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Ever Source Science and Technology Development Group Co. Ltd. (HYY Group) is the Beijing Head Office for science and
technology development owned by China Geothermal Industry Development Group Ltd. (HKEx: 08128, China Geothermal) which

is subordinate to the China Energy Conservation and Environment Protection Group.
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With integrated administrative framework of Beijing and Hong Kong offices, the HYY Group is fully engaged in the R&D and market
promotion of using shallow ground source (heat) energy as the substitute energy source of heating for buildings; in industrialized
development of its original technology; to the upgrading of traditional heating industry into a new industry of integrated combustion-

free heating and cooling with ground source energy; and in pioneering ways to improve ecological construction and curb haze in China.

o RAT{T/HMEN:
Code of Conduct :
RZEe%E—, ESR
With safety first, standard speaks
FLFLSESLTERAL, RRESHEST

To form a solid foundation, to make all strategies practicable

AREMEBHE, BRIFEE—X

All develop sense of responsibility,and achieve pleasure at work

o HEAIMZFES: KL, €IF
Our Mission: Pragmatism and Innovation

o IMRNER: ASBEANFIEHE
Our Pursue: Harmonious Coexistence of Human and Nature

* HEimEs: LBEM=SsmENER
Our Dedication: Improve comfort level of the people’s livelihood
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eI REIZRA; TN, MO FIRXEE TR AR NS EME (1R) ; KAORRE
HIBERS —IMERIFT AL .
Our Vision: Work for greater industrialized development of the original technology for ground source energy
collection, while promoting the use of shallow ground energy as the substitute energy of heating for buildings;
furthering scientific utilization of energies by grades; propelling combustion-free intelligent heating (cooling) for

buildings with ground source energy; and forcefully boosting the new industry of integrated heating and cooling with
ground source energy.
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PROPER EXPILORATION AND
UTILIZATION OF GEOTHERMAL

RESOURCES

—— Research Process of Senior Counselor of
the State Council on Geothermal Energy
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Proper Exploration and Utilization of Geothermal

Resources

—— Research Process of Senior Counselor of the State Council

on Geothermal Energy

Author: Wang Bingchen Shen Mengpei

Preface

Geothermal energy is a green, low-carbon,
recyclable and renewable energy. The
geothermal energy, characterized by large
reserves, wide distribution, cleanliness and
environmental protection, reliability and stability,
is a practical and competitive clean energy,
and can be called a truly "green energy".
Geothermal energy is usually divided into
shallow geothermal energy, hydrothermal
geothermal energy and HDR (hot dry rock)
geothermal energy, and its cost is equal to
or less than that of traditional energy, with
the feature of pollution free, emission free,
ecological environment protection, high
efficiency and energy saving. As a new
sustainable technology and the substitute

10

of heating and cooling system in building
environment in the 21st century, it faces
huge opportunities of industrial and market
development. The development of deep
geothermal resource is restricted by geological
conditions (it requires four conditions, namely
heat source, geothermal reserves, heat
conduction channel and covering layer); the
geothermal field formed (area with the value to
develop and utilize deep geothermal resource)
is distributed limitedly; while the shallow
geothermal resource refers to the heat energy
radiated by the sun and widely stored in the
shallow water body of earth's surface and rock-
earth mass, it can be extracted easily with the
help of ground source heat pump (GSHP)



technology that has been maturely applied, with
less energy consumption and high value in use.
There are mainly four kinds of ground
source / water source heat pump (WSHP)
technologies: Geothermal water, WSHP,
GSHP (soil source) and sewage source heat
pump (including river water, seawater).
Based on the practical experience at
domestic and abroad, the government shall
pay enough attention to the application of
GSHP technology to actively exploit shallow
geothermal energy, which has a broad
prospect of development, and can solve the
heating and cooling problems of buildings.

I. Many counselors of the State Council
are engaged in geothermal research

(1) In 2004, Counselor Wang Bingchen led
the urban construction and water resource
panel of Counselor's Office of the State
Council and made field visits to some units
using deep hot-water system in Beijing,
Tianjin and Hebei.

(2) At the beginning of 2005, Counselor
Wang Bingchen proposed a counselor
research topic about proper development
and utilization of geothermal resources, and
he led the urban construction and water
resource panel of Counselor's Office of the
State Council to target the research at the
development and utilization of geothermal
resources, and Counselor Wu Xuemin and
Counselor Shen Mengpei strongly supported
his proposal.

(3) From 2005 to 2006, the Counselor's
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Office of the State Council conducted many
investigations on the topic of "development
and utilization of geothermal resources".

(4) From November 15 to November 28,
2005, the Counselor's Office of the State
Council dispatched three counselors, Wang
Bingchen, Wu Xuemin and Shen Mengpei,
to Egypt, Israel and Turkey for investigation.
The core of investigation in Turkey was the
development and utilization technology of
geothermal energy and the guiding policies
of the government. The Turkish government
has formulated policies to encourage the use
of geothermal resources, such as exemption
from value-added tax, tax exemption for
the income less than the investment in the
development of geothermal resources, only
half of the electric expenses charged for the
electric power used for development of new
geothermal energy, and waiver of usage
fee for land rented for the development of
geothermal energy, all of which played a
significant role in promoting the development
and utilization of geothermal resources. The
three counselors reported the investigation
results obtained from their visit to Turkey in
counselor's advice to the State Council in a
timely manner, and hoped that our country
could learn from Turkey, and that relevant
departments of the State Council (NDRC
and National Energy Administration) could
formulate and issue preferential policies on
development and utilization of geothermal
resources at the national level as soon as
possible, increase the efforts in support,
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and encourage to develop and utilize the
geothermal energy out of the renewable
energy resources.

(5) In March 2005, Counselor Wang
Bingchen, Wu Xuemin and Shen Mengpei
as well as Yan Maoxun and Shi Dinghuan
were appointed as special supervisor of
2008 Beijing Office. In order to realize
"Green Olympics", Beijing decided that, all
the stadiums and gymnasiums of the 2008
Olympic Games should use green energy -
ground source energy system.

(6) From April 16 to April 29, 2006, the
Counselor's Office of the State Council
organized geothermal research panel went to
Guangzhou and Enping, Guangdong Province
and Tengchong, Ruili and Xishuangbanna,
Yunan Province for geothermal survey.

Il. Application of Geothermal Energy in the
Events of Beijing 2008 Olympic Games

(1) From 2006 to 2008, there were 10
Olympic events that adopted ground source
air-conditioning system in Beijing during the
construction, including: The Water Cube, Bird's
Nest, National Stadium, residence of Olympic
Village and Forest Park, Tennis Center,
National Indoor Stadium, Shunyi, Peking
University, Beijing University of Technology
and the swimming pool for Paralympic Games.
Of all the projects, only two enterprises in
Beijing obtained the construction approval,
one of which was the residence of Olympic
Village and Forest Park undertaken by
Tianyin Geothermal, and the project used the

12

sewage treated by Qinghe Sewage Treatment
Plant, and extracted heat energy with heat
pump and made into WSHP air-conditioning
system; the other project was the swimming
pool for Paralympic Games undertaken by
Ever Source. The project adopted shallow
geothermal energy and relied on China's
original geothermal energy collection
technology with single-well circulating
heat transfer, coupled with heat pump air-
conditioning system for supply of heating
(cooling) for the buildings. After the project put
into operation, it operated economically and
stably, with high customer satisfaction.

(2) During the period from 2005 to 2010,
many enterprises in Beijing entered the
geothermal industry and completed a large
number of geothermal projects. By the end of
2007, Counselor Shen Mengpei was elected
as a deputy to the 13th National People's
Congress of Beijing, and put forward advice
for the development of geothermal industry.

(3) Among Beijing 08 major projects, GSHP/
WSHP projects were known for combustion
free, wastes free and pollution free, which
had become a highlight of Beijing's "Green
Olympics". In order to help summarize
experience for the GSHP/WSHP projects
in Beijing 08 Major projects, Deputy Shen
Mengpei prepared and completed the report
on Standardizing Beijing Heat Pump System
in Comprehensive Technological Evaluation
of Heat Pump Project in 08 Projects on June
24, 2007,which was submitted to competent
leaders and was supported vigorously by



relevant departments.

(4) It can be seen from the specific
implementation of projects that, the countries
with advanced technologies has mature
and proven GSHP/WSHP technical system;
however in China, we still need to summarize
the experience for GSHP/WSHP technical
system, and make correction for those
shortfalls accordingly. In this regard, the
Expert Panel proposed:

To make technical evaluation for GSHP/
WSHP projects of "08" engineering project.

To employ the well-known expert Wang
Bingchen as the leader of the Expert Panel
and preside over the technical evaluation.

Upon completion of comprehensive
technical evaluation of the heat pump project
in 08 engineering project, the Expert Panel
led by Wang Bingchen would continue other
technical evaluation of GSHP/WSHP projects.

The above suggestions were highly valued
by the leaders of relevant departments.
During the period from 2011 to 2012, Beijing
Association to Promote Energy Conservation
and Environmental Protection, the subordinate
unit of Beijing Municipal Commission of
Development and Reform, was responsible
for organizing the "Evaluation of Ground
Source Heat Pump System in Beijing", which
was completed jointly by Beijing Municipal
Commission of Development and Reform,
Beijing Municipal Commission of Rural Affairs,
Beijing Water Authority and Beijing Municipal
Bureau of State Land and Resources. Three
counselors (Wang Bingchen, Wu Xuemin and
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Shen Mengpei) participated in the evaluation
as judges.

In 2012, after completing the "Evaluation of
Ground Source Heat Pump System in Beijing",
several counselors suggested to organize
the enterprises in Beijing that were engaged
in geothermal industry and to establish the
Specialized Development and Utilization
Committee of Shallow Geo-temperature
(Geothermal) Energy, a secondary
organization of Beijing Association to Promote
Energy Conservation and Environmental
Protection, and Beijing Specialized
Development and Utilization Committee of
Shallow Geo-temperature (Geothermal)
Energy would issue the science publication of
geothermal named China Geothermal Energy,
which is a quarterly publication, with four issues
every year and mainly covers the geothermal
energy projects constructed nationwide by
enterprises in Beijing.

lll. Application of Geothermal Energy to
Solve Haze Problem

When Beijing Geothermal Energy Association
convened meetings in 2014-2015, the
participants discussed the problems caused
by haze; subsequently, the leaders of Beijing
municipal made the decision of "coal-free",
which was to realize the target of "coal-free" in
the urban area in Beijing in 2016; Beijing was
"coal-fee" in 2017-2018.

China is abundant in geothermal energy
resources with great potential, but at present,
the geothermal energy resource used
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only accounted for 0.6% of the total energy consumption in China. Compared with the energy
consumption structure of the world, the proportion of coal is much too large, while that of the oil
and natural gas is significantly lower than the average of the world, and that of non-fossil energy
is only about half of the world's average.

Natural
gas
5.9% Natural gas
Non-fossil fuels 13.7%
12.0%
) China Non-fossil fuels WOI"d
Qil 23.7%
18.1%
Oil

32.6%

Comparison of Energy Consumption Structure between China and World (as of 2015)

The shallow geothermal energy, as the most widely distributed and easily exploited
geothermal energy resource, has gained rapid development in recent years. The shallow
geothermal energy mainly refers to the low-grade thermal energy, which is located within 200
meters below the earth surface with temperature below 25°C . The shallow geothermal energy
is abundant and widely distributed, with rapid regeneration and strong restoration ability.

The heating system using shallow geothermal energy uses one portion of the cleanest energy
to drive the heat pump system, and transfer the cost-free stable renewable shallow geothermal
energy, but can get more than 3 portions of heat energy equivalently transformed directly from
the electricity for heating the buildings, and the heating region is free from combustion, with zero
emission, and the heating cost is lower than that of coal burning.

It is required to combine with heat pump equipment when using inexhaustible shallow
geothermal energy. Beijing Specialized Development and Utilization Committee of Shallow Geo-
temperature (Geothermal) Energy and the geothermal energy enterprises within the industry
made in-depth research on heat pump equipment, and made well-performed heat pump system,
which can operate stably under different surroundings.

It is a new thought for the development of our geothermal energy by accelerating the
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I \What is haze:

Academician

Tang Xiaoyan

(Academician of the Chinese Academy of
Engineering, Professor of School of Environmental
Science, Peking University, Founder of the Major

of Atmospheric Environment Chemistry in China):

It will generate a large amount of pollutants, such
as sulfur dioxide, nitrogen oxides and volatile organic
compounds, by burning coal, natural gas, straw of
crops and petroleum product, thereby forming sulfuric
acid and sulfate, nitric acid and nitrate, etc.; when the
atmospheric humidity is lower than 80%, pollutants

form haze particles gradually, and the luminous

effect of particles reduces the visibility to less than

development and utilization of
geothermal energy, strengthening
the whole process management,
innovating the development and
utilization mode and promoting
the proper and effective utilization
of geothermal energy resources
comprehensively according to the
overall requirements of "technological
advance, environmentally friendly and
economically feasible” in combination
of advanced technologies.

10km or even lower, causing obstruction to vision
for optical propagation, which is called as haze;
however, when the humidity is higher than 90%,
it turns into light fog; when the humidity becomes
even greater, it becomes fog.

The haze particles are different from fog as the
fog is easy to disperse, while it is hard for haze.
As the fog has large water content, and is greatly
affected by climate change. It is easy to disperse
when the sun comes out or it encounters dry air,
therefore, the fog does not last all day in general.
Haze is more troublesome because the content of
water vapor in haze is not high, with its humidity
below 80% generally; in addition, the space where
haze is located is generally below 3,000 meters
which cause the haze unable to disperse if there is
a thermosphere above, without wind or with small
wind in the horizontal direction, or unsmooth up-

down convection or horizontal mobility of air.

Academician Ding Henggao
(Academician of Chinese

Academy of Engineering)

In order to control the haze and
promote the use of shallow geothermal energy in
the coal-free regions, Academician Ding Henggao
prepared "Proposal for Recommendation of Shallow
Geothermal Energy as Alternative Heating Energy",

and submitted it to Premier Li Keqiang.
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LIGHTING THE FUTURE BY HELPING
STUDENTS IN STUDY, RAISING HOPE

WITH A LOVING HEART

——Introduction to Education-Aid Project
of Ever Source Science and Technology

Development Group Co., Ltd
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Lighting the Future by Helping Students in Study,
Raising Hope with a Loving Heart

Introduction to Education-Aid Project of Ever Source

Science and Technology Development Group Co., Ltd

Author: Ma Xiaofang

of households.

Love never stops, but goes further. In the opinion of Geng Haili and Geng
Yinghai, Ever Source not only provided them with material help, but also
provided them with spiritual warmth. During last and this summer vacation,
they came to Ever Source twice for an internship, closely contacted
this enterprise that helped them generously in two months, and also
experienced the humanistic care from this enterprise at the same time.
They stated that, they would pass on the touch and warmth in life in the
future just like Ever Source transmits the warmth of the Party to thousands

In the past few days, Geng Haili and
Geng Yinghai, siblings from Songxian County,
Henan Province, finished their one-month
summer work-study program in Ever Source
Science and Technology Development Group
Co., Ltd. (Hereinafter referred to as Ever
Source). As an education-aid object of Ever
Source, this was the second time for them
to come to Ever Source for the work-study
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program. As early as last summer vacation,
they had been in Ever Source for the one-
month work-study program.

The siblings, who are studying in normal
universities, are grateful to Ever Source.
They stated that, the Group not only funded
their higher education, but also provided
them with internship opportunities in the
Group, which broadened their horizon, and



enriched their vision.

Participated in Work-Study Program
Twice to Expand Horizon

After the siblings came to Beijing for
an internship, the Group not only arranged
dormitories for them in advance, but also
arranged specially-assigned personnel
to guide their work in order to help them
better blend into life and work, and ensured
that they could work and live comfortably.
They said that, during these two work-study
programs they participated in, they had
learned a lot of knowledge that did not have
in class, but also felt the love and care from
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many elder brothers and sisters.

Last year, they learned about the
development history of Ever Source in
ecological heating business successively
in the market center during the one-month
work-study program at the headquarters of
Ever Source, got to know the principle of the
original technology of Ever Source for single
well circulating heat transfer and collection,
and visited the exhibition of representative
products and project engineering;
participated in the discussions and research
of special technical issues in technical
center; participated in contract collation
and special work about progress tracking

21




KEICIR
DEVELOPMENT FORUM

in comprehensive center. During their
internship this year, they visited many scenic
spots in Beijing together, and employees of
Ever Source took them to see movies in their
spare time.

Geng Haili, the elder sister said that,
"I limited myself to the small circle of
school before | came to the Group, but
after that, | learned a lot of knowledge
about environmental protection and the
operation mode of the Company, especially
the technology of heating and cooling with
shallow geothermal energy, and felt magical
after seeing the computer room and the
project. In addition, many elder brothers
and sisters from the Group are nice to me,
making us feel home-like warmth."

"Uncle Xu has been supporting us all the
time, and supported us to take postgraduate
entrance exams, and he hoped that we could
study hard and live up to the hope of those
who help us." The siblings affectionately call
Xu Shengheng, Chairman of Ever Source as
"Uncle Xu", who is not only the person that
provides timely help, but also a "respected
teacher" that they admire.

Fly the Hope, Pass the Warmth

Geng Haili and Geng Yinghai are
two education-aid objects of Ever Source
assigned specially by China Energy
Conservation and Environmental Protection
Group under the Initiative of "Realizing
the Dreams of University, Flying up the
Hope" in 2017, and Ever Source promised
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to fund their higher education costs till the
postgraduate period. Due to outstanding
academic performance, the elder sister
Geng Haili was selected by the Initiative of
"Realizing the Dreams of University, Flying
up the Hope", and her younger brother was
also selected as the education-aid object
after knowing their family background.

The charitable education-aid project
named "Realizing the Dreams of University,
Flying up the Hope" was started by China
Energy Conservation and Environmental
Protection Group in 2014, and would
raise RMB 500,000 per year to fund 100
underprivileged college students in our
county. Currently, 300 college students have
received such funding.

Love never stops, but goes further. The
siblings stated that, they would pass on the
touch and warmth in life in the future just
like heating that transmits the warmth of the
CPC to thousands of households.

Innermost Thoughts and Feelings of
Geng Haili

After coming to the Company for
practice with my brother again, | had a
deeper feeling than last year.

Here, | had a deeper understanding of
the basic operation process and division
of labor of an enterprise. Sometimes, my
brother and | couldn't help but marvel at
the core technologies and innovative ideas
that underpin the sustainable development
of the enterprise. Meanwhile, we also



saw the hardware facilities supporting the
development of an enterprise, a group of
brilliant leaders and meticulous workers.
As a matter of fact, enterprise development
and our study belong to two different fields.
But looking at it from another way, doing
anything requires a perfect combination of
soft power and hardware. Similarly in terms
of study, we also have to be hard-working
and creative to scale new heights.

Mencius said, "Neither riches nor
honors can corrupt him; neither poverty nor
humbleness can make him swerve from
principle; and neither threats nor forces can
subdue him. These characteristics constitute
the great man", although | was born to a
poor family, | will always remember my
dream and never give up. In the future, it is
not important what kind of career you are
engaged in, what is important is that you can
exert some positive influences on society.
The responsibility of my brother and | in the
future is to change the fate of more poor
students through education.

During the course of internship, my
brother and | went to Beijing Normal
University on weekends. | was deeply
touched by the school motto of "Learn, so as
to instruct others. Act, to serve as example
to all." At that moment, | silently said to
myself, "This is what you have to strive for
in the future. In Beijing Normal University,
| felt a different learning atmosphere from
our school, and was encouraged much. My
brother and | also went to National Museum
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and Museum of Time, and visited the cultural
relics representing the historical development
of the country jointly and the scenes with
rich sense of times amazed and left a deep
impression on people; meanwhile, | also
took pride in the prosperity and development
of the motherland.

During the period of internship, we have
not only broadened our horizon, increased
our knowledge, but also gained confidence
to move forward into future. | am very lucky
to have such a precious opportunity to
come to the Company to learn and improve
myself. Thanks to Uncle Xu for encouraging
and supporting my brother and me in study.
It was Uncle Xu that provided us with these
two opportunities that allowed us to have a
wonderful encounter with Beijing. My brother
and | will turn Uncle Xu's support to us into a
driving force to move forward, and pass the
love to more people in need in society when
we have the ability in the future. Meanwhile, |
also appreciate the care and help from many
elder brothers and sisters in the company.

In the days to come, | will live up to the
trust, grasp every opportunity, and try my
best to walk towards a bright future.

Innermost Thoughts and Feelings of
Geng Yinghai

After a year, my sister and | came back
to Beijing again, and this is a place full of
warmth and hope. | still remembered the
excitement when | first came here last year. It
was my first trip and the first time | met Uncle
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Xu who gave us hope. Each time, his kind
words made me feel the seemingly familiar
but fuzzy warmth that | felt many years ago,
perhaps just like a little bit of paternal love
left in my memory. Just like last year, our
main task in the Company was to type in
contracts. This job seemed simple, but it
tested a person's patience and carefulness.
Contracts are rigorous and precise, and
sometimes, it may cause a lot of problems
with one more word or one word missing. |
think the most important thing we learned in
the Company is to broaden our thinking. We
are both students that major in education,

and the enterprise is basically a completely
new field for us. But when dealing with a
problem, our thinking is to analyze and solve
it from all angles. As the Company's slogan
reads, "Problems will become simple and
easy when you look at the two dimensions
from the perspective of three dimensions".
Maybe what we learned in the Company is
not as direct and useful as what we learned
in school, but | think what we learned subtly
is more important to our development.

On weekends, my sister and | went to
National Museum, National Art Museum
of China and other places with a rich



historical and cultural atmosphere, and felt
the enjoyment and enlightenment brought
by art while experiencing history. We also
went to Beijing Normal University, the
highest educational institution of all normal
universities, and found out that there were so
many different things from my university. Also,
| knew my direction of advancement, and |
will work steadily in the future.

During my stay in Beijing, | have seen
many things that | have never seen before
and understood many truths that | have
never understood before with the care and
help of the elder brother Wang Xiao, the
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elder sister Nie Dan and GM Wang Yan. |
am grateful to everyone who helped me,
even if there is a long period of time to
come, | will never forget.

We are lucky to have more
opportunities to travel to different places
and to increase our experience. But there
are many underprivileged students like
us, and we major in education, and |
think education is the fundamental way
to eradicate poverty. | will try my best to
improve my ability, and bring hope to more
people when | achieve academic excellence
in my studies in the future.
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70 Years of Energy Changes in New China

Author: Collated by Li Jing

Over the past 70 years, China's energy
industry has changed tremendously from low
production level, strained supply-demand
relationship, and serious structural problems
to great-leap-forward development and
realization of historic improvements. As
revealed by Historic Changes Have Taken
Place in Energy Development, Energy-saving
and Cost-reducing Keeps up the Melody of
Era - Series Report IV on Achievements in
Economic and Social Development at the
70th Anniversary of the Founding of New
China released by Energy Division of the
National Bureau of Statistics, China's energy
policies have been improved constantly;
the energy has achieved the great-leap-
forward development in its production; the
consumption of energy has maintained a
rapid growth; the energy structure has been
optimized significantly; the energy efficiency
has been significantly improved; with the
great achievements in energy conservation
and consumption reduction measures,
China's energy development has entered
into a new stage gradually.
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Energy Changes in "13th Five-Year Plans™
(Planning)

In the early years after the founding of the
People's Republic of China, China's energy



base was very weak, with insufficient and low-
level energy production capacity. The first Five-
Year Plan (Hereinafter referred to as "1st Five-
Year" Plan) is a comprehensive development
blueprint with a priority for heavy industry. It
launched China's industrialization process
and socialist transformation successfully, and
changed the industrial structure dominated
by agriculture and light industry in the early
1950s. As of 1957, namely the end of the "1st
Five-Year" Plan (In 1957), China's industrial
output has exceeded that of agriculture, with
the proportion of heavy industry in the total
industrial output rising from 35.5% at the
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beginning of the "1st Five-Year" plan (1952) to
45%. Of 150 industrial units were established
as actually implemented under the Five-Year
Plan, 52 have been actually implemented in
energy sector. Between1950s and 1970s,
great attention was paid to the development
of energy. The state has made specific plans
for the development of power, coal mines,
petroleum and other energy industries, and
also proposed to economize the use of the
above-mentioned energy sources.

The Sixth Five-Year Plan is the first
Five-Year Plan after the reform and opening
up. Since then, the strategic goal of China's
economic development has shifted from
industrial output (Especially the output of heavy
industry) to economic efficiency as core, the
quality and efficiency of energy development
have been gradually improved, and more
attention has been paid to reducing energy
consumption. While paying equal attention to
energy conservation and development at the
same time, energy conservation has been put
in the first place. At the end of the Ninth Five-
Year Plan, China's economy maintained a
steady and rapid growth, and during the same
period, the growth rate of energy consumption
was only 1.1%, and the emissions of carbon
dioxide, sulfur dioxide and chemical oxygen
demand all showed negative growth.

Since the beginning of 21st century,
faced with increasingly severe resource
constraints, ecological and environmental
constraints, China continued to intensify
the efforts in energy conservation and
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actively transformed the mode of economic
development; confronted with the new trend
of international energy development and
new changes in energy supply and demand
pattern, China puts forward the strategic
thought of "energy revolution" and adheres
to the concept of green development. The
"11th Five-Year", the "12th Five-Year" and
the "13th Five-Year" Plan and the framework
documents like Strategic Action Plan for
Energy Development (2014-2020), Strategy
of Revolution in Energy Production and
Consumption, etc., the Innovation Action Plan
for Energy Technology Revolution (2016-2030),
the "13th Five-Year" Plan for the Development
of Renewable Energy, etc. were released in
succession, which increased the efforts in
energy conservation while China's energy
development trend and supply-demand pattern
have undergone new changes. The energy
structure is accelerating the transformation
from raw coal to diversified and clean energy,
and the new energy resources (Wind power,
solar energy and other energy sources) show
the momentum of development. In terms of
energy consumption, the consumption of
natural gas, hydropower, nuclear power, new
energy and other clean energies is growing
at a high speed, and the total consumption
of energy was increased significantly, with
achievements made in energy conservation
and consumption reduction.

The Endowment Characteristics of
Energy Resources Determine the Subject
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of Energy Consumption

With the promotion of various energy
saving policies and measures, the energy
consumption per unit of GDP declined as
a whole. However, due to the endowment
characteristics of energy resources of "more
coal, less petroleum and insufficient gas”,
coal remains the first in terms of its proportion
in China's total energy production and
consumption, but it began to decline as a whole.

In the past 70 years, the raw coal and
crude oil accounted for 96.3% (at the beginning
of the founding of the People's Republic of
China) and 24.8% (in 1976) respectively in total
energy production; by 2018, the proportion
of raw coal and crude oil has decreased to
69.3% and 7.2% respectively. Meanwhile, the
proportion of natural gas, primary electricity
and other sources of clean energy continue to
rise, reaching 5.5% and 18% respectively as
revealed by the data in 2018.

The proportion of coal in total energy
consumption decreased from 94.4% in 1953
to 59% in 2018. In contrast, the share of oil,
natural gas, primary electricity and other clean
energies increased, from 3.8% (In 1953), 0.1%
(In 1957) and 1.8% (In 1953) to 18.9%, 7.8%
and 14.3% respectively in 2018. It is worth
noting that as of 2018, the proportion of natural
gas, primary electricity and other clean energies
reached another record high.

With the continuous development and
growth of China's total energy, constant
deepening of the revolution in energy
consumption as well as the constant reform,



the energy structure, dominated by raw coal,
is gradually accelerating the transformation
towards diversification and cleanliness, and
energy consumption tends to the clean energy
with high efficiency and little pollution.

Currently, China’s economic development
has entered a new normal, and structural
overcapacity in traditional energy production
is still a serious and predominated problem,
with much room for energy quality and
efficiency to improve, and pressure for energy
conservation and consumption reduction. "The
way is arduous and long, you will reach the
destination as long as you keep walking ahead".
The energy transformation and revolution is
speeding up, and is gathering new strength for
new leap-forward and new breakthroughs.

New Energy Development Pattern with
Chinese Characteristics

As the ecological environment and climate
changes have attracted more and more
attention from the international communities, all
countries begin to improve their environmental
protection standards and emission standards
for energy development constantly and the
clean development of energy become the
common responsibilities of the whole world to
cope with the climate change.

Due to the extensive distribution and
abundant reserves of coal in the world, the
United States, the European Union, Japan
and other developed countries and regions
regard the clean development and application
of coal as an important measure to alleviate
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the pressure in energy supply and protect the
ecological environment.

China has a complete range of energy
resources and considerable total reserves,
among which the proven energy and mineral
resources (Coal, oil and natural gas) account
for about 11% of the total reserves of the world,
ranking the third in the world and the first in
the world in terms of water energy resources.
However, the per capita energy occupancy in
China is low, and the comprehensive energy
supply capacity cannot meet the strong growth
of energy demand, which has a significant
impact on China's energy security and
strategic development of energy. The demands
for scientific and proper development of
energy supply and demand resulting therefrom
have significantly improved the comprehensive
development of clean energy in China, and
the improvements in comprehensive utilization
and development capacity of hydropower,
solar energy, wind power and other resources
have become the basic guarantee for further
evolution of China's energy supply and
demand pattern.

An important factor in the development
of energy supply and demand pattern is the
orientation of energy policy. Since the reform
and opening up, China has issued a series of
energy policies from the aspect of compulsion,
guidance and incentives and others as
the guide for the development direction of
energy in the future, which also reflects the
direction of domestic energy development
and development of energy supply-demand
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pattern to some extent. In recent years,
a series policies and regulations have
clearly pointed out the direction of China's
energy development: Low carbon, energy
conservation and environmental protection.

Technological progress is also an
important factor to promote the further
development of energy supply and
demand pattern. The constant decline in
the development and utilization costs of
renewable energy (Hydropower, wind power,
nuclear power, solar energy, biomass energy,
geothermal energy and ocean energy, etc.)
as well as in the consumption prices enables
it to gradually replace the conventional
energy (Coal, oil and natural gas, etc.), and
also makes it further promote the change in
structure of energy industry in China and to
develop a new pattern for the energy supply
and demand.

Development and Application of Geothermal
Resources in China in Recent Years

As one of the most important renewable
energy sources, geothermal resource
includes the exploration, development and
research of shallow geothermal energy
resources, which has been developed
systematically since the founding of the new
China, and also have gone through many
stages of development.

The use of hot springs and hot water
has been recorded long ago in Chinese
history. Since the founding of the new
China in 1949, with the development of
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geological survey and geological exploration
in some hot spring areas, the distribution
map of the hot springs throughout China
has been prepared for the first time. In the
early 1960s, Institute of Geology, Chinese
Academy of Geological Science and Institute
of Geomechanics, Department of Geological
and Mining Engineering measured relatively
accurate conductive geothermal gradient
data, and estimated 3 heat flow value of
Songliao Basin. Since 1970s, China has
conducted geothermal resource surveys and
investigations in more than 20 provinces and
regions, accumulated a number of data, and
have made remarkable progress in regional
geothermal resource survey, development
and utilization of geothermal resources,
basic geothermal theories, etc.

In terms of the development and
utilization of geothermal energy, China
has confirmed the first high-temperature
geothermal field by exploration, and
established Yangbajing geothermal power
station in Tibet in 1977. The comprehensive
utilization and experimental research on low-
temperature hot-water greenhouse planting,
aqua-culture, recuperation-bathing and
heating and others have been conducted in
successively in Beijing, Tianjin, Xi'an, etc.

In 1990s, the geothermal resources
gained rapid development, and the
geothermal wells became deeper and
deeper, and the geothermal resources were
ready for marketization. Blind exploitation
without scientific basis, geothermal recharge



technology, HDR development technology,
comprehensive development technology
of geothermal technology and deficiency in
deep geothermal exploration technology and
other factors result in the "bottleneck” in the
development and utilization of geothermal
resources.

In recent years, the problem in air
pollution has forced adjustments for the
energy structure in a quicker manner. With
the effective implementation of turning coal
to gas, turning coal to power, coal-fired
boiler and comprehensive control measures
against "messy and dirty" enterprises, the
regional air quality has been improved
constantly. Geothermal energy, which is not
only relatively friendly to environment, but
also is an energy that is sustainable, stable,
efficiently recycling and renewable, has
attracted attention gradually in improving
ecological environment and reducing
greenhouse gas emission, in particular in the
field of heating (Cooling).

Compared with wind energy and solar
energy that require medium for storage,
and biomass and water energy for which
there is no mature development technology,
geothermal energy has basically broken the
limitations of the above conditions in the
field of heating (Cooling). The "13th Five-
Year" Plan for Development and Utilization
of Geothermal Energy also proposed that,
the annual use of geothermal energy,
equivalent to 70 million TCE by 2020, will
account for about 1.5% in total primary
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energy consumption, and the increment in
geothermal energy utilization during the 13th
Five-Year Plan period shall account for 1/3
of the increment in non-fossil energy.

Policy incentives and technological
innovation have created new conditions
for further development and utilization of
geothermal energy in China. Look back on
the energy development course in the past
70 years, with the constant adjustment of
energy structure, China's geothermal energy
continues to develop in seeking improvement
in stability; in the future, China shall continue
to seek stability in acceleration and step into
the harvest seasons of geothermal energy.
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The shallow geothermal energy
resource is a kind of important renewable
energy, and also a kind of green, low-
carbon, clean and efficient energy, with
abundant resources and large development
potential. The utilization system of the
shallow geothermal energy resource can
be divided into three parts in general:
Energy collection, energy enhancement
and energy release. As the main mode
for the energy collection of ground-source
heat pump system, the technology of
collecting well with single-well circulating
heat transfer is an original and advanced
shallow geothermal energy collection
technology that is suitable for multiple



geological conditions. It uses the circulating
water as the medium to collect the shallow
underground heat energy with temperature
below 25°C, which can recharge the
underground water completely at the
local same layer. It does not consume or
pollute the underground water and is safe
for underground water. This article will
focus on the standardized management
for the construction of geothermal energy
collection well with single-well circulating
heat transfer.

The field construction management
of the ground-source heat pump system
project affects the engineering progress
and construction quality directly and
also determines the economic benefits,
social benefits, reputation and survival of
enterprise to a large extent. Therefore, it
is necessary to establish a safe, scientific,
proper and efficient field construction
management system, improve the
management of construction management
personnel, safety consciousness and
specialized technical level, and strengthen
the management of mechanical equipment,
construction tools and construction
materials, ensure the safety of the
construction site, improve the quality and
efficiency of construction, so as to promote
the development of enterprise, expand the
economic and social benefits of enterprise,
and improve the reputation of enterprise.
To choose a good management method
will yield twice the result with half the effort,
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thus ensuring the smooth completion of the
project fundamentally.

By virtue of ISO international
standardization system, the enterprise can
implement 1ISO 9001 quality management
system, 1SO14001 environmental
management system and OHSAS18001
occupational health and safety management
system, and establish a sound standardized
management system based on the actual
situations of the enterprise. Through
standardized management, the enterprise
forms a complete set of standardization
management system in field construction,
so that each working procedure and each
post have rules to follow and are well
documented. In such case, the construction
quality and safety of the engineering project
can be guaranteed practically.

1. Strengthen the standardization
management of construction quality on
the construction field

The engineering quality is the
foundation for the survival of construction
enterprises, and if it is not controlled
strictly, it will lead to rework, delay in
progress, waste of materials and increase
in cost; if the customer is not satisfied, the
enterprise will lose its competitiveness
and will be eliminated by markets; the
construction quality on construction site
will affect the whole engineering quality,
construction progress and production
safety directly, so it is necessary to
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strengthen the quality management of the
field construction.

1.1 Control the quality of raw
materials strictly

By implementing ISO 9001 quality
management system, the enterprise focuses
on customers and seeks mutual benefits
with suppliers according to the eight major
principles of quality management. By
screening and selecting eligible suppliers
strictly and establishing long-term stable
cooperative relationship, it can ensure the
quality of raw materials and supply cycle, so
as to ensure the construction quality of the
project form the source.

First of all, the procurement personnel
shall order raw materials from eligible
suppliers according to the project demand,
which can not only ensure sufficient materials
to meet the construction requirements, but
also reduce the amount of funds occupied,
thus reducing the financial pressure on
enterprise. Secondly, the material inspector
with specialized knowledge shall control
the quality of incoming goods strictly, and
shall resolutely reject unqualified materials
that cannot meet the requirements of
the inspection. Finally, the warehouse
management personnel shall register the raw
materials, keep records on out-put and in-
put of warehouse, standardize the material
storage and mark the materials accordingly;
in case of any unqualified engineering works
caused by quality of raw materials during the
project, it can be traced back to the supplier
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of raw materials.

1.2 Control the quality of construction
procedures strictly

According to the requirements of
ISO9001 quality management system, the



enterprise formulates the operating instructions for quality
supervision and control, defines the responsibilities
and division of labor of the project manager, quality
inspector and head of quality control, so as to identify
and deal with the problems in a timely manner, eliminate
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the hidden trouble in the bud
and improve the quality of field
construction; strengthen the
process inspection during the
construction and final inspection;
establish the inspection
standards and procedures
for key links in construction,
focus on the inspection and
acceptance of concealed works,
and improve the quality control
during the whole construction
process and acceptance.

1.3 As a key important
procedure, it is required to
inspect the geothermal energy
collection well with single-well
circulating heat transfer strictly,
including:

1) Finished well: Inclination,
depth and diameter of well;

2) Well casing: Silk screen,
installation depth of well casing,
diameter of well casing;

3) Well devices: Pump
location, sealing position,
insulation value of water pump
cables, position of wellhead
pipeline, steering, electric
current value of pump, etc.;

4) The circulating water
yield, dynamic and static
water level and sand-carrying
capacity shall meet the design
requirements;
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2. Strengthen the standardization
management of construction safety on
the construction field

Safety management is of particular
significance in the field construction
management. The safety management
has two aspects, namely the safety
of the project itself and the safety of
construction personnel. By implementing
the occupational health and safety
management system of OHSAS18001,
the enterprise shall improve the safety
standardization management in the
following aspects:

2.1 In terms of system, the
enterprise shall establish a sound
safety management system, define the
safety responsibility system, stipulate
the frequency of safety inspection
and accident handling procedures;
develop a targeted safety contingency
plan; sign the safety agreement with
the construction team before entering
the site for construction; observe the
construction environment carefully,
identify the potential hazard sources after
entering the construction site, evaluate
the risk and formulate corresponding
countermeasures, and post the system
information onto the wall so that it is
visible to everyone.

2.2 Strengthen the investment and
management of the special funds for
production safety, equip with sufficient
safety appliances and facilities, assign
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specially-assigned personnel to take the
responsibility for the registration and
bookkeeping, maintain and repair the
safety appliances and facilities regularly,
so as to keep them under good working
conditions, and reduce the probability
of construction accidents caused by
hardware facilities;

2.3 Select the personnel who have
long been engaged in the management
of safety production and who have
abundant practical experience, a strong
sense of responsibility and high-level
professional technology for management
and supervision of production safety and
environmental protection; appoint full-
time safety officers on the construction
site to supervise, inspect and handle
relevant matters, correct and handle
operations against regulations at anytime
and anywhere to eliminate unsafe factors
and ensure the personal safety of workers
and prevent accidents; carry out safety
disclosure and technical training for the
construction personnel on the construction
site, so that each construction personnel
can understand how to operate and how
to protect against injury accidents; also,
it is possible to improve the vigilance of
the construction personnel by analyzing
major accidents and by education, thus
improving the safety awareness and self-
prevention awareness of the construction
personnel, thus not hurting others or
being hurt by others.



3. Strengthen the standardization
management of construction technology
on the construction field

3.1 Before the construction of the
geothermal energy collection well with
single-well circulating heat transfer, it is
required to make a site survey and prepare
overall construction design according to the
construction conditions, which shall include
engineering tasks and construction safety
requirements; main equipment, personnel,
materials, expenses and construction
schedule; well implement every construction
technical measure according to the
construction steps;

3.1.1 Construction preparation: Make
clear of the position of geothermal energy
collection well, get to know the underground
construction facilities at the well position,
bury the pile casing before spud-in, arrange
the storage position of drilling rig and
materials, the temporary living quarters of
drilling personnel, and reserve access roads
on the construction site. Prepare the original
records on shaft sinking project and prepare
the single-well construction technical
programs.

3.1.2 Rig arrangement: After the
arrival of rig at the construction site, install
the rig according to the pre-determined
well location, and the rig must be erected
steadily.

Select spud-in parameters according to
the design requirements.

3.1.3 Run down the pipe: The well
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casing consists of three parts, namely bored
pipe(filter), solid pipe(casing pipe) and sand
sediment pipe, and the specific number
of pipes to be run down and standard
of entangling nets shall be implemented
according to design requirements. It is
required to dilute the mud in the well before
running down the pipe.

3.1.4 Gravel filling: Purchase the size
and type of particles according to the
design requirements. The gravel must have
good roundness and shall be filled evenly
and continuously. It is required to measure
the depth of gravel filled at any time during
the gravel filling and check the amount of
gravel filled.

3.1.5 Well flushing: Flush the well in a
timely manner after running down the pipe
and filling the gravel to prevent the mud cake
of well walls from thickening and hardening.
The following three methods (pulling of
piston, air compressor and water pump) are
combined to flush the well according to the
hydraulic characteristics and muddy sand
contents in the well.

3.2 There are many construction
technologies involved in the engineering
construction, including drilling, borehole,
pressure test, welding, etc., and each
construction technology can be divided into
different types. The technical standards
adopted by the construction shall not be
lower than the provisions stipulated in
national and industrial standards.

3.3 Do a good job in technical disclosure.
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The technical disclosure is the most detailed
and meticulous guidance for construction
and production, and the details and
correctness of technical disclosure affect the
progress of every step of the engineering
construction directly. The detailed and
rigorous technical disclosure affects all
aspects of engineering construction, and
plays a crucial role in the use of materials,
construction sequence, overall quality as
well as economy and safety. Each step of
the technical disclosure is required to be
detailed and meticulous, and shall guide
the each step of the construction, and
shall be as detailed as possible in terms
of working method for each step, selection
of materials and equipment specification,
matters needing attention as well as
corresponding measures to be taken,
so that the construction personnel can
understand their working tasks as well as
how to meet relevant requirements.

4. Strengthen the standardization
management of construction personnel
on the construction field

4.1 Each engineering project shall
be established with a project department,
and equipped with necessary professional
members, including project management
personnel, safety officer, quality inspector,
material-man, data processor, constructor
and machinist, etc.

4.2 Formulate the responsibility system
for each post on the project site, and make
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it clear that each performs its own functions
and takes its own responsibility.

4.3 There will be many construction
teams involved, and they will often work
together on the same plane during the
construction of engineering projects. To
avoid cross-construction and affecting
each other, it is required to make unified
arrangement and proper division of labor, so
that all personnel can coordinate organically
as a whole to complete the task together.

4.4 Enhance the professional
competence of technicians, and the
professional technicians are required to
study relevant national standards, industrial
standards, local standards, procedures,
norms and contract documents, and get
familiar with and master specific quality
requirements and technical indicators. Train
the staff regularly, implement the latest
requirements to each construction personnel,
understand the latest national, industrial and
enterprise trends, in particular some obsolete
and prohibited technologies, material and
equipment as well as specifications, so as to
improve the professional competence of the
technicians constantly.

5. Standardized management of project
schedule

5.1 There are many factors affecting
the progress of the engineering
construction, including human-related
factors, technical factors, material and
equipment factors, financial factors,



climate factors and environmental
factors. Therefore, a complete and
practical schedule that can not only
meet the contractual requirements, but
also guide the construction schedule
shall be developed based on the
engineering characteristics prior to the
commencement of project, and effective
schedule management measures shall
be formulated.

5.2 The premise to strengthen the project
schedule management is to formulate a
perfect engineering schedule, and formulate
the overall plan for engineering construction
with reference to the overall engineering
design and quality standard. Arrange the
construction time according to geographical
environment and weather conditions of the
construction site, arrange to deliver the raw
materials to the construction site, make
arrangement for the construction equipment
and overall planning and scheduling of the
construction personnel according to different
construction sequences, well divide the
overall construction scheme and ensure
to complete the project under the premise
that the construction scheme can be
implemented.

6. Standardization management of
construction environment on the
construction field

By implementing 1SO14001
environmental management system and
establishing a systematic environmental
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management mechanism, the enterprise
can not only improve the environmental
management to prevent pollution, but
also improve the overall management
of enterprise. Educate all the staff on
environmental protection on the project site
so as to enhance their sense of responsibility
for environmental protection. Control the
sewage discharge and garbage classification
effectively on the construction site, sign a
recycling agreement with the receiver for
recyclable waste so as to reduce pollution,
save resources and energy, and make
effective use of raw materials. Meanwhile,
reduce various environmental costs (such as
compensation and fines, sewage charge),
and reduce the costs of enterprise and
obtain better environmental benefits.

To sum up, the construction
management on project site is an important
and direct battlefield of the construction
enterprise's competitiveness. The proven
international ISO management system can
provide the enterprise with efficient and
convenient standardized management, and
by implementing ISO series of management
system, the enterprise can control the
quality strictly, and improve customer's
satisfaction; enhance the awareness of
environmental protection, and make greater
contributions to social benefits; eliminate
safety accidents strictly and protect the
safety of project and personnel, thus
improving the management and corporate
image significantly.
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Case Presentation of Coal to Clean Energy
Transtformation Project in Rural Bering 2016

I.Project Introduction

In accordance with the relevant requirements of
Guiding Opinions on Promoting “Transformation
from Coal to Clean Energy and Coal Reduction
and Replacement” in Villages in Rural Beijing

in 2016, Ever Source Science
& Technology Development
Group Co., Ltd. completed the
centralized “coal to electricity”
clean self-heating renovation
project in Xiran Village, Xishan
Village and the communities at
the 4th Qinghe Street before the
heating season in 2016.

Il.Project Overview

The centralized “coal to electricity”
project in Xiran Village covers 434
households in Xiran and Tongjiafen,
with a total heating area of
161,791m?, 4,774 tons of scattered
coal were burned for heating in
winter before the renovation; the
“coal to electricity” project in Xishan
Village covers 724 households in
Dongping Village, Xiping Village
and Nanping Village, with a
total heating area of 316,039m?,
about 9,412 tons of scattered
coal were burned for heating in
winter before the renovation. The
“coal to electricity” project in the
communities at the 4th Qinghe
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Street covers 935 households at
the 4th Qinghe Street, with a total
heating area of 142,609m? and
about 4,300 tons of scattered coal
was burned for heating in winter
before the renovation.

lll.Project Features

The project adopts HYY Ground
Energy Heat Pump Environment
System to carry out central heating
renovation, and the system is
supported by single-well heat
exchange circulation for ground
source energy collection, composed
of ground source energy collection
wells, central heat pump rooms,
and heating radiators. According to
the different geology of the three
villages, the project adopts single
well of geothermal energy collection
with circulation heat exchange with
and without energy storage grains
respectively.

The centralized heat pump room
system is designed and installed
in a modular manner, and all
modules are transported to the
installation site after prefabrication.
All the modules can be connected
by pipelines on site, thus greatly
shortening the construction period,
improving the installation accuracy
and ensuring the construction
quality of system.
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In order to improve the reliability of the
central heating system, the project has set up
a centralized monitoring system in each central
heat pump station building, and the management
personnel can control the operation parameters at
any time.

In the meantime, according to the distribution
of renovated villages and community buildings,
the end of outside pipe network is laid divisionally
using branch network of pipes, and installed
with the combination of direct burial without
compensation and overhead laying. Considering
the characteristics of large number of residents,
household areas and different heat preservation
conditions of each house building in the renovation
area, it is designed to charge according to the heat
meter. All households are equipped with remote
heat meters, electric on-off valves and centralized
heat metering monitoring platforms. During
operation, the heat metering monitoring platform
can be used to directly read the heat consumption
of each household and control the on-off of the



heating valve according to payment status.

IV.Operation Conditions

(I) Operation & maintenance guarantee

In this project, the property company affiliated
to Ever Source Group conducts professional
operation and maintenance training for villagers,
and establishes a professional team to guarantee
the operation and maintenance of the project and
ensure the heating time and temperature.

(I1) Environmental benefit of project operation

After the renovation, compared with coal-fired
heating, Xiran Village directly replaces 4,774 tons
of scattered coal, directly reduces the carbon
dioxide emissions of 12,508 tons, sulfur dioxide of
35 tons, nitrogen oxide of 12 tons and smoke dust
of 49 tons;

Compared with coal-fired heating, Xishan village
directly replaces 9,412 tons of scattered coal,
directly reduces the carbon dioxide emissions of
24,659 tons, sulfur dioxide of 70 tons, nitrogen
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oxide of 24 tons and smoke dust of
98 tons;

Compared with coal-fired heating,
the communities at the 4th Qinghe
Street directly replaces 4,300 tons
of scattered coal, directly reduces
the carbon dioxide emissions of
11,266 tons, sulfur dioxide of 32
tons, nitrogen oxide of 11 tons and
smoke dust of 45 tons.

V.Project Advantages

The centralized “coal to electricity”
clean self-heating renovation of
shallow ground source energy has
enabled residents no longer use
traditional coal-fired heating and
also eliminated the potential safety
hazards of stoking, cinder dumping
and carbon monoxide poisoning.
On the premise of ensuring the
heating temperature in winter,
compared with directly-heated type
electric heating, the distribution
and operation costs of shallow
ground source energy clean self-
heating are one quarter of that of
directly-heated type electric heating
equipment. The clean self-heating
of shallow ground source energy
has greatly improved the quality
of life of rural households and
realized the win-win development
of the enterprise, government and
rural residents.
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