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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 the China Ground Source Energy Industry Group Ltd. (HKEx: 08128, China Ground Energy)

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.
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CONSIDERATIONS ON ACCELERATING
THE DEVELOPMENT OF GEOTHERMAL
RESOURCES IN CHINA
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Considerations on
Accelerating the
Development of
Geothermal Resources
in China

Author: Cao Yaofeng(Academician
of Chinese Academy of Engineering,
Director of the National Center for
Geothermal Energy)

The Chairman Xi Jinpin proposed to
advance the Four Revolutions, including the
energy consumption revolution, the supply
revolution, the technical revolution and
the institutional revolution while presiding
the 6th conference of the Central Leading
Group on Financial and Economic Affairs
on June 13, 2014. The National Program
for Scientific and Technological Innovation
in the "Thirteenth Five-Year Plan" published
and distributed by the State Council on
August 2016 proposed the "Four Deeps"
Strategy- Deep Space, Deep Sea, Deep
Land (including hot dry rock) and Deep
Blue. The 14th Conference of the Central
Leading Group on Financial and Economic
Affairs discussed the 6 key livelihood issues

like "haze", "garbage classification" and

NG}
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others on February 21, 2016, among which
the haze was put forward as the the first
guestion, and the Chairman Xi stressed
that, "The advancement of the cleaning
heating in winter in the northern area is an
important content that matters whether the
haze days could be reduced, and of energy
production and consumption revolution
and the revolution in style of rural life; use
gas or power as appropriate, make use
of clean energy as much as possible and
accelerate the improvement of proportion of
cleaning heating according to the principle
of giving priority to enterprises, advanced
by the government and acceptable to the
residents. No matter the energy revolution
or the national "Four Deeps" Strategy, in
particular the haze problem to be addressed
as proposed by the 14th Conference of
the Central Leading Group on Financial
and Economic Affairs, they provide the
opportunities and challenges for the rapid
development of the geothermal industry in
China, and are the unshakable responsibility
of our geothermal scientific research
community, in particular the geothermal
industry.

l.Understanding of the Importance
of Geothermy in China's Economic

and Social Development

The geothermal resource is a renewable,
clean energy, with large reserves and wide
distribution, and is featured with cleanliness

13
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and environmental protection,
wide application, high
stability, recoverability and
other, and is not subject to
seasons, climate, diurnal
changes and other external
factors compared with wind
energy and solar energy, and
it is a realistic and competitive
energy source.

The Chinese Academy of
Engineering has incorporated
the "Strategic Study on the
Planning and Layout of
Geothermal Industry in China"
as the key consulting project
of the Chinese Academy of
Engineering in 2016, which
shall be completed within
two years. This project is
to make medium and long-
term development plans for
geothermy, and study and

14

propose suggestions on national geothermal policies,
and strive to create an environment enabling rapid
development of geothermal industry.

The Chinese Academy of Engineering held a kick-off
meeting for the key consulting project "Strategic Study
on the Planning and Layout of Geothermal Industry in
China", and more than 20 academicians participated in
this meeting and offered advice ad suggestions actively on
June 20, 2016. In addition to the traditional advantages of
the geothermal energy, the personnel of the Project Team
also found that it was of great significance in the grand
structure of speeding up the haze governance and coping
with the challenges of the climate changes positively
through preliminary research since the establishment of
the project.



(I) Outstanding Contributions of Geothermy
to Energy Structure Adjustment in the future

The proportion of non-fossil energy
would be improved to 15% in 2020 from
12% in 2015 in China in accordance with
the Thirteenth Five-Year Plan for National
Program for Energy with an increase 3%.
The cumulative heating/cooling area would
reach 1.6 billion square meters by 2020
according to China's Development Planning
for Geothermal Industry in the Thirteenth
Five-Year Plan, and would substitute 70
million tons of coal equivalent in total
together the areas of power generation,
planting, breeding, bathing, etc.

If the total energy consumption would
reach 5 billion tons of coal equivalent by
2020, the geothermy would account for 1.5%,
with an increase of 1% over 0.5% at present,
which means the geothermy would account
for "1/3" out of the 3% for non-fossil energy
in five years in the future. It indicates that
the geothermy contributes significantly to the
energy structure adjustment in the future.

(I) Outstanding Contributions of Geothermy
in Addressing the Climate Changes in China

The Paris Agreement was adopted on
the Climate Conference in Paris in 2015,
which represented a new milestone of
human in response to the global challenge
of climate change.

China made a commitment for the deadline
of the carbon emission intensity and peak by
2030 after the Climate Conference in Paris,

NG}
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and China's pressure on carbon emissions
will be very prominent. As mentioned before,
the geothermy would substitute 70 million tons
of coal equivalent in the Thirteenth Five-Year
Plan, corresponding to a reduction in carbon
dioxide emissions of 170 million tons. It is of
great importance to reduce the total carbon
emissions and carbon intensity in China.

(1) Outstanding Contributions of Geothermy
to Addressing the Current Air Pollution

With the development of economy and
society, people are no longer satisfied with
adequate food and clothing, but pay more
attention to quality of life. Currently, the air
pollution makes people difficult to escape from
the haze, which also attracts much concern.

China has published the "Ten Measures
against Air Pollution". Nowadays, people are
aware of the major cause for haze, and most
people tend to believe that the coal-fired
heating boiler and the coarse coal particles
combustion are the major causes to haze.

The emission standards for sulfur dioxide,
nitric oxide and dust are 400mg/m°®, 400mg/
m® and 80mg/m® respectively according to

15
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Emission Standard of Air Pollutants for Boiler (GB13271-2014) for coal-fired heating boiler, while the
boilers in the coal-fired power plant implements the Emission Standard of Air Pollutants for Thermal
Power Plants (GB13223-2011), which specifies the emission standards for sulfur dioxide, nitric oxide
and dust as 100mg/m°®, 100mg/m® and 30mg/m® respectively. The emission standards of the heating
boilers for sulfur dioxide, nitric oxide and dust are 4 times, 4 times and 2.5 times of that of the boilers
in the power plants.

It is estimated that pollutant emissions from 1 ton of coarse coal particles combustion are
about more than 10 times of that of 1 ton of industrial coal after centralized emission reduction.

What the solar power generation, wind power and others substitute is the pollutants
discharged by the coal-fired power plant, but what the geothermal heating substitutes is the
pollutants generated by fire coal of the heating boilers and the direct combustion of coarse
coal. Therefore, the significance of geothermal development for air pollution control will
become more prominent.

Il. Preliminary Considerations on the Planning and Layout of Geothermal

Industry in China

The energy consumption maintains the
pattern dominated by coal for a long time in
China, and the total energy consumptions
in 2014 reached 4.26 billion tons of
coal equivalent, among which the coal
consumption accounts for 2.79 billion tons
of coal equivalent, oil consumption accounts
for 740 million tons of coal equivalent,
natural gas consumption accounts for 240
million tons of coal equivalent, and the non-

16



fossil renewable energy consumption accounts for 490
million tons of coal equivalent.

The coal accounts for 65% of the primary energy
consumption in 2014, oil for 17.4%, natural gas for
5.6%, and the non-fossil renewable energy for 11.5%.
The pressure is great in structural adjustment of
energy consumption.

The heating area grows in northern towns year
by year. The provinces, autonomous regions and
municipalities directly under the central government
requiring building heating by laws include: Beijing,
Tianjin, Hebei, Shanxi, Inner Mongolia, Liaoning, Jilin,
Heilongjiang, Shandong, Henan, Shaanxi, Gansu,
Qinghai, Ningxia, Xinjiang, Tibet and others, a total
of 17 provinces and cities. With the development of
urbanization, the heating area continues to grow.
The heating area has reached 12.6 billion square
meters, with 184 million tons of coal equivalent for
heating energy consumption by 2014. The total energy
consumption for the North reached 289 million tons
of coal equivalent together with the 105 million tons
of coal equivalent for heating in the rural areas in the
North, about 6.8% of the primary energy consumption
of the year.

17
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The proportion of the coal-
fired boilers for heating decrease
gradually, dropping from 76.3%
in 2000 to 45.4% in 2013;
that for gas and cogeneration
heating increases year by year,
and the gas heating accounts
for about 10% in 2013, and the
cogeneration heating accounts
for about 40%; but the geothermy
and other new heating mode still
accounts for low proportion.

The State Standard Thermal
design code for civil building
employs the average temperature
in coldest month ad the hottest
month of the years in succession
as the main indicator, and
divides the whole country into
five regions, including Extremely
Cold, Cold, Hot in Summer and
Cold in Winter, Hot in Summer
and Warm in Winter and Warm.
Currently, the heating in China
is targeted at the Extremely
Cold and Cold Region. But with
China's economic and social
development, the demands from
the regions of Hot in Summer and
Cold in Winter Region for heating
have become more intense.

(I) Layout of "Heating" and "Power".
From a global perspective,
the overall installed capacity of

17
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geothermal power generation is relatively
small, although America has the largest
scale of geothermal power generation,
but its installed capacity is only more than
3 million kW. While China is limited by
general geothermal resource conditions,
low efficiency in power generation and
high costs, there is no newly installed
capacity for geothermal power generation,
remaining at less than 30,000 kW for a
long term. Therefore, the utilization of
the geothermal energy is dominated by
geothermal heating and others by 2030 in
general, and supplemented by geothermal
power generation. However, in view of the
enormous resource potential in the hot dry
rock in China, we advocate to develop the
geothermal power generation after 2030,
with the breakthroughs in the exploration and
development technology of the dry hot rocks.

(1) Layout Issue in Shallow and Medium and
Deep Geothermal Development

The shallow, medium and deep
geothermal development should keep pace
with each other. In general, the medium and
deep geothermal development is strictly
limited by the resource conditions, unlike
the geothermal energy in shallow layer that
could be widely distributed; what's more,
the investment is large for the medium and
deep geothermal development at early
state, it requires a great deal of effort and
expenses invested in resources exploration,
which is also a cause for the late start of the

18

medium and deep geothermal development.
However, the regions with better medium and
deep geothermal resources, is featured with
less land occupation of heating facilities and
other advantages due to the large heating
area achieved by water gathering of one
single well for medium and deep geothermal
heating (one well in Xiong County could
supply heat for 100,000 square meters),
in this case it could realize the overall
planning and integrated development of the
geothermal heating for one city.

1. Layout of Shallow Geothermal Energy in
Northern and Southern China

Generally speaking, Southern China is
abundant in streams, rivers, lake and other
water resources, so the regions that water
sources well match with the buildings could
give priority to river water-source mode;
otherwise, the underground water resources
heat pumps or the buried pipe ground source
heat pump system. The surface water and
the underground water resources in northern
China is inferior to that of the southern China,
and the government has set strict limits on
exploitation of the groundwater, therefore,
the buried pipe ground source heat pumps
are considered for use mainly.

The municipal wastewater is a very
important resource, with few environmental
constraints; therefore, both the northern
China and the Southern China shall increase
their development intensity in sewage source
heat pump system. However, the current
development pace is slow, so we shall



enhance research and analysis, and find out
its reasons.

2. Layout of medium and deep geothermal
energy

¢ The medium and deep geothermal
heating extends from county to central city
and towns and to rural areas

¢ The medium and deep geothermal
heating extends to the provision of both
heating supply and cooling at the same time

To improve the utilization efficiency of
medium and deep geothermal energy, the
medium and deep geothermal cooling in
winter shall also be promoted as an important
task while doing well in geothermal heating
in winter at the same time. In particular, the
emerging towns ad new development zones
shall be incorporated in the urban planning in
advance so as to ensure that end users have
geothermal heating and cooling conditions.

@ Development of PPP Mode for Medium
and Deep Geothermal Heating Vigorously

The PPP (Private-Public-Partnership)
model for geothermal development refers
to a long-term cooperative relationship
established by introducing social capitals
by Government on the basis of a franchise
agreement in order to provide central
geothermal heating in cities. Generally, the
term for such cooperation shall be 30 years.

(3) Respond to "One Belt One Road", and
Geothermal Industry Implements the Strategy
of "Going Abroad" Positively

The strategy of "One Belt One Road" is a
top national strategy proposed and promoted
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vigorously by China in recent years. The
resolution made on the 71th general
assembly of the UN approved the economic
cooperative initiatives like "One Belt One
Road" and others on November 17, 2016,
which are a greed by 193 member states.
The countries along "One Belt One Road"
are abundant in geothermal resources,
with a broad prospect of development and
utilization. As the bridge head of "One Belt
One Road" to promote the development
of geothermal energy, Xianyang has set
a fine demonstration role to promote the
development of geothermal energy in the
countries along "One Belt One Road".

(4) Promote Geothermal Technology
Innovation

Increase the intensity of scientific and
technological innovation, and enhance the
level of geothermal research. For one thing,
apply to establish and construct a state-
level key laboratory for geothermy of high
level. Solve the causes and distribution of
the geothermal resources, exploration and
evaluation, drilling and well completion,
reservoir reform, highly efficient heat
transfer, geothermal water recharge,
geothermal utilization and a series of
problems; for another, pay special attention
to the research on science and technology
of hot dry rocks, apply to incorporate into
the key national R&D plan, integrate the
cutting-edge scientific and research strength
in hot dry rocks at home and abroad so
as to achieve the economic and efficient
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development of the hot dry rocks as soon as
possible.
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(5) Promote the Industrialization of
Geothermal Energy Vigorously

Introduce the informatization and
intelligentialization vigorously, and enhance
the overall level of the geothermal industry.
On one hand, improve the informatization and
intelligentialization of geothermal industry.
Promote the geothermal development
and utilization enterprises to go out of the
low end and step forward to the high end.
Enhance the development level of the
geothermal industry in China in accordance
with the mode of integrated design, modular
construction, digital delivery and intelligent
operation; on the other hand, promote the
securitization of the geothermal industry. Get
hold of the timing that our nation promotes
the green finance vigorously, increase the
publicity on the role of the geothermy in the
development of the economy and society in
China, promote the Government to establish
a geothermal industry development fund,
attract the rapid integration of the social
funds at the same time so as to provide fund
support for making the geothermal industry
bigger and stronger.

(6) Strengthen the Training on Geothermal
Talents, and Accumulate Strength for Rapid
Development of Geothermal Industry

In order to strengthen the training of the
specialized geothermal personnel, the
National Center for Geothermal Energy
and specialized geothermal committees
at different places have held many
sessions of training classes, and invited



academicians, professors in universities,
the leaders from national ministries and
commissions as well as experts and other
to teach the courses, which played an
important role in improving the specialty
accomplishment and policy understanding
of the geothermal working staff.

In terms of discipline construction,
although we do not have geothermy major
set in universities at present in China, the
Tianjin University, Institute of Geology
and Geophysics, Chinese Academy of
Sciences, other colleges and universities
as well as research institutes have
begun to set postgraduate education on
geothermy. Recently, China University
of Petroleum (Beijing) won the approval
and support for Subjects Innovation and
Foreign Talents Introduction Plan for
Institutions of Higher Learning (111 Plan)
published jointly by MOE and the State
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Administration of Foreign Experts Affairs
P.R. China, which is the first foreign talents
introduction base for geothermal energy
development field in China.

Ill. Conclusions

China has rich geothermal resources,
with broad geothermal market and mature
geothermal technology. We shall hold on
to favorable opportunities that our country
pushes the structural adjustment of energy,
and addresses the climate changes and
air pollution control positively, gets ready
for the planning and layout of geothermal
development, develops the geothermal
resources of high quality rapidly and
efficiently so as to make the sky bluer, the
water cleaner and the trees greener, and
make contributions to the realization of the
Two Centenary Goals earlier and fully.
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CHINESE GEOTHERMAL ENERGY
INDUSTRY EXCHANGE CONFERENCE
2017 HELD IN SHIJIAZHUANG
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Chinese Geo-thermal
Energy Industry
EFxchange Conference

2017 Held in
Shijjazhuang

Under the background of Beijing-Tianjin-
Hebei integration, Beijing, Tianjin and Hebei,
as one of regions with most serious air
pollution in China, are faced with rigorous
governance requirements so it is very urgent
to develop the new geo-thermal energy
vigorously.

“Chinese Geo-thermal Energy Industry
& Ground Source Heat Pump Technology
Exchange Conference 2017” was
solemnly held in the Hebei Assembly Hall,
Shijiazhuang from January 3 to 5, 2017.



The Conference was sponsored by the
Construction Environment Engineering
Center of the Ministry of Housing and
Urban-Rural Development and the China
Energy Environmental Protection High-tech
Industry Association with the assistance
from SINOPEC Star Petroleum Co., Ltd.,
Geo-thermal Energy Industry Committee
of China Energy Research Society, Geo-
thermal Energy Professional Committees of
Geological Society of China, China Mining
Association and Chinese Geo-physical
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Society, and Shandong Hongli Heat-Pump
Energy Co., Ltd, and organized by Hebei
Zhongdi Geo-thermal Energy Group, Hebei
Association of Water Vocations and Baoding
Geo-thermal Energy Association, Hebei.
With “Drive with Management and
Policy and Cross-boundary Integration
between Industry and Capital” as theme,
the Conference hoped to summarize
the experience and shortcomings in the
development of geo-thermal energy industry,
establish a complete development and
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utilization management system and a perfect
equipment research and development system
in order to promote the geo-thermal energy
industry, and to create a new route for the
cross-boundary integration and competitive
cooperation of geo-thermal energy industry.

The Conference basically involved the
following contents: analyze the national sector
planning and policy of geo-thermal energy
industry, introduce the new development and
practical case of geo-thermal energy industry,
and promote the heat pump equipment and
new technology.

Mr. Wang Bingchen, a senior counselor
of the State Council, Mr. Shen Mengpei,
a counselor of the State Council, Mr. Cao
Yaofeng, a academician of Chinese Academy
of Engineering and Director of National
Geothermal Energy Center, Mr. He Manchao,
a academician of Chinese Academy of
Engineering and Director of National Key
Laboratory of Deep Rock and Soil Mechanics
and Underground Projects of China University
o f Mining and Technology (Beijing), Mr. Wu
Qiang, a academician of Chinese Academy
of Engineering and other experts attended
this Conference and gave the wonderful
speeches. However, the Conference was
strongly supported by the Ministry of Land
of Resources, China Geological Survey,
Hebei Provincial Department of Land and
Resources, Hebei Bureau of Geology and
Mineral Resources Exploration, Hebei Water
Resources Department and other government
authorities. More than 600 attendees and
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representatives of energy industry from all
parts of China gathered together to discuss
the fast development scheme of geo-thermal
energy industry.

At the beginning of the Conference, Mr.
Wang Bingchen, a senior counselor of the
State Council and Director of Construction
Environment Engineering Center of the
Ministry of Housing and Urban-Rural
Development with a reputation of “Chinese

¥ Mr. Wang Bingchen



Master of Geology Survey” make an opening
speech, and said that the invitation to discuss
a development scheme of geo-thermal energy
industry and a haze control scheme in the
serious haze of Shijiazhuang aimed to make
everyone know the necessity of haze control
and understand the urgency of developing the
geo-thermal energy.

The Conference was hosted by Mr. Li
Ningbo, Executive Deputy Director of
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Superficial Geo-thermal Research and
Promotion Center of China Geological Survey.
Liu Fenggqi, Chairman of Drilling Branch of
Hebei Association of Water Vocations gave
the first speech “Sum Up the Development
Concept of Geo-thermal Industry to Make
Contributions to Overall Construction”, which
was followed by the reports of many experts
and enterprise representatives.

Academician Cao Yaofeng gave us a
wonderful speech “Thinking about Rapid
Development of Our Geo-thermal Industry”.
“Four deep” strategies, regardless of energy
revolution or national, mentioned in the
speech, especially the significant haze control
proposed by the 14th national finance leading
group, offered both the advantages and the
challenges to the rapid development of our
geo-thermal industry which is the responsibility
of our geo-thermal research circle, especially
the industrial circle. We have the rich geo-
thermal resources, a wide geo-thermal market
and the mature geo-thermal technology.
Our state is strongly promoting the energy
structure adjustment, taking active measures
against the climate change and controlling the
air pollution. We shall take this opportunity to
do well in the planning and layout research of
geo-thermal energy development and develop
the high-quality geo-thermal resources rapidly
and effectively in order to create the clearer
sky, cleaner water and greener plant and
make every contribution to the achievement of
our goal of two centenaries.

Academician Wu Qiang gave us a detailed
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speech “Numerical Simulation and Application
of Heat Collection System Based on Single
Well Circulation”, and explained “The function
of underground energy collection sub-
system is mainly dependent on the specific
hydrogeologic condition, stratum structure,
water-bearing stratum type and depth,
boundary nature, hydrogeologic parameter
and thermophysical performance parameter
of the site. The underground energy collection
sub-system is vital for the ground source
heat pump system. Although we are later
than the international counterparts, we have
make a lot of significant work and obtained
some significant achievements in the shallow
ground source heat pump system. We are
using the numerical simulation technology to
evaluate and forecast the operating status
and evolution trend of single-well circulated
ground source collection sub-system.”

Mr. Xu Shengheng, Board Chairman of
Hengyouyuan Technology Development
Group Co., Ltd, as the representative
of shallow ground source smart heating
enterprise, gave us a speech “Moral Use of
Energy — Smart Heating — Use the Shallow
Ground Source without Combustion,
Emission or Pollution for Smart Heating of
Buildings”. In the speech, he said that “Moral
use of energy: use the energy scientifically
as per the energy grade; replace the coal
with electricity efficiently: improve the power
generating efficiency of primary energy;
heating with renewable energy: use the
shallow ground source as the substitute

28
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energy of heating; increase of the proportion
of renewable energy can protect the
environment, reduce the transport, develop
the industry, improve the life quality of people
and decrease the haze effectively.”

At the end of the Conference, in order
to well coordinate with the national green
development and haze control policy
and promote the healthy and sustainable
development of geo-thermal industry in the
new normal economy, Hebei Geo-thermal
Energy Association brought forward the
“Green Development Proposal of Geo-
thermal Energy Industry” to call for the
scientific planning and brave innovation
on the utilization of geo-thermal energy
resources and call the relevant government
authorities to strongly support the geo-
thermal energy industry.
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IMPERATIVENESS OF SHALLOW
GROUND SOURCE ENERGY TO HEAT
THE BUILDINGS SMARTLY
——Debriefing Meeting of Ever Source
Science and Technology Development
Group Co., Ltd for Experts
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The Shallow Ground Source Energy Has A Broad
Application Prospect in Facility Agriculture and the
Storage of Agricultural Products

Author: Xu Huiyuan (Professor, doctoral supervisor, former dean of College of Economics

and Management, China Agricultural University)

Protected agriculture is a kind of modern
agriculture that adopts engineering technology
method to provide suitable controlled
environmental condition for the efficient
production of crops or livestock. It changes
the natural light and temperature conditions
and optimizes the environmental factors for

crops or livestock, so that they can continue to
grow. Protected agriculture includes protected
planting, protected breeding and protected
edible mushrooms. The basic facilities
mainly include general environment-security
greenhouse, animal building, etc.. In Europe,
Japan and other countries, this concept is
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called “Protected Agriculture”, while in the
United States, it is usually called “Controlled
Environmental Agriculture”. China protected
planting accounts for more than 85% of that of
the whole world. Greenhouse area is 6 million
hectares with an output value of more than
900 billion Yuan, creating nearly 100 million
jobs and making a great contribution to stable
supply of agricultural products, continuous
farmer income improvement and continuous
improvement of agricultural modernization
level. China arable land area per capita
accounts for only 40% of that of the world;
developing protected agriculture is one of the
most effective technical measures to solve the
problem of a large population with relatively
little (arable) land and promote the sustainable
development of agriculture.

I. Main methods and disadvantages of
heating, cooling and ventilation in China
protected agriculture

At present, there are two main methods
to implement protected agriculture in our
country: one is adopting the automation,
intelligence and mechanization technology to
establish modern large-scale greenhouse with
heating, lighting, ventilation and sprinkling
irrigation facilities. The other is farmer’s
establishing solar greenhouse and multi-span
greenhouse by agricultural film; the latter
is the main method. In any case, the main
purpose is to create suitable temperature and
light conditions (including air temperature
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and ground temperature) for the growth of
crops and livestock. For this purpose, farmers
use their wisdom to take a variety of heating
and insulation measures. For example,
design rational lighting angle to increase
the light; select anti-drop film with high light
transmittance and aging resistance; minimize
the building shading and keep film cleanness;
reduce greenhouse cooling gap, close doors
and windows and timely repair film hole in
order to improve the light transmittance and
heat insulation; use small arch greenhouse,
two-layer screen, paper cover, grass carpet
and other shielding to realize multi-layer
insulation. In addition, ditch cold proof trench
and loosen the soil to improve soil structure
and heat absorption and insulation; cover
with plastic film and irrigate under the film to
reduce surface evaporation and transpiration;
realize heating by soil heating line; before
cold winter comes, use hot blast furnace, gas
tank, fire pot and other temporary auxiliary
heating; use straw bio-reactor to increase
the indoor temperature, etc.. Among them,
arched greenhouse is the most commonly
used facility in planting and breeding industry.
Greenhouse is also called hothouse; it can
receive light and preserve heat (or heating),
create crop growth conditions during
seasons not suitable for the growth of crops
and livestock, thus increasing yield. In low-
temperature season, in order to ensure
seedlings cultivation or planting of vegetables,
flowers, trees and other plant, greenhouse is
usually used. There are a lot of greenhouse



types, including glass greenhouse, plastic
greenhouse, single-span greenhouse, multi-
span greenhouse, single-roof greenhouse,
double-roof greenhouse, greenhouse with
heating, greenhouse without heating and
other types by different roof materials, lighting
materials, shape and heating conditions.
In the vast rural areas of our country, main
measures to adjust the temperature of
greenhouse are as follows:

1. Use coal-fired or oil-fired boiler to provide
heat in order to maintain a certain temperature
in greenhouse in winter. By this method, it
is difficult to control the temperature in the
greenhouse; in summer, the temperature can
only be reduced by ventilation; the greenhouse
ventilation effect is bad and the ventilation is
not convenient. In addition, most greenhouses
can only adjust the air temperature in the
greenhouse, instead of the soil temperature;
in the winter, the temperature for crop root to
absorb water and fertilizer normally can not be
reached. Meanwhile, since most greenhouses
use coal-fired boiler heating, it is easy to
cause environmental pollution. The oil-fired
boiler cost is high. Some greenhouses set
up underground heat-absorbing pipe to form
a water cycle to obtain heat; by this method,
less heat is obtained and the temperature in
the greenhouse cannot reach a certain level; it
is difficult to maintain a constant temperature.

2. Directly use electric energy heating, such
as greenhouse soil heating line, heating line,
seedlings cultivation heating line, electric
hotbed and other heating methods. Problems
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in these methods include: firstly, low electric
energy utilization and high cost; secondly,
difficulty to ensure the required seedling soil
temperature in place with power shortage;
thirdly, complicated design and construction
and high cost.

It is the main concern that how to improve
the heating and insulation performance of
greenhouse, reduce energy consumption
and improve the production efficiency and
economic benefit of greenhouse, especially
in cold winter. Greenhouse heat insulation
ratio is a basic index for the measurement
of the insulation performance of solar
greenhouse. It refers to the ratio between
the area of the transparent covering material
with less thermal resistance and the sum of
the area of wall (the greenhouse envelope)
and land with larger thermal resistance in
the solar greenhouse. The greater the heat
insulation ratio, the better the heat insulation
performance. The heat insulation ratio of
common greenhouse is less than 1.0. For
the vast rural areas, especially the north of
the country, such insulation ratio cannot meet
the need of crop growth. Because of the
different temperature needs of different crops,
the insulation ratio of different greenhouses
is different. Therefore, the temperature of
greenhouses with different heat insulation
ratio shall be controlled and regulated
according to different climatic conditions and
the different temperature needs of different
crops; in general, greenhouse temperature
within 10 to 30 degrees can meet the demand
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of crop growth. However, for crops with high
demand for growth environment, especially in
north area, most greenhouses need to take a
certain heating measures. The conventional
greenhouse heating method is electric air
conditioning and hot blast stove system:;
however, these two methods is costly with
high energy consumption and poor effect(the
temperature effect is instable), and they also
cause environmental pollution. Therefore, it is
imperative to develop a new way to increase
the temperature rapidly, ensure constant
temperature with low energy consumption,
low cost and no pollution.

Il. It is obviously advantageous to use
shallow ground source energy for greenhouse
heating

Geo-thermal energy can be divided into
medium-depth geo-thermal energy and
shallow ground source energy. Medium-depth
geo-thermal energy refers to the geo-thermal
energy at higher temperature at the depth of
several kilometers. European countries use
it for power generation, China mainly uses
it for direct heating (such as hot spring); this
kind of geo-thermal energy is of high grade;
however, it is much constrained by geological
conditions and collection technology and
cost. shallow ground source energy refers
to the low-temperature (generally about 25
degrees) geo-thermal energy within two
hundred meters underground in sand, soil or
groundwater; under the current technical and
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economic conditions, it can be fully developed
and utilized,; it is extracted from the ground in
winter and the temperature is improved after
heat conversion by pump, then it is supplied
to houses; in summer, the heat in house is
transferred to the underground soil. Shallow
ground source energy is almost everywhere
at any time and the temperature is very
stable; after heat conversion by pump, low-
temperature shallow ground source energy
is suitable for residential and greenhouse
heating; it is more competitive over coal-
fired and oil-fired heating and cooling
system. In the 13th Five-Year plan of energy
development and the 13th Five-Year plan
of renewable energy development officially
released by the National Development and
Reform Commission and the National Energy
Administration recently, a geo-thermal energy
development plan is developed for the first
time; the development and utilization of
shallow ground source energy with which
many people are still unfamiliar finally attracts
people’s attention. shallow ground source
energy is an important part of the renewable
energy heating system, especially for Beijing,
Tianjin, Hebei and the lower reaches of the
Yangtze River, where the environmental
requirement is relatively higher and the haze
iSs more serious at present, geo-thermal
energy will play an important role. The plan
determines that, by 2020, China geo-thermal
heating will reach 1.6 billion square meters;
currently, the heating area is only 500 million
square meters, which shall increase by 1.1



billion square meters. In Beijing, Tianjin and
Hebei, the geo-thermal heating area will
reach 450 million square meters by 2020,
accounting for 20% of the total heating
capacity of city. In addition to heating and
cooling for buildings, geo-thermal energy will
play an important role in protected agriculture,
especially in greenhouse heating, cooling and
ventilation etc..

1. After installation and debugging, shallow
ground source energy for greenhouse
heating can keep the required constant
temperature in the greenhouse; the operation
and maintenance is simple; not like a hot
blast furnace, there is no need to add fuel
uninterruptedly;

2. When using shallow geo-thermal heating,
after heat conversion, the 1kW power energy
can produce 4kW or even more heat with
a energy efficiency ratio up to 4.0, which
is much higher than the electric heating
system: 1.0 (while the fuel energy efficiency
is less than 1.0); the energy saving effect is
remarkable;

3. The required temperature range of most
of the greenhouses is within 30 degree;
by using fuel or electric heating system,
the temperature is much higher than the
temperature range, resulting in energy grade
waste; by using shallow geo-thermal heating,
the temperature is within 45 ~55 degree
(low temperature heating); the temperature
difference and energy loss is small, thus
avoiding energy waste;
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4. By using shallow geo-thermal heating,
Zzero emission can be realized, so there is no
pollution to the environment;

5. Shallow ground source energy can be
collected at any time in any place with simple
facilities; this can reduce the occupation of
arable land;

6. Shallow ground source energy can not
only be used for greenhouse heating, cooling
and ventilation; but also used for controlling
the temperature in the greenhouse and the
soil temperature.

Promotion of shallow ground source energy
in greenhouse can not only save electricity
and labor costs to a great extent, but also
control haze effectively. Widely promotion of
shallow ground source energy in protected
agriculture is the best strategic decision to
change the situation of “haze surrounding the
cities from the countryside".

[1l. Application of shallow ground source
energy in protected agriculture system

In 2007, EVER SOURCE SCINECE &
TECHNOLOGY DEVELOPMENT GROUP
CO.,LTD. cooperated with the Research
Institute of environment and sustainable
development of Chinese Academy of
Sciences, established a Venlo type
greenhouse mainly relying on shallow ground
source energy. This project adopts the
HYY single well heat exchange technology
to provide heating and cooling source for
greenhouse; it is a subproject of the national
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“11th Five-Year” science and technology
support program and a demonstration project
of protected agriculture.

The experimental greenhouse is Venlo type
glass greenhouse in north-south direction;
it is 8m wide from east to west and 32m
wide from north to south; the roof height is
4m; the total height is 5.5m; windows are
set on both sides of the ridge at a certain
distance. The greenhouse uses external
solar screen of aluminum coated polyester
material. The experimental results show that,
in hot summer, the greenhouse temperature
can be reduced by 7.8 degree in average
(13 degree at most) by the combination
of wet curtain fan and ground source heat
pump. Within 2.5m in the greenhouse where
crops grow, the temperature is much lower
than that of the upper space; use “ground-
ceiling” cooling mode to greatly reduce the
greenhouse energy consumption. To sum
up, in hot summer, the using of wet curtain
fan+ground source heat pump and “ground-
ceiling” system can significantly reduce
the greenhouse ambient temperature, thus
ensuring the normal growth of crops and
saving energy.

IV. It is more safe, economical and
environmental friendly to use shallow ground
source energy in the storage of agricultural
products (especially grain)

Grain storage mainly includes food storage;
China is the country with the world's largest
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grain production and consumption; at
present, in grain production area, although
grain drying machine has been widely used
and the problem of grain drying is gradually
solved, the dried grain has uneven and water
content and bad quality after drying; this
is mainly because the temperature control
of drying machine is not stable. When the
temperature is too high in the drying machine,
the grain temperature will rise too fast, the
grain will be too dry and the breaking rate is
increased; when the temperature is low, the
drying rate is reduced and the grain water
content is higher than that of the standard
grain for storage. Therefore, keeping stable
temperature during grain drying is an effective
means and necessary measure to ensure
the grain quality after drying. Another means
of grain storage temperature control is the
use of grain cooling machine; it reduces the
grain temperature through blowing cooled air
in the grain heap and controls the grain heap
water content effectively, thus realizing safe
grain storage. It can prevent grain insects
and mildew, reduce food loss, balance grain
temperature and moisture, prevent moisture
transfer, delamination and condensation,
process heated or high-temperature grain,
prevent high-water-content grain from heating
up and improve food processing quality, etc..
However, the grain cooling machine realizes
cooling through ground cage with high power
consumption and cost, and it is not stable. In
addition, because grain cooling by ventilation
equipment in winter is greatly influenced by



natural environmental conditions and seasonal
conditions, the cooling energy efficiency ratio
(EER) of ordinary air conditioning in barn is
not high; when the air temperature is above
30 degree, the cooling effect often can not
meet the requirement.

Low temperature grain preservation
technology is a technology by using completely
closed cooling cycle to realize low temperature
in grain heap, suppress moulding and create
a compellent pest hibernation condition to
kill pest gradually; avoid the use of chemical
insecticides; inhibit enzyme activity, reduce
the rate of starch hydrolysis and fat oxidation,
maintain food freshness and nutritional value,
prolong the storage time limit of grain. EVER
SOURCE SCINECE & TECHNOLOGY
DEVELOPMENT GROUP CO.,LTD. provides
a demonstration project for a grain depot in
Yunnan Province, uses single well circulation
technology to extract shallow ground source
cooling energy, thus, the grain cooling process
does not consume water, nor release any
toxic and harmful substance, green grain
preservation is realize through this way.

Using shallow ground source energy in
grain storage has the following advantages:
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a stable temperature control, less power
consumption and lower operating costs than
the cooling machine. It is estimated that the
energy consumption of shallow ground source
energy in grain storage is 2/3 less than that of
the grain cooling machine; the energy saving
effect is very significant. Food safety is the
priority in grain storage; how the grain depot
reduce the use of, even do not use chemical
agent in grain storage period, ensure the
original quality of grain and realize true
green grain storage has been an important
research topic in the field of grain storage.
By using shallow ground source energy in
grain storage, the temperature and humidity
control can be realized in accordance with
different requirements of different grains,
so as to reduce pest damage, avoid drug
residues in grain, effectively maintain the
water content and nutrients in grain, prolong
the grain storage time and ensure grain
quality. Therefore, the use of shallow ground
energy in grain storage is more green and
safe. In addition, grain storage by using
shallow ground source energy realizes zero
emission and pollutant; it is energy saving and
environmental friendly, Why not use it?




BEmR
POLICY ADVICES

AEETE .

v = ——
BEREEHS
ADVICE ON THE ROUTE MAP FOR
COAL ZEROING AND SUBSTITUTION

IN CHINA

f5& 129 (REMR IEDEFRORIERE. 1E7R

wE

21 L HNRIKR . FEREM 0 BAEREIR
. ERFEEEAESRN, FE=ZKEE
B0 :

1. BERUET . BEEEEIBE;

2. BERBHEELH—IXBEERNBZSLA
oK

44

R RF e T RS = 1T )

3. WAMKFIBER, HSERTE, K
ERSERIEESE .

=N EEFZOEREAEEROEEMR
o t=RIHRITE, ESk Tanite” =
B{ISEIEEGERERIBE . RS ERH . JEFE
Bl ‘KEAFESEREZR. . 5~
RH S ERYRERE S AR AELT



P RRLIEERREFRE . ERERIBE . FER
DEEFINREE, (FEREI=RHS:

HE—: BRUERERIEZNZLEETRY
mafeR CREEE. RER. WES. KE

S ABIKURERS ) ;

HET: 20305801 (AE+RNREFITR
x) EEREBRTUSLN2EREREES S
TRRZEAQ%LAT, EEEREMTBAERERES51%
PAE, flRiERERRAEAFNEH;

HE= WIEERHEE TR EIEN
TR B A

. BEERRZINGFEN =K H 0

EERR
POLICY ADVICES

F) BRZFHAEREZREFE, LE1.
N+ Zh\FHER=KEFRERREFTIUE
f: ﬁ.ﬁzﬁff Ko, 2FE=R.
. =R, KB, RERNEIEE
‘|’ HEAE), FEGDPHR®ZERIG, M5.75
£)10.98512%, mBHA, GDPIEM1.9F, &
RIEZERIBN1 .24/ . +=HK (20155 ) &
ERGDPREXEERG1%, BERERBEEREL
=XEm1.3215; HEGDP 2HAR2.67ZE
BEFE R HARG.72(5. thEtRR, THERGDP
ABIRR T, KERREHEEEER2.16(8, fBR
192.521&F. M20105%, HKESUCDPREERE

PEEEANEEFTER, m%‘ﬁ“éﬁiﬁ‘ﬂ]
HEEKRE, FOSHLLCREBERTUNTEIS.
MINEIR, TR T LUR R I EARRIBEIRE RIS
BHER, ERIEIESTJRBGHEN, XET
TCODPEIT—B=+2fE. £+—hHK (2010

.2 &, 2EAR4.618, INKELESEEFERN
, B+"RAHPRR. REHLEERAEE
EI"JjCl —IRBERAYH RS E A2 REEREE R
289tfI, 20105220.3%,
201551K22.9% . £+ "HFH, 2013

* 1 HFR=KE54K GDP. BEEBEZEF] CO, HER

*H T HA i EE T SRS o

3.16 13.41 1.274 67.14 3.23 13.74 1.267 77.3
4.7 19.97 1.9 100 41 17.8 1.64 100

IMF ([EFr g
14.62 5.75 5.39 61.96 17.95 10.98 412 73.16 | H4HLD K

46266 4288 42308 9229 55573 7991 32518 9464

22857 | 2432.2 500.9 12002.4 2280.6 3014 4485 13147.3 | Hi[H BP HHife
19 20.3 4.2 100 17.4 22.9 3.4 100 VRV R 4
7.23 1.81 3.93 1.79 7.06 2.19 3.54 1.71 My 2 B~ 1.43
156.3 423 92.9 193.7 127 274.5 108.9 179.7 i e A A
5.25 17.14 1.24 35.56 3.96 19.2 1.28 38.4 .
14.8 48.2 3.5 100 103 50 3.3 100 ARATR
37.2 17.6 40.2 33,5 37.3 18.6 423 32.9
27.2 4.0 16.9 23.8 31.4 5.9 22.8 23.8
23.0 70.6 24.9 29.7 17.4 63.7 26.6 29.3
8.4 0.7 13.2 5.2 8.3 1.3 0.2 4.4
2.6 6.6 3.8 6.5 2.5 8.5 4.9 6.8 BP 4
1.6 0.5 1.0 1.3 3.1 2.1 3.2 2.8
54.9 82.4 11.4 335 53 103.3 13.6 352.7 | ZE[EFEYE PIEA

45



BEmR
POLICY ADVICES

FEhlEzERREUVSRICIz EhETRER
fEGEEIRENE:  “2012FFPEEMGDPERE
EHFRFEKFRN2.5E. EEMN3FEZ. AR
RI71%, HESBEFE1ERERNBIELE 14000
TARMIGDP, MakFKFIH250007T
GDP, EEMIKFE310007tGDP, BHARZ
500007tGDP, HREFEATRIBRT, KIEH
FRFKFERS, PERIGDPIRRIAZIB7H1Z
TT5XECDPREES, EFARKEIAILE
FEEMBARIKFET, JUKERTEN(E
EX. " +ZH#H, HESRERFBAERY
H33%, LEREERMFIOTESR. BIL. i
% Be. I, 2. BI. HRESHEE
A FZ = BB REFE YL ERR B H K FEFZ40%
Ef, NahEREKFURES25%Ea. FE
AR R AP EIRF @AY “HWRIT" ; &Y
EMENEmEBHEIRNER, EERTENH
2%, MR ESRUREBE THEC,

2. ExRattE s, BiEsRAHLIEAR
BIEREREN

BERERKE, rEttFRIE%=Er~
E—HRHRE—, QMFTEMIZE0FX,
RITEFIER75012ME, SEHERTIH75%
2007%m1, =EERMFESTE, XEWI
Bregtd. XigMEMETIEREER, 2008F A
ATk, FR2012G M FEHUNLELE
MR REIE R, 20135, EEERBEELS
1#42.2120%, 2014FFE2.9%, 20155F 1R
793.7%, BRERRBEENHEIRAI50%,
AEHRERSEN—FATEEE. BX—N
% (ZBPHUE) , MEERBZEASIZS T
BB, FEE/0%ER, ERSHES%A
£, B20150FEXERERBEE T, BAREL
F+o M2000FZE2013F13F (8], FLERERIBZE
F188.8%, FIFELN2.2{20E., +=FHK (2015

46

F) BREZLEN39.65120, EREEEE
7936.98120, HAE. WK, &4, I
KIEERXFBESI18.39121E. 6.2712ME.
5.25{ZBF02.53121E . BB AAEILFHEEBER
HER—3 (QIEMREBE ) . BINISITREET
Brgm, SRAZFNEREBE550Zm’, 2R
BERE A ELBIE 25% » KD REBIER MR HIER
SEERTERE . FEEIUET .. SRAN.
PM2.585BRIKHE

3. Ak (. ) RIREISIHM.

EEMRAREA

HEER BN EIRERRISRATNE . 15
FHIRAKHIMAER, R AXAHRERIER,
AOZE, Brek, K. HEZEEE, ML
WHIE, E—FRINSREHETETEPM2.5E5E
NEZERER. EIMFEEE: 20065FERICOHE
WEG1ZNE, BITBATEERIST . SIZMEHF,
UEHRE—. BEERNERSEBNE, KERE
2005F SO A EIA2549R 1%, SHFE—HF
WKRE . FERSEMERFEEFLURRAN
MBI —ATHIE IR, JERAEHRIIBEZW
ERFE®: 2030FmFHECOAMEEILT
IBERFIE . ESEmm 7 KRiSRMmaTa0t
o BERANZZTAHEIEREHE., KI=H
MXFFI=AMXTE . BEEEENE,
BEMHETAE SRS

HELTE. BF. X TR 8RR
EMNEN—NZIt, RERKERE. BxRR
g, BIEREEFRENRLE, BEBRAR
FIERE. BEAOKEE, ErSSEH . TE
BIEEFRE. WELENERRERENEEZR ML
B, EARELUE GRS HIX M EZR A

—.ER. BEEFREREGERN =RAS

HERRRREHIO=KEB S, ERIE
HBERZO. waE (R, H) BEMEIEEEE



URT, SRTEISHEFENDARER., T
&, B, BAREERAE ERNIZIBAR
BREITUTHIEREE.

HE—: MR EEEESMEEERE
BRERNEDEER.

BEREZ TR, WKMHEE. XBE. 7KEE.
EYREEL R ZBEE B S BERSRMNIZ AT
EERE. T=ANK, BEER2020FRERE
Birigd: 220205, FEHARERALLEIXR
15%, KASIE10%, ERAGHEEEHITEC2%
LA o 14 MM IE R E =8 1L 95%, 8
NEFBIZMRAS T 85.512m°, 57
BHIRAS18501zm®, TWES3001Zm?, EE
53001Zm?, KEEHN21Zkw, KPAREFAE1

EERR
POLICY ADVICES

Zkw, HRAFIFIAS0005 EARES . KFHEE.
MEE. 7KEE. EVIRBER BAERERAE T ZEIEH
M. O BRFNBSRZARS], HEER
AtbEAS, ERNASRAEIEER. HEEHAY
ZMBERER. EFEEX, EESMATTE
RiEE, K2 . JHERFRIZBIIRER.
EB1AZ40T X (BFE140KER) , MBS
T, BEE¥ N ZHLHRT 0. NERRE
Hopeh EEE SRR REINEMNERT,
Rl B RIR AR AT REE IS AEN TRIAICHL,
ENE, 498820 (nm) KB SSARKI TS
AMEFRERERVEE . FEIL, HWEEPRIS MBS
BEREEERNEDRR, NiZERXFMNE
A=A, tlA. tARAE15FHRITL,

7 2 tPEIIRE RIS MRER

TN < o ZEMH e el s
= K /\H = P N ~
. NN 2013 [H +#F 31
3 = P e
1 REHRE 95 {7, Nfi A7 Y S TR 4 289 i %
2| REHbIAE | 2500 [ZNGERHERE | 80 503§£ "6 7 1615-89
5% EIA, 2012
e 3 TUAES 25-36 Jife. m? 300 | 3001Z m® | FREA A ST
Ul =g
iR e | sespim | e T
Bl R = 8 Jiilm *%?»IW%&%
o Fifi L 350 120, ¥ [ +#F, 2013 th
K eao om0 [ S
6 FARR 40 Jif, m® 65 185 fZ, m® | 2015 4E[H + &
o rot 268 {4 20 2015 4 [E £ &
A
it 5 10176 {21 100 |4 fZmikRAEE| 2015 4E[E 438

47




BEmR
POLICY ADVICES

HET: 2080FBFEXMKEERBE S
EETRBEZEA9%LLT, SMIEERERAHIAS1%LA
£, ERFEERERUENENSHE.

2013FREBRRKBEFRBETE, T
2015FERIHEE A —IRBERSIHEERILLAIT
fEZE64%, XERTEREFKEFENE, &
FERITWRSRER, WEk. WREFRE, LHEF
ERERMERBECDEES . T+ -"ANRE=%F
BIEREEGCTFIREN1.17%,. REB+=H
ek, 5+=A. +0A. TARRERAHF
BIBEMEA1.1% . 1.0%. 0.9%A8d, W+HAEAR

(20305 ) =ERKHEZEE L TREE49%LA
o Alt, EEfEFrsTAFitirIGDPIERE,
ERHENEST, EHlEREZRCDEMEREE
REESE, FEITIERRR.

HE=: WEEFRTIWEREIMERNL. T

PRI AER

ERIMEGRIZ A MHES LR R AR
MRk . ERSHRIE, BEIrZ3EH
B o XMIRIRATUHE D AR5 BERUR
T, 10002 B EKEMMERICRFIEEIR20Z
BEEELA, RERK. RRIPREEIZST=
iz, RARESRTE . BIERREERNHENRE
&, SEITHARM . Bal, BIEERMHETE
B=M5I0: AR HAMERER, X
WIFBERE R AL D BCRE (RSP, TR
5. BRBREF) . RERmUBERE (=
. IR WTRERKS) DARBHERZEY
FENEBENLTREERARS ., 2 ERARREE
BB3MEFHK, 10-15FI=/7r[EE: B
DB ER, SCMBRITRG MR BIEaE
ELEaNZ=3PA7m

7 3 HERTOMNIRMIRIEREIUR

FEA 15 4 FF L WREL | R | & :‘éﬁ%zti (PA3
9451
Bgpft | AR | ™E |10 4ELRL| 70-80% K. Jh. 250 oG /m?|  BARE | BAK 30 T /m’
5 WRIE S = BRI 20 I /m?
K FhE [100% | Fyg i 8 4 35% JHJE | 200-300 AR >30 J¢ /m’
KME % Jt /m’
Hige# | —70% | Ziy5ye |15 4ELL| 300% | HL +60% (300 jG /m?|  AHE iz
FREALRR H - A A 18/m’

wars (R, M) FEMIERE
HREMAONEZEXPM2.5EZNEERE,
E—ER/RFM TN T AR S HEKE
ERERNRNFREE . BEoEHIEF X
BIFBE T2 LUBRRAGEN . REBEK~E
PEEAEDRANDER, BRNMERRE, B

48

SRABATTE . HRBREETmP N R A 68
RBERIREER . T/ NEREB I 3 IF
MIEHERS, HEEIE, W . AL
MBPIRER, NEZELSBHBRERL, KiEN
25 F R X50-900MWithgE IR X igy ( #vf 2
REFRIBILE




EERR
POLICY ADVICES

Advice on the route map for coal zeroing and

substitution 1 China
Author: Cheng Ren

Abstract

The 21st Century becomes a time of low carbon,
clean energy and renewable energy. However,
the energy trend in China is not promising. There
are three prominent problems:

1. Low energy efficiency and excessive
consumption of energy;

2. Coal consumption takes over large proportion
among consumption of primary energy;

3. Fossil fuel is extensively used, posed serious
drain pollution and large area of continuous haze.

Direct combustion of large amount of coal is
the key factor causing the three problems. In the
middle stage of the 13th five-year plan, “action
plan” of the State Council is carried out every side
to reduce coal consumption and control the total
amount of energy. As pointed out by President Xi
Jinping, “China must develop an energy revolution
in aspect of energy consumption, supply,
technology and mechanism...”. In the future five-
year plans, it is necessary to realize a route map
for coal productivity reduction, coal consumption
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reduction and coal amount control as soon as
possible. On this basis, the following three advices
are put forward:

Advice 1: Clean energies (such as shallow
ground source energy, deep geothermal energy,
shale gas, coal bed methane, combustible
ice and natural gas) among ground energies
should become the main force for substituting
coal energy;

Advice 2: Up to 2030 (i.e., at the end of the
15th five-year plan period), if coal consumption
reduction and coal energy substitution measure
is taken, the proportion of coal consumption
should be reduced to less than 49% and that
of clean energy and renewable energy should
become more than 51% so as to completely
turn around the situation of China using coal as
the major energy;

Advice 3: Building heating industry in city
and town should take the lead to realize an
intelligent heating without incoalation and
without combustion.

l. Energy status and three prominent problems
existing in China

China is the largest developing country in the
world and also the biggest country in energy
production and consumption. In recent more than
half a century, energy industry gradually forms into
a complete energy structure system taking coal
as the main energy. While guaranteeing the social
demand for energy supply, coal energy supports a
more than 120 times doubled GDP. At the end of
the 11th five-year plan period (2010), China finally
became the second largest economy in the world,
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see table 1. As can be seen from the table of
comparison between the three largest economies
in the world before and after the 12th five-year
plan period, there are three major problems in
Chinese energy in urgent need to be overcome.

1. High energy consumption, low
energy efficiency and excessive energy
consumption

During the 12th five-year plan period, Chinese
GDP subjected to a rapid increase by 1.9 times
from 575 to 10980 billion $. This increase is
far more than that in Japan; however, energy
consumption was only increased by 1.24 times.
At the end of the 12th five-year plan period
(2015), Chinese GDP is only 61% of American
GDP; however, the total energy consumption
is 1.32 times of that in America; Chinese GDP
is 2.67 times of Japanese GDP; however, the
energy consumption is up to 6.72 times of that
in Japan. In other words, under the same GDP
conditions, the energy consumption in China is
respectively 2.16 times and 2.52 times of that in
America and Japan. While in 2010, the unit GDP
energy consumption in China is respectively
2.7 times and 4.6 times of that in America and
Japan. As can be seen, China was of high energy
consumption but had a fast progress during the
12th five-year plan period. Indeed, China is the
biggest country in energy consumption. The
total consumption of primary energy in China
accounted for 20.3% in 2010 and up to 22.9% in
2015 among that in the world. In the middle of this
period, as presented by Lu Youmei, academician
of the Chinese Academy of Engineering, in the 5th
National Energy Enterprise High-Level Forum in



2013, “in 2012, the unit GDP energy consumption
in China was 2.5 times of the average of that in
the world and respectively more than 3 times
and 7 times of that in America and Japan. 1-ton
standard coal consumed in China only created
RMB 14000 Yuan in GDP, while that in the global
average level created 25000 Yuan in GDP, that
in America created 31000 Yuan in GDP and that
in Japan created 50000 Yuan in GDP. Provided
that energy consumption is fixed, when the GDP
value created by consuming 1-ton standard coal
reaches the global average level, the GDP scale in
China will be up to 87000 billion Yuan, equivalent
to total GDP in America, let alone reaching the
level in developed countries such as America and
Japan. Thus, China has large space for improving
energy efficiency.” In the beginning of the 12th
five-year plan period, the total energy use rate of
China is about 33% which is 10% lower than that
of developed countries. The average unit energy
consumption of main product from electrical
engineering, steel, non-ferrous metals, chemical
industry, building material, light industry, textile
and other high energy consumption industries is
about 40% higher than the international advanced
level; the oil consumption of motor vehicle in
China is about 25% higher than that in the EU.
China rapidly becomes a “world factory” of low
and mid-end products; while providing cheap and
fine commodities all over the world, the problems
of excessive energy consumption and serious
environment pollution are left over in China.

2. Unreasonable energy structure with
over-high proportion of coal energy and
over-low proportion of clean energy
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China is the largest country in coal industry with
coal storage volume ranks third and production
always first in the world. Over the 60 years
after New China was founded, coal production
accumulated up to 75 bhillion ton, accounting for
75% in the global coal market. Before 2007, the
supply and demand of coal all over the country
is basically balanced, only with stage, regional
and seasonal shortage. Since 2008, the supply
of coal became greater than the demand for coal.
Especially in the second half year of 2012, there
was an overall excess production capacity in the
whole country. In 2013, coal consumption all over
the country reached a peak of 4220 million ton
which is reduced by 2.9% in 2014 and 3.7% in
2015; however, the coal consumption in China still
accounted for 50% of that in the world, namely half
of the total coal consumption in the world is from
China. on the basis of BP data, coal consumption
in China is far more than that in America and
Japan, where China accounted for about 70% and
America and Japan respectively accounted for
about 25%. However in 2015, coal consumption
in America was reduced, but that in Japan was
increased. During the 13 years from 2000 to
2013, coal consumption in China was increased
by about 220million ton/year, accounting for 8.8%
annually. At the end of the 12th five-year plan
period (2015), total coal consumption reached
3965 million ton and consumption of commercial
coal reached 3698 million ton, wherein coal
consumptions in the four large coal consumption
industries such as electricity industry, steel,
building material and chemical industries were
respectively 1839 million ton, 627 million ton, 525
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million ton and 253 million ton. Coal consumption
in electricity industry almost accounted for half of
total coal consumption including cogeneration.
Energy consumption in operation of building was
unceasingly increasing, total civil construction area
had exceeded 55 billion m* and its total energy
consumption accounted for more than 25%.
Thermal power generation and coal combustion
heating are the key cause of excessive coal
consumption, low energy efficiency, pollutant
emission and PM2.5 haze.

3. Combustion of fossil fuel such as
coal and petroleum is the basic cause of
pollution and haze

Currently, China has become the largest country
in pollutant emission in the world. Pollutant
emission is the consequence of emissions and
energy use by human beings. Under a series of
weather conditions, direct combustion and low
emission of coal and petroleum combustion as
well as industrial emission becomes the direct
cause of PM2.5 haze. Based on IMF data, in
2006, CO, emission in China reached 6.1 billion
ton which exceeded the 5750million ton emission
in America in that time, ranking first in the world. As
presented by the State environmental protection
administration, early in 2005, SO, emission in
China had already reached 25.49 million ton,
ranking first in the world. Chinese leadership made
a solemn promise to never achieve temporary
economic growth at the cost of environment. In
the world environmental summit conference,
President Xi Jinping publicly announced a promise
to get Chinese CO, emission reaching the peak
before 2030. The State Council issued an action
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plan for preventing atmospheric pollution. Six
ministries and commissions such as the National
Development and Reform Commission issued a
tentative method for coal zeroing and substitution
management in Beijing-Tianjin-Hebei region,
Yangtze River Delta area and Pearl River Delta.
Each province and city also prepared contingency
plan for control of serious air pollution.

The coal zeroing, coal substitution and coal
productivity reduction method for China is not
temporizing measures of the time to simply
change the energy structure but the way to show
the responsibility and natural reputation as a
large country, the promise of President Xi Jinping
made to the world and also a big solution to
improve people’s living quality and health. Total
coal amount control, coal zeroing and substitution,
coal productivity reduction and changing the coal-
oriented energy structure are national strategies
and shall never be weakened by any words.

II. Three advices on forming into a route
map for coal consumption reduction, coal
substitution and coal productivity reduction

Among the three predominant energy problems
in China, excessive coal consumption is the core
problem, direct combustion and low emission of
fossil fuel such as coal and petroleum is the cause
of low energy efficiency and the serious pollution
is the inevitable result of haze. How to realize coal
zeroing and substitution and what kind of energy
is to be used for replacing coal shall be arranged
with a route map on the basis of the big data
integrated plan.

Advice I: Many kinds of clean energy in ground



source energy such as shallow ground source
energy are the main energies for replacing coal.
Energy is diversified. Clean and renewable
energies such as solar energy, wind energy, water
energy, biomass energy and nuclear energy
shall be greatly developed. In the 13th five-year
plan, the State Council's energy development
goal for 2020 pointed out that: up to 2020, non-
fossil energy will account for 15%, natural gas will
account for 10% and coal will be controlled no
more than 62%; The output of 14 one-hundred
million tonnage coal base will account for 95%,
the output of 8 ten-billion m® /year natural gas
production places will be up to 550 million m®,
annual production of common natural gas will be
up to 185 billion m* and that of shale gas will be
up to 30 billion m* and coal bed gas will be up to
30 billion m®, the installed capacity of wind power
installation will be up to 200 million kw, the PV
power of solar energy will be up to 100 million kw
and subterranean heat will utilize up to 50 million
ton standard coal. Due to restriction in periodicity,
core technology, resource utilization and other
factors, solar energy, wind energy, water energy,
biomass energy and renewable energy take
not that high proportion and temporarily will not
become the main energy. Many kinds of clean
energy in ground source energy has huge storage
volume and even many of them are not inferior to
the storage volume of coal, and can be used for
longer time than coal. China has more than 10000
mining areas including 14 large bases, millions
of mining workers and has experience in mining
for more than half a century. It is in a clear and
ordered pattern to convert from coal production
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to mining of other clean energy in ground source
energy. This way can also avoid the crisis
of large amount of unemployment of mining
workers caused by coal productivity reduction.
As predicted, about every 820 (nm)°® clean gas
fuel can substitute 1 ton standard coal. Therefore,
various clean energies in ground source energy
are the main energies for replacing coal and thus
shall be mainly supported and incorporated into
the mining plan in recent 15 years, namely the
13th five-year plan, the 14th five-year plan and the
15th five-year plan.

Advice II: Up to 2030, the proportion of Chinese
coal consumption is expected to be reduced to
less than 49%, that of many clean energy reaches
more than 51% so as to end the situation of China
taking coal as the main energy.

Since 2013, Chinese coal consumption
had been obviously reduced. Up to 2015, the
proportion of coal consumption among total
consumption of primary energy was reduced
to 64% due to the slowing down of national
economic development, the improved energy
efficiency in high coal consumption industry,
the reduction of steel and coal production and
the execution of control on annual total energy
and coal consumption. In the three years after
the 12th five-year plan period, the proportion of
coal consumption was reduced by 1.17% on
average. Based on the experience in the 13th
five-year plan period, up to the end of 15th five-
year plan period (2030), the proportion of coal
consumption in the country will be reduced to
less than 49%, if the that of coal is reduced by
1.1%, 1.0%, 0.9% on average in the 13th five-
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year plan, 14th five-year plan and 15th five-year
plan periods. Thereby, it is necessary to get
the GDP increase speed in each five-year plan
period well controlled. And it is also necessary
to control the total consumptions of energy and
coal energy under the guidance of the big data
and be clear about the target in annual plan.

Advice IlI: Building industry in city and town
should take the lead to realize heating without
coalification and combustion.

Traditional building heating in China is achieved
by heat transferring from combustion of fossil fuel.
Whereas, the combustion mostly uses coal in
China and petroleum and gas in overseas. This
heat transferring from combustion for heating is
very diseconomy and low efficient. It wastes very
much, as it is needed to heat up low-temperature
water in a temperature of more than 1000C just
to keep the room temperature around more
than 20 °C . The temperature of smoke emission
generated by combustion is far higher than room

temperature. Moreover, this way may cause
serious smoke pollution. It is promoted to realize
heating without combusting coal. Currently, there
are mainly three modes of building heating in city
and town such as the concentrated heating via
municipal heating system by cogeneration, the
heating by regional boiler room and the scattered
heating such as using gas stove, heating
stove and various electric heating systems.
Electric heater of heat pump by acquiring low-
grade renewable energy such as air, soil and
underground water is a no-combustion heating
system, safe, reliable and power-saving. In China,
there have already been more than 300milion m*
building area enjoyed heating by heat pump. Over
10~15 years of operation, it is proofed that heat
pump can completely replace coal combustion for
heating, and can realize no-combustion heating
for buildings.

Direct combustion and low emission of fossil
fuel such as coal and petroleum is a key cause

Table 3 Comparison with no-combustion heating performance of heat pump

Extent of | Energy
. Service life
pollution efficiency|

Heat source

Cost of - Operation cost (take Beijing a
_ Application
investment

an example)

) 30 7T /m?
Combustion of ) —
. ) . . More than . 250Yuan/m . 20 7T /m
Boiler heating kerosene oil- Serious 70-80% kerosene oil-gas Heating )
10 years 30Yuan/m
gas 5
Coal: 20Yuan/m’
Various electric . Most of them uses . . >30Yuan/m’
. 100% electricity ~ Zero 8 years 35% 200-300Yuan/m Heating
heating systems thermal power
Heating by ground . i 18/m’
» More than Electricity and 60% ) Cooling and . )
source energy  70% electricity Zero 300% 300Yuan/m ) Heating for 18/m'
15 years renewable energy heating
heat pump
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of PM2.5 haze in region with dense population.
Under certain weather conditions, outdoor
processing industry and dust emission in the
environment are the basis causes of haze.
Scattered heating and the regional heating by
regional boiler room in city and town can be
completely replaced by heat pump system.
Most concentrated heating by cogeneration
is generated by thermal power generation.
Although the generation place is located in
suburb but it still creates serious pollution.
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Wherein, the large cogeneration boiler shall try
the best to use clean energy instead of coal.
With respect to the coal-combustion heating
system of small cogeneration boiler, this
system is featured by low energy efficiency,
large loss in pipe network, heat exchange
station and user and should be gradually
replaced by heat pump station. The 50-
900MW ground source energy heat pump in
Dalian Xiaoyaowan development area is a
good example.




BEmR
POLICY ADVICES

=52 Pkl
B B iR R R L B

CAUSE FOR HAZE AND APPLICATION
OF GEOTHERMAL RESOURCES

15& . 2R (EShk&ReSE. TEERERNRARR

5%, WIRRE. X5E, RERFAMBEHIX
SR, 2FHMNEFMEANFRRAR. LF
kREEEFIBK, TWHREEN, EXS
REZFBRYLEFES, LHAEZXX, 5
WRIESREE” HERDIBIN, EERSEMERFT
TEURRRS, e “ERX" . KEZXSE
FEEXRE "MIRIIREARY”, SFEMIE.
MEHRAmE, FERDRT, BRI
RHIEY), TRERIREMESR

ERHERRLET “TEMN NIMFELDE
MiAEZR, 2016 F, RHX. AR XMNEE
XESELW “TEML”, 2017 FE, JERWIR
XEG LI “TIEML .

Bel, EREAK “TENL TE2EEY
EEEET RUTDIASEI . ATTEALRAVRBX LUK
REENT KX, SERTER, BAER
IILTEERMEREE, FEOMIIET RAS.
BAUNBRERES DLW “THEML™, )
BB A FHRIME KR AEE B X R AL

56




EFdiRt

KE (B0Q), UEBREMTHT KPOARRBERT
B BRI E, HE— L
XSS A BERIFRER.

—. EFERE : “BR° FRAUEMESES
BEHRFEZENEERE

BEXRT (FEIRKRRLT. t=KF
WEMZFRHE . HERXSWHRUEL LR
N ) B ATIRIE . RAS. EREM. A
MA@ EREZSNR. AaUDIERMY
BUME SR, BUIFEAMEFIMES. H
BRIMERES, SRXSNEERTESZ/\T,
TS RYDIE L PR SR RUAL, FRRLYD B SR BE
WETEITRBURNEZER, IHERE
Pl T MAZIERS, AUAKERERAVIIZE RIS ISR Y 8
5, BERIEESIEDZNTIUL, BRETIR
MEMREE, BEEXN, BANET .

BUNIER—1F, ZEREZHE, A
R, RAZEEKER, BREZNWHIFITLE
BRK, KBE—HEkX, BRFR=S, EMRSE
ZHE, IUEZE—RAZE2XREE. BILELER
BRI, EABRIKZFSSERS, EEBEL

EERR
POLICY ADVICES

BOZ/\TUT, BINLERL =ZE—KRE
3000 KLATF, MNRIBEZFETIRE, MKFE
HERBEXSNRN, =] ETFITmeE KFE
Mo EpIBAT, FEIAIEEIE

ANTREEE, ALk “TEL” AKX,
WIIERXERE, TESKREIET "XT#E
FiREREFARESRRIREIEXEN", FF
EREFTBSIE,

=, R BEEREER
EEARRNERENRL  “WHARRETH
EEERR, EEEEEFRNENSEHERE
RZ—. MNRBER DA AMRRIR, EZEUTED
DRIERIPHEE, VESBREBRRREXE
FEISRIANINR . EILCZE IR HER I EER
WU AN, BAREERK. A2 mHARY
WiRE, EPiXEZE2PRIBMARER, T
WA, EEERNZLMME. FE. MELL
NIV RRAE . BUSNFEMIFUIAEIR
AL, HHBEKEHE, FBEWERRIRITIEN
OAIRSS L, INRAREIAREE. FIE. FRIFIARA .
EERFESHT, (Bt AR,

57




BEmR
POLICY ADVICES

=, EFRE, BREREX  BIBENER
FEEFN ik R ithEE

BEERELFNMMERE, BECEER
BrANR, BIRMBERET K, ZREFLEKX
IBERS, HRIERNEFCEAILEDER
89 25.5%, FFELCAHRERRIBI0, MERNAE
FERORER D BT R FURMAIAFIHS .

BEES LE2AHREREKERE, WE
WP EXRENRE, BEHRSFETRAR
RI¥) PM2.5 IEERRZ—.

LHH1, FWEUT ST TR RBFR IR R
FREE, EREEEIRHEIMAIEER T MR &
RimIFRIEIR . Eit, REBFMHETHREE

58

KBRRARSME. B, RASE—MIUB
RR, HEPNXKASRRTHDER, XAS
BENERBER ERENRECHARERE,
REEMIRAR LR EZFNEERFBRADA .
AEMEET M BENEERIR, D
iz, RESE, MARRRARBEER
LERE, M LIARRREERMG S R
e LI R EEEMEMAZER, AL
AR IR R T E AR E . Fig XA
EXERMERBEZ AR AERER, &
AJ LR KRB BRI L FENMNEFHS
B, AL A ERHRNER . 7
A% EEEr LA S XA EK A BIR M



RRIE, FE—SHENFEELERTEER A
MR TE

REMRET UMM TN T R /KFNIBERIK
CRIREY, (BRI NENIRE . IB1TRA.
RIFRMIBEARE S AR ISR 0S5 H
LREES, NERMHIERNEH TR,

HEB QAR H BRI EERER
AN, BERRMNMEREE. IJHABRER, £50
SEET, TUWTBEAERNERFA. FA
BHIARS, REBUKTHRE, BAFMT
KIRFHDNERE, BEABEREK, BRBTRK,
BARSFEBMIFE, B LIEURRH
EFENEE, BREIRX, —ERHMERSR
T =170 ~ 100m xR, HEEH 0.5m 89,
2ZF, 15 CEANETKU—EREREHO
MASRIBAERNE XK, B IRKEIXER
PERMAE . ARVARK ZOKFHRE, 12

EERR
POLICY ADVICES

ft A0CHIKEEHIRREE, 30ER 50 ~ 55T 7K
HEXNEENFBEMER . BT HRENOET
KBETERRY 10CEA, AENE—OH
RIEEXEE. ERIETES, BIEKRER
TR MAEE, SRABELTERERZR, K
BRERIREE. £EZE, ARVAEANMNE
RYPIRWERE, FRAEERBEMT, F2
RYPRF[BERKRE. BTHKMNEERE
ER—OHF, FBUXMRFIRZ AN “BHE
IMRAMEERER" . BHEMRAIBEREH
EERRMRARERGRADEN M. R
FEHTRRREFRANRES AR, 8
RRRFDHMEERED. KERESI.
B ETNEE T T = R N RUK 2 R LR
RS, HTFRUKEFEHZENE TRAREH,
BEMTRCEETE S0 EU L, JLIEEAX
Kbk, FEBFKEERRLE, &N, SHI

59




BEmR
POLICY ADVICES

REM T RS REMIIE TSRETE, 18
PRI ERIES

M., AIREA R e E AT

BA I RSE PR BRRER I AR IR AR R R R
£, FIRERERNIFLS . BIIREESR T,
£ 2000 £ 2 —EERB (108 2K ), EZXfE
FEBEEEXE, £ER—12FRE, FEXHA
FEZEFE 6850 7T, fask, EITHBESRMN, K8
22:00 RI$=X 07:00, BEZEFFE/NET 0.3 7T,
XiF, —2RREFEREZE 5000 7T, EHEE
BRT, EREAFENRR, —ERREFE
AZEEZR 15600-1800 7T, fEABEENREL—
ERIEBZE, 1554 FR0MEE, BRT —ERIBFE
HAE, B3 ERNERERBEEFAINAR
ARV X EHNAEEISHRAT,

[TZNATRNRFEXRENBERAER
HmRMARTHE ‘GER ITLEs, EF
R BRI TR NEAME BHERESN
BREEXERS. HERE  BLEH. &R
RIE. MIZIFE. SN ; AHALSERILE
MBIR TR BRES, BIENE, BFFTITH
TR THERMNWER, FARERE KRY
REPMMELTE R BEfnERR R —E5
EEAE——/\BBEMEEAE., EItRHET
TR R, BEAOKREFE, ERMER
FRINARKARREAGLEHREEE, AL ‘D
ik, DRE". "WEAE" MREBREHY
KEEBRGRAE, THBXPIREFEES
RERITH, BRTZFALIXRE, EXBAE
AN, TR REIRAAETERIK,

FBRRE AR AEEENRERE ‘B
87, BEEE “THRREURHBNEERER,
FEIRHEITTEMRFTR, BEIERTHRB
KHREFRE, KOZFEEHEREENS.

60

h. FRHIEXEERK

REERHEENZERSRENTE.
BESEARENMK, MEKERSROE
R REETRIEAR. S5 KRB,
BRFJBEME. MIRKAS. EREF. A
FlanFEE, MRERNENYIE EKFESER
BXEXRN, =5 EFXPREKFERDA
BN ETERENE, TEHE. FEE
RZ2EAHIEE R, RTMX AR EELSE
N9 1.92 12, FEHERZER “KIREER
5287 TR, MERFRXIER5H
IR SIX 34% o

JERARAXELI “TEMN", Rt X
B “FEXT B BT ATEIELE. 2B
KRAFERERI BRI D ERMIERE, WA
BERBERISCH ‘TR, SRR EXE
BERIE, BieEME ek, DKRFE

7 BRMIEETHRAESSFREER, RIE
(£ EithEE A P S5 s

1. 2015F 11 B 16 HERARHNEEZER
SIPRY ( X T R E_HERFEMENSS
it X BBAR9IEAN ) ( &%) [2015]2665 S )
BRRRIR L S PH BN RE X ERE TR 0
FMEEMERAR, RIDKBIEERS — IR
Kok, BRURSRBERIRILA, BRMGEA
PR RAGSRIOE, ESHSEREERE ;

2. RITRD [2016] 1 SXFER (X
FREICRRIIMBX “WEEB" “Ees™ 18X
KERNER) AFRNEFAEREZESEMN
KR, F5— 7 =2hIESBMINEIRE ;

3. IR [2016]1 12 5 (XFit—
EHAERKAT 1 GE S REIR A BE T REIE R
RIEIL ) BRHE T X I Z A SGZRI RS AR R &t
A9 IEE o



itk
“m

l\\\

KRR
DEVELOPMENT FORUM

SHEEE" AIFhELGE

Geothermal Energy

Steaming Hot New Energy

SAELMXME “KHEF", MARRILA
BINEESET, EaXN “HE” s
—h . DHEE. FBEERFEE SRR ——
mMMFﬁﬂ% sk LA At 2. IBE,
FE 336 MEEHHAEMRENNBERS
ER 7 BB E . FENRRUREIFTL,
AR MUBEIRE . FHERERARKIEITH)
it & (2014-2020 & ) BBH#gIR &, % 2020
F AR REIAE 5000 HIEARE . BELE .
EXEE, FHEMHRRREIDRIVERREN
HA

WARRIFIEA—MIF B ISR, Bk
ZEAMOXRE. HEWRNRRIEDERE?
FRABESEAEE? WL RRAE
BRRMER? HXEREFEL— T HBAIMN
R——EARARE X, WRER—E8e ‘A7
k.

AT EREAIR “EBER”
WARRIRAMSWEEE I ELEER, B
HEMBHAND LN +DER . BEXES
B(UBE) EEERMNICKHE, SRNMER
A BT, FREBR "WMlin” kKiarsih.
B OEERR) R ( EXHKTE) BEXA

iR RROICE  ‘TEEREE—RR, F
iRl , BKeREAR, Ef, SRR, |SE
MR, BUSE.” HEMRSFWEIBAZ—F
BiEEREE (PEIEREE), HEERF
EEASEBEXREBROER 072 4.

HEMARRE RS AMEFAF AR T L
ey, REELEDAE). IEAE. &
BRREUNTIHUELTHER,

1949 F 2 ja, MEMRKT TIFENFE,
NETMY ZRRT A, KEFIBERET
ﬁ§ A TIRRXET THRENR, RIBFTIX

BHERGELMKGRR D 5 R FERZ AL
WTWym\ﬁmﬁm FEXRRE T 2EIRR
DIE . NEEAMIISHINT, TERF I
[EREF SRR AN SRR DS 5RR T 20 tHEE 60
FRYEEEF R S GRS ENR A,
HWERE, MRHFHAERRERELERESE
ERRE T RIS T BRERE SRS EE
&7, RS EE TRIZEN 3 MURE. X
NETER, BTRAMMRTIERINERR, TIFH
REIE, LTESHR.

20 42 60 FLKRZE 70 FL4D, HEe(E
A—MEREREER LERE, EREZEM
REXRFLCHEFERES T, WARREKES

61




KEICIR
DEVELOPMENT FORUM

RIOZANEE . BEMARR TFEXEIHHE
REE. WAKEREFLNA. WAEMEICHE
HEIS T BEHERE .

L 70 FALK, REE20Z21M8K
FRIARFESNER, RRT—H{EH, E
PRAUTERZRSESREGMFERNT
1973 F -1976 FXI Ui = R i AR s R A
ETRERRARRMEE. BT, FKEFRHE
TR B IERYEIR . 1975 FFIAH ERENERAT
P =F/ \F A, RHE RS E)HIELAIEE
— I EIRIRE, FF 1977 FEZ T —REEE]
BEN 1 REBONIBMERLL . 3/ \FFihiies
AR IDETT, BXERE T SRR BREgE, %%
55 7T ERMMITRIGERRRERI ], T HERNbIA
AFREEEEEN.

EANBNEMSE, bR, KEMAR
F XS RE T RIEFVKREME. KFFE.
AR AMBE SRR SR AR AR .

62

EHAERIPICHR S E, KEAMERRFRY)
Lo T EIFRIBE D RS S BRI S
BHOEAANE], RFRTIHESE—HARMRREE
FHELRNAVERRE | LURRISIEN <, 191877
s RIMACBZUKRVESNRING, BEREED
AEREROBSMERTL  BRADELE, &R
WYY SKAVIEEILE, KifaaBRIRE
FEIEHVE EiREE ., A Lt 80 F€, 3
EtA R TR EM £, BT B2
&, TEXRIN : At CEEEE A XL
WIS R TTAITKIMET TS ; BERIFT
fE T RARIREIRA T, MEEMARRED B
=, BSEEDIET oI ; BRI
R EEF &' ; i LR R AR T FH
—£HE.
fEEMNRRNEBMBNEELTARE
S5&FmARsE, B 90 FLSk, HREM
T ERIRF R . AR skR (&



REIL4000K ), SCEBEITEEH T “AEE"
S, BEETOBENDZEE. XEER
BETFSERARET, RETEERSGHY
XE B EITFN TIF. BTHARRHESH
REOHIBUL, ERT ARZFNLFFRBEN
RERKRE. BAXRZE. IR ALEE
ERAXRETVENBFFMFER, BHIR
HAREBE.

NRBEREMARIRETE, HEHBARR
NEEFLFA, B 1999 FE+RREXEAEF
LK, B, SRR FRBAETMN
BRI, TEMRBEERSEARLET T
SRINFER. R XEWIMNZFFEIT
MIME, FF 2011 FFHBIAE “=EHLHRE
RBETMNT TF, EXRBTHEMRRIR
e

EFR, HETDENEREDEE,
s ReIRHI T AR A . FA—TEEE SRR

KRR
DEVELOPMENT FORUM

WHREIRRY “RET HRES, BEFAFBEDR
Vg & R SEATHA .

EERE+2EEHNRRER
BERNE, AR RRIECEFEHIKNER
eI BEREE, PA=M . E—MRXEEE,
DHwRATZ, BE—MRETF 25T , BERE
Bk ; BFEKAAH, KREABAEBAIER
METILZE, BEST 25T ; F=METHE,
—wgERMEBELERK, BEST 150TC,
IERETF K
—HEARMARTR, RESEREES. T
T3k, FEMEEEBEMNE T IHHARRIOEAE
TFNMFE DM, ERBE T REMNERNR
. TXEMEESE, FE 336 MEEHMX
Fﬁﬂ%Tﬂ%%ﬁAﬁﬁﬁ7@%/iE an
LR B ERE T AR, AL EEFHISS
ﬁ@* 232 0F XK, Z=HIHREBEmIR 225
12T,
EKBEMARRASE, BaikECERE
R 2334 &b, #5818 IR, FEHWHER RS
& 12500 (2B R, EIRBHEFR AT K
RERZT 117 CEIRERSE, SIRHEHRER
TBARE R 8460 kE . BRERESIRIBNE
RE DX TFARBaXEEs, EmEE
XigEZBE NSRS RX LA HEAELIR,
400 KRERIBESIX 205C, ABEERREE
RemE. LFEK, £0)|E8fEBhENT X2
SRR, BREERE
ETRERRENMEGEER, EEKM3
FK 10 TRRUTFHRSESE BRI 2.52 %107
£H (ZENGEERN 1.67x10° £H, 78
BEEAAEIKX ), 8 860 H{ZIEiRER. IR
BEIRENE M 2%, FiEXTIHE 2014 FaeRE
FEA9 4040 5. a5k, FEMKRFERARFRE

63




KEICIR
DEVELOPMENT FORUM

Fafainil, 2014 F55888FHET
PalsE, EHFIZASREREN 3000 KRR
AT IREIAR 180CHI 150 CHIFHE . 20156 £,
hEMtRESBLIERIEE S —M 4000 KFHE

MFIHRFEREEN T, BthRRERR]
3100 K.

FIAHREFEE R Y HZ I

2014 %, 2HRRBERED, B4
66.0% . ERFEFUARFREIEREREHET
ABEAIT K., MERBEMX KR, KFi5H
P8, BRTHMENTWERR, SERIMEHR
BEEREERE. 2RLUFELRE, HLIIR

64

BiBERRERIREMFAILLE, FIRFHHR
RFRVHZIE . HEERARKIRITEIH (
2014-2020 ) BA#EIR L, ) 2020 &, JEL
AREREREIREIRY 16%, MR AREIAE
5000 B EHRE .
hEiFEER AR FRAEHRRFOE
£, REMERZF B RS it R 55 A
PiikAZEiEd, WARREEsmER. 7
RE@E. L. BE. FeFEW, JUE
ENERIREN, EBRERILHIBXERRE,
NEBEFHERHIRERR, BRSRIT
WX ABEREE, RHRIBREMXLILEE
IRHBREEIRFA ERE

64



ET R, 2009 F 8 B, WitE#EBUN
SHEAUHEQIITERBESENN. £
4F25H, R 90% LI ERIHEEIIRBIR
BER, FEMRE OLME, REHF &AM 22.5
e, @Eptedtitt K EELR. ExRERS
BX MR BIARRIIRA “EERL,
EERIT ZfE, HEWRFRIEETIE ‘Bl
AEORR” M T HRFIERX", BIERSB
FHX, FAZREMRE. HEREARE,
TE ‘DR RME. FIRRR" LIRRE
BEEME. B (=F) 9.

hEIREER AR FRAEH R T O
FE (B ). PEMERZFKSIN RIS
WERIARATETIKENIEE RN E, RETEH
hAEBE =52 —HEREERA KR
PERGIHEESH S, MIBEERARRS
EEXMREEXS 82%, *EMREERIFEE
HERBMXFES o HHERNEE, £5
FIKABMARIRGDE, NEZ AR itEX
SiRtAKE. FEaETREMAKE, &
MR K AEENEERE, Fd—FMN
SEAR AR AT A, TIE2 "I
@7 B2 YNFORER". “FIEt”, &
AT RBiR. FEMK, BTHERER.
Sik. ADBEREFERRA, WHRERONE
BB AE, BRR. RENTESMR BRI,
et RS IERN .

hERFERRDEEREY, “—H i B
EREKER, XaFtlfcRE, BaEihiE
RARRBRIEANIE, N © —H—I%" G&kE
FKE, REMXERER (AH. XAS) +
DFES, BISHETE, WRERE ‘—F K
wXBE ZHNSM, eI, BAF. £H
HEEWARERE+oFE, BEBXEFTA,
TERZERER, MIZLEILAFFRFIA,

KRR
DEVELOPMENT FORUM

BN "2 IREFT BRNARm,
HRIEAEEFERABN X AR AT LS
TEEN . BB EIKERIBHRBIL . SR
TRieim . MEREIESTIOUS | SRHI TR |
EXHEBEHARFLARMPSUSHEF O,

Hl EHth A FI AR IR L E TR R %

TRNN, HEHASRFARANAE, N3E
— P EREERGERLY, REES, EitHE .
th EH RIEE B 7K BRI SR R AR K S B E kb
MRREREL, AL, 2INERE
. KIFTNHFEERERA KX E MR
IR RBE TN ST B, B
/N (1R ) IS E MR IR AR
RRFRFMA, AREEMXXSTREELL
RO £ X ARR AR [0 BUR fUt RS S RER
R ESAEAN . B, INREESEIINX
(B FEFN KEEXSEIARRFE S,
FRABEHDER. EINefEithXTHEZM
EtXSRAK ( B) BEITN, EEES
IR, BRI SRERE R mE .

THREFNFLEREFZRAMHARR, T
2, BRIRERS X, FRTRSEETFNSE)
sRRRENR, RREZEGB IR
PERFETRAERRBEFRRARER, AKX
FARANABRERRESNRAES  TRFR,
HETRIF) 2020 &, BlE—HinsX, #1588
1~ 2 PN FRETEHREN, SSMTRAEARE ;
2 2030 F, BB TREHEF AR
&, YU TFRERBEAL; LR 2050 F,
AefE LI ETFRE AR A

FRENBNR, ‘=1 HEBHRRRE
EFMNEEREN . —BRIILFHIER
RERIFEE, RS o MmIUHIRAILIE. 24
HIREIRAIA 3 {2 F 5 KAYXEHREETT A F A

65




KEICIR
DEVELOPMENT FORUM

BEBEX, 732000 5 A#E (H<) RHERRE,
R EREEF AFMAETE ; —&2MN
SRUERIMKMMRRIRESHNE, FRXELR
RIREFFBENGZG N . KAR AR
SHENBREETN . HERABRE~REXY
FAREEITFN . TARAESEMARRRETSSE
BES5HRXY; = RERAMKSREATREE,
AR RBRUEZTREM . DFEHANS B
10 ~ 154k, FRITEFTE 1000 S IERER,
RHF SR 0.27 21T ; TU R RIS ZREAIR]
’T, EDTFRAEFRLR, BRERSHRIAK,

REZWABEF R i EMIEL,
I AR R AR BRI+ EE, MUY
BESRBNIZERMPRXTH =RIREHAFA

66

ERPRHR, ARRTRERPT 955, L&A
BRENEMERERARAELRR, LISLIthR
RRARFA ‘Bz, E80K, £45
W, KEEE, A, REERPT HREXK,
REMARFIRGNEGMHE, ARBXEX
REMIMSRIPRIENEER.
AEGEE, DDERET RIS R L B HT
MRS, FEXDIEFZHES, Wi
AN BRI LI RS FE. BENS
DEMARREHE. BkoliH. BESEk. £
AR AABAFSLEMEEE, RRBA
FHRBINS, MR AR IS, B
IR RME RN
#a (PEELEFTRIR)



REthEeA R
5EEMLL

KRR
DEVELOPMENT FORUM

Comparison of China's Geothermal
Energy Development with That of the

United States

15&: Mok (FEREFARSIAEIERS )

o E R B BER R AT R X E R D
20 FES TR WEAIRE, MEEEDHE
MNERE20F, A—ERSFHMAEROZL.
AMm, 2015 FHFRMAZAIICEY, FEIBAE
PERFNBREBI TEE, REXEMEER
RNEINBENEERE—,

2017 F1 B 23 HERARHNEZR=.
ExggREMELTRRR LMD T (AR
FA “+=R" AK), REXDEHERY, &
EIF—JE 2020 FiH RIWH KA, FEHBEE
RRIENBSEELREBEIXE. XEENIEX
RHLBFIPEEL, REREE TIEEFTMNEE I,
SLUFEE R B —RIEFB IR,

—. HEMEZ+EXERRE

EMAEE (25~90TC ) AR E—BHR
E2AMEENREENER, BREERS, 1%
ke, RBETSISHE, BERIBARIRENS 6
THRFMHHIL, FARELEETRE. 20t
22 70 FLLK, BTAmeERE. M& LRk,

AT RESRZE . MORESEA, E85H
HWRERRIAR TR X EMEEZF A AR ] XE
wEEBm RS, BEEAERSTFFYSEN

REMILIBTEERENSFHR, X%
AERANTHESKEAERNILFER, HLEE
AL A BRI .

PETE 20 HEE 60 FRAKRFZERBE AR
R, BERARBPBBERENK, TEHTT
LN, RegrLie=Meitie. 90 4
hHE, EREFARE, MASMAH, hEFSA
SIBEMIEERERER , FFRURBLUREILK.
S0 1 B, ElfPREIERAERS S0 F Bt

1 REXEMEEF AR At BRI A E N

67




KEICIR
DEVELOPMENT FORUM

KEICIR
DEVELOPMENT FORUM

* 1 PEMIEHRRE T ERRISKST

1995
0.8
SEHYFERFERE %
HBERER MWt SHRAEEEFIA % 0.04

IhBEREREERIFBREE TJ/a 7
LRl b SR

FHFERIIRKE %

#hRERER TJ/a SHRERFIA % 0.04

BEERIEX AN, FElZXEMRERIELE] .

BEMNATLUBETHELERFEN20FH0L
. BI1I0FENLTHE, BREX, E2HF)
REEEHAK (X 1), KISEMNFFHES
£ 1995~2000 F [ 5 3B 12.1 {550 11.9
&, FHFRHBRED 50 65% M 64% ;
= BEMFERNAREEE 2000~2005 FiE
BB 65.1 FF 79.1 &, FHFRHIBIKE
DA 131% 1 140% . Hep, &KRAVEKE
W 2004 F£. £ 2005 FEHitgg AR EN
BFE 631MWt, FFIAXEHEE 6569TJ/a
(T=10"),

hEEEMRE 10 FROARE, RUATFY
FRFIBRIE/), BEMBRERK (F1).
ENBSEMERNAESE 2005~2010 FE 5
AIBK 6.7 FM 4.4 5, FHFERHBRERD
A9 46% F135% ; ENBEMNFFHREEE
2010~2015 FiE o5 2.8 FF1 3.5 1&F, F
WERIBRED BN 22% M 28% . = 2015
FeEMREAREIEE 11781MWt, FFIA
X/ZEithEE 100311Td/a, BIIED B GitbivER
FFIRY 66% F158%

68

2000 2005 2010 2015
9.7 631 4250 11781
12115 65.1 1% 6.7 {3 2.8 1%
65 131 46 22
0.34 171 5815 65.9
83 6569 29035 100311
11.9 & 79.1 (& 4.4 (& 3.5 1%
64 140 35 28
0.26 14.4 38.5 O &

= XEKAZRHREX

EEMEERRNAELHER 20 F, &
EfE &R EFHEARY 1995 #1 2000 F A HI BRI
EHReNo Rl 7T F183Td, MEEE 1975
FHELZBI 300TJ T ; E2000 FXEHE
A E) 12000TJ (E 3), 2FER 145 &, X
Lt REBFEMEARNEKEERS, DEXME
RIBE, #2005 FEEMREARKINEE
7200MWt, BB 25 PEIRNDENS
£77 6158MWt, HRTHER R % — (79I i
RBENBEN 2070.8MWt, EEIEERRE—
HIZEMS, HEEEHREANE.

2015 FHRMWHM KRG, HH 48 ME
RN BUBEERAIR, 2010 FEMNT 5 1 E
Ko 2015 FHEARKIESMHEREN S5 Z

2 2015 FRERE R AR AMN



KRR
DEVELOPMENT FORUM

& [ R R e P

25000

20000

§, 15000 EE;
% |- Biieh
= [mEF
E 10000 ;ggb”
5000
0
1975 1980 1985 1990 1995 2000
Ay
[E 3 EEM#E A AAM AR 1975-2000
> an] / N > N 1| % B HiRE JE:
Eﬁ%%j( 2015 fﬁi.iﬁ_ﬂ,ﬁg?ﬂﬁ HL@% Fp 1995 2000 2005 2010 2015
16800'\/|Wt, ,\H—_TEF'..I—_E% %_ j(EUT == 8188 12000 22214 47400 66670
HE 7 83 6569 29035 100311

11781MWt, 2EERI 70%.
FHRMWAKXSI P EMEERRINFER AEER

=. 2015 sFhESFFIBGEEEXE iL.loﬁﬁﬁﬁMFﬁﬂ%xﬁwﬁf<ﬂ
HEE 2010 FHFMAKRSE T T . BEHRIR ) & 2011 £ 3 B L, 2015 FX
ENEREREE, REDHTN : 2 F—/&E 2015 BRI T .
o S b 5 AT A FH e R R L /
100000 / /
80000 / é
Zé/
60000 A

AEFI G 1)/a

-
OE 1]/a
40000 e ,/ —
20000 / —
ol d
N e

1994 1999 2004 2009 2014
FEh

4 FEFNEEBHEEHRREFIFAEEMITIL

69



KEICIR
DEVELOPMENT FORUM

£ 2015 FHFRMH A= E, 77 HEKRME
PIRE R T EENARYE. HEARIKE
EASHIRER, 2015 FHbgEARER B
SNHRFOBZRFE. £EH. K, F=7
MEKX. EBIRENR 2010 FiHFibRARs, ST
HRMEERRANIR BB ENFH BB EEE
FBHRE—, KM, 2015 FHENMERARE
NMEEECBYXE, EHRE—. £2JIH
Toh ENRREEERREIBIKAINILL, 1Z5RRY
BRARRRE : PETEFAER—REE L, B2
PECBE T =R,

EERAREEBRELRE—, EERIH
BEARENBSERERE—, EEANEKT RN
REDRE, BNEIFR, EFBRONERE, '
R BZEYYR 0.13, BIFH—FXA 1100
Z0NE ; MR EMEERRYISTA T EMHE,
R BRR 0.27, BEEN—E. FRAXLL,

* 3 REMEEMIERARRNEERRIEKITL

1995 2000 2005 2010 2015 Il 2020
25200

=l 1444 4800 7200 12000 16800
~28310
34240 [1]
0.8 97 631 5210 11781  31130[2]
24900 [3]

*[M11 “+=8" A% 21 PEMERER; 3] FETIREE

R FHRIEERIRFIAERZ 0.21, FrLL, &
ER2AMEENRENSEFERE ", BIkET
PRAFRRER, 15T MREMERERNIFREERTHER
F—o B4 BT HEMEEBENRFNA
BEERIXTLL, BT 2010~2015 FH R BN
7 EE—R ORI .

PRI R X L

40000

35000

“F=n A
/ iR

30000

[/ VHETER

25000

=3 [F MWt

= //
// 1
13 20000 17
{S ”/ == rf1[]] MWt
B Af”"jf

15000

10000

5000 /
"

T\

o

1990 1995 2000 2005

2010 2015 2020 2025
FA

E 5 REFMXEMEERREIEEMN R R

70



M. 2020 FENBEMITEEXE
(HARREFERA ‘=07 M) BB 7T
E 2020 FHEXRIBEMEIIE 72 m®, &
IHEE] 1112 m*. B E R HEER
FEAR 43.6W/ m? (IREBEBIHIF AR T ),
NS HEMBEFF R SENE 8 34240MWL,
EE BRIV F RBHB R FIL 5 F N
7% (B—5FEHBRE 11%), 2015 FXE A
HER DI E 16800MWE, SNSRUERF 7% (95
B, MEZE 2020 55K 25200MWt ; R0
EEWEE 1% RIFBIKE, WE 2020 F455
28310MWt, #AT, E 2020 F£&EZLM 1112
m’ R EBIMES T 34240MWE VLSS, BT
LIPERRMS BT SEE (% 3).
HONELERTERIIHF FE “+=R"
MURBZE, PEIERNTEBRAERS
BOBREERRHMT, = 2020 FHHIKE 8

[C]//Proceedings WGC 2000. 2000: No.0106, 1-9.
Proceedings WGC 2005: No.0105, 1—19.
Proceedings WGC 2010: No.0102, 1-18.

WGC 2015: No.0109, 1—12.

WGC 2015: No.01000, 1-31.

WAL | 2015, (3): 3-8,

LIENAU P, LUND J, CULVER G. GEOTHERMAL DIRECT USE IN THE UNITED STATES
UPDATE: 1990—1994 [C] //Proceedings WGC 1995. 1995: 363—369.

LUND J, BOYD T. GEOTHERMAL DIRECT—-USE IN THE UNITED STATES UPDATE: 1995-1999

LUND J, BLOOMQUIST G, BOYD T, et al. The United States of America Country Update [C]//

LUND ], GAWELL k, BOYD T, et al. The United States of America Country Update 2010[C]//

BOYD T, SIFFORD A, LUND ]J. The United States of America Country Update 2015[C]// Proceedings

LUND J, BOYD T. Direct Utilization of Geothermal Energy 2015 Worldwide Review [C]// Proceedings

ALK, R, RAERF P B AR A TR 6 AT R ——2015 # R K A FIAE []].

KRR
DEVELOPMENT FORUM

2 m* #1012 m? . XFEMEHRFHER, 5
AR EEER (B 5 ).

h. SBERIHIASHEF P

7B ‘+t=h" NUERNESE, 2
2020 FhEEEREmEBIXE, MEFFA
Heg, MEERNESE, SEENHEHRE—. &AM,
XEIFER—DENERE, MEL LTINS
B o

‘+=0" MR BEFRFE T RERRERER
BEBARINIE, 85 FNFHIE71Z2m” WEIF,
FEFBERR 1.412m°, EFEZR22015F
A9 2 f&, XHREHEIRAAIPL

BINBREFEERN S BESEENX
NFF, BRBH-SRARHENIRESHIR
B, I E2ETWRIZHES D, 2L,
BOHHE, BT, FTEREREMA .

71




BURTT
POLICY PROGRAMME

1tZ=EE "+=1" EKRi#

sole =i Lol s

P eeAZ B

BEIJING PRINTED AND DISTRIBUTED

THE THIRTEENTH FIVEYEAR PLAN

FOR THE DEVELOPMENT PLANNING

ON CIVIL BUILDING ENERGY SAVING
S EFESAENET (1= “+=7 HERERAe

SREML ) (LUFER  (REML)), FK5E, ISR

BEREERNINRTIE, 5t mEumE P OFESTFMNEREEST
SEXHEDEREEFEERMENRE, TRBIRARIERTETKF

BREFEAARET 30 FEH K

RPE 2016 F5K, UTHEM RIS KA
HEERBABREESFERFNRI A TR, XtEItR
EENLBREFFENBLENE—E .

RIE (RBEML), Kk b5 FXFRIEFASH
Rz (REMY) B, KXEKLF, ItmHH
FREADTF 30 BIFSAKBEREFEN B, HP
BUF IR AIINE FRIMET 20 5 ¥ KiBIREE
FoBE, EtsmhE R OFESR NS E
S BB RFIMR AR .

FELBERMTAZER, BBEREFERITREN
FIFE/NE] . FEEZFNRITRERERITEES
%, BRIAHAEETRERELRR 75%, MiX 3
BIREEFENTHBHITIREZRAEIAEI 90% LAL, 1588
MEIER—R o

72

FES—IRNE, t=hiE “+=h" R,
2B RAEFE R AR AR B LM R R R,
FERFEItRAEE R 2R, BIHFRK
EREFEIRIVBEEEEENIARE ; 158
HRRREFER TR XL, GRS tH e SR B
BERIRHI AR A

REEMHEFMBITIRZNRBAZALE 2
RAPEECVRIE, I TEEE—MUpm3ZE .
RIEITR, 52020 F, JERMPFEMERE
RAFTEER 30% LLE.

WEERAER “RE” LhHIEE 25%

RIE (REMK), IERBEBRASERS
EBEFELA,

BIRRE, EHEZBIFREAm RN K



BINHEBRNALERT _ERRIULINE ; RE
ZREX. BRI RRFEERBER,
RERGeEN " 2NN DERIRAERER
EEOIIEEI 40% LA L ; Jbsisima) O R T B
RXERFNATEEBEN_ERLULKFE, H
h=ERFEERNLIAT 70% ; EHEREH
KA IR PE R TR e RN 2R KL
iz,

BURTT £
POLICY PROGRAMME

“SChr b, BRHtRMATERAVFERBERN
HENER—ERFEBERN. mEBHIERE
BEXRRABAFTR, IEREHEFOTEIAXKAIE
TS, BRI LSRN T To7K,
WRRIPEFZHELMESKFR “Fai’. &
TR, 2020 K, AhEEENEROHNERS
BNSEIRLONXE 25% LA £, SEEMERE
ER_ENBEANAR] 40% .

REFEMEMESHEEUEHE

HIEER, 2015 Fx, dtmRMMERRARZ
WSEBUA 80570 B¥HK, HfTaeRARER
59937 B¥HXK, htb74.4%, tb 2010 25
TI173MEDR; AHBNER N 31623 5F
B¥, OiERAERSERM 39.3%, HehT
BENIEFEIN 14812 HEFH K, HEL46.8%, tb
2010 RS T 20.2 MED =,

IR REER IS4 “+=R" ATHR
TE.(RRAL) 8R, KXK5F, AhEeE
TR EN RN BEEIE TR R RN TaesuE, H
R EIF BRI D EESUESSAL 3000 575
X ERAHERTeEEEAXESE, Sk 600
PEFERAAHEERTRENS, SR EE
NEGHE TR 156%, ABINILRNEGHE T 20%.

S5tER, REFTIEERFK D FRET AL
g, |7, tEMEEERNEMSIENIE
RATREINBAIRES TIE, ST “BAER,
SHEAEEREEEITEINENNTEESE.

iR (RREML) BIEER, 22020 F,
It EEENEREE R EEIEHITE 4100 HE
FREELAR, 2020 S BT RN B A R
BERELL ‘TR REETRR R EREIEE
FETIE 25%, ENEESUARIEPRRSESESFit
X5eHKFE

73




BURTT
POLICY PROGRAMME

ESkREDEZ ( "+=R" ¥
RERHIG S TIERE)

THE STATE COUNCIL PRINTED AND
DISTRIBUTED THE THIRTEENTH
FIVEYEAR PLAN FOR INTEGRATED
WORKING PROGRAM FOR ENERGY
CONSERVATION AND EMISSION

REDUCTION

ESBEAEE (“t=R" DRERAERS
B E) (LITER(BER)), BmT “+=h"
TRERHF LR EZRMIERES, W2ETRE
AL E T 2EERE .

(BER) B, EBELHARFARPNEE
REFR, LURSRERN AR EESINGRE
NER, LSRN SR ISCHEC RN
KRR A, B 2020 &F, £EHATENE
RMEREFELL 2015 T BE 15%, BERIRZHDER
HIFE 50 {ZMERERLAR . £EFRRE. A,
—SAh. REAIHIISED BIIEHIE 2001 5
M. 207 B0, 1580 H Mg, 1574 5ELLA, tb
2015 Fo B 10%. 10%. 15% F115%. =
EfFERMETWIHI S 2015 F ME10% LAE.

(=) W17 T T REmHF T(F
HIEINENE, ——HrAIRERE, (eHEs
LB, MRS, BRI HERLLE
T RNmRERETRE, B T R S8 FER .
A NI WIHIE R FERERBEK T . =—RIL
FESTADRHE, SRR TS SRt S

74

RSN, BYsEHEEITE], EiEe
TR CERHHE, EREmEA T, &
NN SERNE 2N o2l S Ut = WY =32 37 =55
HERNEIAEMEEIS, DRI AR YIIEAIARE]
WEFGENA. hRiEhae. BINEF. 2
RESFYER K SR ER TR, 7VE5R
WTRERHFASHENBRSS A ZRIER, B,
B BX. BreRUEFRSG TR, tRkEx
FFORERHAMINTSIE: . BT SeERIELER.
J\ERAeETRERAD UG, #ETERER
B, SERRIALE. IWESRE=001E. BH%
RMEE, NEELTRERFEERRE, BUITHNE
%o TRIBETEMRERIWNE, MREENS,
= eIk . T—RIIREHERS 5RO,
HETHEIEZE, BUIRnE,

(BEVE “+=h" ERERCEN R
BiroElgs (K. M), =B 7 E2TWANER]
TRERNR, BT =R SHXHAFERE. &
K. |, REIIERKERIEETIVIHEE
S EEHT .



ithREeH A2

BURTT £
POLICY PROGRAMME

FIE “+=R" Nl

THE THIRTEENTH FIVEYEAR
PLAN FOR GEOTHERMAL ENERGY
DEVELOPMENT AND UTILIZATION

ExRARENINEERS E5AE

REFENMENBESHEEMEHE

HhBER— TR B . JENRFBNTTE
4aelR, BEEWMEKR. o/ BEHMR. BE
RSN, 2—MIULTEEEREEINE
meeR. BEMNKRFEE, mmBHEX, &
RIS 8. INRFAF B REE (XS EZERE
REN . TebRHE. MENBEEEERN, M
BxIEaiem k. (BRI EAER .. B0
MU IHEE BERRIZIN, SIEHESBE
RNEERRE,

B (TBEERRE), RIE (THERE
BRRE ‘=0 M), FET (AsEFK
MEB “+=F" MK ). ML EART HHREEFF &
MANESHHMEBIR. ERES. EXHE,
AR KISCRERYRIEIEIES , iZA2 “+=R
RTHAER E B AEEFT AR BB RV E AR

RS BRI

:%liﬂi’.m eFIF

TEFHX, HAEERIHERN
iﬂt}]ﬁ%j?, DRARHES LARSR IR N B 9 E R34
BERIAR, D ARRIEEE IR, MIERRAS
MRS AVREFNMEIINEE D . LUEX. £
. DRt X RE . EUN R B HER . =M.
RN, BN BLUH=KXNER, BN
BRI R ($1i%) TNERIR. (#RE1)

RBREEMKIRE SRS

(—) HBFNRGEH

MEEE, “+=R1" HE, XEihAEEHE
(H< )Thzxjj} 82914001270, 7KAELUBINEE
MBI HIANIR 20 800 127T, MR BRI FIaNIR
”Q?’] 4001278, 51149792600 127T. tE4h, it

BEFF AR IR RIS ant R REN ST . ThF

75




BRI §t

POLICY PROGRAMME

IR RIAE— R R BRARTIREHIEF LAY 2020 FibApeFR AL ERSTENA
KREo BEIR 7000 o IEAmER, ERNORHE |k 1.7

(Z) RH WA

1Z0E, TRERHBRIRES .

WARFEEEREBNR. SRR, B HFABEFF AR AT NS5 R B B R AL
FARNBAASRPME=ESE, TEZRED ERIBINFHBENE, Bt EIEREE.
HaEEEFIC AR T RIIIE PR ESHK R KA MR, REREEIEEAXITIAY
N, WEAMRFHNENESHERFEESE KRE, RNz, ERRESEHBEGEER

E Ve HEWE=.
T B GEMEE (F4) EXTHE®E
DUERIFXERRIRESR, “T=1" HEFHgxE
E7 ] HEEMEE (F)%) @R 3700 A%, F 2020 FxEHEAR
BEF FEEFR G FEERERIA 50% LU E,
— ‘“+=1" HEFSREREEMEE (S ) miR 2700 BF
g™ "
Ko
B M. =N B8 AN TR BT ENRERENT,
Tt Xk T EE ‘“+=1" HEFSxEmReEME (H)$) miR 6100 5F
BA,
HXHHELEXRS. SfMNm. EaAmh. fTmh. ZRMm.
X R EiR iR XiJm. Uk, BImZE 8 MIEHX, “+=%R" HijF
SR EHREEMEE (F)$) miR 3060 BFEHXK,
SMEEET. N -
o MESIAD TE ‘“+=F" HiE, SIgxERREEEE (F$) @R 500
aEMNm. TREF® e
e BERK,

76

ik LA LA R+ Z27AK))



R E 22 B ith iR R EH

iEPN: LR

\\\\\\\\

HOTSPOT INFO

S ARG E (B

PANG ZHONGHE ,THE DIRECTOR
OF GEOTHERMAL RESOURCES
RESEARCH CENTER OF CHINESE
ACADEMY OF SCIENCES: NEW HOPE
FOR GEOTHERMAL PEOPLE

REFENT, BREEIAEERZ. BLR
IRERN EZReERBEBREIAY (e &7 B
=" RN AT ERRCL )) RIS IER AT
EAKESM ARG AFBRY “+=1" ML,
X—HERMIEAEZRALTMS, ETFL
IEAXE— (AK)) BEDRNIRER T R E X
PRERURIE N iR 7 R RIEE

(Mx)) BBt T “+=HR" HAEtREEFAR
BR—LEKES, B “+=1" IHAS
Aeetteg (HQ) ER 112 EXK | gitvg

BENES=E 500MW, SEHE) 2020 &F, ih#ae
FHAHE 7000 B MEARER, thaEHiEFR A
£ 4000 FetrmAERE, sUREMXIABEFH A
E1XEIZ9 2000 5 MARER o

BRHREE ‘=07 MR T F
MEREREMTA? ENRASREMTAL?
‘+=R" HHANEEETAEEERR? ICEMULE
T RERZEFHR R SO EE RS

(Mx)) HEasfEAL KREERES0

(RERFR ) (EAARIFIER “EE7,

77



$h SR,

W I

HO 1S

O -0

RIAA (HR) ) RERIXILV D ERBEREEEN.
Bit? ZRIHEB R BN SEIETE
30MW. ERTHEREESFAFENEY 2000 J5 1% 4R
MERIIISLIESE, SEUIRER AR

FerBF0: (E At BEF AR E S “+=R"
MK, (FL) ST ibASE A A RIENERRAE
A, fIEREREES—RBEER—IX
HbAsMRRNE X, AT EBS (AL )
[ BRES, RIMIFHIAF RIS DR KIRIE,
BIELIBIMEBEERAYE W B et i
BRANOERT . ETX—IER, EtrLIlAa8E
MZTRZ.

BARZISRSCIIRY A gElE IS, HAIM=ZE,
FORERBR (ARREFRBELEIZI 2000 5
AR ) BERFRESLILAY, EUREEHERNE
tx (FTiBibAREEAteE / $IER 11 {2F5K) 1
ERREEIA . REBLUTLS

BT ER RAEEE T REs), e
ENAETHEHREN, BEMAE  BXERE
EERIFELRE, BUEY  REtERE

78

29, FRIEFEEY .. BENEUSRIRREEX
E£EE, BEOIRIESRERENFER. LR,
FEE. KEBHREIRFMGT, NEEIIHEK,
XRE TiX U1 B2z 8EsCAY.
(PERFR) . BLEFERIEZEIAT?
8/ : RS S LA ML FBBAIEIR.
HeXERHRERBERE 26MW 2—L RIS
8, RREREFBRESDAHEMAT, HiEH
NARRREFZRIL, @52, HRIKES
ZERIF I UURREE AR BRIRESE T
tAEE 500MW RIS E
REMETHRERBIRL, M, MNESH
2GR, KB A BB R BRI —ARE 8~ 10 £,
BRIE—M RO X N FFIRENR, FEVL. B
B —Z, FE8~10F., BB IR
BHRZEPEIIRE, BELIEDLS FAXLHW, &
WX BEREBERSAM RN, tFELE,
EibFIEHRE BIRETFZE
(FRERZER) (AL ) BRE T thee
ERBHONANER (ER) E5, W “KEEZ



IKPEMIAX (B ) REEHMEE. FREFR
XUBREEM. PBIFE. WHRRIRRIREHE,
FXTEFREARZFFMAMEITFN " “TRRIEEHK
PE VIR R EE BT E SR BX
S, TR RO REAEERI R
E . BRI — XV MESBRIRE.

A . REESHEFUIMBHNEN, =
Y EREREF AR ALE ‘EibEE" 89
KI5t BRSNS AIMtEIRIEMENS .

Eoan “XOEREMRRA, XEEARE
FLEBR, FETAHSIERE, REIE
HESE—F, XMRBT AR, sER B
Bk, M “TRRMEF KRB VIR —5%,
NERE “FHFRIH LR’ . XBEIE ‘R
—HR" RXiE. XMFERDANERERSHF A
MRIF BT,

tean, LB ARSBENE, ERER
EEETEMEROH, HERK. AR, X
BAG—mRER. NKIEFH=ERE, F—F
RBEEEMBEE, CWEEFRMEFE
FMA,

(FERFR) : NHEFRE, (X)) 5
B RIRRIBIIRAITH A TFREEE

FeoF0 . MEPERSEH, BRERENFEERER
niEh. BRTFIREKABIBIRICRELIR R, (B
IREBHRAE B E E R (M4 ) SigiEitbin
NMAZEFRENX, FTASBlE? WML
#HERN, RBEHERR. BEMALUES, B
EXA—EEF . BUATFAZMERAR. BFH
XE2ERIHEH, —=2hHx. BEES; 2
fEEY. BT XMREAR L LIty &
BH. XLER 2 TR EAIERD . T HE
RBEFF AR AR, XERANEARI—PIE,
BEEMTIF. ERTIE.

BRARRE EHE BFRRTEEE

PR
HOTSPOT INFO

(PEMZER) : MIZRE, FAMRGERA
FBRTES “+=0" A, Al REZEE,
B4 CLA AR R LA IS ?

FEBA0 « B—Prr A RS SR Z RS, AR
RERE. [TEHE, LR ERA . BEIE
gnkt—3k, REEMTIFABTLUNT . LLANEE
FAPRRRRE. KBHRBIFRE, XL&
REHIEEMASSEINNR. T ERIFSKANE
MR FEE T, ELEXRINKAIARIIH
EHOAY,

(PERZR) : FH—BHRRER, R&
R A IR

FeOF « R EHAEEERIESE . KE]L
NSRRI B ERERE IR .

SEFE2HBIc 2016 FRAFRERS /)N
HW EATHEDIRE | It EEES
BBE, XEIEDMXTRBEREEIE, XRE
|RACTBERLD, BEEREFMIBEERD. KIT
EELANEBNEBRRR . FareRal,
BEAENS B A S R B AUIEREE, HAEER
wTEBalIER, MERELRR, FEaE
UEFHEAMRE . HENEEEBREEX
LIt X, —BEREERAIE R, Hitbib)5
BISRA, ERATOEREES. BR, ik
BERRENERIRE, RRNENBISERE, K
R AR, WA —EIFRES

(PERZFR ) S5XEMARRNERE,
MRFARFNBES, FLURIEHAREEIEREIR
LEAL e PN /]

e - BERERE N RAER, 2
2 2020 &, EIERCIRERERE WA S LIAE
15%. BHRIF(IIEBEX N BIFEE 3%, HHEE
XINE 3% HITREARIBERLE 1/3. FAREHEE LT
B EREI TR, 156% XIS RISEX,

#HA CFEAFIR)

79




$h SR,

W I

HO 1S

O -0

ESRSEXIRLE:
SHit =

EEXS[LEATS

LIU YANHUA OF THE COUNSELOR
OF THE STATE COUNCIL: HAZE
MAY LEAD TO SOCIAL PROBLEMS IF
IMPROPERLY HANDLED

ESReENRmEET NSz LR,
EBRXACETEHERINBEARERBRERE
T, EREFRBEEIVERNER, LIERFN
eSS G TS

LU @X Ry EiH st

X BHSMNEE, SROERAZES
B, FeLEFNENFLUAISBICH—8
IEREE, BRiR “GokSLUMESWIRW,

ZekRENUHESHTE, REARARRY
ZFAIM, BAEHSENES AN RAYYEH
PN

IEFERNIGEFELFIRDMFER,
REEEAIMEFEMTENEERS. BER
RN ERBITZIAM, BEXEMmMBRIEIMN.
HMESHNEERIRE, BNERIEEXS
EETEERRRNBEANRERBEBZLET . B2
ZFRERERNER, REFTFUESEHHT
ZiE, BRSBTS SRURIE
BZANBERE? REEBRSKEIE? WRERK
AL BERERR, SE+H/LF. T 578
SEIRIERNE, FEATEES. HUZARIERE
ZEFERENTEPE T EEZ

AT GDP 4t — A2 RAVRI SR
B, 24afFUihEFit, BREEERBINT

80

BREAER. BERL, NXTEXLEHEE
HRZT RARBARKEEFRKNGE. &6
ZF R ERN—INE RN T H R EM E
—fTE, BEAE—EEE EYIARILEE,
PGP RIEEERIT—IHEERE, NEF. 8
2 RIBFIASINEI S ESC IS, BRI EF8E.
KEEfF. =M. B #MNETRRISERIEHEHR
ZEIHENEHENFROELRMNE, BHA
e, =B,

BB EARIEEN—E, ASEER
RItZR LIREEN B . BB =AIEHM D E,
M EMBRRENRE . ERBAKRER,
ETEUMERARENBEIRE, AR T I
RIfERR, DEX—AMSEH—RRF TS
—&, BE—2, NREME, WEXRED
PRI R ERL T Rim. HAJELTHRE
BRI ZUEEBIAT, M T BRE A BRER AT
£, A= AHNER, FARERMRERET
a3k, BERETENTHIIERR.

FEEFNEER, —HHEERIMERREL
FRIFFEMEEY. BEEERRNAENEEME
BB TEFEASARA. EEEINIET
MW, EFr—te T FapRE, L. T
S5t BRedliE. HiEd. ReReEEE



LA, RBIE. PEEXR, BIBEBXARAREERE
FEZOESEM T MERZIBEE. LABFRRIRN
SENESHIELNIEES B REIFHHE, W
T, o AT EREEMAHIIAES, I
ZURFTIR . Fl. FiRI0. AR EADE
BEEEFNENE, HMUBEASBRINERE
BEAIMNE, BT RIFAILFER.
FEEFRENRKENVHRZE, APEER
IR Es IR, BREENAMAISET, 20156 o
GDP StH5AY 15.04%, {EAEERAEREER
25%, “EMHRAMATER 27% . XAHFR
AR E B BIREIRR AR T tHRAI KT .
PRl AL THME, EHRMEES RS
TR . PREEWHBERBRERIEE, L
WARABRERIOTE. MEEEXRAY, &Y
AL TRIZ, BEBUIIRNT K, SIS
EBROIRL RN T B RS R ERRIE R . BB

PR
HOTSPOT INFO

7 IR T LB T = E X FIENE
ENFIAMENSIRTIE . PESEZFAIHEEEIR
HRE+HFEG, MRS, SEMHE
IINERFOIELACAL o
BRETEREREHEXRERES, Bt
EREREA B PEFFIHERAILAIZ 7 - 3. EFRY
BERIBFE A AL, MARKEZRX—LAZS: 7,
EETEARETKFIES, RIS
# T, RERAAERIGEEKFRNUEAIE,
R 70 2 AO—HFE 4 MK, XERAITE
WAERY, BRI IEEULTIRIEN . SREEH
ZRENNEFHEEATE, AR BER.
2% HEREBIVIAEES, IAGERRE. &
eEn. ferm. FBRS. f857. KR
2 FeERMEHRAI T W ESRISIF AR R,
ISR — P RIRER AR .
wnh (RURM 2 )

81



$h SR,

W I

HO 1S

O

-0

AR RFTFHBREE

OPEN POLICY CHANNEL FOR
GEOTHERMAL DEVELOPMENT

—REEILEE, RGERSRETHBERR
e, BERZSALMPEEDS.

SE1AH, BERANEF=A0INAL (i
REEFENE “+=0" ML) FRBEX, F—
DIEFIAH e R—FREEMIKR. A ENF]
FRHOR BERER -

WHRER, 2014 F2 B, ExseREAEHER
AFRNEEEXRAREN BT ERIN, i~
IR T RRHIEX. M, EabttEET I

82

Ynts, Sl A RBRE T HEHES .
MXUBRES, DNIRFFAF) BHEAEE NS EE
RERLEEND. TRERAE. NENREBEEREN,
MmEXEEHF . (RHEFTERRENEIREY
BEERENNMMN, RIEHESHERNE
BT
HENERMLIAAEERN RS ERB =N,
PRI R EHREHBREHIS . I hINAE IR
gl (BIEEESRARIL T ) LIRIBRBER R . A



WAT, BIZERIRAREER .

gLadtms, WA BEERSLEER
£ERIYI, #E 2015 F, HEMREMHE (Hi<)
EFR 2800 BFETF K, KAEIBAGEHRETR
E1X 2600 FFE7K,

EiAMRIRER, B “+=R" K, TiE
SHELEIEEMIE (H/< ) EFR 7000 HFELK,
B /KRB BEHBREIR 1.1 {2F 5K, XH
e, BIEO2EBENIT 110, FENBY
14, W41, WAEE TR EERBEIBE
10 kK.

WHRALTER, BRI TR T
B51F, ENTILRESIREAN. ItAEIREE
RRIEIRZR . KSisEma. R BERERH
FHAHSHERER, KEMNGE, SUitREM
T —RIHIREIRIBIZ o

ICENKDRTRE, EURBZERG
AR F =R R, XA THBERRSit

PR
HOTSPOT INFO

AHEBEEAMENBRSREBEEHTE. BT
i, BRAS . BOBRRIEEEERIFNGEER BT,
W REBEENLBLROMAEE, EEEINEE
BRI T, IBREZRNER.

LR, HTHRAGEESETY FRIRAVEE,
HEESX I EIET A NS RE.

BIpXINERF, —HEALEEERET
FHE, RIPrtHRRR; 5—HHE, a2FEH
BB, R EHE, AR RAS
RO S INERHESH M ABERNIR, 1EEBLLHIE 7
AKX S EEINEA E .

LIRSS, TIBEESERRE. A%
FE. BRYA. K. M. KR OSHAIKAE D
PEBITA, “T=R HREFISKAE
BBER 1.1 {0F Bk, AT7TXENEEBIR, H
FEXIIERRTENSIAS, ABHAFFETT
FEEREE .

®mh (P E B

83




LR
PROJECT SHOWCASE

e EIRFhE TR

INTRODUCTION TO THE
OPERATIONS OF HYY GROUND
SOURCE HEATING DEVICE

B X=EL

EEk, WEERERGRAFEEEFIEE
N EBRIELTRYEFMLIX . bR 2016 &
BEETRETS, ERRELABRIN ‘ESUER.
WEEREIT TR (EERMET, ERMBITRAE:
BIRFH=02—. TREERRIIADZ=) EE
EEEXAIFRIBX . ZFIMIKAITEX . 1k
HRLXE, FEBUTENEIRRIN BRERE
hthghe, MIRA ERRRRERBEELRIIZNE. 2
M. BRROEERVKAIER, iLZEEEEm
[RiISEIRS

—. lEERERSR
HBERNE RGTRH R R BESR EE A BERR
REPDHRY, EHFAEMRERENEF . B2
SR EHRYRH BRI RER E R ARTERNSF
B PIRENA B I BE N IR A AT
MR, ESHRERERIRANERERN (19) XX
B (Hi<), R ABFREFREMETIK, 2
ST AEEEmRR.
BHENMEAMEENE R HBHIBIMER
HPRESKEERS . HOBEHRPARIRNUG . HDREHIIXERIFIMHD
e ERIMREEMN . RFETIREMRERERLL
7J<jj MRS, DRI UEFAST }@:u
3h BE # 1 E PO  Mh BE B R R IR ZE S AL BERIEERGHENREEEER, BFigithEe

84




FERImRENEN . ERL.
PoKiE, sESLIVININRAA
FoEEEMBITEFER,
NEFPZSHIE. B
RAMBFRMHETERIK,

lhEEEE I E R E

—. HRERAERINIET
ST

2016 FHE=7 %1t
BFIERUXE 7R 20
ZEERERFIEITEE
icx, ZEWEE 18° CLA
£, BEETREZER.

RIEETEIES A
PRI EFRRRSZ /NI

(1) BRI B

Z5H

MhEEREF TR T AF RIS X ERIEARBE

HEEREHI IR B REE

ER” ILRER.

SuESY

PROJECT SHOWCASE

(2) HEEIE Rimig
BEEEPHEN, EEKRR
£FiE

(3) e ERSM
BEZ &K 3.25 7u/ 2K
. REF, &5 13977t/
K. REEZS, MRS
F11.0270/ K. REEZ.
X FRAT 150 FRAEHFE
FEEE, —PRESZFIOM
BE#82Y 1653 JT.

(4) ZERINIMH ( #&
FgRAX 867 7T/ K=z ) A
FPxRENE 2 O8E, BF
2 (BB HRE A ERImIRE (2
EMNE ), BRIMERIERXF
HH, JosiBY A\ 7T T

PRTRRS, PMIRESTREZRET, JEX BREERE, ABFXARE, FEaKF ‘8
&R, HEEAERFGEEARITENME,

85




RERRHE
KNOWLEDGE SHARING

FIERF RV E

HOT DRY ROCK GEOTHERMAL
RESOURCE DISTRIBUTION IN
CHINA AND INTERNATIONAL

DEVELOPMENT

8 E . 1TRE (EMKRFEE  Bx “FAH SIBTxR)

PR ERS
WRARIRRE T B JKABMTFRER,
LIRS EE2IFRAF BRI AEMH, X
HERBIATIR 10%ER. TRERRN
FRELDFRTHEIT RS FHRE (3-10km R
gt ) PRz B RIREERA T2 RMEAR. XAS
& FrifEac 2R 30 &, 8 MIT2006 ik,
RBFK (3-10km ) 2% HREFEE, &

86

IAFIZEE 2005 F—FRERBFES 2/ 20001
PEFRERE 2%, WEZST 2010 FRERIEFE
2 EHRY 5300 1= (1ERF ) / 4400 & (FEBz ).

Elfs LRZ R
IEREMIME R (EGS ), BIR—MMNES



BEEMEIRENEETREREMNMKEKE
MEEM—FITiE, EGS KEER 20 70 F
KH=E Los Alamos ERLR =7 A RiIR
HRY, 2EHMELIGEAM TR LISKEREE,
REEHREHMEHITRB., 25K, EGSH
B SHRARET —ENHE. EE1FZREEN

RERRHE
KNOWLEDGE SHARING

B (1) “SEX7 EEMEFLEImA ;(2)
KAERNIEREN AL R ICIES ; (3) IR
Mo mEE, HaHEeD ; (4) XEIREED
BwF 1973 FRIEEFMEAS M Fenton
Hill Fiva ARl InE RREMNEGS BT
BIE , BXAEHMNEAAREEENSAF
FRH . REZIEHAE2EWMBETFR
ST L, (BT A TEIEKAEERT T
[RTREMELIREARRI R 1714

&ie

AXRBAEIECERHBRIENEZ, A
MIEESHESMP B LM AMHAIREKER,
I AR FERRE. TREMFI—
MEBERB SRR, EARKINARERR
R Z—, BREANERG, HMNNFTHENE
MBME. TAESREREBAFREALXE
B 40 Z2FMHE, KENES . AAMRNE
Wz el, FERENRFENFLFBRIIRZE
R IATA

87




ERERS
CONTRIBUTIONS
WANTED

(hEbEE) RRPEMBEL R ES, IERTERMRERESZEL
() B RFBTUZRISMIIROREAT, TEBAFAT, WEFE
Tlo MDD HRERNBIFHERRERIEMSEEIN, HitbgeF Rt
WIRHEEFE ; MiRitE . EAE. RREMIRTE ; # RIS
FMBEE, BRNAESES,

SRTEIFSMXESRETS, EETE, ERMMSBITAI
FHRERAFSR IR AT BERRSINAE. FLEST, BTILUBERA

TR, BEAH. AREl. 88BEEEE . ATHRTIRE S
FARMRSR, PR D EERIEN TS, AT KRR 2T,
wiFRe, ( PEMEE) HEIARME S IEXIRBERRBEINE, AT :
—. RHEX :

@ RIBABHZEMER, IOARFE. FIETE. BELR.

@ TBIHIE | BFIRIRIER word SUEHET0, WEIREFR, FFHRITE.
R . XNEAERHERE. IEHE (200—300 F4£H ). Xi#E
DIRIEEEAES (& . IRSSERFR. BXEME, BiE. BFmEE ).

@ JIREXRABIRRM, ATINFEXEL. BT NFERATSEEDE,
WBEBLE, BEFEREENENHITIES

O ATWEIRRRE, BRIERIIWIE, BURASSE, BT 1 NBREH
F& .

@ RKRNRENER, RIWZE. BBE—EARNHITN.

® BHHILE, B EEETIRIGEN .

—. TeEltReE - 300—800 7t/ F=F

=, BRER:

(hEtbEE ) HRIESED

=% 010-62599774

RASAEFE : journal@cgsenergy.com.hk

sttt - JtEmEEXAa0K 102 5

88




tmgb1/\lu\ (’q ) 'TIBIJ\E

= u‘/@wm vos

KLEEEI:I:

> BHERTE
TEERNMREBRAE
E TR EEEF=
EABRAS (&8 LM
S 8128, fEFRhE1bEE ) #Y
é”“? N=1R EHEE == | AN
&) BIRAEHIGERIZ , TEE
AHE S MG EEEIR AT EIRE
EEEEEERATIEREE . L
EREEUWFIRAEE , LI
FBWEF FEERIREATE .
KRB L B TRIE T,

ftodit: K& - REETHESEREERE

MBi&: 0411-8512 9000
f€E: 0400-8512 8377-101

> EEMLZIRE
T8 234 FFITK , FFRIZER 4127T.
" BARERRRAIEAR. PERERSNGHE
BIRABLIAR ERIINRRT XUE IR, LUK
MWESRERIT MR, LUt (GRR ) 2K,
7K. BOK=MUKRYES N RN, BERERE. SRk
EERKIHREIREE Rt SRINER SRR RER
BERGHR L.

> EEAERIEESBIR(66E ) BEERE 2378/ E, KNRIWNE 44 ,SPAS
8, ALURERIN . BARES ; BAAAEY LERKIRNE , ZRikit. ZINER
EHLARERRE , ReE R ERIIAREK.

R %6
oL EREE RENES(ER




BRXBAERAFX, RF%, REA/

PHETHEERS — IR AR, BRERMAEREAGRATSIIKII=EERATDSEMIL T &
IREERERABRAT . AEUEEHADHASE, EET RIS RIS A=
RS mER, T RETMIRSTUNEFME B, HEANMISFERENEEMNER R

WEEEES | (EleRE SRS I SEIREES
REAETEES, (HEEE $iv =S
dk AR SE RY ) SE

L

@
@ ®
C)
) .
1. HigEH (39) IRIEHL 6. HgEA (19) BN

2. fhgeiA (19) MEM 7. thaeARPvkEE (&iERK )
3.itEeA (1) B A 8. iBEARREA

4.188EM (39) BB O, HEAEHRSERAL e e
5. iisgE (39 ) BHAL

ZwiGltREAERABIRAE

AU RRCHINA £ 75 AU RRCHUBLIE B

otk - PU) | BRI B X SN T 29 S

BXZEIE : 010-62592341 400-666-6168

€8 : 010-62593653 e
EBHEB : dnrb@hyy.com.cn SRENEE Z HhEEATR





