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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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Briet Analysis on
Geothermal Resources
with Development and
Utllization 1n Xiongan

New Area

Author: Li Hongying(Baoding Municipal
Bureau of Land Resources)

Abstract: Xiongan New Area owns abundant
geothermal resources, with relatively high
overall level of development and utilization.
“Xiongxian County Mode” has become an
important option for heating in winter in
northern region. Baoding City has completed
investigation and assessment on geothermal
resources of the whole city and 13 counties
(cities and districts) including Xiongxian
County, Anxin County, Rongcheng County,
and governments at all levels have issued the
planning of investigation, development and
utilization of geothermal resources. Xiongan
New Area shall strengthen supervision on
peripheral regions relying on the advantage of
geothermal resources, adjusting measures to
local conditions and planning as a whole, and
then conduct development and construction
at a high starting point and according to
high standards, so as to guarantee the



sustainable development and utilization
of geothermal resources.

Key words:

Xiongan New Area, geothermal
resources, “Xiongxian County
Mode” planning of shallow
geothermal resources, sustainable
utilization

|. Brief Introduction:

The planning scope of Xiongan
New Area involves Xiongxian County,
Rongcheng County and Anxin County
of Hebei Province and part of regions
around. It is located in the hinterland
of Beijing, Tianjin and Baoding,
with obvious regional advantages,
convenient and smooth traffic, excellent
ecological environment, relatively strong
capability of resource environment
bearing, relatively low degree of existing
development, ample development
space, and possessing basic conditions
for development and construction at a
high starting point and according to high
standard. With regard to the planning
and construction of Xiongan New Area,
a specific region is taken as the pilot
region and developed firstly, with area of

NG}
CURRENT FOCUS

about 100km?; the area of development region
at the middle stage is about 200km?, and the
area of control region in the long future is about
2,000km?.

Figure 1 Diagram of Traffic Position of Xiongan New Area

In 2012, Baoding City conducted investigation
and assessment on geothermal resources
of the whole city, and issued the Planning of
Investigation, Development and Utilization of
Geothermal Resources in Baoding City (2012-
2020); in 2015, Baoding City organized the
whole city and including counties (cities and
districts) such as Xiongxian County, Anxin
County and Rongcheng County where there are
geothermal resources to implement investigation
and assessment on geothermal resources, and
conducted preliminary assessment on shallow
geothermal resources in each urban planning
area, approved the planning of investigation,
development and utilization of geothermal
resources of each county (city and district), and
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the local governments were
responsible for issue and
implementation. According to
investigation and assessment
results, Xiongan New Area
owns abundant geothermal
resources, and the three
counties are different in
geological conditions and
distribution characteristics of
geothermal resources, with
different development and
utilization scales and overall
levels, and “Xiongxian County
Mode” has become an
important option for heating
in winter in northern region.

Il. Separate description
of geothermal
resources and their
development and

utilization of three
counties of Xiongan
New Area

(I) Xiongxian County
Xiongxian County is
located in the central plain
of Hebei Province, with its
geographical location at
east longitude 116°01'03"-
116°20'08" and northern
latitude 38°54'59"-39°10'36",
with area of 524km?®. It
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is 108km away from Beijing at north, 100km away
from Tianjin at east, and 70km away from Baoding at
southwest. It governs 6 towns, 3 townships and 223
villages, with total population of 383,000.

1. Geothermal Geological Conditions

Geothermal resources of Xiongxian County are in the
geothermal field of Niutuo Town, with geothermal reservoir
area of 524km?®, occupying more than 60% of total area
of geothermal field of Niutuo Town, and it refers to a large
geothermal field, including three geothermal reservoir strata:
geothermal reservoir of Minghuazhen Formation of Neogene,
geothermal reservoir of Guantao Formation of Neogene and
geothermal reservoir of bed rock of Jixian System, and it is
characterized by wide area, large storage amount, shallow
burying, high temperature and high water quality.

Figure 2 Geological Map of Bed Rocks in Geothermal Field Region of
Niutuo Town



(1) The geothermal reservoir strata of
Minghuazhen Formation of Neogene are
widely distributed in the whole region; the
buried depth of geothermal reservoir roof is
300-420m, and the buried depth of raised area
bottom is 700-1,000m generally; the buried
depth of sunk area bottom is 1,000-1,600m.
The lithology of geothermal reservoir refers
to fine sandstone, medium sandstone and
pebbly sandstone. The average thickness of
geothermal reservoir strata is 225m, and the
average sand thickness ratio of geothermal
reservoir is 36.4%. The temperature in the
middle of geothermal reservoir is relatively
high in the shaft part of raised area, higher
than 50°C generally; and the temperature
of geothermal reservoirs on both sides and
in the sunken area is relatively low, 35-50°C
generally. The average porosity of geothermal
reservoir is 33.4%. The water inflow amount
of single well is 20-75m*h, and the unit water
inflow amount is 1.66-3.86m°/h generally;
the water outlet temperature at the well
head can reach 58°C at most, the degree of
mineralization is 0.5-1.5g/L, and the water
chemistry types refer to HCO;-Na type water
and HCO,*CL-Na type water, with PH value of
7.2-8.4. The controlled minable water amount
is 8.140x10°m%/a, with thermal energy of
32.422MW, and the accumulated annually
minable thermal energy which can be utilized
is 17.041x10°MJ, equivalent to 5.814x10"
standard coal.

(2) The geothermal reservoir strata of
Guantao Formation of Neogene are distributed
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in the east of Xiongxian County; and the strata
distribution area is 323.9km?, the average
thickness of geothermal reservoir is relatively
thin and the water abundance is relatively
poor. The geothermal reservoir is 200-
400m in thickness generally. The lithology of
geothermal reservoir refers to fine sandstone,
medium sandstone and pebbly sandstone,
with the average sand thickness ratio of
30.9%. The temperature in the middle of
geothermal reservair is 45-65°C, with average
temperature of geothermal reservoir strata
of 53°C. The average porosity of geothermal
reservoir is 25.5%, and the average
permeability is 381.8x10°um?® The water
inflow amount of single well is 40-85 m*/h and
the unit water inflow amount is 0.86-2.42m®
h generally; the degree of mineralization is
1.9-2.4g/L, and the water chemistry types
refer to CL-Na type water, with PH value of
7.7-8.4. It is predicated that the newly added
minable amount of geothermal resources
is 1.154x10°m%a, with thermal energy of
5.819MW; and the accumulated annually
minable thermal energy which can be utilized
is 3.059x10°MJ, equivalent to 1.044x10%
standard coal.

(3) The karst fissure geothermal reservoir of
Wumishan Formation of Jixian System refers
to regional geothermal reservoir, with the
lithology of gray and taupe dolomite, firestone
zebra dolomite, hard and crisp, developed
with karst fissure, with good water abundance,
with average reservoir thickness ratio of about
29.4%. The strata are mainly distributed in the
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region to the west of the route: Mijiawu Town
— Zangang Town — Cuicun Village — Shilipu
Village of Xiongxian County, with buried depth
of 490-4,500m, geothermal reservoir fissure
ratio of 2.6-5.2%, and the temperature in the
middle of geothermal reservoir of 78-130°C.
The water temperature at the well head of
existing geothermal well is 63-78°C, 83°C at
most, with water inflow amount of single well
of 60-150 m%h, and unit water inflow amount
of 1.772-49.148m°h generally; the degree
of mineralization is 2.5-3.1g/L, and the water
chemistry refers to CL-Na type or CLeHCO,-Na
type, with PH value of 7.0-8.1. The explored
minable amount of geothermal reservoir
of the Shallow Jixian System with depth of
not deeper than 2,000m is 4.848x10°m?
a, with thermal energy of 42.480MW,; and
the accumulated annually minable thermal
energy which can be utilized is 22.237x10°MJ,
equivalent to 7.617x10% standard coal; the
predicated newly added explored minable
amount of karst fissure geothermal reservoir
of Jixian System with depth of 2,000-3,000m
is 3.786x10°m%a, with thermal energy of
39.706MW, and the accumulated annually
minable thermal energy which can be utilized
is 20.869x10°MJ, equivalent to 7.121x10%
standard coal.

(4) Shallow geothermal resources are
distributed in suitable region of buried pipe
heat exchange system in the whole territory,
with area of 128km?”. The heat exchange
power is 2377.92x10°W in summer and
1715.52x10°W in winter; the actually available
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shallow geothermal area for buildings is
2972.40x10°m? and there will be reduction
of emission of 272.39x10% CO,, 272.39x10"
S0,, 0.69x10% NO and 0.91x10% dust each
year.

2. Development and utilization

By the end of 2016, Xingxian County has
owned 78 geothermal wells; 64 of which are
production wells, 22 of which are injection
wells. Production wells include 51 geothermal
wells of Wumishan Formation of Jixian
System, 9 geothermal wells of Guantao
Formation of Neogene and 4 geothermal
wells of Minghuazhen Formation of Neogene;
injection wells all refer to geothermal wells of
Wuminshan Formation of Jixian System. All
the geothermal wells are used for heating, and
part of them are for heating and showering.
Within the urban scope, Sinopec Green
Energy Geothermal Development Co., Ltd.
(Hebei Branch) exclusively operates the
centralized heating system engineering, and it
has obtained 4 mining rights, with the mining
area scope of 19km?®. Injection wells refer to
100% no-pressure injection, and all heating tall
water is adopted for injection except domestic
water, thus creating the “Xiongxian County”
Mode well known at home and abroad, with
the construction capacity able to meet heating
of 4,850,000m”. At present, the heating area
occupies above 90% of the total area of urban
buildings.

3. Planning of investigation, development
and utilization of geothermal resources in
Xiongxian County



In 2015, Xiongxian County completed the
investigation and assessment on geothermal
resources, and the County Government issued
the Planning of Investigation, Development
and Utilization of Geothermal Resources in
Xiongxian County (2015-2020).

Xiongxian County had set 22 exploration
rights. Within the planning period, the
investigation and assessment on pre-
feasibility of exploration rights which can be
put into operation will be implemented, and
the investigation on feasibility of geothermal
resources in the central urban region and
surrounding regions, with area of 128km”.

According to the demand of the society and
the demand of sustainable development, it is
necessary to control the mining amounts of
geothermal reservoir strata of Minghuazhen
Formation and Guantao Formation, promote
the development of geothermal reservoir of bed
rocks actively, promote the injection technology
in an all-round way, support the technical
application of heat pump and implement
utilization of shallow geothermal energy. In
addition, it is required to delimit the limited
mining area, controllable mining area and
encouraged mining area. The northwestern
part of the county refers to encouraged
mining area, the middle refers to geothermal
reservoir controlled mining area of Neogene
and geothermal reservoir limited mining area
of bed rocks; and the southeastern part refers
to the controlled mining area of Neogene.
In this County, major projects such as sci-
tech demonstration of geothermal agricultural
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greenhouse planting, sightseeing tourism
of geothermal agricultural greenhouse, hot
spring tourism and geothermal mineral water
production.

Within the planning period, Xiongxian
County will establish a geothermal dynamic
monitoring system with complete functions,
so as to implement the injection engineering
of geothermal reservoir tail water of bed rocks
in an all-round way, enhance the cascade
development and comprehensive utilization
level and promote the sustainable utilization of
geothermal resources.

(I1) Anxin County

Anxin County is located in the central plain of
Hebei Province, with its geographical location
at east longitude 113°40'-116°20" and northern
latitude 38°40'--40°00', with area of 738.6km’.
It is 162km away from Beijing at north, 187km
away from Shijiazhuang at southwest, and
45km away from Baoding at west. It governs
9 towns, 3 townships and 207 villages, with
total population of 393,000. Baiyangdian is
an important hydro-junction of Daging River
water system. Baiyangdian receives water
from nine rivers (Zhulong River, Daqging River,
Xiaoyi River, Tanghe River, Fuhe River, Caohe
River, Puhe River, Pinghe River and Baigouyin
River), and connected 5 sets of relatively large
water reservoirs (Yukuai reservoir, Xidayang
Reservoir, Angezhuang Reservoir, Longmen
Reservoir and Puhe Reservoir), and flows into
Bohai Sea, with drainage area of 31,200km2,
and is an important floodwater detention area

19




NG}
CURRENT FOCUS

of Haihe Basin. The average
total amount of water resources
in Baiyangdian over years is
4,124m3. After the trans-basin
water supplementation under
the project of “diverting Yellow
River water to Baiyangdian”, the
water level of Baiyangdian is
7.5m (Dagu elevation), the water
volume is 0.154 billion m3, and
the water area is 148.4km”.

1. Geothermal Geological
Conditions

Geothermal resources within
the territory of Anxin County are
in the geothermal field of Niutuo
Town, Rongcheng geothermal
field and Gaoyang geothermal
field; the geothermal gradient in
the broken convex area of Niutuo
Town is 2.5-6.0°C/100m, and that
of Rongcheng is 2.5-5.0°C/100m,
and that of Gaoyang is
2.5-4.0°C/100m (Figure 3:
Zoning Map of Geological
Structure Units of Anxin County).
The resources refer to large
scale according to total volume.
In Anxin County, there are
geothermal reservoir strata of
Minghuazhen Formation of
Neogene, Guantao Formation of
Neogene, as well as bed rocks of
Changchengian - Jixian System
and Cambrian — Ordovician
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System. The total reserve amount of geothermal resources
is 5415.88x10"J, the total reserve amount of minable
geothermal resources is 1065.72x10'°J; the total amount
of stored geothermal fluids is 83189.91x10°m°; the total
amount of minable geothermal fluids is 4159.50x10°m?; the
total amount of available heat energy of geothermal fluids
is 59.34x10"°J, and the total capacity of geothermal fluids is
188.17MW.

Figure 3 Zoning Map of Geological Structure Units of Anxin County

(1) The geothermal reservoir strata of Minghuazhen
Formation of Neogene are widely distributed in the
whole region; the lithology of geothermal reservoir refers
to middle-fine sandstone and pebbly sandstone. The



thickness of geothermal reservoir is 100-300m,
and the sand thickness ratio is 12.93-56.9%.;
the porosity of geothermal reservoir is 25-40%;
the water temperature is 30-50°C generally; the
degree of mineralization is 0.7-2.2g/L, and the
water chemistry types refer to HCO;-Na type
water and CL-Na type water, with PH value of
6.0-8.0.

(2) Geothermal reseravoir strata of
Guantao Formation of Neogene develop in
most of areas, and only the Xiaowangzhen
belt of northern broken convex area has
no geothermal reservoir. The lithology of
geothermal reservoir refers to fine sandstone,
medium sandstone and pebbly sandstone. The
bottom refers to versicolor sandy conglomerate;
the general thickness of geothermal reservoir
is 100-400m, the porosity is 25-40%, with good
water abundance and permeability. The water
temperature is 40-60°C generally, the water
inflow amount of single well is 60-100m*h, and
the unit water inflow amount is 0.95-2.6m%h
generally; the degree of mineralization is 1.0-
2.5¢/L, the water chemistry type refers to CL-
Na type or CL HCO;-Na type water, with PH
value of 7.5-8.5.

(3) The karst fissure geothermal reservoir
of Wumishan Formation of Jixian System
is mainly distributed in Tongkou Town —
Liulizhuang Town belt in the northern and
southern parts of Anxin County. The lithology of
geothermal reservoir mainly refers to dolomite,
firestone zebra dolomite and argillaceous
dolomite, developed with karst fissure, with
good connectivity; the reservoir thickness ratio
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is 19.5-35%, and the porosity is 3.3-6.5%.
The water temperature is 70-100°C; the water
inflow amount is 80-120m*/h, the unit water
inflow amount is 2.5-3.8m°h generally; the
degree of minerlization is 2.8-3.5¢/L, and the
water chemistry type is CI-Na type, with PH
value of 7.0-7.5.

(4) The karst fissure geothermal reservoir
of Cambrian — Ordovician System is mainly
distributed in Anzhou Town — Laohetou Town
belt in the southwestern part of Anxin County.
The lithology of geothermal reservoir mainly
refers to limestone, dolomite limestone and
oolith limestone, developed with karst fissure;
the reservoir thickness ratio is 16.5-32%, and
the porosity is 3.3-6.0% generally. The water
temperature is 60-80°C; the water inflow
amount is 60-80m*/h, the unit water inflow
amount is 0.75-2.5m*h generally; the degree
of mineralization is 2.0-4.0g/L, and the water
chemistry type is CI-Na type, with PH value of
7.35-8.0.

(5) Shallow geothermal resources are
distributed in suitable region of buried pipe
heat exchange system in the whole territory,
and the area from urban area to Beiliu
Villiage is 40.76km?. The heat exchange
power is 468.5x10*W in summer and
271.04x10°W in winter; the actually available
shallow geothermal area for buildings is
585.63x104m’, which is 18.20x10* after being
converted into standard coal, and there will
be reduction of emission of 43.42x10% CO,,
0.31x10% SO? 0.11x10% NO and 0.15x10
dust each year.
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2. Development and Utilization

By the end of 2016, Anxin County has
owned 17 geothermal wells, which are all
production wells; in addition, there are 3
geothermal wells of Wumishan Formation
of Jixian System, with well depth of 2,306-
3,070m; as well as 14 geothermal wells of
Guantao Formation of Neogene, with well
depth of 1,300-1,850m. The development and
utilization mainly refers to heating, and few of
them are for showering. The region is to be
developed by 14 enterprises, and 5 mining
rights have been obtained. The geothermal
heating area is 740,000m>.

3. Planning of investigation, development
and utilization of geothermal resources in
Anxin County

In 2015, Anxin County completed the
investigation and assessment on geothermal
resources, and the County Government issued
the Planning of Investigation, Development
and Utilization of Geothermal Resources in
Anxin County (2015-2020).

According to geothermal geological
conditions and resource potential, based on
investigation degree and distribution density
and combining city planning and relevant
industrial policies, an investigation prohibition
area of 65.15km?, a controlled investigation
area of 40.76km? and an encouraged
investigation area out of both of them are
delimited; and then, the geothermal resource
investigation for public welfare, commercial
geothermal resource investigation and shallow
geothermal resource investigation will be

22

implemented in order. It is planned to set 9
mining rights, 9 exploration rights and 15 newly
added investigation blocks within the planning
period.

Based on the geothermal resource conditions
as well as development and utilization
strength, according to geothermal mining
strength, decreasing amplitude of geothermal
reservoir water level, distribution density of
geothermal wells, difficulty coefficient of tail
water injection and buried depth of geothermal
reservoir water level, a controlled mining
area of 40.76km? an encouraged mining
area of karst fissure geothermal reservoir
of bed rocks, an encouraged mining area
of porous type geothermal reservoir of
Neogene out of the controlled mining area,
and an encouraged mining area of shallow
geothermal resource in the county region are
delimited. The comprehensive development
and utilization pattern of “one core and three
regions” geothermal resources is to be built:
“one core” refers to the demonstration area
of comprehensive utilization of new energy,
and “three regions” refer to the leisure
tourism area of Baiyangdian thermal spring
lake, demonstration area of comprehensive
utilization of geothermal heating of new
countryside and demonstration area of
industrial utilization of medium and low
temperature geothermal resources. At present,
5 mining rights have been registered.

It is planned to implement three items of
public welfare resource assessment, i.e.
“investigation on pre-feasibility of geothermal



resources of Anxin County”,
“investigation and assessment
on shallow geothermal resources
of Anxin County” and “dynamic
monitoring system of geothermal
wells of Anxin County”; as well
as three commercial geothermal
resource development projects,
i.e. “Baiyangdian large-scale
comprehensive project on health
and medical treatment, leisure
provision for the old and holiday
tourism”, “centralized heating
project with geothermal resources
in the county region of Anxin
County” and “Baiyangdian thermal
spring and cinema resort”.

(1) Rongcheng County

Rongcheng County is located in
the central plain of Hebei Province,
with its geographical location
at east longitude 115°45'26"—
116°04'02" and northern latitude
38°57'04"--39°08'32", with area of
314.50km2. It is 110km away from
Beijing at north and is 100km away
from Tianjin (the economic center)
at east. It governs 5 towns, 3
townships and 127 administrative
villages, with total population of
260,000.

1. Geothermal geological
conditions

Rongcheng County owns
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abundant geothermal resources, and the whole county
is within the Rongcheng geothermal field. Rongcheng
geothermal field belongs to medium geothermal filed, and
it includes two geothermal reservoir strata: geothermal
reservoir of Minghuazhen Formation of Neogene and
geothermal reservoir of bed rocks of Jixian System.
The geothermal resource amount of geothermal field
is 1350.87x10"J, equivalent to 460.93x10° standard
coal, converted into thermal energy of 4283.59MW,; the
minable geothermal resource amount of geothermal field
is 337.72x10"°J, equivalent to 115.25x10°% standard coal,
converted into thermal energy of 410.05MW; the total
minable amount of thermal fluid is 12.28x10°m?® whose
thermal resource amount is 18.60x10"J, equivalent to
634x10% standard coal, and converted into thermal energy
of 58.99MW.

Figure 4 Distribution Map of Geothermal Fields of Rongcheng County

(1) The geothermal reservoir strata of Minghuazhen
Formation of Neogene are widely distributed in the whole
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region; the buried depth of geothermal
reservoir roof is 300-420m, and the buried
depth of raised area bottom is 700-1,000m
generally; the buried depth of sunk area
bottom is 1,000-1,600m. The lithology of
geothermal reservoir refers to fine sandstone,
medium sandstone and pebbly sandstone.
The average thickness of geothermal reservoir
strata is 225m, and the average sand thickness
ratio of geothermal reservoir is 36.4%. The
temperature in the middle of geothermal
reservoir is relatively high in the shaft part of
raised area, higher than 50°Cgenerally; and
the temperature of geothermal reservoirs on
both sides and in the sunken area is relatively
low, 35-50°C generally. The average porosity
of geothermal reservoir is 33.4%. The water
inflow amount of single well is 20-75m°h, and
the unit water inflow amount is 1.66-3.86m*/
h generally; the water outlet temperature at
the well head can reach 58°C at most, the
degree of mineralization is 0.5-1.5g/L, and the
water chemistry types refer to HCO;-Na type
water and HCO;*CL-Na type water, with PH
value of 7.2-8.4. The controlled minable water
amount is 8.140x10°m®/a, with thermal energy
of 32.422MW, and the accumulated annually
minable thermal energy which can be utilized
is 17.041x10°MJ, equivalent to 5.814x10%
standard coal.

(2) The karst fissure geothermal reservoir of
Wumishan Formation of Jixian System refers
to regional geothermal reservoir, with the
lithology of gray and taupe dolomite, firestone
zebra dolomite, hard and crisp, developed
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with karst fissure, with good water abundance,
with average reservoir thickness ratio of about
29.4%. The strata are mainly distributed in the
region to the west of the route: Mijiawu Town
— Zangang Town — Cuicun Village — Shilipu
Village of Xiongxian County, with buried depth
of 490-4,500m, geothermal reservoir fissure
ratio of 2.6-5.2%, and the temperature in the
middle of geothermal reservoir of 78-130°C.
The water temperature at the well head of
existing geothermal well is 63-78°C, 83°C at
most, with water inflow amount of single well
of 60-150 m*h, and unit water inflow amount
of 1.772-49.148m°%h generally; the degree
of mineralization is 2.5-3.1g/L, and the water
chemistry refers to CL-Na type or CL-HCO;-Na
type, with PH value of 7.0-8.1. The explored
minable amount of geothermal reservoir of the
Shallow Jixian System with depth of not deeper
than 2,000m is 4.848x10°m*a, with thermal
energy of 42.480MW; and the accumulated
annually minable thermal energy which can
be utilized is 22.237x10°MJ, equivalent to
7.617x10% standard coal; the predicated
newly added explored minable amount of karst
fissure geothermal reservoir of Jixian System
with depth of 2,000-3,000m is 3.786x10°m?/
a, with thermal energy of 39.706 MW, and
the accumulated annually minable thermal
energy which can be utilized is 20.869x10°MJ,
equivalent to 7.121x10° standard coal.

(3) Shallow geothermal resources are
distributed in suitable region of buried pipe
heat exchange system in the whole territory,
with planned urban region of 34.8 km’ and the



available area of buried pipe heat exchange
system of 2.61km* The heat exchange power
is 646.49x10°W in summer and 466.41x10°W
in winter; the actually available shallow
geothermal area for buildings is 7.18x10*m?;
equivalent to 333,500t/a of standard coal; and
there will be reduction of emission of 806100t
CO,, SO,, NO and dust. The region out of the
planned urban region is also suitable for the
development and utilization of buried pipe heat
exchange system.

2. Development and Utilization

By the end of 2016, Rongcheng County
has owned 49 geothermal wells; 34 of which
are production wells, 15 of which are injection
wells. They all refer to geothermal wells of
Wumishan Formation of Jixian System, with
well depth of 1,110-2,800m, and are all used
for heating. Within the urban scope, Sinopec
Green Energy Geothermal Development Co.,
Ltd. (Hebei Branch) exclusively operates the
centralized heating system engineering with
geothermal resources in the urban region
by adopting “Xiongxian County Mode”. The
injection refers to 100% no-pressure injection,
and all heating tail water is adopted for
injection except domestic water, thus heating
for 1,200,000m*. At present, 6 mining rights
have been obtained, Sinopec Green Energy
Geothermal Development Co., Ltd. holds 5
rights of them, with mining area of 23.38km’.

3. Planning of investigation, development
and utilization of geothermal resources in
Rongcheng County

In 2015, Rongcheng County completed the
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investigation and assessment on geothermal
resources, and the County Government issued
the Planning of Investigation, Development
and Utilization of Geothermal Resources in
Rongcheng County (2015-2020).

4 exploration rights have been set, and
another 5 rights are to be added. Within
the planning period, it is planned to conduct
investigation and assessment on pre-
feasibility of 5 exploration rights, investigation
on pre-feasibility of geothermal resources of
Rongcheng County, planning of investigation
on feasibility of geothermal resources of bed
rocks in urban area as well as investigation and
assessment on shallow geothermal resources.

Three kinds of development areas are
distributed for industrial layout of development
and utilization of geothermal resources in
Rongcheng County: breeding and planting
area, urban and new dwellings heating area
and geothermal tourism area. In Rongcheng
County, there are limited mining area and
encouraged mining area. The limited mining
area refers to the area where urban geothermal
wells are distributed densely and its periphery
of within 1.0km, with area of 17.95km?; the
periphery refers to encouraged mining area.
All geothermal reservoir strata of Minghuazhen
Formation in the whole region are encouraged
mining area, and the water can only be used
for showering and physiotherapy. The whole
region refers to encouraged mining area of
buried pipe type shallow geothermal utilization
system.

Within the planning period, Rongcheng
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County will establish a geothermal dynamic
monitoring system with complete functions,
so as to streng then the research and
demonstration of injection engineering of
geothermal reservoir tail water of bed rocks,
enhance the cascade development and
comprehensive utilization level and promote
the sustainable utilization of geothermal
resources.

IIl. Summary of geothermal
resources and their development

and utilization characteristics in three
Counties of Xiongan New Area

1. The three counties of Xiongan New
area are within different geothermal fields.
Xiongxian County is located in the south of
geothermal field of Niutuo Town, and the
northern part of this geothermal field covers
Gu’an County of Langfang City, Bazhou
City and part of region of Yongging County;
Rongcheng County is located in Rongcheng
geothermal field, which is relatively complete;
Anxin County is located at the north end of
Gaoyang geothermal field, southwest end of
Niutuo Town geothermal field and at the south
end of Rongcheng geothermal field.

2. Xiongxian County ever underwent
assessment on geothermal resources
during the assessment of “China’s thermal
spring hometown”. Rongcheng County
ever underwent assessment on geothermal
resources based on drilling and exploration
achievements due to uniform development
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of Sinopec Green Energy Geothermal
Development Co., Ltd.; the geothermal
resources of these two counties were highly
assessed; Anxin County hasn’t undergone
systematic assessment, and it is necessary
to further assess it in an all-round way for
the geothermal geological conditions are
complicated and the background is not clear.

3. Both Xiongxian County and Rongcheng
County are under uniform development
and management of Sinopec Green Energy
Geothermal Development Co., Ltd. (Hebei
Branch), and the obtained legal mining
rights are set as per “block”, applicable to
scale development and centralized mining.
The “Xiongxian County Mode” which is of
sustainable development and utilization of
“reasonable development, combination of
mining and injection and taking heat but not
water” will be implemented in an all-round
way, thus protecting geothermal resources
effectively, and agreeing with the sci-tech
innovation idea of Xiongan New Area.
Geothermal mining rights of Anxin County
are set as per “well”, which is relatively
dispersed; no injection is implemented, and
the development and utilization level is to be
enhanced.

4. Xiongxian County, Bazhou City and Gu’an
County of Langfang City, and thermal spring
city of original Baigou New City belong to the
same geothermal field, and their development
and utilization will influence geothermal
reservoir, and the geothermal reservoir will
also influence the development and utilization.



Bazhou City, Gu’an County and Thermal
Spring City all haven't undergone injection,
and the geothermal flow field of bed rocks has
been changed slightly.

5. The centralized heating of urban
regions of three counties all mainly refers
to geothermal heating. Xiongxian County
and Rongcheng County have been almost
saturated in geothermal heating, and only part
of buildings in urban region of Anxin County
adopt geothermal heating. The geothermal
heating has been applied into heating of multi-
storey and high-rise buildings of surrounding
townships, and the rural area almost does not
utilize geothermal heating.

6. Part of regions of Rongcheng County
and Xiongxian County are located in the coal
forbidding area where is east to Beijing-
Kunming expressway and north to Rongcheng
—Wuhai expressway. The heating with energy
replacing coal is in a large shortage, and both
Counties are abundant in shallow geothermal
resources, which can be used as important
sources for refrigeration in summer and cooling
in winter of buried pipe type ground-source
heat pump system.

7. The dynamic monitoring for geothermal
development is relatively lagged, and is to be
constructed as soon as possible.

IV. Existing Problems

Baoding City has conducted investigation
and assessment on geothermal resources to
three counties in an all-round way. Meanwhile,
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it has implemented the preliminary assessment
on shall geothermal energy in urban regions,
and has formulated and issued county-level
planning of investigation, development and
utilization of geothermal resources according
to assessment results, which may guide
the governmental management as well as
development and utilization direction of
geothermal resources in this area in the future.
This action is initiative in Hebei Province
and even all over the country, with excellent
foresight, thus laying a foundation for Xiongan
New Area determining geothermal heating
guidelines. However, some problems about
development and utilization of geothermal
resources and governmental management
shall not be ignored during the practice.

Xiongan New Area is an area with the best
geothermal resource development conditions
among similar areas in our Province. Under
the strict management of atmospheric pollution
prevention and control, the geothermal heating
is widely demanded in winter, and geothermal
resource is a top-grade coal substitute. It is
conservatively estimated that the geothermal
resources can meet heating of 0.1 billion m?,
and only 7 million m? is utilized at present, so
the geothermal heating is of huge potential.
However, the heating is demanded by buildings
at present, and the advantages of clean and
environmental protection energy sources of
geothermal resources haven't been found
out, and it is necessary to guide the idea of
“determining building location according to
location of geothermal energy”.
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“Xiongxian County Mode” has become
a bright spot of development and utilization
of geothermal resources in our country,
but it hasn’t been applied widely, and it is
still necessary to make efforts to apply it
all over the country. Besides the difficulty
in combination of mining and injection, the
difficult integration of ground buildings and
pipeline network systems and the interference
of multiple social factors such as economic
benefit and local protection also make the
promotion of “Xiongxian County Mode”
difficult. In the aspect of governmental
management, original policies do not adapt
to current trend, and the mechanism of
coordination and cooperation among multiple
departments is not complete. Some factors
even become the barrier of geothermal
development. For example, in the aspect of
land, the review and approval policies about
mining rights are applicable to outdated
technology of only mining but no injection,
but not support the application of new
technologies such as injection; moreover, the
procedures are complicated and there is too
much limit; the enterprises are not active in
handling certificates, and their mining is of
severe violation of rules. However, to meet
the heating demand in winter, the government
cannot prohibit this kind of behavior, and it
is very difficult to change the current status
in a compulsory way, and this is greatly
unfair for legal enterprises; in the aspect of
water conservancy, the “geothermal water”
is preferred while the “geothermal energy” is

28

despised, for the strict management policies
for underground water severely restricts the
utilization of geothermal energy, and water
resource taxation policies also go against the
promotion of injection technology of geothermal
tail water; in the aspect of development and
reform: the industrial utilization of energy
is preferred, while the direct basic civilian
utilization of geothermal energy is despised;
there is no relevant preferential policy, and even
being limited by the project scale, it is difficult to
establish an independent and complete project;
in the aspect of environmental protection:
there is neither standard about temperature
of geothermal tail water nor standard for
mineral content limit in geothermal water in the
sewage drainage standard, so the drainage of
geothermal tail water of enterprises cannot be
restricted, and the special fund for prevention
and control of atmospheric pollution doesn’t
take the geothermal heating subsidy into
consideration; in the aspect of housing, only
wall bodies of buildings above the ground have
energy saving standard, the thermal source is
not taken into consideration, and there is neither
subsidy nor incentive policy for geothermal
heating; in the aspect of public utility: the
geothermal pipeline network is not incorporated
into the scope of public utility; in the aspect of
industry and information, there is neither code
nor standard for ground-source heat pump
technology and equipment, thus causing market
confusion and it is difficult to distinguish between
the good and the bad code or standard.
Promotion and incentive measures are



not sufficient for new energy sources and
new technologies, and the social investment
enthusiasm is poor. Sinopec Green Energy
Geothermal Development Co., Ltd. has
created the advanced “Xongxian County
Mode”, but fails to obtain effective subsidy or
compensation, while the extensive utilization
of traditional outdated technologies hasn’t
been inhibited effectively. The geothermal
utilization and management level of Beijing and
Tianjin is 30 years earlier than Hebei Province,
and a great number of reform measures
and technical experience can be taken for
reference. Under the overall background of
coordinated development of Beijing, Tianjin
and Hebei, our Province shall study, research
and formulate relevant matching measures
meticulously, encourage high level social
input and development and limit low level
development and utilization.

V. Suggestions

Xiongan New Area is a major historical
strategic selection made by the CPC, and
it is a thousand-year plan and a great State
affair. It owns significant realistic meaning and
profound historical meaning in relieving non-
capital functions of Beijing in a centralized
way, exploring a new mode of optimized
development in regions with dense population
and economy, adjusting and optimizing the
urban layout and spatial structure of Beijing,
Tianjin and Hebei, and cultivating new engine
for innovation-driven development.
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The development and utilization of
geothermal resources in Xiongan New Area
shall be subject to central-government policies.
It is suggested that the construction should be
considered from the following perspectives,
and should be planned as a whole and
promoted stably, thus guaranteeing substantial
results.

1. The planning and design shall be subject
to policies;

2. Conduct investigation in an all-round way,
and make clear the background;

3. Focus on heating;

4. The distant conveying shall guarantee the
core problem;

5. Coordinate the periphery and enhance
the overall level;

6. Distinguish between primary and
secondary affairs, and adopt multiple
schemes for mutual supplementation;

7. Consider the reality and conduct
integration in order;

8. Delimit permanent and temporary
construction areas, and implement all jobs
step by step.

In a word, Xiongan New Area will be a
demonstration area of innovative development
carrying out new development concept, and
it shall insist on the world view, international
standard, Chinese characteristics and
positioning at a high level. The development
and utilization prospect of geothermal
resources of Xiongan New Area will be bright,
with profound influence, and will lead the world
and create a new future.
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7%?\ ‘HROEER JLHERIAHR, ST
RIKELL~ 1 BB IR, BUIST P RIZERTE
WFFRA07 B m’ EIRR. Bl
PUKEATR, MWHRRIRIRIER, B 15% [E
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KEICIR
DEVELOPMENT FORUM

~ 100% BHE T BIH—E .

1. Sl BIR EF Kt Ia AR EE KIS

L1 RIS HIRE R

1980 F&XK, fAtHEEMITR 7RI F
E3mA R IEMA S — IR A RENIRFF, HIKE
1560m°/h. 7KiR 78T . XF#8) 0.4 FiREES
22 0.3MPa, BBEHOENEETE, 24 /)
fE, BEE 0.14MPa.

1981 FERILAHSMTERRE, BT AL
WX, BIFREERAIIE 81m. BIMEICFER
X, REECRABE DS, LR
NERERFFR. FEREHESRT . RENZR
FKMIBRDINEZNMRIIT, B ENSE7505E
[ERRERR. FERILIGIERR, FEHHRE K EER
T, SARESEIIAEFER.

1.2 RIS A R AR A R ST B

(1) BT IHTAIH NEDREE S/KIUbR
NGRS LS , #E) 7 XCOERNETES (it
TKNFE) BIMSHERIR, BRT T TZRAY
B5T5i%o

(2) 1982 FHaEIRINIG X, EIFRIEHS
T RIT 7RI 5 B BEHMTGHRER KI5 .
X EEIHhERIENEH, 5 IRttt 1
BRABREFHERIFEEENH . E(F T HEEE
O H o EREULN. WEEINE. HTFHE.
MERE SO R MUEIEI LR iE . RIEHT

#egitis .

5 XIEPAREEIRE 1750-1905m, [E]
FERIOS 34 HMEERE 1777-1886m, FFE 8 &
2, RBE 57m. HERH(SEX < HBEEE )
20.3um’m, E8iEER 036 um’. RAHKE
1810m*/d, HMO/KE 75C | EFH 77C.

1.3 @isdkiisia

(FRCRAEKG, SENKERITNE, MMZYERS
s<2mg/lL. 4BO1ENER, HEIIM. R=E
90mn. 7# HEEIIFHE—IREIEH, 53#
FHXIHEEE 1000m.,

1.4 [REE KRG ASEE

1083 i IR IR, FH 8 FE=ME
R IR IS Y. SChRE/KAT(E 1885h, SEKE
55836m°. EV{E 7720 MitleEiE. SEET 17
SRFHIRIG, SRl T IREEIEFRKEEIRR.
wBCRENE 1-1,

(1) & FkubgiantiattiK, 2EEh—
NEZE it 8 5 m® KGRI 34 Mt EiTHY,

(2RI FFA= EIEM

1986 £ 2 BEI IR ITELhERY 7# [CEFNINI
S, IRRHEETRE T . 7# [EEHMKIEE,
imkE 66m’h, IEFFIARE 1.5h R, FOELE
2 0.93MPa, ;F/K&HmH 80mh &8 0mh, B8
THEK 34m°,

(3) %5 3# HyKFHIGRI SOl , (EERM

W

F1-1 BRCRE

iE K R

a8

BRED,

BaY SRR HIEHS R BiE ,h kig,C KB m® MPa IR
TER 83.04 3FF 2R 57 30 2436 0.32 150
iEkiae 86.03 73 1R 1.5 30 34 0.93 22

86.04-06 3F 5R 664 29-35 12551 0.93 3057
87.03-05 3FF 8 777 30-35 25810 0.90 2391
90.04-05 3FF 1 385.5 30-35 15005 0.6 2100
& it 17 % 1885 / 55836 0.93 7720 0.93 7720
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DEVELOPMENT FORUM

1986 #0 1987 £ A Y 1441 /NBF, 22 140K
SEANEE 38361m7,

(4) B4 ‘TR BEKIE, #FeTh93K
e, AT 385.5 /M\iT, LLO0.6MPa HOESD, —
GEN 30-35CT 7K 15005m°, XIWHIICFIES
AT o

1.5 iR ¥Rl ot

1.5.1 R B X EERIR T

(1) PEEFRIRR S E B B2L2EEEn
RIZRERY

TG XRASRAFIEEHIIRH T Z, 26&E
KT, BINRITEERY 7# BIEH, mF/EEE
Bk, RiFdT 34m’, 3# HELFRERH
T—1EX, EiEHBTﬁ%)E'EPE’\JEET— AHEEE
AMERT, mAFCRPmHET— , XEEEE
BIEA. 1990 S Ta%%N 3E7I7J<1TL, —IRiFFH
BELGENT 15005m°, IERR T BliEH R~ 2T
MUEEE ; MEdskiE .

(2) PMEERSER, BRELIESHXE.
3# HAE 1982 FEXE | EIBREN D EE .

nFE 1-2 Fir, R 8 RIEEF, B2
RBBERLEK, CIEREMTERIEREIEKIEERRET

T o HZKESRHKAIER, BEENEE.

1.5.2 FEEHKYEM
WMNE 1-2 s, KEHD3E: £1E, 20-

1-1 &R E
0C #ESREML, FTELZL, SRIEMEE,H 1.0
#hn2) 1.8x10°m7s ; 528, 70-20C, ¥HE
FigtEneR, B 0.4 8% 1.0x10°m2/s ; %3
E&, 100-70C, MESERERTEEXE, H03
#0E) 0.4 x 10°m2/s.
1.5.3 FEBEXRMEEKMENREREY

F1-2 3# OEHBNHS S ENIRER

SEBUHER HEREM
fiEES fiEEEE m BIEE um’ FLIHEE % BiRE % #Emih B{U7E m/(h.m)

1 7 0.9 27.3 0 26 3.7
2 6 / 17 47 / /

3 4 / 17 53 / /

4 6 0.24 20 50 6 1.0
5 6 0.2 23.3 30 5 0.9
6 6 0.44 24.6 13 " 1.9
7 9 0.35 23 16 13 1.5
8 13 0.56 26 16 23 1.8
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1-2 KEIEEHEE SRR X R Lk

El 1-3 %, TRZ2EXENNMER, BEKX
BRRE, BERHKMA) 2B T, @< 1m/d
POER. 2EEdS, THEIRERX,

1.6 RIMEENEEFE

(1) ESEFRIKE. BE, SBAR
EBNEMNE. HARKRERE, KIGMERE,
IKTEMEEFRENAOEDIEIN, BEEZAIHEE,
NEHEGIHE., FFERARERENHAOHH X
3k, BEIHEERMAVIMEE, FETHEEE.
WHFKEHICRF, RIBERSD, BFEVIMEE,
R ERE R . NSRKAMETEEREDW, [E]
EFHEEENEE St HNEZEER, HEiE
&, MRS, FRIEFRDSGERERT W . AR
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BRCIEHAIGEESREMmAIF B3R 89, BEEh
SRAREK, BHOIEZEET, RTHER
I, BEFEEZAIIMEE, X2 B, KEFHE,
BERIBNIEERE—SMHREE . FELHER
#, SURERERE, YIREEFERERXKEEETIIR
12, BEHEEE. XEHANREXI48/NHIERTL
AEIE. REFEMIAIE TR . BIKEE
XHTERAISN, (REMNREE FHERIBEIFMD
TER, =240 FREPEBRABIAT, AHEAIR
R HRER AMRIR. Y ERJEERAY.
BERREBHER, MIBERT .

(2) EALEDNEXRAYMERER

@ i RFRYRE SR B IR B H SHEA
BRI, 245 30 FREl JthsfIEiEH X
Ma9Eo)Il, [EhERFRE—RIMKIIE.

@ FIREF, RRITREREZ—, 2FPH
BAMS . potdiERKSEER, S TIE
g, ZEOERNEES.

@ BEERKEANFFRRINMRE, Faei
NEEF, WEENEEHFE. AHEKHKE

1-3 BERBEKEBEXRME



W, MZE 8 <2mal, ( < 2gm?), %[E
HEE 2x105m°, BEE B /KTH N FH N AIHL 24 R
< 400kg. REGFER 0.2m°, EER 178mm 3
Eh, EESEL 10m,. XEKIEES, e
DEEIIEINRE . IREKEREIEESFILEK
THERA

@EFKNFMAORMES R HEHE
EOEBE Y, SYFLAFEBNENNEIEHAIRKE . 1%
127 B2pe3, FLZ 15 %L /m, SFF 100m EfEZ,
=4 0.14m° FLERIR . EEEE 20 5 m®, 75
—REEHR, FLERMIER 7. BRigtFlaHaoel
R, MREHIIEBERBEEDE. 2010
FOIRELNSTURHIERIER | FRIEKERFH .

B71F 30 FEFIEIT b Fitin QEHAIREE%
AR, FEWNET 2 FI00F, WOEHRE
a/|NRERE, A /IESIKELL =~ 1 BYEITER,
R T 56 2 BTz D3R

= SETHA SR ERERLEERE

1. ERERFARXEERE

IV EERWHXEE, SHAXY
Ao 2015 FEWH BT ABUKAHAK , e
SUEAERREBIT 100 B m?. (Z0E 2-1)

2 .l R

2.1 XigkpEiaE (AE 2-2)

I3 XPrabAIESIAgRE, BTt XAY—
M ErgESETT,. BITHEMSREWTESET . B
BELEITEE 140-160m, XHEMERGEEEREES
1B, FARBGEEMMIER R 16T 4E,
IMERIEMAE, R 1950m EfH. 7 38 £
HeMmni iR eRE ; PRIUIBENERIEDR
EHE. TREEMENE, SFTHEIEEIRT
BRE RAREHE . 5 MAHERTEEEM,

KRR
DEVELOPMENT FORUM

2-1 i BRSAtIR G B

2-2 RigitRiaiE

2.2 IR PR RS (B 2-3)

IS XAERILA=ERIVER, 1ZEEED . '
3# 5 6# I A—AITHF. 64 FRERDEE
219.8m. WERHMD2E 1745um’m. 7L
E27.7%. RREE 12%.

3. OER IR R E
KRS E—b B & 200m°/h, B12 3.0m
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ORI IEE, REREKFHIFEE< 2mgll.
RELE— PR TIMINERS, 25 100-160
B7R. BB, RitEES. KR HOE
PRBECRN. EEAAMERE, ZESETE
HBDRTSEH .

4., &&HHRAY 2015-2016 FEERIE

4.1 MHHR O

6# FFRFFF X2 180mh 7KiE 68T, %
F4TH M T XEHEHR, 180m°/h 55T Hb#K,
SRR 16 5 m? X (E R, BER 5000kW
HER, 32CREKFTEYN 0.1MPa RIREDmE
3#F.

4.2 MHREHENGER (B 2-4)

11 B 14 B0 3# HE#KmE 47.9m , (X
e Xetrdekiz,. FEER3EHME - BARk
i, EIEER 0. BNKEE 31-32T ., EiEs
2 3MER. 1 B LARIEES 180+5m7/h. &
BI 165+5m°/h., ETERSHE, RIESZENT
fEZ 120m?/h.

4.3 WK MIEIZEEX A BIGEEA T R B ER

4.3.1 EEMRA L ESILE FRMEH R (D]

KT RYEELE

(1) 121 RREEHRA, R 70°C bk
50575 m3. BiREi#E 31T Bk485 A m’. R
PEIT—IR[EIEH . FEHPETEIE 5 /NET, MtE[e
HEIKE < 1000m°, &RFikERSHKIKE
< 10000m’, EERKEBLL= 98%.

(2)12% EMsIhEst, BEXA “miEam
B, KHCiES, HEIHEZESE < 30-40m’h
AIRECTEE . (RBNENKEARIEER.

(3) WEEFXABL

2012 FFRRMAEE I R B E i<
£ “REHACEAR IR AR EZEZ 6 o
SIEFEIMA MBI T =N, kit : L 2001 FFHa,
TEARINANEU X =14l .. ISR\, 20m°h
EE TR, 2014 FEBFRIFAE “Ri2ithAo
BHHEHMSFLI 21" —3 i : (ERgLERNE
=UNEP

4.3.2 pRFARIEEHARERA

BAIRHINLER  2015-2016 FREEHR, R
TEREN 5138 m’, Rl 1R%H. BEIFIR
THEEENE R ; MEBINT . BT
[EIER AR o

2-3 FImE
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2-4 B EHiT R R R E 08 7 e g 4

B EIe LA R (AR ERE RS
HETHARNRE/EATFREERAR) BEBI T+
AREMEEZRIRNENEHE. TS
201610300673.8, /NHFiEmH TS R/ HAY
TINIRRERS

4.3.3 BH T KT

HERHRSIAKAL 47.9m iR RIBHAIARFFRHF
shi&E 110m, B&R 62.1m. HOBREBHFOXK IS FF
K, FERFHXABERE A7Tm . XIHERFRIB
BT KA B

4.3.4 BEIRB AR ENE S RAYE SRR

—ARGFH, FEFER 5% 10°m° 70CHEAIK, [E]
HKEE 31C, BERAEER=NE.

5.2016-2017 FEHEE =BT FFRitE
2-6 1R 7 LN K2 A9BSR 1+ 5]
ES, 2016 £ 12 B 14 BixHE, BRrkiE=X
FRAE.2017 3 H 9B R elESN EEEl3.9
BFm’, BEAE 10425 m’, 38 15 HR &It
FxRE 107 Fm’,
(1) 2016.01.04 BAFRTERAHAIGE,

BEHTMETT .

(2) 20161214 BAIRMTEEER, XH
FABIFEH A, HRIKE T AHEERIRKAE
IERRTEIHAEIEEEF, BEiEE S0 Rt
BTK . NIZEMERLT .

(3) 2016 FEZ, AQRNTIERAVERE T
B, BEAIENN, IRARBRIRE . 97T AImiE,
ERS TR EKEZESEEREET . /KT
AINZrEaEsk > 2mall. HFOENEEE EF, [
BEEREHE TR,

6. &RiT
FRROERD, EHRESLIIASTERAIFE.
EEIRNAENBYIFE. WHvKEER “th’

*£21
miEE | e | PUER psmew | moss
N 8.4x10" 1.4x10°8 2.8x10*
31T M M 2328 1% iy

& 2-2 RPAASE HIMSEYR
BKiBE | tREE | HMCO, | HE SO, HEB NO,,
HtkE | 2.62/1 | 8.5x107°%/1 | 7.4x 1071
23281 | 6100 1% 20 1% 17.2 1

31C
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2-5 B BhRELHR BN A 2

2-6 FRK %M

HiEExRESBEKIRM . = 2000 F, ExREER
[EIEKARR, IEFDAMEDRIRERMER . BHE]
BE, LI< 40m’h IR, TH .
2015-2016 £, =¥sa, BFF 7 ithivee
REFRNFE. 2016-2017 FZ, 34 EEH
EIRGHENILRA, BREESE 210-220m
h, IEBREAIBE IR EMEERKBEST . BB .

54

2016 F£%&, KELIERAERIE TR, $AERD
EEBERSBEE. FEERAYEETE, B
RIS ERRIERZIERE (0.79um’) B, K
k. ERFRIEPFERX, BAMERIGSIER
AR BEKLR, BFERERE. =Yl
BERETS ARITHE, BIESIRIERR, K&+
FAHR, NEZEH T RAEKE.

=. REGRIEOERISHOE XS

1. B EMXEEN (B 3-1)

e EREHIARE, EFRIAKEBERY
B—mbARIEMEREEHREBFR LKL 10 km
b, PUEENEEZSEN, ST FRKER
Z1, WFBFEP X ok aEe 7%, BE
BAEN.

1.2 i HM

RrRRETFE~ AR, SHPIENEIF
fho BEIEHES T REANTNEIERENICR
R, WIAZIRIE—RLR, RIIFETER9iea
R, TEEFHXEEERITE,



KRR
DEVELOPMENT FORUM

3-1 {ERRLAHEE K i S EEE

2. EERIIARRERCE

(1) ARTIEE, BEKPINEIEREE
< 2mg/L,

(2) MENRTERS .

(3) BohcEZES. ICREIEXATKE KR,
[£H. iICFEH. RFEERREKER. KE. £
HEEAWUZYRE .

(4) BOFRNEREEHORE .

3. iR EE (B 3-2)

3.2 BRI VD E 2R

fHEE 360m =36 1 H1E 1379-1817m, EXY
133m B2, FI9BIER 0.233 um’, 18 580m
A 2 3, S3FLAGH, BUKERSEERRIA .

4. EliEiS

[ElEEAYEKENERIKEE., BERISCNER&RE
160m &, [Ei#EE 90-95m/h., BTGB REiE
£100m°/h. &2 BIRRSHE, SCnaritiie
#rlE. #IFEI3 B 118, EIHENI3 B M,
KE40C,

5. ik EEIEKE

FUIRBMEICIEEEERA ‘&L B
SEIOEFF S, ERFELL 3/1. HFIERIML
BREVAERNE, WECESHERDME. 2012
FREHEEFF LRI AN ERRRS, K2
BT 2001 EEFFRAEF- RIS, EfHRERT.
[EiEE 20m°/h, tHRFME TS . 2014 £,
DRFEPRRMICX IR, TEMAMETCIER
BME, RESIOLRAPEESIER, T+
WXa/E T =K. SR T &EMANLINER, E
FEEREPTR, REHXAHIEET2
BR045un, EERHELL 111 EEITE,

6. ZEZ5eid A EPMX IR HAYZIE

(1) EIEHATEKEIME T, KITRER< 1mis,
HIRATTET T AR . IR RIERTE Tk 20
X, BHEE R H AR E R PRI .

(2) SEEFEIRFRST, ZFCEFAT,
T =8 ER . S—IRFERIFIERIT. th
HITEGE THER, [EREIFLSOER]. HIaXAEZ
EhEPERKANLE, FKUEERET, BE
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3-3 EBLIE

BREENERSG, YHYRRAEZE—, E°R
N T BHFERIERE, T X, X2
SEEARN. £ AEELRS, IFSEERS
FRZE, EMERETELE. EXMHEAEEH
NET, RIRFREAZIEHIKAL FREEABHAIRER -
(3) BRI TS LAY (/NS 73
£) BORARZ—, 2EEH “BR" THRHF
HFERUYIMRE, SCBREIE. BRSHETFR
BIAHRIEDEEMRER T . ERFSHTIMFR
RILER. RECHIBFEIMEERIER, BiIEER
LL “EA7. EEFFFREK, HES, B
BERIEL, 300-500m RINFHIEABR. BiF
FREEMEHAIHAYE S . ) KRR, MY
ENETRES, MREZ 300-500m IEEMH.

56

3-2 HinH

(4) RAEENFIOZER, 2XLUWER - 1K
[EELENEM. AEMNEERIERBIEERD
HETN, BERHZERXA 400-450% 107
Sum?. ErhiXAI 400-600%x 107° p m?, B3
800x10°um?, FFEFAFFEEFTELLILE
100-200m°h. BLettsaTaEnN=EE.

(5) IkEHEERKEENA0EH T 2182
2N, ERXEESERE, FREMN0ES
100-125m’/h, — N EEEERElES 20-25 5 m’,
BIIKELL > 90%

1. K EEERER & BT



% 31 @EHNEEIR

KRR
DEVELOPMENT FORUM

FS E B m fEEEE, m BEE10°um® | HERE um’m HEEE % BiRE %
12 1273.8-1289.7 6.6 308 2.0 23.6 14.8
13 1296.6-1311.1 14.5 212 3.1 211 20.5
14 1373.7-1381.8 8.1 493 4.0 274 6.4
15 1402.8-1423.6 20.8 340 71 2561 9.8
16 1432.9-1444.6 1.7 220 2.6 21.8 14.9
17 1480-15628.9 48.9 246.8 12.2 22.8 16.9
18 15631.4-1539.3 7.9 399.9 3.2 26.2 5.6
19 15691.8-15692.7 5.9 93.5 0.6 20.5 19.4
20 1624.9-1629.1 4.2 191 0.8 20.5 19.4
21 1650-1659.2 9.2 195.5 1.8 21.7 12.3
22 1664.9-1677 121 400 4.8 259 8.3
23 1685-1689.7 4.7 396 1.9 255 11.0
24 1692.6-1697.5 4.9 749 3.7 30.5 4
25 1700.4-1709 8.6 428.5 3.7 26 6.3
26 1711.5-1724.8 13.3 213.3 2,9 21.3 39
)y 181.4 F15 300 54.4
SHROEE, ROTHCFRRTIEHRKER | 16T \/JHjiHjIZ
HIEVS A B EEAISHESBY B PR ARSI 04-06un,
2. USSR, B T4 %#@,&Eaauu 100mih, BHSERASS—A
ICPRAMEFAFRRIBRGIRE . ZEDE | R WEEDT, SrTReRIHEE

FeElE AN IR T R Y e AYSEICRIER T

3-4 Bl E#R I A ik

BRI AR BRPRASLASEI!
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IRIRINIE N R IR R A
X EEERLES

HEAT PUMP MECHANISM AND

THE ADVANTAGES OF ADOPTING

SHALLOW GROUND SOURCE ENERGY
TO SUPPLY HEATING

188 8 (ItRHEARITHAREERASM IS TE)D )

XEELR, EEARNEWME, AM)
TEREZE, REEWmIFA. EAKREEMNESD
SREEDELR. HIOIHIETKER, eBHKX
O, kO, 58, HABBNwteiEs). it
FEOIEEIBIN T /KE, IBKERKREO. A
BEERE 7 KE, IBKNHKOSIN, KR
BT — N ARZKERNR S . TEKEZRPRE
Be, #eeMELsIKEKRED, KEHEO
MBEEIBIEKEE L. SHRERAMIFIET
KR, BANTEBEMNEIRE, SERT “KES
bR MR BELASHEBEANERN, R2
RS ISWHIRIR T XE . A7 BEREEIZEI
R, BV BIRNKEEYIHIEERE, FBEBEELREN
TIKAR

BiE, AOMEE, EEBARNENLN
7, —MBUKREZERKESBIETR, ER
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ENRERZERN, BCXiR. B ES=ERHE
@, SABEREEAMARE, XEEXRNEN
M. AMIERRTEEHQIRE, ELEHME
MR . iR A IKFERL RV —F1 . BI5Y
T “RER/ME” RIBAME, tha: B
=, ERE25C, MPINEE—REFR, KL
32C, MEZAN, EBHLEN25CTHIRET -
MEEREKEREEAN, ENIEEREEST,
ENEEEL=IR25TCTIRME, SRIREET?
R IKEIEXAELENERNTS, BIKEFET
FEEE, IERESRIMMN20CEIERIZERN, EB
CM25CTEEZMET , XHEFAIHXEBIK
FERPRRAN, EABENRREDTSIE, Xt
EAITLURBEREIEAMNERRE SRR
R. BIKERFEMERHRIRE, HIRFM
5, RTAEHH, MEEFETE, EAREM



BEIRAZ AT o

PRI SMEE, BIKERE—M, 9K
AZFER. SMER, AESETES, 62
BRI, 2EIKBHIKRREBLE . HEAIIFRE
FRMBNERSIPEEANRE

PERMAREINL, REFRA. KREL
TEIME—8RE, KRK/NEEBEARE, B
DEE— N8 . ARVAE, ER—ER
gy, M EER. BNE, THR— AR, B
NEZBZEIL Kz, BRETLINEHR=E
FE—TRA. BT IRR, NEARPERRA
SN, IXABEFIIKERINISELILT o

RERIFBRA AL ERIEEE, FLUERER
SRR ERBSIELS, EHRERRRNBHER
RIE, MEpSRIRERE, DHEIIOEER,
FHA UM T BEM R EHIARRERE .

EERLIMX, EFAMNEFLFME,
XEAZELFEMGHEWEE. SARMS,
AREFNENREERBEZSFERNKT20TC
EAREIRABHE .. BERRAREES, HIERY
EERERETREZ, AENTIEERNRELSE
20CERA, HEARNEMK (LML EEes
B AIK ) REREIG0 - 70CHAETLA. Wi
FEHRAER, 2R BRGREOR ERAE IR T2
PR, BRTLTERRARE. YOHE. SR
T TURMEE

METHD, BYLUGNISIRARIREE
NERAMELERKRTNAE, HMURETRIR
miL, EREZFERAN . PM2.5MIEZEEF
WREE. Fil, MAXEE. TSRAEFH
R, BERREARIERHEZNCHER,
ERERRHE, BEemURRESLTI. 3208
WEBREFER, WAL ERIHIEEERERY
RRNIRS .

REIEE, BIEMEZ T200KLANAIHEE

KRR
DEVELOPMENT FORUM

hEFERIREE, RAMRARRERXR, EARKAE
weh, XERRES, BRUREZHE/N, 83
FRRE

MNXZERILE. A KRPERE—L
7, FBERARKANEEESANRE SRR HE
RTHRENHERALE, B2EFERXEL
BESEIARERIRIZRE . NEEFRNZE, F
FRXEMEMHERELSS, MEFAFE, N
WHRAWEFETHE, EERBESFTE, I
RZRRRREAHNTRIRE . X ERAIR
EMER HAXERASRIOAILLS, RIS
EBReE T, RAXETEERIAZHREM,
EMEZERPEAER. BT, HJLAEFAIRA
BB, MEINARTAOEBRERR. A
EHRENRERNHENSERARATEEIIEEE
B BHEESREE,

WIREXWRESMEETFEE/KE. B
KR SHIMX . BHEERBRESKRT
K, BRARIMRERANGIE . RHFEER
TERPURIERSIER, ETREBRIRITHR
AN, FEEGHHREG TREMS.

EXMEREKETFE, WRKSABERDHY
Xis, RAEXEMREMEENNRATSIREE,

EXRAXEEENEAMHER, hFEFNBD
SMSmlzER—FE8E, EBEERERIzMEE
R9z073, REREMHMEFRI2E%E30%. B
BERIRIREA LU N, AN,
SNEBRERN A KEERER T, ER2ELIME
TS HAI IR o

BEXA. EWIIRIT. RIZERIET.
BEENEE, EEARBIEMWEHERNSD
SIS

PRES. BHARE. TIRISH. ™
HRIRER, (ERAIENT IR EERR R
FRAVERIFAIM
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& T RPEN & RERid

S]EEE IR

A REVIEW OF DEVELOPMENT ON SOIL
THERMAL PHYSICAL PROPERTY TEST
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003 230.58 2K = 18T 8937 4109 4828 123
004 222.44 2K = 18T 6762 3683 3079 123
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006 267.00 X, = 18T 9958 5928 4030 123
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X 7] 027 165.00 BEh = 18C 7928 4757 3171 123
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X1 N W2 SEEMBHE HIYEBE | FXES HIESHE (123X) | BB | KB
001 7818 5# 75.57 37.06 2751.97 22.37 10.97
002 788 8# 57.61 33.93 2319.69 18.86 11.11
003 788 6# 72.66 38.76 2496.21 20.29 10.83
004 788 8# 54.98 30.40 2112.57 17.18 9.50
ikt 005 @[@ 20# 54.78 25.24 2366.40 19.24 8.86
006 FEiE 224 80.96 37.30 3307.72 26.89 12.39
007 7a17) 2# 49.21 24.37 1951.87 15.87 7.86
X 008 FoiE O1# 5414 3412 1949.00 15.85 9.99
009 FalE) 444 62.59 31.84 2591.88 21.07 10.72
010 7818 42# 62.28 28.69 2325.32 18.91 8.71
011 2RIV 101# 86.15 48.74 3620.05 29.43 16.65
012 2RIV 40# 80.20 4119 3391.21 27.57 14.16
ARV 013 2RI 24# 29.27 19.39 1456.29 11.84 7.84
014 IV O1# 17.03 7.85 782.07 6.36 2.93
015 ZRIN79-1# | 44.28 20.40 2051.27 16.68 7.68
016 Al 76-7# 36.36 29.81 1397.63 11.36 9.32
ANK | BREN 017 B 73-5 33.21 27.23 1388.57 11.29 9.26
018 IFF 78-5 22.58 18.51 974.24 7.92 6.49
019 KISt 75# 26.18 29.54 1002.55 8.15 9.20
SERX RS 020 PEREAT 94# 38.10 58.58 1406.94 11.44 17.59
021 FEAT 107# 36.11 18.51 1369.28 11.13 5.71
LAX | RS 022 BE/IMETT# | 32.02 32.83 1302.21 10.59 10.85
023 SUREAT 40# 22.20 30.33 675.09 5.49 7.50
Ka4TKaEE B STHE(HE)
X1, NE= s KEMNE | BIYBE | FXBE =0k (123X) | 1982 | FXEE
SAPAX BxRER 024 5P 45.06 55.84 1886.37 15.34 19.01
EFX P 025 5P 42.24 41.57 1148.67 9.34 9.19
TEK Ell=t0) 026 5P 46.86 46.86 1908.60 15.52 15.52
X N 027 6p 64.46 48.05 2648.09 21.53 16.05
BUK | /N=E 028 5P 45.02 44.66 1852.17 15.06 14.94
REX =l 029 6P 48.79 4317 2013.85 16.37 14.49
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Analysis on Running Data of Several Projects
about Replacing Coal with Ethicient Electricity in
Ever Source Science & Technology Development

Group Co.,Ltd

Author: Shi Yongliang Mr. Ma

I. Spectacular Event of “Replacing Coal with
Clean Energy” in Beijing

Promoting the clean heating in winter involves
warm winter of common people and environmental
protection. It is related to the living of the broad
masses, and it is a major livelihood project and
popular-support project. Meanwhile, heating
with clean energy is in favor of solving pollution
of fossil energy and emission of greenhouse
gases, which is significant for improving the
living standard of common people, preventing
and controlling haze and promoting the
adjustment of energy structure. “We need not
only warm winter, but a good environment”.
In 2016, various provinces in Northern China
successively issued relevant encouragement
policies and measures about heating with
clean energy, and actively implemented the
guideline of “Enterprise first, promoted by the
government and accepted by residents”. If
electricity is more applicable, the electricity
should be adopted; if gas is more applicable,
the gas should be adopted, and it would be
better to utilize clean energy, and it is required
to constantly strengthen the implementation of

“replacing coal with electricity” and “replacing
coal with gas”, thus accelerating the increasing
of heating proportion with clean energy. 2016,
when the national 13rd five-year plan started,
is the first year when Beijing implemented
“replacing coal with clean energy” in a large
scale. In this year, Beijing completed the task
of “replacing coal with clean energy” of 663
villages and 227,000 households. The work
guantity is equivalent to 2/3 of total completed
amount of “replacing coal with electricity” of
the past 13 years; both engineering scale and
guantity are the largest in the history.

Il. Achievements of “Replacing Coal with
Electricity” of Ever Source Science &
Technology Development Group Co., Ltd.

In 2016, various relevant enterprises activity
participated in the “replacing coal with clean
energy” of Beijing, and all of them contributed
their thoughts and actions. Ever Source Science
& Technology Development Group Co., Ltd.
(hereinafter referred to as “Ever Source”), as a
well-known enterprises engaged in heating with
clean energy for a long time and advocating
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“intelligent heating and using energy based on
moral”, prepared for meeting the challenge and
overcoming difficulties in 2016 when opportunity
and challenge coexist. Since the proposal of
the action of fighting for 70 days to start up the
project of heating villages by replacing coal with
efficient electricity in September of last year, the
Group has implemented the action in Haidian,
Daxing, Mentougou, Yanging, Fangshan and
Changping in Beijing as well as Huailai in
Hebei Province, thus realizing the splendid
achievements of completion of “replacing coal
with electricity” in 6,100 households (3,000
households referred to geothermal energy and
3,100 households refer to air energy); the total
area reached 760,000m?, and the action was
highly appraised by the broad villagers and
leaders at all levels.

lll. Statistics of Running Data of “Replacing
Coal with Electricity” of Ever Source in
Heating Season of 2016

The action of “replacing coal with electricity” in
2016 underwent the inspection of the first heating
season, and how about the running results?
Whether the heating is guaranteed? Whether
the residents are able to bear the running cost?
To guarantee the heating better and obtain the
primary heating running data, Ever Source had
entrusted Beijing Jingchengxing Information Co.,
Ltd. (hereinafter referred to as: Jingchengxing) to
work as the third party statistical organization to
conduct random sampling as well as monitoring
and statistic of running data to 29 households
among the 6,100 households in the heating
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village project of “replacing coal with electricity”
prior to heating season of 2016.

Jingchengxing is a market survey and
consulting organization recognized by the
industry and it possesses independent corporate
capacity. Founded in 1997, relying on Beijing
Survey Center of Social Conditions and Public
Opinions, it has unigue advantages in mastering
abundant, reliable and systematic statistical data
of various industries in Beijing, and has wide
and close business cooperation relationship with
governmental information statistic organizations,
survey offices and market survey companies
in various provinces and cities all over the
country. It is able to complete almost 100 survey
projects entrusted by Beijing Municipal Party
Committee, Municipal Government, Beijing
Municipal Government, Beijing Municipal
Statistic Bureau, and other committees, offices
and bureaus of Beijing each year; meanwhile, it
will independently develop and complete multiple
investigation and survey subjects each year.
See the following for detailed investigation and
statistic information:

Survey mode: random sampling. Each heating
village project completed by the Group has
undergone random sampling, and the samples
are universal and typical.

Survey duration: from November 13, 2016 to
March 15, 2017, 123 days in total.

Sampling data: user room temperature, total
electric quantity consumed by the user for heating,
total electric quantity in peak hours, and total
electric quantity in valley hours.

Data sampling period: each day.
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IV. Running Statistic Data in Heating Season of 2016 (see Table 1, Table 2, Table 3 and Table 4)

Table 1 Running Data of “Replacing Coal with Electricity” of Geothermal Energy

Room Total Electric Number
Region Name of Village Roof Area | Terminal Pattern Peak Electricity
Temperature Quantity EIectncny of Running Days
= 18T

250.80 Hot air 9295 4673 4622
002 208.84 Hot air = 18T 7086 4131 2955 123
003 230.58 Hot air = 18T 8937 4109 4828 123
004 22244 Hot air = 18T 6762 3683 3079 123
005 267.00 Hot air = 18T 6738 4340 2398 123
Xizha Vilage
006 267.00 Hot air = 18T 9958 5928 4030 123
007 248.34 Hot air = 18T 6053 3453 2600 123
Haidian
D,S'tr;d w08 19515 Hot air > 18C 6659 3200 3369 123
i
009 241.76 Hot air = 18T 7698 4672 3026 123
010 267.00 Hot air = 18T 7661 3998 3663 123
011 217.44 Heating fin = 18T 10597 6565 4032 123
012 239.51 Floor heating = 18T 9865 6166 3699 123
Lijiafen Vilage 013 185.67 Hot air = 18T 3600 2811 789 123
014 267.00 Hot air = 18T 2095 1468 627 123
015 267.00 Hot air = 18T 5447 3863 1584 123
016 150.00 Hot air = 18T 4472 2437 2035 123
Daxin
Di tn'i] Liuminying Vilage ~ 017 150.00 Hot air = 18T 4085 2513 1572 123
istric
018 150.00 Hot air = 18T 2777 1786 991 123
Yanging 019 109.00 Hot air = 18T 3220 1745 1475 123
o Jiuxian Vilage
District 020 80.00 Hot air = 18T 4686 2406 2280 123
021 240.00 Hot air = 18T 4442 2372 2070 123
Mentougou Longgquanwu ) .
o ) 022 120.00 Hot air = 18T 3939 2329 1610 123
District Vilage
023 90.00 Hot air = 18T 2730 1031 1699 123

Table 2 Running Data of “Replacing Coal with Electricity” of Air Energy

Room Total Electric Valley Number
Region Name of Village Roof Area | Terminal Pattern Peak Electricity
Temperature Quantity Electricity | of Running Days
= 18T

Chaoyang
Lvjiaying Vilage 99.24 Cooling fin 2126
District
Changping . ) ) 5
District Xixincheng Vilage 025 125.00 Coaling fin = 18T 5196 1613 3583 123
istric
Pinggu ) o ) .
District Qiantai Vilage 026 123.00 Cooling fin = 18T 5763 3416 2347 123
istric
Tongzhou ) ) .
District Dapang Vilage 027 165.00 Coaling fin = 18T 7928 4757 3171 123
Fangshan o . o
District Xiaoshisanii Vilage =~ 028 124.00 Cooling fin = 18T 5537 3329 2208 123
istric
Huairou o ) i .
District Xitaishang Vilage =~ 029 139.00 Cooling fin = 18T 6001 3625 2376 123
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Note: Supervision Unit, Municipal Commission of Rural
Sources of room areas in Table 1 and Table 2 Affairs, users and Construction Unit in the design
are data commonly signed and confirmed by the of “one household, one scheme”.

Table 3 Running Data of “Replacing Coal with Electricity” of Geothermal Energy (Calculation)

Average . . Electric Charge in _ )
_ .|| Electric Quantity . Average Daily | Electric Charge
Name of Village | Name House Address Daily Electric Heating Season (123 .
. per Square Meter
Quantity [DEVS))
001

Xizha 5# 75.57 37.06 2751.97 22.37 10.97

002 Xizha 8# 57.61 33.93 2319.69 18.86 11.11
003 Xizha 6# 72.66 38.76 2496.21 20.29 10.83

004 Xizha 8t 54.98 30.40 2112.57 17.18 9.50

005 Xizha 20# 54.78 25.24 2366.40 19.24 8.86

Xizha Vilage

006 Xizha 22# 80.96 37.30 3307.72 26.89 12.39

007 Xizha 2# 49.21 24.37 1951.87 15.87 7.86

Haidian District 008 Xizha 91# 54.14 34.12 1949.00 15.85 9.99
009 Xizha 44# 62.59 31.84 2591.88 21.07 10.72

010 Xizha 424 62.28 28.69 2325.32 18.91 8.71
011 Lijafen 101# 86.15 48.74 3620.05 2943 16.65
012 Lijiafen 40# 80.20 4119 3391.21 2757 14.16

Lijiafen Vilage ~ 013 Lijiafen 24# 2927 19.39 1456.29 11.84 7.84

014 Lijiafen 91# 17.03 7.85 782.07 6.36 293

015 Lijiafen 79-1# 4428 20.40 2051.27 16.68 7.68

016 Guangye 76-7# 36.36 29.81 1397.63 11.36 9.32

) o Lliuminying
Daxing District i 017 Guanglong 73-5 33.21 27.23 1388.57 11.29 9.26
lage
018 Guangkai 78-5 22.58 18.51 974.24 792 6.49
019 Dahou Street 75# 26.18 2054 1002.55 8.15 9.20
Yanging District ~ Jiuxian Village Southem City Street
020 38.10 58.58 1406.94 11.44 17.59
1044
021 West Street 107# 36.11 18.51 1369.28 11.13 5.71
Mentougou  Longquanwu Small building of
o ) 022 ) 32.02 32.83 1302.21 10.59 10.85
District Vilage Houijie Street 177#

023  Xinglong Street 40# 22.20 30.33 675.09 549 750

90



LAY
PROJECT SHOWCASE

Table 4 Running Data of “Replacing Coal with Electricity” of Air Energy (Calculation)

House Average Daily | Electric Quantity JElectric Charge in Heating] Average Daily | Electric Charge
Region Name of Village Name
Address | Electric Quantity §per Square Meter Season (123 Days) Electric Charge jper Square Meter|

Chaoyang
Lvjiaying Vilage 45.06
District
Changping . )
o Xixincheng Vilage =~ 025 5P 42.24
District
Pinggu District ~ Qiantai Vilage 026 5P 46.86
Tongzhou )
T Dapang Vilage 027 6p 64.46
District
Fangshan . o
o Xiaoshisanii Vilage =~ 028 5P 4502
District
Notes:

1. Calculation formula: average daily electric
guantity = total electric quantity/number of
running days; electric quantity of each square
meter = total electric quantity/roof area; electric
charge in heating season = total electric
guantity in peak hours *0.49 + total electric
qguantity in valley hours *0.1; average daily
electric charge in heating season/number of
running days; electric charge of each square
meter = electric charge in heating season/
number of square meters;

2. Source of data for calculation: the electric
prince in peak hours is RMB 0.488/kilowatt-
hour which is uniform electric price of Beijing,
calculated as per RMB 0.49; the electric price
in valley hours is calculated as per RMB 0.10/
kilowatt-hour after uniform residential heating
subsidy of Beijing.

V. Average Value of Running Data

1. Average running data of the product of
“replacing coal with electricity” of geothermal
energy:

1886.37 19.01
41.57 114867 9.34 9.19
46.86 1908.60 1652 16.52
48.05 2648.09 21.53 16.05
44.66 1852.17 15.06 14.94

Average value of roof area of 23 households:
202.81m?

Average value of average daily electric
guantity of 23 households: 49.06 kilowatt-hour/
day;

Average value of electric quantity per square
meter of 23 households: 29.76 kilowatt-hour/
m?;

Average value of average daily electric
charge in heating season of 23 households:
RMB 15.90/day;

Average value of electric charge per square
meter in heating season of 23 households:
RMB 9.65/m’,

2. Average running data of the product of
“replacing coal with electricity” of air energy:

Average value of roof area of 6 households:
129.21m2

Average value of average daily electric
guantity of 6 households: 48.74 kilowatt-hour/
day;

Average value of electric quantity per square
meter of 6 households: 46.40 kilowatt-hour/day;

Average value of average daily electric
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charge in heating season of 6 households:
RMB 15.53/day

Average value of electric charge per square
meter in heating season of 6 households: RMB
14.78/day.

3. Comparison of electric quantity and
electric price per square meter of the product
of “replacing coal with electricity” between air
energy and geothermal energy:

The electric quantity per square meter of
the product of “replacing coal with electricity”
of geothermal energy is less than that of air
energy by (46.40-29.76) / 46.40=35.86%;

The electric price per square meter of the
product of “replacing coal with electricity” of
geothermal energy is less than that of air
energy by (14.78-9.65) / 14.78=34.74%j;

VI. Summary of Running Effect

1. During the heating season of 2016, both
the product of “replacing coal with electricity”
of air energy and the product of “replacing coal
with electricity” of geothermal energy were able
to guarantee the heading demand of users,
and the room temperature was able to reach
18°C above as demanded;

2. The electric quantity per square meter
during the whole heating season of the product
of “replacing coal with electricity” of geothermal
energy is 35.86% less than that of the product
of “replacing coal with electricity” of air energy
averagely; and the electric price per square
meter during the whole heating season of the
product of “replacing coal with electricity” of
geothermal energy is 34.74% less than that of
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the product of “replacing coal with electricity” of
air energy averagely.

VII. Analysis on Running Data

The running data during the heating season
of the product of “replacing coal with electricity”
of geothermal energy from Ever Source is
obviously superior to that of the product of
“replacing coal with electricity” of air energy,
and main reasons are shown in the following
two aspects:

1. The product of “replacing coal with
electricity” of geothermal energy adopts
shallow geothermal energy as heat source,
while the product of “replacing coal with
electricity” of air energy adopts air energy as
heat source. Compared with air energy, the
shallow geothermal energy owns the following
features: there is stable supply of heat source,
and the required temperature rising amplitude
is small; therefore, compared with the product
of “replacing coal with electricity” of air energy,
the product of “replacing coal with electricity”
of geothermal energy is more able to reduce
the energy supply attenuation at the outdoor
environmental temperature, and is more able to
realize “replacing coal with efficient electricity”.
The advantages are more obvious in winter.
In addition, during the heating process in
winter of the product of “replacing coal with
electricity” of air energy, there will be frosting on
the outdoor heat exchanger, and the system
need consuming electric energy to conduct
defrosting, while there will be no frosting on
the product of “replacing coal with electricity” of



geothermal energy. Therefore, compared with
the product of “replacing coal with electricity”
of air energy, the product of “replacing coal
with electricity” of geothermal energy is “saving
during the using” in heating guarantee.

2. The product of “replacing coal with
electricity” of geothermal energy adopts
small power, distribution based on room and
independent metering; while the product of
“replacing coal with electricity” of air energy
adopts large power, large series connection
and total metering. Comparing both of them,
the product of “replacing coal with electricity”
of geothermal energy can realize independent
turning on and turning off of each room, and
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the users can determine room and time where
and when the heating is to be turned on or off,
thus saving energy. Therefore, the product of
“replacing coal with electricity” of geothermal
energy provides the function of “consuming as
per demand” for users, and who saves energy
will benefit from the saving, which brings
tangible benefits for common people.

3. Shallow geothermal energy is substitute
energy for heating. The underground depth
corresponds to a certain temperature and
meteorological condition. In extreme weather,
for example, the air temperature is low and the
air relative humidity is high, the advantages in
stability and reliability will be more prominent.
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