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Topics

* Geothermal District Heating in Iceland
e Reykjavik Geothermal District Heating System
* Using the Experience from Reykjavik

* Vestman Island Lava District Heating System

* Exporting Know-how to
* China

* Design and consultancy
* Capacity Building

* Conclusion
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Our story — The Reykjavik District Heating
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Ash cloud over Reykjavik
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Pipe insulation with Icelandic turf
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Vestmann island — the Town
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January 23 1973 - Eruption at Heimaey
1,5 km long volcanic fissure opened in the east part of the island










Ash clean-up
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Heimaey - Westman islands

e 1973: 5.300 inhabitants

e Lava field:

e 250 million cubic meters
ELDFELL  Thickness 100-130 m

* Estimated energy contained: 250
HELGAFELL million megawatt hours

Pew eruptive
fissure

* Increased island area from 11,2 km?
to 13,4 km?

Extent of new land

January 28

- 3K VERKIS

Ener






House heating systems
Pumping station
Supply/return piping Heat exch.  Steam
Collector g8
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Concrete Cave cover over Heat Exchanger bundles
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The Development in Westman Islands

* 1973 Eruption in Heimaey

e 1977 Lava heating + 3 MW peak load oil boiler

* 1988 Electrical boiler 20 MW + 2 x 7 MW oil boilers as backup
* 1998 Heat from a garbage incineration plant

e 2000 Waste heat from fishing industry added

e 2016 Installed power: 20 MW for 5000 inhabitants
e 4 kW pr. capita
* Annual energy consumption: 70 GWh
* 81% electricity, 9% from waste heat boilers, 6% fish processing factories and 4 % oil.

e 2018: 10,5 MW seawater heat pump (COP 3,5)

District Heating System will enhance harnessing low grade heating energy from natural or industrial re-sources
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District Heating In China —
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Sinopec Green Energy Project
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Housing Development

* Old Buildings

* Supply temperature: 90°C
Return temperatuer: 70°C
Radiator heating
Heating power: 70 W/m?
Annual heating: 180 kWh/m?

* New Buildings served by SGE
e Supply temperature: 45°C
* Return temperatuer: 35°C
* Floor heating
— * Heating power: 43 W/m?
|  Annual heating: 95 kWh/m?2
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Overall System Design Consultancy
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Heat Central system design consultancy

100°C

Gas boiler
m=0.4 100°C 83°C m=1.0 75°C U m=1.0 85°C
> B
40°C 35°C m=0.5 @ m=1.0 35°C
Heat pump
40°C @_. 67°C
COP: 4.0
10°C 35°C m=0.5
—D<—> <

10°C

Heat central
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Heating development, Reykjavik and SGE projects

30 | SGE Projects 2019:
§ Connected floorspace 33 Mm?
: 25 | Customers/users 1 000 000
= Accumulated carbon saving 4.5 M ton
§ 20| Accumulated coal saving 1.7 M ton
c
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Year
—Reykjavik Geothermal District Heating System —SGEG Geothermal Heat Centrals
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Heating Duration Curves
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—Reykjavik —Beijing

Reykjavik: 0.02 USD/kWh; 4 USD/m?
SGE: 0.03 USD/kWh; 3 USD/m?

Beijing: 95 kWh/m? Reykjavik: 195 kWh/m?

2000 4000 6000 8000
Hours

10000

GREEN
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Heat Exchanger Stations Design Review
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CTO of Arctic Green Energy corporation and SGEG







Ml e 8L S e B S

f
_\ I
f

f-

QENEAE WA WA W W
) A EVERE W E\W

-




y Integrity
¥ VERKIS Ambition

EEEEEEEEEEEEEEEEEEE

Initiative



