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Global Geothermal Energy Database -

What is the company with the largest installed capacity (MW)?

...and the country?
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Global Geothermal Energy Database - IGA

What do we need??

easy to use service to query, understand and analyse data

Business intelligence (Bl) web platform

Bl application allowed business people to acquire useful knowledge from data

SpagoBl is a complete suite for development of Business Intelligence project
in an Open Source integrated environment, developed and distributed by an Italian company,
the Italian Engineering Informatica SPA




SpagoBI Architecture

Global Geothermal Energy Database - IGA

Web-Portal:

integration of application

client-side

server-side

Bl Application

Bl Engines

Administration

database server

@ PostgreSQ

<

Data sources

. "

v’ Metadata organization
v’ Static reporting
v" Data mining

v" Dashboard
v' Charts
v’ Georeferenced maps

application server

EGC 2U10
European Geathermal Congress
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Global Geothermal Energy Database - IGA

Database content:

v" IGA periodically collect geothermal data
v" Every 5 years for World Geothermal Congress countries provide an
update on national geothermal use (power and direct use)

IGA web site

Geothermal energy

Geothermal energy database

User: visitor — Password: visitor

The GGED was developed by the IGA in cooperation with the Institute
of Geoscience and Earth Resources (CNR), Italy.

Updates are conducted by the CNR following the regular content
update of [GA.

EGC 2013
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Global Geothermal Energy Database - IGA

Database contents:

O Geothermal fields (location - field owner - geothermal plants)

0 Geothermal plants (typology — plant owner - turbine)

O Turbine (installed and running capacity [MWe] - produced

energy [GWh] - status - COD)

O Direct use of the heat (type of use - installed capacity [MWth]

— annual production [T]/year])

Typology of plants
* Binary

* Single flash

* Double flash

* Back pressure

* Drysteam

* Hybrid

Category of uses

Individual space heating

* District heating

* Air conditioning (cooling)
* Greenhouse

+ Fish farming

* Animal farming

* Agricultural drying

* Industrial process heat

* Snow melting

* Bathing and Swimming
* Geothermal heat pumps
* Other uses

EGC 2013



Database content:

Entity — Relation schema

geothermal_field

id_geat

continent

PK

id_contin  WARCHARZ147483647

A

continent WARCHARLO0

INTEGER

FK id_count countrylid_count)
A name gest VARCHAR200

A idgeot 1 VARCHAR4

A

name_geot_ 1 VARCHARZ00

Global Geothermal Energy Database - IGA

‘ plant
PK  id_plant INTEGER
—————————— 4@ F& idcomp company(id_cormp)
FK id_gect geathermal_field(id_geot)
A plant VARCHAR100
A id_fieldowner INTEGER

|
v
1

1
v
v
l

manufacturer

PK id_manufac INTEGER

/
' FK id_count  countrylid_court) K |
\ S |
A} r H
s \ A company WARCHAR200 / !
A i ;‘ 1
. \
. . [ ; .‘
E
! ; 3 ; :
H ‘ A t’ I
i / '
| ; ® . :
! v
- 1
\ g unit |
' h I
' / '
! K PK id_unit INTEGER H
. ; :
| ; FK  id_manufacturer ranufacturer(iel_manufac) |
“ |
———— \ ) i FK  id_plant plart(icl_plart) 1
Q 5 H ! \
! N ' ’ A cod INTEGER 1
! . ! ; A typology VARCHARL0D |
' Ay | r A status VARCHAR100 !
' % ' ; A installed_capacty DOUBLE !
\
® ' | i A running_capacity DOUBLE |
- 5 ) /! A produced_energy DOUBLE !
direct_use N | N A under_decommissioning BITL !
/
. \ : ; A note VARCHAR400 !
PK  oid UETEGER \\ | ; A name_unt VARCHARS0 !
|
[ | Lt e L) o & <O =T RARELRS 5
FK id_use d_usesiid_use) | country ‘
A installed ity DOUBLE - | company
installec_capacity ~.. PK id_count INTEGER
A annualuse DOUBLE e A NTEGER
id_comp
FK continent cortinent(id_cortin)
o id_country countrylid_court)
A nation  VARCHARLO00
A gea WARCHAR100 A company VARCHAR200
A geacode VARCHARE A comp VARCHAR2147483647
A pon_rep VARCHAR4D
A hearep \VARCHAR4D

@ PostgreSQ)

w’

Entities (with their
attributes):
Geothermal field
Plant

Manufacturer
Unit
Company
Country
Direct use

ORIORIOIHO 1O

Relation:
* Black circle: M
White diamond: 1




Global Geothermal Energy Database - |G

Database Remarks:

@ Postgre SQL peag

)

o The IGA database consists of g tables in total

o Two of them are simple vocabulary tables (continent and d_use)

o Geothermal field has spatial characteristics

o The tables contain a range of rows varying from the 25 of the
'Manufacturer' table to the 916 of the 'Unit' table

o Total rows are about 2100 rows

o The table 'Unit' is the most rich in information with its 13 descriptive
fields

o The whole database is about 45 Mbytes exported in a textual intelligible

format, the dump file




/ * Global Geothermal Energy Database - IGA  w(Spagesr

Dpen Scurce Business Intelligence

The web application allows the login for two kinds of user:
v i) igamember
v ii) visitor

- »

v' Database list (only for igamember)
v" Report analysis v’ Logged in user
v' Map analysis v" Log out

v" Chart analysis
v help




Database list (only for igamember):

Global Geothermal Energy Database -

v" Geothermal Turbine manufacturer (and by country)

v" Geothermal field (and by country)

v' Geothermal companies operating field and or plant (and by country)
v Geothermal plants (and by country, by geothermal field)

v" Country list according to GEA 5
v’ Direct use (and by country, by category) =

Company
Tompany Name Tt

[T

+* Botton to execute
the query

** Select ‘%’ for ALL
listva

EGC2o1s



Report analysis:

v' Geothermal plants in operation by country

v' Geothermal plants in operation by category
v' Geothermal plants by their operative status

Global Geothermal Energy Database -

v' Geothermal plants in operation by country and by their operative status

v' Geothermal plants in operation and planned by country

v' Geothermal plants by GEA code
v" Direct use by country

v’ Direct use by category
v’ Direct use by GEA code

Geothermal Plants in Operation by Country

Geothermal Field PlantName  Unit COD Typology Field Owner Plant Owner Manufacturer  Installed  Running  Produced

Capacity ~ Capacity  Energy
W] VW] [GWhiyear]
SA
AK-ChenaHot  Chena 1 2006 Binary Chena Chena Turbode:
prings Power LLC  Power LLC
AK-ChenaHot  Chena 2 2006 Binary Chena Chena Turbode:
prings Power LLC  Power_LLC
AK-ChenaHot  Chena 3 2009 Binary Chena Chena Turbode:
prings Power LLC  Power LLC
AK-Chena Hot Springs Total Installed Capacity [MW]
AK-Chena Hot Springs Total Produced Energy [GWhiyear]
AK-Chena Hot Springs Total Number of Uni
cccccc M 7 b erma erra
cccc ™M 8 b e e
Geothermal Field Plant Name Init ypology ~ Ficld Owner Plant Owner Manufacturer  Installed  Running  Produced
apaci Capac Energy
mrw] mw] [GWhiyear]
cccccc M 9 b erma erra
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Global Geothermal Energy Database
Report analysis @

\ Welcome: IGA member | B~ 1 @) Bt
5 g

LE = ity
- L J M .'$
& Welcome | Database List v Report Analysis v Map Analysis Chart Analysis ¥ Help @ ¥S
&
@’ R
T
Geothermal Field  Plant Name  Unit COD Typology  Status Field Owner  Plant Owner  Manufacturer Installed  Running
Capacity  Capacity
IMW] VW]

Travale-Radicondoli Rancia I 1986 DrySteam inoperstion EnelGreen  EnelGreen  Ansaldo_Tosi 200 180 v
eotnermal rieid subtota
R t titl
ep O r 1 e Travale-Radicondoli Rancia 2 1 1988 Dry Steam

inoperation  Enel Green  Enel Green  Ansaldo Tosi 200 150
Power Power
Travale-Radicondoli Travale 3 I 2000 DrySteam inoperaion EnelGreen  FEnel Green  Ansaldo Tosi  20.0 190
Power Power
Travale Radicondoli Travale4 1 2002 DrySteam  inoperation  Enel Green  Enel Green  Ansaldo_Tosi 300
Power Power
Travale-Radicondoli Total Installed Capacity [MW] 200.0 k
Travale-Radicondoll Total Number of Units 8
Italy Total Installed Capacity [MW] 9225

Italy Total Units

Query Grand Total - Installed Capacity [MW]
Query Grand Total - Units 36

Country subtota

GG 2013

European Geathermal Congre

All selected countries subtota
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Global Geothermal Energy Database - P

Chart analysis:

v' Geothermal company - Plant owner by country, by status and by geothermal field (bar chart)
v' Geothermal company - Field owner by country, by status and by geothermal field (bar chart)
v Manufacturer by country and by status (bar chart)

v" Country by continent and by status(bar chart)

@

Report Analysis ¥ Map Analysis v Chart Analysis v Help Welcome: 1GA member | B~ i) @ Edt

& 5 @ =1 =

Geothermal company - Plant owner

city [Mw]

Installed Capa

ny
[=Installed Capacity [MW] W Produced Energy [GWhA]]

All
# Installed Capacity [MW] ¥ Produced Energy [GWh/y] apply
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Chart analysis:

v' Geothermal company - Plant owner by country, by status and by geothermal field (bar chart)
v' Geothermal company - Field owner by country, by status and by geothermal field (bar chart)
v Manufacturer by country and by status (bar chart)

v Country by continent and by status(bar chart)

@

Report Analysis ¥ Map Analysis v Chart Analysis v Help Welcome: 1GA member | B~ i) @ Edt

&# 585 & =

@

Chart Analysis Help Welcome: IGA member | B~ i) @ Bdt

5 8fh& -

city [Mw]

Installed Capa
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Manufacturer

# Installed Capacity [MW] |apply
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Global Geothermal Energy Database - i
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Chart analysis:

v' Geothermal company - Plant owner by country, by status and by geothermal field (bar chart)
v' Geothermal company - Field owner by country, by status and by geothermal field (bar chart)
v Manufacturer by country and by status (bar chart)

v Country by continent and by status(bar chart)

@

Report Analysis ¥ Map Analysis v Chart Analysis v Help Welcome: 1GA member | B~ i) @ Edt
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@
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al Geo tabase - |GA=— -

Chart analysis:
v’ Plant category by country, by status, by geothermal field (pie charts)
v" GEA code installed capacity and produced energy by status (bar chart)

v Category of direct use by country (pie chart)

Welcome Database List v Report Analysis * Map Analysis ¥

Plant Tipology - Installed capacity

Continent= Nation= Status=in operation Geothermal

Field=

Chart Analysis v Help

Plant Tipology - Produced energy
Continent= Nation= Status=in operation Geothermal
Field=

@

Welcome: IGA member | B+ i) @ Bxt

586 =]

Plant Tipology - Number of Unit

Continent= N

ation= Status=in operation Geothermal
Field=

BackPr
essure
(146.6)

BackPr
essure
——(2.393,41)

= \ singleF|
(Ellnzag | Binary asl’r\n(ls
SingleF singleFl
ash (4. (L ash (28—
715,13), .358,04)
Hybrid /‘7
(2) y
DryStea -
m (63)
Hybrid - Hybrid - Double
f\JE‘S) (10) Flash (6
4)

BackPr
essure
(26)

singleFlash

® BackPressure @ Binary @ DoubleFlash © DrySteam ® Hybrid

® BackPressure @ Binary @ DoubleFlash © DrySteam @ Hybrid
singleFlash

@ BackPressure ® Binary @ DoubleFlash © DrySteam @ Hybrid

singleFlash
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Chart analysis:

v' Plant category by country, by status, by geothermal field (pie charts)
v" GEA code installed capacity and produced energy by status (bar chart)
v' Category of direct use by country (pie chart)

@

Help Welcome: IGA member | B~ i) @ Bt

5 & = =

@

Report Analysis ~ Map Analysis * Chart Analysis ~ Help Welcome: IGA member | SIS+ i) (@ Bat

LI -NGE= -]
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E

o
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2,000
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Chart analysis:

v' Plant category by country, by status, by geothermal field (pie charts)
v" GEA code installed capacity and produced energy by status (bar chart)
v' Category of direct use by country (pie chart)

¢ |Welcome

Database List v Report Analysis *

Plant Tipology - Installed capac
Continent= Nation= Status=in operation ¢
Field=

® BackPressure @ Binary @ DoubleFlash © DrySte
singleFlash

Map Analysis ¥

Chart Analysis v

Help

Report Analysis ~

Map Analysis +

@

Welcome: IGA member | B+ i) @ Bxt
586 =]
Chart Analysis Help Welcome: IGA member | SIS+ i) (@ Bat
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Maps analysis:

v’ Geothermal field - Present
v’ Geothermal field - Future
v’ Power plant by country

v" Direct use by country

v Geothermal Energy Assessment World Energy Country WORLD MAP
v Download Googleearth map (kml)

@

Welcome: IGA member | B+ i) @ Bt

7
Welcome Database List v Report Analysis v Map Analysis ¥ Chart Analysis v Help

WORLD MAP

[EGC:0t:



— Global Geothermal Energy Databas

Maps analysis:
v' Geothermal field - Present

# Geothermal Field - Present

Indicator: Installed Capacity =

Min Size: 2]
Max Size: [20 |

Lok

& |Welcome |  Databaselist v |  ReportAnalysis v |  MapAnalysis v |  ChartAnalysis v |  Help |

) [er [ve |
QAT [ 4 2aI TR o

——

. T~

Dpen Scurce Business Intelligence

Eﬁszs

athermal Congress



Maps analysis:
v' Geothermal field - Present
v' Geothermal field - Future

& |Welcome |  Databaselist v |  ReportAnalysis v |  Map Analysis v

# Geothermal Field - Present

Eaﬁaggtgrmuyefs awmma\ Database List v | Report Analysis v | Map Analysis * | Chart Analysis | Help |

E]® openLayers WMs
2 # Geothermal Field - Present

Control Panel mm
Layers Ae @k 4 2o B

(=] E" opsnstrestitap ID: 154

=" GoogleMap Geothermal fleld: The Geysers
=] Google Satslits Info
Analysis [a] =] Google Hybrid S Geothermal Field Geo

Idicator: [ nsalled Copacy || T —

Min Size: 2]

Max Size: [20 |

Indicator:
Min Size:

Max Size:

Global Geothermal

Chart Analysis v | Help | Welcome: IGA member | B+ i) @ Bdt

8 &
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Global Geothermal Energy Database - S

Maps analysis:
v" Geothermal field - Present
v" Geothermal field - Future

(
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Maps analysis:
v' Power plant by country

Global Geothermal Energy Databas

ATt nstinae of Oeeaciences and Earth Resources)
E\wa \\ Databaselist v |  ReportAnalysis v |  MapAnalysis v |  ChartAnalysis v | Help | Welcome: IGA member | 55~ i) @ Bit
@ Power Plant Country a8 Q@‘ B
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Maps analysis:
v' Power plant by country
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Dpen Scurce Business Intelligence

Global Geothermal Energy Data

Maps analysis:
v' Power plant by country
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P = : and direct utilization in the United States. The present California from the Imperial Valley to the San Francisco
0-625.8(16) fasses installed capacity (gross) for electric power generation is area, and the subduction zome off coast of northern
= 625.8- 12516 (5) Color: SFFFFO0 v 3,048 MWe' (installed) with 2,024 MWe net (running) California, Oregon and Washington and Cascade volcanism
= delivering power to the gird producing approximately are the source of much of the geothermal activity in the
=} :g;;g '_l)ggg ?l); Color: srr0000 [ 16,603 GWh per year for a 0.62 gross capacity factor and a United States. However, geothermal (ground-source) heat
] £ .. 0.94 net capacity factor. Geothermal electric power plants pumps extend the utilization to all 50 states. The total
= 2503.2-3129 (1) Legend are located in California, Nevada. Utah and Hawaii with identified potential for electrical production is estimated at
recent installation in Alaska, Idaho, New Mexico, Oregon, 21000 MWe (zsbove 150°C) and 42 EI (berween 90° and
0-625.8 (16) and Wyoming, with 514 MWe being added the last five I50°C) of beneficial heat (Muffler. 1979). and a recent
. 625.8 - 1251.6 (5) years. The two largest eoncentrations of plants are at The estimate by the US. Geological Survey estimates a mean
[ 1251.6 - 1877.4 (0) Geysers in northern California and the Imperial Valley in probability of electrical power generation from identified
= 1877.4-2503.2 (1) southern California.  The Geysers continues 1o receive geothermal resources inl12 western states d_nring the next 30
- 2503.2-3129 (l) w‘aste w?tg fmlq Clear Lake and Santa Rosa, C:l!fnnua y?arg of sg“ MWe fUSGS 21:!13)_ which would nearly
that is injected into the field and has resulted in the triple the existing electrical capacity.
recovery of approximately 2000 MWe of power generation.
The lowest temperature installed plant is at Chena Hot
Springs in Alaska, where binary cycle plants uses 74°C
geothermal fluids to run three units for a total of 730 kW
(gross). With the recent passing of the production tax credit

by the federal g (20 ) and

portfolio standards requiring investments i renewable
energy, the annual growth rate for electric power generation
over the past five years is 3.7 percent. The direct utilization
of geathermal energy includes the heating of poals and
spas, greenhouses and aquaculmre facilities, space heating
and diswict heating, snow meling, agriculural drying,
industrial applications and ground-source heat pumps. The
installed capacity is 12 611 MWt and the annual enersy use
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