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Scope

Presentation and analysis of the Greek legislative framework
concerningGSHRystems

Studyof legislativeactsconcerning
geothermalpotential
shallowgeothermalenergy

Installationof heating/coolingenergysystems
useof surfaceor groundwater

heatpumps

renewableenergysourceg RESj)levelopment
energyrelated products

energyefficiencyof buildings

Reportof the EuropearDirectivesand Decisions

Soecific recommendationsfor the improvement of the legislative
framework
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The CheajffisSHPs Projectt»® ...

Concerning shallow geothermal systems, CheapGSHPs
projectaimsto:

substantiallyreducethe total cost of ownership,composed
out of investmentand operatingcosts

Increasesafetyduringinstallationandoperationand
Increaseawarenes®f this technologythroughoutEurope

Overview assessmentof the legislative and regulatory
conditions

Website http://cheap-gshpeu/
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Ground source heat pump systems

Ground source heat pump (GSHP)Xechnology utilizes the relatively
constanttemperatureof the groundor water to provide heating,cooling
and DHWof buildingsandother facilitiesthroughoutthe year,

GSHPsare the key to the exploitation of the unlimited shallow
geothermalenergyresources*,sincethey do not require the existence
of geothermalresourcegqexistenceof hot water or steam);

GSHRsystemscan be usedfrom smallresidentialbuildingsup to large
iIndividual buildings and complexes(offices, hotels, schools,shopping
centers,etc.).

* Shallow geothermal energy According to Greek legislation, geological formations and

surface/groundwaterswith atemperature< 25 °C,
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GSHP system structure

A typical GSHP system is consisted of 3 main:parts
a) the groundheat exchangeor the water wells;
b) the watercooled heatpump;

c) the heating / cooling systemsidethe building.

g

low temperature
heating svstem
—>

geothermal
D heat pump
 — . .

ground heat
exchange system

Heating mode
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GSHP operation

Heating period: During the winter, a GSHFcarriesthermal
energy from the ground or groundwaterto provide space
heating

Coolingperiod: During the summer the energy transfer Is

reversed with the groundor groundwaterabsorbingthermal
energyfrom the building,in orderto coolit.

Winter Summer

Hili il
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- GSHP systems types

Closed horizontal Open vertical Closed vertical

System type selection criteria

. Availableland surface ]
Groundcharacteristics .
o e Most economical
Possibilityof water drilling in the areg = bl
. . = ption
Heating & cooling characteristics of the
building/s

—
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Main advantages dbSHP technoloc

Mature and reliable

Energy savings50%compared to conventional heating/
cooling/ DHW systems

Low operation and maintenance cost
Small payback period

Environmentally friendly (reduction of C&ndN Q
emission$

Operation independent from weather conditions
Noiseless operation and no visual impact
Safe operatiorfno combustion or fuel storage
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GSHP market worldwide

Hrst installationsof GSHRBystemsn the U.SA. more
than 60 yearsagaq

First Europeancountries systematicallyadopting the
technologywere Switzerland,Sweden,Germanyand
Austrig

Duringthe last 15 yearsthe largestmarkets are the
U.SA and Canadan America Germany,Switzerland,
Austria, the Scandinaviancountries and France in
Europe Japan SouthKoreaand Chinain Asia
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Greek GSHP market

Thefirst pilot residential GSHRerticalclosedsystemin Greecewasinstalledin 1993

Remarkablgrowth in the mid-2000s dueto:

the increaseof oil pricescomparedto the price of electricity

awarenes®f publicandinstallersof heating/coolingsystems

introduction of the licensingprocesdor the installationof the systemgLaw31752003);

Thedevelopmentpath that the marketfollowed duringthe mid-2000s peakedaround201Q

Sincethen, the sectorshowsa declinedueto:
the economicrecession
the stagnationof the constructionindustry Data on Greek GSHP market

strong competitionby naturalgas
04 4 14 50 100 135

31 391 80 270 486 648

0.25 0.31 0.18 0.17 0.15 0.15
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- GSHPs diffusion barriers

Financial

Technical

Institutional

Awareness & legislative
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Geothermal energy & potential

Hrst mentionof “ g e o t heenrenm apklye”Greeklegislationis

madein Article 2(1) of LegislativeDecree21(/ 1973[Government
Gazette(GG) 277 A'l "Mining Codé, statingthat natural steams
(geothermalenergy sources)are included in mineral resources
that are consideredminingmineralsor ores

Definitions of "geothermalpotential”, "geothermalenergy"and
"hot waters"are givenin Article 1 of Law14741984(GG131A')

"Exploitationof geothermalpotential".
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Law 3175/2003 (GG 207)A

"Exploitation of geothermal potential, district heating and other
provisions';

Article 2(1)(a) "Geothermal potential includes all indigenous natural
steams,surfaceor ground hot watersand heat of geologicalformations
that areover25°C. ",

Article 11(1): "Theinstallation,for own use,of energysystemdor space
heating/cooling through the exploitation of heat from geological
formationsand waters (surfaceor ground),which are not characterized
accordingto the provisions of this law as geothermal potential, is

allowed after permissiongrantedto the owner of the property by the

prefecturaladministration ";

Article 11(2): "The specificterms, conditions, required documentation
and the licensing procedure are set by decision of the Minister of
Development"”;

Shallowgeothermalenergy, i.e. the type of geothermalenergy which
GSHPsitilize is not characterizechsgeothermalpotential.
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Ministerial Decree\9B,A ®166/o0 1.180681 A ©@4#B3
of 2009 (GG 1249)B

"Installationlicensedor own useof energysystemdor heating/coolingof spaces
through the exploitationof heat from geologicalformationsand waters (surface
or ground),whichare not characterizedasgeothermalp ot ent i al *

Article 1: Thelicenseis a unified licensefor the implementation/installationof
the GSHRystemand operationof the licensedinstallation

Article 2. The terms "system", "closed loop system",
"productivewell" and"reinjectionwell" are defined

Article 3. The licenseis issued by the Department of Developmentof the
Prefectural Administrationto which the property belongsto [responsibility of
respectiveadministrativeregionunder Law3852 2010(GG87 A) from now on] ,
In favor of the owner or usufructuaryof the property;

Article 4. Therestrictionsthat must be taken into considerationregardingthe
Installationand operationof the GSHRystemare defined

Article 5: Therequired documentationthat must be submitted for the licensing
of the GSHRystemis specified

Article 6: Thelicensingprocedureis described
Article 8: Caseghat canleadto penaltyfeesandlicenserecallare mentioned

open loop system"”,
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Ministerial Decree\9B,A ©166/0 1.180681 A ®4B8 of
2009 (GG 1249 B-AFrt 1 cl e 4  Rest il el

Restrictionsconcernthe casesof well drilling or trench opening,the use of surfaceor
groundwater andthe certificationof the pumpsandsystems

Regardingthe use of surfaceor groundwater the relevantprovisionsof Law3199 2003
(GG 280 A') "Water protection and management — Compliance with Directive
2000 60/EC of the EuropeanParliamentand Councilof October 23, 2000° and the
Ministerial Decreeo 1.1605590f 2011 (GG1440B') "Proceduresterms and conditions
for the permit issuingof existingrightsof wateru s &adveto be takeninto account

Secificrestrictionsstate that in the caseof awell drilling, this mustbe locatedat least

two metersfrom the property boundaries

five metersfrom existingneighboringbuildingsof different ownership the boundariesof
the expropriatedrailway zone, main undergroundpipelines(water, sewerage etc.) and
mediumyvoltageelectricitydistribution lines

c) ten meters from main natural gas pipelinesand high voltage electricity distribution
lines
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“Ministerial Decree\9B,AA ©166/0 1.180681 A @4fB8 of
200966 1249 B-Ar t 1 ek e 6 Ll cens]

Submission of documentation (study = application, e1c.)
Division of Development of the Administrative Region

l

Checking the completeness of documentation

}

| Check if the candidate’s application is located at a characterized geothermal field |

|
y v

Charactenized geothermal field Mot a characterized geothermal field

_______________ . [ | !

Opimon of the Institute

of Geology & Mineral | Reasoned rejecting decision

Explomation

|

Minister of Development or General
Secretary of the Administrative Region

| Reasoned rejecting decision |

Note: MinisterialDecree 1264/2012 (GG 230 Bpecifieghat in order to issue an installation license for
GSHP systems£800 payment fee is required.
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Other legislationnvolving useof GSHP systems

Legislationinvolving definition of heat pump, definition of SPFvalues, energy
calculationsenergyneedsand efficiencyof buildings

Law 34682006 (GG 129 A") "Production of electricity from renewable energy
sourcesand cogenerationof electricity and heat of high performanceand other
provisions’

Law 36612008 (GG89 A') "Measuresfor the reduction of energyconsumptionin
buildingsandother provisions’

Law38512010(GG85 A') "Accelerationof renewableenergysourcesdevelopment
for the resolveof the climate changeissueand other provisionson jurisdictional
Issuesof the Ministry of Environment Energyand ClimateChange;'

Ministerial DecreeA6/B/o 1.5825 of 2010 (GG407 B') "Approval of regulationsof
energyperformanceof buildings’,

Law41222013(GG42 A) "Energyperformanceof buildings;
Decree2013 114EU.
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Legislation concerning thenergyrelated

products(including heat pumps)

PresidentialDecree7/2011 (GG 14 A), harmonizesthe

national legislation with Directive 2009 125EC
"Establishinga framework for the setting of ecodesign
requirementsfor energyrelatedproducts',

Ministerial Decree 124001108 of 2011 (GG 2301 B)
harmonizes the national legislation with Directive
2010 30/EU concerning"The indication by labelingand
standard product information of the consumption of
energyandother resourcedy energyrelatedproducts”.
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Recognition of heat pumps as RE

Law 40622012 (GG70 A') "Promotion of the use of energyfrom
renewables o u r whecls farmonizesthe national legislationwith
Directive2009 28/EC

Hrst time that heat pumps, utilizing geothermal, aerothermal or
hydrothermalenergy,are recognizedfficiallyasRES

Article 15(2)(b) statesthat geothermalenergyis the energystoredin
the form of heatbeneaththe solidsurfaceof the earth;

Article 16(3) defineswhat exactlyis calculatedas grossfinal energy
consumptionfrom renewablesourcedor heatingand cooling In the
amount of this energy,amongothers, geothermalenergywhich is
capturedby heat pumpsistakeninto account
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Suggestions for improvement |

Basedon the principlesof environmental protection, hygiene and safety rules, relevant
technicalparametersand best practicesfrom countrieswith developedGSHRnarkets(e.g.
SwedenGermanyfrance,TheNetherland$ the following revisionsare proposed:

Reductionof the distanceof the well from five metersto two metersfrom:
existingneighboringbuildingsof different ownership

undergroundmain pipelines(water supply,sewagegtc.)
mediumvoltageelectricity distribution lines

Reductionof the distanceof the well from main natural gaspipelines,from ten meters
to five meters

Clearseparationbetweenopen and closedGSHRBystemsregardingtheir licenseissuing
procedure

Replacementof license issuingwith a simple approval procedure for execution of
technicalworksfor the installationof closedloop GSHPsp to a specificcapacity(e.g. 20
kW, and/or 20 kW,) in all typesof applications

Simplificationof the licenseissuingof the installationof closedloop GSHP¢e.g. higher
than 20 kW, and/or 20 kW,) in all typesof applications

Provisionof the possibilityof inclinedboreholesdrilling.
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Suggestions for improvement |

Revisiorof certaindefinitionsconcerningGSHP# order to approach—
to the greatestpossibleextent—the scientifictruth;

Certificationprocedureof contractorsand drillers for the executionof
the technicalworks(basedon ANNEXYV of Directive2009 28/EC)

Possibilityof exploitingsurfacewater through GSHRBystemg(extraction
from the sea,rivers,lakes,etc.) not only for public,commercial(hotels)
and industrial usesor for other investmentsof strategiccharacter,but
for private [residentialand commercialapartfrom hotels)]useaswell;

Provisionat a nationaland locallevel of an overalldevelopmentmaster
plan for GSHPsystems,i.e. a common databaseof geothermal heat
exchangersywellsand GSHPwith all requiredspecifications

Creation of a development plan and database for all underground
networks (water, sewage hatural gas,etc.) at a nationaland locallevel,
which will be connectedto the relevant abovementioneddatabase
concerningGSHPs
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Conclusion

The Greek legislative framework for the development of GSHPsas been
iImproved over time mainly due to the relevant Europeandirectives and
decisions

Further improvementsand developmentsare required, as the revisionof the
existinglegislativeframeworkis amongthe main actionsthat canfacilitate the
developmentanddiffusionof GSHRystemsan Greece

Changesregardingthe legislativeframework involving permissionprocessfor
the installationof GSHRBystemsare recommendedgconcerning

systemdefinition

Installationspecifications

clarificationof responsibilitiesf involveddepartments
technicalissues

simplificationof the process
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Thankyoudoryous atteniron

spkary@cres.gr & ihaldezos@cres.gr
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