INTELLIGENT ENERGY - Europe (IEE)

SHERPA

Small Hydro Energy Efficient Promotion Campaign Act lon

Delivrable D13

ECONOMIC ANALYSIS OF THE IMPACT
EVALUATION OF ENVIRONMENTAL
MITIGATION ACTIVITES AND EQUIPMENT FOR
SHP DEVELOPMENT

small hydro in action—~—""""—-T-"0

ASSOCIAZIONE
PRODUTTORI ENERGIA

RINNOVABIL

Etj‘ BREC

APER.
’ { [ r]

This brochure has been developed under SHERPA project — Small
Hydro Energy Efficient Promotion Campaign Action.

SHERPA is a European Funded Project in the framework of the
Intelligent Energy for Europe Programme (IEE)

ESHA, the European Small Hydropower Association, is the European co-
ordinator of this project, which includes eight additional partners: SSHA
(Slovenia), LHA (Lithuania), APER (Italy), SERO (Sweden), IED (France),
IWHW (Austria), EC BREC/CLN (Poland), ADEME (France)

January 2008



Intelligent Energy — Europe (IEE) Agreement N°EIE0®8/S12.442906 SHERPA
WP5 : Economic analysis of the impact evaluatioarofironmental mitigation activities § equipment$1P
development Delivrable D13

TABLE OF CONTENTS

1. OBJECTIVES 3
2. SHORT RECALL OF THE EUROPEAN DIRECTIVES CONTEXT 4
3. TOOLS FOR DIALOG WITH THE OTHER USERS OF THE RIVER 5
3.1 Participation of Hydropower plant and Stakeholders in water management 5
3.2 Green hydro and labels 5
3.3 1SO 14001 certification 7
4. CORRECTIVE AND COMPENSATORY MEASUREMENTS 7
5. AID DOCUMENTS LIST , EXISTING PROCEDURES AND MAIN ENVIRONMENTAL
CORRECTIVE MEASUREMENTS 8
6. |IMPACT OF THE “GOOD ENVIRONMENTAL PRACTICES ” APPLIED TO SHPP -
ECONOMIC ANALYSIS OF VARIOUS SCENARIOS 8
6.1 Case studies and main rules 9
6.2 RINO HYDROPLANT located in the Adamello Regional Park in the Italian Alps
(Lombardy region) 10
6.3 COMBE SOULOUZE hydroplant located south of France on Ceze river in the Gard
Departement (Languedoc Roussillon Region), 12
6.4 Case of a low waterfall power station: Costing of the reduction of the impacts
(source GPAE) 13
6.4 Case of a low waterfall power station located in Austria: HPP ST-MARTIN —
Thorlbach. 14

INNOVATION ENERGIE DEVELOPPEMENT Page 2 sur 15



Intelligent Energy — Europe (IEE) Agreement N°EIE0®8/S12.442906 SHERPA
WP5 : Economic analysis of the impact evaluatioarofironmental mitigation activities § equipment$1P
development Delivrable D13

1. OBJECTIVES

Hydroelectricity provided by small hydroelectric vper plants introduce positive
impacts, which justify its development, both atgkrscale (greenhouse effect
avoided...) and at local scale (air pollution avoidealance between offer and supply
and needs for adjustment...) Nevertheless, it compneegative impacts on aquatic
environments operation and in the other river useshe one hand on the set-up scale,
but also on the layout more or less long, for edamyhen the river accommodates
large migrating fishes. In practice, these impagtslified of “local” in opposition to
the greenhouse effect avoided, are in the middlethef Environmental Impact
Assessment (EIA) studies.

In the study of the local impacts, the questiorth&f aquatic environments is often
developed. Indeed these are complex, dynamic atetdependent fields whose
components are to be preserved or to be restonacitttain their main role in term of
water resources regularisation or of landscapebamdiversity self purification.

If several guides were written (in France and Eajoj facilitate, on a site, the
preparation of an Environmental Impact Assessmamdys(Water Direction 1989,
SHF/ADEME guide, CSP guide...) it is natural to gdag beyond the influence zone
of this site, to take into account most largely tfag¢ural dynamics of a river from its
source to its confluence.

The report called “Technical and operational praced to better integrate SHP plants
in environment” published by SHERPA (WP4-August 2D0st, in its introduction,
the most outstanding “local” impacts (in the fornkffects induced by the
hydroelectric production/awaited impacts/Peopleystem affected by these impacts”

The table hereafter shows this same list revedhege the main actions to be carried
out:
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IMPACTS ACTIONS TO BE CARRIED OUT

IMPACTS ON THE PHYSICAL ENVIRONMENT | |

Impacts on surface waters Indicate the consequences of the modfication of the rate of flow upstream of the site, in the reseme, the short-
circuit section and downstream.

Impacts on subsoil waters Analyse the phenomena of rebalancing of the hydrostatic pressures according to the evalution of the water
level, upstream and in the short circuit section, at the level of the feeder canal.

Impacts on the stability of the grounds Analyze the impact of the displacement of the water saturation line in the grounds near the banks.

Impacts on the landscapes Analyze the visual impact.

IMPACTS ON THE BIOLOGICAL ENVIRONMENT |

Terrestrial ecosystem Fauna/Flora

Watery ecosystem Determine the foreseeable evolution of the watery ecosystem in the following:

- Evolution of the quality of water,

- Modification of the short circuit section,

- Mortality of juveniles in the turbines,

- Modification of the capacity of the field to ensure the reproduction and the growthof figh,
- Disappearance of the spawning areas,

- Diffculty to maintain the animal and vegetable settlernents in the marling zone,

- Interruption of the inveriebrates drift and modification of the fish circulation,

- Impoverishrent of the downstream field in the event of lockful.

IMPACTS ON THE HUMAN ENVIRONMENT | | | | | |

Sound impacts Indicate the zones where the noise will be sigificativernent different from the background naise.
Impact on the infrasthuctures Indicate the effects on the various networks (drinking water, road, pedestrian network. )
Socio-economic impacts Indicate the repercussions on the tourist frequentation, local finances, employment, the farm lands...
Impacts on the vicinity Analyze disc|omfons listed for the residents.

From these actions, corrective and compensatorysuneaents are replaced which
aim to reduce the impacts on the field.

The main objective of this document is to analysepractical and representative
cases, the economic impact of these measuremengHénplants (IRR evolution,
production cost, etc...)

2. SHORT RECALL OF THE EUROPEAN DIRECTIVES
CONTEXT

The table hereafter summarizes the main Europeantiies surrounding the electric
output of SHP plants.

EUROPEAN DIRECTIVES INTERESTING THE HYDROELECTRICITY

WATER ENERGY FISHING AND SAFEGUARDING OF THE |CONCERVATION AND SAFEGUARDING
AQUATIC ENVIRONMENTS OF THE NATURAL ENVIRONMENTS
Oirective DCE 2000600CE ~ |Directive ENR 200177/CE | Directive TBBS3/CE concerning the quality - |Directive S243/CE relating to the
establishing a Community relating o the electricty  |of fresh waters having nead to be improved  |canservation of the natural habitats and wild
framewark in water field praduction produced from  |or protected to be suted to the piscicutural |fauna and flora

tenewable energy sources  [lfe

The first two directives, both of them being motecg by an environmental protection
approach, air on the one hand, aquatic environmamthe other hand, give a new
topicality to the question of “the integration” tfe SHP plants by recognising its
contribution to the fight against the greenhoudecef to the improvement of the air
guality, the adjustment of the supply/demand, dns tto the safety of the electrical
supply networks. However it recognises that therbgigctricity has real impacts on
the aquatic environments, and enter also in coitnpetivith other uses as the leisures
associated with the rivers: fishing-canoe kayald arust include for this reason to
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corrective and compensatory measurements expectéukeiregulation, in order to
reduce these impacts.

They contribute also and indirectly to interest aheéck which can be the economic
impact of these measurements.

3. TOOLS FOR DIALOG WITH THE OTHER USERS OF THE
RIVER

From the environmental, economic or technologicainp of view, a participate
decision-making approach improves quality of decisi while facilitating more
advantageous choices, with choices, technicall\em@nd socially more acceptable
than those that would emerge from non-participai@sion-making processes, tap-
downprocess.

3.1 PARTICIPATION OF HYDROPOWER PLANT AND STAKEHOLDERS IN WATER
MANAGEMENT

Besides the increased importance of ecologicatreaitand
hydrological boundaries in water management, a majo
principle of the European Water Framework Directive
(WFD) is the emphasis on public and stakeholder
participation in water management.

Several practical questions regarding who should be

involved, why, when, and how still remain unanswiétgut
public participation is a way to overcoming the iabailemma in the case of
hydropower. The criteria and methodology laid outhe Swiss greenhydro standard
developed by EAWAG inform on how to fulfil basicaegical requirements at local
scale, so that the river system’s principal ecaabfunctions are preserved. Criteria
cover 8 areas: river flows, water quality, fish g@ge and protection, watershed
protection, threatened and endangered speciespontecultural resource protection,
recreation, and facilities recommended for remoVdle solving of the problems/
effects involved at a local level were handled extely poorly.

Efforts of hydropower plants to participate in goedtershed management may be
eligible to different labels and benefit from premmi prices on the green electriciy
market.

3.2 GREEN HYDRO AND LABELS

Small Hydropower plant have little externalities
compared to other power sources and thus benefit fr
different tools that contribute to internalising eth

! See stakeholders' own experiences and views of increased public participation in water management in Anna
Jonsson, Public Participation in Water Resources Management: Stakeholder Voices on Degree, Scale, Potential, and
Methods in Future Water Management, AMBIO: A Journal of the Human Environment, Volume 34, Issue 7
(November 2005)pp. 495-500

? Criterias are detailed on the website http://www.greenhydro.ch/levell/criteria.html. The Low Impact Hydropower
Institute in Berkeley developed a green hydro standard and by May 2000 accredited a first hydropower scheme in
Idaho.
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externalities’ such as taxes, subsidies, green certificates... Téntification of
environmentally friendly produced electricity dedsenon independent and credible
criteria. This is also the case in regards to “@Grdgdropower”.

SHPP may benefit from the different standards (BefyéNatureMade, Griiner Strom
Label, Ok Power, 100% Energia Verde and Bollinodéer.) and from a premium
price. The third case study looks at the effectthenRR.

Below is an extract ofhttp://www.eugenestandard.org/mdb/publi/10 CLEAN-
E%20WP%201%20Report%20labels%20%20final.pd69

“The Bollino Verde - as the 100% Energia Verde labaisually called - was born in
2001 from an idea of Enel Green Power (former detdccontrolled company of
Enel, at present merged back into Enel) and APE&nhe{wable producers
organisation) by setting up the official owner bétlabel, the non-profit foundation
Re-energy.

In order to use the 100% Energia Verde label, eyt products have to pay a
royalty to the owner of the label depending oftiype of product and the nature of the
user of the label. Each contract for the users@iabel lasts 12 months, no matter the
amount supplied, with a top limit of EUR 25.000 ghle in royalties by each client.

Two rates (for the royalties) have been createccémh kind of consumer: residential
consumers pay a flat rate of EUR 25 for a 12 mostipply and non-residential con-
sumers pay 0,25 EUR/MWh with a minimum amount ofRER5 for a 12 months
contract.

Non-residential can be integrated into two differeategories: customers buying the
equivalent of their yearly total electricity demarahd those who pay for a limited
amount, covering only partially their electricityl frespectively utilizzatori totali and
utilizzatori parziali). However, no incentive isvgn to reward a company to choose a
full supply, since tariffs are calculated per MWithwa rate independently from the
amount bought.

On the production side, electricity suppliers pa50EUR/MWh in royalties to the
owner of the label, with a minimum amount of EURD1Broducers organisations are
billed EUR 2.500, while traders and distributorsda fixed rate of 1 EUR/MWh.

Fees for the cost due to the management of the d¢mbelling, on the other side, refer
to yearly rates with a fixed entry rate for eadkrd, with a top limit of 20.000 EUR/y
per client.”

The label has been structurally conceived to fastgreen electricity market and not
its production. The principle identified by EnelddAPER aims to develop a market
for the present production, yet far to be fully keied and clearly opposes the
introduction of any compulsory measure of additlipa

% To understand the methodologies of evaluating environmental externalities, see in particular, the results of ExternE
and NEEDS European projects as well as works on non tangible externalities. The MAXIMA projects and workshop
aimed at establishing tools to favour dialogue between industry, NGOs and consumers on estimating and
internalising external costs of electricity production.

* For an overview of the ‘Overview of green power labelling schemes’, see European Network for Green Electricity
Labeling http://www.greenelectricitynetwork.org/ and the Clean-E study
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3.3 ISO 14001 CERTIFICATION

In France, the hydro suppliers, sensitised with the
safeguarding field in which their activity carries, set up
within the GPAE (Groupement des Producteurs Autasm
d’Electricité) a group of “pioneers” decided to agg from
2001 in an experimental step of environmental
management: the ISO 14001.

Certification ISO 14001 is a reference frame désog the
requirements of an environment management systétim,an aim of self-evaluation
and then a certification by a third. It is basedtlom principle of a loop of continuous
improvement, which optimises its organisation topiave its environmental
performance. The system must comprise a formadsatising procedures and
recordings in order to show the effectivenesssfuhctioning with the thirds.

The construction of these environmental managesystems allows to the suppliers

to have a dynamic tool. Thus the critical pointsevivironmental impact of the

activities of the plant can be controlled by peging strong engagements, which are:
The engagement of the directions as regards emagatal protection,

Conformity with the requirements, whether thoseulteBom the regulation or
other sources,

Concept of continuous improvement, which induces aindirect way the
improvement of the environmental performances efglant.
The standard is organised in 6 paragraphs:

General requirements,
Environmental policy,
Planning,

Implementation and operation,
Control and corrective actions,
Review of Direction.

4. CORRECTIVE AND COMPENSATORY MEASUREMENTS

The definition of a project thus results also ifimag measurements, which aim at
reducing its impacts on the field.

Those can take the form of modifications of theestment or the operation of the
installation concerned or of measures adopted comge the zones close to the
project.

They can concern the operator, but also other icpablic in particular, possibly on
the basis of ad hoc financial payment on behathisf same operator.
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Corrective measurements concern for some of théawfal obligation. The detailed
measurements in the EIA study consist at least thigélse obligations and require an
examination on a case-by-case basis.

However it is noted that one cannot make generabbyrespond a corrective
measurement to an impact. For example, most of une@ents improving the
biological state of the fields ensure a bettemlivconditions for fishes. In fact, they
contribute indirectly with the maintenance of fisgi

The compensatory measurements (which usually sdcdee the corrective
measurements) are traditionally intended to comgtenthe residual impacts of the
installations. They have vocation to be developedrrhe sector concerned by the
installation.

The majority of corrective and compensatory measerégs must be gauged.
Moreover the appreciation remains open, for eade,caf possible supplementary
measures, to estimate in the eyes of environmergakfit consideration, which
results from these. They must be optimised durimg éxamination of the project
taking into consideration loss of production, whibby can sometimes induce.

5. AID DOCUMENTS LIST, EXISTING PROCEDURES AND
MAIN ENVIRONMENTAL CORRECTIVE MEASUREMENTS

6. IMPACT OF THE “GOOD ENVIRONMENTAL PRACTICES”
APPLIED TO SHPP - ECONOMIC ANALYSIS OF VARIOUS
SCENARIOS

The different case studies, which follow, establsiious economical analysis with
different scenarios, in order to evaluate potenaalditional costs of new or
refurbished SHP development.
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The results were very interesting while they denratsd in each case the well
impact of good environmental practices in develgmmall hydro.

6.1 CASE STUDIES AND MAIN RULES
Four projects are presented, One in Italy, TworemEe and one in Austria.

RINO hydroplant located in the Adamello RegionalrkPa the Italian Alps
(Lombardy region),

COMBE SOULOUZE hydroplant located south of France@eze river in the
Gard Departement (Languedoc Roussillon Region),

Case of a low waterfall power station located iarfée (source GPAE),

Case of a low waterfall power station located insthia: HPP ST-MARTIN —
Thorlbach.

For these four projects, each analysis will be jgeand present the various ways in
which are taken into account the environmental gatton activities as well as the

results of the economic analyses carried out. €kalts of these analyses will then be
compared.

Briefly let us point out the main rules of the ecomc analysis of a project.

The economic analysis, which follows, consists,tha various scenarios considered,
to establish which is the intrinsic profitabilityf the project, i.e. apart from any
countable or financial consideration. It's basediyan the earnings before interest,
taxes, depreciation and amortisation.

In general it takes into account (1) the expenditetated to the works realisation, (2)
the maintenance and operating costs.

In each situation, the economic life span of theegtment is anticipated starting from
the start up of the installation at 30 years andetones 20 years.

Each situation will have the following results: the earnings before interest, taxes,
depreciation and amortisation (2) the time of neten investments and (3) the
internal rate of return (IRR)

Let us recall that the IRR gives the indicatiorpaffitability drawn potentially from a
project by comparing it to the profitability whickiould obtain while investing the
corresponding funds to the initial investment oyears at an interest rate equal to the
IRR.
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6.2RINO HYDROPLANT LOCATED IN THE ADAMELLO REGIONAL PARK IN THE
ITALIAN ALPS (LOMBARDY REGION)

A reference case for the integration of new SHP
power stations in the environment is the RINO
HYDROPLANT (3,7 MW) which is situated in the
Adamello Regional Park. The owner of the plant is a
textile local firm, Franzoni S.p.A. of Esine (BS).

The project obtained a financial support from th&.Eprogramme Thermie 1995,
which supports the implementation and diffusion tethnical innovation in the
renewable energies field.

The original project dated back to 1983 (beforedteation of the Adamello Regional
Park) had been made on the basis of a “classicaitept of the plant, i.e. intake,
basin, open channel, high pressure penstock, pstagon, in order to get the best
results from an economic standpoint.

The new project was made in 1996 (after the creaifdhe Adamello Regional Park)
thinking that it was necessary to make the plamigatible with the existing natural
and anthropical environment, believing that it impossible, and expensive too, to
solve the environmental problems only in the ecgcphase.

The transformations brought of 1983 were succelysikie following ones:

Intake structures: An important variation was the creation in 1996dfsh pass
to be used also to guarantee the reserved flow.tylee of this fish pass — weir
and pools — was stated together with the techsiedll of Lombardia Region,

Basin: To improve its fitting in the landscape, the basas redesigned to follow
the irregular lines of the existing environmenteTisible surfaces of the works
had to be entirely coated with the local stone nelimig the slopes of the river
which had been coated with stones after the ruifioosl which in 1987 had hit a
great part of North Lombardy.

Low-pressure penstock:The open channel foreseen in the original projess
substituted by an underground penstock at low pressAs we were no more
obliged to follow a precise altimetric line, we ceoa plot that could avoid a fen
area of relevant environmental interest. The newt gbllows an existing
secondary road and so we didn't have to occupyunioanrised areas and we had
to cut only a few trees.
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High pressure penstock:During the design phase in 1996, the staff thought
put all the penstock underground. But apart the egh costs, the result, on the
environmental impact, was unattractive. The largethsvorks required by the
digging in are not advisable on very steep slopesause of their instability.
Moreover the erection phase has usually a greaadtmpn the environment. For
safety reasons, because of the high pressure etiequk should be checkable as
easily and as soon as possible. That's why thé dtafded to keep open air the
part of the penstock at high pressure and to ittter low pressure one. To
attenuate the environmental impact the staff talst to reduce deforestation and
to use materials and colours similar to the nataradscape.

Power station and tail race: The original project from 1983 has been modified
on the basis of the indications of the differergtituitions involved. The layout
modification which had the worst consequences erptbduction was the moving
of the power station upstream of Rino di Sonicdagé with a loss in head of
about 60 m.

Nevertheless in that way we could return the wadethe river upstream of the
village giving an answer to the environmental agdiénic needs and also feed a
sprinkler irrigation plant.

To this aim, an exchange chamber has been realibezh allows the conveying
of the water from the turbines directly to the riee to the irrigation plant without
affecting, in any way, the operation of the hydea#lic plant or of the irrigation
one.

In the same time, an auxiliary intake already @xistcan feed the irrigation plant
when the hydroelectric plant is not working. Buualkly the water used comes
from the turbines because it is already desilted.

The economic analysis of the project built in 198#%sed on the readjusted
investments (6.125.000 €), the operation and m@amee cost (106 725 €/year over
the period 1983-2007) and on the energy producedglthis period (approximately

14,85 GWhlyear) is interesting and provided gootiosa(see table Reference
situation A)

It appeared interesting economically to examineirttqgact of the work undertaken in
1996 (735 000 €, that is to say 12% of the pregedamount) because the
environmental effects were immediate, but espgciadicause they led to a loss of
energy production because the introduction of arvesl flow (of approximately 1,25
GWh/an), but also, like already stated, of a reidacdf the fall of the installation of
approximately 60 m (1,60 GWh/an)

With the certified assumption of a time of retufrbo/ears in the initial investment, of
no income in 1996 (year of works) and of an inceeaSoperation/maintenance cost
from 1996 to 2 013 of 8% (114 900 €), the econoamalysis shows, at the horizon
30 years a very weak variation of the EBB betwdwentivo situations, proof if it were

necessary that an “ecological” differed accompaninfrom
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6.3COMBE SOULOUZE HYDROPLANT LOCATED SOUTH OF FRANCE ON CEZE
RIVER IN THE GARD DEPARTEMENT (LANGUEDOC ROUSSILLON REGION),

The mill of Combe Soulouze, stated south of France,
is a very low waterfall power station having
required the rehabilitation of a weir and a mildan
the total restoration of the hydraulic and electric
equipment. This power station profits from March
2007 of EDF tariff-appendix 1 and an
“overestimation for small power station”. However
the “quality overestimation” is not applied in went
period.

This project takes place under a broader projeanhiis rehabilitation in the Gard
Department, between the communes of Montclus and-&a&rvais.

The reference situation A is represented (1) byinis&llation of a no fish damage
turbine (called “Aqualienne”) and (2) by takingaonaccount of a reserved flow equal
to 1/10 of the inter annual flow of Ceze river.

The aqualienne is a blade turbine with slow veiesjtnon destroying the aquatic
environments and whose simple design makes it lplest propose some standards
(for the moment up to 20 kW and less than 1000 &Jy to implement, and thus
opening the way of an ecological alternative fa llydraulic production.

The alternative B differs from the reference sitw@atA by dividing the flow reserved
by 4 (1/40 of the inter annual flow): The modificet of the reserved flow, when
looking at the end of the lifetime, involves anrig&se in the net amount of 630.000 €
that is to say 56% of the investment cost. The atpmr is economically interesting
with a return period of 14 years and a IRR of 7,2%.

The alternative C presents a traditional solutidnequipment by replacing the
aqualienne by a low fall turbine and by equippihg tveir with a fish pass: This
solution, at the end of the lifetime, involves duetion in the net amount of 514.000
€ that is to say 41% of the initial investment cdste operation, which undergoes a
fall of the economic profitability of 3,8% is uneresting and financially non
profitable.

The alternative D is the alternative C to whichyastem of recovery of floating waste
is add to. The increase in the amount of the imeest (of approximately 2%) led to a
reduction of 2,8% of the net amount at the endhef lifetime (either 2,1% of the
investment cost)
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What it is interesting to note is the difference thé economic analysis results
obtained between situations A (or B) and the sitna€. This difference shows (if it

is necessary) that technological progress, asdedaw fall equipment, while taking

part in a better respect of the environmental d@spexan lead to better economic
results.

6.4  CASE OF A LOW WATERFALL POWER STATION : COSTING OF THE REDUCTION
OF THE IMPACTS (SOURCE GPAE)

Case of a low waterfall power station in plain coissioning
in 1980 and having required a restoration of theér&wylic and
electric equipment (Kaplan turbine)

This power station profits from June 25, 2001 EDHFfft
appendix 2, with 2 components (Quality overestioratof
50% not remunerated)

The assumptions taken into account are identicathttse
exposed to the preceding chapter.

Each situation will have the following results: (@pst of the invested kW, (2) the
time of return on investments and (3) the interata of return (IRR)

The reference situation A is represented by theepiation authorising a reserved
flow equal to the 1/10 of the inter annual flowyimg chutes of defoliation rejecting
downstream the products of cleaning, but not hawanéunctional fish pass (not
rebuilt)

Doubling the reserved flow in the alternative Botwes a reduction in the net amount
of 200.000 € that is to say 25% of the investm@st.cThe operation is economically
uninteresting and financially non profitable.

Rebuilding the fish pass of the alternative C lnesdffect to raise of more than 9%
the investment cost without increasing the net arholhe operation undergoes a fall
of the economic profitability of 1,7%.

Rebuilding the fish pass and the recovery of flagativaste of the alternative D cause
to raise of more than 9,6% the investment costawithincreasing the net amount.
Economic profitability is reduced by half.

INNOVATION ENERGIE DEVELOPPEMENT Page 13 sur 15



Intelligent Energy — Europe (IEE) Agreement N°EIE0®8/S12.442906 SHERPA

WP5 : Economic analysis of the impact evaluatioarofironmental mitigation activities § equipment$1P
development Delivrable D13

These results are presented in the table hereafter:

6.4 CASE OF A LOW WATERFALL POWER STATION LOCATED IN AUSTRIA: HPP ST-
MARTIN — THORLBACH .

It is the case of a low waterfall power station in
plain commissioning in 1980 at Thdorlbach
(Austria)

The main characteristics of the hydro-plant ars@néed in the table hereafter:

The average kWh tariff cost applied is 0,08 €.
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Intelligent Energy — Europe (IEE) Agreement N°EIE0®8/S12.442906 SHERPA
WP5 : Economic analysis of the impact evaluatioarofironmental mitigation activities § equipment$1P
development Delivrable D13

In this project, the list of the corrective measneats brought to the project (total
amount 8 900 €) is the following: (1) Automatic rmeeement of reserved flow (900
€), (2) Structural measures in the diversion rg&d®00 €) and (3) Structural measure
in the head race channel (3 000 €)

The compensatory measurements brought to the praggal amount 21 000 €) are
(1) The erection of a fish by-pass channel (11€0é&nd (2) the delivery of a reserved
flow that is to say a loss of production of 10 Ggear.

The economic analysis of the 1990 project, basethennvestments, the (observed)
operation and maintenance costs and on the eneogiuged during this period is
very interesting and provided good ratios (seect&#ference situation A)

This project (like the previous project) is a loall standard project. It is interesting to
examine economically the impact of the proposedsmes of accompaniment that
were carried out at the same time as the projeelf.itin this case an increase in the
investment of approximately 3,7% led to a time eturn of investment between six
months and one year and at the end of 20 yearsl@®? & loss of income from
approximately 3%.

This brochure has been co-ordinated by GeoffroZhst from IED (F) associated to Sara Gollessi fARER (1)
Bernhard Pelikan from IWHW (A) and Janusz StellenfrEC BREC/CLN (P). We wish to thank ESHA staff for
the revision and other SHERPA partners for theitidbutions.
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