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1 Introduction

This document has been written after the SHP meeting in Oslo, Norway, from 16th to 17th October 2000, and complies the chairman’s request to produce and transmit a summary of the presentation held at that meeting. 

The meeting was organised by Mr. Olav Skeje, Norskog. Norskog is promoting Small Hydro in Norway by a program similar to the Swiss “Programm für Kleinwasserkraft”. 

The main objective of this meeting was to provide a platform for exchange of experience in the field of Small Hydropower in different European countries. The topics within this document correspond to those treated during that meeting.

Following countries were represented in Oslo: 

· Norway

· Sweden

· Finland

· Great Britain

· Germany

· Austria

· Switzerland

At this occasion, we express our appreciation for Norskog’s engagement in favour of Small Hydropower. We thank Mr. Skeje and all sponsors very much for having arranged this interesting and pleasant meeting. 

2 Abbreviations and Definitions used in CH

Term
in German
Definition

CHF 

Swiss Franc (1 CHF = approx. 0,7 €)

DIANE 10

Small Hydro Promotion Program, in the framework of Energy 2000; 
(1992 – 1997)

PKWK
Programm Kleinwasserkraft
Small Hydro Promotion Program
(1998 onwards) 

EnA, (EnB, EnV)
Energienutzungs-Artikel, -Beschluss, -Verordnung
Constitutional article, Govt. act, Govt. regulation

 on Utilisation of Energy

EnG
Energiegesetz
Law on Energy (1998)

EMG
Elektrizitätsmarktgesetz
Law on Electricity Market (under preparation now)

IPP
Unabhängige Stromproduzenten
Independent Power Producers

ISKB
Interessenverband Schweizerischer Kleinkraftwerkbesitzer
Swiss Association of SPP Owners

Small HPP *) 
Klein-Wasserkraftwerk

( 10 MW

Mini HPP
Kleinst-Wasserkraftwerk

( 2 MW

Micro HPP


( 500 kW 
(or (  300 kW)

Pico HPP
Pico-Kraftwerk

( 50 kW

R.E.

Renewable Energies

*) 
Note: 

Most Swiss promoting measures are limited to a maximal Power output of 1000 kW.

Homepages

www.smallhydro.ch
PKWK Homepage

www.parlament.ch
Swiss Parliament’s homepage. Results of parliament’s sessions, news of political topics etc.

www.oekostrom.eawag.ch
Green Power-Certification for Hydropower Plants.
Also in English !
Eidgenössische Anstalt für Wasser, Abwasser und Gewässerschutz

www.naturemade.org
Green Power-Certification for any kind of Power Plant.

www.iskb.ch
ISKB Homepage

3 Legal and Market Conditions, Support Programs & Politics 




Legal Frame for Water License

· Environmental 

· Water Right
Legal Frame ...

.... Market Conditions
Politics 

&

SHP Support

1900


( 6'700 SHPP < 300 kW             154 SHPP from 300 to 10'000 kW

1985


only 700 SHPP < 300 kW      274 SHPP between 300 and 10'000 kW

1990


New Fish Law 

· Fish passes

· Aquatic habitat

Swiss people vote for 10-year- Nuclear Power Moratorium

( EnA enters into Federal Constitution

1992


New Law for Water Protection 

· Residual Water Flow

· Removal of Debris

· “Sanitation” of all intakes within 15 years


Fixed Selling Price for IPP’s of R.E.:

IPPs get 0.1 € / kWh from local distributer
start of PACER program, sup​porting R.E. 
EnB / EnV

        (
Energy 2000 program is laun​ched (40 mio. €/a), comprising

· DIANE (1992 – 1997)
(2.3 mio € totally)

· P+D  (1992 onwards) 
(0.4 mio € / a)

· Subsidies for implemen​ta​tion of SHP 
( † after some years due to no budget)
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1997


Revised Law for Water Use 

· new regulation for 
water taxes

· abandoned water rights shall be cancelled within 2 years
SHP up to 1 ... 2 MW get released from Water taxes


1998



Law on Energy ( R.E. of IPP’s has to be purchased by the grid owners
PKWK replaces DIANE  

(400'000 € / a)



1999



Reduction of selling price for IPP’s:

110% of approved gene​ra​tion cost, max. 0.09 € / kWh


2000


Concerning the Electricity Market Law, both parliamen​tary chambers decide:

· direct access to the grid for IPPs after introduction of that law

· to establish a Swiss national HT grid company,  

· no grid contribution for self consumption, “Bruttoprinzip”

discussions con​cerning IPP’s contribution to grid cost for transmitted power go on:

· all free < 500 kW

· path model, post stamp model, ....
24 Sept 2000: Swiss people vote against two laws suppor​ting R.E. and Water Power; a law inducing a more ecological tax system is also rejected 

2001




Energy CH replaces Energy 2000 program (( 40 mio. € /a) 
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Sanitation of intakes must be completed



4 Process to get a Licence

All water courses are under the authority of the cantons, except rivers along the Swiss border. The cantons have to execute the laws related to water courses, as they do in many other fields.  However, in some cantons the right to use the water energy is in the possession of  cummunities, semi-public co-operations or even riparians, being entitled to get fees from the power plant owners.

Required for hydropower are mainly two licences:

· [image: image4.png]I--,’
SITELL



Construction Licence

· Water Licence

for small hydro projects: in most cantons both licences are treated within one single procedure

To get a construction licence for a SHPP, in principle the same laws and regulations as for any new constructions have to be followed. For SHPP these are usually on a community level, (like for construction prescriptions, fire protection and others), unless a not-construction zone (like farming or forest area) is touched, which then has to be handled by the canton govern​ment.

Prerequisites for water licence (= production licence) are permits according several laws, like fishery law, law on water protection, law on hydraulic structures, law on protection of nature and habitat, law on energy etc. and it must also be proved that the project is viable and reasonable. All this is treated on a canton level.

In order to make the procedure easier for all participants, the local governments (cantons) nominate one of their offices as the “leading office” for licences related to small hydro projects. So the applicant has to talk only to one office, which arranges all administrative matters:
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The sketch above shows the first, regular procedure which lasts some six months or more. In case of disagreements regarding the local government’s decision, the matter can go to the Administrative courts (first at canton level, then at national level).

5 SHP Statistics and Future Potential
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Number SHPP
1914
1928
1947
1973
1985

< 300 kW
6700
5785
5700
1900
700

300-1'000 kW
77
101
116
126
127

1 - 10 MW
67
88
102
139
147


Installed Capacity
1914
1928
1947
1973
1985

< 300 kW
85
92
85
50
46

300-1'000 kW
46
60
68
72
74

1 - 10 MW
229
358
407
518
550 

The statistic shows the decreasing number of SHPP during the last century. Most of the vanished were the smallest ones, maybe up to 10 kW, feeding water mills for any purpose. Some of the reasons of the decreasing number may be the following:

· development of power transmission and mechanisation: no need for water mills anymore.

· a lot of small power plant have been replaced by few big ones (along the same water course or within the same catchment area).

· sinking energy prices, therefore many SHPP became economically not viable.

Based on publications in newspapers, magazines and radio, in 1997 ISKB made a survey of new build SHPP (( 300 kW) since 1985. That study was used to assess the success of the promoting programs. It showed that the number of SHP remained more or less the same, despite the installed capacity has increased during the same period.

Potential

About 90% of the technically feasible hydropower potential is already exploited in Switzerland. New big projects like Val Curciusa or Grimsel West – both of them were linked to new dams – have been rejected due to two reasons: Opposition of environmental organisations and, finally, also economical constraints. 

Today, the main possibilities for hydropower development consist in modernising and optimising existing plants. Even for small hydro, there are only very few new sites.

6 Environmental Organisation’s Attitude towards SHP

Environmental Organisations in Switzerland

Most of Swiss Environmental Organisations had their blooming period some ten to twenty years ago when they achieved to make people sensitive for ecological problems. As a consequence new policies and laws were introduced concerning an ample range of our society and economy.

There is no doubt that we have to appreciate the efforts of all actors of those days. Switzerland’s ecological situation regarding water pollution, restrictions and control measures within industrial processes, traffic and air pollution has improved remarkably.

Even if there are still a lot of environmental problems to be solved in on our globe and also in Switzerland, the importance of environmental organisations is not the same as years ago. There are many reasons for it. Decreasing number of memberships imposed a problem to some of the best known organisations during the last years. 

Hydropower and Environmental Organisations 

As shown in the previous chapter in Switzerland hydropower projects are almost limited to rehabilitation, modernisation and sometimes upgrading of existing plants. New hydropower plants became very rare now. 

For refurbishment, modernisation or extensions of existing SHPP all respective laws have to be fulfilled (same as for new projects), otherwise no construction permit or production licence respectively is given. Environmental organisations keep a close eye onto that point, checking all clauses of actual relevant laws. 

During the last years in some cases environmental organisations opposed against refur​bishment of extensions of small hydro power projects: 

· Stenna (reason: residual water flow and other; result: residual water discharge increased)

· Albiez (reason: organisation was principally against any new HPP in their canton, result: project dropped)

In other cases, these organisations supported small hydro or didn’t oppose against it, al least:

· Energy-concept for a valley in the Swiss alps, including a SHPP on the one hand and protecting a untouched stream on the other hand.

· In some cases when a distributor company propagated the refurbishment of a SHPP as a new source of clean, renewable energy.

Fishery

As a consequence of the legislation of the past years, the fishery has a very strong position in Switzerland. For all offices involved in the licence process the opinion of fishery experts (or official fishery inspectors) is not questionable. These experts determine how the law has to be interpreted in any certain case. Usually these interpretations are not in favour of the project!

In most cases, the forced measures impose either diminishing of usable discharge and/or considerable additional construction cost. It is usually very difficult to find compromises with the fishery. In some lucky cases, e.g. of already existing weirs, the government might give a financial contribution to fish ladders.

Besides of the uncomfortable conditions imposed by the fishery during the planning phase, there have been numerous cases, where fishery associations fought against projects even after the award of the production licence.

7 Cost for Connecting and Use of the Grid

7.1 Today: Most under public management

Nowadays IPPs still do not have a direct access to the grids which are owned and managed by public, semi-public or – in a few cases – private companies. 60 % of the shares off all electricity utilities are in the possession of the state, the cantons or communities.

· Switzerland’s distribution network is subdivided into many areas of electricity utilities of different sizes

· these electricity utilities own, operate and maintain the distribution grid and sell the power to the consumers

· consumers have no choice were to buy electricity from (Monopol system) 

· obligation by law to purchase R.E. from IPPs

· if the percentage of power fed into the grid by IPP exceeds 5%, the excedent power can be sold to the next higher grid at same conditions

· 1992: “recommendation” of central government for the tariff for R.E.: 16 cts./kWh for conti​nuously produced power. This tariff corresponds to the generating cost of new power plants.

· that recommendation has been revised in Dec 1999 for the following 3 year period (until 2002): 110% of approved generating cost, but at maximum 15 cts./kWh (( 0.09 € / kWh)

· Basically, the purchase is based on a private contract between the electriity utility and the IPP

· In some towns: electricity utilities purchase “green power” from IPPs and sell it to the consumers who are willing to pay a higher energy price in order to support R.E.

As a conclusion it can be said, that the situation is favourable as long a SHPP does not have generating cost higher than 15 cts./kWh. A big problem however remains by the fact, that long term security is not given. Three years is not enough to amortise a SHPP.

7.2 Future: Determined by the Free Market

In one or two years the Law on Electricity Market will be established. After fully implementation of this law (within 6 years after approval) the above situation will change drastically: 

· Switzerland’s distribution network will still be subdivided into many areas of electricity utilities of different sizes

· These electricity utilities own, operate and maintain the distribution grid, but do not neces​sarily sell the power to the consumers.

· Power trading companies will be established.

· Hence, a consumer can by power from one of these power trading companies or – as before – from his local electricity utility.

· Obligation by law to purchase R.E. from IPPs will still be valid.

· The rule “110 % of generation cost, at maximum 0.09 €/kWh” will still be valid, too.

· For IPPs there will be three possibilities to sale their power:

· self consumption

· sell it to a power trading company

· sell it directly to one or more specified consumers

Today, one or two years before introducing the new Law on Electricity Market, heavy discus​sions are going on between the Power Companies, Distributors, Associations and Politicians concerning the cost for connecting and use of the grid. 

Two main Models are discussed:

· Post Stamp Model: fixed tariff for power transmission, not depending on the distance

· Path Model: the cost for transmitted power vary according the distance 

The actual tendency goes in favour to the post stamp model.

Following things have been accepted by both chambers during the discussion about the Electricity Market Law, hence this is quasi decided:

· A Swiss national grid company hall be founded, it will control the HT transmission grid. This company has to pay the difference between the price for R.E. and the market price to the grid owners having to buy power from a IPP.

· IPPs of R.E. shall have direct access to the grids immediately after establishment of the Law on Electricity Market.

· The government shall be entitled to fix a certain percentage of R.E. which the national grid company has to use to operate its HT grid.

Another thing was proposed by the minister for Energy and seems also to be accepted by the majority of political parties: 

· IPPs do have not to pay for self-consumed power

8 SHP Promotion Activities in 2000

See also homepage “www.smallhydro.ch”.

The “Programm Kleinwasserkraft” (PKWK) was following the “DIANE10” project which was established in 1992 in the framework of the national “Energy 2000” program. PKWK help private and public owners to develop their SHPP by rendering information and subsidy studies.

Embedded within PKWK, but with a separated budget, there is also the “P+D Programm”, giving subsidies to the construction cost of Pilot- and Demonstration Projects.


Information & Counsel

Owner’s Contribution
P  K  W  K

Booklets + Leaflets

free / printing cost


Individual Counsel
I N F O
free


Site Visit, including

· Assessment

· Brief Report
C O U N S E L 
20 ( 60 % of € 1'500 acc. inst. capacity


Pre-Feasibility Study
P R O M O T I O N
40 ( 70 % of study cost acc. inst. capacity


Feasibility Study (first of all for Micro-HPP)
Budget: 0.2 Mio € / a
40 ( 70 % of study cost acc. inst. capacity



30 % subsidies on the non-amortisable construction cost of Pilot- and

Demonstration projects

Budget: 0.2 € / a
P+D

While the budget for PKWK is sufficient to fulfil the tasks, this is not the case for P+D program:

“Too much to die, not enough to live”

Comparison with other potential money flow into the SHPP sector:

Grid Cost Reduction
< 60 Mio € / a

Energy Selling Prices
( 6 Mio € / a

Release of Water taxes
< 20 Mio € / a

9 Technical Inventions during latest years and Challenges for the Future

There was no exciting technical during the latest years. Some of the below listed improvements or innovations have been supported by P+D program. Some do not origin from Switzerland.

· Frequency transformer to enable variation of the turbine’s rotational speed 

· standardisation and quality control of SHPP equipment, mainly provided by MHyLab in Montcherand and supported by P+D program.

· Testing of Coanda-Screen in a mountain stream

· Installation of Kaplan-Syphon turbines to avoid cost for shut down valve (Perlen SHPP)

· research on the double-cone technique

· and others

10 What we have in Mind....
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