
TISO ACTIVITIES 
In March 2004, the test cycle n. 9, 
started at the end of December 
2002, was completed. During 15 
months, 14 different types of mod-
ules (2 modules per type), have 
been exposed in real outdoor con-
ditions to analyse their electrical 
behaviour and to compare their 
energy output. 
Table below shows the results of 
the indoor power measurements 
on c-Si modules performed in dif-
ferent phases of the test cycle: 
Pa: power before exposure; 
P0: power after initial exposure; 
P12 and P15: power after 12 and 
15 months of exposure. 
Pn is the nominal power declared 
by the manufacturer. 
The four columns on the right 

show the differences between the 
module nominal power (declared 
by the manufacturer) and the real 
one, measured at the beginning 
by the TISO (Pa), the results con-
cerning the initial power degrada-
tion occurring in c-Si modules 
(Po), and the power degradation 
after 15 months of exposure with 
respect to Pn and P0. 
Regarding the differences be-
tween Pn and Pa, all types of 
modules respect the minimum 
power limit guaranteed by the 
manufacturer (considering the 
±2% TISO declared error). The 
mean initial power degradation 
occurred in c-Si modules has 
been equal to about -1.8%. 
After 15 months of exposure, only 

EDITORIAL 
Dear Readers, 
in several Swiss Cantons, more 
than half of the new houses have 
a heating system with a heat 
pump; it is different in Ticino, 
where this technology does not 
easily take root. 
In order to understand this situa-
tion and to relaunch heat pumps 
in Ticino, the local electric socie-
ties have charged the LEEE to 
perform an inquiry. 
In the next months a new test 
cycle of PV modules will start, 
and the choice of the device types 
will be very hard as PV market is 
greatly expanding and several 
new manufacturers, especially in 
Germany, have appeared. 
The number of Minergie label 
requests in Tessin is steadily in-
creasing, that’s a good sign of 
the diffusion and acceptance of 
this standard. 
Up to now 113 Swiss cites, 
among which Mendrisio,  have 
obtained the Energy City® label. 
The LEEE activities are remarka-
bly increasing in the Ecology 
field (two new projects about slow 
mobility and anthropic disasters 
are described at page 4). 
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Module ∆P (%) 
 Pn Pa P0 P15 (Pa-Pn) 

/Pn 
(P0-Pa) 

/Pa 
EC-110 110 111.2 109.5 105.6 1.0% -1.5% 
SOL140 142 137.6 134.1 131.6 -3.2% -2.5% 
A-120 P5 120 109.4 108.3 106.5 -8.9% -0.8% 

ASE-100-GT-FT 100 101.8 99.4 95.9 1.8% -2.4% 
I-106 106 99.3 99.2 98.7 -6.3% -0.2% 

BP 5170 170 170.7 167.5 164.4 0.4% -1.8% 
MSX120 120 116.0 111.5 109.4 -3.3% -3.9% 
KC120-2 120 112.7 109.6 106.9 -6.1% -2.7% 
SB160 160 149.6 146.3 137.5 -6.5% -2.2% 

MHHplus 180 175 171.7 171.7 168.7 -1.9% 0.0% 
RSM 105 104 103.7 102.6 102.2 -0.3% -1.1% 

AC165P/12 165 160.4 156.5 151.8 -2.8% -2.5% 

Pmax   [Wp] 
(P15-P0) 

/P0 
-3.5% 
-1.9% 
-1.7% 
-3.6% 
-0.5% 
-1.9% 
-1.9% 
-2.5% 
-6.0% 
-1.7% 
-0.4% 
-3.0% 

(P15-Pn) 
/Pn 

-4.0% 
-7.5% 

-11.3% 
-4.2% 
-6.9% 
-3.3% 
-8.9% 

-10.9% 
-14.1% 
-3.6% 
-1.7% 
-8.0% 



steadily increasing. It is a good 
sign of the diffusion and accep-
tance of the Minergie standard in 
Tessin. Up to June 2004, 13 la-
bels have been released. The la-
bel request of the first administra-
tive building has been registered 
and is currently being analysed. 

School building analysis 
Last but not least the two projects 
MedImmo and AES are entering 
in their final phase. These two 
projects are aimed to the develop-
ment of methods and tools for the 
maintenance of scholastic build-
ings. The 25 analysed scholastic 
centres in Tessin represent an 
invaluable source of information. 
 
Heat pumps in Tessin 
During the last 10 years the num-
ber of new heat pump installations 
greatly increased in advanced 
technology countries. In Switzer-
land, more than half of the new 
constructed houses have a heat-
ing system with a heat pump.  
The market development and the 
standardisation of small heat 
pump systems have demon-
strated that this technology is 
reaching a maturation level. This 
is widely proved from  measure-
ments of both higher energy per-
formances and high degree of 
satisfaction  of heat pump owners. 
The installation cost of a new heat 
pump system has also decreased 
and is close to the installation cost 
of a conventional heating system 
with a fuel burner. 
On the basis of this positive infor-
mation, the situation in Tessin ap-
pears to be very different. The 
heat pump market did not grow as 
in the north side of the Alps. In 
order to understand the situation 
in Tessin, the LEEE performed an 
inquiry, thanks to the financial 
support and collaboration of local 

electric societies (ESI, AMB, SES 
and AIL).  
The start of this project has been 
mentioned in LEEE News number 
6. A questionnaire  has been sent 
to 440 owners of heat pump sys-
tems. About 270 valid responses 
have been collected and ana-
lysed. The study was completed 
in April 2004 and draws a detailed 
picture of the Tessin situation. 
The principal results are: 
•The heat pump market is closely 
linked to the new family house 
market. For 96% of the heat 
pump systems, the investor is the  
house owner itself. And for 86% 
of the cases, the heat pump sys-
tem has been installed in a new 
construction. The important de-
crease of the construction of new 
family houses in Tessin during 
the 90’s is certainly a factor that 
played against the heat pumps. 
•The heat pump has a positive 
image for its low impact on the 
environment. However, people 
often associate a high investment 
cost and technical imperfections 
with a heat pump system. It 
seems that the technology 
evolved more rapidly than its im-
age in people’s mind. An impor-
tant information effort appears to 
be necessary in orders to improve 
the heat pump acceptance to-
wards people. 
•The most important information 
given to the investor, which con-
vinces him to choose a heat pump 
system, does not come from an 
“energy specialist”. In first position 
is the architect, followed by the 
heating engineer and the 
plumber. Their own knowledge 
and competence  in field of heat 
pumps appear to be decisive for 
the spreading of this technology. 
•The degree of satisfaction of 
heat pump owners has been as-
sessed under different aspects 
and for the different phases of the 
heat pump system installation. It 
appears to be very high. The frac-
tion of satisfied people reaches in 
average 90%. The main source of 
dissatisfaction for the remaining 
10% is the lack of competence of 
professionals. 

one type of module showed a 
power degradation higher than 
the 10% guarantee limit with re-
spect to Pn (always considering 
the ±2% TISO declared error). 
Apart from the above mentioned 
case, after the initial degradation 
no relevant changes have been 
detected (last but one column of 
the table: (P15-P0)/P0). 
 
UREC ACTIVITIES 
Geothermal energy 
Part of the ongoing activities are 
always dealing with research pro-
jects in the field of geothermal en-
ergy. The measurement project of 
a ground coupled heat pump in 
Lugano is now coming to its end. 
The two-years measurements 
campaign reveals to be a mine of 
useful information for the calibra-
tion and validation of  simulation 
models for both short term (5-
minute measurements) and long 
term effects (27 months). The 
calibrated system simulation mod-
els will help answering the various 
questions addressed by the pro-
ject, and in particular the effect  of 
a ground thermal recharge. These 
new simulation tools are also 
completing the other ones  devel-
oped in previous research pro-
jects. They all deal with borehole 
heat exchangers or heat ex-
changer piles, used for applica-
tions involving heating, cooling, 
and also seasonal heat storage of 
solar energy. 
The project of the Dock Midfield 
energy pile system is continuing 
with the objective optimise the pile 
system operation. 
The redaction of a SIA documen-
tation about energy geostructure 
is proceeding and the first revision 
of the document by experts in the 
sector will soon begin. 
Other research activities are re-
lated to “geocooling”, which pro-
vides an intelligent way to cool 
down a building. Activity in this 
sector should also increase in the 
near future, as it optimally com-
bines with the Minergie standard. 
 
Minergie 
The number of label requests is 
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Terminology 
The Energy City®  
The Energy City® label is a certifi-
cate that shows the engagement 
for a coherent energy policies. 
Each commune has the opportu-
nity to develop suitable pro-
grammes and activities, and 
thereby to promote the objectives 
of SwissEnergy via solid meas-
ures. 
The label procedure begins with 
an assessment of communal en-
ergy policies in six areas compris-
ing development planning and 
land usage, communal buildings 
and installations, supply and 
waste disposal systems, mobility, 
internal organisation, and commu-
nication and cooperation. 
The standards for the attribution 
of the Label are constantly suited 
for the evolution of the technique 
and the general energy policies. 
The evaluation is based on a list 
of possible standardized meas-
ures that allows an objective com-
parison with the other communes 
to which the Label has been at-
tributed. 
Renewable energies are actively 
promoted. The artisans of the 
sector and the companies special-
ized in energetic field can take 
advantage of it as the population 
enjoys a healthier environment. 
All this leads to new employment 
places and new contributors. 
The sustainable development is 
not only a slogan, but rather an 
aware process in which numerous 
actors are involved. 
Up to the 8th of June 2004, 113 
Swiss cities have obtained the 
Label. The mark has been re-
corded in the four national lan-
guages and in most of the Euro-
pean countries. 
The Swiss Italian commune of 
Mendrisio has been among the 
first communes which join the as-
s o c i a t i o n  " T h e  E n e r g y 
City" (1997) and it is currently the 
only one to have gotten the Label 
(2004) in Ticino. 
As major activity in energetic field 
this careful and innovative com-
mune is involved in the pilot pro-
ject VEL (Electrics light vehicles) 

News 
SunPower Corp. announced that 
its A-300 silicon solar cell had 
been measured at 21.5% effi-
ciency by the National Renew-
able Energy Laboratory (NREL). 
This efficiency result is a world 
record for large-area (five-inch) 
silicon solar cells. The 125-mm, 
single-crystal A-300 cell gener-
ates 3W of electricity, providing 
the most efficient cost-per-watt 
solution in the photovoltaic (PV) 
industry. These cells can deliver 
more kilowatts per square meter, 
making these cells ideal for roof-
top systems, communications, 
building-integrated PV systems 
and consumer applications. 
RWE SCHOTT Solar, the 
Europe's largest manufacturer 
of PV cells is investing a total of 
40 million euros to create a ca-
pacity far exceeding 40 MW, and 
thus further strengthen Germany's 
production role. The SmartSolar-
Fab is the largest and latest fully 
integrated production line for sili-
con wafers, solar cells and mod-
ules in the world. Following the 
planned expansion, the total ca-
pacity at RWE SCHOTT Solar 
will amount to some 100 MW. 
Near to Merseburg in southern 
Saxonia-Anhalt (Germany), BP 
Solar is building one the largest            
(4 MW) PV installations in the 
world. . 
In March 2004 General Electric 
Energy acquired AstroPower 
Inc., a leading manufacturer of 
solar electric power products, 
which went bankrupt on February 
2004. Solar joins wind, hydro and 
other renewable energy now in 
the GE Energy portfolio. 
PV Systems, the major Building 
Integrated Photovoltaics (BIPV) 
engineering and implementation 
company in the UK, has begun 

work installing the largest  
(85kW) CIS PV plant in the 
World at the St Asaph OpTic 
Technium (UK). 2400 Shell CIS 
modules will be mounted over a 
standing seam roof. The panels 
will form a curved roof/façade. 
 
19th European PV Solar Energy 
Conference  
In June 2004 the 19th European 
Photovoltaic Solar Energy Confer-
ence took place in Paris. Almost 
2.000 delegates from 75 countries 
were registered. 233 exhibitors 
presented on 7.000 m². It was the 
biggest Conference ever in the 
field PV technology worldwide. 

Some PV module highlights: 
•Unaxis, leader in the production 
of cost-efficient mass production 
systems for flat panel displays, 
developed together with the Insti-
tute of Microtechnology (IMT, Uni-
versity of Neuchatel), partially fi-
nanced by the Swiss government 
(CTI project), a new large area 
deposition machine for amor-
phous and micromorph thin film 
silicon solar modules. The first 
machine will be available on the 
market before the end of the year. 
•Some of the new entries in the 
PV module market are: Spheral 
Solar Power Inc. presented high-
flexible modules based on silicon 
spheres obtained from low-cost 
raw silicon material. Origin Energy 
showed a first module with the 
new “Sliver” cell technology, 
which uses just one tenth of the 
costly silicon of a conventional 
solar panel. 
 

Satisfaction degree with the heat pump installation 
0% 20% 40% 60% 80% 100%

Very satisfied

Satisfied

Not satisfied

Extremely
unsatisfied

After 1995
1988 - 1995
Before 1988



of the Energy Federal Office. 
The achievement of the label has 
been possible thanks to the mani-
fold undertaking actions and, 
above all, to the clear wish to 
challenge with the theme energy 
in systematic and coherent way, 
with concrete targets. 
 
LEEE ACTIVITIES 
Slow mobility survey 

The administration of the munici-
pal school in Stabio (Canton Tici-
no, Switzerland) has launched a 
project aiming to promote the 
“slow mobility”, by foot (Pedibus) 
or by bicycle, on the way home-
school. 
This aspect will strengthen the 
autonomy, the psychological 
growth and the capacity to sociali-
ze of the children, and will assure 
a sufficient daily physical activity 
and a good quality . 
The favourable conditions, to as-
sure that the way home-school 
occurs in a suitable time and in 
total security, do not always sub-
sist. In fact, during the school year 
the local traffic increases. 
This phenomenon, occurring in 
several cities, creates a manifest 
vicious circle: many parents take 
their children to school by car 
causing the traffic jam and making 
the roads more dangerous; for 
this last reason other parents de-
cide to take their children to 
school too, increasing the traffic 
and so on. 
The LEEE analyzed the data of a 
survey held among student’s fa-
milies of the primary school in 
Stabio. Following consideration 
have been resulted: 
•Families are interested in the 
introduction of a Pedibus, even if 
they are not satisfied about safety 
of pedestrian and/or cycle ways. 
•The morphology of Stabio 
(home-school distances relatively 
short) will make remarkably easier 
the organization of a Pedibus. 

In the case of anthropic accidents, 
it is important to be able to fore-
see the propagation of danger 
under gaseous form. The inter-
vention forces should act by 
means of instruments suitable to 
answer to this needs, without inc-
reasing the research of input data, 
which are difficult to find. For this 
reason the applications in use 
take into account the local charac-
teristics in a very simplified way. 
Within the project, the LEEE has 
to analyze one of these applicati-
ons, and suggest corrective mea-
sures – by means of a simple pro-
cedure – to better weigh up the 
local topography in the danger 
propagation. 
 

Calendar 
World Renewable Congress VIII Conference 
and Exhibition 
28 August – 3 September 2004-07-12 
Denver, Colorado (USA) 
http://www.wrenuk.co.uk 
EUROCONFERENCE Photovoltaic Devices 
15-20 October 2004 
Kranjska Gora, Slovenia 
http://www.pv-net.net/europv2004.htm 
Edilespo 
23-27 November 2004 
Lugano, Switzerland 
http://www.edilespo.ch 
1st International Conference on the Integra-
tion of Renewable Energy Sources 
1-3 December 2004 
Brussels, Belgium 
http://www.conference-on-integration.com 
 

Good links 
www.pac.ch 
www.minergie.ch 
www.energiestadt.ch 
www.heatpumpcentre.org 

•The roads safety has to be im-
proved. The introduction of Pedi-
bus could contribute to the reduc-
tion of this vicious circle. 

Control instruments for anthropic 
disasters 

Numerous accidents with chemi-
cal substances, happened in the 
recent past in all over the world, 
attest the increase of accident risk 
with serious consequences for 
people and environment. Only a 
strict acquisition of preventive 
measures, and a careful interven-
tion organization to face the acci-
dents, can counterbalance the 
risk increase caused by the gro-
wing use and transport of dange-
rous substances. 
Prevention and intervention orga-
nization are the mainpoints of the 
Ordinance on the prevention a-
gainst relevant accidents (OPIR), 
in force since 1990. According to 
the report “Environment in Ticino”, 
prepared by the Environment Pro-
tection Agency of Canton Ticino, 
the security of the communication 
main ways (roads and railways) is 
not sufficiently guaranteed yet, in 
spite of the technical improve-
ments of installations and vehicles 
introduced during the last years. 
Principal causes are due to the 
traffic increase above the limit to-
lerated by the road network, and 
to  the demobi l izat ion of 
companies’ services. 
In a border area the intervention 
organization is further complica-
ted by the possibility that the ac-
tion could interest both the border 
parts. For this reason, within the 
program of community initiative 
Interreg III 2000-2006, a project 
has been promoted with the aim 
to create the tools to manage the 
emergencies, through verificati-
ons of the procedures and the ti-
ming for the territory management 
in phases of pre-alert, emergency 
and post-event. 
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