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: _‘ Oulu, Finland
9 September 2019

e Stewart Wilson opened the workshop, welcoming all in attendance.

e He gave an overview of the Project, what the Project has been analysing and better ways to run
it.

Markku Kananen presentation —
e Some adjustments with the first CHP prototype
e Not many commercial CHP systems have been cost-effective (some companies have gone
bankrupt soon after starting) and did not produce an adequate amount of electricity.

e Our system’s motor has now been tested with compressed air — we will test with steam in two
weeks.

Volter presentation —
® One unit has served 32 apartments in one building. Can be used on small detached houses or
buildings within close proximity.
Consumers need to be free to use their preferred electricity supplier
Only used for general purposes e.g. ventilation, street lights.
Many farms have benefitted from the system already.
If there is more electricity produced than needed, the surplus can be sold to utility companies.

Markku Korhonen presentation —
e Countryside village with 400 inhabitants in Northern Ostrobothnia, Finland
e Forest owners produce final product, local entrepreneur arranges delivery once a week to the
building.
e Extra heat is used for driers, etc,
4-5 days to dry the ‘batch of feedstock’

Jarno Haapakoski presentation —
e Gave an overview of a Stirling engine rated at Skw
® Gas engine exhaust gas to recover heat
e Small scale could be done to retrofit existing heating systems

Esa Silomaa presentation —

® Choose your supplier — can buy electricity from one Company and sell to another.



e When using equipment according to their designed configuration, it is very easy to install and
use them.

e Commercial equipment have been mostly designed to work along with the existing grid system
due to the demand focusing on this type rather than off-grid.

e Inthe project, we have attempted to get an off-grid system to modify for our purposes but this
requires significant changes to the software, and there are no instructions in this process.

QUESTIONS / DISCUSSIONS:

1. Brian asked if all agree that biofuels are carbon neutral. All were in agreement, yes. In Ireland
they are hesitant to support CHP as they don’t agree that it is carbon neutral and causes a
reduction in air quality.

2. Feed-in tariff has been removed in the Republic of Ireland.

3. Is peat sustainable?

4. Stewart asked for costs for a typical installation in a new build? Capital cost can be 20k euros +.
Volter representative noted homeowners do not want high installation and subsequent
maintenance costs.

5. Geothermal, district heating and solar panels are popular. District heating especially in the cities.

6. H-CHP is not attractive because of fuel costs — how do we become attractive to householders?
Operating costs are too high, fuel costs and maintenance costs are higher than using electricity
from the grid as a primary source.

7. Kw transfer cost is more than electric price.

8. RHI tariff is much lower in the UK

9. Will need to have a valuable use for most of the heat produced or it wont work.

10. Industrial size pieces of kit could be more sensible rather than small scale units.

11. Volter can scale down their equipment to 5kw. An average household will pay 10-15k euros for a
geothermal unit so would be reluctant to pay 20k euros for H-CHP. Maintenance costs will also
be higher.

12. Can we afford to develop something that would not be attractive financially?

13. Controls —would it be simple enough to use in all households. E.g. social rented properties?

14. Can they be controlled from mobile phones? Still a question of cost.

15. Fuel cost was agreed as the biggest issue — good quality fuel is expensive and where do you get
the volume. At Government level it would be possible.

16. Possibly the retrofit option is the best option — a Stirling engine type retrofit? The existing heat

source is already there so that the engine could be installed to modify the system to generate
electricity.



H-CHP H-CHP Workshops for Professionals

, %:5; Elite Stadshotellet,
"4 Lulea, Sweden
LB 11 September 2019

e Stewart Wilson opened the workshop, welcoming all in attendance.
e He gave an overview of the Project, what the Project has been analysing and better ways to run
it.

Silva Herrmann Comments on Project Presentation:
e Previously working on two projects interested in this technology.
e Didn’t actually install CHP in their projects
Looking at this project for households and small companies, farms, small district heating system,
etc.
e Seeking viable options for use by the above.

Torborn llar
e The Inresol Stirling engine has been in use from 2012 (company now in administration)

e 2kw is currently in use and they claim it works well.

e |t could be possible to couple the Stirling engine with a burner and get hands-on trial experience.

e Silva stated she has been in contact with users. Two people are happy with it and the third person
felt that maintenance could be intense (south of Sweden).

e Popular among farmers.

e Inresol are working on a new approach and it could be back on the market in 2-3 months.

e The Stirling ‘Okofen’ is quite expensive at approximately 10k euros.

e The gasification unit, developed at Iceland University, is now on a trailer and almost ready to take
to other countries.

e The steam engine prototype is still in development and it is hoped will be working in two weeks.

Building another prototype — 10 bar which is lower pressure to help minimise risk and failures.

Iceland Presentation: (Brian)
e In Swedish communities, district heating is preferable.
e A ‘wet’ system would be an uncommon technology in Sweden.
e If you want to invest in your home, H-CHP would be a good advantage but requires incentives in
terms of Government policy such as Scottish Government setting minimum energy efficiency

standards.



Cost is an issue: a high initial cost and high fuel costs and part of the project will be to calculate
these costs.

The gasification boiler would heat 5-6 houses: a mini district heating system.

Possible fuels: food waste, natural gas, biomass? Need a version on the market to test —to
what extent do you collaborate with other projects in Europe? E.g Coben, e-Lighthouse Project?

Volter Presentation (by SW):

Looking at electricity from wood

Size 4m x 1.8 m can power three houses.

Also, the outdoor version can go into a trailer.

Agricultural units use biogas used with a regular combustion engine.

Heat related calculations for small users — will look at developing later on.

Can sell excess electricity to the retailer.

12 cents per KW hour is typical purchase price in Sweden.

If you sell your excess electricity to the retailer e.g. solar PV—you have to buy from the same
one.

In North Sweden one of the companies has raised the cost for the grid above the others.
Electricity price is high.

Esa Solamman Presentation:

Inverter and LG battery pack don’t speak to each other.

Have to manage the design and supply so you can store heat and electricity in the home.
Power grid options — choice of system may impact Government- wise

Commercial power outage — the grid inverter has to be disconnected from the grid.
Tesla are fitting power walls on a small scale - not cost efficient if prices are high.
Operation of the systems must be considered when the Grid fails — Isolation is essential.
Finland export some electricity to Russia and Norway — strong infrastructure.

Getting off-the-shelf components to work together is difficult.

Supply Chain Issues Presentation: Brian

When we looked at small scale biomass manufacturers, looking below the glossy brochure, 5 or
10Kw equipment did not exist at all or were at a less well developed state than this project.
Buying pellets in Finland/Sweden is easy as most of the countryside is forest. 348m trees are
planted every year. However, the issue will be supply chains in Ireland, Iceland and remote
island communities in Scotland.

QUESTIONS / DISCUSSIONS:

Policies need to kick in to develop the market.

Education is needed — for the Installers — due to lack of awareness, understanding, etc.
Installers will need to know maintenance costs, accreditation, policies, etc, need to run in
tandem.

Such as Shine 21 UK, used to train plumbers to install solar water heaters, which was really
successful.

A Government top-down approach is needed?



10.

We need fore-runners and pilots or things will stay the same.

Specifically trained people needed to make it “normal”, demonstrations, energy outreach and
public education is needed.

Need to gain confidence for the marketplace with issues such as GDPR.

Swedish official policy — there is no fuel poverty.

Future issues to discuss: Public seminars on awareness raising to understand the technology
and survey results published.



Stewart Wilson opened the workshop, welcoming all in attendance.
He gave an overview of the Project, what the Project has been analysing and better ways to run

Markku Kananen Presentation:

Prototype based on steam engine.

3 — 6 Kw Electricity aiming to better meet the household demand in the NPA area.
Cabinet size 600 x 600 x 1800

Steam engine dimensioning notes can be sent out by Markku

Volter Presentation: (Stewart)

One unit has served 32 apartments in one building. Can be used on small detached houses or
buildings within close proximity.

Consumers need to be free to use their preferred electricity supplier

Only used for general purposes e.g. ventilation, street lights.

If there is more electricity produced than needed, the surplus can be sold to utility companies.
Volter’s main customers are farms, industry, etc.

Presentation is on the stick

Markku (Iceland) Presentation:

Technology works on “syngas”. Carbon monoxide mix, like old town gas.

This kit is bigger and generally geared to more than one house.

Cost is the main challenge and how the electricity to heat load works.

It will be an issue to make it work in sparsely populated areas.

There is no gas supply in rural areas.

Organic waste could be looked at too. The technology is already there.

Could we take the Sterling technology and bolt it on to existing systems cost effectively? The
Sterling technology is relatively cheap.

Points of discussion:

50% of households use electric heating in the Western Isles — Why? Availability / Price / Culture?
Storage heaters mostly.
District network operator balances the grid and the retail arm sells the electricity on.



Fuel poverty levels are high. People ration their energy use as they can’t afford to heat.

H-CHP could get that electricity load reduced.

Would it not be more feasible to reduce on a wider scale your electricity generation? E.g. at
community level? Regulations on electricity distribution are incredibly difficult to work round.
SEAI will not give grants for oil in future — air source heat pumps only. Oil is ho longer encouraged
and use has dropped to 53%. If oil prices go up again, this will be a barrier to people heating their
homes.

Issues with rusting boilers difficult to overcome in Island communities.

Moisture content of wood pellets also an issue.

Wind turbine can be used instead of solar connection? Electricity produced by solar panels or
micro-wind can be stored if the grid goes down, and can be used later.

Darren Cannan — Ermen Systems

Magnetic water demineralisation treatment to prevent corrosion. Chemical Free.

Installation — link it through the system. No need to drain. If the system is particularly corroded,
it will need a chemical flush.

Prices range from 750 to 1050 euros

Talking to engineers, who are reluctant to engage. Approaching from the top down.

Will increase the efficiency of the system: got a report from a hotel in Dublin who recorded a 42%
saving on energy. Payback on that is less than a year for the hotel.

Longevity of the boiler is being extended.

Charlie noted: he saw this at Mitsubishi. Air source heat pumps need this or there will be severe
maintenance problems.

OAMK Presentation (Brian)

Inverter does not comply with the battery

Check before you buy a battery that it is compliant with the system.

The Inverter has to be able to speak to the grid. Kit has to comply.

Harder to get on the SSE grid in Scotland for community developments. Permission is needed for
anything over 3.65.

QUESTIONS / DISCUSSIONS:

©® N U s

SEAI introduced grants for CHP carried out in high rise flats and not well received.

Tried to encourage wood pellets in a whole estate and the pellets weren’t available. It may have
been too early for H-CHP then.

Electric vehicles: 40kw battery on wheels. Can be parked outside your house and with a
connector, can connect the battery to charge the house- alongside the H-CHP system acting as if
it were a PV cell.

It may be an attractive system in the Islands and the west coast.

Barriers to H-CHP: cost / supply chain insecurity / availability and constraints of deliveries of fuel.
Donegal County Council have studied this.

Scandinavian countries are far ahead of us due to higher percentages of forest cover.

It was thought that wood chip boilers would displace oil boilers.

Incompetent maintenance led to the industry getting a bad name in Ireland.

10. Education for the industry is important too.



11.
12.
13.
14.
15.
16.
17.

18.

Kirkwall District Heating Project — woodchip. Continual problems with fuel moisture content, etc.
Regulation and policy makers need to be approached. All solvable at regional levels.

The next stage will be public seminars and publishing the findings in the SPA areas.

Contact between the industry and the developers is essential.

Markku has talked to the Swedish company Inresol — not much co-operation as in administration.
Would like to have a prototype running to rent, loan or sell.

One unit currently being developed in Tipperary based on the Rankine system- but electrical
output is less than 1 Kw

Some industry partners will be willing to advise us on setbacks, etc.

10
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Stewart Wilson opened the workshop, welcoming all in attendance.
He gave an overview of the Project and the challenges being faced.

Rdnar Unnpdrsson Presentation

Alternative fuels and gasification: waste separation — 3 bins per household in centre of Iceland —
outer area only 2 bins.

Heat exchangers used for showers, etc.

Using hot air to top it up.

50kg of ash waste per tonne of feed pellets.

Mixing our own pellets.

Look at other waste, e.g. newspapers. Plastics melt

All household waste is separated in Norway. Plastic, food and wood is removed. The rest is
compressed and moved to Sweden to burn.

(Christiaan Richter comments)

Paper briquette not easy to burn. Pellets in Iceland were tried — they fell apart.

This is why gasification should be looked at.

Suggested to Christiaan to come to the Western Isles next year.

High cost to Local Authority to transport waste to Stornoway from the southern Isles and the
footprint of the trucks is huge.

Saethor at Icewind’s Presentation:

Works during normal grid times

You can buy a grid timer built in. Can tell it not to feed into the grid.
No legislation for new build in Iceland

Inverter has automatic switch-off.

Legislation can be very slow — need politicians to change the agenda.

OAMK Finland Presentation (Stewart)

Need a fourth option — so you don’t feed into the grid?
Disconnect from the grid?

Supply Chain Issues (College video)

Conclusions page: add gasification as a point?

11



QUESTIONS / DISCUSSIONS:

1.

PNV A WN

Is it possible to get more waste from households? Yes —would need to be dried.

Seaweed? High water content. — needs to be dried.

Use of H-CHP in addition with solar and gasification?

Prototypes — 50k US Dollars to supply 5 homes.

20kw electricity / 3 kw per house? Would run most appliances in the background.

Would still need energy from the grid

Electric cars — used to charge and discharge ?

Hybrid? E.g. hydrogen ferry being looked at in Point. Ferry to Icelandic islands is electric.
Hydrogen buses in Orkney.

12



Stewart Wilson opened the workshop, welcoming all in attendance.
He gave an overview of the Project and the challenges being faced.
Oulu/OMAK leading project, production and evaluation

Iceland University — looking at gasification systems

Lulea — looking at controllers

Ireland — dealing with the communications package

UHI — assessment and evaluation

Associate partners — PSDT and Woodland Trust.

Different technologies being looked at:
e Stirling

Steam

Organic Rankine

Thermoelectric

Gasifier and combustion

Fuel cell

Tesla turbine

Opening discussion:
® Important in the European context to realise everything is not the same as us. UHI has done a lot
of work trying to find out what other countries’ needs are.
Icelandic engineers are looking at developing the use of plastics as a fuel.
e |Icelandic waste disposal contractor was at that workshop and his local government are
concentrating on how to use waste as a fuel.
® Gas unit 91Kw efficiency is 42%.

Volter Presentation: (Brian)
® One unit has served 32 apartments in one building. Can be used on small detached houses or
buildings within close proximity.
e Consumers need to be free to use their preferred electricity supplier
Only used for general purposes e.g. ventilation, street lights.

13



If there is more electricity produced than needed, the surplus can be sold to utility companies.
Volter’s main customers are farms, industry, etc.
Presentation is on the stick

Murdo Murray — comments:

In terms of the units, if more effective on a larger scale, it would tie in with Scottish Government
heat networks.

The bolt-on part could be good for Western Isles houses and could be the way forward, e.g. solar
panels for summer.

Liked the concept of the Stirling engine.

Is hydrogen an option? BW replied this is a biomass fired project and the rationale is for remote
communities. The advantage of the supply chain in Finland, Norway and Sweden is the land mass
of trees.

Andrew Mackenzie — comments:

In the manufacture of CHP systems, there is not one unit that will do one type of house.
Significant that you can’t buy just one.

lain Morrison:

If we take peat out of the equation we don’t have biomass — do we have to import?
Seaweed as an option? UHI looking at uses of seaweed.

Iceland has cheap electricity from geothermal production

The fuel has to be specific to each area.

Giuseppe: Legislative Framework:

It will take a minimum of six months to certify a new bit of equipment esp for MCS.

H-CHP certification will be the BB Agreement — the only board in the UK that can accredit it.
Then another six months for us to certify the kit.

People may be able to claim ECO when they install them, through the Innovation Fund. The utility
companies have 15% of their overall obligation towards innovation.

OAMK Finland Presentation:

Possibility of having a separate DC network in the home?

There are no DC home appliances in Finland.

DC appliances in the home have to be plugged in to an AC adapter.

There may be an opportunity to install DC adapters here?

This was discussed with regard to the pilot but various issues prevented it as an option going
forward.

230 volts for AC is an effective power voltage.

Can be changed to 200 DC easily.

Challenge would be how to store the energy in the batteries.

Andrew Mackenzie comments:

This is getting complicated — is this for us?
Current electricity network is reliable. Referred to Page 5 of his handout.
If you connect to the grid, you will need a competent installer and apply to SSE for a connection.

14



In our case, the option we’re talking about is under 16 Amp.

Straightforward for a one-phase system.

Same process for PV system or H-CHP.

No single house would generate enough electricity to need storage or export.

Electric cars can be used to discharge electricity too.

Transferring the heat into other forms of energy will lose the heat right away.

Above 3.68 Kw can be fed back into the grid

There are three steps after that.

You have to apply to SSE for anything over 11 Kw

If the grid can take that, they will give you a licence.

Are you going to have your boiler on all the time? No = so you will have no power.

The H-CHP unit will be tailored for winter here.

For summer, you will have to find a compromise.

If you shut down the unit when you don’t need it, you won’t get payment for it. The unit needs
to be kept on to generate the funding.

With the northern partners, their winters are colder and longer than ours and biomass makes
more sense there. They also have the fuel on their doorstep.

The gasification system, downscaled, seems more viable here.

Greenland is looking at solar power plus cold resistant wind turbines — not looking at H-CHP at all.
Will we be changing the burners on the system to match each area? Gasification parts are fixed
in what they can use — difficult to adjust the heat settings for other fuel types.

Bigger productions can be “daisy chained” for larger systems.

QUESTIONS / DISCUSSIONS:

el

The experience in the Western Isles of biomass isn’t particularly good.

Fluctuations of price and sourcing of pellets, plus transport issues and costs.

More appropriate for larger installations.

Highlights there is a need to look at specific scenarios: some with solar, electricity, oil, etc, for
individual scenarios in the Western Isles.

The project has some way to go to looking at the various bits of equipment and configuring these
to house types.

15



Workshop brochures — Note, these were translated for each workshop into regional languages

H-CHP
WORKSHOPS
FOR PROFESSIONALS

Lapland Hotel,
Oulu, Finland
9 September 2019

UNIVERSITY OF OULU
KERTTU SAALASTI INSTITUTE

FUTURE MANUFACTURING
TECHNOLOGIES

Bumwes 52 OAMK

About the workshops

The purpose of our workshops is to raise awareness of Household Combined Heat and Power
(H-CHP) and to engage with stakeholders. Professional stakeholders will be able to gain an
understanding of H-CHP, feed into the programme and support its development. We aim to
engage those with an interest in CHP at a household and community level, considering energy
production and reduction in the home, use of biofuels, synthetic gas and promote new and
current supply chains.

H-CHP can revolutionise energy use in the home, particularly for those who are off grid or in
remote and sparsely populated areas. H-CHP is a tool in the fight against climate change.

The workshopsz will cover: The workshops will be essential for:
* Presentation of H-CHP concept = Energy companies
+ Presentation of H-CHP equipment » Regulators
+ Meet the engineers and project team * Municipalities
+ Results from testing of gasification s CHP companies / manufacturers
+ Results from H-CHP units « Fuel suppliers of biomass
* Use of H-CHP * Academics
* Feed into Toolkit development * Architects
+ Feed into Community Guide development ~ » Engineers
+ Open source access to H-CHP design s Energy efficiency specialists

There will be an opportunity to question engineers from the H-CHP team in person and by VCR
during the workshops. Equipment will be made available in physical and virtual form. The team
are developing a toolkit and community guide. The workshops will give an opportunity to feed
into these, to ultimately benefit the communities which you serve.

moueny [
TR
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Workshop Schedule  Tydpajan aikataulu

09.00-09.15 Arrivals and registration 09.00-09.15 limoittautuminen
09.15 - 09.30 Intreductions 09.15 - 09.30 Esittely
09.30 - 10.00 QOutline of H-CHP concept 09.30 - 10.00 H-CHP-konseptin kuvaus
10.00-10.30 Presentation of equipment 10.00-10.30 Laitteiden esittely
10.30-10.50 Q & A with engineers 10.30-10.50 Q & Ainsind&rien kanssa
10.50-11.10 Coffee break 10.50-11.10 Kahvitauko
11.10-11.30 Legislative framework and 11.10-11.30 Lainsaadantékehys ja
permissions kayttSoikeudet
11.30- 1150 Network arrangements 11.30-11.50 Sahksverkkoon liitettavyys
11.50-12.10 Supply chains and 11.50-12.10 Toimitusketjut ja
potential for fuel polttoaineen saatavuus
12.10-12.30 Roundtable discssion 12.10-12.30 Pydreén poydan keskustelu
12.30-13.30 Lunch and close 12.30-13.30 Lounas ja tilaisuuden paatds

ITIGHERN
e

Tietoa tyopajoista

LImn—_Y - R

Tybpajammetarkoituksena on lis&t3 tistoisuutta kotitalouksien lBmménja sihkényhteistuotannosta
sekd tehda yhteistyotd sidosryhmien kanssa. Ammatilliset sidosryhmat saavat kasityksen
H-CHP:sta, voivat antaa palautetta sisallosta ja tukea kehittamista. Tavoitteenamme on aktivoida

CHP:st

kiinnostuneita kotitalouksia ja yhteisdjg, jotka pohtivat energiakulutuksen vahentamista,

ja ovat kiinnostuneita biopoltteaineiden ja synteettisten kaasujen kaytdsta energialihteen3, sekd

haluavat kehittda uusia ja nykyisia toimitusketjuja.

H-CHP voi mullistaa kotitalouksien energiankayton etenkin niille, jotka asuvat syrjaisilla ja harvaan
asutuilla alueilla, tai eivat kuulu sahkéverkkoon. H-CHP on véline iimastonmuutoksen torjunnassa.

Tyopajat kattavat: Tyopajat ovat valttamattémia seuraaville:
» H-CHP-konseptin esittely * Energiayhtict
* H-CHP-laitteiden esittely = Viranomaiset
* Projektiryhman tapaaminen = Kunnat
» Kaasutuksen testauksen tulokset ® CHP-yritykset / valmistajat
* H-CHP-yksikaiden tulokset + Biomassan polttoaineen toimittajat
* H-CHP: n kayttd » Tutkijat
» Mahdollisuus antaa ehdotuksia » Arkkitehdit
tydkalupaketin kehittamiseen. « Insindorit
* Mahdollisuus antaa ehdotuksi iden = Energiatehokkuuden asiantuntijat

kehittamiseen.

* Avoimen |ahdekoodin kayttd H-CHP-
suunnitteluun

» Energiatehokkuuden asiantuntijat

Tyopajojen aikana on mahdollisuus tehda kysymyksia H-CHP-tiimin insindoreille joko
henkilokohtaisesti tai tallenteena. Laitteet ovat esilla fyysisest tai virtuaalisesti. Projektissa
kehitetaan tyokalupakettia ja soveltamisop hteissille. Tyo issa on mahdollisuus tehd3
ehdotuksia tyckalupaketin ja oppaan sisaltcihin jotta ne palvelisivat parhaalla mahdollisell
tavalla niiden kayttajia.

[ =l
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About the Project

Tietoa hankkeesta

The purpoze of the project is to promote the upteke of Hankkesn taveittesna on  sdistéé  syrjazeutujan
housshold (micro) combinad hasting and powersystems  kotitslouksills  sopivien  kiimt=da  uusiutuvaa
(H-CHP) using solid ls biomass and kiytdvisn  yhdiststyn  lammén-  ja
methods that will ba appropriats for remats houssholds.  sahks jarjestalmien (H-CHP) kiytts5

The Northern Periphery Araa has abundant natural fusl  Pohjoisellz periferia-alusslla on runsaasti

resources but is subject to a harsher climate than the
rest of Europe and this results in the need for increased
domestic energy. Attempts to exploit natural energy
resources for househeolds has been mixed.

Our project analyses the energy needs of remote
households in the region. The availsble fuel iz mainly
solid which is unsuiteble for existing gss CHP. We
propose = new sffordsble solution that uses local
renswsble zolid biofusl in & small-scale micro CHP
zystam. The advantags of thiz approach iz that all fusl
uzed iz carbon nautral, tranzport costs are minimal, and
thare ars raducad CO2 amissionz. This halps with carbon

limasta on karumpi kuin muuelle Euroopassa jolloin
energian tarve on suuri. Tavoitteena on hyddyntsd
saatavilla olevia energiavaroje monipualisesti,

Projaktimme analysoi aluaen haje- asuls(m”a seuduilla
alevien kotital

oleva politosine on piississss kintsd ,uk. =i sovellu
olemassa olsvaan kessulls toimivean CHP-jEr=stalmazn.
Ehdotamme uutts edullists ratksisus. jossa kiytstaan
paikallista  uusivtuvea  kiintedd  biopoltcainstta
uotoi: mikro-CHP. Imassa an

stunz on. sttd kesikki kiytstyr polttosinest ovat
hilinautraalsjs, kuljstuskustannuksst ovat vihiisst
e R

lagisl lisnce, rsduced loszss
from the grid. and the electricity-to-heat production ratio
is a good match for our colder parts of Europe.

Qur project partners are / Hankekimppanimme ovat:

Oulun yliopisto - Suami - (FI)
Oulun ammattikarkeakoulu Oy - Suami (Fl)
Tighean Innse Gall - Scotland (UK)
Lews Castle Collsge - UHI - Scatland (UK}
Lule teknizka universitet - Sverige (SE)
Energy Action - Ireland (IE}

Hésksli [slands - [sland (1S)

=

Témi  auttsa

noudattamaan

shko havikkia issa.
Lisaksi jérjestalmén sahkan ja [mmén tuotannon suhde
on sopiva Eurcepan kylmemmille alusille.

Assosiated Partners / Yhtsistyakumppanit:
Point & Sandwick Trust (UK)
The Woodland Trust Scotland (UK)
Vuolux Oy (FI)

The project is funded by the Nertharn Periphery and
Arctic Programme 2014-2020 of the Europsan Union.
Hanketta rahoittaa Euroopan Unionin pahjoinen
periferia ja taitesllinen ohjslma 2014-2020.
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Biographies of Presenters

Brian Whitington

Brien is the corporsts strstegy and projects coordinstor for Tighesn Innse Gall (TIG). =

funp
at largs.

Brian has 20 years

banefit of the Outar Hebrides' community

across all four of the countries of the UK and within Europaan projects. He

uniqua in tha,

Biographies of Presenters

Dr. Alasdair Macleod  Alasdair Maclaod is a Senior Lacturer in Energy Enginearing at Laws Castla Collage.
Stornowey. part of the University of the Highland and lslands. end has = PhD in Physics
from the Univsrsity of Srathclyd. He i the UHI BEng Encrgy Engineering programme

leader and lactlires on the following topics:
| Energy Systems. Wind Energy, Mechanicsl Enginesring Applications, c.amm\ and
= Instrumsntation, snd Futurs Ensray, He supsrvisss a numbar of PhDz on ths topic of

hydragen and is invalved in & number of Eurapean and national projects focused on
renewable energy.

Andrew MacKenzie Andrew iz a Chartared Elsctrical Enginear with a dsgras in Electrical & Elactronics
Engineering and a PGCE (FE). He lactures at the University of the Highlands & lslands
in Energy Enginesring end Quality systems and iz Hon Secretary for Institution of
Engineering and Tachnology, Scatland North Local Netwark.

Before that he werked in the Oil Industry a3 = Field Seismologist, Compiiter Engineer and
Graduate Trainer in many regions around tha world. He. latterly. waz Head of Strategy in
the Local Authority in the Western lsles, was part of the Senior Management Team and
Chairman of the Strategic Risk Management Group.

He i on the Board of the award-winning Peint and Sandwick Trist that manages a oM
Community Wind Farm outsids Stornoway.

Brian Mcsharry  Brien was appointed CEQ of Energy Action in January 2017. Before that he warked with
the Department of Energy in Dubl & number of roles including alecmcmy all-island
energy markst, finance and = has a Bachslors d olitical
Scisncs and a Masters in Palicy Studias from Trinity Collage Dublin. Hiz thesic sxaminad
energy efficiency in tha Irish domestic sactor. Brian served as a voluntary member of the
Board of Dirsctors of Enargy Action from 1995.2007.
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Biographies of Presenters

Giuseppe Petricca  Giusappe Petricea. 32 yaars old. from ltaly. has come to Lews Castla College. University
of the Highlands and tha lslands to completa hia study cycle. culminating in an Honours
Bachslor’s degres last yaar, and praparing a Master in Ressarch for the next. Tha
projects in which he iz invalvad ranga in the categories of Renewable Energies and
Enargy Distribution, with focuz on the appli of in little and/or ramote

communities. Ameng them, the two biggest ere & Mods| of the entire Western Islss.

CP——

UK far being a teacher in adukt education with a specislism (PGCE) on energy sfficiency
in s commuinity context. He holds a masters in public sdministration from the Univsrsity
of London.

Catherine Anne
Smitl

Catherine joined TIG in 1995 as a part-time Admin Officer and was promoted to full ime
Offics Manager in 2000, Har duties within TIG includs HR management, sssiztant to the
CEO and Managsment Committes, and Heslth & Safety Administrator, implemsnting
policiez and proceduras to snatira health and safsty compliance within the organisation.
Catherins is responsible for aperations of H-CHP within TIG.

Catherina i alzo a Board Member of Paint & Sandwick Devalopment Trust who provida
funding and assistance to groups within the local community from the proceeds of their
community windfarm. TIG alse works clossly with the Development Trust delivering their
LED community project.

Charles Roarty

Charles is an Enargy Consultant with Enargy Action and wes CEQ and Company Secratary
Up to December 2016 managing Energy Action since 1990, and wolld have been the
| y blish 24 Community
Projects na‘hcn-“y!c deliver a similar anergy efficiency servica in their local ares. Previous
o this, he would havs 20 years experience working in ths stsel, mtor, chemical and
inlreland and Scotland He Caled
University, and alzo & graduate of Maynoath University in Community and Suclnl studies.

Energy Grid and an extensive simulation process for the adaptation of H-CHP in small
communities.

Markku Kananen

Markku iz s projsct manager in the University of Oulu, Finland. He haz over twenty years'
asap designer within both tha privats and public
sectar, Projects includs i projects s. f space erafts and
stiff-in-light industrisl products, Hiz current project aim is to promote the Uptake of CHP
systems Using salid renewable biomass and gasification methads in a small scale.

Markku Korhonen

¢

Markku Korhonen waa born in Finland in 1956. Ha recsived the B.Se. Eng. and M.Sc.
Tach., dagraes from Rasha Institite of Computar Enginasring and Univarsty of Oulu,
n 1981 and 1994, raspectivaly.

He joined Datamic Ltd. later Ahlstrom Automation Ltd. Raahe. Finland. in 1981, Between
1994 and 2001. he worked for Rautaruukki Ltd. and Nokia Corp, Sinca 2001 ha has baen
with tha Qulu University of Applied Sciancas. Oulu, where ha is currently a Senior Lecturar
having respanzibility of R&D projects in Energy and Automation department, His main
arass of research intarsst are renewabls snergy systems.

b

Since 1991, Energy Action has been a partner in 27 Eurapean projscts, 4 INTERREG
projects and ha has besn involvad in all and besn ths lagal representative for most of
them. Energy Action sre currently involved in 4 Europsan projects as partner or on the
advisory Board.

Rinar Unnpérsson  RinarUnnérason is s profassor of anginearing st tha Univarsity of lcaland and the Dean
of tha Faculty ing and C

His. resoarch is in the field of design, development and improvement of integrated
systems. Runaris currently working an development of a methodology and hardware for
gasification of organic wasts and the production of heat and slactricity. The solution i
integrated heat and electricity generation and fuel organic waste.

He has been responsible for Energy Action publishing a number of reparts including
Homes for the 21st Century - The Costs & Bensfits of Comfortable Housing for Ireland.
also Energy Conservation & Job Creation in the Demestic Sector. and Mapping Fusl
Poverty in the Republic.
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Sanna Salomaa  Sanna has been working as a project manager for the Univarsity of Qulu since April 2018.
She managss zoms the administrative and financial tasks for the Futurs Manufacturing
Technologies ressarch group. s= wsll ss the communicstionsl and arganizing
iss. Sanna also organizes the FMT research group's public se
recaived her M.A. degrse in Cuktural Anthropalogy from the University of Qulu in January
2018.

Stewart Wilson  Stewart Wilson iz CEQ of Tighean Innss Gall (TIG). a not for profit organisstion run

primarily for the benefit of the Otter Habrides’ community st large.

Stewart's background iz spscialist Architactural Building Science consultancy ssssssing
building parformancs particularly in the domestic and commercial ssctors across the
UK. Europs. Canads snd the USA. He ix & certified member of the Assacistion for
Project Safety with aver 25 years' experience in canctruction. energy efficiency, housing
development. building performance. health & safaty and fuel poverty izsuss.

EUROPEAN UNION

Northern Periphery and
Arctic Programme

Investing in your future

European Regional Development Fund
Torbjorm llar Torbjom is an associate professor st Luled University of Tachnology, Sweden. He has
- mors than 25 years of i in the I and of industrial
driven research praject st the division in the fisld of lsser processing end medsling of
manufacturing systems. This includes both technical research project and education
project and has in many cases bean multi-disciplinary. multi country and/or mult culturs
projects. The research during the last year has shifted mors towards energy application
( including development of steem expander for wasts steam application and the ongeing

H-CHP project. The ressarch also includes p and factur

system development for construction mduslry

Project manager:
Markku Kananen
markku.kananen@oulu.fi

University of Oulu - Kerttu Saalasti Institute, Finland

Future Manufacturing Technologies - FMT
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Full Attendance List at H-CHP Workshops

NAME ORGANISATION STATUS

Esa Silomaa OAMK University - partner

Mika Puirava FMT University - partner

Jani Kumpula FMT University - partner

Sanna Salomaa FMT University - partner

Heikki Ollila OAMK University - partner
Markku Korhonen OAMK University - partner
Markku Kananen FMT University - partner

Jarno Haapakoski Volter Private Sector - energy
Pekka Paakkoénen City of Oulu Government — municipality
Sanna Hiltunen OAMK University - partner

Ari Mickos Sievin Private Sector - business
Paaso Keindnen Business Oulu Private Sector - business
Torborn llar Lulea TU University - partner
Andreas Johansson Energikontor Norr Government — energy agency
Silva Herrmann Jokkmokk Government - municipality
Peter Paolo Kirunen Government - municipality
Alma Gallagher Clar ICH Mayo Private Sector — energy

Terence Gallagher
Nick Timmons

Ben Graham

Aodh Mac Sibhne
Aisling Nic Aoidh
Heather Young
Cathal O Gallchoir
Harry Burke
Maura Walsh

Darren Cannon
Colm Rigney

Ivan Sproule

John Carty

Charles Roarty
Micheal O Daibhir
Finola Fleming
Runar Unnphorsson
Pall Reynisson
Birgir Kristjdnsson

Unsure name
Christiaan Ricther
Gudsleg Sigjonssen
Saethor Asgeiss
Brendan Harty
Sturart Bagshaw
Murdo Murray
Donald Thomson
lain Morrison
Christian Wagner
Stewart Wilson
Brian Whitington

Catherine Anne Smith

Matthew Hebditch

Premier Insulation Solutions

Letterkenny Institute of Technology

Letterkenny Institute of Technology

Udaras

Udaras

Derry Strabane City Council
Eircom

Energy Action Ireland

IRD Duhallow

Ermen Systems
Ermen Systems
Community group
Enerpower

Energy Action Ireland
Udaras

Clar ICH

University of Iceland
Private business
Islenska Gamafelagid

Seltjarnarnes Municipality
CPR, U of Iceland
Reykjanesbaer Municipality
Icewind

SB Architects

SB Architects

Local Energy Scotland
CnES

Quantity Surveyor

Private citizen

TIG

TIG

TIG

TIG

Private Sector — energy
University — interested
department

University — interested
department

Public Sector — community group
Public Sector — community group
Government — municipality
Private Sector — energy

Public Sector - partner

Public Sector — community
development and energy

Private Sector — Energy Company
Private Sector — Energy Company

Public Sector — community group
Private Sector - energy

Public Sector - partner

Public Sector — community group
Private Sector - energy
University - Partner

Private sector - business
Private Sector - environmental
management services
Government — municipality
University - partner
Government — municipality
Private Sector - energy

Private Sector - architect
Private Sector - architect
Government — Scotland
Government — municipality
Private Sector — building trades
Private citizen

Public Sector - partner

Public Sector - partner

Public Sector - partner

Public Sector — surveyors
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David Macphail
Andrew Mackenzie
Alex Durie
Giuseppe Petricca
Angus Murray

TIG
UHI
Fraser Architecture
UHI
UHI

Public Sector — surveyors
University - partner
Private Sector - architect
University - partner
University — interested
department
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Attendees signature lists

H-CHP Workshops for professionals — Lapland Hotels Oulu, Finland 9 September

‘ Name. Organisation Email address Signature. ‘
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H-CHP Workshops for professionals — Lapland Hotels Oulu, Finland 9 September

Name Organisation Email address. ‘Signature ‘
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H-CHP Workshops for professionals — Elite Stadshotellet Luled Sweden 11

September
Name Organisation Email address Signature
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H-CHP Workshops for Professionals - udarés na Gelatachta Business Park, Derrybeg Gweedore — 17/09/19

NAME | | E-MAIL ADDRESS SIGNATURE -/, |
Alma Gallagher info@clarichmayo.com | .
Markku Kananen markku kananen @oulu.fi % L L =
Terence Gallagher premierinsulationsolutions@gmail.com
Heikki Ollila heikki.ollila@oamkfi
Nick Timmons nick timmons@lyit.ie ] 7/ o Bl
j:n - ffham o nick timmons@lyit.ie Jz_,ﬁ o ML“-W
Aodh Mac Suibhne amacsuibhne@udaras.ie Go jrk Mae §
Aisling Nic Aoidh anicaidh@udaras.ie gﬁ fml
Heather Young heather.young@derrystrabane.com Hs e g) ot
Cathal 0 Gallchoir cfgd@eircom net K Ho “ Gl s,
oOrla Nic Suibhne orlanicsuibhne@gmail.com )
Harry Burke itadmin@energyaction.ie L_j B /L_A
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H-CHP Workshops for Professionals - Udaras na Gelatachta Business Park, Derrybeg Gweedore - 17/09/19

E-MAIL ADDRESS

SIGNATURE

NAME |
Donal | Quinn

donal@leitrimwarmerhomes.ie

Ciarén | McGrath ciaran.megrath @derrystrabane.com .
IMara | waish maura.walsh@irdduhallow.com ng{/{/f'? OEM,_‘/<
LBl 4 Corman martincurran@ermensystems.ie |\§ _( .

Liae2 P i X198 martincurran@ermensysters e Gt E.Q/Z .
jvan sproule ivansproule30@gmail.com 4

John Carty john.carty@enerpower.ie

Charles Roarty charles.roartysen@gmail.cpm AL, %’4&@0{;———— ‘
Brian Whitington brian@tighean.co.uk i AN § ]

Catherine Amne. | Smith brian@tighean.co.uk ( Aol

Stewart | Wilson brian@tighean.co.uk ‘/‘)BL 5
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H-CHP WOI’kShOpS for Professionals - Udaras na Gelatachta Business Park, Derrybeg Gweedore — 17/09/19

NAME

E-MAIL ADDRESS

SIGNATURE

Fivolu Flew'ng | Clar L.CH

info@clas i chacgo, cox

Frola 7&‘”’“7

sy ot oy

FMT

TIGHEAN  Mgiovan..| arencoew
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H-CHP Workshops for Professionals - University of Iceland - 19/09/19

[ NAME

E-MAIL ADDRESS ‘ SIGNATURE

Runar Unnthorsson runson@hi.is ‘ (( )

al - l;nisso: ] pjreynisson@gmail.com —Jgf u SeAs QL*J Aadfo
Birgir | Kristjdnsson birgir@igf.is i =
Heikki ollila heikki.ollila@oamk.fi (=)

Vignir Fridbjornsson vignir@vogar.is
Brian Whitington brian@tighean.co.uk K‘\N\M/
Catherine Smith brian@tighean.co.uk C/AL%/‘\A.}:XP
Stewart Wilson brian@tighean.co.uk S\/—g
Christaan  |Richer cpr@-hiis ﬁ&;@—
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H-CHP Workshops for Professionals - University of Iceland - 19/09/19

NAME |

Saerver ks

E-MAIL ADDRESS

SIGNATURE

Soceanor @ (eewind (y
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H-CHP Workshops for Professionals - Tighean Innse Gall, Stornoway — 26 September 2019

NAME E-MAIL ADDRESS SIGNATURE ]
Brendan Harty sba@sbaarchitectsonline.co.uk %——& <

Stuart Bagshaw sha@sbaarchitectsonline.co.uk Tk .

Murde Murray murdo.murrav@localenergy.scot MA?S“LL,_,_,_

Steve Murray st I irrayconstruction.co.uk

7Duncan Chalmers architect@ar ciates|td.com

Donald Thomson dthomson @cne-siar.gov.uk Q M

lain Morrison lain.imgs@gmail.com "‘aw\ M f\'JDD;\_ej}i)
;an MacPhail dan.macphail. iar.gov.uk
T\Aalmlm Crate maleymic@gmail.com

Christian ‘ Wagner cf-gw-uk@ohras.eclipse.co.uk

Margaret ‘ Probin | maigeel8@gmail.com

Kathleen ‘ Macdonald kathleen donald otland.org.uk

B

n WertwmPrgharyaod -

OAMK n

L FMT fimerssy =

H-CHP Workshops for Professionals - Tighean Innse Gall, Stornoway - 26 September 2019

NAME E-MAIL ADDRESS SIGNATURE
| tain Watson iwatson@cne-siar.gov.uk
Stewart | Wilsan stewart@tighean.co.uk
Brian |Whitington | brian@tighean.co.uk IwW
Catherine Anne | Smith catherine@tighean.co.uk CADBAASba
Matthew Hebditch matthew@tighean.co.uk Pad &%
;vid Macphail david @tighean.co.uk (;f,’q ki
Andrew Andrew. uhi.ac.uk =
;ex o ”Durie R | al;x@fras;archlte;re.co.u? - - 7 ﬁf = L o
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