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1 Summary

This document presents the biomass part an ifegaibility study into the identification and
implementation of renewable energy generation iwtden, Powys. It was undertaken on
behalf of Newtown Action on Climate Change withdirg from Glasau.

There have been two main areas of work, firstiyidging and following up the potential

for hydro power generation and secondly lookinthatpotential for biomass sourced heating
for the Mochdre Industrial Estate. The output @& kiydro studies are presented in separate
reports.

There is considerable heat demand at three lang®emMochdre Estate at the premises of
Emerson, Texplan and Pamargan. The heating isntlyrigrovided by mains gas. The ability
of biomass sourced heat to compete with mainsggaeatly dependant upon the proposed
Renewable Heat Incentive (RHI) which will provideemium price for renewably sourced
heat. The RH is proposed to be introduced in AA9ll1 and initial proposals have recently
been published for consultation.

The study has found that f the RCI progresses@soged there is potential for biomass
sourced heat to supply the factories identifiechwibmass systems of up to 500 kW
capacity.

The environmental benefits of the hydro schemeddvoe a reduction in C£and other
emissions from the use of gas for heating. Thiginstudy has identified that a system
supplying one customer (Emerson for example) ceale around 700,000 kWh of gas usage
a year and for a system to supply two or threeotnsts the saving could be around
1,300,000 kWh / annum.

The next stage is to undertake a more detailedbiépsstudy to look at the options in more
detail and firm up possible implementations, togethith progressing potential customers
needs. As noted above much is dependant on thi afettze RHI.

2 Introduction

The Mochdre Industrial Estate is located on thetevrasside of Newtown. There are about 50
small / medium sized industrial and commercialsiaitd three larger units which are located
fairly close together at the southern side of ttee $here is a mains gas supply to the estate
and most of the units use this for space and psdoeating.

The aim of this study was to identify heat demandhe estate and undertake initial
investigations as to the viability of providinglaast some of this heat from biomass.

The study was undertaken on behalf of Newtown Actio Climate Change, contact Jeremy
Thorp who provided assistance in making contaatiscatiecting information for the study.
The study was funded by Glasu.

3 Heat requirements

Contact was made with a majority of the companassetd on the industrial estate to collect
information on their energy usage and in particulbat heat demand could be provided by a
biomass based heating system.
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Almost all the smaller units used gas for spaceihgglus process heat usage in a few of the
units. The size of the heating systems was typi@afew tens of kW with gas bills in the
region of a few hundred pounds a year.

The three larger units (Emerson, Pamargan and @&expkd considerably larger gas
consumption and these companies were focussedamiléat more detailed information. It

is thought that the best approach was to seehle/isystem(s) could be put in place for these
larger consumers and if this s possible then & labk at supplying heat to some of the
smaller units on the estate.

3.1 Emerson

Visited their site and met with Colin Woosnam. Egsugr are very keen on reducing carbon
emissions and have undertaken some work to actieavith more action possible in the
future. Mains gas is used to heat the factory dfices and a very small amount of water
heating. Copies of monthly gas consumption figuvese provided. The existing heating
system is a wet (radiator) based system powerdlrbg gas boilers. Working hours at the
site were usually 8 am to 6 pm weekdays with occediweekends and late shifts.

Annual gas consumption was around 1.3 million kWith monthly consumption varying
between 15,000 and 200,000 kWh depending on tls®sea

The Pool Road site of Emerson was also visiteds $ite is offices and research facilities
with ducted air heating powered by mains gas. Ther®also a significant cooling load in
summer with a bank of external air conditioningtsnSeveral ways of reducing carbon
emissions at the site were identified:
Biomass fired system to feed into the existing ingagystem
Extracting heat form the nearby Severn river andguthis to pre-heat air n the
existing system
Using the existing air conditioning units in revets pre-heat air in the existing
system.
Some information and contacts were provided tesafsese ideas to be taken further by
Emerson.

3.2 Pamargan

Contact was made with Rick Hughes at Pamarganupiglisd monthly gas consumption
data for the previous two and a half years. Anigaal usage was 400,000 to 450,000 kwWh
with monthly figures ranging from almost zero tq@®@@ kWh. The gas is almost all used for
space heating. The existing heating system is dirgaswet heating system. Working hours
of the heating system are usually 6 am to 11 pediays a week.

3.3 Texplan

Contact was made with Martin Jones at Texplan. tegiged monthly gas consumption
figures for one year (2008/9) with annual consumptt 3,300,000 kWh and monthly
consumption varying between 140,000 and 400,000.KMdb heat is used for space and
process heat, with a significant amount of protesd used in the form of hot (170 degC)
dry air for drying off printing. There is no datarfthe relative amounts of heat consumed by
space and process heating. The space heatingasradiator system in the office area and
radiant roof mounted heaters in the factory.
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The process heating system consists of 17 gasuings of between 200 and 250 kW each.
The requirement for air at 170 degC is not attvactor a biomass fired system. The process
heat is used in very variable amounts, some dayst8 are used and some days up to 15
depending upon production. As there is no datactunehgas consumption for process heat
an assumption has to be made to enable the spatiedheequirements to be estimated. From
the monthly data and talking with site engineersiarage figure of 180,000 kwWh / month
has been used for process heat. This leaves afloli6d,000 kWh / annum for space heating.

The space heating requirement is in two parts,tesystem for offices and some working
areas and radiant gas heaters for most of therfaateas. The former could be supplemented
or replaced by biomass fairly easily whereas reptathe latter would require a new heating
system suitable for biomass to be installed inflcéory areas. Replacing the existing radiant
heating supply with something that could be supplh#th biomass supplied heat would be
difficult. For this study it has been estimatedt thalf of the space heating requirement at
Texplan could be provided by biomass, i.e. 55008 / annum..

The existing space heating boilers work from 6 arit pm usually five days a week.

4 Possible implementations

4.1 Plant sizing

From both technical and economic points of viewianass plant is best operated relatively
continuously at between 30% and 100% of its rategdud. Biomass plants do not generally
respond well to rapidly varying loads, or long pes at low load conditions below a
minimum modulating range. It is therefore importansize plant such that it will have a
relatively high operating range. One way of achmguhis is to have a series of smaller
biomass boilers that are turned on and off as reduthis is easier with wood pellet based
systems.

The other main consideration is whether to impletnaesingle centralised system that would
supply heat to all three customers or for eachotost to have their own system. The
advantages of the centralised system are:
- Potentially better efficiency with a larger systand the independently varying loads
levelling each other out a bit.
A single plant that could be operated by a spestiabmpany that sold heat to the
customers (and Energy Supply Company, ESCO, tylam@ement) and took
responsibility for plant selection, operation, fsapply and maintenance.
Larger scale purchase and handling of fuel

The main advantages of independent system are:
The recently proposed Renewable Heat Incentive {RéNides for a considerably
higher support price for biomass systems underk@0
Removes the dependence of an ESCO on a few custoamgrone of which could
fail and therefore reduce heat demand.
Pre-packaged biomass systems are available upua@&250 kW which reduce the
on-site work requirements and can be removed ei@silg heat demand goes away.
Removes the costs of heat distribution pipeworkvben centralised system and
customers premises.
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4.2 Fuel Type and Sources

Fuel supply and storage are critical items in asssful biomass plant. Matching supply
quality to equipment needs, designing storage andling facilities that work well for the
situation. Good fuel supply quality is critical feuccessful operation of a biomass plant.
Most problems in plant operation come from the ggply not matching the equipment
requirements, e.g moisture content, chip size

Liaison between prospective suppliers and the prajesign team is essential to deliver a
cost-effective solution for fuel reception and atye.

There are two man fuel types, wood chip and wodietse

4.2.1 Wood Chip

Wood chip can be made from a variety of timber sesirusually chipped forestry logs or
off-cuts and waste from wood processors. Formedsist@andard chipper, latter may need
different machinery to process as small piecesamdrcan foul up or jump out of
conventional chipping machine.

Can be of variable size and moisture content dapgngon the source and machinery used.
Some say they can be more problematic to autontigittcandle

Some local wood chip sources:

Evans Tree Services Ltd

Upper Corris, Machynlleth, Powys SY20 9BP
Contact: Gwynfor Evans

Telephone: 01654 761534

Mobile: 07887 535898

Email: gwynnie@corrisl.fsnet.co.uk

Midlands Wood Fuel Ltd

The Barns, Harnage Grange, Cressage, Shrewsbuby6 5B
01952 510001

info@wood-fuel.co.uk

4.2.2 Wood Pellets

These are generally made from by waste / produstoold processing whch are dried and
processed into a standard consistent product.

Pellets can be delivered in containerised load2(1&®ns a go) and stored in small silos
rather like animal feed. They can be damaged byrtooh or rough handling.

Pellets can be blown along pipe so relatively easyautomated handling. There can be a
more modular boiler configuration, with for examgleff 60 kW boilers in a container, with
the heat demand determining how many boilers agd asany one time. This arrangement
also provides some redundancy in case of breakdowns

Wood pellets have a higher cost than chip per t@mueper kWh of heat, but this can be
offset by reduced equipment costs and easier aralling.

Wood Pellet sources
Clifford Jones, in Ruthin .
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Contact Paul Clarkpaul.clarke@cjtimber.con©1824 702157 / 07809 370772
Product marketed under Blazers name

Can deliver 14 ton loads of pellets at a time.

Pellets blown into on site silo — no need for costoto be present

Balcas, a very large wood processing company hivgspin Northern Ireland and Scotland
producing pellets, product called Brites. Haveribsitors around the country
www.brites.eu

4.2.3 Local Fuel sources

G & T Evans, Mochdre, Newtown. Contact Tommy Evans

Wood processors producing timber products for fagw@nd gardens. Currently have about
10-15 tonnes of wood waste a week at 30% moistuneeat which may be a useful source
for a biomass system at Mochdre.

They expect quantity to rise to up to 30 tons alybat moisture content to also rise, by next
year.

The wood may need particular chipping equipmetiatiodle the type of wood waste.

4.2.4 \Waste Pallets

There is a significant quantity of waste woodergtsalavailable from companies on
Mochdre, in particular Emerson receive many sukrabses on pallets suitable for
containers that they cannot use to ship goodsmasdhey are not standard sizes.

This waste pallet wood could be a source of fuebhfbiomass system. However there are
potential problems, firstly the nails need remowintpis can be done by crushing the pallets
in specialist machinery, secondly pallet wood cant&in preservatives or coatings which
would cause unacceptable emissions if used inradss boiler.

Whether waste pallets could be used for this biensgistem will depend on boiler type
selection and costing for suitable grinding / clmgpequipment as well as potential
emissions problems.

4.3 Fuel supply and storage

The Carbon Trust document CTGO014 provides a gosedrigion of the issues of fuel supply
and storage — see section 5 for details.

4.3.1 Fuel quality

As mentioned above it is vital to maintain a goodldy of fuel supply to a biomass system
for it to operate successfully.

With pellet based systems the fuel has been predessd is usually of a reasonably
consistent quality in terms of size, moisture cohtend composition. When detailing a
system the detailed specification of the pelletinmasincluded and the pellet supplier
involved in the boiler selection. There are comparthat supply pellet based boiler systems
and supply the fuel.

With wood chip based systems maintaining fuel quaéiquires more attention. There is a
large resource of timber in mid Wales and seveyalganies are setting up wood chip supply
operations to exploit this resource. There arertvain factors to consider, moisture content
and chip size. Both of these factors must be mdtahéhe requirements and capability of the
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boiler to handle and burn the fuel efficiently amidhout blockages to the fuel handling
system. Forestry timber needs to be stacked toulrpefore it is chipped and ensuring that
the fuel supplier has achieved a suitable moistargent for the chips is important. Timber
can be stacked outside for a year, then movedimoinstorage for further drying prior to
chipping. Some advisers suggest 3 months dry sterdgge Carbon Trust guide suggests
storing logs under cover.

It is possible for the timber logs to be stored ehgbped on site as an alternative to obtaining
a supply of wood chip. A large area will be reqdijrthe photo in appendix B shows a pile of
100 tons of timber. A chipping machine would beugiat in periodically to process the
timber into chips.

4.3.2 On site fuel storage

It is usual for a system to store about 2 weekgplyupVith a wood chip system this
represents around 28 tons of storage capacity &hdpellets around 20 tons for a 500 kW
boiler running full on 12 hours a day. This willlproccur during the coldest periods of the
year but should be a design consideration whengsiziel storage.

Wood chips would normally be stored in a large levpp a shed which a lorry can tip into.
A hopper system can feed automatically into théelboa shed will require some mechanised
handling to feed the boiler.

Wood pellets are usually stored in a silo simitaatgrain feed silo. They can be blown into
the silo from the delivery lorry, which can typilsasupply 14 tons per delivery.

4.4 Plant location
A map of the area of interest is included in Appefd

4.4.1 Single central System

If a centralised system is considered preferatdestis an area of land between the Emerson
and Texplan sites that would be suitable for logat biomass system. The and is owned by
the Texplan group and initial consultation hasdatid that there are no plans for the group
to use the area in the future.

Insulated pipework would be run from the biomasspto the boiler houses of each of the
customers premises. Each pipe run would be aroGd@®300 metres. Basic supply and
installation costs are around £100 per metre, tbe@mic analysis has used a significantly
higher figure based on experience from other ptsjand to provide contingency.

There is good access to the estate and up to s biomass plant for construction and
supply of fuel during operation.

4.4.2 Single customer systems

In the scenario of separate systems for each cestthran the biomass systems would be
located wherever convenient on the customers pesmseferably near to the existing boiler
houses. There is certainly space at Emerson angpldrefor locating a biomass system.

4.5 Energy Supply Companies

These are organisations setup to supply heat toroess, also known as ESCO’s. They
would build the boiler system(s) and heat distidrupipelines and then sell heat to
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customers. Because of their large capital outlay treed long term (10 + years) contracts to
ensure the capita outlay will be repaid. This camlifficult with private sector companies
and the ESCO needs to be sure the customers miflinein business for the period of the
contract.

If an ESCO can have several customers then the insklved if one customer was to fail
are reduced, particularly if the boiler capacitgized towards base load supply.

The advantages for the customers are that the ES8&@ges the planning, development,
construction and operation of the plant along i fuel supply and handling, The
customers buy heat in a similar way to buying o#resrgy sources.

4.6 Chip based boiler types

4.6.1 Moving grate systems

Moving grate (also known as step-grate or incligestte) plants are the most versatile (in
terms of flexibility of fuel tolerance) but the @& combustion space required and the
additional equipment (e.g. hydraulics) involvedeofimake them more expensive than other

types.

4.6.2 Plane Grate

systems cheaper but need more consistent sizedrpi(€35%) wood supply
Can respond faster to heat demand changes.

4.6.3 Stoker Burner systems

Fuel blown in to chamber, more like a conventiaribboiler

Rapid response, low losses when on standby

Requires dry (<30%) moisture chip supply and gdag size control.
Usually for smaller systems.

5 Economics

5.1 Renewable Heat Incentive

The Renewable Heat Incentive (RCI) will provide jgogt for renewable sources of heat by
paying a tariff to producers of renewable sourcedl n a similar way to renewable
electricity suppliers are paid under the Feed infiTdn February the government announced
proposed tariffs and structure for consultatiorthwine intention of introduction in April

2011. Seéttp://www.decc.gov.uk/en/content/cms/consultatidnghi.aspxfor link to the
consultation. Consultation closes or"2pril 2010.

The proposal is for a banded tariff system withhieigrates for smaller installations. The
lower band will be up to 45 kW, the middle bandtd%00 kW and then the top band for
above 500 kW. The detail of how a plant size ssssskand on what measurement the
incentive is paid (demand or metered) are opedigmussion. Similarly the details of how a
system with combined biomass and mains gas wousdipported are not fnalsed.

The proposed rates are:

Up to 45 kW 9 p/kWh
45 to 500 kW 6.5 p/ kwWh
Above 500 kW 1.6 to 2.5 p/kWh
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Rates are guaranteed for 15 years with a linkeéaéekail price index.

The significant difference between the rates ferrtiddle and large bands means there will
be a considerable incentive to go for schemes uw@2kW and this may be significant in
the Mochdre system(s) arrangement. A single supidithe three companies may well be
larger than 500 kW which may make it more attractv implement individual schemes for
each customer.

5.2 Initial Economic Analysis

Two sets of analysis were undertaken, firstly faeatralised supply system and secondly for
an individual units supply. The former was size8@@ kW as anything above this would get
a significantly lower RHI support price and not\iable competing against mans gas.

The modelling was based on scenario where custonmrkl keep their existing gas boilers
whch would be used to provide fro peak loads wherbiomass output was not sufficient
and to provide a backup in case of biomass systetiigms.

The analysis was undertaken using typical costs/émd chip and wood pellet systems. The
costs are based on budget costs from supplieesl listsection 5. The costs of the pipework
for the centralised system is higher than may lilly expected, but experience has shown
these costs can overrun and it also provides somngency.

The heat value is taken as 3.5 p / kWh as thiguisal for the cost of heat produced by
mains gas fired boilers. This cost has been exckatiémes, some Emerson data showed a
purchase cost above 4p/kWh plus the cost of Ideste® gas boilers. The cost of gas may
well rise at a faster rate than the cost of woa Gwer the next 5-10 years.

Note that the analysis presented here is baseddicative costs and the proposed RHI price
— it is for initial guidance only and a detailec$aility and costing will be required to
ascertain economics with more certainty.

5.2.1 Centralised System

The monthly heating demand data was modelled ymtiegal hourly demand through the days
of the week, based on the reported operationalshaiuthe units. This consumption data was
combined for each unit and a model set up so fffateht sizes of plant could be put in and
the usage calculated to make a reasonable assdéssrfiaancial viability.

The analysis showed that the larger the systerbdtter the viability (up to 500 kW), The
results for the analysis are shown below for 500d9#&tems.

Wood chip Pellet

Boiler system£235,100 £177,083

Pipework£185,000 £185,000

Total £420,100 £362,083
Heat price 4p/kWh 4p/kWh
RHI price 6p/kWh 6p/kWh

Wood price 70£/odt 14CE/odt

1.56p/kwWh 3.11p/kWh
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Maintenance  2000£/yr 200CE/yr
Pump costs  2654£/yr 2654E/yr
Operation  20000E/yr 600CE/yr
Ins, rates etc  4351£/yr 3771Elyr

Efficiency 75%inc pipe losses  75%inc pipe losses
Heat income£132,714 £132,714
Ann exes £56,531 £69,477
Gross profit £76,183 £63,237
Simple payback  5.51years 5.73ears

5.2.2 Single customer system

The Emerson site was used for the analysis ofglesoustomer system. This is because the
data for this site was clearest and it seemed that hkely scheme to go ahead.

The best viability was again at a system size OfI8.

Chip Pellet
Boiler system £235,100 £177,083
Pipework £20,000 £20,000
Total £255,100 £197,083
Heat price 3.5p/kWh 3.5/kWh
RHI price 6p/kWh 6p/kWh
Wood price 70£/odt 14CE/odt
Wood cost / kWh 1.56p/kWh 3.11p/kWh
Maintenance 2000£/yr 200CE/yr
Pump costs 200£/yr 200E/yr
Operation 5000£/yr 300CE/yr
Ins, rates et£3,351.0&E/yr 2771Elyr

Efficiency 80% 80%inc pipe losses
Heat income £69,167 £69,167
Ann exes £24,708 £36,285
Gross profit  £44,459 £32,882
Simple payback 5.74years 5.99ears

6 Support

There are several possible sources of supporhédévelopment and implementation of
biomass heating schemes. Below are some contatisudlines of what various

organisations can offer.
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6.1.1 Carbon Trust

The Carbon Trust administer the Biomass Heat Acatgde project
http://www.carbontrust.co.uk/technology/technologpelerator/biomass.htm
This project can provide capital cost support, eatrround of funding up to 2011

An initial enquiry has been made with them to $elay would support a full feasibility
study. They were concentrating on areas withoutggto mains gas as these were more
likely to be viable. With the recent announcemdrhe RHI this may change as small and
medium sized schemes could be competitive with sngas.

The Carbon Trust produce some very useful documénii€013, CTG014 and CTG015
which provide a lot of information and experiencelmomass systems.

6.1.2 Wood Energy Business Scheme

The Wood Energy Business Scheme (WEBS) is parbdtry Commission with the aim of
promoting use of timber.

WEBS 2 is a £17 million pound capital grant schevhéech draws down its funding from
European ERDF funds via the Welsh European Fun@ifige (WEFO), and will run until
2013.

Three types of project are eligible for grant suppo

Wood fuel heating schemes;

Small scale electricity generation using wood [Comald Heat and Power (CHP)];
and

Wood fuel supply businesses.

WEBS 2 will build upon the achievements of WEBS €aitive 1 and 2 (2004/08). Its prime
aim is to provide capital grant support to micrcibesses, SMEs and social enterprises to
further develop the sustainable and renewable veatl market across Wales. Plan to offer
grants of up to 32% on capital costs — but theaatgrare for SME’s and maybe these
companies will be too large to qualify, but maylneEE5CO could qualify.

Contactmark.lewis@forestry.gsi.qov.uk

Newtown is not in a Convergence Area , it is ina@arpetitiveness Area so less total grant
money is available to cover a wide area with mametition, and so funding may be
spread more thinly.

6.1.3 Community Sustainable Energy Programme

CSEP is an open grants programme run by BRE awardgartner of the Big Lottery Fund
(BIG). BRE carries out research, consultancy, ingimnd testing to help create better
buildings and communities.

Limited to £50,000 maximum capital grant

Can also support project development grant for aiteascy towards detailing a project, up to
£5,000 or 75% of costs (whichever is less)

www.communitysustainable.org.uk
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6.1.4 Welsh Timber Forum

An organisation to assist wood producers.
http://www.welshtimberforum.co.uk/

6.1.5 Biomass Energy Centre

Good source of information on biomass systems dmat v look for.
www.biomassenergycentre.org.uk

6.1.6 Wood Fuel Wales

Provide indexes of suppliers of fuel and equipment.
Web site used by Biomass Energy Centre as soutioéoomation
www.woodfuelwales.org.uk

6.2 Suppliers

Wood Energy Ltd

Pinkworthy Barn

Oakford

Tiverton

Devon

EX16 9EU

Contact of Wales Robin Cotton 07989 597 543

No longer do ESCO arrangements.

Supply complete biomass systems and would use Bmédke of boiler

Dulas Ltd

Can undertake feasibility studies funded by thebGarTrust — to work up outline nto a more
detailed proposal. Normal cost around £4,000

Can provide turnkey system design and supply

May consider ESCO for a scheme of this size.

www.dulas.org.uk/biomass

Organic Energy (UK) Ltd

Severn Road

Welshpool

Powys SY21 7AZ

Tel: 01938 530070
info@organicenergy.co.uk

Contact Andy Burroughs

Suppliers of wood pellet biomass systems.

Ashwell Engineering Services Ltd
Unit 12, 35 Pinfold Road
Thurmaston

Leicester LE4 8AT

Tel: 0116 260 4050

Fax: 0116 260 4445

Email: info@ashwellengineering.com

Can do chip and pellets systems and can arrandelfturnkey supply.
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Appendix A — Site layout
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Appendix B - Photo of 100 tons of timber
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