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Over the past few years the biomass sector has
grown signi cantly. The commercial sector

has embraced this technology and has already
received billions of pounds through the Governments
Renewable Heat Incentive (RHI) scheme.

The Government has
recently renewed its
commitment to the

RHI by announcing the
reformed RHI which
will introduce some
modi cations to the
scheme but in essence
the scheme remains very similar insofar as it
provides businesses with a cash incentive payable
for every kilowatt hour of energy generated

from renewable heating technology for 20 years
index-linked and guaranteed once accepted onto
the RHI scheme.
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Many businesses across the UK have installed
biomass systems to provide space and

process heating. However, the majority of these
installations have been designed to run on virgin
wood chip or wood pellet fuel but it is possible

to obtain the RHI for biomass systems running

on waste wood. The regulations regarding the

de nition of ‘waste wood’ and the emissions
controls required when burning the various
categories of ‘waste wood’ are complex but

Wood Energy is able to assist with initial guidance,
designing and providing a technical solution to suit
individual business opportunity / requirements.




What Is
Waste Wood?

The combustion of virgin timber and clean biomass fuel
is regarded as solid fuel combustion and is regulated
accordingly under the Environmental Permitting
Regulations or the Clean Air Act 1993, depending upon
the thermal input of the appliance.

However where virgin timber is

mixed with waste timber, or any

other waste, the mixed load is classed
as waste wood.

Non virgin timber such as off cuts, shavings, chippings
and sawdust from the processing of non-virgin timbers
(whether untreated or treated) are waste wood.
Untreated non-virgin waste wood, despite not having
been treated with any chemicals, is waste wood. Treated
non-virgin timber is any timber that has been treated
(e.g. to enhance the performance of the original wood)
or made into panel board of any sort is waste wood.

Any biomass material that is ‘waste’ would be subject to
the Industrial Emissions Directive (IED) regulations

as applied to the waste incineration process.

However the IED provides for exemption of certain
biomass materials and these are not subject to the
operational requirements of the IED and, dependant on
the net rated thermal output of the installation, can be
regulated by the Local Authority.
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 Established in 2001
» Exclusive Binder UK supplier since 2004

¢ Over 650 UK Binder boiler installations
and over 1150 installations in total

« Full Turn-key or supply only ® .Q.‘ oo
» Accreditation undertaken including :‘. o O
Environmental Permitting, RHI submission, .

Planning Permission and Dispersion Analysis

* All project types undertaken from Waste
Transfer Stations, to Prisons, Hospitals, Schools
and Manufacturing Facilities

» Asset Finance Packages available

* We own and operate 18MW ‘ *
of Binder boilers ’

» Service & Maintenance Packages

» Extended warranties of up to PY

20 years available
* Fully employed Engineering
and Technical staff

COMPLIANT BOILER D/ . Binder installation locations . Other installation locations
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Wood Energy is widely acknowledged as a biomass
heating specialist and has been a pioneer of biomass
heating in the UK since the early stages of the industry.
We offer a range of wood chip, wood pellet and log boiler
systems, in sizes from 500kW to 10MW, for commercial,
industrial, public sector, agricultural and domestic buildings
of all sizes and almost all temperature ranges including
steam and thermal oil.

We have been dedicated to biomass heating for much
longer than most of the providers in the market and

we only provide biomass heating. As a result, our
in-house experts are highly experienced specialists with

a comprehensive understanding of the nancials, the
technology, the process and the Government’s Renewable
Heat Incentive requirements.
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We are an engineering-led organisation with signi cant
experience of designing, installing, commissioning and
maintaining large and complex biomass heating systems
across practically every industry. This has equipped us with
the ability to understand client requirements in detail and
therefore ensure that you have the right technology,

in the right place, and that every consideration is made

in ensuring that your system is as ef cient and as robust

as possible.

With signi cant investment in R&D and manufacturing
processes and 100,000 boilers installed worldwide,
these products are acknowledged for their high quality,
controllability, ef ciency and longevity.
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The Categories of Waste Wood

The wood recycling industry grade waste wood into four grades A, B, C and D this isgsented in a
document (PAS 111:2012). PAS 111 identi es four grades of waste wood, A, B, wd D, according to
their general suitability for certain end uses. The grades are dependerpan the composition, chemical
physical condition, levels of non-wood contamination, and other chacteristics of the waste wood.
The classi cation system is summarised below.

Grade A

“Clean” recycled wood —

Material produced from packaging
waste and secondary manufacture
including untreated process off-cuts,
scrap pallets, packing cases and
cable drums.

Grade B

Industrial feedstock grade —

May contain Grade A wood together
with other waste wood from
construction and demolition activities,
transfer stations and solid wood
furniture manufacture.
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Grade C

Includes Grade A, B and C wood
plus material coated and treated with
preservatives typically including a
high content of panel products.
Suitable only for IED Chapter IV
Compliant Boilers.

Grade D

Hazardous waste — This includes all
grades of wood including treated
material such as fencing and
track-work and requires disposal

at special hazardous facilities.
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Regulatory Conditions Associated with
Environmental Permits

Depending upon the classi cation of recycled wood
burned by a biomass boiler, there will be a requirement
to apply for an environmental permit prior to operation.
This is in addition to any planning requirements that may
be required to enable a new biomass boiler installation,
involving new buildings and structures, to proceed. The
permitting requirements can be summarised as follows,
and assume that the biomass boilers fall below the
threshold for control by the Environment Agency.

The regulations that apply to the burning of biomass in
the UK are currently de ned within the Environmental
Permitting (England and Wales) Regulations 2010 and
subsequent amendments, and the Pollution Prevention
and Control Regulations (Scotland and Northern Ireland)
which incorporate the requirements of the above
European legislation.

Depending upon the scale of operation, and whether
the fuel is a non-waste, an exempt waste or a waste,
biomass combustion will be regulated as either a
combustion activity or as a waste incineration activity,
subject to regulation by either the Local Authority

or the Environment Agency (EA) in England,

Natural Resources Wales (NRW), the Scottish
Environmental Protection Agency (SEPA) or the
Northern Ireland Environment Agency (NIEA).

IEDIWIDD\/
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The Environmental Permitting Regulations (EPR) enact
the EUs “The Waste Framework Directive” and the

“The Industrial Emissions Directive” (IED). The IED is a
recast of “The Waste Incineration Directive” (WID),

“The IPPC Directive” (IPPC) and “The Large Combustion
Plant Directive” (LCPD).

» Permit Exemption is available for small appliances
burning less than 50kg/hr (0.4MW) where less than
5 tonnes of fuel are stored on site and where the
operator is burning its own waste.

e For combustion plant burning clean, non-waste
biomass the appropriate regulatory authority is
determined solely by the net rated thermal input
of the appliance. If the net rated thermal input
is between 20 MWth and 50 MWth, then the
facility will be regulated as a Section 1.1 Part B(a)
combustion activity by the Local Authority, or SEPA in
Scotland and NIEA in Northern Ireland. This applies to
individual boilers, as well as multiple boilers with an
aggregate net rated thermal input of >20 MWth.

« For appliances with net rated thermal inputs greater
than 50 MWth, the appropriate regulatory authority
is the Environment Agency (NRW, SEPA or NIEA).

» Appliances burning virgin timber or non-waste
biomass, with net rated thermal inputs of <20 MWth,
are not regulated under the Environmental Permitting
Regulations, but are still subject to the requirements
of the Clean Air Act 1993.

The principal criterion for determining the regulatory
status of a biomass combustion facility is whether or not
the fuel is classi ed as a waste and if it is classi ed as
waste whether it is exempt waste, non-hazardous waste
or hazardous waste.



Virgin Timber and Clean Biomass

The combustion of virgin timber and clean biomass is regarded as solid fuel comtios and is regulated
accordingly under the Environmental Permitting Regulations or the CleaAir Act 1993, depending upon the
thermal input of the appliance.

The table below provides a summary of the Permitting requirements (England & Wa).

s T ¥ t . t

®, %o

< 0.4 (<50kg/hr) U4 Exemption Environment Agency
0.4 to 3.0 — exempt waste wood Section 5.1 Part B(a)(v) Local Authority

20 to 50 — virgin timber & clean Section 1.1 Part B(a) Local Authority
biomass

>50 — virgin timber & clean biomass| Section 1.1 Part A(1)(a) Environment Agency
>3 tonne per hour — non-hazardous | Section 5.1 Part A(1)(b) Environment Agency
waste

<3 tonne per hour — non-exempt Schedule 13A Local Authority
waste
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< Industrial Biomass Boiler
Industrial Biomass Boiler/IED (WID) Compliant may be required
. IED (WID) Compliant Boiler will be required

Hazardous Waste Incinerator

Please note the above is a guide to the boiler type in respect of the combustion proseand not the requirements with
regard to emissions.
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For example emissions from the IED (WID) compliant biomass boiler musoatomply with the emission limit values
speci ed in Annex VI of Chapter IV of the IED for the following pollutants:

Oxides of Nitrogen (NQ)

Sulphur Dioxide (SQ

Carbon Monoxide (CO)

Particulates

Hydrogen Chloride (HCI)

Hydrogen Fluoride (HF)

Volatile Organic Compounds (VOCSs)
Cadmium and Mercury

Other Metals

Dioxins and Furans

(¢ S e Z'%o
200

50

50

10

10

10
0.05
0.5

0.1 ng Nm3

There is also a requirement for the inclusion of continuous emissions mowiiing (CEMs) for NQ, SQ, particulates,
CO, HCl and VOCs to demonstrate compliance with the IED emission limit values, irdéibn to periodic measurement

of HF, heavy metals and dioxins and furans.

S |

The UK has a comprehensive range of legislation to
protect the environment and to control the release of
pollution from industrial and other energy-intensive
processes, including activities associated with the
burning of fuels. The legislation includes statutory

air quality standards for priority pollutants including
nitrogen dioxide (NQ), sulphur dioxide (SQ) and ne
particles (PM10 and PM2.5) which are speci ed for the
protection of human health.

<

Responsibility for local air quality management (LAQM)
resides with Local Authorities as set out in Part IV of
the Environment Act (1995), the Air Quality Strategy for
England, Scotland, Wales and Northern Ireland 2007

and relevant Policy and Technical Guidance documents.

Permitting of biomass boilers should always require
demonstration that the height of the ue is suf cient
to provide effective dispersion of emissions.

11

This is typically undertaken by a D1 ue height
calculation. There is also a requirement to demonstrate
that emissions from the biomass boiler will not result in
an exceedance of the air quality standards for nitrogen
dioxide (NQ) and ne particles (PM10 and PM2.5).
This requires input of the height of the ue and the
tallest building in the vicinity of the biomass boiler, as
well as estimates of existing background NQPM10 and
PM2.5 concentrations that are available from DEFRA.

Depending upon location of a new biomass boiler
installation, for example within an area designated as
an AQMA, there may also be a requirement for Part B
permit applications to undertake detailed atmospheric
dispersion modelling to provide a more accurate
assessment of the impact of emissions on local air
quality at nearby sensitive receptors.
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Local. Circumstanc_es to be cqnsidered in
Relation to New Biomass Boiler Installations

» Always assume that planning permission will be
required in relation to the erection of a new ue,
and for new buildings and structures that may be
required as part of the installation. Contact the local
Environmental Health Department to identify the
requirements prior to installation work commencing.

e For Part B and Schedule 13A permit applications,
pre-application discussions should be held with
the Building Control / Local Authority to agree the
regulatory classi cation of the biomass boiler and
the scope of the technical information required to
support the application process.

* Review the location of a biomass boiler installation
to determine the proximity to nearby residential and
commercial premises, as well as sensitive ecological
habitats, as this may impact on the requirements for
ue height, and the possible requirements for high
ef ciency particulate control systems (bag/ceramic
lters).

» Review the location of a biomass boiler installation to
determine the proximity to nearby tall buildings and
structures as these may adversely affect dispersion
from ues due to down-wash effects, and may
impact on the requirements for ue height, and the
possible requirements for high ef ciency particulate
control systems (bag/ceramic lters).

» Review the location of a biomass boiler installation
in relation to existing air quality as this may impact
on the requirements for ue height, and the possible
requirements for high ef ciency particulate control
systems (bag/ceramic lters).
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* Review the location of a biomass boiler installation

in relation to AQMASs that have been declared

by the Local Authority as this may impact on the
requirements for ue height, and the possible
requirements for high ef ciency particulate control
systems (bag/ceramic Iters). Detailed modelling
may also be required to support the planning and
permitting processes.

e For multiple biomass boiler installations there are

signi cant bene ts to be gained in relation to
improvements in dispersion by co-locating ues on

a common support framework. It is important that

the ue height calculations and screening air quality
assessments take account of the aggregate emissions
from all of the multiple boilers, and not

just one of them.

 |If the nancial model/economics for a particular

biomass boiler will support the inclusion of a bag/
ceramic lter, then this should be recommended to
the client. This will provide additional con dence for
the Local Authority that emissions from the biomass
boiler will be effectively controlled, and will not cause
a signi cant threat to local air quality or the health of
people living and working nearby.
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Furniture Waste

y

Example 1

» Creating 1860 tonnes of waste
wood per annum which costs
45 per tonne for disposal
= £83,700 per annum for disposal

» Current fossil fuel bill of £112,000
per annum.

 Solution Install 2MW biomass
boiler capable of using waste
wood running for 3000 hours per
annum.

 Total project cost including boiler,
new plant room building, shredder,
mesh lter, pipework to connect
buildings and internal wet system
installation circa £1m.

A StrongCompany

Price paid for fossil fuel per annum
Cost of disposal of waste wood

o T<teS U, teo”> fo” oFE T
Operating hours
Total net heat produced per annum

Total amount of wood fuel consumed (tonnes p.a.)

N

Total installation cost
Biomass boiler annual service costs
Biomass fuel cost (per annum)

“ “

Total OPEX

¥ cfee tole fotcoe _
Renewable Heat Incentive — Tier 1

(3.05p per kWh)

Renewable Heat Incentive — Tier 2

(2.14p per kWh)

Fossil fuel savings

Saving on waste disposal

Total RHI revenue and savings

~g¢
e

Total OPEX

"¢"€--%o



Waste Transfer Station — North Wales

Example 2

» The site is currently handling
5,000 tonnes of Grade A waste
wood and 40,000 tonnes of
RDF/SRF per annum.

» The wood is separated from
other waste materials, the
remaining waste is taken to Local
Authority ‘Energy from Waste’
(incinerator sites) where it is used
to generate electricity. The cost of
disposing of this waste is c. £90/t

* The Solution was to Install 2 x
999kW Binder boilers with a drying
system to provide contract drying
services with the heat generated.
Green bin waste is dried to improve
the calori ¢ value and reduce the
weight by between 5% and
up to 25% thereby reducing the
gate fee charged by the ‘Energy to
Waste’ centre.

» The boilers will be fuelled entirely
with the Grade A waste generated
on site which will generate
14,000MWh
of heat per annum.

» The cost of the fuel will be the
cost of processing the waste i.e.
handling, sorting and shredding.

 Total project cost including the
installation of Boilers within a
new plant room building, heat
exchangers, fans, a central drying
oor and 10 x drying hook bins,
pipework to connect to drying
system is circa £1.1m.

o TceS M, fee"s Feo o otE T —,

Operating hours

Total net heat produced per annum

Total amount of wood fuel consumed (tonnes p.a.)

o« fae £

Total installation cost

Biomass boiler and ancillary plant service costs
Biomass fuel cost (chipping & handling) @ £10 per tonne
Plant operating costs (labour, electricity, insurance,

Total OPEX

¥ ctoe folo 1 of coo —
Savings by drying RDF/SRF from 40%MC to 20%MC
Biomass fuel costs

Total OPEX

15
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Waste Transfer Station — West Midlands

Example 3

* The site handles 8,000 tonnes
of grade B/C waste wood and is
charged £25/t gate fee to dispose
of this.

» The site also has around
90,000 tonnes of RDF/SRF to
dispose of and is charged £90/t
gate fee to dispose of this.

* The solution was to install a
3.5MW high temperature
WID compliant Binder Boiler
together with a 200kW ORC
electrical generator.

Installing a Waste Incineration
Directive compliant (WID) biomass
boiler from Wood Energy Ltd for the
drying of the RDF/SRF is a great way
of reducing your disposal costs; as it
not only reduces the weight of the
RDF/SRF (thus saving on gate fees
and transport costs) but it also
improves the calori c value

making the product much better

for incineration and avoids the
irresponsible possibility of land I.

Drying of the RDF/SRF from 40%
to 20% saved the client £2,025,000
per year and a further £200,000
per year saving in gate fees for the
disposal of the B/C grade wood
which was used to fuel the boiler.

The electricity created via the
ORC was used to offset additional
electrical demand required for the
boiler, fans and other equipment.

A StrongCompany

o t<teS <<>€,, ©

€, ote
Operating hours

Total net heat produced per annum @ 85% ef cient

Total amount of fuel consumed (tonnes p.a.)

Total installation costs

Biomass fuel associated costs (chipping / handling etc) @£10
Annual service & maintenance costs

¥ cfoe tole totcoe

Waste wood grade B/C disposal saving
RDF/SRF gate fee savings

Renewable Heat Incentive payments
Electrical generation savings from ORC

Total OPEX
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Waste Stations — National

Example 4

The boiler is used to dispose of the
waste wood dust, heat warehousing
and power the electrical generator
which in turn is fed back to the grid
with a small amount used on site.

» The site handles multiple grades
of wood fuel and waste wood.

* A trommel screen, which consists
of a perforated cylindrical drum
is used to separate materials.
Physical size separation is achieved
as the feed material spirals down
the rotating drum, where the
undersized material smaller than
the screen apertures passes

through the screen, while the o tcteS <€, ©
oversized material exits at the other
end of the drum. The larger wood Operating hours .
pieces are sent away for power Total net heat produced per annum @ 85% ef cient ™o
station fuel use but the smaller Total amount of fuel consumed (tonnes p.a.) e
pieces (dust) is unsuitable for sale. Electrical generation §4¢--"-
 Following trommelling
12,5000 tonnes of grade B/C Total installation costs including grid connection L
waste wood dust emains,and the
client is charged £25/t gate fee to Biomass fuel associated costs (chipping/handling etc) -
dispose of this. Annual service & maintenance costs §-4mn
* The solution was to install a 5SMW ¥ ctos tele foefcos _
high temperature WID compliant Waste wood grade B/C disposal saving ™
Binder Boiler together with a IMW Electrical on-site savings @ 11p/kWhr g™
ORC electrical generator and some N 9
unit heaters for space heating to Electrical export payments (average 5p/kWhr) —§en
sheds/warehousing. R Y
» Warehousing and equipment sheds Renewable Heat Incentive payments ¢y -- e
consume ¢.IMW running for c. M- Yo
1800 hours per year. Total OPEX ~E %

§8§"Y--

£TME TM™___
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Binder Biomass Boilers —

Features & Bene ts

Established since 1981

» Have a proven history of producing boilers, and have
boilers which have been in service for 20 plus years,

therefore have provenance of producing boilers which

can last for at least the lifetime of the commercial RHI

HVA cleaning using high-velocity air
recirculation (unique to Binder)

 No signi cant increase in plant-room noise
* No disruption to boiler combustion

* No requirement for compressed air on-site (PSSR regs)

e Less equipment to maintain
e Some competitors use compressed air cleaning
— Very noisy
— Disrupts boiler combustion
— Introduces Cold air into hot boiler potential stress
fractures and condensation
— Requires clean dry air supply (compressor +
dehumidi er)
» Other competitors use mechanical cleaning
— Complicated linkages
— Wearing on the re-tubes
— Needs removal before cleaning heat exchanger

IEDIWIDD\/
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Fully-modulating air dampers

» All dampers (except grate-isolation damper) use fully
modulating action

 Higher ef ciencies (not providing excessive air volume
though the boiler, leading to additional dry-gas losses
through the ue)

* More subtle control, providing a more stable
combustion pro le

» Competitor boilers often use xed on-off action

Able to produce boilers to specic

requirements

» Fuel moisture content up to 50% (wet basis)
(standard designs 35% and 50%)

 Fuel sizes up to P125 (standard components to P63)

* Pressures up to 10bar (3 bar as standard)

» Temperatures up to 160C (90C as standard)

» Steam boiler capability

e Outputs up to 1I0MW (7MW standard)

e Thermal oil — up to 230°C



Bespoke fuel transport systems

» Able to overcome level changes, etc
 Fuel storage to suit fuel and delivery
— Silos
— Rotary agitator
— Hook-lift containers
— Walking oor

Electrically operated boiler
components

* No oil hydraulics on the boiler

» Reduced complexity

* Reduced maintenance

» Reduced risk due to high pressure oil lines

* n.b. hydraulic rams still used on large chip extraction
systems (walking oor, hook bins, fuel above P63)

Automatic Ignition

* Electric up to 35% moisture content
* Fossil-burner up to 50% moisture content

Exhaust cleaning

 High velocity air recirculation
e Cyclone de-duster
e Option to t ceramic lters

19

Lambda Control

* Adjusts air feed rates

» Automatically compensates for variances in
fuel quality

Boiler controls

* Full colour graphical touch-screen display

* Internet connectivity available as standard

» Bespoke constructed cabinet. Individual components
can be replaced

» Programmable logic controller. Logic can be checked
and modi ed on site

Safety Devices

e Three-stage burn-back protection
— Thermostat providing rst-stage correction
— Burn-back ap (or rotary valve) provides air break
on power failure
— Self-acting douse valve and tank provides nal
stage safety
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HARGASSNER

HEATING TECHNOLOGY FOR BIOMASS

Biomass Boilers 6kW — 225kW

& StrongEnergy

Precision Partnerships
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Make an appointment with one of our energy assessment team,
to visit your business and see if you are eligible to bene t from this
fantastic opportunity.

E
Energy House
Milbury Heath Road
Buckover
South Gloucestershire
GL12 8QH

T: 0845 070 7338
E: sales@woodenergy.com
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