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Combined Heat and Power

Fingleton White is lreland’s Leading Designer
and Developer of Industrial CHP

Fingleton White was set up in 1981 to service the GOT@ DO\/\/@T S U p p ‘\/| N g
energy sector in lrelond. Since then it hos been involved ST@Q m O ﬁd E ‘eCTHCH_y JrO SJr
James Gatfe since 1997/,

in many significant projects in the development of power
generation, ol and natural gas infrastructure. It is the leading
company of Engineers and Project Managers in the energy
sector and holds o numibber of patented designs. Since ifs
inception Fingleton White has completed projects with a

capital value exceeding half a billion Euros.

Fingleton White has successfully completed a 16,000 MW In 1997, when the coal fired power station at St Jomes Gate
gas station, 450 km of gas pipelines, 30 km of fiore network Brewery was coming 1o the end of its useful life, Fingleton White
15 hydoelectic stations, 70 MW CHP facilities, waste 1o provided G fumkey Build, Own, Operate solufion 1o Guinness

energy projects, numerous industial refigeration systferns and relond. The plont is sfill in operation today and the three SOLAR

boiler house upgrades. Our R&D and feasibility studiies in the Taurus 60 gos furbines, 1ated af 4.8 MW ecch, have been meeting

use of innovative fechnologies in the energy sector includes the electicity and steam requirements of the trewery with 97%

aviation fuel pipeline, district heating, domestic CHP the availapility. Now with a total of over 320,000 fired hours, the tutoines
use of compressed natural gas as a vitual pipeline and hawve been fastidiously maintained. All three engines have tbeen
as a future fuel for vehicles. relouilt with new gas generators and upgraded with the lotest low
NOx high efficiency fechnology s part of their long ferm

maintenance cycle, ensuing that the plant performs o a higher

ISO 9001:2008

EQA

QUALITY ASSURED COMPANY

ISO 14001:2004

EOA

ENVIRONMENTALAPPROVED
SYSTEM

standard now than when it was first insfalled.

As a measure of the success of this partnership, the contract

has been extended for a further 10 years. A multi million euro

OHSAS 18001:2007

OCCUPATIONAL HEALTH & SAFETY
APPROVED SYSTEM

upgrade project is being delivered to ensure the same

performance and relicbllity is delivered to the St. Jomes Gate

site well into the 215 century.
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ConcepT TO CompleTIOn (Fingleton

Fingleton White provides the complete range of Engineering Y/ White
Services from conceptual design through to final commissioning

Services Fingleton White Provide

Fingleton White provide a full range of

Feasibility Studies

Outline Design

services o the industrial CHP sector. These can

start with fechnical and commercial feasibility Commercial close Planning

sfudies through to EPC and tumkey construction fo Planning, Regulatory &

Build, Own, Operate, Maintain or shared ownership., SO

Connections and Off take
Agreements

Detailed Engineering

Procurement

. Feasioility Studies.

“ 8 Witho Stage study, Fingleton White can assess
»

the commercial and technical viability of CHP
for your site using your energy consumption
data and a tour of your site. Stage 2 involves
the preparation of a budget cost estimate and

a ROI model.

Outline Design

Once project viability is established, Fingleton

White proceed fo an oufline design which locks
down the choice of prime mover, running regime,
potential fuel and off take contracts as well as

plant footorint and stack heights etc. This is used

as the basis for a commercial cost estimarte.

Commercial Close
For a viable CHP project, we will set out a range

of commercial options, from EPC and Turnkey

construction to shared ownership or a BOOM

confract.
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( Fingleton
Y/ White

Planning, Regulatory & Environmentall

In addition to the preparation of all the necessary i
planning, and regulatory documents, where b
necessary Fingleton White prepare a full Environmental

Impact Statement and apply for the appropriate .

emissions permits

Connections and Offfake

Agreements

The Fingleton White CHP head office support feam
are experienced in the sizing and negotiation of
gas and electrical connection agreements 1o
achieve the optimum connection size for the

connected assets. (e.g. Autoproducer status).

With our experience of the wholesale energy
markets Fingleton White help our clients negotiate
gas purchase and electiicity offtake agreements
that are best suited 1o the plant and to their

procurement strafeqy.

Detfailed Engineering

Fingleton White's experienced design team performs
all civil, mechanical, piping, electrical and automation
design with a view fo seamless infegratfion of the CHP

installation into the host site and with minimum disruption

o ongoing operations of the site.

Procurement

Fingleton White licise and negotiate

with the vendors of the main copital
equipment (orime mover and bailer) on
the client's behalf and we oversee all

factory acceptance testing.
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Continuous Innovation drives Lhgeton
Fingleton White engineering success.

Fingleton White strive to improve our designs by pioneerng new technologies to give our clients a
safer, greener, more reliable, and more efficient plant.

Greener

Our more efficient designs extract more energy from
the fuel. The use of variable speed drives on cooling
fans reduces parasitic site load. Our boiler feed water

treatment systems are carefully designed to minimise

the consumption of water tfreatment chemicals.

More Reliable

Our control system design principles are based
on “engineering for reliability”. Our engine and
boiler controls are designed to incorporate
redundant critical sensors to ensure that the

failure of any one instrument will not cause the

plant to shut down.

More Efficient

Fingleton White specify only the highest efficiency in the prime

mover and ancillaries because every 1% increase in plant

e
—

More Profitable

efficiency can lead to an additional 10+ % in profitability.

Revenue, Costs and Margins

€ Unit1 Unit2  Unit3  Unitd 5, Plant

Y i 6. .
e T I E RS Our Control systems incorporate
Gas Cnﬁ’uﬁlﬁﬂoﬁ L] 569 5 [] 1140

Impart 0 . . m . N
Brost Marales WETTEET W real time profitability monitoring

and the in-built algorithms

Electricity, Steam and Gas Rates
Cwinnwss Day Py 0,10085

Export Day Rare 008038 Change | | calculate the marginal cost of
Impart Day Cost o41110 Change

e ight Roes 0.07108 Change : o n
Fhguumiciiro el — operation to optimise profits
Import Night Cost 0.08030 Changs
Elec Rates Now ' 0,1037 = 0,0904 01111 *
Steam Rate 0.03985
Gas Cost 0.03080 Change
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CHP Projects

C.H.P. Lid. Dairygold, 4.0MW Gas Turbine Mar 1993 189,195 hrs
Mallow 20 tonne/hr Boiler
CoGen Ltd. Dairygold, 4.8MW Gas Turbine Feb 1997 176,195 hrs
Unit 1 Mitchelstown 23 tonne/hr Boiler
CoGen Ltd. Dairygold, 5.0MW Gas Turbine Nov 1999 160,655 hrs
Unit 2 Mitchelstown 27 tonne/hr Boiler
Gatepower Ltd. Diageo - Guinness 4.8MW Gas Turbine Oct 1997 204,543 hrs
Unif 1 27 tonne/hr Boiler
Gatepower Ltd. Diageo - Guinness 4.8MW Gas Turbine Dec 1997 130,304 hrs
Unit 2 27 tonne/hr Boiler
Gatepower Ltd. Diageo - Guinness 4.8MW Gas Turbine Jan 1998 130,911 hrs
Unit 3 27 tonne/hr Boiler
GV Power Ltd. Kerry, 5.0MW Gas Turbine Nov 1999 168,876 hrs
Charleville 27 tonne/hr Boiler
Askeaton Power Nestlé, 5.0MW Gas Turbine Nov 2004 146,064 hrs
Askeaton 30 tonne/hr Boiler
C.M.P. Ltd. Carbery Milk Products, | 5.0MW Gas Turbine Fingleton White 163,163 hrs
Ballineen 30 tonne/hr Boiler Operating since
May 2006
Ballyragget Power] Glanbia, 4.8MW Gas Turbine Fingleton White 164,297 hrs
Unit 1 Ballyragget 27 tonne/hr Boiler Operating since
Sept 2007
Ballyragget Power| Glanbia, 4.8MW Gas Turbine Fingleton White 163,595 hrs
Unit 2 Ballyragget 27 tonne/hr Boiler Operating since
Sept 2007
Munster Joinery Munster Joinery, 3.0MW Steam Jan 2009 100,278 hrs
Ballydesmond Turbine
15 tonne/hr Boiler
Pfizer Pfizer, 5.0MW Gas Turbine Oct 2009 110,193 hrs
Grangecastle 24 tonne/hr Boiler
Bailieboro Lakeland Diaries, 5.0MW Gas Turbine Dec 2009 108,281 hrs
Unit 1 Bailieboro 28 tonne/hr Boiler
Bailieboro Lakeland Diaries, 5.0MW Gas Turbine Feb 2016 56,676 hrs
Unit 2 Bailieboro 28 tonne/hr Boiler
Total: 2,173,226 hrs




Judged Winner Lgrg@ CHP Sygf@m Kerry Group Charleville
2002 by Sustainable Energy Irelanao

The installafion consists of
5.0 MW gas turbine and a It o g .
0.5 km high pressure gas line ' Pl

and 10 kv power supply with oo | & ICERRY

all necessary profection

equipment commissioned in
1999,

Scope

Design, consiruction and
operation of 5.0MW Gas
Fired Combined Head
and Power Station.

The CHP plant is housed in
a purpose built building
on the site.

The CHP system 1
incorporates a Centrox / Rolls Royce KBS I
Gas Turbine and 27 tonnes/hr steam
poiler operating af 13 bar. GV Power Ltd
provides over 95% of the dairy plant's
stfeam and electricity requirements while
guaranteeing energy cost savings and
reliability to the host site.

Client

Kerry Group

Commissioned

1999
The system incorporates stafe of the art

control fechnology and automation
software. A site specifically designed
SCADA systermn logs and monitors an
extensive range of plant parameters with
pager based callout for early alarm
nofification. Electrical and C&l Design

Services Provided

Conceptual Design

Mechanical Design

Civil Design
q " Turbine Selection
Boller Selection
Project Management
Construction Supervision

Operating of Facility

Fingleton
White
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Guaranteed cost savings with
oN-site steam & electricity delivery.

The CHP plant is housed in

a purpose built building
adjacent to the existing boiler
house on site,

The facility consists of one

5 MW CENTRAX KB/ gas
furbine generating set along
with one 28 fonnes/hr
supplementary fired waste heat
boiler operating ot 17.2 Bar.

The system is designed to
operate on natural gas fuel.

The CHP facility supplies the
majority of the site steam and
electricity requirements while guaranteeing
energy cost savings and reliabllity to the host
site.

The system incorporates state of the art
confrol fechnology and autormation
soffware.,

A site specific SCADA systern monitors an
extensive range of plant parameters with
SMS text alerts for alarm nofification.

Lakeland Baileboro

P
(o)

Design, procurement and
installation of 5 0MW gas
furbine and 28t/hr boiler.
control equipment and
associated works.

Client

Lakeland Diaries

Commissioned

2009

Services Provided

Boiler Selection
Conceptual Design
Project Management
Mechanical Design
Construction Supervision
Electrical and C&l Design
Health & Safety Plan

Civil Design
Commissioning Facility
Turbine Selection
Operation of Facility

Boiler Selection

Fingleton
White
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Seocond CHP Pant instalied 1o mest Loke- Lakeland Baileboro
lond Dairies Pant Exoansion Demnands,

=z
(0]
N

The second CHP plant is housed
adjacent fo the existing CHP unft.

This CHP consists of one & MW
CENTRAX KB/ gas furbine generating
set along with one 28 tonnes/hr
supplementary fired waste heat boiler
operating af 17.2 Bar.

Scope

Design, build and
The CHP is designed fo operate 2N CHP.
operate on natural gas fuel U ]
and in parallel with the
existing CHP unft,

The overall CHP facility supplies the majority of
the site sfeam and electricity requirements
while guaranfeeing energy cosf savings and
relicbility fo the host site.

Client

Lakeland Diaries

Commissioned

The system incorporates state of the art
confrol technology and automation
soffware,

2016

Services Provided

A site specific SCADA system monitors an
extensive range of plant parameters with Conceptual Design

SMS text alerts for alarm nofification. Project Management
Mechanical Design
Construction Supervision
Electrical and C&l Design
Health & Safety Plan

Civil Design
Commissioning Facility
Turbine Selection
Operation of Facility

Boiler Selection

Fingleton
White
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CHP Installaftion provides 100%
of Electricity for Brewery af St
James's Gate

In November 1997/, Gatepower
Ltd. commenced commercial
operation of a 14.4 MW gas
fired CHP station located aof the
Guinness Brewery, St James’
Gate, Dublin.

The CHP plant is situated
outdoors within the brewery
site, and incorporates three
SOLAR Taurus 60 gas turbines,
rated af 4.8 MW each, along with three 27
fonnes/hr steam bailers.

The system is built fo operate on either
nafural gas or diesel fuel, and also includes
a standby 27 t/hr boiler and a blackstart
generator. In 2003, the plant completed a
major 5-year overhaul works, during which
the gas furbines were replaced with the
more advanced model /301 of the Taurus 60
gas turbine.

Gatepower provides 100% of the Guinness
electricity and steam demands, and exporfs
approximartely 40% of generated electricity fo
the national grid. The system is designed fo maintain electricity and
sfeam supplies fo the site 365 days per year, and can ride through
electrical grid outages and any gas fuel supply inferruptions.

The Gatepower control and auformation systems are
designed to facilitate a "black start” operation, with
the SCADA monitoring sysfem linked to a SMS fext
nofification callout alarm system. The system
notificafion will alert an operator to various plant
alarm conditions, with a radio system backup in the event of
felecoms system failure,

Gatepower was judged winner of Boilerhouse CHP System
of the Year in 1999 and 2001, and runner-up in 2000.

Guinness, Dublin

DIAGEO

Scope

Design, construction
and operation of 14.2MW
Gas Fired Combined
Heat and Power Station,
Including:

3 X 4.8 MW gas turbines
3 X 271t/h Waste Heat
Boilers

1 No 27t/h Independent
Fired Boller

Client

Diageo

Commissioned

1997

Services Provided

Conceptual Design
Project Management
Mechanical Design
Construction Supervision
Electrical and C&l

Civil Design Com-
missioning Facility Turbine
Selection Operatfion of

Facility Boiler Selection

Fingleton
White
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FINngleton White install wood burmning
CHP Facllity for Munster Joinery

The CHP consisfs of a wood burning furnace, water fulbe boiler and
steam furbine. The process
involves burning the wood
chips and sawdust fo produce
a high temperature exnaust,
which in furn is passed through
the waste heat boiler to
produce steam.

The stfeam has two purposes;

1. Heating for fimber drying and
space heatfing.

2. Electrical Generation.

The building housing the CHP facility is
constructed from a sfructural steel portal
framework with external walls of insulated
fwin skined steel panels. It is a 2/m long x
19m high x 9m wide Boiler House fo house
the Boiler and ancillary mechanical plant.

The project was constructed
over 2 phases.

Phase |- 12,0 MW boiler,
operafing in hot water mode

and associated heating sysfem.

Phase Il - Retrofitting of the boiler to operate in
stfeam mode and installation of a 3.0 MW
steam furbine electrical generator  and
ancillary systems.

Munster Joinery
CHP Facility

llj AMUNSTER JOINERY

Bl

Scope

Design and construction of
a 3.0MW sawdust and wood
chip fueled Combined Heat
and Power facility consists of
1no 12.0MW (15t/hr) boller
and 1 no 3.0MW steam
furbine.

Munster Joinery Ltd.

Commissioned

Phase | 2005.
Phase Il 2008.

Services Provided

Feasibility Study

Conceptual Design

Boiler Selection Turbine
Selection

Mechanical Design

Civil Design

Electrical and C&l Design
Project Management

Construction Supervision

Fingleton
White
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Nestle manufacturing plant
oowered by & MW gas powered

CHP Facllity

In November 2004 Askeaton
Power Ltd. commenced
commercial operafion of the
5 MW Gass Fired CHP facility
located af the Nestle (formerly
Wyeth) Nutritionals
manufacturing plant at
Askeaton, Co. Limerick.

The CHP facility is situated
within an architecturally
designed building
complimenting existing site
puildings.

The facility consists of one

Centrax packaged 5 MW Rolls Royce KB7S
Generating Set along with one 30 fonnes/hr
supplementary fired waste heat boiler.

The system is designed fo operate on either
natural gas or diesel fuel.

The CHP facility supplys the majority of the
site stfeam and electricity requirements while
guaranteeing energy cost savings and
reliability fo the host site. As part of the
project Askeaton Power Ltd. converted the
existing site boilers from HFO

The system incorporates state of the art control
fechnology and automation software. A site specific
SCADA systern monitors an extensive range of plant parameters with

SMIS text alert for alarm notification.

fo natural gas firing. Askeaton Power Ltd. integrated
the exisfing boilerhouse with the CHP facility.

Nestle Askeaton

Nestle

Good Food, Good Life

Design, procurement and
installation of 5.0MW gas
turbine and 30t/hr boiler.
control equipment and
associated works.

Conversion of existing
boilerhouse to natural
gas and automation of
existing boilerhouse.

Client

Wyeth Nutritionals

Commissioned

2004

Services Provided

Arrangement of Finance
Boiler Selection
Conceptual Design
Project Management
Mechanical Design
Construction Supervision
Electrical and C&l Design
Health & Safety Plan

Civil Design
Commissioning Facility
Turbine Selection

Operation of Facility

Fingleton
White
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Project to Improve plant Biomass Plant

oerformance and reliabilty Chilion UK
Chilton Biomass CHP has a electrical installed copacity of 17.45 MWe . E
and is operafing as Waste Incinerator Directive plant, firing waste wood I'L :.- Dalk I a
at arate of 12 t/h to 15t/h. The heat load for the CHP is a pellet mill =
with a capacity of 8 t/h. The boiler is a Kablitz water tube boiler with @
capacity of 67.2 t/h of superheated steam at 86 Bara at 495°C . The
furbine is a Man Turbo steam turbine with 3 sfeam bleeds, which are
used for feed water heating and to supply heat fo the pellet mill.
Improve performance and
Fingleton White were ey,

contracted fo improve
poiler performance and
reliability. Following an
indepth review of the plant,
Fingleton White submitted a
proposal with a number of

recommedations that would : - : Client

achieve an overdll

Dalkia Bio E
availability of 90%. alkia blo Energy

Commissioned

The areas of focus were ‘
On-going

- Fuel control through written quliaty procedures, fuel handling

methods and enforcement of quality procedures Services Provided

- Combsution control Feasioility Study

- Soof blowers, Conceptual Design

- Dust Emmissions reduced by the installation of additional filfers Electrical and C&l Design

‘ Project M t
on the pellef mill, fISSTBIEREATE

Construction Supervision

Fingleton
White
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Achieved significant cost savings Dairygold Mallow
since the installation 4.2 MW CHP

The installation consists of a
4.2 MW gas turbine and 1 20t/
hr boiler. The project also
involved the design and con-
struction of a 0.5km, 19 bar
gas line and pressure
reduction facility as well as a
10kv power supply with all the
necessary profection
equipment,

Scope

Design, construction and
operation of 4. 2MW Gas
Fired Combined Head
and Power Station.
The CHP plant was built as an
integrated facility in the existing

boilernouse.

The CHP system incorporates a
Cenfrax / Rolls Royce KB5S Gas Turbine rated af
4.2 MWe and a steam boiler rated at 20
fonnes/hr operating at 13.5 barG. CHP Ltd
provides over 90% of the dairy plant sfeam and
power requirements, at Mallow, while guaran-
feeing energy cost savings and reliability to the
site.

Client

Dairygold

Commissioned

1993

Services Provided

Dairygold achieved significant cost savings
since the installation in 1993 and since then
has installed a further 2 5 MW CHP stations af
it's Mitchelstown milk processing plant in Mechanical Design
conjunction with Fingleton White.

Conceptual Design

Electrical and C&l Design
Civil Design

Turbine Selection

Boiler Selection

Project Management
Construction Supervision

Operating of Facility

Fingleton
White
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The system incorporates state of Dairygold Mitchelstown
the art control fechnology

The installation consists of a 4.8 F
MW gas turbine and 1 23 t/hr
poiler commissioned in
1997and a 5.2 MW gas furbine [
and 27 t/hr boiler
commissioned iN1999. The
project also involved the
design and construction of a 1
km, 19 bar gasline and
pressure reduction facility as . Scope
well as a 10 kV power supply '
with all the necessary
profection equipment,

Design, construction and
operation of TOMW Gas
Fired Combined Heat
and Power Station.

The CHP plant is housed in
I a purpose built building on
-- the sife.
P The CHP system
incorporates 2 Centfrax / Rolls Royce KB7S
Gas Turbines rafed af 5.2 MWe and

Client

Dairygold

associated steam boilers rated at 23
fonnes/hr and 27 tonnes/nr respectively
operating af 17 bar. Cogen Ltd provides Phase 1 1997

Phase 2 1999

over 85% of power requirements while
guaranteeing energy cost savings and
reliability to the host site.

Services Provided

Conceptual Design

The system incorporates stafe of the art
confrol fechnology and aufornation soft-
ware. It was also judged Winner Large CHP
System for 2000 and runner-up in 2001 by
Sustainable Energy Irelond.

Mechanical Design

Electrical and C&l Design

Chivil Design

Turbine Selection

Boiler Selection

Project Management
Construction Supervision

Operating of Facility

Fingleton
White
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CHP installation delivers energy
requirements and guaranteed
cost savings

The CHP facility is situated within
an architecturally designed
building complimenting the
existing site buildings.

The facility consists of one & MW
SOLAR Taurus 60 gas turbine
generating set olong with one
24 tonnes/hr supplementary
fired waste heat boiler operating ®
at 13 Bar.

The system is designed fo operate on natural
gas fuel.

The CHP facility supplies the majority of the site
stearn and electricity requirements while
guaranfeeing energy cost
savings and reliabllity o the
host site,

The system incorporates state
of the art control technology
and aufomation software.

A site specific SCADA systern monitors an
extensive range of plant parameters with pager based callout for

alarm nofification.

System availability is in excess of 96%.

Pfizer Grangecastle

Scope

Design, procurement and
installation of 5 0MW gas
furbine and 24t/hr boiler,
control equipment and
associated works.

The project also involves
inferfacing with the current
boiler control system in Pfizer.

Client

Pfizer

Commissioned

2009

Services Provided

Boiler Selection
Conceptual Design
Project Management
Mechanical Design
Construction Supervision
Electrical and C&l Design
Health & Safety Plan

Civil Design
Commissioning Facility
Turbine Selection

Operation of Facility

Fingleton
White
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Balance of Plant design for
Mayo Renewable Power 48 MW

Mayo Renewable Power planned to develop a 48 MW Biomass high
efficiency CHP plant on the former Ashahi site, in Killala, Co Mayo. The
plant was designed fo use 30 t/h of biomass to generate 48 MW of
electrical power with heat recovered fo a colocated low temperature
drying process. Fingleton White were appointed fo complete the

design of the balance of plant for the facility complete.

The furbine design parameters were superheated steam at 114 bar 538
*C at aflowrate of 174 1/h. The balance of plant systerns designed by
Fingleton White included; High PressureSteam, Extraction Steam HP & LP,

Condensate, Boiler Feedwater, Raw Water, Demineralised Water,

Ammonia, Fuel Handling and Storage, Cooling Water,
Auxiliary Cooling Water, Compressed Air, Service Water,

CHP Drains, Building Services and Dryers.

The design documentation for each of these balance of plant systermns
included design calculations, process flow diagrams, P&IDs, Battery Limits
drawings, General arrangement drawings, piping
specifications,equiprment specifications,equipment lists, valve and control
valve schedules and specifications,
load lists and a 3D plant model of

the complete site was developed.

FW worked closely with many
stakenholders on the project
including; the plant owner, the

Owner’s engineers,the main

contfractor, main equipment
vendors, other equipmentvendaors,
the commission for energy regulation, ofher consulting engineers and
architects on the job which had an overall budget of €180 milion and a

programme of two years.

Biomass Plant
Mayo, Ireland

Balance of Plant Design

Client

Sisk

Commissioned

Expected 2017

Services Provided

Mechanical Equipment
Specifications

Piping Design

Process Flow Diagrams

Piping & Instrumentation
Diagrams

Electrical & Control Equiprment
Specifications

Single Line Diagrams

Electrical Detail Design

Non Process M&E

Support During Commissioning

Fingleton
White
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