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1. BAT Conclusion 1 
 

Great Island is registered to ISO 14001:2015, this standard meets the requirements of the BAT 1.   Its scope and nature 
is appropriate to the Great Island installation and its range of environmental impacts.  Main certificate: GB 17/873624.01 
 
Table 1: Environmental Management Systems 
 

 
Aspect defined in BAT 
 

Compliant with 
BAT 

 
Yes / No / Will be 

In place, Not 
applicable or 

Date for 
Implementation 

if required  

In order to improve the overall environmental performance, BAT is to implement and 
adhere to an environmental management system (EMS) that incorporates all of the 
following features: 

(i) commitment of the management, including senior management; 

 
 

Yes In place 

(ii) definition, by the management, of an environmental policy that includes the continuous 
improvement of the environmental performance of the installation; 

 

Yes In place 

  

(iii) planning and establishing the necessary procedures, objectives and targets, in 
conjunction with financial planning and investment; 

 

Yes In place 

(iv) implementation of procedures paying particular attention to: 

(a) structure and responsibility 

(b) recruitment, training, awareness and competence 

(c) communication 

(d) employee involvement 

(e) documentation 

(f) effective process control 

(g) planned regular maintenance programmes 

(h) emergency preparedness and response 

(i) safeguarding compliance with environmental legislation; 
 

 

Yes In place 

(v)  checking performance and taking corrective action, paying particular attention to: 

(a)  monitoring and measurement 

(b) corrective and preventive action 

(c) maintenance of records 

(d) independent (where practicable) internal and external auditing in order to determine 
whether or not the EMS conforms to planned arrangements and has been properly 
implemented and maintained; 

 

 

Yes In place 

(vi)  review, by senior management, of the EMS and its continuing suitability, adequacy 
and effectiveness; 

 

Yes In place 

(vii) following the development of cleaner technologies; 
 

Yes In place 
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Aspect defined in BAT 
 

Compliant with 
BAT 

 
Yes / No / Will be 

In place, Not 
applicable or 

Date for 
Implementation 

if required 

(viii)  consideration for the environmental impacts from the eventual decommissioning of 
the installation at the stage of designing a new plant, and throughout its operating life 
including; 

(a) avoiding underground structures 

(b) incorporating features that facilitate dismantling 

(c) choosing surface finishes that are easily decontaminated 

(d) using an equipment configuration that minimises trapped chemicals and facilitates 
drainage or cleaning 

(e) designing flexible, self-contained equipment that enables phased closure 

(f) using biodegradable and recyclable materials where possible; 
 

 

Yes In place 

(ix) application of sectoral benchmarking on a regular basis. 

 

Yes In place 

(x)  quality assurance/quality control programmes to ensure that the characteristics of all 
fuels are fully determined and controlled (see BAT 9); 

 

Yes In place 

(xi)  a management plan in order to reduce emissions to air and/or to water during other 
than normal operating conditions, including start-up and shutdown periods (see BAT 10 
and BAT 11); 

 

Yes In place 

(xii)  a waste management plan to ensure that waste is avoided, prepared for reuse, 
recycled or otherwise recovered, including the use of techniques given in BAT 16; 

 

Yes In place 

(xiii)  a systematic method to identify and deal with potential uncontrolled and/or unplanned 
emissions to the environment, in particular: 

(a)  emissions to soil and groundwater from the handling and storage of fuels, 
additives, by-products and wastes 

(b)  emissions associated with self-heating and/or self-ignition of fuel in the storage 
and handling activities; 

  

Yes In place 

(xiv)  a dust management plan to prevent or, where that is not practicable, to reduce diffuse 
emissions from loading, unloading, storage and/or handling of fuels, residues and 
additives; 

 

Yes 
In place - No dust 
emitting materials 

in use on site 

(xv)  a noise management plan where a noise nuisance at sensitive receptors is expected 
or sustained, including; 

(a) a protocol for conducting noise monitoring at the plant boundary 

(b) a noise reduction programme 

(c)  a protocol for response to noise incidents containing appropriate actions and 
timelines 

(d)  a review of historic noise incidents, corrective actions and dissemination of noise 
incident knowledge to the affected parties; 

  

Yes 

In place – no 
noise issues 

therefore 
reduction plans 

and incidents are 
not applicable 

(xvi)  For the combustion, gasification or co-incineration of malodourous substances, an 
odour management plan including: 

(a) a protocol for conducting odour monitoring 

(b) where necessary, an odour elimination programme to identify and eliminate or 
reduce the odour emissions 

(c) a protocol to record odour incidents and the appropriate actions and timelines 

(d) a review of historic odour incidents, corrective actions and the dissemination of 
odour incident knowledge to the affected parties. 

  

Yes Not applicable 
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Figure 1: ISO 14001 Certificate 
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2. BAT Conclusion 2 
 
Table 2: Electrical Efficiency 

 
 

Aspect defined in BAT 

 

Compliant with BAT 
 

Yes / No / Will be 

In place, Not applicable or Date 

for Implementation if required 

BAT is to determine the net electrical efficiency and/or the net total 

fuel utilisation and/or the net mechanical energy efficiency of the 

gasification, IGCC and/or combustion units by carrying out a 

performance test at full load, according to EN standards, after the 

commissioning of the unit and after each modification that could 

significantly affect the net electrical efficiency and/or the net total 

fuel utilisation and/or the net mechanical energy efficiency of the 

unit. If EN standards are not available, BAT is to use ISO, national 

or other international standards that ensure the provision of data of 

an equivalent scientific quality. 

Yes In place - Performance tests are 

completed to the required EN/ISO 

standards as detailed within BAT 

2. Performance tests were 

completed during commissioning 

of the LCP and after each 

modification which could 

significantly affect performance. 

Test report to attached last 

complete in February 2017. 

Corrected Net Efficiency LHV 

57.8% 
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Figure 2: Baseload Analysis Certificates 
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3. BAT Conclusion 3 
 
Table 3:  

 
 

Aspect defined in BAT 

 

Compliant with BAT 
 

Yes / No / Will be 

In place, Not applicable or Date 

for Implementation if required 

BAT is to monitor key process parameters relevant for emissions to 

air and water including those given below 

Yes Flue gas flow is monitored by 

calculation of gas consumption on 

continuous basis 

Oxygen, temperature, pressure – 

continuous measurement is 

complete 

Water vapour – periodic 

determination is determined 

Wastewater flow, pH and 

temperature are not applicable to 

this site for flue gas treatment. 

  

 
Figure 3: BAT Table 
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4. BAT Conclusion 4 
 
Table 4:  

 
 

Aspect defined in BAT 

 

Compliant with BAT 
 

Yes / No / Will be 

In place, Not applicable or Date 

for Implementation if required 

BAT is to monitor emissions to air with at least the frequency 

given below and in accordance with EN standards. If EN 

standards are not available, BAT is to use ISO, national or 

other international standards that ensure the provision of 

data of an equivalent scientific quality 

Yes NOx – Continuous – EN 14792 

CO – Continuous – EN 15058 

SO2 – Continuous – EN14791 (on 

gas oil only) 

SO2 – Continuous – EN13284-2 

(on gas oil only) 

CH4 – not currently licensed to 

monitor this parameter – has been 

monitored for 2020 

Dust – monitored annually on gas 

– continuous analyser in place for 

gas oil if required 
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Figure 4: BAT Requirements 

 
Parameter Combustion Plant Plant Size Standards Monitoring 

Frequency 
Associated with 

BAT 

NH3 Not applicable 

NOx 
Natural-gas-fired boilers, 
engines, and turbines / Gas-
oil-fired gas turbines 

All 
Generic EN 
standards 

Continuous 

20, 24, 28, 32, 
27, 41, 42, 43, 
47, 48, 56, 64, 
65, 73 

N2O Not Applicable 

CO 
Natural-gas-fired boilers, 
engines, and turbines / Gas-
oil-fired gas turbines 

All 
Generic EN 
standards 

Continuous 
20, 24, 28, 33, 
38, 44, 49, 56, 
64, 65, 73 

SO2 Gas-oil-fired gas turbines All 
Generic EN 
standards and 
EN 14791 

Continuous 
21, 25, 29, 34, 
39, 50, 57, 66, 
67, 74 

SO3 Not Applicable 

Gaseous 
chlorides 

Not Applicable 

HF Not Applicable 

Dust Gas-oil-fired gas turbines All 

Generic EN 
standards and 
EN 13284-1 and 
EN 13284-2 

Continuous 
22, 26, 30, 35, 
39, 51, 58, 75 

Metals Not Applicable 

Mercury Not Applicable 

TVOC Not Applicable 

Formaldehyde Not Applicable 

CH4 Natural-gas-fired engines All EN ISO 25139 Once per year 45 

PCDD/F Not Applicable 
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5. BAT Conclusion 5 
 
Table 5:  

 
 

Aspect defined in BAT 

 

Compliant with BAT 
 

Yes / No / Will be 

In place, Not applicable or Date 

for Implementation if required 

BAT is to monitor emissions to water from flue-gas treatment 

with at least the frequency given below and in accordance 

with EN standards. If EN standards are not available, BAT is 

to use ISO, national or other international standards that 

ensure the provision of data of an equivalent scientific quality 

Not applicable Not applicable 

 
Figure 5: BAT Requirements 
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6. BAT Conclusion 6 
 
Table 6:  

 
 

Aspect defined in BAT 

 

Compliant with BAT 
 

Yes / No / Will be 

In place, Not applicable or Date 

for Implementation if required 

In order to improve the general environmental performance 

of combustion plants and to reduce emissions to air of CO 

and unburnt substances, BAT is to ensure optimised 

combustion and to use an appropriate combination of the 

techniques given below in Figure 6. 

Yes Fuel Blending – Natural gas 

supply 

Maintenance of the combustion 

system – Regular planned 

maintenance carried out 

Advanced Control system – In 

place 

Good design of combustion 

equipment – In place 

Fuel Choice – almost constantly 

operated on natural gas with back 

up of gas oil. 

Note 1: The site is a CCGT and utilises the combination of two or more thermodynamic cycles, e.g. a Brayton cycle (gas turbine/combustion engine) with 
a Rankine cycle (steam turbine/boiler), to convert heat loss from the flue-gas of the first cycle to useful energy by subsequent cycle(s). The combustion 
system is maintained according to original equipment manufacturers recommendations and fitted with an advanced computer based control system to 
control the combustion efficiency and support the prevention and/or reduction of emissions. 
 
Maintenance of the Combustion System: Great Island has a programme of scheduled maintenance in accordance with the OEM's (MHPS) guidance.  
Operation of combustion turbines must include a planned programme of periodic inspection, with accompanying repair and replacement of parts to ensure 
maximum availability and reliability of unit.  Operating factors which determine the maintenance requirement for a specific installation include fuel, starting 
frequency, load cycle and environment.   These factors decide the scheduling of the various inspections: combustion inspection, hot gas path inspection 
and major inspections.    Combustion inspections are the most frequent. 
 
We utilise an OEM approved CPFM control system for controlling combustion emissions and stable combustion. 
 
It makes adjustments to the air and pilot gas (or oil) ratio to optimise the combustion within the stability curve. Constant adjustments are made. 

 

Figure 6: BAT Requirements 
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7. BAT Conclusion 7 
 
Table 7:  

 
 

Aspect defined in BAT 

 

Compliant with BAT 
 

Yes / No / Will be 

In place, Not applicable or Date 

for Implementation if required 

In order to reduce emissions of ammonia to air from the use 

of selective catalytic reduction (SCR) and/or selective non-

catalytic reduction (SNCR) for the abatement of 

NOX emissions, BAT is to optimise the design and/or 

operation of SCR and/or SNCR (e.g. optimised reagent to 

NOX ratio, homogeneous reagent distribution and optimum 

size of the reagent drops) 

Not applicable Not applicable – No SCR or 

SNCR 

 
Figure 7: BAT Requirements 

BAT-associated emission levels 

The BAT-associated emission level (BAT-AEL) for emissions of NH3 to air from the use of SCR and/or SNCR is < 3–

10 mg/Nm3 as a yearly average or average over the sampling period. The lower end of the range can be achieved when 

using SCR and the upper end of the range can be achieved when using SNCR without wet abatement techniques. In 

the case of plants combusting biomass and operating at variable loads as well as in the case of engines combusting 

HFO and/or gas oil, the higher end of the BAT-AEL range is 15 mg/Nm3. 
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8. BAT Conclusion 8 
 
Table 8:  

 
 

Aspect defined in BAT 

 

Compliant with BAT 
 

Yes / No / Will be 

In place, Not applicable or Date 

for Implementation if required 

In order to prevent or reduce emissions to air during normal 

operating conditions, BAT is to ensure, by appropriate 

design, operation and maintenance, that the emission 

abatement systems are used at optimal capacity and 

availability 

Not applicable Not applicable – no abatement 

system employed 
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9. BAT Conclusion 9 
 
Table 9:  

 
 

Aspect defined in BAT 

 

Compliant with BAT 
 

Yes / No / Will be 

In place, Not applicable or Date 

for Implementation if required 

In order to improve the general environmental performance of 
combustion and/or gasification plants and to reduce emissions to 
air, BAT is to include the following elements in the quality 
assurance/quality control programmes for all the fuels used, as part 
of the environmental management system: 

i) Initial full characterisation of the fuel used including 
at least the parameters listed below and in 
accordance with EN standards. ISO, national or 
other international standards may be used provided 
they ensure the provision of data of an equivalent 
scientific quality; 

ii) Regular testing of the fuel quality to check that it is 
consistent with the initial characterisation and 
according to the plant design specifications. The 
frequency of testing and the parameters chosen 
from the table below are based on the variability of 
the fuel and an assessment of the relevance of 
pollutant releases (e.g. concentration in fuel, flue-
gas treatment employed); 

iii) Subsequent adjustment of the plant settings as and 
when needed and practicable (e.g. integration of the 
fuel characterisation and control in the advanced 
control system 

Yes In Place - The fuel gas supplied to 

the site has been assessed in 

accordance with technique (i) and 

is continuously monitored in 

accordance with technique (ii)   

Measurement of LHV, CH4, 

C2H6,C3, C4+, CO2 and Wobbe 

index is carried out continuously 

using an online gas 

chromatograph which carries out 

calculations in accordance with 

ISO6976.  The gas chromatograph 

is calibrated annually in 

accordance with ISO17025.  The 

data supplied from the gas 

monitoring system is used to 

assess the performance of the 

plant in accordance with technique 

(iii). 

 

The Gas Oil supplied to site is 

tested by the supplier and the 

results provided for Ash, N, C & S 

in the form of supplier specification 

 

Site gas oil consumption is low due 

to consistently firing on natural 

gas.  There have been no recent 

deliveries of gas oil, last delivery 

March 2015 Analysis provided by 

supplier to include Ash, N, C & S to 

specification.  

 

 
Figure 8: BAT Requirements 
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10. BAT Conclusion 10 
 
Table 10:  

 
 

Aspect defined in BAT 

 

Compliant with BAT 
 

Yes / No / Will be 

In place, Not applicable or Date 

for Implementation if required 

In order to reduce emissions to air and/or to water during other than 
normal operating conditions (OTNOC), BAT is to set up and 
implement a management plan as part of the environmental 
management system (see BAT 1), commensurate with the 
relevance of potential pollutant releases, that includes the following 
elements: 

i) appropriate design of the systems considered 
relevant in causing OTNOC that may have an impact 
on emissions to air, water and/or soil (e.g. low-load 
design concepts for reducing the minimum start-up 
and shutdown loads for stable generation in gas 
turbines); 

ii) set-up and implementation of a specific preventive 
maintenance plan for these relevant systems, 

iii) review and recording of emissions caused by 
OTNOC and associated circumstances and 
implementation of corrective actions if necessary, 

iv) periodic assessment of the overall emissions during 
OTNOC (e.g. frequency of events, duration, 
emissions quantification/estimation) and 
implementation of corrective actions if necessary. 

 

 

 

Defined OTNOC conditions that exclude compliance 
assessment; 
 
•             Start Up and Shut Down periods  
•             Malfunction and Breakdown  
•             Gas turbine tuning activities  
•             Aborted runs of short of short-duration 
•             Exceptional conditions 

 

Yes In place - Sites do not have a 
specific OTNOC management 
plan, however the EMS 
incorporates many of the key 
aspects of BAT 10 & 11. The site 
operates a risk based review with 
the EMS (Aspects and impacts) 
which includes a review of 
potential impacts of OTNOC.  A) 
Gas turbine starts are optimised 
based on plant condition (i.e. 
warmth category) along with 
advanced control systems (Auto 
tune and LVE) which enable DLN 
in the early stages of the firing 
sequence to minimise emissions 
during start-up. B) All plant 
components are included within 
the site specific preventative 
maintenance programmes, the 
frequency of maintenance is 
dependent on operation of the site.  
BAT 11: Emissions during start-up 
and shutdown operations are 
monitored and reviewed to identify 
if corrective actions are required. 
Emissions to atmosphere are 
assessed as part of the annual 
environmental performance review 
carried out by sites.   In the event 
of an accident or environmental 
incident, we would review the 
emissions, cause etc. as part of 
our incident investigation process 
and ensure any relevant corrective 
and / or preventive action is 
implemented. Start-up emissions 
are atypical during plant 
commissioning since there is a 
requirement to deviate from normal 
gas turbine load and/or exhaust 
temperature profiles in order to 
complete essential testing and/or 
control system tuning activities.  In 
such cases, commissions plans 
are arranged to minimise 
additional emissions so far as is 
reasonable practicable. 
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11. BAT Conclusion 11 
 
Table 11:  

 
 

Aspect defined in BAT 

 

Compliant with BAT 
 

Yes / No / Will be 

In place, Not applicable or Date 

for Implementation if required 

BAT is to appropriately monitor emissions to air and/or to water 
during OTNOC 

Yes In place - The site monitors CO, 

SO2, Dust and NOX as required by 

BAT 4 and IE Licence for duel fired 

turbines.  Monitoring is carried out 

continuously in accordance with 

EN14181. 

Emissions to water are 

continuously monitored as per 

licence requirements.  
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12. BAT Conclusion 12 
 
Table 12:  

 
 

Aspect defined in BAT 

 

Compliant with BAT 
 

Yes / No / Will be 

In place, Not applicable or Date 

for Implementation if required 

In order to increase the energy efficiency of combustion, gasification 
and/or IGCC units operated ≥ 1 500 h/yr, BAT is to use an 
appropriate combination of the techniques given below 

Yes 
In Place 

Combustion optimisation Yes 

Measures taken to maximise the 
efficiency of energy conversion, 
e.g. in the boiler, while minimising 
emissions (in particular of CO). 
This is achieved by a combination 
of techniques including good 
design of the combustion 
equipment, optimisation of the 
temperature (e.g. efficient mixing 
of the fuel and combustion air) and 
residence time in the combustion 
zone, and use of an advanced 
control system. 
CPFM system used to stabilise 
combustion by recording pressure 
fluctuations. It regulates Gas 
and/or Air mix to do so. Optimised 
GT combustion hardware also 
used using Dry Low NOx 
combustion technique. (a) Also 
maintenance / inspection carried 
out of combustion parts.  

Optimisation of the working medium conditions Yes 

The thermal output from the gas 
turbine is optimised to control the 
efficiency and pinch points for 
optimal performance of the HRSG. 
Output of the GT provides optimum 
temperatures to the HRSG to 
optimise the Rankin cycle. 
Operating temperatures & 
pressures vary with unit load. 

Optimisation of the steam cycle Yes 

Cooling Water flows are adjusted 
to meet the steam turbine design 
conditions by varying the number 
of cooling pumps running and 
valve positions. 
Specially designed L-0 (non 
erosion) blades on the ST allows a 
lower Condenser Pressure to be 
pulled to produce more MW output 
on the machine. The condenser 
cooling water passes are cleaned 
when fouled to improve efficiency. 
Engineers record the TTD or 
thermal temperature difference 
which is a guide to the condenser 
efficiency. 

Minimisation of energy consumption Yes 
Minimum flow and reliability help in 
minimising the internal energy 
consumption.  

Preheating of combustion air Yes 
Not applicable. There is no 
preheating of air required for the 
CCGT. 

Fuel preheating  SSE don’t use recovered heat but 
use IP feed water to heat the gas. 

Advanced control system Yes 

Gas Turbines are fitted with an 
advanced computer based control 
system to control the combustion 
efficiency and support the 
prevention and/or reduction of 
emissions. 
Redundancy and Protection 
Systems in Place. 
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Feed-water preheating using recovered heat Yes 

SSE send condensate through the 
Gland Steam Condensers which 
condenses the steam but also 
heats the condensate water before 
sending this water to the 
HRSG/Boiler. SSE also used the 
hot air from the GT Compressor to 
heat the HP feed water in the TCA 
while cooling the combustion air. 

Heat recovery by cogeneration (CHP) Not applicable Not applicable – LCP is not a CHP 

CHP readiness Not applicable Not applicable – LCP is not a CHP 

Flue-gas condenser Not applicable Not applicable – LCP is not a CHP 

Heat accumulation Not applicable Not applicable – LCP is not a CHP 

Wet stack Not applicable 
Not applicable – Not a new site and 

no wet FGD fitted 

Cooling tower discharge Not applicable Not applicable – No wet FGD fitted 

Fuel pre-drying 

Not applicable Not applicable – Natural gas used 

– no combustion of biomass or 

peat 

Minimisation of heat losses 

Not applicable Insulation installed on all hot 

components, GT/ST/Pipe-work 

and hence optimising the cycle 

Advanced materials 

Not applicable Not applicable – Not a new plant. 

Reliability Upgrades decided with 

MHPSE prior to each outage can 

be some material changes, but we 

are using a state of the art F4 

turbine from MHPS with design 

features to optimise performance 

on the Inlet, Compressor, 

Combustor, Turbine and Exhaust 

sections. 

Steam turbine upgrades 

The applicability may 
be restricted by 
demand, steam 

conditions and/or 
limited plant lifetime 

 

This is a 6 year old plant, has 
already got HP, IP and LP Steam 
Turbines. Reliability Upgrades are 
produced and suggested each 
time. Only look at works on the ST 
during a Major Inspection (next 
scheduled in 2022). 

Supercritical and ultra-supercritical steam conditions Not applicable Not applicable – not a new plant 

 
Figure 9: BAT Requirements 
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13. BAT Conclusion 13 
 
Table 13:  

 
 

Aspect defined in BAT 

 

Compliant with BAT 
 

Yes / No / Will be 

In place, Not applicable or Date 

for Implementation if required 

In order to reduce water usage and the volume of contaminated 
waste water discharged, BAT is to use one or both of the techniques 
given below 

Yes In place - Water usage is optimised 

and minimised where plant design 

allows.  The site is fitted with a 

once through cooling system 

resulting in excellent condenser 

efficiency and minimal water usage 

(losses). The water used within the 

cooling water system is not of 

suitable quality to be re-used in 

other processes on site. All water 

is returned to the estuary.   

 

Process water usage including 

boiler feed water is optimised 

through minimisation of blowdown 

from the water steam cycle.  

 

 
Figure 10: BAT Requirements 
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14. BAT Conclusion 14 
 
Table 14:  

 
 

Aspect defined in BAT 

 

Compliant with BAT 
 

Yes / No / Will be 

In place, Not applicable or Date 

for Implementation if required 

In order to prevent the contamination of uncontaminated waste 
water and to reduce emissions to water, BAT is to segregate waste 
water streams and to treat them separately, depending on the 
pollutant content 

Yes In place - Storm water and process 
water streams are segregated on 
site. Drains are colour coded to 
prevent contamination. Oil / silt 
interceptors are installed where 
appropriate. 
Water Treatment Plant effluent - All 
waste water flows from the water 
treatment plant are collected in a 
neutralisation basin.  Here the 
effluent is mixed in a basin and the 
pH adjusted through chemical 
addition.  The contents are air 
blown through the basin to ensure 
the contents are mixed and the site 
licence discharge pH limits are 
achieved.  It is then that the 
contents are pumped to the 
returned cooling water and 
discharged to the estuary. 
Internal & external drains - The 
flow from all internal building drains 
and those external areas where 
there is potential for oil 
contamination (e.g. car park, plant) 
is discharged through a site oil 
interceptor. 
Sewage effluent - Site sewage is 
treated on-site in a waste 
treatment plant. 
Site storm water is collected via the 
surface water drains, a number of 
interceptors have been installed to 
protect against potential residual 
oil. 

 
  

    
    

    
    

    
For

 in
sp

ec
tio

n p
ur

po
se

s o
nly

.

Con
se

nt 
of

 co
py

rig
ht 

ow
ne

r r
eq

uir
ed

 fo
r a

ny
 ot

he
r u

se
.

EPA Export 01-10-2020:06:08:12



 

23 | P a g e  

 

 

www.axisenv.ie 
 

AIR I NOISE I WATER I SOIL I ENVIRONMENTAL CONSULTANTS 
 

15. BAT Conclusion 15 
 
Table 15:  

 
 

Aspect defined in BAT 

 

Compliant with BAT 
 

Yes / No / Will be 

In place, Not applicable or Date 

for Implementation if required 

In order to reduce emissions to water from flue-gas treatment, BAT 
is to use an appropriate combination of the techniques given below, 
and to use secondary techniques as close as possible to the source 
in order to avoid dilution 

Not applicable Not applicable – the LCP does not 

operate a flue gas treatment 

system 

 
Figure 11: BAT Requirements 
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16. BAT Conclusion 16 
 
Table 16:  

 
 

Aspect defined in BAT 

 

Compliant with BAT 
 

Yes / No / Will be 

In place, Not applicable or Date 

for Implementation if required 

In order to reduce the quantity of waste sent for disposal from the 
combustion and/or gasification process and abatement techniques, 
BAT is to organise operations so as to maximise, in order of priority 
and taking into account life-cycle thinking: 

(a) waste prevention, e.g. maximise the proportion of 
residues which arise as by-product; 

(b) Waste prevention, e.g. maximise the proportion of 
residues which arise as by-product; 

(c) waste recycling; 
(d) other waste recovery (e.g. energy recovery), 

by implementing an appropriate combination of techniques such as 
those listed in the BAT table below 

 

Yes In Place - The BAT techniques 

detailed within BAT 16 are not 

directly applicable. However, the 

site follows the principles of the 

waste hierarchy; Reduce, Reuse, 

Recycle, Recover and finally 

deposal for all waste generated at 

the site. The process for waste 

disposal is detailed within a local 

approved procedure. 

 

 
Figure 11: BAT Requirements 
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17. BAT Conclusion 17 
 
Table 17:  

 
 

Aspect defined in BAT 

 

Compliant with 
BAT 

 
Yes / No / Will be 

In place, Not applicable or Date for Implementation if 

required 

In order to reduce noise emissions, BAT 
is to use one or a combination of the 
techniques given below: 

Yes In place – no noise issues off site from the CCGT demonstrated 

by measurement.  

 

Detailed Inspection and Maintenance regime including any plant 
or equipment whose deterioration may give rise to increase in 
noise.  
 
Operational measures – start-ups 
 
Auxiliary Steam System is to supply steam at the required 
pressure and temperature for LP Steam Turbine cooling and 
gland steam sealing during start-up.  This reduces start-up 
process by enabling the plant to establish vacuum earlier. 
 
Start-up vents:  minimise use, installation of silencers, 
avoidance of long periods of use at night. 
 
Building Doors:  doors to generation buildings are kept closed. 
Noise-control equipment 
 
All noisy equipment is housed within enclosures and buildings. 
 
Silencers are installed on steam release points. 
 
Buildings include soundproofing material on the inside. 
 
Noise sources are shielded from receptors using buildings. 
 
Location 
 
Great Island power station is situated at a location removed from 
potential receptors; all neighbouring sites and nearest village is 
approximately 750m away across the estuary 
 
Great Island has an annual programme of environmental noise 

measurements. 
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Figure 12: BAT Requirements 
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Combustion of Gaseous Fuels 
 
18. BAT Conclusion 40 
 
Table 18:  

 
 

Aspect defined in BAT 

 

Compliant with 
BAT 

 
Yes / No / Will be 

In place, Not applicable or Date for Implementation if 

required 

In order to increase the energy efficiency 
of natural gas combustion, BAT is to use 
an appropriate combination of the 
techniques given in BAT 12 and below: 

Yes  In place - The last performance data for this station shows a net 

efficiency of 57.8% against a BAT associated energy efficiency 

level quoted below for natural gas of 46 – 54% for an existing 

CCGT between 50 – 600 MWth. 

 
Figure 13: BAT Requirements 
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19. BAT Conclusion 41 
 
Table 19:  

 
 

Aspect defined in BAT 

 

Compliant with 
BAT 

 
Yes / No / Will be 

In place, Not applicable or Date for Implementation if 

required 

In order to prevent or reduce 
NOX emissions to air from the 
combustion of natural gas in boilers, BAT 
is to use one or a combination of the 
techniques given below 

Yes  N/a 

 
Figure 14: BAT Requirements 
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20. BAT Conclusion 42 
 
Table 20:  

 
 

Aspect defined in BAT 

 

Compliant with 
BAT 

 
Yes / No / Will be 

In place, Not applicable or Date for Implementation if 

required 

In order to prevent or reduce 
NOX emissions to air from the 
combustion of natural gas in gas turbines, 
BAT is to use one or a combination of the 
techniques given below 

Yes In place - The combustion system is maintained according to 

original equipment manufacturers recommendations and fitted 

with an advanced computer based control system to control the 

combustion efficiency and support the prevention and/or 

reduction of emissions. This also includes the use of high 

performance monitoring. The Gas turbines are fitted with dry low 

NOx burners that include the premixing of the air and fuel before 

entering the combustion zone. By mixing air and fuel before 

combustion, a homogeneous temperature distribution and a 

lower flame temperature are achieved, resulting in lower NOX 

emissions. The emission limit value defined in BAT for this plant 

is 50 mg/m3 for the plant operating over 70% load. The plant is 

compliant with this ELV. The BAT associated ELV for existing 

CCGT with a net total fuel utilisation of <75% for a CCCGT ≥ 

600MWth is a yearly average of between 10 – 40 mg/Nm3, or a 

daily average of between 15 - 50 mg/Nm3. The installation is 

compliant with these BAT requirements.  

 
Figure 15: BAT Requirements 

 

 
  

    
    

    
    

    
For

 in
sp

ec
tio

n p
ur

po
se

s o
nly

.

Con
se

nt 
of

 co
py

rig
ht 

ow
ne

r r
eq

uir
ed

 fo
r a

ny
 ot

he
r u

se
.

EPA Export 01-10-2020:06:08:12



 

30 | P a g e  

 

 

www.axisenv.ie 
 

AIR I NOISE I WATER I SOIL I ENVIRONMENTAL CONSULTANTS 
 

21. BAT Conclusion 43 
 
Table 21:  

 
 

Aspect defined in BAT 

 

Compliant with 
BAT 

 
Yes / No / Will be 

In place, Not applicable or Date for Implementation if 

required 

In order to prevent or reduce 
NOX emissions to air from the 
combustion of natural gas in engines, 
BAT is to use one or a combination of the 
techniques given below 

Not applicable Not applicable – no gas fired engines at the installation.  

 
Figure 16: BAT Requirements 
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22. BAT Conclusion 44 
 
Table 22:  

 
 

Aspect defined in BAT 

 

Compliant with 
BAT 

 
Yes / No / Will be 

In place, Not applicable or Date for Implementation if 

required 

In order to prevent or reduce CO 
emissions to air from the combustion of 
natural gas, BAT is to ensure optimised 
combustion and/or to use oxidation 
catalysts 

Will be The combustion system is maintained according to original 
equipment manufacturers recommendations and fitted with an 
advanced computer based control system to control the 
combustion efficiency and support the prevention and/or 
reduction of emissions. This also includes the use of high 
performance monitoring. 
The indicative yearly average CO emission levels for a 
combustion plant operated >1500 hours/year, existing CCGT of 
≥50 MWth is applied at <5 - 30 mg/Nm3; the higher end of this 
range would be 50 mg/Nm3 for plants that operate at low load.  
General yearly averages at this plant would comply with the 
requirements outlined in BAT.  
Unlike NOx, CO increases exponentially as the gas turbine 
approaches the emission compliance boundary defined by the 
combustion system.  For this reason, hourly CO emissions are 
often close to the current 100mg/m3 ELV when the plant is 
operating at its stable operating limit (SEL) and gas turbine load 
is at its minimum. A reduction in the current ELV would therefore 
necessitate raising SEL which in turn would impact on the 
commercial viability of the plant remaining operational at night.  
A potential consequence would be increased "two-shifting" and 
hence an increase in the total annual emissions of both CO and 
NOx attributable to the greater number of plant starts.  From a 
holistic perspective, it is believed therefore that reducing the 
existing ELV for CO to 30mg/m3 could actually have a negative 
environmental impact. 
The applicable top-of-range indicative CO Annual BAT-AEL is 
30 mg/m3.  The proposed ELV increases the indicative BAT-
AEL to 100 mg/m3 to allow for the combustion characteristics of 
this gas turbine and potential combustor degradation relating to 
combustor air in-leakage. 
 

 
Figure 17: BAT Requirements 
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23. BAT Conclusion 45 
 
Table 23:  

 
 

Aspect defined in BAT 

 

Compliant with 
BAT 

 
Yes / No / Will be 

In place, Not applicable or Date for Implementation if 

required 

In order to reduce non-methane volatile 
organic compounds (NMVOC) and 
methane (CH4) emissions to air from the 
combustion of natural gas in spark-
ignited lean-burn gas engines, BAT is to 
ensure optimised combustion and/or to 
use oxidation catalysts 

Not applicable Not applicable - no natural gas spark-ignited lean-burn gas 
engines. 
 

 
Figure 18: BAT Requirements 
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Combustion of Liquid Fuels 
 

BAT conclusions BAT 18 to 27 are pertinent to coal and lignite – neither are applicable to this plant. 
 
24. BAT Conclusion 28 
 
Table 24:  

 
 

Aspect defined in BAT 

 

Compliant with 
BAT 

 
Yes / No / Will be 

In place, Not applicable or Date for Implementation if 

required 

In order to prevent or reduce 
NOX emissions to air while limiting CO 
emissions to air from the combustion of 
HFO and/or gas oil in boilers, BAT is to 
use one or a combination of the 
techniques given below 

Not applicable Not applicable - Combustion of liquid fuels (HFO and/or gas-oil-

fired boilers) not applicable to site 

 
Figure 19: BAT Requirements 
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25. BAT Conclusion 29 
 
Table 25:  

 
 

Aspect defined in BAT 

 

Compliant with 
BAT 

 
Yes / No / Will be 

In place, Not applicable or Date for Implementation if 

required 

In order to prevent or reduce SOX, HCl 
and HF emissions to air from the 
combustion of HFO and/or gas oil in 
boilers, BAT is to use one or a 
combination of the techniques given 
below 

Not applicable Not applicable - Combustion of liquid fuels (HFO and/or gas-oil-

fired boilers) not applicable to site 

 
Figure 20: BAT Requirements 
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26. BAT Conclusion 30 
 
Table 26:  

 
 

Aspect defined in BAT 

 

Compliant with 
BAT 

 
Yes / No / Will be 

In place, Not applicable or Date for Implementation if 

required 

In order to reduce dust and particulate-
bound metal emissions to air from the 
combustion of HFO and/or gas oil in 
boilers, BAT is to use one or a 
combination of the techniques given 
below 

Not applicable Not applicable - Combustion of liquid fuels (HFO and/or gas-oil-

fired boilers) not applicable to site 

 
Figure 21: BAT Requirements 
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27. BAT Conclusion 31 
 
Table 27:  

 
 

Aspect defined in BAT 

 

Compliant with 
BAT 

 
Yes / No / Will be 

In place, Not applicable or Date for Implementation if 

required 

In order to increase the energy efficiency 
of HFO and/or gas oil combustion in 
reciprocating engines, BAT is to use an 
appropriate combination of the 
techniques given in BAT 12 and below 

Not applicable Not applicable - Combustion of liquid fuels (HFO and/or gas-oil-

fired engines) not applicable to site 

 

 
Figure 22: BAT Requirements 
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28. BAT Conclusion 32 
 
Table 28:  

 
 

Aspect defined in BAT 

 

Compliant with 
BAT 

 
Yes / No / Will be 

In place, Not applicable or Date for Implementation if 

required 

In order to prevent or reduce 
NOX emissions to air from the 
combustion of HFO and/or gas oil in 
reciprocating engines, BAT is to use one 
or a combination of the techniques given 
below 

Not applicable Not applicable - Combustion of liquid fuels (HFO and/or gas-oil-

fired engines) not applicable to site 

 

 
Figure 23: BAT Requirements 
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29. BAT Conclusion 33 
 
Table 29:  

 
 

Aspect defined in BAT 

 

Compliant with 
BAT 

 
Yes / No / Will be 

In place, Not applicable or Date for Implementation if 

required 

In order to prevent or reduce emissions of 
CO and volatile organic compounds to air 
from the combustion of HFO and/or gas 
oil in reciprocating engines, BAT is to use 
one or both of the techniques given below 

Not applicable Not applicable - Combustion of liquid fuels (HFO and/or gas-oil-

fired engines) not applicable to site 

 

 
Figure 24: BAT Requirements 
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30. BAT Conclusion 34 
 
Table 30:  

 
 

Aspect defined in BAT 

 

Compliant with 
BAT 

 
Yes / No / Will be 

In place, Not applicable or Date for Implementation if 

required 

In order to prevent or reduce SOX, HCl 
and HF emissions to air from the 
combustion of HFO and/or gas oil in 
reciprocating engines, BAT is to use one 
or a combination of the techniques given 
below 

Not applicable Not applicable - Combustion of liquid fuels (HFO and/or gas-oil-

fired engines) not applicable to site 

 

 
Figure 25: BAT Requirements 
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31. BAT Conclusion 35 
 
Table 31:  

 
 

Aspect defined in BAT 

 

Compliant with 
BAT 

 
Yes / No / Will be 

In place, Not applicable or Date for Implementation if 

required 

In order to prevent or reduce dust and 
particulate-bound metal emissions from 
the combustion of HFO and/or gas oil in 
reciprocating engines, BAT is to use one 
or a combination of the techniques given 
below 

Not applicable Not applicable - Combustion of liquid fuels (HFO and/or gas-oil-

fired engines) not applicable to site 

 

 
Figure 26: BAT Requirements 
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32. BAT Conclusion 36 
 
Table 32:  

 
 

Aspect defined in BAT 

 

Compliant with 
BAT 

 
Yes / No / Will be 

In place, Not applicable or Date for Implementation if 

required 

In order to increase the energy efficiency 
of gas oil combustion in gas turbines, 
BAT is to use an appropriate combination 
of the techniques given in BAT 12 and 
below 

Yes Net Efficiency 53.4% 
 
The site is a CCGT and utilises the combination of two or more 
thermodynamic cycles, e.g. a Brayton cycle (gas 
turbine/combustion engine) with a Rankine cycle (steam 
turbine/boiler), to convert heat loss from the flue-gas of the first 
cycle to useful energy by subsequent cycle(s). 
 

 
Figure 27: BAT Requirements 
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33. BAT Conclusion 37 
 
Table 33:  

 
 

Aspect defined in BAT 

 

Compliant with 
BAT 

 
Yes / No / Will be 

In place, Not applicable or Date for Implementation if 

required 

In order to prevent or reduce 
NOX emissions to air from the 
combustion of gas oil in gas turbines, 
BAT is to use one or a combination of the 
techniques given below 

Yes Water injection is the process used at site to reduce NOx 
emissions when utilising Gas Oil. Low-NOx burners installed. 
Retrofitting of a selective catalytic reduction system is 
constrained by the availability of sufficient space. There is little 
gas oil running data to verify the emissions. BREF is silent on 
limits therefore Great Island will request to maintain the licence 
limits of 90 mg/m3 
 
 

 
Figure 28: BAT Requirements 

 

 
 
Note 1: As an indication, the emission level for NOX emissions to air from the combustion of gas oil in dual fuel gas turbines for emergency use operated 
< 500 h/yr will generally be 145–250 mg/Nm3 as a daily average or average over the sampling period.  

    
    

    
    

    
For

 in
sp

ec
tio

n p
ur

po
se

s o
nly

.

Con
se

nt 
of

 co
py

rig
ht 

ow
ne

r r
eq

uir
ed

 fo
r a

ny
 ot

he
r u

se
.

EPA Export 01-10-2020:06:08:12



 

43 | P a g e  

 

 

www.axisenv.ie 
 

AIR I NOISE I WATER I SOIL I ENVIRONMENTAL CONSULTANTS 
 

34. BAT Conclusion 38 
 
Table 34:  

 
 

Aspect defined in BAT 

 

Compliant with 
BAT 

 
Yes / No / Will be 

In place, Not applicable or Date for Implementation if 

required 

In order to prevent or reduce CO 
emissions to air from the combustion of 
gas oil in gas turbines, BAT is to use one 
or a combination of the techniques given 
below 

Yes The combustion system is maintained according to original 
equipment manufacturers recommendations and fitted with an 
advanced computer based control system to control the 
combustion efficiency and support the prevention and/or 
reduction of emissions. This also includes the use of high 
performance monitoring. Retrofitting of an oxidation catalyst 
system is constrained by the availability of sufficient space. 
There is little gas oil running data to verify the emissions. Great 
Island will therefore requesting to maintain the licence limits of 
100 mg/m3 or remove it from the licence altogether.  
 

 
Figure 29: BAT Requirements 
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35. BAT Conclusion 39 
 
Table 35:  

 
 

Aspect defined in BAT 

 

Compliant with 
BAT 

 
Yes / No / Will be 

In place, Not applicable or Date for Implementation if 

required 

In order to prevent or reduce SOX and 
dust emissions to air from the combustion 
of gas oil in gas turbines, BAT is to use 
the technique given below 

Yes  IED Annex V Part 3 (2) (1) Continues monitoring of SO2 is not 
required for plants firing Natural gas and for unabated plants 
firing oil with a known sulphur content. It is recommended a limit 
of on gas oil sulphur content be used instead i.e. Gas oil not to 
exceed 0.1% w/w sulphur content. Great Island will be 
requesting to maintain the gas oil licence limits of: 
 
SOx 50 mg/m3 
Dust 20 mg/m3. 
 
Any limits for natural gas not listed in BREF should be removed 
from the licence.  
 

 
Figure 30: BAT Requirements 
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