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1.0 NON – TECHNICAL SUMMARY

 This document presents the supporting information for an application, by
Keadby Generation Ltd (‘KGL’), to vary the Environmental Permit for Keadby
Power Station (EPR/YP3133LL/V010).  The variation would add the operation
of the proposed Keadby 3 low carbon combined cycle gas turbine (CCGT)
generating station, on land in the vicinity of the existing station, near Scunthorpe
in North Lincolnshire.  The location and indicative layout of the proposed
installation are provided in figures provided in Appendix A of this document.

 This application is made in connection with the application for a Development
Consent Order (DCO) that has been submitted to the Planning Inspectorate.
The Environmental Statement (ES) for the DCO application is provided in
Appendix B.

 The proposed installation includes a CCGT with a capacity of up to 910 MWe
electrical output, with a post-combustion carbon capture and compression plant
and associated infrastructure, to capture more than 90% of the carbon dioxide
(CO2) emissions from the plant.  The CO2 will be fed into the Zero Carbon
Humber (ZCH) Partnership pipeline, which is being developed to connect
carbon emitters in the region and transport the captured CO2 for end usage and
sequestration.  It is intended that the proposed installation will be operated as a
flexible (dispatchable) plant to adapt to increases in renewable energy
generation capacity.

 The site for the proposed installation lies adjacent to the west of the existing
installation boundary of the Keadby Power Station, within land that has until
recently been used for arable production.  An assessment of the current site
conditions has been undertaken for the proposed site, to add to the existing
baseline for the Keadby Power Station Installation.  The Site Condition Report
is provided in Appendix C.

 The proposed installation may operate at the same time as the Keadby 2 station,
but not with the Keadby 1 station as this will have shared facilities with Keadby
3 that prevent concurrent operation.

 This application for an environmental permit variation has been prepared to fulfil
the first stage (permit-in-principle) of a two-stage application process agreed
with the Environment Agency (EA).  The development of Carbon Capture,
Utilisation and Storage (CCUS) from concept to full commercial scale must
proceed alongside the development of the Best Available Technique (BAT)
regulatory position, in order for there to be confidence that a project meets
indicative BAT before proceeding with Front-End Engineering Design (FEED)
and to drive the vendor procurement process through clear and consistent
definition of the expected performance parameters, whilst maintaining the best
protection for the environment as a whole.

 At this early stage of development from concept to full scale operational plants,
and in recognition of the ‘First-of-a-Kind’ novel technology associated with the
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carbon capture plants, there is a need to apply a ‘technology-neutral’ approach
within the derivation of BAT.  The proposed installation described in this
document and associated appendices is based on the initial engineering
concept which will be refined at FEED stage.  After the FEED stage is complete,
the Operator proposes to submit further evidence, including selection of
preferred vendor technology and solvent, with site-specific BAT and impact
assessment, to fulfil the second stage of the application process in order that
the variation may be determined by the EA.

 The proposed installation will generate electricity from combustion of natural
gas within a CCGT, using hot gas from the combustion process to drive the gas
turbine (GT), and steam generated from the heat of the hot gas, in the heat
recovery steam generator (HRSG), which is used to drive the steam turbine
(ST).  The exhaust gas will then pass through selective catalytic reduction (SCR,
ammonia or urea-based) to reduce oxides of nitrogen (NOx) in the gas and enter
the Carbon Capture Plant (CCP).  The first stage will involve direct contact
cooling of the gas using water and then an amine-based solvent will be used to
remove CO2 from the exhaust gas within one (or two) packed absorber
column(s), via a weak acid-base reaction.  The CO2-depleted exhaust gas will
then pass through emissions abatement equipment and be released to
atmosphere via dedicated stack(s) up to 105 metres (m) in height.

 The CO2 will be removed from the CO2-rich solvent by heat, using steam taken
from the CCGT.  The solvent will be recirculated within the plant, whilst the CO2
gas passes to a multi-stage compressor where it will be compressed to a dense-
phase fluid (liquid), and impurities (moisture, oxygen) will be removed before
the CO2 is exported off-site via pipeline.  The solvent can accumulate impurities
over time, and these will be removed via a solvent thermal reclaiming process
which may be either continuously via a slip-stream or as a batch process.

 The design and operation of the proposed installation is intended to meet the
indicative requirements of BAT as defined for Large Combustion Plant (LCP),
Carbon Capture and Storage (CCS) for the UK, as summarised in this document
and described in full in Appendices D1 and D2.

 Cooling for the proposed installation is expected to be achieved through use of
hybrid (wet-dry) cooling towers, with make-up fresh water to the towers (and to
the HRSG boiler and other minor uses) obtained from the Stainforth and Keadby
Canal.  Alternatively, if such a licence cannot be granted, fresh water will be
supplied from the River Trent under the existing Keadby 1 abstraction licence
(which would fully accommodate the proposed abstraction).  The use of fresh
water hybrid cooling for the proposed installation has been determined as BAT
for this site through an assessment process which considered a number of
options and the site-specific technical considerations for generational output,
parasitic load and water resource impacts amongst others.  The full cooling BAT
assessment is presented in Appendix D3, and is summarised in this document.

  The FEED stage will refine the proposed energy efficiency measures, which are
likely to include optimised heat and water recovery measures and integration,
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as far as practicable, of electrical, steam, steam condensate and water circuits
throughout the CCGT and CCP, which will minimise the parasitic load that the
CCP imposes on the generation output of the proposed installation.  The
proposed measures for efficient use and recovery of energy within the proposed
installation are described in this document, and in Appendix D4.  The proposed
installation will be Combined Heat and Power (CHP) ready, with sufficient space
allocated for future retrofit of a heat offtake within its footprint should that be
required, although it is not considered to be viable for CHP opportunities at the
outset of commercial operation.  The CHP readiness assessment is provided in
Appendix E.

 The main CCP stack emissions will be residual pollutants from the combustion
and treatment processes, including NOx, ammonia, carbon monoxide (CO) and
residual CO2 as the plant will be designed to optimise CO2 capture (> 90%)
balanced against additional energy use and equipment sizing.  There may also
be trace pollutants within the flue gas, including trace levels of solvent and
solvent break-down products from within the process.  Emissions will be
monitored and minimised using several washing steps (which may include water
and acid wash) on the final flue gas prior to release.  In addition to the main
CCP emission point, there are several other intermittent-use emission points,
including a stack, up to 85 m height, serving the HRSG exhaust.  Emissions
from the main CCP emissions stack, and HRSG stack are expected to meet the
emission limits for LCP under the Industrial Emissions Directive, the LCP BAT
Reference document and BAT Conclusions.

 The stack height and emission levels required to minimise impacts on air quality
receptors from the main pollutants to ‘insignificant’ have been determined
through an air quality impact assessment, undertaken in accordance with EA
guidance.  The assessment includes dispersion modelling of maximum
emission parameters and prediction of maximum process contributions, and
existing air quality baseline conditions, including modelling of Keadby 2
emissions, to determine the worst-case predicted environmental concentrations
that have been compared with air quality standards.  The assessment also
includes consideration of the potential impacts associated with breakdown
products of an amine-based solvent, from both within the process (‘direct’
emissions) and as a result of chemical interactions within the atmosphere
(‘indirect’ emissions) which is beyond the normal scope of the EA’s risk
assessment method and has been carried out in consultation with the EA.  This
part of the assessment has a higher level of uncertainty associated with the
modelling and results interpretation and worst-case assumptions have been
made at this stage that are expected to be refined at FEED.  The impact
assessment is presented in Appendix F.

 Discharge of wastewater from the proposed installation will include blow-down
from steam and cooling water recirculation systems, to maintain operational
performance, and treated process effluent from the Direct Contact Cooling
(DCC) of the combustion gas that will require ammonia removal prior to re-use
as cooling tower make-up water or discharge to water.  Where DCC water
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cannot be re-used as make-up water, the ammonia removal will be carried out
using a dedicated on-site effluent treatment plant, with treated effluent combined
with blow-down for discharge into the existing Keadby 1 discharge
infrastructure, via a dedicated compliance point for the proposed installation,
and ultimately to the River Trent.  Other minor and intermittent water discharges
will be combined with the process wastewater, such as rainwater run-off and
discharge from the demineralisation plant; and the wastewater discharge will be
to the River Trent.

 Other supporting infrastructure and plant for the proposed installation will
include solvent and water-treatment chemicals storage, water demineralisation
plant for generation of high-purity water for use in recirculated water circuits,
potentially an auxiliary boiler (gas-fired) for stand-by operation support,
emergency diesel generators for safe-shutdown during a power failure scenario,
closed surface water drainage and appropriate treatment facilities, and
infrastructure for natural gas import and conditioning and CO2 conditioning and
export.

 Wastes from the proposed installation are expected to be minimal, and will be
appropriately disposed of via licensed 3rd party waste contractors.

 The proposed installation will be operated in line with the existing
ISO14001:2015 accredited Environmental Management System (EMS)
including operating procedures to manage the various aspects of the operation
of the plant, including, but not limited to; emissions monitoring, accident
management, waste minimisation and management, and infrastructure
maintenance.


