SEEL

A

Development Description

Introduction

4.1

This chapter provides a description of the physical characteristics of the proposed SEE,
including an estimate of residues and emissions, for the purposes of identifying and assessing
the main environmental impacts. A description of the physical layout of the proposed SEE, the
plant to be employed, and the associated infrastructure that will be required, alongside the
estimated emissions and arisings is given, in accordance with the requirements of the EIA
Regulations. A general description of the proposed SEE site and surrounding landuse is
provided in Chapter 1 Introduction, with more detailed descriptions of estimated emissions
provided in the relevant technical chapters.

Section 36 Consent Application

4.2

4.3

4.4

The applicant seeks Section 36 Consent principally for the following:
1. Up to a nominal 900 MW CCGT Power Station (the proposed SEE)

2. GRF within proposed SEE site

3. Substation (Air Insulated)*

4. Infrastructure (internal roads, utilities etc.)

5. Site clearance, ground stabilisation, demolition (for further information on the removal of the
existing Mound, see also Chapters 5 (Construction), 6 (Environmental Management) and 11
(Ground Conditions)

6. Landscaping and biodiversity enhancement

7. Highways and transport works

8. Drainage works, including SUDS pond(s)

9. Engineering Operations

10. Associated and ancillary works

The Section 36 Consent application is seeking determination for the process, form and
maximum scale of the proposed SEE. Details such as cladding, colour schemes and lighting will
be agreed with SHDC, CLG and in consultation with other stakeholders where relevant.

The application will seek Section 36 Consent for the construction and operation of up to a 900
MW combined cycle gas turbine generating station comprising:

. two gas turbines;
« two HRSGs?;

« One or more steam turbines;

1 The substation is located within the red line application boundary for the proposed SEE, but procedurally will form part of the Section 37
consent application for the new transmission line to be submitted by NGET.

2 Including associated 2 main stacks
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« one or more auxiliary boilers;

« one ACC and ancillary cooling;

« two or more transformers

« 400 kV sub-station;

. ancillary plant and equipment?;

. water treatment plant;

« two water tanks; and

« buildings (including administration offices) and civil engineering works.

4.5 The elements of the proposed SEE are described in a series of parameter plan (Table 4.1)
submitted with the application for approval.

Table 4.1: Definitive Parameter Plan

Drawing No. Drawing Title Type Scale

ES Figure 1.1 Is_ict)gatlon of Proposed SEE Definitive Not to Scale

2544/C/1 Application boundary* Definitive 1:2,500

ES Figure 4.5 Access Definitive Not to Scale

ES Figure 7.6 Parameter block model Parameter Not to Scale
layout

ES Figure 7.19 Iﬁ?;r?scape Parameter Parameter Not to Scale

ES Figure 12.3 Drainage Parameter Plan | Parameter Not to Scale

* This drawing is provided as part of the application for Section 36 Consent

4.6 The conceptual design of the proposed SEE has been concluded. However the final detailed
design of the proposed SEE will not be completed until a construction contract(s) is in place and,
therefore, the final configuration of the plant cannot be confirmed until then. Thus, a degree of
flexibility, within the confines of the parameter plan, with regard to the positioning and scale of
the components for which SEEL is seeking consent, is required to allow for minor changes to the
layout as the project progresses. As such, a ‘Parameter block model layout’ has been developed
to establish the maximum extent of the physical development of the proposed SEE (Figure 4.1).

4.7 The parameter block model layout consists of a block model of the proposed SEE,
demonstrating the maximum deviations that may occur within a series of three dimensional
envelopes. This parameter plan comprises five distinct envelopes of varying heights based on

% Including gas reception facility
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4.8

the maximum height of structures or buildings that may occur within each area of the proposed
SEE site. Despite the potential variation in site layout, the anticipated electrical generation
capacity of up to a nominal 900 MW remains the same.

As described in Chapter 2 EIA Process and Methodology, the EIA is based on the parameter
plan to ensure that the environmental effects of the possible layout variants and plant types have
been considered. This approach allows for assessment of the ‘worst-case scenario’ in terms of
the potential impacts. Through the detailed design process the proposals for the proposed SEE
will be refined and it is likely that the eventual effects will be lower than those predicted,
particularly with regard to the Landscape and Visual Assessment.

Land Use

4.9

The proposed SEE site is located in Spalding at National Grid Ref. TF 259 249 (Figure 4.2). The
proposed SEE is an expansion of the existing SECL power station and it is intended that there
will be a number of shared elements between the two projects. Therefore, a basic description of
the existing SECL power station site is required in order to understand the SEE proposal. The
location of the two sites in relation to one another is shown on Figure 4.3. Both sites are
bounded to the east by West Marsh Road and to the west by Vernatt's Drain.

The Existing SECL Power Station Site

4.10

411

412

The existing SECL power station site comprises a developed area which is accessed from the
north via security controlled ‘Site Entrance A’ on West Marsh Road. There are two further secure
site entrances (B & C) which are accessed via West Marsh road on the eastern side of the
facility. These access points are shown on Figure 4.5. The majority of the existing SECL power
station site is hardstanding, although gravelled areas are utilised in external areas around
buildings and operational plant and equipment. There is a single surface water pond located in
the northern corner of the existing SECL power station site, adjacent to the car park and security
gatehouse.

The main buildings and plant are laid out from north to south as follows (Figure 4.4):

« an ACC structure is located just beyond the entrance to the existing SECL site, with an
office, workshop and warehouse situated to the west;

. two HRSGs and associated stacks (78 m high) are located to the south of the warehouse
building, across an internal road;

. the turbine hall is situated adjacent to the south of the HRSGs and houses two gas turbines
and one steam turbine;

. the control room is attached to the turbine hall; and
. the three main transformers are located beyond the turbine hall to the south.

A NGET 400 kV substation is located at the southern extent of the existing SECL power station
site.

The Proposed SEE Site

4.13 The proposed SEE site is located immediately to the south of the NGET substation on
brownfield land and occupies an area of approximately 14 ha. Within this total area, 4 ha to the
ENVIRON
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south of the site has been optioned by SEEL to provide additional area for future CCS
requirements. The option agreement allows access along the eastern boundary of the option
land if required.

4.14 The proposed SEE site is predominately open and grassy in nature, with the exception of a
group of buildings and bowling green owned by SECL and leased to the BSSSC, and a mainly
disused office block. It will be necessary to demolish these facilities as part of the development
of the proposed SEE.

4.15 The office block is owned and used on an ad hoc basis by the operator of the existing SECL
power station, and is located on the eastern boundary, adjacent to West Marsh Road. This
building is in poor condition. An internal access road is located within the proposed SEE site,
and there are currently four tents used for storage purposes, situated adjacent to the western
boundary.

Parameter Block Model Layout

4.16 Table 4.2 identifies the main structures and plant located within the blocks of the parameter
block model layout (see Figure 4.1). These have been described from a grade level of 6.5
mMAOD to avoid flood risk from a 1:200 year tidal event. Site levels are discussed further in
paragraphs 4.33 — 4.34.

Table 4.2: Description of Parameters (refer to Figure 4.1)

No. | Block Main Elements Max Height* (m) Area (m°)
Substation and GRF
»  Substation 14m
1 Blue . GRF Parameter allowance 27.000 m?
for pylon structure of
= Refuse and storage area 65 m.

= Pylon

Water Storage Tanks

= Demineralised water storage tank
2 Green = Rawl/firewater tank 23m 5,000 m?
= Water treatment plant

= Possible admin/warehouse

Admin block:
=  Warehouse, maintenance, admin and
3 Purple control building 17 m 8.750m?

= Car parking
= Landscaping

Main CCGT Plant:

= Gas turbine area

= Steam turbine area
4 Yellow = Heat recovery steam generator 39.5m 36,400 m?
= Transformers

= Air cooled condenser
= Car parking

4-2
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Table 4.2: Description of Parameters (refer to Figure 4.1)

No. | Block Main Elements Max Height* (m) Area (m?)
Main Stacks:

S Blue Hatch | The zone of deviation in which the location 82m 5,250m’
of the main stacks may move

*All heights are above a proposed grade level of 6.5 mAOD.

Note: A SUDS pond or SUDS ponds to be located on the proposed SEE site as appropriate, in consultation with
the EA.

Site Layout

4.17 As described above, the detailed design of the proposed SEE will not be completed until a
construction contract is in place and therefore a degree of flexibility within the confines of the
parameter plans in the final plant layout is required. As such, the areas within the parameters
block model (Figure 4.1) in which various items of plant will be located have been identified and
are described in Table 4.2.

4.18 The main gas turbines and steam turbine(s) will be located in the central part of the proposed
SEE site and enclosed within the main power building (yellow block, Figure 4.1). The HRSGs
will be situated outwith the turbine hall, however they will be enclosed within acoustic walls to
provide noise attenuation. The stacks will be situated close to each CCGT and will be between
78 — 82 m in height. Note that for the purposes of the landscape and visual assessment the
stacks have been assumed to be 82 m height, which presents the worst case scenario. However
for air dispersion modelling the stacks have been modelled at 78 m in height, which presents the
worst case scenario in terms of emission dispersion.

4,19 The ACC will be located close to the steam turbines to allow for an appropriate air flow to the
condenser intakes (yellow block, Figure 4.1).

4.20 Export of electricity will be achieved via a new substation located in the northernmost area of the
proposed SEE site, adjacent to the substation for the existing SECL power station (blue block,
Figure 4.1).

4.21 Maximum plant dimensions are shown in Table 4.3.

Table 4.3: Maximum CCGT Plant Dimensions

Plant Height Area (m?)
HRSG 39.5m 1,600 m*
Steam Turbine Area 36.5m 2,250 m?
Gas Turbine Area 36.5m 2,300 m?
Substation 12m 22,500 m?
ACC 36 m 6,400 m”
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Access and Traffic Movements

Access

4.22 The preferred primary site access for staff and visitors during operation will be via the security
controlled Gate A on West Marsh Road, which is also the main access to the existing SECL
power station site. An alternative is to have a security-controlled Gate C on West Marsh Road as
the primary access in the event that the proposed SEE site is operated as a wholly stand alone
power station. In terms of servicing, it is proposed that all deliveries will be made via Gate B
from where deliveries will be distributed to both the proposed SEE and the existing SECL power
station as appropriate.

4.23 HGVs for skip uplift will be by arrangement via Gate C, also situated adjacent to West Marsh
Road. Gate C will normally be locked, as is currently the case for Gate B, unless a delivery is
scheduled. Access for emergency vehicles during both construction and operation of the
proposed SEE will also be via either Gate C or Gate A.

4.24 A car parking area for approximately 56 vehicles will also be provided on the proposed SEE site,
along with:

« secure cycle storage for ten bicycles;
. three disabled car parking spaces; and

» Six motorcycle parking spaces.

4.25 During construction it is proposed that all construction traffic will access the proposed SEE site
from Gate C. This access already takes the form of a priority junction, constructed to current
design standards with an 8.8 m carriageway width and 12 m kerb radii, and benefits from very
good visibility splays in both southbound and northbound directions.

Traffic movements

4.26 Itis estimated that approximately 15 - 20 direct FTE staff will be employed at the proposed SEE
site once operational with the equivalent of a further 28 indirect FTE jobs for contracted
engineering staff during regular maintenance shutdowns during the operational life of the
proposed SEE. Alternatively, in the event that the proposed SEE site is operated as a wholly
stand alone power station, the direct FTE staff would increase to approximately 40. During
certain maintenance operations, there may be a peak of up to 250 direct and contract
maintenance staff on-site, for a period of up to 4 weeks.

4.27 1t is anticipated that there will be approximately 10 direct employees working day shift hours
(0800 - 16.15). The balance of the direct staff will work either 0700 - 1900 or 1900 - 0700, with a
security staff member working either 0500 - 1700 or 1700 - 0500. These employees will access
and exit the proposed SEE site via Gate A. In addition, there are expected to be up to a further
15 visitor trips daily, all entering the proposed SEE site via Gate A. Alternatively, if the proposed
SEE site is operated as a wholly stand alone power station the employees and visitors will all
enter and exit via Gate C.

ENVIRON
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4.28

4.29

4.30

4.31

4.32

The proposed SEE site is accessible by pedestrians, with a footway present on the west side of
West Marsh road. The proposed SEE site lies within 20 - 25 minutes walk of Spalding town
centre and the residential areas to the south and north of the A151 Holbeach Road.

West Marsh Road also benefits from an off carriageway cycle lane connecting to the A151 to the
south in Spalding and on Wardentree Lane to its north. It is anticipated that cyclists can access
the proposed SEE site in less than 15 minutes from anywhere within Spalding.

Bus and rail services are also available to provide public transport options to access the
proposed SEE site. The closest bus stop is located on West Marsh Road, approximately 1 km to
the south of the proposed SEE site, with Spalding railway station situated approximately 3 km to
the southwest.

All delivery of natural gas to fuel the proposed SEE will be via a new gas pipeline therefore the
only HGV movements arising from the operation of the proposed SEE will be associated with the
delivery of process materials, for example water treatment chemicals, or maintenance
equipment associated with its servicing needs. It has been identified that up to 10 HGVs may
visit the proposed SEE site daily, and most of these movements are expected to be outside of
the AM (0800 - 0900) and PM (1700 - 1800) peak hours.

The layout of the proposed SEE site has been designed with its servicing in mind and sufficient
space has been provided for a large refuse vehicle to enter and leave the site in a forward gear.
Service vehicles such as these are expected to be very infrequent and will access the proposed
SEE site via Gate C by prior arrangement.

Landscaping

Site levels

4.33

4.34

Site levels have been developed carefully to mitigate flood risk and to ensure accessibility
standards are met throughout the development. The design flood level for the proposed SEE
site, taking account of climate change and freeboard, is 6.5 mAOD and the whole site will be
regraded to this level, except where it must tie in with adjacent land along the boundary of the
site.

It is not feasible technically to build the substation up to 6.5 mMAOD as it must be of a similar
elevation to the existing SECL substation (4.8 mAOD in height) to facilitate interconnection
between these structures. As a result of the breach assessment undertaken as part of the FRA,
it has been determined that the substation will be 5.3 mAOD in height to ensure that this
structure is not flooded in a 1 in 200 year flood event. However, the substation has been
modelled at 6.5 mAOD in the parameter block model layout to allow for a worst case scenario in
terms of landscape and visual impacts.

Planting and Ecological Enhancement

4.35 The exact details of the landscaping strategy will be confirmed post-consent in consultation with
SHDC. A landscaping parameters plan (Figure 4.6) has been developed to demonstrate where
landscaping could be incorporated across the proposed SEE site.

4.36 The landscaping strategy will aim to enhance the ecological resource of the proposed SEE site
and to maintain connectivity to ecological resources in the wider area.

ENVIRON
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4.38

4.39
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The landscaping proposals will incorporate native species and include the following, or similar:

. planting of hedgerow and hedgerow trees along the boundary with West Marsh Road to
provide screening of the perimeter security fence and low level elements of the proposed
SEE. Poplar species may be suitable as they are fast growing, provide excellent screening
and are in keeping with the surrounding landscape (poplars are present immediately across
Vernatt's Drain);

. planting of woodland, trees and shrubs to create screening and enhance Vernatt's Drain
habitat corridor. Native oak species would be appropriate;

. shrub planting in various locations around the proposed SEE site (e.g. car parking areas),
incorporating berried species to encourage birds into the site. Native berry-bearing species
could include rowan, holly, whitebeam, spindle, dog rose, guelder rose, elder, hawthorn,
honeysuckle or ivy. Non-native species which could be used in the landscaping as good
berry bearers include cotoneaster, pyracantha and berberis; and

. the CCR area will be planted as a mixed species grassland following construction. A mixed
species, herb-rich grassland would provide habitat for birds, invertebrates, reptiles and small
mammals and would need minimal maintenance once established.

The proposed SEE will include a new SUDS water feature(s) of approximately 1,000 m? in total.
This feature(s) will be planted with a fringe of emergent and marginal vegetation such as
common reed, rushes, reed sweet grass, marsh marigold, yellow iris, water mint and other
wetland species to provide similar wildlife habitat to that used by birds and invertebrates along
Vernatt's Drain and the River Welland, as well as treating and detaining water on the site as
required.

All planting is proposed at a distance of greater than 9 m from Vernatt's Drain, as required by
the WDIDB.

Plant and Process Description

CCGT Technology

4.40

441

A schematic showing the key processes of CCGT power generation is shown on Figure 4.7. The
first phase of the CCGT process takes place in the gas turbines where natural gas is burnt to
drive the turbines. Each turbine is coupled to an AC generator that generates electricity as it is
rotated by the turbine. The hot exhaust gases from the combustion process enter a HRSG which
produces high pressure steam to power a steam turbine and generate further electricity. The low
pressure steam leaving the steam turbine is then condensed in a cooling system and passed
back to the HRSGs as water as part of a continuous loop.

The use of a HRSG and steam turbine to utilise the additional heat remaining from the gas
turbine exhaust to generate electricity gives rise to the term 'combined cycle'. Proven CCGT
technology can result in cycle thermal efficiencies of up to around 55%.

Power Station Design

4.42

The proposed SEE will utilise proven CCGT technology and the layout and design gives
consideration to environmental impacts, in particular noise, emissions and visual appearance.
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4.43

4.44

4.45

4.46

4.47

Many of the same technologies used within the existing SECL power station will be employed
and the plants will be of a similar size. All equipment used in the plant will be modern and
proven in the power generation industry.

The proposed SEE will incorporate a number of sustainability design and specification
measures, for example low energy building design, brown/green roofs, habitat creation,
rainwater harvesting, specification of materials with recycled content, SUDS pond(s) etc.

A stakeholder and community consultation strategy has been developed to ensure that there is
effective consultation as the project advances through the various regulatory approval and
consent procedures. This consultation will continue to feed into the detailed design process.

As described in Chapter 3 Alternatives and Design Evolution, it is proposed to utilise either
single shaft or multi-shaft CCGT technology for the proposed SEE. Single shaft refers to the
arrangement of the steam and gas turbines, which are directly coupled to the same generator
such that the CCGT powertrain® is contained on a common single shaft. For the proposed SEE,
two complete single-shaft units would be required if the single shaft option is utilised.

Multi-shaft CCGT comprises gas turbines and steam turbines arranged with individual
generators. The multi-shaft CCGT plant designs are generally more flexible due to the larger
range of steam turbines and generators that can be utilised.

The principal difference between the single shaft and multi-shaft configurations is that two small
steam turbines are required for the former, whereas one large steam turbine is required for the
latter.

Main Plant

4.48

The main process plant of the proposed SEE is summarised below and will include:
. two gas turbines;

« one or more steam turbines®;

. two HRSGs®;

. 0One or more auxiliary boilers;

« one ACC and ancillary cooling;

. two or more transformers;

« 400KV substation;

« balance of plant equipment’;
« water treatment plant; and

« two water tanks.

4 The powertrain converts the linear motion of the pistons into rotational motion of the crankshaft

5 For the purposes of the EIA there is no difference between the options

® Including associated two main stacks

" Including gas reception facility

64C13376 Issue: 8

4-5

Environmental Statement
Spalding Energy Expansion

GAS TURBINES

4.49

Each gas turbine will comprise an air intake system (including a high efficiency air filter and
silencer), a compressor, combustion chamber, power turbine and exhaust system. The gas
turbines will utilise DLN technology burners to control the formation of NO,.

HEAT RECOVERY SYSTEM GENERATORS

4.50

451

4.52

Each of the two HRSG units are likely to comprise high, medium and low pressure steam circuits
with the necessary integral pipe-work, equipment and instrumentation required for safe and
efficient operation of the plant. After passing through the HRSGs, the exhaust gases will be
discharged into the atmosphere through the main stacks. The height of the main stacks has
been selected to minimise the ground level concentrations of NO, during start-up and normal
operations.

Water in the HRSGs evaporator section boiler-circuit will be blown down to avoid the build up of
dissolved solids. This water will be replaced using potable supplies.

Supplementary duct firing, whereby additional gas is burnt in the HRSG, may be employed to
allow production of more steam which in turn produces more output from the steam turbine.

STEAM TURBINE(S)

4.53

Steam from each of the HRSGs will be conveyed to a steam turbine plant where high-pressure
steam will be passed through a high-pressure turbine. The exhaust from the high-pressure
turbine will then be mixed with steam from the intermediate section of the HRSG and will be
passed through the intermediate section of the steam turbine and then passed through the lower
pressure section of the steam turbine. The proposed SEE will have the ability to bypass the
steam turbine(s) for a short period (up to a few days) during abnormal conditions. This steam
bypass facility enables steam to be routed straight from the HRSGs to the ACC without having
to pass through the steam turbine.

AUXILIARY BOILER(S)

454

4.55

4.56

The proposed SEE will be designed to include one or more auxiliary boilers. The boiler(s) may
be used to provide condensate and/or steam that would normally be provided by the HRSG, for
deaeration of the feed water/condensate before its introduction into the main boiler, to warm the
steam piping and to supply the steam gland system.

When the facility is shut down, the condensate and/or steam from the auxiliary boiler improves
start-up time by maintaining a steam supply to the steam turbine seal system and vacuum
raising plant. Sparging steam is also provided to each of the HRSG lower headers to maintain
elevated temperatures to the ACC condensate collection tank, thus allowing the plant to
maintain a vacuum during periods when steam is not available from the HRSGs. Keeping these
sections of the plant “warm” whilst it is not fully operational enables electricity generation to
begin quickly when required, and avoids higher air emission concentrations associated with a
cold start.

Using an auxiliary boiler also has other benefits for emissions, efficiency and maintenance:

» less energy is required to take the plant to electricity generation from a warm rather than a
cold start using auxiliary boilers; and

ENVIRON



Environmental Statement
Spalding Energy Expansion

« the number of cold starts falls, reducing emissions and maintenance requirements.

457 The auxiliary boilers will have small stacks up to 39.5 m in height. The stack heights for the
auxiliary boilers have also been selected to minimise ground level concentrations of NO, during
operation of the auxiliary boiler when the main power plant is shut down.

AIR-COOLED CONDENSER

4.58 The final exhaust steam from the steam turbine plant will be conveyed to the ACC system. After
passing through the ACC, condensed steam will be collected, de-aerated and returned to the
inlet of the HRSGs.

459 The use of an ACC eliminates the need for a large cooling water source and reduces
environmental impacts associated with cooling water consumption and discharge. The ACC will
comprise lines of fin tubing mounted in ‘A’ formation on steelwork frames above a number of
slow speed fans that force air up over the tubes - in principle the design is similar to that of a car
radiator. The steam in the tubes is condensed and the water formed returns by gravity to a
condensate tank. The fan platform will be elevated to provide free air access to the fan intakes.
The control system will prevent freezing under all conditions of operation.

4.60 The preferred design for the ACC positions the heat exchangers above the fan units, with a top
height of up to 36 m above the ground surface.

AUXILIARY COOLING

4.61 A Fin-Fan air cooler will be used to cool the auxiliary equipment such as the generator cooling,
the turbine lubricating oil circuits and other closed circuit heat exchangers.

GENERATORS

4.62 The generators will be of the cylindrical rotor type and may be cooled by either air or hydrogen in
a closed circuit cooling arrangement. They will include excitation system, controls, neutral
grounding equipment and all other auxiliaries.

TRANSFORMERS

4.63 Power generated in the gas and steam turbines at 16 — 24 kV will be stepped up through
transformers for export to the National Grid at 400 kV. Each transformer will be oil filled and will
be surrounded by a containment bund that will be capable of containing all the transformer oil in
the event of a spillage.

SUBSTATION

4.64 A sub-station (air insulated) compound will be located to the north of the proposed SEE site.
NGET will be responsible for the final design of the substation, which will house high-voltage
switchgear, surge protection, controls and earthing system, and metering. Although described
here, the detailed design of the substation will form part of the Section 37 Consent application
for the transmission line.

BALANCE OF PLANT EQUIPMENT

4.65 The remainder of plant will consist of air compressing equipment, a gas reception station,
electrical switchgear and control equipment.

ENVIRON
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4.66 The compressed air system will be used to compress and deliver air of a quantity and quality
suitable for all general, instrument and control purposes at all appropriate points of the plant.

Support Systems

4.67 There are various services that could be shared with or obtained from the existing SECL power
station and are considered within the impact assessment process. An Interconnections Study
will be undertaken during the detailed design phase to identify which of these services the
proposed SEE could procure.

CHEMICAL DOSING

4.68 The proposed SEE will require a chemical dosing system to provide water and boiler treatment
e.g. ammonia solution to adjust pH; volatile oxygen scavenger; sodium phosphate for boiler
drum and corrosion protection. The water treatment chemicals include ammonia solution,
sodium hydroxide and sulphuric acid and these will be fed from a bunded chemical treatment
skid on the proposed SEE site, and it may be possible to provide demin water from the existing
SECL site.

WATER SUPPLY

4.69 The proposed SEE will have a daily operational requirement of approximately 785 m*® of water.
As described above, the plant will be air-cooled and, therefore, will not require large volumes of
cooling water for its operation. Water-cooling will be restricted to closed circuit cooling systems,
containing biocide and a water-antifreeze mixture, which will be subject to scheduled
replacement®.

4.70 Minor quantities of water will be used for potable purposes (drinking, washing, etc.).

4.71 It is anticipated that the water supply will be provided from a mains water supply either utilising
the existing SECL infrastructure or taking a separate mains water connection. The main water
supply will be used for domestic supply, HRSG make-up water and fire protection. It is
anticipated that HRSG make-up water will be treated in either the existing SECL power station
demineralisation plant or a new demineralisation plant situated on the proposed SEE site (as
described in paragraph 4.68 above). It will be stored in a new demineralisation storage tank
dedicated to the proposed SEE site. The existing SECL power station demineralisation plant
uses trailer-based water treatment units to produce demineralised water.

4.72 Rainwater harvesting will be used to reduce the requirement for mains water supply, and will
serve low sensitivity water uses, e.g. toilet flushing in the administrative building and landscape
irrigation.

WASTEWATER TREATMENT

4.73 The proposed SEE will generate process effluent from the auxiliary boilers and HRSG
blowdown, de-ioniser and reverse osmosis plant. It is proposed that these wastewaters are
collected for inspection, potentially using the existing SECL power station concrete process
water pond, prior to discharge to the mains sewer. Sanitary waste will also be generated by the
proposed SEE and discharged directly to the mains sewer.

8 Note that the cooling water that is replaced (blow down) will be discharged to foul sewer to avoid any impacts associated with biocide and
antifreeze.
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SURFACE DRAINAGE

4.74 1t is proposed to use a mix of SUDS measures to attenuate and treat surface water drainage
from areas of hardstanding. These measures include permeable paving with a porous sub-base,
filter drains, swales, and a balancing pond or ponds, prior to ultimate discharge via a new
underground drainage pipe into the River Welland. This new discharge point will be regulated by
the EA as part of the EP for the proposed SEE.

ELECTRICITY

4.75 There is various plant and equipment onsite, which will require an electrical load, that is either
associated with the main CCGT plant (e.g. gas turbines and HRSGs) or with the auxiliary
equipment, including e.g. the ACC. The annual on-site electrical requirements are estimated to
be approximately 85,000 MWh, equivalent to approximately 1% of the total (gas) energy used at
the site to generate electricity.

CONTROL ROOM

4.76 It is anticipated that the proposed SEE will be controlled from the existing SECL power station
control room, which has sufficient space to accommodate the additional operational equipment
and staff required for the proposed SEE.

4.77 The proposed SEE will have the facility to control the equipment locally should there be an issue
with the remote control function and a dedicated ‘basic’ control room will be maintained on the
proposed SEE site. This may be developed into a full control room should the need arise.

SECURITY

4.78 The proposed SEE site will be secured with a 2 m high steel palisade boundary fence. There will
be a permanent onsite presence of dedicated security personnel who will control the access
points to the proposed SEE site and carry out routine security patrols, and a system of CCTV
cameras will be used for surveillance purposes.

4.79 The security system, including the CCTV system will be extended from the existing SECL
system to cover the proposed SEE. The main access point for the proposed SEE site will either
be the security-controlled access at Gate A or alternatively a new security-controlled access at
Gate C..

FIRE FIGHTING

4.80 A dedicated fire fighting system will be required for the proposed SEE and a raw/firewater
storage tank containing approximately 9,800 m?® of water will be situated in the northwestern
area of the proposed SEE site (see Table 4.2).

LIGHTING

4.81 Unless otherwise agreed with SHDC, it is proposed that the external lighting will be designed in
compliance with guidance published by the ILE®. The objectives of this guidance are to limit:
. the average upward light ratio of luminaries to restrict sky glow;

. illuminance at the windows of nearby sensitive properties;

9 Institution of Lighting Engineers (ILE) (2005) Guidance Notes for the Reduction of Obtrusive Light
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- the intensity of each light source in potentially obtrusive directions; and

. the average illuminance of a building, where it is floodlit.

4.82 Specific design guidance is also given, in terms of the limitations for exterior lighting installations
and recommending that a professional lighting design engineer be appointed to design any
exterior lighting. The guidance is included at Appendix 4.1.

4.83 Other best practice lighting guidance which will be used to inform the lighting design such as the
publication by the Department for Communities and Local Government (2006): Lighting in the
Countryside: Towards Good Practice — Main document

4.84 The proposed SEE will be operational 24 hours per day, however, between 2300 and 0700, the
external safety and security lighting levels will reduce to lower levels of lighting, as
recommended by the ILE.

4.85 The plant lighting will mainly be provided for access areas as required, the main areas being the
HRSG staircase and platforms and the outer access platform and staircase of the ACC. The
lighting is expected to be inward facing and the overall lighting design will be undertaken during
the plant design phase by a professional lighting design engineer and the design principles will
follow the guidance as discussed above.

OTHER

4.86 Other services and infrastructure that will be required for the proposed SEE are listed below.
These are already in place and may be shared with the existing SECL power station:

« storehouse services;
. workshops; and

« communication systems.
Combined Heat and Power

4.87 As described in Chapter 3 Alternatives and Design Evolution, SEEL has undertaken a CHP
assessment in line with DECC guidance™®. This included consultation with potential heat users in
the immediate vicinity of the proposed SEE. To date two potential users of heat, electricity and
CO, from the proposed SEE have been identified. These include provision of heat to the new
South Holland Community Hospital, which is currently under construction around 1 km away
from the proposed SEE, and provision of heat, electricity and CO, to a future horticultural
development currently being considered by a large multinational (Host E).

4.88 PB has carried out an assessment on behalf of SEEL to investigate the technical feasibility of
implementing a CHP scheme to supply heat, electricity and CO, to the above users, and any
other potential users within the locality. This is discussed in more detail below.

HEAT

4.89 Heat would be supplied to end users in the form of hot water. In order to supply heat from the
proposed SEE to the new South Holland Community Hospital, a hot water network would be
installed linking the two sites. This would consist of small diameter supply and return pipework

10 Department of Trade and Industry, Guidance on background information to accompany Notifications under Section 14(1) of the Energy Act
1976 and Applications under Section 36 of the Electricity Act 1989, December 2006
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4.90

491

4.92

CO;
4.93

that would be laid overground or buried. It is likely that this pipework would be routed alongside
Vernatt's Drain. The hot water network would be a closed system - the water would not be
directly derived from, or returned to, the proposed SEE's steam/water cycle. Instead, heat
exchangers would be used to heat the water contained within the hot water network. This is
because the proposed SEE requires demineralised water to operate, and SEEL would not have
any control of the water quality once it leaves the proposed SEE site. The hot water supply and
return pipework within the proposed SEE site would be either buried or connected from the heat
exchangers to the boundary by overhead pipe racks.

PB has identified a number of options for sourcing heat from the proposed SEE, including waste
heat from the exhaust stacks or heat extracted from the steam cycle. It is likely that heating on-
site will take one of the following forms:

. Option 1: heating of return water by use of a heat exchanger located in the stack (if the
correct conditions can be obtained from the stack flue gases); and

. Option 2: heating of return water by use of a heat exchanger connected to a suitable point in
the steam cycle. There are numerous opportunities to extract heat from the steam cycle, this
typically occurs via connection ‘T’ pieces in the high pressure steam turbine exhaust (known
as the cold reheat pipework) and low pressure steam turbine inlet pipes.

These options are shown conceptually on the Process Flow Diagram provided as Figure 4.7. If
appropriate, a heat exchanger located within the stack is the preferred option, as this would
utilise waste heat, with no impact on plant performance. However, the inclusion of more than
one connection piece ensures the opportunities for heat extraction are optimised.

The CHP scheme would be sized to allow delivery of up to 10 MWth of heat from the proposed
SEE to Host E and to the new South Holland Community Hospital and any other potential heat
users in the locality, subject to commercial CHP agreements being in place. 10 MWth is
expected to be sufficient to cover the needs of the new South Holland Community Hospital and
all other future users currently located within the two adjoining areas of commercial/industrial
development (Zones 1 and 2) described in Chapter 3 Alternatives and Design Evolution. Supply
and return pipework along Vernatt's Drain would be extended to the north of the plant to allow
any future users in the northern part of Zone 1 to use the available heat.

CO, would be sourced from the flue gas in the stacks. As the potential user requires the CO; to
be cooled, the heat would be extracted from the flue gas by transfer to the user's hot water
circuit. The potential user requires sufficient CO; to increase the typical levels obtained in air by
a factor of four within their horticultural facility. A connection to the stacks would be required to
allow the flue gases to be extracted for heat and CO..

ELECTRICITY

4.94

Electricity would be delivered directly to the potential user via an underground cable connection
from the 400 volt distribution system installed at the proposed SEE to drive small auxiliary loads.
The potential user would require up to 1 MW of electricity and the proposed SEE would act as a
trading site to facilitate the electrical supply.
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POTENTIAL ENVIRONMENTAL IMPACTS ASSOCIATED WITH THE CHP SCHEME

4.95

4.96

4.97

4.98

The proposed CHP scheme will be of a small scale in the context of the overall development,
and will not result in any significant emissions or other environmental impacts.

The proposed scheme will be a closed system within which water is continually recirculated, and
therefore will not result any material additional water consumption or discharges. There will be
no additional noise or air emissions associated with the proposed scheme. The heat exchangers
will be located within the stack and therefore will not be a visible feature. Supply and return
pipework will be small diameter and will only be visible if located above ground.

Operation of a CHP scheme will not require any additional fuel usage and will increase the
overall energy efficiency of the plant by providing a use for waste heat.

SEEL will continue discussions with potential heat users in the vicinity of the proposed SEE post
application submission, and will implement a CHP scheme if it proves technically and
economically feasible to do so. The off-site pipework elements of the CHP scheme are
considered in Chapter 15, Indirect, Secondary and Cumulative Effects.

Operation and Maintenance

Operating Modes and Control System

4.99

4.100

4101

4.102

4.103

It is anticipated that operation of the gas turbines, HRSGs, steam turbines, auxiliary boiler and
other BoP equipment will be accomplished primarily from the existing SECL main control room,
however, a small auxiliary control room will be dedicated to the proposed SEE site (which could
be developed into a full control room should the need arise).

The plant will be operated and maintained using a set of written procedures and guidance
developed, where appropriate, from the manufacturer’'s operating and maintenance manuals, as
well as the operations, maintenance and HSE policies of InterGen. A system will be in place to
maintain and update these procedures where necessary, to ensure control of content and to
define clearly the responsibilities of each individual on the proposed SEE site.

Directly employed plant staffing will consist of approximately 15 - 20 staff, assuming a shared
management team for the existing SECL power station and the proposed SEE. Alternatively, if
the proposed SEE is operated as a wholly stand alone power station the number of directly
employed staff will increase to around 40.

The operations staff will consist of highly trained individuals responsible for the safe operation of
all plant equipment within regulatory and environmental requirements. Operation and monitoring
of the prime movers and selected process equipment will be from the main control room through
use of a distributed DCS. Minor process equipment will be controlled either from the DCS or
locally.

Emissions to air, and discharges to water (pH and volume only), will be monitored by a CEMS.
Data from the CEMS will be integrated into the power station DCS with relevant signals
operating control-room alarms. Operational staff will have access to environmental information
and will be trained to ensure compliance with regulatory limits. Historical records of up to ten
years will be stored within the DCS and are retrievable on demand.
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