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WYG Engineering

Executive Summary

1.1 This report seeks to respond to comments made by the GLA in their review of the planning
application for West Southall (LB Ealing Ref: P/2008/3981-S; LB Hillingdon Ref:
54814/APP/2009/430; and GLA Ref: PDU/2310/EW04). The Energy Strategy (October 2008)
submitted to the LB Ealing and LB Hillingdon on 8th October 2008 as part of the outline
planning application proposed two illustrative potential energy strategies, of which only one
would be finally integrated into the scheme:

Primary Strategy 1: On-Site CHP Energy Centre with Biomass

An Energy Centre to provide Heat and Power by a community heat and power
distribution network by utilising modular small-CHP units (potentially comprising 2no
228kWe/358kWth CHP Units, 4no 135kWe/215kWth CHP Units and 1no
110kWe/181kWe CHP Unit) and biomass boilers technologies. A phased strategy is

proposed, which would comprise a single energy centre located at Plot H16.

If Primary Strategy 1 is adopted a strategy requiring the demonstration of the
implementation of a combined heat and power system to achieve the required
capacity would need to be submitted to and approved by the local planning authority,
prior to occupation of the first plot, and reviewed thereafter. This would be required

by way of a condition attached to the granting of planning permission.
This system, if implemented, would serve all buildings thereafter.
Primary Strategy 2: Turbo Expanders/Combined Cycle System

The Blue NG Scheme, i.e. Combined Heat and intelligent Power (CHiP), to provide
Heat and Power by a community heat and power distribution network. The West
Southall development will draw energy from the turbo expander scheme (combined
cycle scheme) which will draw on gas pressure differentials in equipment on the
retained National Grid Gas east gasholder compound and serviced by biodiesel heat
engine plant located at H16 Plot. The turbo expanders are installed into the gas
distribution system to reduce the pressure from the high pressure transmission mains

to the lower pressure distribution network. During the expansion process the gas is
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made to do useful work in the form of electricity generation. However, during this
process the gas cools and requires re-conditioning to allow distribution along the
network. As a result of this heat is also required for the process at the turbo
expander site. A gas infrastructure turbo-expander scheme, if implemented, would
be operational at the time the early residential dwellings are occupied and would
serve all buildings thereafter.

1.2 One of these illustrative strategies (or another that would integrate future technologies which
can not be foreseen at this stage) will ultimately be incorporated within the development to
provide heat and power to the development. The necessary infrastructure for either of the
two options will be accommodated within Plot HS.16 of the West Southall Masterplan (Please
refer to Parameter Plan Ref. 0317-P1002-00 entitled 'Predominant Ground Floor Uses' for
details). This will be the only energy centre for the development.

1.3 It should be noted that the choice of strategy will be made at a later stage of the project and
hence this addendum assesses only if illustrative Primary Strategy 2 can provide equal or
better CO, improvements against illustrative Primary Strategy 1.

1.4 In their review of the Energy Strategy, the GLA concluded that: further information on the
proposed demand reduction measures should be provided; further modelling work should be
submitted for both strategies; a communal heat network should be committed to; the sizing of
the CHP should be further assessed; cooling needs should be assessed; and further

consideration should be given to the impact of and the supply chain for the delivery of bio fuel.

1.5 WYG, the Applicant's Energy Consultants, met with the GLA to discuss the proposals on 6"
February 2009. It was agreed that information would be submitted to address the points set

out above.
Energy: Compliance with building regulations and non-domestic baseline emissions

1.6 The modelling results for representative dwellings using SAP 2005, summarised in Table 1
below, demonstrate compliance with building regulations 2006. Please see page 37 of
Appendix 1 for full details. Detailed information for non-residential buildings is available in

Appendix 1.

WYG Engineering part of the WYG Group creative minds safe hands

www.wyg.com



WYG Engineering

1.7

Overall the 'Building Emissions Rate’ and ‘Dwellings Emission Rate’ of the proposed

development are improved on average by 24.87% by energy efficiency measures in relation to

the ‘Target Emission Rate’ defined by 2006 Amendments of the Building Regulations Part L.

This improvement does not include any low or zero carbon technologies.

Dwelling(s) Floor area (m?) kgGO, /m % Improvement

Flat 1 48.64) 30.36) 20,44 32.00)
Flat 2 46.61] 26,81 19.1 28.00)
Flats 3,4 56.19 26.90) 18.76 30.00)
Flat 5 56.50 26.06) 17.89 31,00
Flat 6 56.9 31,72 20,40 35.00)
Flats 7, 12 56.50 26.79) 18.66 30.00)
ha\s 8,9, 10, 11 56.19 24,83 17.89 28.00
Flat 13 56,9 31,72 20 4] 35.00)
Tat 14 56.50) 25.96) 18.33 29,00)
IEat 15 56.50) 26.63 19.33 27.00)
Flat 16 56,9 31,99 20.97] 34,00
Flat 17 59,29 26.41 18.59 29.00)
Flats 18, 19, 20, 21 46.61] 26.81 16.89 29.00)
Flats 22, 23 56.16 24.83] 17.83 28.00)
Flats 24, 48 48.64 26.15 18.24 30.00)
|Eat 75 46.61] 23.18 1741 4,00
Flat 26, 26 56.19 21,29 T6.19 24,00)
Tat 27 56.19 24,83 17.89 28.00)
IEat 29 56.50) 22.47 16.51 26.00)
Flats 30, 54 56.9 27.79] 18.63 32.00)
Flats 31, 36, 55 56.50 23.08 16.74 27.00)
Flats 32, 33, 34, 35 56.19 21.29) 16.19 24,00
Fiat 37, 61 56.9) 27.79] 18.16 34.00)
Flats 38, 62 56.50 22.33 1649 26.00)
|Eats 39, 63, 77 56.50 32.93 16.70 27.00)
Flats 40, 64, 76 56,9 26.05] 18.60 33.00
ats 41, 65 59,29 22.60) 16.59 26.00)
|Ea«s 43, 43, 44, 45 46.61] 23.15 17.82 23.00)
Flats 46, 47, 70, 71 56.19 21,29 16.19 24,00
Flat 49 46.61] 25.87] 19.19 25.00)
Flats 50, 51, 52 56.19 23.91 17.89 25.00)
Fiat 53 56.50) 23.69 17.79 25.00)
Flats 56, 57, 58, 59 56.19 23.91 17.85 25.00)
|Eats 50, 74 56.50 25.83] 18.66 27.00)
Flats 66, 67, 68, 69 46.61] 25.57] 18.94 26,00
Tat 72 48.64) 29.27] 2140 26,00)
IEat 73 56.9) 29.77] 20.19 32.00)
Flat 75 56,9 30.72 2040 33.00
Flat 76 56.50) 25.02 18.33 26.00)
Flat 79 59,250 24,49 17.50 29.00
Fiats 80, 81 56.16 23.91 17.83 25.00)
Flat 82 56.50 27.69) 19.55 29.00)
Iﬁat %3 56,9 30.99) 20,9 32.00)
Fiat 64 55.24 27.42] 15 49 29,00
Howse 1 72,70 3.1 16.67 27.00)
Hose 2 72.70 3.1 16.66 28.00)
Howse 3 9.1 21,66 15,51 28.00)
House 4 53.99 29.75 20,29 31.00)
House 5 8049 21,63 15.89 26.00)
House 6 22,90 34,0 16.66 30,00
House 7 .70 20.94 15.27 27.00)
Howse 6 72.70 23.19 16.8/ 27.00
House 9 72.70 3.1 16.69 27.00)
Howse 10 .69 22.94 16.59 28.00)

Table 1 SAP Summary of Illustrative Solution for an Indicative Number of Dwellings

TER = Target Emissions Rate, according to the minimum requirements of Building Regulations 2006;

DER = Dwelling(s) Emission Rate, as design and after energy efficiency measures.
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1.8 Domestic and non-domestic baseline emissions, including un-regulated energy usage (cooking,
televisions and radios, office PCs, food retail refrigeration, multi-storey car park lighting,

cinema projectors etc), have been calculated using SBEM / SAP and BRE Technical Guides /

Databases and are summarised in Table 2 below.

Em
) Building Services Ap

Residential 320,000 24.90 15.30 + 61.45% 40.20 12,864,000
Non-Food Retail 14,200 93.70 56.00 +59.77% 149.70 2,125,798
Food Retail 5,850 118.20 250.98 + 212.34% 3689.18 2,159,728
Restaurants, Bars and Cafes 1,750 93.70 51.15 + 54 .58% 144.85 253,493
Hotel 9,650 54.30 30.87 + 56.85% 85.17 821,903
Office / Studios, Conference 6,500 43.80 49 41 + 112.81% 93.21 605,861
Cinema 4,700 50.50 39.35 + 77.93% 890.85 422,307
Healthcare 2,550 44 .50 19.43 + 43 66% £3.93 163,024
Educational 3450 29.00 15.92 + 54 88% 44.92 154,961
Sports Pavilion 390 24.70 22.94 + 92.89% 47 64 18,581
Multi-Storey Car Park 24 450 0.00 6.33 MA, 5.33 154,768
TOTAL, in m’| 393 490 SUM, in kgCQ, 19,744 426
COMBINED SUM, in kgCO,/m? 50.18

* Other Appliances Loads include unregulated loads such as lifts, computers, external lighting, televisions, cooking etc

Table 2 Summary of Baseline CO, Emissions

Full details of the SBEM assessments and SAP summaries that have been used to develop the

2006 baseline are available in Appendix 1.

1.9 Energy Efficient Design - Domestic buildings

The Energy Strategy (October 2008) sets out the Applicant’s aspiration that dwellings will be
insulated to a high level, similar to 'passive house' standards; with air leakage set at around
2m?/(m**h)@50Pa and 'whole house' ventilation systems fitted as standard. It should be noted
that in this instance ‘passive house’ does not refer to a specific standard, rather a general
approach to design and construction that incorporates high standards of insulation and air
tightness. BSRIA (ref: BG 4-2006) identify that an Air Permeability Rate of 3m*/(m**h) @50 Pa
is the best practice in UK, and 5m>*/(m**h) @50 Pa is normal practice in UK. We propose an
Air Permeability Rate of 4m?/(m**h) @50 Pa for West Southall. With this in mind, the

proposed thermal transmittances are as follows:
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The

Latest Building
Regulations (2006)

Maximum Average U-
Values, in Wim’K

Proposed Maximum
U-Values: West Southall

Development, in W/im?K

% Improvement than the
Latest Amendments of
Building Regulations

External Walls 0.35 0.15 57%
Windows 22 1.1 50%
Roofs 0.25 0.15 40%
Floors 0.25 0.15 40%
Air Permeability 10m°/m’h @50Pa 4m’im°h @50Pa 60%

Table 3 Proposed Building Fabric Thermal Characteristics

final inclusion of the demand reduction and energy efficient design measures will be

decided at the detailed design stage. These could include:

¢ Energy efficient appliances and lighting
¢ Building energy management systems

e Heat recovery

¢ Smart metering (following commercialisation of the technology)

e Fans with low ‘Specific Fan Power’.

A condition will be attached to the planning permission requiring consideration of energy

efficient design measures to be assessed at the detailed design stage for each plot.

The percentage improvement of the ‘Dwellings Emissions Rate’ on the ‘Target Emissions Rate’,

excluding low or zero carbon technologies, is set out in Table 1. The minimum percentage

improvement would be 23%.

1.10 Energy Efficient Design - Non-domestic buildings

Estimated carbon dioxide savings for the non-domestic elements of the development are

summarised in Table 4 below. The following energy efficiency measures could be implemented:

T5 lighting, compact fluorescent or better
Building energy management systems
Heat recovery

Demand side management

Power-correction factor measures

Ventilation System with low ‘Specific Fan Power’.
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The average percentage improvement of the ‘Building Emissions Rate’ on the ‘Target Emissions
Rate’, excluding Low or Zero Carbon Technologies, is calculated to be 16.72%. As the design of
these buildings has not been finalised, the CO, improvement of 16.72% would be a site

average for buildings other than dwellings.

1.11 Power, Heating and Cooling Infrastructure: Heat network and infrastructure

requirements

A site wide heat and power distribution network would be provided under both strategies.
This will be addressed by way of a planning condition attached to the planning permission. Full
details and indicative plans are provided in Appendix 3. The site infrastructure will provide links

to domestic and non-domestic buildings for space heating and domestic hot water.

The delivery model for West Southall has yet to be confirmed, but it is likely that an Energy
Services Company (ESCo) will be established to deliver and manage the necessary

infrastructure.

Details of the building and plant requirements for either Strategy are provided in Appendix 3.
The required infrastructure, including storage of fuel, will capable of being accommodated
within Plot HS.16, as identified on Parameter Plan 0317-P1002-00.

1.12 Power, Heating and Cooling Infrastructure: Optimising CHP output

Further work has been undertaken to optimise the output of the CHP plant based on the heat
profiles of the development; 54.51% of the total heat requirement would be provided by the
CHP Units. This is an improvement on the level indicated in the Energy Strategy (October
2008) of 14% of the heating supplied by the CHP units.

The design optimisation of the CHP units accords with the ‘Combined Heat & Power
Association” and the GLA's recommendations. During the first stage of the development, one
110kWe/181kWth CHP unit would be installed and would supply the baseload heating needs.
When the Masterplan is further developed, more units will be installed into the energy centre
which would supply the new baseload heating needs. By the end of the construction
programme, seven units will be installed and will supply heating as per Figures 1 and 2. The

detail for the inclusion of these units will be addressed by way of a planning condition attached
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to the planning permission which would require the submission of and approval of details by

the local planning authority.

If Primary Strategy 2 were delivered, this would be operational at the time the early residential
dwellings are occupied and it would provide at least the same percentage (%) of heat required
on site as per Primary Strategy 1.

As a result, if Primary Strategy 1 were delivered, a 26.92% overall reduction in carbon
emissions would be achieved, of which 7.23% will be achieved from natural gas CHP. Please
see pages 29 - 31 of this report for fuller details.

Cooling is not intended to be provided through site infrastructure. The cooling needs of the site
will be provided as per the following design recommendations: -

e Fresh air shall be brought into the dwellings and buildings by cross ventilation by
opening windows. The solar gain shall be reduced by appropriately designed shading
devices. Carefully designed overhangs shall shade sunlight in the summer but let the

lower winter sun in for passive heating.

e Low-energy lighting along with energy efficient appliances shall be fitted, where
provided. The applications of maximum energy efficiency measurements to appliances
may therefore reduce summer overheating when at the same time have a significant

impact on energy use in a residence.

e When cooling is required, cooling shall be provided by Air-Source-Heat-Pumps, Fan
Caoils, Chilled Ceilings and Active Chilled Beams (with the exception of cinemas where a
Variable Air Volume (VAV) system would be more appropriate) or any other future low

carbon technology.

A condition will be attached to the planning permission requiring consideration of energy
efficient design measures, to include cooling, to be assessed at the detailed design stage for

each plot. This will have regard to the recommendations above.

1.13 Renewable Energy (Policy A4.7)
Monthly profiles have been plotted which include monthly profiles showing the percentage
of the hot water requirements that would be provided by CHP, biomass and top-up gas
boilers for Primary Strategy 1. The graph showing monthly profiles is available in Figure 1.
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A condition will be attached to the planning permission requiring details of the phasing and
capacity of the CHP, biomass and top-up gas boilers to be submitted to and approved by
the local planning authority prior to the occupation of the first plot, and reviewed
thereafter.

For more information about the operation of the heat generation systems, refer to the graph of

Figure 2.

100% -

0% A

80% A

0% 1

B0% +

a0% 1
]

40%

30%

20% A

10% 1
Jan Feb War | April MWay | June | July Aug Sept Qict Moy Dec
Matural Gas Bailers 1768% (184% | B4% | 11% | 05% | 00% |00% (00% |00% |02% | 51% [17.8%
B Eiomass Boilers 43.0% |41.9% |42.1% [33.1% [302% |267% |[26.0% |26.0% |26.3% |30.6% |42.2% |(428%
BCHP 7 110kWeMB kewth | 3.1% | 31% | 39% | 41% | 4.0% | 42% | 42% | 41% | 41% [ 4.0% | 40% | 3.2%
BCHP 6 135k\Wes215kewih | 3.8% | 3.8% | 48% | 5.4% | 55% | 51% | 50% | 49% | 52% [57% | 48% | 2.8%
CHP 5 135kWai215kwith | 3-9% | 38% | 48% | 58% [59% | 58% | 568% [58% [57% |6.1% | 48% | 39%
W CHP 4 135kWes21Skewth | 4.1% | 41% | 50% | B1% | 6.4% | B9% |65% |6BB% | 7.0% [B63% |50% | 42%
BCHP 3 135kWes2 sketh | 5.0% | 52% | 7E% | 92% | B8% | 91% | 91% | 9.0% | 21% [ D4% | 7.4% | 49%
CHP 2: 228kWesasakyth | 96% | 2.4% [11.2% [13.4% [13.4% [127% [12.3% |12.5% [12.9% [13.58% |115% | 9.6%
W CHP 10 228kwWesasaknth [10.0% [ 10.1% | 146% |21.9% |256% [30.5% |31.1% [31.0% [29.7% |24.3% |15.1% | 9.8%

Percentage of the Total Monthly Heating Requirements

Figure 1 Montly Percentage of CHP Units, Biomass Boilers and Natural Gas per Hot Water
Demand
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1.14
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5,000
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3,000

2,000

1,000

Cumulative Hourly Heat Demand Curve per Annum

O Instantaneous Hourly Site Demand (Heating)
M Total of 2.2MW of Biomass Boilers
W 1no CHP Unit 110kWe, 181kWth:
B 1no CHP Unit 135kWe, 21 5kWth:
ino CHP Unit 135kWe, 21 5kWth:
1no CHP Unit 135kWe, 21 5kWth:
E M 1no CHP Unit 135kWe, 215kWth:
1no CHP Unit 228kWe, 358kWth:
1no CHP Unit 228kWe, 358kwth:

Natural Gas
Natural Gas
Natural Gas
Natural Gas
Natural Gas
Natural Gas
Natural Gas

L

1 731 1481 2191 2321 3851 4331 5111 5841 6571 7301 85031

Cumnulative Hours

Figure 2 Cumulative Hourly Heat Demand Curve for All Heat Generation Systems.

Delivery and supply

The delivery of fuel for either of the two strategies would be via the road network proposed

within the site, which in turn link into the existing road network. Detailed servicing

arrangements to Plot HS.16 would be submitted to and approved by the local planning

authority prior to commencement of development of Plot HS.16.

Potential suppliers of fuel for Primary Strategy 1 will be identified during detailed design for the

energy centre. This will require details of the suppliers to be submitted and approved by the

local planning authority prior to the commencement of development of the energy centre.
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1.15

1.1
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Information regarding potential suppliers of fuel for Primary Strategy 2 is given in a separate

planning application by Blue NG.
Primary Strategy 1 - Air quality

The air quality impacts of the proposed development are detailed in the Environmental
Statement, submitted as part of the outline planning application (principally Section 10: Air
Quality). This assessment concludes that the operational effects of Primary Strategy 1 would
not lead to a breach of the AQS objectives and effects range from negligible to minor adverse.

Under Primary Strategy 2 the increase in pollutant concentrations would lead to a slight breach
of the AQS objectives at some isolated locations. The increase in pollutant concentrations is
attributable to both emissions from the Blue NG scheme and increased vehicle emissions
associated with changes in traffic flow characteristics. These operational effects generally

range from slight to moderate adverse for No2 and negligible for PM10 emissions.

Primary Strategy 2 — Fuel Information

Details of the carbon intensity of the bio-diesel (pure rapeseed oil) that will be used under
Primary Strategy 2 are summarised in the table below. The figures have been used to calculate
the carbon savings for Primary Strategy 2.

Green House Gas Emissions Data
Blue-NG typical Fuels gmC0, /M1 kgCO.fkwh

Fure Rapeseed Ol to be used by the Blue NG Scheme 35 Q.0097
Mote: The emission factar listed above includes estimates of CO. emissions from planting, harvesting,
sawing up and other processing, and delivery to the point of use according to the Blue NG QOperators

Conversion Formulas
g/ x 0.001 =kg/Ma
ka/MI = 0.2778 =ko/KWh

Comparisons grnCio. M leq T h
Farrmed wood methanal 7 0.0019
W' aste Wood Methanol 5 0.0014
Heating oil 0.2700
Mains gas 0.1940
House Coal 0.2910
Targets set in Part L2A: 2006 kgCO/kWwh
+« wood logs 0.025
+ wood pellets in bags 0.025
+ bull wood pellets 0.025
« wood chips 0.025
* heat from boilers - biomass or biogas 0.025
+ heat from boilers - waste combustion 0.043
+ waste heat from power stations 0.013
¥alue that has been used for the Assessment of the Blue NG Scheme 0.025

Table 4 - Turbo Expander Scheme Fuel Information
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1.16

1.17
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Following discussions with the GLA it is considered that as the BlueNG proposals are the subject
of a separate planning application it is not appropriate to provide the following information at

this stage:

¢ Details of the impact of high fuel prices on the running costs and viability of the bio-

diesel engines; and

e Details of the CHP engine to be used, the manufacturer and the manufacturer’s

warranty.
Overall CO, Emissions after including all unregulated loads

Table 5 summarises the potential CO, reductions of the illustrative Primary Strategy 1. It
should be noted that the CO, emissions from the unregulated / appliances’ loads are expected
to make up 49% of the total projected emissions for the development. These are mainly
electricity loads that can not be controlled by building and building services design, i.e.
structures planning and design, but only by occupational and behavioural change. If the
occupants would take the full advantage of smart metering, demand side management, high
efficiency appliances and appliance controls, the CO, emissions from the unregulated /

appliances’ loads could be reduced by up to 30% with an extra 15% site CO, emissions

reduction; the overall CO, reductions then would be 40% in relation to the baseline.

Baseline Scenario 19,744 -

After Energy Efficiency Measures Only 16,904 2,841 | 14.39%
After the inteqgration of the Matural Gas CHP 15,476 4,268 | 2162%
After the integration of 2.ZMW Biomass Boilers 14,429 5,316 | 26.92%

Table 5 Summary of CO2 Emissions by Primary Strategy 1

Complementary Renewable Energy Sources

Under Primary Strategy 1, the CHP capacity has been optimised and the percentage CO,
improvement of biomass boilers has been re-assessed in light of this. Under Primary Strategy 1
a 5.31% reduction in CO, would be achieved through the use of renewable energy (bio-mass

boilers supplying the site wide heat network) in relation to the total emissions on site. (Note:
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1.18

1.19
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This is equal to 6.77% emissions reduction in relation to the emissions after the

implementation of all energy efficiency measures and CHP)

It is noted that, though the renewable energy target is below the 20% required by the
adopted London Plan (2008), the percentage of total heat provision by CHP Units is 54.51%
and that this fits better within the London Plan hierarchy, as the CHP is fully optimised and is
the primary heat source. GLA have indicated flexibility is available on the 20% target in this
case as the scheme is giving precedence to other aspects of the GLA hierarchy. In that context
the scheme includes provision of a district heating system throughout the site. It would be
possible for the percentage of CO, emissions by biomass to be increased to 20% by reducing
the standards of the thermal envelope and reducing the percentage of heat provision by CHP.
However, whilst such a design approach could achieve a percentage compliance it would be

against the main aim of the regulations to reduce the overall site emissions.

The overall CO, reduction, including energy efficiency measures, would, therefore, be 26.92%
against the 2006 Baseline when all the unregulated loads are included.

It is not intended to include any complementary renewable energy system at this stage. The
Energy Strategy will, however, be kept under review and the feasibility of the inclusion of
additional technologies will be assessed for each plot at the relevant detailed design stage.

Overall

The scheme will provide:

e At least a 24% overall average improvement by energy efficiency measures, in
Dwelling Emissions Rates (DER) over Target Emissions Rate (TER);

e Adistrict heating system throughout the site;

e Energy reduction measures and provisions of Low and Zero Carbon Systems at or

better than Level 4 of the Code for Sustainable Homes; and

¢ Excellent BREEAM for non-residential buildings.

By delivering an overall CO, reduction of 26.92% against 2006 Baseline, when including all the

unregulated / appliances loads, the West Southall development can comply with the aims of

creative minds safe hands
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the London Plan. The reductions would be achieved by energy efficiency measures (14.39%),
natural gas CHP (7.23%) and Biomass boilers (5.30%). Future technologies are likely to be
commercialised in the timescale of this development and these may also contribute to
achieving the above reductions too. The Energy Strategy will be kept under review as the West
Southall development is progressed.

The CHP operation has been optimised, as it has been requested by the GLA, and the heat
provision by the CHP systems can supply 54.51% of the total heat demand, space heating and
domestic hot water, for the site. The above percentage will be reassessed when, as is likely,
an Energy Services Company (ESCo) is established to deliver and manage the necessary

infrastructure.

When the unregulated / appliances loads are not considered, illustrative solution Primary
Strategy 1 has the potential to reduce the average site BER/DER by 46.52% against 2006 TER
by energy efficiency measures (24.87%), natural gas CHP (12.49%) and Biomass boilers
(9.16%).

This percentage is achievable by either the illustrative Primary Strategy 1 or Primary Strategy
2. Table 6 summarises the potential reduction of CO, emissions for the residential elements of
the development, when all the carbon credits will be attached to the residential part of the
Masterplan. These exceed the minimum requirements of Code Level 4.

The overall reduction of CO, emissions could be further increased at detailed design stage by
reducing the percentage of the unregulated / appliances loads. These loads are related to
occupational behaviour and any percentage (%) reduction of these can not be assessed at this
planning stage. At the detail planning stage, the impact of smart metering, demand side
management, high efficiency appliances and appliances controls will be evaluated for the final

proposed design.
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Matural Gas Nagﬂslfas
CHP Only -
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Flat 1 43,64 3036 |16.40 |45.00019.38 |69.00
Flat 2 44.61 20.81 |15.95 |40.0019.56 |o4.00
Flats 3,4 96,16 26.90 1497 |44.0018.86 |67.00
Flat 5 o6.8 26.06 |14.51 |44.00018.75 |66.00
Flats 7, 12 a6.8 26.79 |14.89 |44.00)8.83 |67.00
Flats 18-21 4a.61 20.81 1569 [41.00019.28 |65.00
Flats 24, 48 43.64 26.15 ]15.29 |41.0019.16 |64.00
Flat 27 56,16 24.82 |14.54 |41.00)8.78 |&64.00
Flats 30, 54 56,92 27.79 |14.82 |46.00)8.56 |69.00
Flats 37, 61 o692 27.79 |14.50 |47 001849 |69.00
Flats 32-35 o016 21.29 |13.72 |35.00)2.61 |99.00
Flats 40, 64, 73(56.92 28.05 |14.70 |47.0018.53 |69.00
Flats 41, 65 29,25 22,60 |13.89 |38.00)8.73 |61.00
Flats 46, 47, 70,/56.16 21.29 |13.72 |35.00)8.62 |59.00
Flats 56-59 oa.16 23.91 |14.53 |39.00)8. 77 |63.00
Flats 60, 74 56.8 29,83 |14.89 |42.0012.83 |65.00
Flats 66-69 46,61 25.87 11575 |29.00012.34 |63.00
Flat 72 43.64 2927 11687 |42.00019.47 |67.00
Flat 75 o692 3072 11559 49000871 |F1.00
Flat 76 56.8 29.02 |14.73 [41.0012.80 |64.00
Flat 82 S6.8 27.69 115,32 |44.0018.91 |67.00
House tvpe 1 [F2.7 23.16 |12.91 |44.00)%.54 |6¥.00
House type 2 |F2.7 23.16 1290 |44 00)7.54 |67.00
House type 2 (89,12 21660 |11.92 |44.00)7.08 |67.00
House type & 82,9 24.06 1259 47000727 |69.00
House type 9 (727 23,16 |12.93 |44.00)7.57 |67.00

CODE LEVEL Level 3 Level 4
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Table 6 Evaluation of Potential Credits Related to the 'Code for Sustainable Homes'
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2.1

2.2

Introduction

Primary Strategy 1: On-Site CHP Energy Centre with Biomass

Primary Strategy 1 provides an overall average 26.92% CO, reduction per square meter
against 2006 baseline, of which 14.39% is achieved by Energy Efficiency Measures, 7.23% by
the provision of 54.51% of heating by natural gas CHP and 5.31% by the use of biomass
boilers to meet the remaining heat demand.

Energy efficiency measures will include:
o Increased building fabric insulation
o Reduced air-permeability

o Energy efficient lighting

A community heat and power distribution network will be connected to a Central Energy
Centre that incorporates natural gas CHP units and Biomass boilers. These will provide heat for
all the space heating and domestic hot water required as well as meeting some of the

development’s power requirements.

CO2 emissions for Primary Strategy 1 are summarised in Table 7: -

Total Met Carbon Cioxide Total Carbon Dioxide Emissions

Emissions, in tonnes per Savings in relation ko the base
annurn in konnes per annunm
Baseline Scenario 19,744 -
after Energy Efficiency Measures Cnly 15,904 2,841 1439%
After the inkegration of the Matural Gas CHP 15,474 4,268 2 B2%
&fter the integration of 2, 2MW Biomass Boilers 14,429 5,316 26.92%

Table 7 Emissions Summary: Primary Strategy 1 - Natural Gas CHP Units and Biomass Boilers

2.3

WYG Engineering part of the WYG Group
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The development as designed is projected to have annual net CO, emissions of 14,429tonnes.
An equivalent development built to current Building Regulations would have annual CO,

emissions of 19,744 tonnes.
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2.4

2.5

2.6

2.7

2.8

2.9
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Therefore, the proposed scheme will provide annual CO, emissions savings of 5,316 tonnes.
This equates to a 26.92% overall average improvement above Building Regulations for CO,
emissions, when unregulated power, appliances and cooking related CO, emissions are

included in the calculations.

It should be noted that even though 100% of the heating can be provided by Low or Zero
Carbon Technologies, the total CO, reduction by these technologies cannot significantly higher
than those presented in Table 7; as the ratio of “heat related CO, emissions” to the “electricity

related CO, emissions”, in such a development can not higher than 1:6.

PRIMARY STRATEGY 2: Turbo Expanders / Combined Cycle System, i.e. The Blue
NG Scheme

The National Grid gas pressure reduction station (“"PRS”) requires heat to counter the Joule-
Thomson effect and ensure that the bulk temperature of the gas remains within the
operational range specified by National Grid. BlueNG propose to meet this heating requirement
using heat recovered from the CHiP (Combined Heat and intelligent Power) power generation
cycle.

Under these proposals, Primary Strategy 2 will provide at least the same CO, % reduction per
square meter as Primary Strategy 1.

Energy efficiency measures will include:
¢ Increased building fabric insulation
e Reduced air-permeability

¢ Energy efficient lighting

A community heat and power distribution network will be connected to a Central Energy
Centre that houses the Blue NG scheme. This would provide heat for all the space heating and
domestic hot water required as well as meeting all of the development’s power requirements,
with excess electricity exported to the grid.
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2.10

Based on the information submitted by Blue NG, the proposed development is projected to

have annual net CO, emissions of -3,700tonnes. An equivalent development built to current

Building Regulations would have annual CO2 emissions of 19,744 tonnes.

annum

Baselne Scenario 19,744
After Energy Efficiency Measures Only 16,904 2,841
After the integration of the Blue NG Scheme -3,700 23,444

Table 8 Emissions Summary: Primary Strategy 2 - The Blue NG Scheme

Based on the information submitted by Blue NG, the proposed development is projected to

have annual net CO, emissions of -3,700tonnes. An equivalent development built to current

Building Regulations would have annual CO, emissions of 19,744 tonnes.

WYG Engineering part of the WYG Group
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3.1

3.2

3.3

3.4
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Methodology

The carbon dioxide emissions of all residential units have been calculated by the Standard
Assessment Procedure (SAP: 2005) for the energy rating of dwellings, while the carbon dioxide
emissions of non-dwellings have been calculated by a dynamic simulation model produced
within IES<Virtual Environment> utilising available information on energy consumption profiles
that are available within the NCM database. The energy consumption of the assessed options
was computed by a Dynamic Simulation Modelling tool, i.e. IES<VE> and bespoke in-house
developed tools. The assessed Masterplan is compared with equivalent buildings that could

have just passed the “Part L: 2006 Target Emissions Rate” benchmark.

In order to comply with the Part L: 2006 of the Building Regulations, the actual Building
Emissions Rate (BER — for non dwellings) or Dwellings Emissions Rate (DER — for dwellings)]

must be less than or equal to the Target Emissions Rate (TER).

The SAP: 2005 methodology has been used to develop standard assessment profiles for the
energy rating of dwellings. The energy consumption of appliances and cooking within dwellings
has been calculated using the standard algorithms proposed by BRE within the Code for
Sustainable Homes Technical Guide. For all other types of accommodation, the non-building
services appliances and other unregulated energy profiles are based on the NCM:BRE
Database and have been compared against the Good Practice Benchmarks of “CIBSE Guide F —
Energy Efficiency in Buildings, 2nd Edition, 2004, Part C". All appliance consumption data is
better than Guide F Benchmarks for each type of building.

Competent trained engineers undertook the SAP & SBEM-IES<VE> calculations to evaluate the
emissions rating of all the proposed types of accommodations. By developing Virtual building
models, the actual energy consumption of all proposed accommodation was projected using a
typical year, i.e. CIBSE London Test Reference Year (TRY), and BRE’s National Calculation
Method (NCM) consumption profiles. The methodology is shown in Figure 3.
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Figure 3 Detail Energy Appraisa's Methodology Flow Chart
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4 Baseline and Emissions after Energy Efficiency
Measures
4.1 The data, which have been derived by the DSM / SAP simulations is summarised in Table 8

below (please see Appendix 1 for full details of the indicative performance specifications used).
Table 9 summarises the projected CO, emissions after the inclusion of energy efficiency

measures.

Baseline {vinimum

d,
of Building PR
inm

320,000 + 61.45% 40.20 12,864,000

Non-Food Retail 14,200 +58.77% 149.70 2,125,798
Food Retail 5,850 + 212.34% 369.18 2,159,728
Restaurants, Bars and Cafes 1,750 + 54 59% 144 .85 253,483
Hotel 9,650 + 56.55% 85.17 521,903
Office / Studios, Conference 6,500 + 112 .81% 93.21 605,861
Cinema 4,700 + 77.93% §9.85 422,307
Healthcare 2,550 + 43.66% 63.93 163,024
Educational 3,450 + 54 88% 44.92 154,961
Sports Pavilion 390 + 92 89% 47 .64 18,581
Multi-Storey Car Park 24,450 N, 5.33 154,768
TOTAL, in m’| 393 430 SUM, in kgCQ, 10,744,426
COMBINED SUM, in kgCO,/m? 50.18

* Other Appliances Loads include unregulated loads such as lifts, computers, external lighting, televisions, cooking etc
Table 9 Baseline CO, Emissions

After Energy Efficiency

um

Buildi
Residential 320,000 17.83 15.30 + 85.81% 33.13 10,601,280
Non-Food Retail 14,200 71.90 56.00 + 77.89% 127.90 1,816,238
Food Retail 5,850 112.80 25098 + 222.50% 363.78 2,128,138
Restaurants, Bars and Cafes 1,750 79.20 51.15 + 64.59% 130.35 228,118
Hotel 9,650 46.40 30.87 +66.53% 77.27 745,668
Office / Studios, Conference 6,500 39.00 49 41 +126.69% 88.41 574,661
Cinema 4,700 47.10 39.35 + 83.55% 86.45 406,327
Healthcare 2,550 32.40 1943 + 59.97% 51.83 132,169
Educational 3,450 13.60 1592 +117.03% 29.52 101,831
Sports Pavilion 390 14.70 2294 +156.09% 37.64 14,681
Multi-Storey Car Park 24,450 NA 6.33 NA 6.33 154,768
TOTAL, inm’| 393,490 SUM, in kgCO,| 16,903,881
SUM, in kgCO,/m? 42.96
Improvement than Baseline 14390/0

Table 10 CO, Emissions after Energy Efficiency Measures
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4.2 The proposed energy efficiencies measures, based on good and best Practice design

principles', are summarised in Tables 11 and 12 below.

Table 11 Summary of good and best practice systems specifications

Latest Building
Regulations (2006)

Proposed Maximum 9% Improvement than the
U-Values: West Southall Latest Amendments of

Maximum Average U- o .
g9 Development, in W/m’K  Building Regulations

Values, in Wim’K

External Walls 0.35 0.15 57%
Windows 2.2 1.1 50%
Roofs 0.25 0.15 40%
Floors 0.25 0.15 40%
Air Permeability 10m’/m°h @50Pa 4m”im*h @50Pa 60%

Table 12 Heat Transmittance Values (U-Values) for external building elements, in W/m?K, in
comparison to current Building Regulations Requirements.
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4.3 CO, emissions from the unregulated / appliances’ loads are expected to make up 49% of the
total projected emissions for the development. Most of this demand will be from non-domestic
buildings, as a result only 63.1% of the total emissions would be produced by the residential

elements, which make up 81% of the proposed floor area. A comparison is shown in Figure 5.

5,000 -
Cumulative CO, Emissions in a Trypical Year
4500 7 OProjected Hourly Development Emissions (= 100%)
OProjected Hourly Residential Development Emmisions (= 63.1%)
4,000

3,500

3,000

2,500

2,000

Hourly CO; emissions, in kgs

1,500

1,000

500

1 731 1461 2191 2921 3851 4381 5111 5841 &571 7301 8031
Cumulative Hours

Figure 4 Comparison of Projected Emissions of West Southall Masterplan with the

Residential Accommodation of the Site

4.4 83.96% of the total annual heating demand will come from residential elements of the
development. More information and a comparison between the “total site” and “residential

only” heating demands is shown in Figure 6. Please see Appendix 2 for further information on

energy consumption.
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Heat Demand, in KWh

9,000

8,000

7,000

6,000

5,000

4,000

2,000

2,000

1,000

Annual Cumulative Hourly Heat Demand Curve

O Instantaneous Hourly Site Demand (Heating): Total = 100%

O Instantaneous Hourly Residential Demand (Heating): Tokal = 83.96%

731

1451

2191

2321

351

4351

5111 5841 &571 7301 8031
Cumulative Hours

Figure 5 Comparison of the Projected Total Heat Demands of the West Southall Masterplan
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against the Residential Accommodation Only
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5 Energy Statements

5.1 These are based on Appendix D of the ‘Supplementary Planning Guidance, Sustainable Design
and Construction (Mayor of London)’. The purpose of this information is to identify where a
proposed project can make the most effective energy and carbon emissions savings in a
scheme. It validates whether a scheme achieves the Mayor’s percentage target for reduction in

carbon emissions from renewable energy technologies.

5.2 Both the proposed Primary Strategies fully comply with Building Regulations and the Mayor’s of

London Planning requirements.

5.3 Both proposed strategies will provide district heat and power networks. Appendix 3 provides

further information including:

Indicative Power Distribution Network, incl. an Embedded High Voltage Rings’ Network
¢ Indicative Heat Distribution Network, incl. potential location of thermal substations

¢ An Indicative Energy Centre Layout of Primary Strategy 1: On-Site CHP Energy Centre with

Biomass boilers

e The Operational Energy Input and Output of Primary Strategy 2: Turbo Expanders /
Combined Cycle System, i.e. Blue-NG Option

WYG Engineering part of the WYG Group creative minds safe hands
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5.4

5.5

5.6

5.7

5.8
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Primary Strategy 1: On-Site CHP Energy Centre with Biomass

A key method of enhancing the energy-efficiency of a development is to embrace economies
of scale, where possible. A centralised heating plant is therefore preferable to individual
heating systems, especially where there is a need for hot water throughout the year. Such a
system is well-suited to residential units. Whenever a centralised system is considered suitable,
the CO, saving which can be gained from employing Combined Heat and Power (CHP) should

be considered.

CHP is usually a financially sustainable solution when it is used to provide heat and electricity
for over 4,000 hours a year and is ideally suited to a demand profile which is predictable and
relatively constant. In addition, financial and technical reasons, all three of the following
conditions should be fulfilled during its operation:

i) The CHP should not operate during the night tariff; the CHP should operate between
7:00 and 24:00 hours, AND

i) The Heat Output of the CHP should be less than the Instantaneous / Hourly Heat
Demand on Site; AND

iii)  The Electricity Output of the CHP should be less than the Instantaneous / Hourly Power
Demand on Site.

To further optimise the operation of the CHP units, the thermal store design and optimisation
modelling exercise has been based on the Domestic Hot Water demand for evening hours.
Modelling and research has identified that the ratio of heating demand for Domestic Hot Water
in residential developments between the hours of “07:00 — 9:00” and “18:00 — 24:00" is
approximately 1:4.5.

The above suggest that a modular CHP system which consists of 7 units (2no
228kWe/358kWth CHP Units, 4no 135kWe/215kWth CHP Units and 1no 110kWe/181kWe CHP
Unit) is the most suitable approach. These units have been sized to be installed at different
development stages, i.e. only 1 unit will be operational during Stage 1 of the Development.
Even though the average operation time of all units when fully operational will be 3,655hours
per annum, the mean operational time of the bigger units will 5,100hours meaning that this
will be a financially viable solution. 54.51% of the total heat demand can be supplied by the

CHP units. For more information, please refer to Figure 6.
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9000
Cumulative Hourly Heat Demand Curve per Annum
O Instantaneous Hourly Site Demand (Heating)
5,000 - W 1no CHP Unit 110kWe, 181k\Wth: Natural Gas
M 1no CHP Unit 135kWe, 21 5k\Wth: Natural Gas
7000 - 1no CHP Unit 135kWe, 215kWth: Natural Gas

1no CHP Unit 135kWe, 21 5k\Wth: Matural Gas
1no CHP Unit 135kWe, 21 5k\Wth: Matural Gas
6,000 - 1no CHP Unit 228kWe, 358kWth: Natural Gas

1no CHP Unit 228kWe, 358kWth: Natural Gas

Heat Demand (or Production), in KWh

5000 -
4,000 -
3,000 A
N
2,000 - -
M
1,000 - L.

1 731 1481 2191 2971 3651 4381 5111 5841 6571 7301 8031
Cumulative Hours

Figure 6 Provision of 54.51% of the Masterplan Heating Demand by the Integration of a

Modular CHP System

5.9 The performance calculations of the 7 Natural Gas CHP Units are summarised in Table 13.
2.2MWth Biomass Boilers have also been proposed to provide top-up heating. The total CO,

reductions of the development (including energy efficiency measures) are 26.92%, as

summarised in Table 14.
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Symbol Value Description
@] 14,608,848 (KWWh Annual heating demand for space heating and hot water
1 34 .51% % Percentage of heating demand met by CHP
Oy, 7,908,318 |kKWh Annual heating supplied by CHP ot M
Fo 1541k Fated heat output of CHP {maximum)
h 3133 hours Full hours run (equivalent) Oy xRy
F. 1108 kWY Fated net electricity output of CHP (maximum)
5,676,642 |KiWh Met electricity generated R.xh
Cf, 0.568|kgCQ2ikWh | Carbon dioxide factor for grid-displaced electricity 0.568
Ce 3,224.333 (ka Carbon dioxide saved owing to electricity from CHP Qe x Cf,
R 3236 (kWA Fated fuel consumption of CHP
18,148,831 |kwh Annual fuel consumption of CHP Fxh
. 0.194(kgCO2KWh | Carbon dioxide factor for fuel supply to CHP Matural Gas
3,820,873 (ka Fesulting carbon dioxide emissions due ta fuel consumed by CHP Clonp X Clicnp
Eoon 29 % Seasonal efficiency of conventional boiler Condensing
8,886,874 (KwAh Annual fuel consumption of conventional boiler CE an
N 0.194(kgCOZNh | Carbon dioxide factor for fuel supply to conventional boiler Gas=0.194
1,724,084 |kg Fesulting carbon dioxide emissions due to gas for conventional bailer Can * Ctoan
g 1427513 |kg Carbon dioxide emissions saving resulting from the CHP system Coan- Conp ¥ Co

Performance calculation are made on an annual basis, with the assumption that the CHF system use is heat lead. The performance of the
CHF is based on hours run. This is calculated by dividing the annual heat demand of the building (space heating, water heating, process
heating) which will be supplied by the CHP system by the rated maximum heat output of the CHP machine itself, excluding any heat-only
element contained in the installation. This calculation must, therefore, take into account any other heating systemn that will help to supply
peak heat demand in order to give the actual heat supplied by the CTHP installation {accounted for above by the factor 'M'). The carbon

digxide emissions saving resulting from a CHP systerm can be derived as fallows: Cs=Ccon-Cchp+Ce

Table 13 CO, Reduction Performance Calculations for #7 Natural Gas CHP Units

Carbon Diox

1 Baseline

19744 426 5018

2 Energy Efficiency Savings Only, i.e. 'Be Lean' 16 5903 8581 4296

Improvermnent than Step 1 = (50,18 -
45.96) /50,18 = 14.38%

Savings from CHP Only, i.e. 'Be Clean” 2no
3 228kWWed358kWth, 4no 135kWel215kWth & 15 476 367 39.33
1no 110kWe/181kWWe

Improvermnent than Step 2 = (42.96 -
39.33) /4296 =8.44%

Saving from Renewable Energy - 2. 2MWW
Biomass Boilers Heating, i.e. 'Be Green'

14 A28 B17 36.67

5 Cwerall Savings for Proposed Development

Improvement than Step 1, i.e.
Baseline

Improvermnent than Step 3= (39.33 -
36.67)/38.33=6.77%

ures, I

26.92%

Table 14 CO, Reduction Performance Calculations for #7 Natural Gas CHP Units and
a 2.2MW Biomass Boiler
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5.10

5.11

Primary Strategy 2: Turbo Expanders / Combined cycle system, i.e. The Blue NG

Scheme

The operational characteristics of the Blue NG Scheme, which will be implemented as part of

the Primary Strategy 2, are summarized in Table 15. The CO, Emissions of the fuel to be used

in the Blue NG Scheme are shown in Table 16.

Parameter

Inputs

The Blue NG, Heat
and Power Data

Fuel Input {MWth)

2500

Heat Ltilisation

Heat to Expander (MWth) 4.30
Pre-Heat Load 0.90
District Heat Load (MWth) 5.00
Fuel Preparation Input (MWth) 050
Total Heat Export .40

Electrical Export

Engine Qutput (Mwe)

Expander Jutput iPeak) (MWe)

Total Electrical Export (MW

System Efficiencies

CHP Efficiency (%) BE.95
Electrical Efficiency (%) 54.11
System Efficiency (%) 56.96
Heat to Power Ratio 1:28

Table 15 Operation Characteristics of the Blue NG Scheme

Green House Gas Emissions Data

Blue-NG typical Fuels

gmC0, /M1 kgCO,fk¥Wh

Fure Rapesesd Oif to be wsed by the Blue NG Scheme

35 00027

Conversion Formulas

Mote:The emission factor listed above includes estimates of CO. emissions from planting, harvesting,
sawing up and other processing, and delivery to the point of use according to the Blue NG CQperators

g/ x 0.001 =kg/MI
ko/M] x 0.2778 =ko/KWh

Comparisons arc o AMI kgC o kwh
Farmed Wood methanol 7 0.0019
Waste wood Methanaol 5 0.0014
Heating oil 0.2700
Mains gas 0.1940
House Coal 0.2910
Targets set in Part L2A: 2006 kgC O /kWh
* wood logs 0.025
+ wood pellets in bags 0.025
+ bulk wood pellets 0.025
* wood chips 0.025
* heat from boilers - biomass or biogas 0.025
+ heat from boilers - waste combustion 0.043
* waste heat from power stations 0.015

¥alue that has been used for the Assessment of the Blue NG Scheme 0.025

Table 16 The Blue NG Scheme'’s Fuel CO, Emissions
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5.12 Assessing the output of the Blue NG Scheme against the site’s Instantaneous projected Power
demand (as outlined in Appendix 2), shows that this Strategy can provide 100% of the power
required. The Blue NG Scheme will also have a constant thermal output of 5SMWy, (in addition
to the heat required for the PRS), which will be sufficient to provide 96.37% of the total heat

demand on site. For more information please refer to Figure 8.

9,000 -
Cumulative Hourly Heat Demand Curve per Annum
2,000 -
O Instantaneous Hourly Site Demand (Heating)
7,000 M Blue NG: CHiP with Biofuels

6,000

Heat Demand (or Production), in KWh

5,000

4,000

3,000

2,000

1,000

1 731 1461 2191 2921 3851 4381 L5111 G841 6571 7301 82031
Curnulative Hours

Figure 7 Projected Total Heat Demands of the West Southall Masterplan against the
Provision of Heat by the Blue NG Scheme

5.13 Under the Turbo Expander / Combined Cycle System operational characteristics outlined in
Table 6 and Figure 8, the potential reduction of CO, emissions can be calculated as shown in
Table 17. The CO, reduction summary of the Blue NG Scheme is shown in Table 18.
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Value

Units

Description

et 14 608 848 |kWvh Annual heating demand for space heating and hot water
il 96.37 % | % Percentage of heating dermand met by CHP
Gy, 13,983,141 |kvvh Annual heating supplied by CHP Gt 3 WA
Ro 5000 | kwy Rated heat output of CHP {maximum)
h 2,797 |hours Full hours run (equivalent) O % Ry
Re 11 963 | kWY Rated net electricity output of CHP {in proportion with the total output)
Qe 33,455 710 (KWWh Met electricity generated Rexh
Cf 0.568|kaCO2/kWh |Carbon dioxide factor for grid-displaced electricity 0.565
Ca 19,002 844 |ky Carbaon dioxide saved owing to electricity from CHP Cle x Cf,
20 595 | kW Rated fuel consumption of CHP (proportional to the total output)
A7 877 BEY |kWWh Annual fuel consumption of CHP R¢xh
0.025|kaCO2/k\Wh |Carhon dioxide factar for fuel supply to CHP Ei;:?:rvative
1,446 942 |ky Resulting carbon dioxide emissions due to fuel consumed by CHP ltehp % Chrohp
83 % Seasonal efficiency of conventional bailer Condensing
15,711,394 |kWvh Annual fuel consumption of conventional boiler ChEeon
0.194|kaCO2/kWh |Carbon dioxide factor for fuel supply to canventional bailer Gas=0.194
3,048 010 (kg Resulting carbon dioxide emissions due to gas for conventional boiler Qeon ¥ Cteon
20603912 |ky Carbon dioxide emissions saving resulting frorm the CHP system Coon - Cohp + Ce

Performance calculation are made on an annual basis, with the assumption that the CHP system use is heat lead. The performance
of the CHF is based on hours run. This is calculated by dividing the annual heat demand of the building (space heating, water
heating, process heating) which will be supplied by the CHP system by the rated maxirmum heat output of the CHP machine itself,
excluding any heat-only element contained in the installation. This calculation must, therefare, take into account any other heating
systern that will help to supply peak heat dermand in order to give the actual heat supplied by the CHP installation (accounted for
above by the factors ™). The carbon dioxide emissions saving resulting from a CHP system can be derived as follows:

Cs=Ccon-Cchp+Ce

Table 17 CO, Reduction Performance Calculations for the Blue NG Scheme

1 Baseline

19,744 426 50.18

2 Energy Efficiency Savings Only, i.e. 'Be Lean' 16,503 381 42.96

Improvernent than Step 1 = (50.15 -
45.96) /5018 = 14.38%

4 Owerall Savings for Proposed Development

Impravernent than Step 1, i.e.
Bazeline

"the improve

Primar_y Strafeg 1

Better than the improvement by the Low
3 Saving from Renewable Energy - Blue NG 3,700,032 -9.40 and Zero Carbon Technologies of
Primary Strategy

Table 18 CO, Reduction Performance Calculations for the Blue NG Scheme
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6 Conclusions & Discussion

6.1 This report presents two illustrative solutions which both can achieve an overall minimum CO,
emissions improvement of 26.92% against 2006 Baseline when all the unregulated loads such
as cooking, PCs, multi-parking lighting, food retail refrigeration, cinema screen projectors
lighting etc are included in the comparison calculations. The two Primary Strategies are only
two of the ways in which the CO, emissions improvement of 26.92% can be achieved.
Technology will be advanced and other building envelope and low carbon energy systems will
be able to provide an equivalent improvement. Primary Strategy 1 has the potential to reduce
the total development’s Carbon Dioxide by 26.92% against 2006 Baseline by energy efficiency
measures (14.39%), natural gas CHP (7.23%) and Biomass boilers (5.31%). The electricity
produced by Primary Strategy 1 will be distributed within the site. Primary strategy 2 could
achieve at least the same percentage savings.

6.2 The percentages included in paragraph 6.1 are lower than the Energy Strategy report (October
2008), as the above percentages include all the un-regulated loads, which have been more
assessed for this report. The overall improvement of the ‘Building Emission Rate’ (BER) /
‘Dwelling Emissions Rate’ (DER) than the 2006 ‘Target Emission Rate’ (TER) is calculated when
the unregulated loads are excluded from the calculations. Primary Strategy 1 has the potential
to reduce the BER/DER by 46.52% against 2006 TER by energy efficiency measures (24.87%),
natural gas CHP (12.49%) and Biomass boilers (9.16%). Therefore, all the Dwelling on site can
fulfil the energy and renewable energy requirements of Code for Sustainable Homes (CfSH)
Level 4. Buildings other than dwellings can achieve valuable credits towards a BREEM Excellent
rating. A summary table of illustrative SAP outcomes which show that CfSH Level 4 is
achievable are available in Table 19.

6.3 The CHP operation has been fully analysed and reassessed following the recommendation by
the GLA. Illustrative energy consumption projections indicate that the proposed 7 CHP units
can provide 54.51% of the total site heating (space heating and domestic hot water)

requirements.

6.4 The site has extra CO, emissions reduction potential by changing the occupants’ behaviour into
more energy-saving conscious attitude as the results presented in this report have
incorporated unregulated / appliances loads according to Good ‘Business As Usual’ Practices.
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Such a reduction is not related to planning, building design or Buildings Regulations
compliance calculations. A 30% potential reduction of the unregulated / appliances loads will
reduce further the total CO, site emissions by 15%. This reduction can not be evaluated at this
planning stage, as the final design of buildings and building services have not been developed.
During the Detail Planning Application, a carbon dioxide emissions assessment could also
consider the potential impact of smart metering, demand side management, high efficiency
appliances and appliances controls.

Natural Gas Naggglfas
CHP Only

Biomass

= 9 5 g

& = g :

£ g = | g | s|&| 3

= m (= =] 5 =] 5

2 5 E 5

= & &
Flat 1 48.64 30,36 |16.40 |45.0019.38 |69.00
Flat 2 46.61 Z26.81 |15.96 |40.0019.56 |&64.00
Flats 3,4 56,16 26.90 |14.97 |44.00|8.86 |67.00
Flat 5 S6.8 20.06 |14.51 |44.00]8.75 |66.00
Flats 7, 12 S6.8 26.79 |14.89 |44.00|8.83 |67.00
Flats 15-21 46.61 Z26.81 |15.69 |41.00]9.28 |65.00
Flats 24, 48 48.64 26.15 |15.29 |41.00]9.16 |&64.00
Flat 27 56.16 24.83 |14.54 [41.00)8.78 |64.00
Flats 30, 54 56.92 27.79 |14.82 [46.00]8.56 |69.00
Flats 37, 61 56.92 27.79 |14.50 [47.00]8.49 |69.00
Flats 32-35 56.16 21.29 |13.72 [35.00)8.61 |S9.00
Flats 40, 64, 75|56.92 28.05 |14.70 [47.00]8.53 |69.00
Flats 41, 65 59.25 22.60 |13.89 [38.00)8.73 |61.00
Flats 46, 47, 70,|56.16 21.29 |13.72 [35.00)8.62 |S9.00
Flats 56-59 56.16 23.91 |14.53 [39.00)8.77 |63.00
Flats 60, 74 56.8 25.83 |14.89 [42.00]8.83 |65.00
Flats 66-69 46.61 25.87 |15.75 [39.00]9.24 |63.00
Flat 72 48.64 20.27 |16.87 [42.00]19.47 |&67.00
Flat 75 56.92 30.72 |15.59 [49.0018.71 |71.00
Flat 76 56.2 25,02 |14.73 |41.0018.80 |64.00
Flat 82 56.2 2769 115,32 |44.0018.91 |67.00
House type 1 |72.7 23.16 |12.91 |44.0017.54 |67.00
House type 2 |72.7 23.16 |12.90 |44.0017.54 |67.00
House type 3 (29,12 21.66 |11.92 |44.0017.08 |67.00
House type 6 |B2.9 24.06 12599 (47001727 |69.00
House type 9 |72.7 23,160 |12.93 |44.00)7.57 |67.00

CODE LEVEL Level 3 Level 4

Table 19 Evaluation of Potential Credits Related to the 'Code for Sustainable Homes'
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Appendix 1: Projected and Indicative Only Design Performance
Specifications

Addendum to the West Southall Masterplan Energy Strategy
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GENERAL INFORMATION

The purpose of this appendix is to present an indicative strategy to be implemented for the design of the

West Southall Development.

West Southall Development is a complex site incorporating 320,000 sq.m of residential units, non-food
retail and retail units, restaurants, bars and cafes, cinema, health care and educational facilities,
office/studio units, sports pavilion and a multi-storey car park. For the modelling we have simulated the
typical buildings using the APACHE thermal dynamic simulation platform on IES <VE> 5.9.0 on. The aim of
this report is to illustrate energy consumption in relation to baseline and again extreme only thermal

specification.
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Restaurant/Bar/Café buildings

Figure 1 Structural representation of the thermal model regarding indicative designs of bars, cafe and
restaurant buildings

Minimum system specification requirements
1. Modeled Performance Specifications for “Restaurants, Bars and Cafes"”: -

Heating: LTHW Boiler
Fuel type: Natural Gas
Generator Seasonal Efficiency: 0.8900
Cooling: Air cooled
Nominal EER: 3.12500
SFP: 1.6 W/ (I/s

Room Description

NCM Building activity Hours and Operational Profile

Bars NCM RestPub: Eating/drinking area
Restaurant NCM RestPub: Eating/drinking area
Cafe NCM RestPub: Eating/drinking area
Table 1 NCM Building activity and Operational Profile
Peak Heat demand 53.18 W/m?2
1.00
g 2.90 7 Peak Cooling demand 25.80 W/m2
ko [ 1
= Peak Power demand* | 44.34 W/m2
=
il -
s Annual CO, emissions - | 172.52 kg CO,/kWh
" Heat
"4 Annual CO, emissions — | 15.76 kg CO,/kWh
0207 Cooling
020 7 Annual CO, emissions — | 214.63 kg CO,/kWh
10 Power**
TITTTTI[TTTI TTI[TITT[TITTTTITTIT[TTIT TTTIITT[TTT]| AnnualcozemiSSionS_ 130'35 kgCOZ/kWh
0d 0 0% 10 ..L! ls 1p 18 E0 E@ id Total**
Tane of Day Annual CO, emissions — | 51.15 kg CO,/kWh
Unregulated loads only
Figure 2 Modulating value for unregulated *  Figure does not include cooling

equipment operational profile ** Includes unregulated loads
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Educational Facilities

Figure 3 3D representation of the thermal model of an indicative educational building

Minimum system specification requirements
2. Modelled Performance Specifications for the main heating system: -

Heating: LTHW Boiler

Fuel type: Natural Gas
Generator Seasonal Efficiency: 0.8900

Cooling: Natural Ventilation

Room Description NCM Building activity Hours and Operational Profile, i.e. unregulated loads
Laboratories NCM SecSchl: Workshop
Business units NCM SecSchl: Classroom
Teaching rooms NCM SecSchl: Workshop
Electronics NCM SecSchl: High density IT work space
Material rooms NCM SecSchl: Workshop - small scale
Table 2 NCM Building activity and Operational Profile
" o Peak Heat demand 71.73 W/m?2
. nan
§ o493 Peak Power demand* 23.86 W/m?2
R
§ o g0 Annual CO, emissions - | 22.90 kg CO,/kWh
SRR Heat
. Annual CO, emissions — | 59.52 kg CO,/kWh
u i Power**
- Annual CO, emissions — | 29.51 kg CO,/kWh
i Total**
o 0] Annual CO, emissions — | 15.92 kg CO,/kWh
R - AL B A 1 UnregulatEd loads Only
Time of Dav *

. . Figure does not include cooling
Figure 4 Modulating value for unregulated ** Includes unregulated loads

equipment operational profile
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Office/Studio Units

Figure 5 3D representation of the thermal model of an indicative office building

Minimum system specification requirements
3. Modeled Performance Specifications for the main system: -

Heating: LTHW Boiler
Fuel type: Natural Gas
Generator Seasonal Efficiency: 0.8900
Cooling: Air cooled
Nominal EER: 3.12500
SFP: 1.8 W/ (I/s)
Room Description NCM Building activity Hours and Operational Profile
Officies NCM Office: Open plan office
Reception NCM Office: Reception
Toilets NCM Office: Toilet
Table 3 NCM Building activity and Operational Profile
Peak Heat demand 11.67 W/m?2
.00
% 1807 Peak Cooling demand 54.94 W/m2
o 0L ED T
E - Peak Power demand* | 39.07 W/m?2
=
hiny _
= e Annual CO, emissions - | 15.45 kg CO,/kWh
9507 Heat
0.8 Annual CO, emissions — | 93.20 kg CO,/kWh
bo10 Cooling
. Annual CO, emissions — | 109.25 kg CO,/kWh
' Power**
0107 J Annual CO, emissions — | 88.40 kg CO,/kWh
8,00 T T T T T Total**
0 e 0f 0F 1o 1 14 16 XF k0 EE  id - "
Time of Day Annual CO, emissions — | 49.41 kg CO,/kWh
Unregulated loads only
Figure 6 Modulating value for unregulated *  Figure does not include cooling
equipment operational profile ** Includes unregulated loads
WYG Engineering part of the WYG Group creative minds safe hands
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Healthcare Facilities

Figure 7 3D representation of the indicative healthcare building

Minimum system specification requirements

4. Modeled Performance Specifications for the indicative healthcare building: -
Heating:
Fuel type:

Generator Seasonal Efficiency:

Cooling:

Room Description NCM Building activity Hours and Operational Profile

LTHW Boiler
Natural Gas
0.8900

Natural Ventilation

Offices NCM Hosp: A&E consulting/treatment/work areas
Special NCM Hosp: Ward offices

Toilets NCM Hosp: Toilet

Circulation NCM Hosp: Circulation area

Table 4 NCM Building activity and Operational Profile

Ilodulating walue

noEn

.10

TTTTTTT[TTT
LT P ]

TTT[TTT [TTT[TTT[TTT[TTT]T
E o0 10 1 14 1F 1%

Tirne of Day

TTTTTTTT
inii id

Figure 8 Modulating value for unregulated
equipment operational profile

WYG Engineering part of the WYG Group

Peak Heat demand 18.85 W/mz2
Peak Cooling demand 28.24 W/m?2
Peak Power demand* 28.50 W/m2

Annual CO, emissions - Heat

8.99 kg CO,/kWh

Annual CO, emissions — Cooling

20.41kgCO,/kKWh

Annual CO, emissions — Power**

98.31kgCO,/kWh

Annual CO, emissions — Total**

51.83kgCO,/kWh

Annual CO, emissions —
Unregulated loads only

19.43kgCO,/kWh

*  Figure does not include cooling
** Includes unregulated loads
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Sports Pavilion

Figure 9 Presentation of thermal model regarding an indicative sports pé-\-/iliori design

Minimum system specification requirements
5. Modeled Performance Specifications for the indicative healthcare building: -

Heating: LTHW Boiler
Fuel type: Natural Gas
Generator Seasonal Efficiency: 0.8900
Cooling: Mechanical Ventilation
Room Description NCM Building activity Hours and Operational Profile
Court Hall NCM SportCtr: Toilet
Fitness Suite NCM SportCtr: Toilet
Table 5 NCM Building activity and Operational Profile
o Peak Heat demand 58.53 W/m2
i-i 8907 Peak Power demand* 15.53 W/m?2
o 0.0
% - Annual CO, emissions - Heat 30.37 kg CO,/kWh
E oo
E b0 Annual CO, emissions — Power** | 75.38 kg CO,/kWh
.50 7
0.4 Annual CO, emissions — Total** | 37.64 kg CO,/kWh
MU: Annual CO, emissions — 22.94 kg CO,/kWh
v Unregulated loads only
0.10 ] * Figure does not include cooling
e e ** Includes unregulated loads

o LI LU JLILL SLELIL SR | TTA[ITT[TIT|
neo0F ¢ 0E 0 10 1 14 1 L& i0  ii It

Titne of Day

Figure 10 Modulating value for unregulated
equipment operational profile

WYG Engineering part of the WYG Group creative minds safe hands

Appendix 1: Projected and Indicative Only Design Performance Specifications .
o6 April 2009 ! Y oes P Appendix 1 - 23



WYG Engineering

WYG Engineering part of the WYG Group creative minds safe hands

Appendix 1: Projected and Indicative Only Design Performance Specifications

06" April 2009 Appendix 1 - 24



WYG Engineering

WYG Engineering part of the WYG Group creative minds safe hands

Appendix 1: Projected and Indicative Only Design Performance Specifications

06" April 2009 Appendix 1 - 25



ineering

WYG Eng

elale pln o
213U3d AUNEId|faUID SHodS kAN
BSM0L D1 |grid/uE

= i 0 €20 I'e 0 7'Z0} 7 0 1’692 7 JeuoijoN
0 680 0 80 6% 0 98 7 0 6'GC 7 renjoy
seg [eanjeN [Ld] ‘191109 pmHLT [SH] ‘s10jelpes (1ajem Buisn Bugeay [exuaj [Ls]
¥33s 4438 ¥33ss 4338S | ZW/UMN | ZUW/UMY | ZWYMMN WM ZW/PN
51003 | ©iesy |oos JeaH xny %) JesH | wap joon | wep jeay | 20AL waisAs

adueuwloliad mEOum>m OVAH

L L [TETFERI

NOT NOT Jayiespn
ghoE €19 (zW) eale [eulaxg
£9ZL €9zl (wyealy
[EUCIION | [enjoy )

slajaweled [eqojs Buipping

(Buipling |euonoN °sA |en}dYy) 19ays eje(q |ealuyaa)

creative minds safe hands

WYG Engineering part of the WYG Group

Appendix 1 - 26

Appendix 1: Projected and Indicative Only Design Performance Specifications

06" April 2009



WYG Engineering

Multi-storey Car Park

Figure 11 3D representation of the indicative car park

Minimum system specification requirements
6. Modelled Performance Specifications for the indicative multi storey car par: -

Heating: n/a
Fuel type: n/a
Generator Seasonal Efficiency: n/a
Cooling: none
o Peak Power demand 1.71 W/m?2
SR T
f; o 5o Annual CO, emissions — 15 kg CO,/kWh
= i Power*
‘é b Annual CO, emissions — Total* | 6.33 kg CO,/kWh
= [
SR * Includes lighting only

=,
-
=
(|

=
=
=

S LU L I L LI RN L B M )

wpoo0E oM 0k 0O 10 lE 14 16 1§ E0 EE i4
Time of Dray

Figure 12 Modulating value for unregulated

equipment operational profile
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Cinemas

Figure 13 3D representation of the indicative cinema unit

Minimum system specification requirements
7. Modelled Performance Specifications for the indicative healthcare building: -

Heating: LTHW Boiler
Fuel type: Natural Gas
Generator Seasonal Efficiency: 0.8900
Cooling: Air cooled
Nominal EER: 3.1250

SFP: 1.6 W/ (I/s)

Room Description NCM Building activity Hours and Operational Profile

Cinema NCM Theatre: Display area
Table 6 NCM Building activity and Operational Profile

i Peak Heat demand 84.10 W/m?2

% o207 Peak Cooling demand 14.56 W/m?2

%ﬂ :: Peak Power demand* 37.04 W/m2

g ::: Annual CO, emissions - Heat 79.90 kg CO,/kWh
0.0 | Annual CO, emissions — Cooling | 2.78 kg CO,/kWh
:: Annual CO, emissions — Power** | 165.72 kg CO,/kWh
"1 Annual CO, emissions — Total** | 86.45 kg CO,/kWh
o0u

DIII I Iﬂlil ' Il‘l|*1I ' ItlISI I IOIE‘EI I IJ.ItlI I Illil ' Illtil ' I_LISI ' Illi‘il I IEIIII I Iilil ' IE-}
Time of Day Annual CO, emissions — 39.35 kg CO,/kWh
Unregulated loads only
*  Figure does not include cooling
** Includes unregulated loads

Figure 14 Modulating value for unregulated
equipment operational profile

WYG Engineering part of the WYG Group creative minds safe hands

Appendix 1: Projected and Indicative Only Design Performance Specifications .
o6 April 2009 ! Y oes P Appendix 1 - 28



WYG Engineering

WYG Engineering part of the WYG Group creative minds safe hands

Appendix 1: Projected and Indicative Only Design Performance Specifications

06" April 2009 Appendix 1 - 29



WYG Engineering

WYG Engineering part of the WYG Group creative minds safe hands

Appendix 1: Projected and Indicative Only Design Performance Specifications

06" April 2009 Appendix 1 - 30



EUO}IPNE pUE S|jeY diSnu/Sewau|s/saijeayl 0oL

afel:

oL SIvZ “eydyy

99°0 vL0 MEW/MA

Zeis  pEeshl A

— — 19} €80 157 £z 998 6471 1852 | reuonjoN L il uonen |

()] 5z 680 7l 90 g5z ot 56 505 90z | rempoy _NOT NOT ~ Jeyesi

c seg [eanjen [Ld] Japoq mHL [SHI ‘AvA 1anp-eng [1s] ) Lze0l 4201 (gw) ok [EUs

P FEER 4435 H33SS| J33SS| W] W UMY | ZWUARY| Wi | ZWir _ EbR ) g {cw) ealy
% 51003 | ©eaH 100D JeaH xny 100D JeaH |wep |00 | wap jee | 29AL walsAs |euoijoN |enioy

c aouewolad sWalsAs IVAH siajawelred [eqolo buiping

(Buipjing [euonoN "SA |enjay) 18ays ejeq |ealuyosa]

WYG Eng

creative minds safe hands

WYG Engineering part of the WYG Group

Appendix 1 - 31

Appendix 1: Projected and Indicative Only Design Performance Specifications

06" April 2009



WYG Engineering

Typical Hotel

Figure 15 3D representation of the indicative hotel development

Minimum system specification requirements
8. Modelled Performance Specifications for the indicative hotel development: -

Heating: LTHW Boiler
Fuel type: Natural Gas
Generator Seasonal Efficiency: 0.8900
Cooling: Air cooled
Nominal EER: 2.5000
SFP: 1.6 W/ (I/s
Room Description NCM Building activity Hours and Operational Profile, i.e. unregulated loads
Bedroom NCM Hotel: Bedroom
Bathroom NCM Hotel: Bathroom
Living room NCM Hotel: Common room/staff room/lounge
Corridor NCM Hotel: Circulation area
Table 7 NCM Building activity and Operational Profile
. L Peak Heat demand 91.02 W/m?2
2 00
i o rn Peak Cooling demand 16.65 W/m2
=]
= i
g B Peak Power demand* 18.27 W/m?2
= 0
= 050 Annual CO, emissions - Heat 228.44 kg CO,/kWh

Annual CO, emissions — Cooling | 7.89 kg CO,/kWh

Bt Annual CO, emissions — Power** | 71.27 kg CO./kWh
0.0
Q.00 TITI[ T[T IT T[T [T [TTI [T [T T[T T[T [ITT Annual COzemISSionS—TOta|** 77.27 kgCOZ/kWh
w0t 06 03 1 1 14 16 1§ E0 fF Ot
Tirne of D
e ey Annual CO, emissions — 30.87 kg CO,/kWh

Figure 16 Modulating value for unregulated
equipment operational profile

Unregulated loads only
*  Figure does not include cooling
** Includes unregulated loads
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Residential Development

Figure 17 3D representation of one block of the indicative residential development

Minimum system specification requirements
9. Modeled Performance Specifications for the indicative hotel development: -

Heating: LTHW Boiler
Fuel type: Natural Gas
Generator Seasonal Efficiency: 0.8900
Cooling: Air cooled
Mechanical Ventilation: Whole house heat
recovery
SFP: 1.6 W/ (/s
Room Description NCM Building activity Hours and Operational Profile, i.e. unregulated loads
Bedroom Dwell: Bedroom (2006 Database)
Bathroom Dwell: Toilet (2006 Database)
Living room Dwell: Lounge (2006 Database)
Corridor Dwell: Circulation area (2006 Database)
Table 8 NCM Building activity and Operational Profile — IES Modelling
Peak Space Heating demand 20.61 W/m2
TR Peak DHW demand 7.43 W/m2
i, e Peak Combined Heating demand 22.04 W/m2
E T Peak Power demand* 19.49 W/m?2
- i
5 ::: | Annual CO, emissions - Space Heat | 14.97 kg CO,/kWh
¢ ar Annual CO, emissions - DHW 20.01 kg CO,/kWh
20 Annual CO, emissions — Total 34.97 kg CO,/kWh
reen Heating
.10 Annual CO, emissions — Power* 62.59 kg CO,/kWh
ra _IJU 0F o 0 05 10 1 14 1 L& 0 iR £ H H
Tire of Dey Annual CO, emissions — Total* 82.60 kg CO,/kWh
Figure 18 Modulating value for unregulated | Annual CO, emissions — 15.3 kg CO,/kWh
equipment operational profile Unregulated loads only **

* Includes unregulated loads

** According to the Code for Sustainable Homes Guide, BRE.
Appliances and Cooking loads Calculations, Ene 7, CfSH
Guide, p.60
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Establishing energy consumption of Residential areas

The estimated energy demand for the proposed residential areas was established on an annual basis.
However, as the data have been produced by SAP: 2005, by using information about the actual proposal, it
is not possible to identify the actual split up between the months; therefore, the annual CO, emission
figures are only presented. The energy consumption of appliances, such as cooking and computers, has
been calculated the Code for Sustainable Homes methodology. IES summary figures are presented in page
“Appendix 1 — 36" and analytically in Appendix 2 and have been compared with the data below. The net
annual CO, emissions under both studies (i.e. SAP and IES modelling) are the same.

Notes for Next Page:
e TER = Target Emissions Rate, according to the minimum requirements of Building Regulations 2006.
e DER = Dwelling(s) Emission Rate, as design and after energy efficiency measures.

e SAP Reports are available after request
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Dwelling(s) Floor area (m°) % Improvement
Flat 1 48,64 30.35 2049 32.00
Flat 2 46.61 26.81 19.14 28.00
Flats 3, 4 56.19 26.90 1876 20.00)
Flat 5 56.80) 26.06 17.64 31.00
Flat 6 56.97 31.72 20 40) 35.00
Flats 7, 12 56.80) 26.79 18.66) 30.00)
Flats 8, 9, 10, 11 5619 24.63 17.69 28.00
Flat 13 56.97 31.72 20 40 35.00
Flat 14 56.80 25.96 1833 29.00
Flat 15 56.80 26.63 1933 27.00
Flat 16 56.9) 31.99 20.97] 24.00
Flat 17 59.25 26.41 18.54 29.00
Flats 18, 19, 20, 21 46.61 26.81 18.69 29.00
Flats 22, 23 56.16 24.83 17.83 28.00
Flats 24, 48 48.64 26.15 18.24] 30.00
Flat 25 46.61 23.18 17.4; 24.00
[Flat 26, 28 56.16 21.29 16.1 24.00|
Flat 27 56.19 24.63 17.€4 28.00
Flat 29 56.80 22.42 16.51 26.00
Flats 30, 54 56.9) 27.79 18.83 32.00
Flats 31, 36, 55 56.80) 23.08 1674 27.00
Flats 32, 33, 34, 35 56.16 21.29 16.159 24.00
Flat 37, 61 56.97 27.79 18.14 3400
Flats 38, 62 56.80) 22.33 16.48 26.00)
Flats 39, 63, 77 56.80 22.93 16.70 27.00
Flats 40, 64, 78 56.97 28.05 18.60) 33.00
Flats 41, 65 59.25 22.60 16.59 26.00)
Flats 43, 43, 44, 45 46.61 23.18 17.69 23.00
Flats 46, 47, 70, 71 56.19 21.29 16.14] 24.00
Flat 49 46.61 25.87 19.149 25.00
Flats 50, 51, 52 56.19 23.91 17.89 25.00
Flat 53 56.80 23.69 17.79 25.00)
Flats 56, 57, 58, 59 56.19 23.91 17.65 25.00
Flats 60, 74 56.80 25.63 18.66 27.00
Flats 66, 67, 68, 69 46.61 25.87 18.94 26.00
Flat 72 48.64 29.27 2140 26.00)
Flat 73 56.97 29.77 20149 32.00
Flat 75 56.97 30.72 20 40) 33.00
Flat 76 56.80) 25.02 1833 26.00)
Flat 79 5929 24.48 17.30 29.00
Flats 80, 81 56.16 23.91 17.63 25.00
Flat 82 56.80) 27.69 19.55 29.00)
[Flat 53 56.920 30.99 20.97] 32.00|
Flat 84 59.25 27.42 19.45 29.00
House 1 72.70 23.16 16.67] 27.00
House 2 72.70 23.16 16.66 28.00
House 3 9.1 21.66 15.51 28.00
House 4 53.99 29.75 20.25 31.00
House 5 8049 21.63 15849 26.00
Holse 6 .90 24.06| 16.66] 30.00|
House 7 87.70 20.94 15.27] 27.00
House 8 72.70 23.16 16.67] 27.00
House 9 72.70 23.16 16.59 27.00
House 10 87.63 22.94 16,39 28.00
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Food Retail

Figure 19 3D representation of one block of the indicative food retail development

Minimum system specification requirements
10. Modelled Performance Specifications for the indicative food retail development: -

Heating:

Fuel type:

Generator Seasonal Efficiency:
Cooling:

Nominal EER:

SFP:

Room Description

LTHW Boiler
Natural Gas
0.8900

Air cooled
4.15000

1.6 W/ (I/s)

NCM Building activity Hours and Operational Profile, i.e. unregulated loads

Food Retail

NCM Ret: Sales area — chilled/speculative

Table 9 NCM Building activity and Operational

Iudidaling wdlle

&N

Profile
Peak Heat demand 3.82 W/m2
Peak Cooling demand 78.78 W/m?2
Peak Power demand* 151.77W/m?2

0.40 7

Annual CO, emissions - Heat

4.40 kg CO,/kWh

L2

nEn T

0107

LI i I L L L R R L R

an ot 04 06 0F 1o 1@ 14 1F 1F Em Er id
Time of Day

Figure 20 Modulating value for unregulated

equipment operational profile

Annual CO, emissions — Cooling

154.78 kg CO,/kWh

Annual CO, emissions — Power**

705.25 kg CO,/kWh

Annual CO, emissions — Total**

363.78 kg CO,/kWh

Annual CO, emissions —

Unregulated loads only

250.98 kg CO,/kWh

*  Figure does not include cooling
** Includes unregulated loads
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Non- Food Retail

Figure 21 3D representation of one block of the indicative non food retail development

Minimum system specification requirements
11. Modelled Performance Specifications for the indicative non-food retail development: -

Heating: LTHW Boiler
Fuel type: Natural Gas
Generator Seasonal Efficiency: 0.8900
Cooling: Air cooled
Nominal EER: 4.15000
SFP: 1.6 W/ (I/s)

Room Description NCM Building activity Hours and Operational Profile, i.e. unregulated loads
Non Food Retail NCM Ret: Speculative retail space

Table 10 NCM Building activity and Operational Profile

. i Peak Heat demand 94.52 W/m2
= 0,90
gj o Peak Cooling demand 26.08 W/m2
=]
= 4
é e Peak Power demand* 82.38 W/m2
= [T
= 850 Annual CO, emissions - Heat | 13.65 kg CO,/kWh
0. 40 7
o101 Annual CO, emissions — 18.80 kg CO,/kWh
o Cooling
bon Annual CO, emissions — 278.07 kg CO,/kWh
0.10 7] Power**
[T AN AR ANAER AR ERERE ARERANE AR REAY LA RNAER RRANE] Annual C02 emissions — 127.90 kg COZ/kWh
w0 o0& 0 wd 1o 1lf 14 1E 1§ X0 EE 0 id4
Ti P Total**
en Ry | CO, emissions — 56.00 kg CO,/kWh
Figure 22 Modulating value for unregulated Annual CO, S0 kg L0,
Unregulated loads only

equipment operational profile *  Figure does not include cooling

** Includes unregulated loads
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National Grid Property Ltd

Appendix 2: Indicative Only Energy Consumption Projections after
Detailed Studies

Addendum to the West Southall Masterplan Energy Strategy
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Appendix 2 — Contents

Projected and Indicative Site Heat Demand — Typical Year 2-3
Projected and Indicative Site Heat Demand — Typical February 2-4
Projected and Indicative Site Heat Demand — Typical Week in February 2-5
Projected and Indicative Site Heat Demand — Typical July 2-6
Projected and Indicative Site Heat Demand — Typical Week in July 2-7
Projected and Indicative Site Power Demand — Typical Year 2-8
Projected and Indicative Site Power Demand — Typical February 2-9
Projected and Indicative Site Power Demand — Typical Week in February 2-10
Projected and Indicative Site Power Demand — Typical July 2-11
Projected and Indicative Site Power Demand — Typical Week in July 2-12
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