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A. Introduction

This document outlines the energy data available and identifies the energy demand associated with Alexandra Park
and Palace.

As part of this assessment, the following values have been generated:

e Space Heating operational peaks and annual energy usage,

o Domestic Hot Water operational peaks and annual energy usage,
e Cooling operational peaks and annual energy usage; and

e Electricity operation peaks and annual energy usage.

The output of this document is information that has been used to create hourly profiles for the project, either from
metered data or AECOMs assessment of the data available.

In addition, actions have been identified to create an improved understanding of the Project’'s energy demands as well as
a Benefits Realisation Programme. The Project’s Benefits Realisation Programme is a system of defining measurable
Key Performance Indicator’s at inception and providing a low resource system that automatically measures, records and
reports data against these KPls.

A.1 Site Description

A1.1 Main Palace Area Schedule

Alexandra Palace Main building has a wide variety of different spaces, with different uses. The Main Palace site plan can
be seenin Figure A-1 below.
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Figure A-1 - Alexandra Palace Main Building Site Plan

To enable the effective review of the energy usage, the Main Palace has been divided into zones based on the ‘main’
rooms in the Main Palace and their ancillary spaces. These zones and their areas in m? are listed in Figure A-2. These
zones have been selected to align to Alexandra Palace’s Forward Maintenance Plan (FMP) sectors, which are also listed
in the below table for clarity.

Table A.1. Alexandra Palace Main Building Energy Zones

Alexandra Palace FMP Sector Used Area
Zone 2
No. (m?)
Palm Court (Including B&K Servery, Londesborough Room) 1 2,976
West Hall 2 3,339
North West Hall & West Yard (Including Roman Bar, NW Tower) 3 4,187

AECOM
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Zone Alexandra Palace FMP Sector Used ?rea
No. (m?)

South West Tower** 4 0
SW Wing - Panorama Room 5 1,000
Great Hall 6 7.032
Ice Rink 7 4,706
Theatre (Including NE Tower) 8 5,017
TV Studios (Formerly BBC Studios) *** 9 402
TV Tower (Formerly BBC Tower) *** 10 1,204
East Court (Including NE & SE Pavilions, NE & SE OBs) 11 2,252
Main Kitchen & Plantrooms 12 4,684
South Basement 13 59
Pavilion Bunker (Including Ski Slope, Pitch and Putt & N/A Not Used

Playground) *

*The Pavilion Bunker has been included as part of the main palace building as it is served from the same MPAN.

**No currently used spaces in the South West Tower. As a result, consumption is zero.

***It has been agreed that to avoid confusion with regards to meters in these zones, the TV Tower and TV Studios will be analysed as

one zone. These are therefore combined in the remainder of this document.

It should be noted that these areas include only the currently used spaces of the Main Palace. Appendix 8.2 indicates

these spaces on a map of the Main Palace Building.

A1.2 Auxiliary Buildings Area Schedule

The auxiliary buildings present on the park site have been reviewed separately with regards to energy usage. There are
eleven different separate buildings / areas that have been initially reviewed. The Park Site Plan can be seen in Figure A-2

below.

AECOM



Energy Delivery Strategy

Figure A-2 - Alexandra Park and Palace Whole Site Plan

As described in more detail below, the metered data provided for these spaces was sufficient to generate a profile
without the use of the building areas. These have therefore been omitted from the study. The separate buildings are
listed in Table A.2.

Table A.2. Alexandra Palace Auxiliary Buildings

Building / Area

Little Dino Workshop

Grove Bunker Main

Lakeside Café / Go Ape

Unmetered Outside Lights

Garden Centre

Cricket Club

Gas Hut (de-energised) *

Meeson House

Paddock Pumphouse

Grove Café

Campsbourne Centre

*The Gas Hut has been excluded from further review

A.1.3 Future Use Area Schedule

The Alexandra Main Palace building contains a number of derelict and semi derelict areas which have been assessed
separately and used to establish profiles for any potential future developments and loads that may be required by the
site. Table A.3 shows the areas of the site that are derelict / semi derelict and which zone they sit in. For the purposes

AECOM
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of profiling, it has been assumed that if these areas were returned to full use, they would have a similar usage pattern
to the 'in use’ areas for the zone in which they sit, unless otherwise stated in bold.

Table A.3. Alexandra Palace Main Building Derelict Areas

Zone Area (m?)

North West Hall & West Yard (Including Roman Bar, NW 100
Tower)
South West Tower 100
SW Wing - New Multi-Storey Building to Replace

2,644
Panorama Room
TV Studios & TV Tower 3,219
East Court (Including NE & SE Pavilions, NE & SE OBs) - 208
Restaurant and Offices for Planned Area
South Basement 3,875

In addition to the potential renovation and usage of the above derelict areas, the following other potential future
changes have been included as part of the review:

- Campsbourne Centre New Community Hub Building

- West Yard Building: inclusion of a production gallery

AECOM
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B. Method of Assessment

AECOM have collected and compiled available electricity and gas meter data for the Alexandra Palace site, working
with the client to identify what data is available and where there are gaps in the data. Following this data collection, the
following tasks were undertaken:

- Utilising the data provided, the schematic information available and visits to site, energy hierarchy maps were
generated for gas, electricity, and oil consumption. These maps show how energy is used across the site and
identify where there is real information available or where assumptions have been made. These are discussed
further in Section C, with the Maps indicated in Appendix 8.4.

- The information available was assessed and energy usage profiles were generated for electricity and heat
requirements for each of the spaces outlined in Section A.

- Means of improving data quality and data collection have been identified and reported separately.

The main levels of data that drive quality that were reviewed are:
- Quantity - the time period which the data covers
- Granularity - the relevant position of the information to the energy hierarchy
- Accuracy - observed omissions, errors or discrepancies present

The occupancy patterns of the palace have been assumed from site visits and discussions with Alexandra Palace staff.
These assumptions have been used to generate the daily profiles that are shown in Appendix 8.1. The assumptions are
included in each of the profiles indicated in the appendix.

B.1 Energy Demand Assessment
For each of the zones outlined in Section A, an annual energy consumption in kWh has been estimated using (in

ascending order of % attributed to assumption):

- Granular (Hourly or Half Hourly) Metered Data

- Monthly Metered Data

- Site recorded information (i.e., schematic information)

- Zone area, usage type and benchmarked values (in the absence of data, or the data being insufficient)

Annual energy consumptions have been established for both electricity and thermal requirements. Where possible, the
sum of the annual demands of each zone were compared to the demand provided for the entire building to ensure
consistency.

The metered data was also impacted by the covid pandemic. The thermal and electrical demand assessments have
looked at and reported on the impact of the pandemic, and assessed the demands pre, post and during covid. In order to
establish the annual energy demands for the palace, the following hierarchy was applied with regards to the covid
pandemic:

- i) Covid figures ignored in final demand assessments where possible
- ii) Where data is granular enough to be relied upon, post covid figures only are used
- iii) For other data, an average of pre and post covid figures is used

- iv) In cases where only data for certain years is provided, this data has been used in absence of extended
periods of information

B.2 Power Demand Assessment

Using the annual energy demands established, energy profiles were generated for each of the zones using profiling
tools. From these profiles, peak loads in kW were extracted for each of the zones. Where possible, the sum of the peak
loads for each zone was compared to the known peak load for the entire building to ensure consistency.

AECOM
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C. Energy Hierarchy and Primary Energy Use

The three types of energy supplied to Alexandra Park and Palace are Gas, Oil and Electricity. For all of the zones
identified in Section A, the supply of these has been investigated and further understood. Energy Maps showing how
these are supplied to each of the zones can be seen in Appendix 8.4 and are included as a separate document for ease
of review. These maps present the findings of how energy is supplied and used by each of the zones.

The maps indicate where there are physical meters present on site, and where there are 'virtual' meters that can be
calculated through either other physical meters or separata data provided (i.e., electricity bills). Branches indicated
without meters have had energy consumption assumed, as described in Sections D-F of this report.

The energy usage across the site as a whole has been summarised in the below sections (C.1-C.3). Further sections
break this energy usage down into zones, which can also be identified in the Energy Maps.

C1 Gas

- Main Palace Supply: 9,1700,000kWh/yr

- Auxiliary Buildings Supply: 158,000kWh/yr

- Means of Supply: Mains Gas Supply (Main Building & Auxiliary Buildings), Purchased Gas Canisters (Auxiliary
Buildings only)

- Uses: Space Heating, Catering, Domestic Hot Water

C.2 Electricity

- Main Palace Supply: 3,900,000kWh/yr

- Auxiliary Buildings Supply: 447,000kWh/yr

- Means of Supply: Mains Electrical Supply

- Uses: Space Heating & Domestic Hot Water (Excluded from Zonal Review), Space Cooling (Excluded from
Zonal Review), Lighting & Power

C.3 Other Fuels (Oil)

- Main Palace Supply: 107,000kWh/yr

- Auxiliary Buildings Supply: 22,000kWh/yr

Means of Supply: Purchased and stored in Oil Tanks
Uses: Space Heating, Vehicles, Electricity Generation

AECOM
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D. Thermal Demand Assessment

In the absence of sub-metered information for the generation of Domestic Hot Water, Space Heating shall be
considered as an assessment of total Thermal Demand. Domestic Hot Water loads are considered to be a small fraction
of site thermal energy usage at varying percentages of total energy use, dependent on zone use type. These have been
factored into the profiles that are indicated in Appendix 8.1.

D.1 Data Summary

No direct sub-metering was present for space heating (or thermal demand). Assessment of the thermal demand is
based on the gas information provided. Gas linked to thermal demand of the Main Palace building is estimated to be
9,100,000 kWhg annually. This is from meter SN. 8618065 and has the catering gas load removed as detailed in Section
F.2. Due to the monthly nature of the data, there is a level of uncertainty and to ensure that the heat demand is not
underestimated the average of the pre and post covid demands was used.

The thermal demand is met by the 4no. Strebel Rex SRE-140 boilers located in the dedicated boiler plantroom, installed
in 2015. The assessed gross seasonal efficiency is assumed to 92% based on the stated efficiency.

This assessment translates the average annual energy consumption of 9,100,000 kWhg to 8,372,000 kWhy, for the
Main Palace building.

Monthly gas consumption data has been provided for the Main Palace Building as a whole from February 2018 to
September 2022. Gas usage has also been provided for these dates as monthly data for the auxiliary building Meeson
House, and the Main Palace kitchen.

For the remainder of the auxiliary buildings, a number have only electric heating present on site. Gas data has been
provided in a number of cases where available, but where this has been assumed to be used for catering as opposed
to heating, this has been included and reviewed separately in Section F.2.

D.2 Data Gaps

There were a number of gaps in the information available with regards to the heat metered data on site. Gaps included
missed readings in the monthly metering data, and no sub-meters available on site to allow a split of areas. Below is a
full list of initial data gaps and how these gaps have been filled in the subsequent analyses.

Table D.1. Gaps and Resolutions in Gas Data

Data Gap

Assumption / Resolution

Missed Monthly Meter Readings

Meter readings were calculated as the average of the
surrounding meter readings

Data provided shown in Cubic Feet

Confirmed that data is in Cubic metres

No Further Breakdown of Data past Monthly Readings

Hourly profiles have been generated based on annual
data and the type of usage for each zone considered

For Main Building, only total heating and Boiler 3 Data
provided

Assumed that total heating is for all 4 boilers and there
are no other heat sources served by this gas intake

No Data for the Pavilion Bunker

Assumed that there is no gas heating to this zone

Garden Centre gas usage not provided between
October - January

% Heating demand to known months assumed as the
same proportion as Main Palace Building's heating. See
Appendix 6

No Sub meters included in the heating system

D.3 Main Palace Areas Thermal Analysis

Profiles for each zone have been generated based on
area data and a comparison to site total gas demand

The monthly data provided has been assessed in three separate periods:
- Pre Covid-Period (February 2018 — February 2020)

- Covid Period (March 2020 - March 2021)

- Post Covid Period (April 2021 — September 2022)

AECOM
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Figure D-1 below shows the average gas consumption in kWh for the three periods listed above, for each month of the
year.

Main Palace Building Consumption
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Figure D-1 - Average Gas Consumption by Month, Main Palace Building

To establish the heating profile for each of the allocated zones, two methods were considered. The first was to use the
room areas, usage type and CIBSE guide TM46 to approximate the annual heat demand, and then use a benchmarking
tool to establish monthly usage profiles. The second was to use the LTHW flow rates serving each zone to calculate the
peak loads for each area and from this establish the annual heat demand, using the assumed profile shapes outlined in
Appendix 8.1.

These LTHW flow rates were obtained from the site LTHW schematics. For spaces included in the 2018 renovation
works, flow rates were obtained from drawings APEWR-BFES-00-XX-DR-M-0200-3 (LTHW Heating Schematic Sheets
1-4 of 4). For spaces excluded from these renovations, the physical copy of the Great Hall Boiler Room Heating
Schematic was used — drawing number HOW/6/2442.

Table D.2 below summarises the results of these methods.

Table D.2. Heat Demand by Main Palace Building Zone

Zone Assumed Use Type Assessed Annual LTHW Flow Annual
Heat Demand (kWh) Heat Demand (kWh)

Palm Court (Including B&K Servery,

Londesborough Room)* Cultural Activities 1,082,860 850,000
West Hall Entertainment Halls 1,402,380 1,150,000

. 650,000
North West Hall & West Yard (including ¢ 0 ainment Halls 1,758,540 (Information
Roman Bar, NW Tower)

Incomplete)
South West Tower PUbI!C Walt.lng or 0 0
Circulation
SW Wing - Panorama Room Cultural Activities 200,000 Insufficient
Information Available
Great Hall Entertainment Halls 2,953,440 2,400,000
Ice Rink** Dry Sports and 805,678 1,050,000
Leisure Facility

Theatre (Including NE Tower) Entertainment Halls 2,107,140 550,000

AECOM
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Zone Assumed Use Type Assessed Annual LTHW Flow Annual
Heat Demand (kWh) Heat Demand (kWh)

Combination of
Public Waiting or Insufficient
Circulation & 192,720 Information Available

General Office

TV Studios & TV Tower

East Court (Including NE & SE Pavilions,

NE & SE OBs) Entertainment Halls 945,840 190,000

Public Waiting or

Main Kitchen & Plantrooms . X 562,080 650,000
Circulation

South Basement Publ!c Walt.mg or 7.100 Insqfﬁment.
Circulation Information Available

Pavilion Bunker (Including Ski Slope, Pitch . . .

and Putt & Playground) Multiple No Heating to Area No Heating to Area

Total - 12,020,000 7,490,000%**

*Palm Court values adjusted to account for additional space heating to maintain elevated temperature in space. 20 Degree Minimum
Assumed.

**|ce Rink values adjusted to account for reduced space heating to maintain cooler temperature in space. 12 Degree Minimum Assumed.
***Total includes where information was available only. ‘True’ total not obtainable.

Following establishing this data, the quality of the data was analysed to decide on which of the two methods for profiling
the heat demand was appropriate, taking into account the gaps that are discussed in Section D.2.

The proposal is to use, where possible, the annual demand estimated from the LTHW flow rate. This is believed to
provide a better estimate for the heat demand. This information is available for all zones bar North West Areas, TV
areas and South Basement (where there is no heating). Using these annual heat demands gives an overall heat demand
for the Main Palace zones of 9.00GWh, which is 7% higher than the total heat supplied by the boilers of 8.37GWh,
accounting for a boiler efficiency of 92%. In order to produce accurate profiles for the separate zones, the heat demand
data has been further multiplied by a factor of 93% to align to the whole site gas consumption data. No allowance has
been made for additional demand anticipated for any electrical heaters on the site, and the Panorama room additional
heating by oil is showing in Section D.3.1. The calculated final annual heat demand, from gas, per zone is shown in Table
D.3.

Table D.3. Annual Heat Demand by Main Palace Building Zone

Zone Annual Heat
Demand (kWh)

Palm Court (Including B&K Servery, Londesborough Room) 790,833
West Hall 1,069,951
North West Hall & West Yard (Including Roman Bar, NW Tower) 1,636,131
South West Tower -

SW Wing — Panorama Room 186,078
Great Hall 2,232,940
Ice Rink 976,911
Theatre (Including NE Tower) 511,715
TV Studios & TV Tower 179,305
East Court (Including NE & SE Pavilions, NE & SE OBs) 176,774
Main Kitchen & Plantrooms 604,755

AECOM
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Zone Annual Heat
Demand (kWh)

South Basement 6,606

Pavilion Bunker (Including Ski Slope, Pitch and Putt & Playground) 0

Total 8,372,000
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Figure D-2 - Main Site Heat Demand by Zone

These annual demands have been used to generate heating profiles for each of the Main Palace zones. The profile
shapes can be seen in Appendix 8.1. The heating profile for the Panorama Room has been based on the demand
indicated in Table D.3 and the additional heating demand currently provided through oil, as indicated below in Section
D.3.1.

D.3.1 Panorama Room Oil Heating

The Panorama Room in the Main Palace Building has additional heating by oil that is delivered to site and then stored in
the Panorama Room store tanks. The volume of oil purchased by Alexandra Palace has been shared and the volume
that is reserved for Panorama Room heating has been identified. This volume of oil has been converted into a thermal
heating demand by utilising the calorific value of the oil supplied (36MJ/l): 65,000kWh annual heating demand. The
breakdown and calculations for the Panorama Room oil supplied for heating is shown in Appendix 8.9. The monthly
heating breakdown of this demand is depicted in Figure D-3.

AECOM
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Figure D-3 - Monthly Heating Demand for the Panorama Room

The remainder of the oil volume that has been provided, is for ‘general use’ around the site, including the backup diesel
generator and on-site works vehicles. This usage has been summarised in Section F.1.

D.4 Auxiliary Buildings Thermal Analysis

Of the eleven auxiliary buildings in the Park, four of them have been identified as using gas or oil and have provided
data or statements that have allowed an annual consumption estimate to be obtained. Of the data obtained, some
assumptions have been made with regards to gas usage. Table D.4 below indicates the areas that have gas / oil usage,
and the assumptions made. For gas / oil that is not used for heating, this has been analysed separately in Section F.

Table D.4. Auxiliary Buildings Gas and Oil Usage

Building Gas Usage Oil Usage Assumptions

Garden Centre Yes N/A All Gas Used for Heating

Cricket Club Yes — Canister Use Yes —Litres Use Provided  All Oil for Heating
Provided All Gas for Catering

Meeson House Yes — Monthly Data N/A All Gas used for Heating
Provided

Grove Café Yes — Annual Usage N/A All Gas used for Catering

Statement Provided

Based on the above assumptions, three of the auxiliary buildings have space heating or domestic hot water provided
by gas or oil. The table below summarises the annual consumption, the method for obtaining the value shown and the
year that this method has been applied to, based on the data obtained.

Table D.5. Auxiliary Buildings Annual Gas Demand

Building / Area Annual Gas Demand Method of Obtaining Year Data is from
(kWh) Data
Garden Centre 128,000 Monthly Gas Usage and 2022
Extrapolation
Meeson House 27,000 Monthly Metered Data 2021
(Gas)
Cricket Club 22,000 Annual Oil Usage Data 2019

The figure below shows the results graphically. This suggests that the heat demand of the auxiliary buildings is
dominated by the Garden Centre. In total, the heat demand (non-electric) of the auxiliary buildings is approximately 2%
compared to the consumption of the Main Palace Building.
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Figure D-4 - Auxiliary Buildings Annual Heat Demand

The monthly data provided for the Meeson House gas consumption has enabled a review of the monthly heating profile
for the three separate periods identified. Figure D-5 below shows the average consumption in kWh for the three
periods, for each month of the year.
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Figure D-5 - Average Gas Demand by Month, Meeson House

This data suggests that there is a reduction in heating demand post-covid. The 2021 annual data has been used for
Meeson House to represent the demand.

These annual demands have been used to generate heating profiles for each of the auxiliary zones. The profile shapes
can be seenin Appendix 8.1.

D.5 Ice Rink/AC Unit Cooling

The Ice Rink Heating / Cooling system is an interconnected system using compressors, heat exchangers and heat
rejection plant to carry out the Ice Rink Underfloor Heating, Ice Rink Cooling and Snow Melt Heating system. These
heating / cooling loads are sustained by the plant in the system, and there is only electrical input to this plantroom. As
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a result, the heating / cooling loads have been excluded from further review as they do not impact on loading
requirements of any potential space heating / domestic hot water plant.

It has been noted that the chiller equipment supplying the Air Handling Unit cooling coils to provide cooling into the Ice
Rink space is no longer running. As a result, the cooling requirement for the Ice Rink space has not been further included
in the review on the basis that it is not currently applicable.

There are a number of split AC units providing spot cooling to various zones in the building. These units have not been
accounted for as part of the building thermal load. It is anticipated that there would be no benefit from replacing these
systems with a building wide cooling system.

D.6 Potential Future Use

Using the areas and use types defined in Section A.1.3 for derelict and semi-derelict areas, annual heat demand has
been approximated. This has then been multiplied by the same factor identified in Section D.3 to align the potential
future use with the whole site energy usage. The results of this are indicated in Table D.6. This table also includes
estimated demand increases for future changes that are identified in Section A.1.3.

Table D.6. Potential Future Heat Demand Assessment by Zone

Zone Assumed Use Type Assessed Annual Revised Annual Heat
Heat Demand (kWh) Demand (kWh)

North West Hall & West Yard (Including

Roman Bar, NW Tower) Entertainment Halls 42,000 39,076

Public Waiting or

South West Tower ) . 12,000 11,165
Circulation

SW Wing - New Multi-Storey Building Cultural Activities 528,800 491,991

TV Studios & TV Tower General Office 386,280 359,392

East Court (Including NE & SE Pavilions,

NE & SE OBS) Restaurant 76,960 71,603

South Basement Public Waiting or 465,000 432,632
Circulation

Lampsbourne Centre New Communtty  Cultural Activities 80,000 74,431

ub Building
YVest Yard (Inclusion of Production Gallery) Entertainment Halls ) )
Total - 1,590,000 1,480,000

*The West Yard inclusion of a production gallery is anticipated to not require any additional heating demand.

This table shows that there is an estimated additional 1,480MWh of heat annually that could potentially be required by
these zones, provided they were all were renovated.
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E. Electrical Demand Assessment

EA Data Summary

The electrical consumption data for the Main Palace Building has been provided on a half hourly basis from 15t April
2018 to 19" April 2023. This has allowed a comprehensive study to be carried out on the electrical consumption for
the Main Palace Building as a whole.

Monthly data has been provided for the electricity consumption of the auxiliary buildings on the site from February
2018 to April 2022, and for the sub-meters that are included in the Main Palace Building. To understand how the
separate supplies work across the whole site, a markup was generated and reviewed with the client. This allowed
MPANSs to be identified and associated with different areas of the site. The results of this are displayed in Appendix 8.3.
Due to the granularity of the data provided, it was determined that the post-covid demands could be used to estimate
annual demand.

For some of the auxiliary buildings, instead of metered data, annual consumption data was provided, or monthly bills
were provided that have been converted into electrical consumption. More detail on the results of this is shown in
Section E.4.

E.2 Data Gaps

There were a number of gaps in the information available with regards to the metered data on site. Gaps included
missed readings in the monthly metering data, and, for the main palace building, areas of the site that were not metered
at all. Below is a full list of initial data gaps and how these gaps have been filled in the below analyses.

Table E.1. Gaps and Resolutions in Electrical Data

Data Gap Assumption / Resolution

No Meters on a number of outside lights Assumed usage patterns and consumption. See
Appendix 8.5

No Metered Data for Garden Centre, Campsbourne Consumption calculated from bills provided, usage

Centre, Grove Café, Paddock Pumphouse and Cricket statements and assumed usage patterns. See Appendix

Club 8.6, Appendix 8.7 and Appendix 8.8

Kitchen Area not provided Assessment of kitchen electrical consumption using

meter readings only

West Hall - E67-70, unclear how these link to the main Meters have not been used in subsequent analysis
electrical system

West Hall - E67-70, large number of O meter readings Consumption calculated using area provided and
assumed usage type. See Section E.3.

Palm Court - E73, large number of O meter readings Consumption calculated using area provided and
assumed usage type. See Section E.3.

Panorama Room - Two supplies without a meter Consumption calculated using area provided and
assumed usage type. See Section E.3.

Great Hall - Three supplies without a meter Consumption calculated using area provided and
assumed usage type. See Section E.3.

Great Hall - E12, Meter includes other unmetered zones No logical way of breaking down this usage due to the
layout of meters.

Ice Rink — E6, Meter includes other unmetered zones No logical way of breaking down this usage due to the
layout of meters.

East Court — No sub metered data available Consumption calculated using area provided and
assumed usage type. See Section E.3.

Theatre — E52-58, large number of O meter readings Consumption calculated using area provided and
assumed usage type. See Section E.3.

AECOM
18



Energy Delivery Strategy

Data Gap Assumption / Resolution

TV Studios & TV Tower - E32, E36, E74-76, E29, E40, Consumption calculated using area provided and

E72, E61-64, large number of O meter readings assumed usage type. See Section E.3.
E10 No Data Chiller Removed — No Consumption from E10
Various other unmetered spaces Unmetered spaces cannot be included in the metered

data analysis. The annual consumptions have been
benchmarked where required and are shown in Section
E.3.

Missed Monthly Meter Readings Meter readings were calculated as the average of the
surrounding meter readings

E.3 Main Palace Areas Electrical Analysis

The half hourly data provided has been assessed in three separate periods:
- Pre Covid-Period (April 2018 — February 2020)
- Covid Period (March 2020 - March 2021)
- Post Covid Period (April 2021 — April 2023)

It has been determined that there are not unexpected variations in the electricity consumption of the main site on
average with either time of day or month of year, with the exception of night-time use for which a larger drop would be
anticipated than is shown. Figure E-1 and Figure E-2 below show the average consumption in kWh for the three periods
listed above, for each time of day and month of the year.
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Figure E-1 - Average Electricity Usage by Time (kWh)
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Figure E-2 - Average Electricity Usage per Day by Month

With a number of areas in the Main Palace Building being used as event spaces, it is important to understand both the
base load and the peak load for the site. Figure E-3 below depicts the Load Duration curve for the data provided. It can

be seen that for the post-covid period, the base electrical load for the site is approximately 200kW, whilst the peak load
is 1031kW.
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Figure E-3 - Alexandra Palace Main Site Load Duration Curve

To better understand the peak loads of the site, an analysis has been undertaken into the common times that these
peak loads occur and what dates these peak loads occurred on. For the post-covid period, the PDC Darts World
Championships were held at Alexandra Palace between the dates of:

- 2022 World Championships, 15" December 2021 - 3™ January 2022

- 2023 World Championships, 15" December 2022 — 3™ January 2023

These peak demands across these championships were reviewed with the following findings:
- Thetop 139 periods of demand (69.5 hours) were all recorded during one of these championships.
- Alldemands recorded equal to and above 90% of the peak demand were recorded at one of these
championships, the demand never exceeded 90% of peak outside of these times.

AECOM
20



Energy Delivery Strategy

- The peak demand for periods outside of these championships was 89% of current peak stated.

AECOM undertook a detailed review of potential regular spikes in electricity consumption within the 5-year period over
which the data was provided. It was discovered that there were only 93 occurrences in which electricity consumption
increased by 33% in half an hour, for loads that were at least 33% of the building peak load. These occurrences were
approximately normally distributed, suggesting that there was no regular spike in electrical consumption that would
require further review.

In order to understand the electricity usage on site, the overall consumption above was used as a baseline to compare
and verify the consumption profiles for each of the main palace zones summarised below. There are 13 areas in the
Main Palace Building that have been identified, and the sub-meters associated with each zone have been tabulated

below. There were also a number of spaces that were not sub metered, as identified in the gaps above.

Table E.2. Alexandra Palace Main Building Sub-Meters Overview

Zone Sub-Meters
Main Kitchen E4

West Hall E24,E27,E67-70
Palm Court E11,E73
Panorama Room E26

Great Hall E12* E15, E23-25, E65-66
Ice Rink E6-9

East Court N/A

Theatre E52-58

Pavilion Bunker (Including Ski Slope, Pitch and Putt & E17-22,E51

Playground)

TV Tower & TV Studios E36, E74-76, E29-32, E40, E61-64, E72
West Yard N/A
Northwest Hall N/A

Other Ancillary Spaces (Plantrooms, Corridors, All 4
Towers)

*E12 also part supplied the TV Tower with no split provided

E3. E5, E10 (no longer in use)

To establish the electricity consumption profiles for each of the spaces below, two methods were considered. The first
was to use the room areas, usage type and CIBSE guide TM46 to approximate the annual consumption, and then use a
benchmarking tool to establish monthly usage profiles. The second was to use the monthly meter readings provided
and, where possible, establish the annual consumption. Due to the gaps listed, in some cases it was not possible to use
the metered data. Table E.3 below summarises the results of these methods.

Table E.3. Electricity Consumption Assessment by Main Palace Building Zone

Zone Assumed Use Type Assessed Annual Metered Data Annual
Electricity Electricity
Consumption (kWh) Consumption (kWh)

Pal Including B&K , A 208,32 57

alm Court (Including B&K Servery, Cultural Activities 08,320 35,573

Londesborough Room)

West Hall Entertainment Halls 500,850 35,806

North West Hall & West Yard (Including . 628,050 Insufficient Metered

Entertainment Halls
Roman Bar, NW Tower) Data
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Zone Assumed Use Type Assessed Annual Metered Data Annual
Electricity Electricity
Consumption (kWh) Consumption (kWh)
. . 0 0
South West Tower P!thc Waltlng or
Circulation
SW Wing - Panorama Room Cultural Activities 70,000 4,864
Great Hall Entertainment Halls 1,054,800 116,612
447,070 86,316
lce Rink Dr}/ Sports fan'nd
Leisure Facility
Theatre (Including NE Tower) Entertainment Halls 752,550 313411
Combination of
TV Studios & TV Tower Public Waiting or 126,440 307,593
Circulation &
General Office
East Court (Including NE & SE Pavilions, Entertainment Halls 337,800 Insufficient Metered
NE & SE OBs) Data
i iti 140,520 5,014
Main Kitchen & Plantrooms P!'Ibhc Waltlng or
Circulation
i iti 1,770 Insufficient Metered
South Basement P_Ubhc Waltlng or Data
Circulation
Pavilion Bunker (Including Ski Slope, Pitch Multiole Not Used 58,503
and Putt & Playground) P
Total - 4,270,000 964,000*

*Total includes where information was available only. ‘True’ total not obtainable.

Following establishing this data, the quality of the data was analysed to decide on which of the two methods for profiling
the electricity usage was appropriate, taking into account the gaps that are discussed in Section E.2. Due to the number
of spaces associated with the above zones that do not currently have meters, the metered data was generally not
useable to establish a profile for each of these areas.

The proposal is to use the higher of the two values presented in the table above for each zone. This means utilising
the TM46 benchmark for all cases bar the TV Studios & TV Tower, Main Kitchen and Pavilion Bunker. Using these
annual consumptions gives an overall electricity consumption for the main palace of 4.51GWh, which is 16% higher
than the post-covid half hourly annual consumption provided of 3.90GWh. Given the nature of CIBSE guide TM46
being produced pre-covid, it is not unusual that the total value is higher than anticipated. In order to produce accurate
profiles for the separate zones, the consumption data has been further multiplied by a factor of 86.5% to align to the
whole site electrical consumption data. The final annual electricity consumption per zone is shown in Table E.4.

Table E.4. Annual Electricity Consumption by Main Palace Building Zone

Zone Annual Electricity
Consumption (kWh)

Palm Court (Including B&K Servery, Londesborough Room) 180,231

West Hall 433,316

North West Hall & West Yard (Including Roman Bar, NW Tower) 543,365

South West Tower -

SW Wing - Panorama Room 60,561
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Zone Annual Electricity
Consumption (kWh)
Great Hall 912,573
Ice Rink 386,788
Theatre (Including NE Tower) 651,078
TV Studios & TV Tower 266,118
East Court (Including NE & SE Pavilions, NE & SE OBs) 292,252
Main Kitchen & Plantrooms 121,573
South Basement 1,531
Pavilion Bunker (Including Ski Slope, Pitch and Putt & Playground) 50,615
Total 3,900,000
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Figure E-4 - Main Site Annual Electricity Consumption by Zone

These annual demands have been used to generate electricity profiles for each of the Main Palace zones. The profile

shapes can be seen in Appendix 8.1.

E.4 Auxiliary Buildings Electrical Analysis

There are eleven auxiliary buildings on the park that have been reviewed. Firstly, the MPANs associated with each site
were identified and numbered (with an “a" and “b" assigned for the Garden Centre's 2 MPANs). It was then identified
which sub-meters were associated with each MPAN, in order for these to be reviewed and the total electrical
consumption for each building understood. Table E.5 shows this MPAN and sub-meter association.

Table E.5 - MPANs and Sub-Meters Overview

Colour / MPAN No. Building(s) Served

Main Supply Meters
Main Palace Building TX1-3.Includes F:;Eg?? Bunker (E17-22
Little Dino Workshop E38
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Grove Bunker Main (345 Preschool, Street

lights, Event Supply) E37 (E41-44)
Lakeside Café, Boat Lake & Go Ape E46, E47,E48, E49, E50

Unmetered Outside Lights No Metered Data
Garden Centre No Metered Data
Cricket Club No Metered Data

Gas Hut E33

Meeson House E34 & E35

Paddock Pumphouse E28

Grove Café E71

Campsbourne Centre E77

Using the above table and the metered data provided, allowing for the gaps being filled as described in Section E.2,
annual consumption data for each of the separate buildings has been summarised. Due to the nature of the data
provided, there is not a standardised year that the data has been obtained from. The table below summarises the annual
consumption, the method for obtaining the value shown and the year that this method has been applied to.

Table E.6. Auxiliary Buildings Annual Electricity Consumption

Building / Area

Annual Electricity

Method of Obtaining

Year Data is from

Consumption (kWh) Data
Little Dino Workshop 37,000 Metered Data 2021
Grove Bunker Main 22,000 Metered Data 2021
Lakeside Café / Go Ape 96,000 Metered Data 2021
Unmetered Outside Lights 150,000 Calculation - Appendix5  N/A
Garden Centre 89,000 Bills — Appendix 6 2022
Cricket Club 15,000 3 Party Readings 2019
Gas Hut (de-energised) Excluded from Study
Meeson House 22,000 Metered Data 2021
Paddock Pumphouse 1,400 Calculation - Appendix8 2021-2022
Grove Café 8,000 Email Statement N/A
Campsbourne Centre 7,000 Bills — Appendix 7 2022
Total 447,000

The Figure below shows the results of the above graphically. This suggests that the electricity consumption of the
auxiliary buildings is dominated by the unmetered lights, Lakeside Café / Go Ape and the Garden Centre. In total the
electricity consumption of the auxiliary buildings is approximately 12% compared to the consumption of the main site.
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Figure E-5 - Auxiliary Buildings Annual Electricity Consumption

These annual demands have been used to generate electricity profiles for each of the auxiliary zones. The profile

shapes can be seen in Appendix 8.1.

E.5 Potential Future Use

Using the areas defined in Section A.1.3 for derelict and semi-derelict spaces, annual electricity consumption has been
approximated. This has then been multiplied by the same factor identified in Section E.3, to align the potential future
use with the whole site energy usage. The results of this are indicated in Table E.7. This table also includes estimated
demand increases for future changes that are identified in Section A.1.3.

Table E.7. Potential Future Electricity Consumption Assessment by Zone

Zone Assumed Use Type Assessed Annual Revised Annual
Electricity Electricity
Consumption (kWh) Consumption (kWh)
North West Hall & West Yard (Including Entertainment Halls 15,000 12,977
Roman Bar, NW Tower)
South West Tower Public Waiting or 3,000 2,595
Circulation
SW Wing — New Multi-Storey Building Cultural Activities 185,080 160,124
TV Studios & TV Tower General Office 305,805 264,571
East Court (Including NE & SE Pavilions,
NE & SE OBs) Restaurant 18,720 16,196
South Basement P.Ubhc Waltlng or 116,250 100,575
Circulation
Campsbourne Centre New Community .1\ o) Activities 66,000 57,101
Hub Building
North East Office Building Extension General Office 54,750 47,368
YVest Yard (Inclusion of Production Gallery) Entertainment Halls 18,720 16,196
Total - 765,000 662,000
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*The West Yard inclusion of a production gallery is not a new / renovated area. This is the estimated annual consumption for updating
part of the area to a production gallery.

This table shows that there is an estimated additional 662MWh of electricity annually that could potentially be
consumed by these zones, provided they were all renovated.
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F. Other Energy Uses

There are four ‘other’ energy demands that are not from electrical demand or space heating / domestic hot water
demand These are:

- Gas cannisters used at the Grove Café for catering purposes.

- Gas cannisters used at the Cricket Club for catering purposes.

- Mains Gas supply to the Main Palace Building kitchen for catering purposes.

- Oil supply for general store tanks for site vehicles (MEWPs, Forklifts etc) and other general use.

F.1  Oil Supply

The Oil purchased by Alexandra Palace that is apportioned for general use is indicated for 2021-2022 in Appendix 8.11.
From this data, an estimated 2,500-4,000 litres of oil are used on site annually for general use. The split between
generator and vehicle use has not been established, and for the purposes of providing a worst-case intervention to
replace the generator, the entire oil consumption has been apportioned for generator use.

To eliminate all oil use from the site, the vehicles used are suggested to be switched to electrical vehicles in the future.
Insufficient information and anticipated negligible impact on overall consumption means that this intervention has not
been considered further.

F.2 Gas Supply

Table F.1 below indicates the areas that use gas for catering purposes, the volume of gas used annually and how this
data was provided / obtained.

Table F.1 — Site Gas Consumption for Catering

Building / Area Annual Gas Consumption Method of Obtaining Year Data is from
(m3) Data
Cricket Club 0.15 Annual cannister usage 2019
Grove Café 0.23 Annual cannister usage N/A
Main Palace Kitchen 415.00 Monthly metered data Post Covid Period average

The monthly data provided for the Main Palace kitchen gas consumption has enabled a review of the monthly usage
profile for the three separate periods identified in Section D.3. Figure F-1 below shows the average consumption in
m? for the three periods, for each month of the year.
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Figure F-1 - Average Gas Consumption by Month, Main Palace Kitchen
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Energy Delivery Strategy

GAS
ELECTRICITY (GENERAL)
ELECTRICITY (T1 CIRCUIT)
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Appendix 8.4. Alexandra Park & Palace Energy Maps

The 3 Energy Maps below indicate the Oil, Gas and Electricity Usage on site, as used by the separate zones identified in the
document above. Separate PDF documents of these maps are available for clarity.
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Energy Delivery Strategy
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