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Future Energy Scenario

This section describes a likely future energy scenario for Manufacture Ltd. Based on the full year
electricity data for 2021, this scenario describes the addition of

e 400 kWp of Solar Panels
120 kW of electric vehicle charging
e 1000 kWh of Battery Storage

The scenario describes the likely generation output from the solar panel array based on the
available roof space, pitch of the roof, and mounting angle on flat roof, and finally orientation to
the sun. Manufacture Ltd have the advantage of being north south aligned.

The scenario then considers levels of electric charger use by staff on site. It is highly likely to
increase significantly towards 2035 when fossil fuel cars will no longer be sold new. The
proposed level of charging is set to an installed value of 120 kW which is 2 to 3 tesla charger
equivalents. A domestic charger is likely 7kW to max 22kW.

The study shows the combination of the solar generation and electric charging load on the 2021
import data. The results describe that most of the generation from the solar would be directly
consumed. This is an excellent result as maximising the use of generation directly reduces the
import of expensive electricity.

A large battery of 1000 kWh is then added to the system. This is to demonstrate the impact of
such a device on the overall consumption and to understand the potential technical advantages.

Once the parameters of the site supply capacity are known, recommend sitting down again to
explore the model for planning phase 2 and maximise solar and increase EV charging to at least
250kW and then for HGV at 350kW.
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Manufacture Ltd Consumption

Actual Consumption 3D Profile Graph
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Total electricity consumption for the Manufacture Ltd in the last year was 974,042 kWh.

The graph is compiled of data from 2022 and 2021 to show a full calendar year (2021). This was
done as the analysis of the generation is seasonal and easier when mapped January to December.
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Actual Consumption Time of Use Graphs
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Top Left - Total Night and Day Use,
each weekday.

Top Right - Total Red, Amber, Green Use,
each weekday.

This is the consumption on each day of the
week. Weekdays are the largest consumption
days. Very consistent night-time use each day.

This is the consumption split into Green, Amber
and Red periods. The midweek red period seems
consistent level. Very little used out of hours.

Middle Left - Night and Day Use,
each day of year

Middle Right - Red, Amber, Green Use,
each day of year

This is the total Manufacture Ltd consumption
on each day of the week, describing day and
night-time consumption. 12am to 6am.

This is the total Manufacture Ltd consumption
on each day of the year in red and amber
periods.

Bottom Left - 7 net profiles for
individual days in December

Bottom Right - 7 net profiles for
individual days in July.

This is 7 individual day profiles of Manufacture
Ltd consumption actual in December 2021.

This is 7 individual day profiles of Manufacture
Ltd consumption actual in July 2021. The 5pm
to 10pm period needs to be investigated.
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Actual Consumption Frequency of Peak

Number of HH ( out of 17,520) When Power is in a % Band of Peak Power (456 kW)
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This graph shows the frequency of power requirements as a percentage of the peak demand.
The significant band of Peat >0% <10% for 50% of the instances reflects the very low electricity
use out of hours.

The very low instances of the peak demand being over 70% of the peak demand shows that with
energy management the overall peak demand could fall to less than 70%, either freeing import
capacity or allowing additional load on the factory.
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Solar Panel Array 400 kWp

Model of Solar Panel Generation

This section describes the modelling and assumptions behind the half hourly data model for the

solar panel generation.

0% —A

Summer Peak - A

Day Use Profile - Solar

——

Left. Annual Solar Profile. The
percentages of the output were
adjusted to achieve the same annual
solar panel generation as described
by a solar contractor.

This does not mean the panels do
not reach peak output, only that
peak is reached over a longer period
during the summer months.

Left. Daily Solar Profile. The graph
describes the daily profile of the
solar panel generation. This is a
typical summer profile. The lack of
sun, ie shorter days are factored in
the annual solar profile.

The 3D half hourly plot below, is generated from multiplying the annual percentage by the daily

percentage.
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The Net solar profile in half hourly data

Solar Profile Graph
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This is the half hourly profile for the solar panels. These 3D plots describe the electricity in half
hour bands, each day of the year. For modelling, import of electricity is a positive ‘+' value,
generation is described as a negative ‘-* value.

The output of the solar panel model indicates that at 400 kW potential will generate 409,528
kWh of total, which is reasonable for Manufacture Ltd location. The effect of the existing 100
kW of solar has not been included.

Issue 0, January 2023 Page 8 of 20



-

Manufacturing Company Ltd
Future Energy Scenario Report

Net Solar Flat Profile Graphs
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Top Left - Total Night and Day Use,
each weekday.

Top Right - Total Red, Amber, Green Use,
each weekday.

This is the total generation on each day of the
week. All identical. Obviously, there is no night-
time generation.

This is the total generation split into Amber
and Red periods. Ideally the greater red
period the better as this electricity is more
expensive. Typically, 4pm to 7pm

Middle Left - Night and Day Use,
each day of year

Middle Right - Red, Amber, Green Use,
each day of year

This is the total generation on each day of the
week. This curve is the same curve as applied for
the annual solar generation profile.

This is the total generation on each day of
the year in red and amber periods. Again,
this curve is the annual solar generation
profile.

Bottom Left - 7 net profiles for
individual days in December

Bottom Right - 7 net profiles for
individual days in July.

This is 7 individual day profiles of generation
estimated in December. All identical amounts of
generation. Note significantly less than mid-
summer.

This is 7 individual day profiles of
generation estimated in July. All nearly
identical amounts of generation.
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EV Charges 120 kW Potential

Model of Electric Charger Consumption
This section describes the modelling and assumptions behind the half hourly data model for the

electric charger consumption.
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Left is the model profile for low use of the
EV charger. It is composed to reflect the
weekday, 1 shift system of Manufacture
Ltd, reaching a maximum of 60% of the
installed EV capacity.

Left is the model profile for medium use of
the EV charger. It is composed to reflect the
weekday, 1 shift system of Manufacture Ltd,
reaching a maximum of 80% of the installed
EV capacity. This has a second charger peak
assuming rotation of EV cars.

Left is the model profile for high use of the
EV charger. It is composed to reflect the
weekday, 1 shift system of Manufacture
Ltd, reaching a maximum of 100% of the
installed EV capacity. This has an additional
evening peak assuming a short evening
shift.
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EV Charger 3D Graph - Medium Profile

Electric Vehicle Charging Profile
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This is the additional consumption due to the 120 kW installed capacity of electric vehicle
chargers total 165,996 kWh each year. This profile assumes for the return on investment
calculation that a medium use for the 20-year lifetime which may understate the likely demand.

This would apply for charging of HGVs that delivery and pickup from the site. A single HGV

charger may be 300 kW. Also, consideration for electric forklift trucks in Manufacture Ltd and
their charging cycle.

The issue will be how much additional capacity can be connected to Manufacture Ltd by the
local DNO (Distribution Network Operator). Options are available such as load shifting the EVs
to match the solar generation periods and using large scale battery storage to mitigate.

Consideration needs to be given to winter conditions where all cars still need to be charged and
little to no solar generation is available. This would be the peak incoming capacity requirement.
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EV Charger Flat Profile Graph
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Top Left - Total Night and Day Use,
each weekday.

Top Right - Total Red, Amber, Green Use,
each weekday.

This is the total EV charging load on each day of
the week. All identical. No weekend EV charging
load was modelled.

This is the total EV charging load split into
Green, Amber and Red periods. ldeally
minimum red period the better as this
electricity is more expensive. Typically,
4pm to 7pm

Middle Left - Night and Day Use,
each day of year

Middle Right - Red, Amber, Green Use,
each day of year

This is the total EV charging load on each day of
the week. This curve is the same curve as
applied for the annual medium use EV charging
load profile.

This is the total EV charging load on each
day of the year in red and amber periods.
Again, this curve is the annual medium use
EV charging load profile.

Bottom Left - 7 net profiles for
individual days in December

Bottom Right - 7 net profiles for
individual days in July.

This is 7 individual day profiles of EV charging
load estimated in December. All identical
amounts of EV charging load.

This is 7 individual day profiles of EV
charging load estimated in July. All identical
amounts of EV charging load.
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Large Battery Storage System

Large Battery 3D Graph
There are two primary purposes for large battery storage.

1. Store surplus generation from the solar panels and use later to avoid import.
2. To store cheaper night rate electricity and use during the day.

Battery Profile Graph
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The 3D plot above describes both charging (load), ‘+' positive numbers, and discharging
(generation) ‘- negative numbers. The capture of surplus solar generation can be seen.

The total sum is zero, which means that the battery is charged and fully discharged each working
day. A charge remains on the battery over the weekend for the start of Monday.

The graph shows that for the size of the battery and consumption of the factory, the battery
night-time charge is discharged by the middle of the afternoon. With better control of weekend
charging, greater efficiencies may be achieved.
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Large Battery Time of Use Plot
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Top Left - Total Night and Day Use,
each weekday.

Top Right - Total Red, Amber, Green Use,
each weekday.

This is the total battery charging as load and
discharging as generation on each day of the
week. All identical.

This is the total battery charging and
discharging split into Green, Amber and Red
periods. Ideally minimum red period the
better as this electricity is more expensive.

Middle Left - Night and Day Use,
each day of year

Middle Right - Red, Amber, Green Use,
each day of year

This is the total battery charging as load and
discharging as generation on each day of the
week.

This is the total battery charging as load and
discharging as generation on each day of
the year in red and amber periods.

Bottom Left - 7 net profiles for
individual days in December

Bottom Right - 7 net profiles for
individual days in July.

This is 7 individual day profiles of battery
charging as load and discharging as generation
in December.

This is 7 individual day profiles of battery
charging as load and discharging as
generation in July.
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Results from Applied Systems

Net Electricity 3D Profile Graph

Net Energy Profile Graph
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Net electricity with Solar Panels, EV Chargers, and a Battery Storage system would be 730,755
kWh imported from the Grid each year. This is due to the high electricity use in winter and the
addition of EV chargers which are on every weekday the Manufacture Ltd is operational.
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Import Estimated 3D Profile Graph

Import Electricity Profile Graph
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This is the electricity Imported from the grid at commercial rates 827,261 kWh. This
demonstrates that most of the solar generation would be consumed on site giving significant
cost savings and a very good return on investment from the solar panels.

Energy prices are increasing and likely ahead of general inflation. Energy efficiency to reduce
consumption is the best plan with also energy efficient hardware becoming more affordable.
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Import Estimated Flat Profile Graphs
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Top Left - Total Night and Day Use,
each weekday.

Top Right - Total Red, Amber, Green Use,
each weekday.

This is the total Manufacture Ltd electric import
on each day of the week. Tuesday to Thursday
are the largest consumption days.

This is the total Manufacture Ltd electric import
split into Green, Amber, and Red periods. The
midweek red period seems consistent level.
Variance is in the amber and red period.

Middle Left - Night and Day Use,
each day of year

Middle Right - Red, Amber, Green Use,
each day of year

This is the total Manufacture Ltd electric import
on each day of the week, describing day and
night-time consumption.

This is the total Manufacture Ltd electric import
on each day of the year in red and amber
periods.

Bottom Left - 7 net profiles for
individual days in December

Bottom Right - 7 net profiles for
individual days in July.

This is 7 individual day profiles of Manufacture
Ltd electric import estimated in December
2021.

This curve shows the EV charger medium profile
is clear netted with the actual consumption as all
imported.

This is 7 individual day profiles of Manufacture
Ltd electric import estimated in July 2021.

This curve shows the impact of maximum solar.
Also note that if EV charging was delayed till
10.30, electricity would come from solar rather
than import.
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Export Estimated 3D Profile Graph

Export Electricity Profile Graph
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Net Export from the Manufacture Ltd is 96,506 kWh. Considering the generation is closer to
500,000 kWh this level of export is very small. Shows that additional solar over the 400 kWp
installed may provide additional benefits to Manufacture Ltd.

This is where the most improvement in the commercial payback of the proposed project may
come. The higher the price achieved for surplus generation, the better the bottom line of the
project. This is cash into the Manufacture Ltd rather than cash saving.
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Export Estimated Flat Profile Graphs
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Top Left - Total Night and Day Use,
each weekday.

Top Right - Total Red, Amber, Green Use,
each weekday.

This is the total Manufacture Ltd electric solar
export on each day of the week. Amount to
export depends on self-consumption.

This is the total Manufacture Ltd electric solar
export split into Green, Amber, and Red
periods. Shows that export would only be
weekends!

Middle Left - Night and Day Use,
each day of year

Middle Right - Red, Amber, Green Use,
each day of year

This is the total Manufacture Ltd electric solar
export on each day of the week, describing day
and night-time consumption. As profile curve.

This is the total Manufacture Ltd electric solar
export on each day of the year in red and
amber periods. As profile curve.

Bottom Left - 7 net profiles for
individual days in December

Bottom Right - 7 net profiles for
individual days in July.

This is 7 individual day profiles of Manufacture
Ltd electric solar export estimated in December
2021. Basically, no export of solar, all of the
limited available generation is consumed by the
Manufacture Ltd.

This is 7 individual day profiles of Manufacture
Ltd electric solar export estimated in July
2021. This curve shows the impact of
maximum solar. Shows that export would only
be weekends!.
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Summary of Scenario Analysis

A = Baseline Consumption (including exisitng Solar)
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Capital cost = £320,000, ROI 3.5years, Annual Savings £123,000 (at new rates).
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D = C + 1,000 kWh Battery Storage

Capital Cost = £800,000, ROI +20years, Annual Savings £25,000.
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