
Solar Butter
HISTORIC SIMULATION REPORT

Modern heat pump on heat pump tariff

Created by admin | Account: Government Warm Homes Model
South Yorkshire | 2016-01-01 to 2016-12-31 | UTC

Workspace

Site location

South Yorkshire (53.48,
-1.01) · UTC

Batteries

4kWh (4 kWh)

Inverter

5kW (5 kW )

setpoints: Auto-optimise
battery setpoints

Solar Arrays

east (Generic 400, 5 panels,
2 kW)

west (Generic 400, 5 panels,
2 kW)

Load profile

house load (3,500 kWh/yr)

Heat pump

 heat pump (modern)
(rated 5,000 W · design
house 21 °C · design flow 45
°C)

Tariff

Heat pump example (UK)

Annual Summary

Solar Generated 3,075 kWh (3,075 (utilised) + 0 (clipped))

Load Consumed 8,133 kWh 2,175 GBP (cost without solar)

Space heating electric (heat pump) 3,881 kWh (thermal generated 16,456)

Hot water electric (heat pump) 743 kWh (thermal generated 2,185)

Grid Import 5,922 kWh 1,262 GBP (0.21 (average import price GBP/kWh))

Grid Export 707 kWh 85 GBP (0.12 (average export price GBP/kWh))

Total benefit from solar & battery 998 GBP

New electricity bill 1,396 GBP (1,262 (import) - 85 (export) + 220 (standing))

Self-Consumption
Share of load met from PV and
batteries vs grid import.

27.2%
Spring: 34.6% Summer: 67.5%
Autumn: 21.3% Winter: 7.5%

The outputs are based on the weather for the year selected, the tariff and equipment shown in the workspace and your input data. Tariffs are
subject to change at the discretion of your energy provider, and you should check your eligibility criteria for the tariffs selected. The outputs are
modelling estimates only and do not constitute financial or technical advice. The data provided is used at the user's own risk and has no
warranty, implied or otherwise including merchantability or fitness for a particular purpose. See assumptions and methods section for further
details on assumptions used.
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import: 0.15, 0.28, 0.45 · export:
0.12 · daily standing: 0.60

Grid Import
5,922 kWh

Self-Consumption
2,211 kWh



Yearly Summary

Monthly Energy Totals
Energy flows by month: solar, load, grid import, grid export.

SOC Distribution by Hour
Spread of battery charge levels by hour (box plot).

Monthly Summary

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Solar Generated
kWh

60 146 242 351 455 379 447 405 273 171 88 58

Total load
kWh

966 930 898 753 540 432 402 401 422 613 899 878

Average SOC
%

38 39 42 45 48 47 49 47 49 46 38 38

Grid Import
kWh/GBP

923 / 199 809 / 176 695 / 148 488 / 105 249 / 54 164 / 34 104 / 23 134 / 28 224 / 45 468 / 96 830 / 178 835 / 177

Grid Export
kWh/GBP

0 / 0 0 / 0 21 / 3 75 / 9 155 / 19 103 / 12 144 / 17 131 / 16 67 / 8 11 / 1 0 / 0 0 / 0

Net electricity cost
GBP

199 176 145 96 35 22 5 13 37 94 178 177

The outputs are based on the weather for the year selected, the tariff and equipment shown in the workspace and your input data. Tariffs are
subject to change at the discretion of your energy provider, and you should check your eligibility criteria for the tariffs selected. The outputs are
modelling estimates only and do not constitute financial or technical advice. The data provided is used at the user's own risk and has no
warranty, implied or otherwise including merchantability or fitness for a particular purpose. See assumptions and methods section for further
details on assumptions used.
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Summer Monthly Summary

Summer SOC Distribution by Hour
Spread of battery charge levels by hour for June, July, August.

Summer Energy Totals by Month
Energy flows for June, July, August: solar, load, grid import, grid export.

Summer Hourly Average Energy
Average hourly solar generation vs load for that season's months.

The outputs are based on the weather for the year selected, the tariff and equipment shown in the workspace and your input data. Tariffs are
subject to change at the discretion of your energy provider, and you should check your eligibility criteria for the tariffs selected. The outputs are
modelling estimates only and do not constitute financial or technical advice. The data provided is used at the user's own risk and has no
warranty, implied or otherwise including merchantability or fitness for a particular purpose. See assumptions and methods section for further
details on assumptions used.
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Summer Prices and Power

Summer Import & Export Price Distribution by Hour
Spread of import and export tariff rates by hour for June, July, August.

Summer Inverter AC Power Distribution by Hour (inverter charge is positive)
Spread of inverter AC power flows by hour for June, July, August.

Summer Grid Power Distribution by Hour (import is positive)
Spread of net grid power by hour for June, July, August.

The outputs are based on the weather for the year selected, the tariff and equipment shown in the workspace and your input data. Tariffs are
subject to change at the discretion of your energy provider, and you should check your eligibility criteria for the tariffs selected. The outputs are
modelling estimates only and do not constitute financial or technical advice. The data provided is used at the user's own risk and has no
warranty, implied or otherwise including merchantability or fitness for a particular purpose. See assumptions and methods section for further
details on assumptions used.
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Winter Monthly Summary

Winter SOC Distribution by Hour
Spread of battery charge levels by hour for December, January, February.

Winter Energy Totals by Month
Energy flows for December, January, February: solar, load, grid import, grid export.

Winter Hourly Average Energy
Average hourly solar generation vs load for that season's months.

The outputs are based on the weather for the year selected, the tariff and equipment shown in the workspace and your input data. Tariffs are
subject to change at the discretion of your energy provider, and you should check your eligibility criteria for the tariffs selected. The outputs are
modelling estimates only and do not constitute financial or technical advice. The data provided is used at the user's own risk and has no
warranty, implied or otherwise including merchantability or fitness for a particular purpose. See assumptions and methods section for further
details on assumptions used.
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Winter Prices and Power

Winter Import & Export Price Distribution by Hour
Spread of import and export tariff rates by hour for December, January, February.

Winter Inverter AC Power Distribution by Hour (inverter charge is positive)
Spread of inverter AC power flows by hour for December, January, February.

Winter Grid Power Distribution by Hour (import is positive)
Spread of net grid power by hour for December, January, February.

The outputs are based on the weather for the year selected, the tariff and equipment shown in the workspace and your input data. Tariffs are
subject to change at the discretion of your energy provider, and you should check your eligibility criteria for the tariffs selected. The outputs are
modelling estimates only and do not constitute financial or technical advice. The data provided is used at the user's own risk and has no
warranty, implied or otherwise including merchantability or fitness for a particular purpose. See assumptions and methods section for further
details on assumptions used.
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Spring Monthly Summary

Spring SOC Distribution by Hour
Spread of battery charge levels by hour for March, April, May.

Spring Energy Totals by Month
Energy flows for March, April, May: solar, load, grid import, grid export.

Spring Hourly Average Energy
Average hourly solar generation vs load for that season's months.

The outputs are based on the weather for the year selected, the tariff and equipment shown in the workspace and your input data. Tariffs are
subject to change at the discretion of your energy provider, and you should check your eligibility criteria for the tariffs selected. The outputs are
modelling estimates only and do not constitute financial or technical advice. The data provided is used at the user's own risk and has no
warranty, implied or otherwise including merchantability or fitness for a particular purpose. See assumptions and methods section for further
details on assumptions used.
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Spring Prices and Power

Spring Import & Export Price Distribution by Hour
Spread of import and export tariff rates by hour for March, April, May.

Spring Inverter AC Power Distribution by Hour (inverter charge is positive)
Spread of inverter AC power flows by hour for March, April, May.

Spring Grid Power Distribution by Hour (import is positive)
Spread of net grid power by hour for March, April, May.

The outputs are based on the weather for the year selected, the tariff and equipment shown in the workspace and your input data. Tariffs are
subject to change at the discretion of your energy provider, and you should check your eligibility criteria for the tariffs selected. The outputs are
modelling estimates only and do not constitute financial or technical advice. The data provided is used at the user's own risk and has no
warranty, implied or otherwise including merchantability or fitness for a particular purpose. See assumptions and methods section for further
details on assumptions used.
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Autumn Monthly Summary

Autumn SOC Distribution by Hour
Spread of battery charge levels by hour for September, October, November.

Autumn Energy Totals by Month
Energy flows for September, October, November: solar, load, grid import, grid export.

Autumn Hourly Average Energy
Average hourly solar generation vs load for that season's months.

The outputs are based on the weather for the year selected, the tariff and equipment shown in the workspace and your input data. Tariffs are
subject to change at the discretion of your energy provider, and you should check your eligibility criteria for the tariffs selected. The outputs are
modelling estimates only and do not constitute financial or technical advice. The data provided is used at the user's own risk and has no
warranty, implied or otherwise including merchantability or fitness for a particular purpose. See assumptions and methods section for further
details on assumptions used.
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Autumn Prices and Power

Autumn Import & Export Price Distribution by Hour
Spread of import and export tariff rates by hour for September, October, November.

Autumn Inverter AC Power Distribution by Hour (inverter charge is positive)
Spread of inverter AC power flows by hour for September, October, November.

Autumn Grid Power Distribution by Hour (import is positive)
Spread of net grid power by hour for September, October, November.

The outputs are based on the weather for the year selected, the tariff and equipment shown in the workspace and your input data. Tariffs are
subject to change at the discretion of your energy provider, and you should check your eligibility criteria for the tariffs selected. The outputs are
modelling estimates only and do not constitute financial or technical advice. The data provided is used at the user's own risk and has no
warranty, implied or otherwise including merchantability or fitness for a particular purpose. See assumptions and methods section for further
details on assumptions used.
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Solar Butter price list
Indicative only, and not a quotation. Solar butter offers competitive pricing as a company run exclusively by electricians
and engineers who carry out the installations, cutting out operations and sales overhead.

Item Rating Qty Unit price ex VAT Line total ex VAT

Generic 400 ESTIMATED 400 W 10 100.00 1,000.00

5kW ESTIMATED 5 kW 1 1,600.00 1,600.00

4kWh ESTIMATED 4 kWh 1 1,000.00 1,000.00

Labour 4 350.00 1,400.00

Scaffolding 2 600.00 1,200.00

Survey, design, commissioning and DNO 1 450.00 450.00

Sales overhead 1 100.00 100.00

Travel 1 100.00 100.00

Company profit margin 1 685.00 685.00

Subtotal ex VAT £ 7,535.00

VAT (0%) £ 0.00

Indicative total inc VAT £ 7,535.00

Join the waiting list here

Payback time: 6.8 years

Cumulative cash flow
From today, over the next 15 years.

The outputs are based on the weather for the year selected, the tariff and equipment shown in the workspace and your input data. Tariffs are
subject to change at the discretion of your energy provider, and you should check your eligibility criteria for the tariffs selected. The outputs are
modelling estimates only and do not constitute financial or technical advice. The data provided is used at the user's own risk and has no
warranty, implied or otherwise including merchantability or fitness for a particular purpose. See assumptions and methods section for further
details on assumptions used.
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Cumulative cash flow

Year Solar generated
(kWh) Grid import (kWh) Grid export (kWh) Import price

(GBP/kWh)
Export price

(GBP/kWh)
Total benefit

(£/year)
Cumulative benefit

(£)

1 3,075 5,922 707 0.21 0.12 998 -6537

2 3,060 5,934 704 0.22 0.12 1032 -5505

3 3,044 5,946 700 0.23 0.12 1066 -4439

4 3,029 5,958 697 0.24 0.12 1102 -3337

5 3,014 5,969 693 0.25 0.12 1140 -2197

6 2,999 5,981 690 0.26 0.12 1179 -1018

7 2,984 5,993 686 0.27 0.12 1219 200

8 2,969 6,004 683 0.28 0.12 1261 1461

9 2,954 6,016 679 0.29 0.12 1304 2765

10 2,939 6,027 676 0.30 0.12 1349 4115

11 2,925 6,038 672 0.32 0.12 1396 5510

12 2,910 6,049 669 0.33 0.12 1444 6955

13 2,895 6,061 666 0.34 0.12 1495 8450

14 2,881 6,072 662 0.35 0.12 1547 9997

15 2,867 6,083 659 0.37 0.12 1601 11598

The 15-year cash flow repeats that year. Import prices rise by 4% a year. Panel output falls by 0.5% a year. The export price stays the same. The
starting cost is the indicative price list.

Payback time is estimated based on the weather for the year selected, the tariff and equipment shown in the workspace and the illustrative pricing
list example. The tariffs from your energy supplier are subject to change. This should not be interpreted as financial or technical advice. Enquire
here for a quotation.

The outputs are based on the weather for the year selected, the tariff and equipment shown in the workspace and your input data. Tariffs are
subject to change at the discretion of your energy provider, and you should check your eligibility criteria for the tariffs selected. The outputs are
modelling estimates only and do not constitute financial or technical advice. The data provided is used at the user's own risk and has no
warranty, implied or otherwise including merchantability or fitness for a particular purpose. See assumptions and methods section for further
details on assumptions used.
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Methods and Assumptions
How it works
A physics based model of the entire system is created from all the equipment shown in your workspace and input data. It starts by pulling hourly
weather data for the year and geographic region you have selected. The simulation is run on a half-hourly basis and calculates values for each half-
hourly period for the entire year.

Where auto-optimisation has been selected, inverter setpoints are set to try and deliver the least possible cost for any period (least cost function)
based off the tariff rates entered and the historic weather forecast for each day. Where a heat pump is selected, the load is added to your baseline
load profile.

General Assumptions
The model outputs have been validated for only a subset of parameters, and where possible this is based off real-world solar and heat pump
data but only from a small sample size. Feedback has been sought and in most cases the results have aligned well to actual performance.
However each individual site and manufactured products can have different performance and efficiency. What's more, the effectiveness of the
install depends on the skill and care taken by your installer during the survey, design and installation. No claim is made of the accuracy of the
results of this report.

Hourly weather data is requested for the entire year and region close to you. We rely on a well known reputable company (NASA) as the weather
data provider. We do not and cannot verify the data is accurate for all locations. As a free tool for general use, we accept no liability for
inaccurate predictions.

This report and its outputs are only as good as the inputs, some inputs require technical understanding of the subject. If you would like a system
modelled for you, get in touch here. If you are unsure of the results or interpretation, further clarification can be provided.

Where an Agile price tariff is selected, the pricing data is requested for the year selected. If there is no pricing available for your selected report
year, the report will fail to generate.

Solar Assumptions
Weather is pulled for the single year selected. As the weather can vary significantly from year to year, it is recommended to compare the output
from different years.

Modelled tariff is subject to change at the discretion of your energy provider. This may significantly change the financial projections.

Auto-optimisation, when enabled, actively sets the inverter and batteries to charge during low rate periods and discharge at high export rate
periods, where it makes sense to do so. The auto-optimisation algorithm uses the least cost function algorithm to ascertain where charging and
discharging is appropriate. For instance, it may not make sense to charge the batteries in the morning at the off-peak rate if the weather forecast
predicts sunshine for the rest of the day.

When using auto-optimisation this assumes the user or control software will be proactive in controlling their system according to the tariff rates
available. This means the user or the control software would have to adjust the active setpoints according to the weather forecast and/or
changing prices where applicable. This can require understanding and effort on the part of the end user, or the use of control software, which
may cost money.

Heat Pump Assumptions
Weather is pulled for the single year selected. As the weather can vary significantly from year to year, it is recommended to compare the output
from different years.

A semi-empirical model of the house and heat pump system is used. Many inputs require deep technical understanding of the subject matter and
will significantly affect the results. The model is physics based and adjusted to match observed performance where possible.

Daily hot water use is based on occupancy, at 50 litres per person. 40% is used between 6am and 9am, and 60% between 6pm and 10pm.

A full breakdown of most of the parameters used is given in How does property heat loss affect heat pump running costs?

The outputs are based on the weather for the year selected, the tariff and equipment shown in the workspace and your input data. Tariffs are
subject to change at the discretion of your energy provider, and you should check your eligibility criteria for the tariffs selected. The outputs are
modelling estimates only and do not constitute financial or technical advice. The data provided is used at the user's own risk and has no
warranty, implied or otherwise including merchantability or fitness for a particular purpose. See assumptions and methods section for further
details on assumptions used.
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