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How to Electrify Your Life, Save Loads of Money, and Save the Planet

ENERGY PERFORMANCE: 2023 FINAL REPORT

Savings versus cost of heating oil and petrol
use the typical £/litre of those fuels in each
monthly period (petrol price from Tesla app).

Grid electricity cost reflects our current
Intelligent Octopus Go Faster tariff:
6 hours off-peak @ 7.5p/kWh including VAT
18 hours peak @ 28.7p/kWh including VAT
Standing Charge @ 50p/day including VAT

100% renewable supply; no ROCs/offsetting.

Cash savings vs standard rate electricity use
OFGEM Price Cap per kWh (varies quarterly).

CO2 savings vs standard electricity use 2023
UK Grid Emissions Factor of 0.2249 kg/kWh

£1,874.27
£1,373.31 Avg solar per day (kWh) 20.32

7,417 kWh

Total Energy Cost ,247.
9,009 kWh
Standing Charge

VAT @ 5% ' Solar
@ Off Peak Grid
® Peak Grid

Total Energy Bill (gross)
Avg Cost per kWh (gross)
Avg Cost per day (gross)

Total Incentives received ,384. 20,992 kWh

Net Energy Cost (net of incentives) , . Total: Solar + Grid 37.418 kWh
Avg cost per kWh (net) : i

Avg cost per day (net) . Average per day 103 kWh
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Total CO2 Emissions Reductions and Total Financial Benefit In Year & Payback Period

Petrol/Diesel
not bought
Standard 5,019 kg
UK Grid RHI
avoided £1,821

dalvbe FIT$DSR

0568 Petrol/Diesel

not bought

Middle Circle £7,070

Outer Circle
Total CO» Reductions

Costs Avoided & Incentives
Split by Source of Benefit
£04,730.86 UK Grid

Grid
Cost
Standard g3 612

Split by Energy Use
Heating Oil 27.916 tonnes

avoided
£11,555 not bought

£3,722

Heating Ol
not bought
14,478 kg

Total Capital Investment Net Financial Benefit Definition Net Financial Benefit Result Payback Period

£145,981 Total Middle Circle Benefits NFB in Year £21,118.74
incl 2 EV cars & all fixed equipment Minus Grid Cost Bullseye NFB per Day £57.86
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Inner Circle
Total Electricity Input

Split by Energy Source

Total Input: 37,418 kWh

2023 Full Year

Energy Sources & Energy Destinations : Overview

All Other
8,533 kWh

EV
11,658 kWh
Peak Grid Solar
9,009 kWh 7,417 KWh

Off Peak Grid
20,992 kWh

ASHP
17,226 kWh

FINAL REPORT

Quter Circle
Total Electricity Usage

Split By Energy Destination

Total Usage: 37,418 kWh
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Inner Circle
Total Electricity Input

Split by Energy Source

100% = 37,418 kWh

2023 Full Year

Energy Sources & Energy Destinations : Overview %

All Other
23% kWh

EV
31% kWh
Peak Grid Solar
24.1% kWh 19.8% kWh

Off Peak Grid
56.1% kWh

ASHP
46% kWh

FINAL REPORT

Outer Circle
Total Electricity Usage

Split By Energy Destination

100% = 37,418 kWh
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CO2 Emissions Reductions & Cash Savings/Incentives %

Standard
UK Grid

avoided
30% CO2

Inner Circle

Costs Avoided & Incentives

Split by Source of Benefit
100% = £24,730.86

2023 Full Year

RHI

7%

FIT+DSR
2%

Standard
UK Grid
avoided

47% Cash

Petrol/Diesel
not bought
18% CO2

Petrol/Diesel
not bought
29% Cash

Heating Ol
not bought
15% Cash

Heating Ol
not bought
52% CO2

FINAL REPORT

Outer Circle

Total CO2 Reductions
Split by Energy Use
100% = 27,916 kg

© Expert Alliance



Energy consumption by month, split by energy source

2,268 kWh 2,102 kWh

Jan 2023 Feb 2023

2,205 kWh

1,230 kWh

Mar 2023

1,983 kWh

Apr 2023

E

36 kWh

1,320 kWh 897 kWh

34 kWh

691 kWh
1,050 kWh

Jul 2023

1,338 kWh

Jun 2023

May 2023

2%

M Solar Bl Off Peak Grid

80 kWh

1,084 kWh

874 kWh

982 kWh 2,116 kWh

A

Oct 2023

632 kWh 556

Aug 2023 Sep 2023

M Solar B Off Peak Grid

M Peak Grid

2,517 kWh 2,827 kWh

KVWWnN

Nov 2023 Dec 2023

B Peak Grid

1,955 kWh
1,025 kWh

452 kWh 763 kWh

2,162 kWh W 1,948 kWh

Jan 2023 Feb 2023

471 kWh

2,502 kWh

Mar 2023

1,018 kWh

797 kWh

1,578 kWh

Apr 2023

1,096 kWh

551 kWh

640 kWh

911 kWh

931 kWh

1003kwh 1 7101wvn W oot cwh

May 2023 Jun 2023 Jul 2023

59% 59% . 64%
43% 34%
%
Jan 2023 Feb 2023 Mar 2023 Apr 2023 May 2023 Jun 2023 Jul 2023 Aug 2023 Sep 2023 Oct 2023 Nov 2023 Dec 2023
Energy use by month, split by energy destination [ Heat Pump [l EV Charging Il Al Other

1,190 kWh

647 kWh 731 kWh

534 kWh
622 kWh

Sep 2023

457 kWh

1,191 kWh

665 kWh

726 kWh

Aug 2023 Oct 2023

906 kWh 1,815 kWh

627 kWh
612 kWh

1,999 kWh

Nov 2023 Dec 2023

2023 Full Year

FINAL REPORT
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Savings & Benefits minus Energy Cost = Net Benefit: by month.

Net
Benefit
£2,394

Net
Benefit
£2,294

Benefit

£1,990 Net Net
Nt Benefit Benefit
Benefits , Benefits Benefit £1,793 0 461 £1,781

Benefits £ Ne
N Benefit
» Savings & Net £1,386
Savings & Benefits Benefit | [N BNetf,t
enetits N enefi
P S1148 ngmg};‘& . ol Ell e

Savings & enefits Savings & A

av 8
Benefits Benefits

. - - . .
g8 R ez e

Jan 23 Feb 23 Mar 23 Apr 23 May 23 Jun 23 Jul 23 Aug 23 Sep 23 Oct 23 Nov 23 Dec 23

Savings &
Benefits

Net Savings &
Benefit Benefits

100 kWh
2,268 kwh il 2,102 kwh Bl 2,205 kwh Bl 1,983 kwh Bl 1,320 kWh 897 kWh 691 kWh 1,084 KWh 982 kWh 2,116 kwh il 2,517 kwh il 2,827 kWh

B Peak Grid Import B Peak Grid Cost
B Off Peak Grid Import Above B Off Peak Grid Cost

..  ..mB
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£150

£134

Total Energy Cost vs Total Incentives: by month.

£122

-£35

B Grid Cost

i Govt & Grid Payments

i Net Cost in Month I
__

-£111

-£68

-£19

£126

£359

£400
£680

-£280

Jan 23 Feb 23 ‘ Mar 23 Apr 23 May 23 Jun 23 Jul 23 Aug 23 Sep 23 Oct 23 Nov 23 Dec 23
Total Grid Cost vs Total Incentives: Cumulative - Grid Cost @ Govt & Grid Payments ® Cumul. Absolute Cash Cost l
£3,612
Cash paid for grid electricity: £2 383
Cumulative over full year. 01775 £1,897
£1,443 £1,598 F12% ’ —— Net Cost Of All Energy
Cumulative over full year.

£467 £1,228

£828

£362  £343

-£206 ——
-£396 —
-£586 —
-£775 ==
Government Incentives+DSR: -£965 #1155 == s
Cumulative subsidy for energy -£1,345 -£1.535 =
cost received over full year. ’ -£1,725

-£1,914

-£2,104

-£2,384

Mar 23
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Total Grid Cost vs Total Savings & Incentives: Cumulative ® Grid Cost - Costs Avoided & Incentives -® Net Cumulative Financial Benefit I

£2,861

257"

Jan 23

2023 Full Year

£24,731
£22,27Q
£19,928
£21,119
£18,303
£19,338
£17,072
£15,563 £17,545
£14,336 £16,235 . . .
Net Financial Benefit
£15,175 )
Cumulative over full year.
£12,419 £13.788
£10,640 £12,640
Costs avoided and incentive :
payments received £10,820
Cumulative over full year. £8,338
£9,197
£5,496 7,207
Cash paid for grid electricity:
Cumulative over full year. £3.612
£4,688 o 385 £2 932
£1,443 £1,598 £1,696 £1,775 £1,897 £2.068 ’
£807 £1431 —— - ¢
Feb 23 Mar 23 Apr 23 May 23 Jun 23 Jul 23 Aug 23 Sep 23 Oct 23 Nov 23 Dec 23
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Savings from battery by time-shifting consumption

BATTERY INPUT
Charging & Cost
11,605 kWh total charge
Charge from solar & off-peak:

chart splits by energy source
88.98% Round Trip Efficiency

BATTERY OUTPUT
Discharging & Savings
10,326 kWh total discharge

Charge
From Solar
2,271 KWh

100% used in peak time

Charge From
Off-Peak Grid
9,335 kWh

Blended cost/kWh: 5.74p

Battery saving: £2,947.68
Battery saving per day: £8.08

Charge battery only with free Discharge battery only at peak
solar & cheap off-peak grid times: avoiding std rate cost

2023 Full Year FINAL REPORT © Expert Alliance



EV cost & carbon savings

Tesla Model X: mileage, cost & carbon summary

Miles driven in period 21,109
Total cost, using charging mix shown £307.69
Electricity charging cost, pence per mile 1.46p
Cost saved vs 22mpg car petrol £6,112.08

CO2 saved vs UK ICE avg @ 124.1g/km 4,209 kg

Percentage of 10,429
charging from

kWh charged: miles driven:
split by charge split by charge
source source

each source

@ Free Solar At Home @ Free Tesla Supercharging @ Off-Peak Grid At Home @ Peak Grid At Home @ Free Other Charging

Nissan Leaf: mileage, cost & carbon summary

Miles driven in period 4,078
Total cost, using charging mix shown £30.42
Electricity charging cost, pence per mile 0.75p
Cost saved vs 42mpg car petrol £619.78

CO2 saved vs UK ICE avg @ 124.1g/km 810 kg

Percentage of 1,229
charging from
each source

kWh charged: miles driven:
split by charge
source source

@ Free Solar At Home @ Free Public Charging @ Off-Peak Grid At Home @ Peak Grid At Home @ Free Other Charging

Both cars: total mileage, cost & carbon

Miles driven in period 25,187
Total cost, using charging mix shown £338.11
Fuel cost, pence per mile 1.34p
Cost saved vs ICE cars @ £1.72/litre £6,731.86

CO2 saved vs ICE, total for both cars 5,019 kg

2023 Full Year

FINAL REPORT © Expert Alliance



Air Source Heat Pump Co-efficient of Performance (COP): electricity input vs heat output, by month I Electricity Input kWh [l Heat Output kWh

COP COP COP COP COP COP COP COP COP COP COP COP
3.13 3.04 2.86 2.71 2.56 2.28 2.23 2.34 2.46 2.70 2.71 2.94

1,578
1,163
521

Jan 2023 Feb 2023 Mar 2023 Apr 2023 May 2023 Jun 2023 Jul 2023 Aug 2023 Sep 2023 Oct 2023 Nov 2023 Dec 2023

£393.70 £304.51 £313.20 £145.77 £66.29 £29.54 £24.39 £35.61 £64.58 £150.86 £266.08 £264.64
1,817 kg 1,637 kg 2,103 kg 1,326 kg 843 kg 604 kg 438 kg 559 kg 523 kg 1,001 kg 1,949 kg 1,680 kg

Air Source Heat Pump, savings by month: Cash & CO:z (electricity input from 100% zero carbon generation vs heating oil)

Electric Vehicle (EV) mileage by month, split by car (Leaf averaged from annual miles) M Tesla Model X M Nissan Leaf

340
340 340

340

1,465 1,263 997 1,171

Jan 2023 Feb 2023 Mar 2023 Apr 2023 May 2023 Jun 2023 Jul 2023 Aug 2023 Sep 2023 Oct 2023 Nov 2023 Dec 2023

£482.36 £646.62 £709.63 £657.39 £537.83 £841.58 £428.50 £577.14 £357.41 £403.73 £577.14 £512.52
360 kg 482 kg 529 kg 490 kg 401 kg 627 kg 319 kg 430 kg 266 kg 301 kg 430 kg 382 kg

EV savings by month: Cash & CO:z (electricity vs petrol @42mpg for Leaf equivalent ICE car; 22 mpg for Tesla: official comparator in Tesla app)
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Avg sunshine per day vs Avg cost per kWh vs Avg cost per day B Avg cost per kWh (p) Bl Avg cost per Day (£) I Avg Hours Sunshine per Da

Jan 23 Feb 23 Mar 23 Apr 23 May 23 Jun 23 Jul 23 Aug 23 Sep 23 Oct 23 Nov 23 Dec 23

2.85 hrs 3.02 hrs 3.06 hrs 5.34 hrs 6.35 hrs 8.17 hrs 5.18 hrs 5.32 hrs 4.77 hrs 2.43 hrs 2.38 hrs 1.86 hrs
£20.37

Grid Tariff Info. Octopus Energy Go Faster to April 2023 (fixed at pre-Ukraine rates). Then post-Ukraine Intelligent Octopus Go to Year End. Peak rate cost reduced slightly from July 2023.

Off-Peak: 5 Hours @ 5.24p/kWh excl VAT Off-Peak: 6 Hours @ 7.14p/kWh Off-Peak: 6 Hours @ 7.14p/kWh excl VAT
Peak: 19 Hours @ 14.40p/kWh excl VAT Peak: 18 Hours @ 37.11p/kWh Peak: 18 Hours @ 28.17p/kWh excl VAT

Jan 23 Feb 23 Mar 23 Apr 23 May 23 Jun 23 Jul 23 Aug 23 Sep 23 Oct 23 Nov 23 Dec 23
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Averages per day B Avg Hours Sunshine per Day B Mean Temperature in Month B Avg Solar Generation per Day

Feb 23 Mar 23 Apr 23 May 23 Jun 23 Jul 23 Aug 23 Sep 23 Oct 23 Nov 23
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ASHP cost & carbon savings Whole system cost & carbon savings

Air Source Heat Pump Smart energy savings

kWh electricity input in period 17,226 KWh kWh electricity consumed in period 37,418
kWh heat output in period 47,935 kWh kWh generated by on-site solar 7,417
COP efficiency (heat + electricity) 2.78 kWh imported from grid 30,001
Average electricity cost per kWh, pence 9.65p Total grid electricity cost £3,247.58

Total ASHP electricity cost in period £1,662.97
Heating oil for same output @ 9.8 kWh/I 4,891 litres

Electricity @ price cap rate

Cost of heating oil not purchased £3,722.13

CO2:@ HMRC GFactor: 0.22499 kg/kWh

Cost saved ASHP vs oil boiler £2,059.17 Cost saved vs standard rate electricity £8,307.02

CO2 saved vs ail boiler @ 2.96 kg/litre 14,478 kg

CO2 saved by 100% renewable electricity 8,419 kg

Summary overview savings, incentives, and carbon reduction in period

Total energy cost in period for all uses, including electricity standing charge & VAT £3,612.13

Cost Avoided: standard rate electricity not purchased £11,554.60
Cost Avoided: boiler heating oil for same heat output not purchased £3,722.13
Cost Avoided: petrol/diesel for same mileage in ICE cars not purchased £7,069.97
Total energy purchase costs avoided £22,346.70
Incentive: £457.39 Feed In Tariff for Solar Generation + £106.05 DRS Grid Payments £563.44
Incentive: Renewable Heat Initiative (RHI) Payments for Air Source Heat Pump £1,820.72
Total incentives £2,384.16
Combined Costs Avoided and Incentives £24,730.86

MINUS total energy cost in period for all uses, including electricity standing charge & VAT -£3,612.13

Overall net benefit = {{Combined Costs Avoided + Incentives) — (Energy Cost)}
Total CO2 saved: {(100% renewable electricity vs UK grid avg) + (EVs vs ICE) + (ASHP vs ail boiler)}
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