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Key Things | want you to take away from today

The latest chemistries in EV Batteries are very robust and are not going to fail in 3 years and need to be repl:
is a link to a presentation by the guru-a.down at Dalhousie University in Nova Scotia who held the Tesla re:
OKIFANJ ¥T2NJ ol uuSNE RSaA3dyo LT €2dANJ ay SNRE

hitps:/Awwvyoutube.comwatch?v=iI31x5JW361k&list=WL &Index=67&t=9s

Ontario has a problem with the generation of sufficient power at dinner time in July and with the generation o
much power during the night . This requires us to ship power to the Americans to balance our grid or else rex
ovemight capacity of Nukes and Hydro. Ottawa Hydro is STRONGLY incenting people to charge their /s
/7am to help solve the above problems.

Your EV is a battery with wheels so do not just look at it as transportation. It can be a financial asset.

EVs with a range of 500 km are readily available for a little as $49K CDN MSRP. This is no longer an early ¢
It is going mainstream despite what the media says.



https://www.youtube.com/watch?v=i31x5JW361k&list=WL&index=67&t=9s
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Multi-Year Strategic Objective

Types of electnic cars and their applicability to V2x

AGC-Vehicle to Vehicle ( V2¥hter EV Power Transfer ($)
AGC-Vehicle to Load (V2 Cheap Grid Outage Insurance ( $$)
Economic Justification and Opportunity

Wheat is BDirectional DC EV Charging ?
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When we last left our heroedJndergraduate
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- The One Hour video presentation and slides for the basics of solar panels and EVs is locakeldan efdois presentatio

-1 b2g 5Aa02YUAYdSR hy 0 MG LDNRADNBR0ERTEE \ddmerdte o tonamisEWIHYAO @d rdebf S
384 cents/kWh. This is an actual business which provides taxable income to me with HST. This business has reaeied fiwirirea

-1 YySg LINZ2AN}Y Aad NeWkwhiigl oxfKS\ QK2 [SASNER VB do 2 SSESYOSNY S &a2€ I NJ
againstall the power you use during arianth roling window. None of these credits are taxable as this is consumptiomesoideu) need a house with a
N2 2T ¢ KADHKERRMYKI A

- EV Batteries are not like Cellphone and Laptop Batteries and wikja& yiears at least under daily cycling. Theserlastiare most efficient at
temperatures above 20 degrees C and in January you can expect to lose 30% of your EPA range due to-shermieibermin. Extreme cold will not
damage an EV battery but it will result in very slow AC or DC charging which itself will generate heat. Plug imdityaglid@wet need to charge (ABC).

-9+Qa gAUK l-y 9t! NJyas 2F pnn Hreslaﬂ\vsacanyicﬁmseﬂmm%quméam&mngéK

because wind resistance is a functiovaiiicity squared Stay below 120 km per hour for best results.

-lfyou cannot AC charge at home then BEVS are likely not for you. Supercharging costs 65 centskVWh TOU versus 1eneer@aire at home and
GUABAE |0 adAISNDKFNASNA (2 YAYAYAI S Ozadaod




Multl-Year Strategic Objective

L everage the Natural Replacement Cycle of capital equipment like cars, furnaces, water heaters, roofs &
generating equipment over time to make the transition as cost effectively as possible. ( Rebates are Goc

2015¢ Installed a 10 kW Solar Array and-gea metal roof to offset 10 MWh of yearly consumpticii
generate $4000 per year as a solar businisfirst power plant)
2017q Replaced my ICE Ford Escape W|th a Chevy Bolt BEV ( Began the transition away from Gasolin

' 2026¢ Replace One Unidirec |
2027¢ Employ VV2G technology to add to my solar export busmess to generate revenue or avoid electric

consumption.
2028- Replace existing end of life AC Unit, Fumace, Hot \Watenthdméat pumps;, Free of Nat Gas




Vehicle to Vehicle ( V2VQInter EV Power Transfer
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In this picture myLyrigEV is charging my Bolt EV at 6 kW 240 V AC.




Vehicle to Load ( V2Lg)Cheap Grid Outage Insurance

{:'n.e DIY "[ ;@gm \V{QJ/

Replace Battery Pack Shown with a GM Power bar which can supply 20 Amps at 120 V ( 2.4 kW ) at your home or
perhaps at a camp site. V2L reliesonth©ih NJ ! / OKIF NHSNJ (2 2dziLdzi 0KS LJ2 @SN
Keep Your Family Warm During A Power Outage By Installing

This $5 Part

LINK



https://www.youtube.com/watch?v=y07w1hiKIrI
https://www.youtube.com/watch?v=y07w1hiKIrI

What is a Bidirectional EV Charger?

Bidirectional EV charger Unidirectional EV charger

Can take energy from the grid / home and Only takes energy from the grid / home
charge the car battery, or take energy and charges the car battery

from the car battery and feed it back to

the grid / home



The Enphase
Bidirectional
EV Charger

February 2,2023

© ENPHASE

Mohammad Alkuran, Ph.D. - Sr. Director of Systems Engineering
Martin Degener - Principal Systems Engineer
Shatruddha Kushwaha - Sr. Staff Systems Engineer
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Figure 3: An Enphase Bidirectional EV Charger connects to an Enphase Energy
System in a similar fashion to an 1Q Battery

V2Hc Vehicle to Home Backur

Points: ( You can add solar as well )
- Everything is available today from Ford and G
In the states. This is about $15K ( See also V2

- When the grid goes out the System
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Of storage would cost $12K+ installed.

- You can use these batteries to power
your home during the outage but not for
Long unless you buy more batteries.

OuU could add to or replace
e |Q batteries with your BEV(s) by drawing
DC power from the cars at say 11.5 kW each u:
a new BiDirectional charger.

- The EV(s) could do this for days depending or
household loads ( longer w/Solar or EV recharc



o V2Gc Vehicle to Grid
_ O _ C/—B Enphase Cloud

Tertiary control, APl interface,
70N T\L over-the-air firmware upgrade
+
g Key Points: ( System Controller Optional )
Wi-Fi/Cellular
Wired CAN

(T ) - BiDirectional chargers capable of V2G are
G Q8 Microinverters v v v Coming this year ( standards ratified ). Likely
IQ™ Combiner IQ™ System Just a SW update of the V2H Variant ready now.

Controller
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But rather connect and sync with the grid ( 60 Hz )

1Q Battery Wired CAN

- You can supplement/eliminate your grid draw during
- times and NOT export power to the grid ( surge curre

Generator

; Multiple EVs Possibl - Alternatively if you have more than one BEV
Bidirectional | And/or Solar array you can export power at the

D Utilities request and get TOU paid for i
Comm 3
Interface |

Contro D Homa Loads you export power and get paid for it then that
Income would be taxable unlike Amtetering.

1Q8 Microinverters ‘

AC interface

- | would simply add-2 BEVs to increase my current
Production subject to 200 amp transformer limits

Figure 3: An Enphase Bidirectional EV Charger connects to an Enphase Energy
System in a similar fashion to an 1Q Battery

- You could stay connected ALL DAY (Réiak )
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Evolving Online Content | have Authored on the GM EV
Forums Fotyrig Blazer, andEquinox

Four EV Charging primers for
LINK people new to EVs | Cadillac

Owners Forum



https://www.cadillacforums.com/threads/four-ev-charging-primers-for-people-new-to-evs.1146717/?post_id=18292371#post-18292371
https://www.cadillacforums.com/threads/four-ev-charging-primers-for-people-new-to-evs.1146717/?post_id=18292371#post-18292371
https://www.cadillacforums.com/threads/four-ev-charging-primers-for-people-new-to-evs.1146717/?post_id=18292371#post-18292371

Updated from 2021 Presentation: System Bréakn Achieved !
- My Solar Panels Generate Enough Power Each Year to Drive
TWO EVs 20,000 km Each

Month
January
February
March
April
May
June
July
August
September
October
November
December
Total

2015

29,901
888,751
522,478
275,079

1,716,209 11,483,341 10,397,940 10,535,748 10,505,949 10,532,175 10,288 kWh

Wh Produced Per Year by Month

2016
198,423
325,410
929,344

1,483,245
1,557,307
1,508,530
1,443,917
1,360,837
1,236,739
738,638
523,095
177,856

2017
223,936
427,399

1,074,565
1,082,123
1,130,831
1,234,337
1,356,827
1,362,638
1,196,468
756,615
416,624
135,577

2018
308,070
452,524
894,649

1,074,505
1,470,930
1,394,600
1,584,472
1,247,293
994,113
682,687
197,512
234,393

2019
266,003
359,830
958,070

1,073,377
1,158,588
1,317,132
1,569,151
1,392,665
1,097,243
726,155
334,532
253,203

2020
137,456
316,105
877,605

1,153,807
1,495,456
1,437,449
1,416,851
1,271,969
1,022,389
650,707
453,776
298,605

2021
130 kWh
144 kWh

1,040 kWh
1,215 kWh
1,422 kWh
1,321 kWh
1,295 kWh
1,220 kWh
1,008 kWh
662 kWh

581 kWh

250 kWh

2022
158 kWh
250 kWh
718 kWh

1,107 kWh
1,395 kWh
1,220 kWh
1,408 kWh
1,197 kWh
966 kWh
860 kWh
480 kWh
222 kWh
9,982 kWh

2023
69.1 kWh
204.3 kWh
857.7 kWh
1,153.4 kWh
1,518.4 kWh
1,169.2 kWh
1,314.0 kWh
1,135.6 kWh
1,128.1 kWh
603.9 kWh
459.4 kWh
209.8 kWh
9,822.8 kWh

2024
166 kWh
665 kWh

1,055 kWh
997 kWh
1,245 kWh
1,172 kWh
1,306 kWh
1,133 kWh
1,166 kWh
874 kWh
492 kWh
283 kWh
10,554 kWh




Trip Report 0 Poland and Croatia

u Renewables and EVs
u Poland 12 days

u Austria 4 days

u Croatia 12 days
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