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GHG Emissions by Sector

Residential
5%

Commercial

6%

Road Transportation
=0.85* 29 = 25% approx

EV averages 10km/kWh
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Characteristic of EVs

Vehicle parked 95% of time

%Charging opportunity

tune (hour)
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Level

3 (DCFC)

Integrating EV on the Grid

Approximate Charging Time

ey (Empty Battery)
1-6 200 km (124 miles): +/- 20 hours
400 km (249 miles): +/- 43 hours
7 t6 20 200 km (124 miles): +/- 5 hours

400 km (249 miles): +/- 11 hours

80% of 200 km (124 miles): +/-
30 min
80% of 400 km (249 miles): +/- 1
hour

Typically 50, occasionally 20



Variation of No. of Affected Busses with
Increasing Penetration (type 2 charger)
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Impacts of Uncoordinated Charging

Significantly stress the distribution
system causing:

e Severe voltage fluctuations and
violations.

* Degraded system efficiency and
economics.

* Increasing the likelihood of
blackouts due to network

Ove rl O a d S Image: https://www.zdnet.com/article/a-boot-camp-for-hacking-electric-vehicles/
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Balancing EV Charging and RE Penetration

Benefits of EV: Role of EV in energy transition
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Policy Considerations

* Aligning with good policy practices for

electric vehicles allows for a wider ﬁ o 38" cravs _

target population these vehicles.

* Reduce the dependency on fossil fuels

use for combustion engines :
* Align with NDC contributions
throughout the Caribbean

* Modification of the transport sector is ]29 <30%
the simplest way to start promoting a
greener environment
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Wind farm output, kW

llllll

Renewable energy integration challenges
Managing power output fluctuations

Cloud cowver causes
large output changes i
solar PW genarator

I-I-a-.|1. (= L T _ﬂl- [T |
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global.com/EN/TECHNOLOGY/OVERVIEW /vehicle to home.html#:~:text=Household%20powe

r%20can%20be%20supplied,from%20the%20household%20power%20supply.
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VEHICLE-TO-GRID
ERTE I DA EVENING

DISRUPTION

2 DAYTIME
WER Dur the day soia

GRID
STABILITY

GRID
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HOUSEHOLD
\/
ELECTRICITY R, Q . ? o & ),

O O o
PEOPLE

GRID

PM AM
LV,
MORE STABLE ENERGY During high peaks where energy is drawn from the
.“ SN FOR ALL q"(irnnn se, electric vehicles can give back power to
i support the national infrastructure, stabilising the

amount of energy drawn collex t:-.m-i-,.' by using the car
MORE as a personal power station.

STABLE

ENERGY
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Utility and Grid of the Future

Pilot and Research
Demonstration and

Projects Development

| Innovation Layer |

Grid and Real-Time
Awareness Customer
and Interaction
Control

Application Layer

T

Enabling Incremental I AM'
Infrastructure Intelligence

Enabling Layer

1 J

Foundational

Infrastructure
and Resources

Standards Business
and

\Y [eYo [SI[S

Organization

and
Processes

and
Regulatory

Foundational Layer
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Developed Prototype

EVSE Communication
EVSE Power
WiFi 802.11
Utility
Communication-
Vehicle v ¥ :
, Transmits SOC ,‘ % | AR ) 3333388000
EV Screen ; ‘ Protype adjusts g 230y T ‘ o
: charge rate
EVSE | I— Prototype ~
Level1/2 — 5 Device 0000800
Input From
Charger(MALE) Output to
Vehicle(FEMALE)
°°°
Junction Box
L1
Gnp 12

Proximity
m d Interrupted

Pilot %
Orignal i war +3.3V  Pilot Contactor
Pilot +1 -

Function M




Dynamic Coordination of EV Charging

* Since the time for EV charging can be remotely controlled by the
utility then it would be best to spread the charging windows.

* This relaxes the requirement for increased power output from
committed generating or committing additional units.

e The utility can incentivize their customers that are EV owners to
provide wide window durations where and when possible to yield
greater flexibility.
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Department of Electrical and Computer Engineering
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