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CARIBBEAN CENTRE FOR RENEWABLE

ENERGY & ENERGY EFFICIENCY CARICOM

Territories Served:

A Anguilla

A Antigua and Barbuda
AThe Bahamas
ABarbados

ABelize

A Bermuda

A British Virgin Islands
A Cayman Islands
ADominica

A Grenada

A Guyana

A Haiti

A Jamaica
AMontserrat

A St. Kitts and Nevis
A Saint Lucia

A St. Vincent and the Grenadines

A Suriname
A Trinidad and Tobago

A Turks and Caicos Islands
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Imported energy resources

Trinidad and Tobago

CARICOM Average
88%

Global Average
21%

Dependence on imports, %

100% (2022)
98% (2022)

90% (2022)
63% (2022)
92% (2022)
93% (2022)

0% (2022)

85% (2019)
91% (2022)
100% (2022)
98% (2022)
95% (2022)

87% (2022)
Less than 5% (2021)

0% (2022)

Refined petroleum products

Refined petroleum products
Small amounts of petroleum exported, and

Refined petroleum products imported , LNG
Refined petroleum products, Electricity (Mexico)

Refined petroleum products

Refined petroleum products

Petroleum  exported , and Refined petroleum
products imported

Refined petroleum products

Petroleum, Refined petroleum products, LNG

Refined petroleum products

Refined petroleum products

Refined petroleum products
Refined petroleum products

Petroleum

Petroleum  exported , and refined petroleum
products imported
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Technology SOLAR PV  Wind HYDRO GEO BIOMASS BIOMASS BIOMASS OTEC/SWAC OCEAN

Run-of-river Binary Gasification  Anaerobic Liquid Current
biofuels

Countries

Antigua &

e B

panamas | I

Belize _

Dominica

Grenada

Jamaica -

St. Kitts & Nevis

St. Lucia

St. Vincent & the
Grenadines

Suriname

Trinidad &
Tobago
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100000 9.750.3 6,285.0\ 60,448.7
68,869.2
10000 2,589.4
1000
100
1 |
Antigua The Barbados  Belize Dominica Gr ada Guyana Haiti Jamaica Montserrat St. Kitts cia St. Vincent Suriname Trinidad CARICOM
and Bahamas and Nevis and the and
Barbuda Grenadines Tobago
0.1

Solar Energy m \Wind Energy = Hydro Energy m Geothermal Energy m Biomass/WTE
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_ Fixed Conventional Deepsea Total
Floating Floating
4.9 1.48 11.8 18.18
10.9 6.32 16.7 33.92
2.6 0.48 7.2 10.28
1.21 1.85 9.7 12.76
0.4 0.96 9.2 10.56
0.1 0.22 4.02 4.34
St. Vincent & the Grenadines 3.23 0.39 3.0 6.62
16.6 12.5 4.96 34.06
39.94 24.31 73.68 137.9
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CARICOM ENERGY TRENDS

2012 2022

~14,500 ~1@,3000
BTU per BTU per USD

USD (GDP) (GDP)




Percentage
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Antigua The Barbados Belize  Dominica Grenada Guyana Haiti Jamaica Montserrat St. Lucia  St. Kitts  St. Vincent Suriname Trinidad CARICOM

and Bahamas (2025) and Nevis and the and

Barbuda Grenadines Tobago

(2025)

m 2022 Performance m National (2030) m Regionally Proposed (2027)
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Bahamas Barbados Belize Dominica Grenada  Guyana Hauiti Jamaica Montserrat St. Kitts & St. Lucia St. Vincent Suriname  Trinidad
Nevis & the &Tobago
Grenadines

m 2030 (BAU) m2030 (High) m2030 (Target)



20MW PV Plant, August 18, 2016 (6:00am - 6:30pm)
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36MW Wind Farm, August 18, 2016 (6:00am - 6:30pm)
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UTILLIYY-SCALE BENNERGY STORRGE; 5 YSSTEM, VAMAICAICA

Technology

H2 / METHAN

B Thermal Storage

Weeks
ETES

B Chemical Storage

B cElectrochemical Storage

Days B Mechanical Storage

FLOW-BATTERIES Electrical Storage

PUMPED
PATTERIES HYDRO

Hours

; FLYWHEEL /~25 MW BaFt_ery -Flywheel Hybrid [Jamaica]
FRSIRES STORAGE US$ 26.5 million
Seconds

|

kW T100kW ™MW 10MW 100MW 1.000MW




Gigawatt Hours

35 7

Belize Hydroelectricity Production, 2018
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St. Thomas, U.S. Virgin Islands

September 201~
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Suriname
June 2022




Freeport, Grand Bahamas

October 2016




Cenitrehl Trinad adyibdaiklad®dbobago
October 2018
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Generation facilities A TYPICGALIL
ELECTRICGRID D

High-voltage switchyard

Distribution line

Transformer

Substation

Transmission lines



THE: TRADITIONAIAL POWEBRSHUTORRARRHH ECHURERE

The nkctenltiSUBRRLY APPROACH

\
( \

/GENERATION \ﬁRANSMlSSlON &\

DISTRIBUTION

Electricity Appliance & Energy

Generator : :
network equipment service




THE: FUTIURE:
ELECTRICGRID D

Renewable energy resources

Centralised fuel production
power and storage

~energy resources -+’

Smart energy . 4

system control

H, vehicle

Surplus heat



THE: EMERGINGG POWBRSEGTORFMARBHHECIURERE
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The Multi -actor DEMAND -DRIVEN APPROACH
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Transmission &
distribution

storage
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electric mobility
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SELECTSSOMEEQONOMICDNDITIARED RSR [CARI CZDRR[2022]

267,800 42,463 123%

441,471 6,585 46%

74,289 8,580 104%

High -debt 114,272 10,428 65%

o7 775,800 18,330 24.6%

E— 11,584,996 1,748 100%
_ 1,365,805 22,005 66%




THIE“GRIGRIEIENROGYER'ROGEINGY STRATEGY

1. Building a Hydrogen Economy; i+

2. Hydrogen for a resilient energy system

Hydrogen could become the major |3 Hydrogen for Industrial Processes

differentiator for CA R | C O Moosomy |,
supplying energy for the regional power,

4. Hydrogen for Decarbonization of, Gas

transport and industrial sectors and with

5. Hydrogen for Mobility

substantial export potential .

6. Hydrogen for Export

7. HYDROGEN VISION




SECTORCOURLING G

The development of energy as an
economic sector, in its own right

Generation

A Clear and present opportunities  for
electrification IN the heating sector
and electrification within the
transport sector .

Distribution Heat

Power
system
flexibility

Transmission

29 o ey~ t0-Gas  systems that convert

| renewable electricity into hydrogen

by electrolysis

A Chemical processes could change
molecular hydrogen into to green fuels
such as ammonia, methane, N q u a s
natural gas, or even liquid energy
carriers such as methanol.

A
/N A Emerging opportunites  from Power -
; Gas
-k
\\

Storage Electric vehicles

Demand-side
management



STRENGTHENNG GHEINEXUBI US

ANTHROPOGENIC CLIMATE
CHANGE
Temperature Rise
Sea-level Rise
Meteorological Shifts
Precipitation Change

GLOBAL & LOCAL
POLLUTION
e Greenhouse Gas Emissions
¢ Local Pollutants

uoneidepy

uonesnin

IMPACTS ON HUMAN &
NATURAL SYSTEMS
Food & Water Resources
Energy Resources
Ecosystems & Biodiversity
Built Environment

Adaptation

SOCIO-ECONOMIC
DEVELOPMENT PATHWAYS

Economic Growth
Technology Deployment
People

Governance




Driving forces Interactions
Desired policy

outcomes

Pressures States
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__________________ 1_ —— l GDP Growth

2 e e
Climate Environmental P e Water sSUppe | Exportimport ratio |
change variables N— & / rzge:;g:d siee - - —
Flood an \ u | ulnerability o
R cfeneaec: g livelihoods and
Temperature drought Water o Water supply
demand g landscapes

SDG11.5
Water supply: ( )

desizdirasa | co:emissions |

Rainfall variability

drinking water
(SDG 6.1)

Population growth

= Energy supply l Forest cover (%) ‘
= costs | (SDG 15.1) |
:Q:J —— ‘—-
Socio-economic g - . Land Energy supply SDGs water related
variables = Energy required - -
energy Access to safe
§ ‘ demand Tox Energy supply:
I
(W)

demand ratio

Energy - | Access to sanitation
Urbanisation required ] Land (SDG6.2)
for food ' required Foo:::tisp ply
- for food > SDGs energy related
Policy priorities Food supply Access to electricity

(SDG 7.1)

Food supply:
demand ratio

Water
required
for food

Renewable energy
(SDG 7.2)

SDGs food related

Food security

(SDG 7.1)

/ Direct effects

mmd> Ccompounded effects

— — — — g Indirect effects




NFor the things we have to learn
before we can do them,
we learn by doing them 0

-Aristotle
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DR. DEVON GARDNER
Head of Technology & Strategic Partnerships

Caribbean Centre for Renewable Energy and Energy Efficiency (CCREEE)
Trinity Business Complex, Bridgetown
St. Michael, BARBADOS

Phone: +1 (246) 537 7333, ext. 2001
Mobile/WhatsApp: +592 673-2930
Email: devon@ccreee.org

URL: www.ccreee.org



