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FOSSIL FUEL USE BY SECTOR

SOURCE: 2017 ENERGY REPORT CARD — ANTIGUA AND BARBUDA
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Electricity
Government

Gas Stations-WIOC
Gas Stations-RUBIS
Hotels & Restaurants

Marinas

Other Consumers/ Commercial

517,253.00
25,949.00
179,147.00
196,490.00
33,527.00
58,320.00

30,682.44
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Sectors

Energy Demand BAU (TJ)

Energy Demand Reduced by EE EE Savings (%)

(T9)

Residential
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Transportation




CARICOM MEMBER STATES FROM 2019-2035 (%)

SOURCE: ECONOLER 2019 REPORT
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For 2035 For 2020-2035

Total
Primary Qil
Demand
(TJ)

Incremental
Investment
Costs BCR
(M USD)

Qil Cumulative Avoided

Savings Oil Savings Costs
(%) (M USD) (M USD)

BAL-1: Fossil-based Supply 1,089,735
CARICOM Optimal Scenarios 786,535 28% 45,647 2,537 20,286 26




EE Target per Sector (%)

CARICOM Member Extraction,

States Commercial Agriculture,
Residential  Industry Public  _ . Tourism Mining and

Construction

Antigua & Barbuda 40 30 45 53 46
Bahamas® 23 46 45 50 48 45
Barbados 20 3o 42 50 59
Belize 16 28 45 40 52
Dominica 56 | 59 50
Grenada 21 1 48 32 a8
Guyana?® 13 9 50 53
Haiti 10 34 50 15
Jamaica 1 38 14 34 48 4
Montserrat 45 43 67 49
Saint Kitts and Nevis 44 35 18 39 52
Saint Lucia 46 49 ar 58
SVG 25 29 47 50 s7
Surinams 20 23 23 50 23 44
Trinidad and Tobago 20 29 a5 50 - 5

Priority Sectors

Mot applicable or no data available
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1\.\5 FROM A GLOBAL CONTEXT

m Global energy use covered by policies
M Global energy use not covered by policies

Source: Adapted from IEA Energy efiiciency 2019.
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This CREEBC applies to residential and
commercial buildings and their building sites and
assoclated systems and equipment. '



= Conserve energy over useful life of each building.
= Provide flexibility for innovation

= Not to abridge safety or health requirements from othe
laws and regulations
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®* Mandatory re -

CREEBC must still be met
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1. Insulation materials and their R-values.

2. Fenestration U-factors and solar heat gain coefficients (SHGC).

3. Area-weighted U-factor and solar heat gain coefficients (SHGC)
calculations.

4. Mechanical system design criteria.

5. Mechanical and service water-heating systems and equipmen

sizes and efficiencies.
guipment and system controls.
ealing, duct and pipe insulation and locati
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Must the project
comply with the

CREEBC
Compliance Options

CREEBC?
Mandatory Provisions
Alternative Performance
Air Leakage Paths
Mechanical Systems
Electrical Power & Lighting
Table 2 Checklist
Prescriptive Path Prescriptive Requirements
\ 2 Y v ) 4
Simplified R-Value || U-factor Total UA | 1 simutated || Energy
Table 3 REM Rife; Performance Rating
Table 1 abie .
able Checklist Ekotrope Alternative Index
Checklist O |
\ 4 | *
Plan Review Construction Inspection CofO
t |

2018 CREEBC Residential Provisions




Requirements Simplified Prescriptive Simulated Energy Rating
Performance Index

Limited to 50% cooling Yes
Heating not allowed Yes
Envelope insulation meets code tables (or UA Tradeoff) Yes 2009 IECC min
Items marked Prescriptive met Yes
Items marked Mandatory met Yes Yes Yes
Permanently Installed Lighting is 90% Efficacy, and ceiling fans
roughed in bedroom and largest other room Yes Yes Yes Yes
Air leakage, Duct testing, Ventilation testing required Vias VoS i
Duct Insulation outside envelope Yes
Accounts for mechanical system efficiency Yes
Accounts for appliances Yes
Accounts for on-site power production (water heating) i
Checklist Provided Yes Yes
Requires Software Yes Yes

2018 CREEBC Residential Provisions =~ cenfter



Table 1. Simplified Semi-Conditioned

Compliance Path Requirements— per Section
R401.2.1

Table 1. Simplified Semi-Conditioned Compliance Path Requirements per R401.2.1

. To be Completed . .
- _ - ) i Required by Applicant Compliance — Official Use Only
Simplified Semi-Conditioned Compliance Path Checklist Value
R401.3 Certificate: Permanent certificate posted on/near electrical N N
panel with energy values
R401.2.1 1. Conditioning: No more than one-half of the occupied YES
space is air conditioned
R401.2.1 | 2. Conditioning: The occupied space is not heated YES
R401.2.1 3. Water Heating Power: Solar, wind or other renewable
energy source supplies not less than 90 percent of the 90%
energy
4. Glazed Fenestration
R401.2.1 Fenestration U-Factor: Fixed fenestration 2.84
Table R401.2.1 Fenestration U-Factor: Operable fenestration | 3.69
Table R401.2.1 Vertical Fenestration U-Factor: Entrance doors 6.25
Table R401.2.1
anle SHGC based on projection factor and orientation: SEW N N N .
Table R401.2.1 PF<0.2 | 0.25 | 0.33
Table R401.2.1 02<PF<0.5| 030 | 037
Table R401.2.1 05<PF | 0.40 | 0.40
Table R401.2.1 | Skylight SHGC 0.35
R404.1 5. Lighting Equipment Minimum percentage of lamps in 90%
permanent light fixtures must be high efficacy. | minimum
R401.2.1 6. Roof/ceiling: 1. SRI of 55+ thermal emittance of 0.75 + SRI55+ TE
Soi S | insulation R-2.3 — OR- 0.75+ R-2.3
SN Insulation R-3.3 R-3.3

2018 CREEBC Residential Provisions




Commercial Compliance Paths

v | = Y © == > - [ X

— Envelope C402

— Mechanical C403

— Water Heating C404

PRESCRIPTIVE SECTIONS
C402-C406 and C408

— Lighting C405

— Additional Efficiency C406

CREEBC Commercial
Compliance Paths

— — Commissioning C408

Mandatory Requirements
from C402-C404

TOTAL BUILDING
PERFORMANCE C407

Simulated Performance
Comparing Proposed
Project to Standard Design

— ASHRAE Standard 90.1




ASHRAE 90.1 2016 Compliance
_»I‘?‘ 0;-' 7

Section 5.4

Mandatory Provisions

Section 5.8 Section 5.5

Product Information and Prescriptive Building
Installation Requirements Envelope

Section 5.7
Submittals
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Building Thermal Envelope
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* Must be shown in drawings

* Exterior walls, basement walls, floor,
roof, any other building element that
enclose conditioned space

* Includes the boundary between D] s i ﬂ
conditioned space and any exempt or -
unconditioned space

attic

Show on Plans, Seal it, Test it
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Solar Heat Gain Coefficient:

« Most important performance characteristic of fenestration in hot climates.




Cool Roof Concept

Roofs with either:

* High Albedo Roof Plus R-
2.3 Insulation
Solar Reflectance:

- OR- : the froction of s0lf  Thermal Emittance:

The sun's

= R-3.3 Insulation rodiation

hits the roof
surfoce

Soms Mot s sbowbed by i o
ond honsfened 1o the biding below

= R |_
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Fenestration (Sealing the Building Envelope)

R 2018 CREEBC Resident

World's Best

Window Co.
Series "2000°
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Air Exchange Rate

Blower Door Depressurization Test

- Attic Leaks
Blower Door: —
- Door|Panel _ —
Air Drawn -Fan —
in by Fan L=< - Gauges %
= = @ = " Outgoing Air
Gc:navc:sui:m::;l. — Cl - - -~ e AUl ¢ LJ ] = H - < C ° A . N
Enznaversiciency. [
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Low-No Cost EE Measures 65,206.20 NA 25,104.70

EE Capital Project 77,401.53 50,500 29,800

Subtotal 142,607.73 50,500 54,904.70

48kW Rooftop PV System 89,283.23 316,800 15,301




ENERGY AUDITS - ENERGY EFFICIENCY (EE) & RENEWABLE ENERGY (RE) MEASURES - JULY 2020
Energy Reduction Energy Savings GHG Emission Reduction
1. MSIMC HOSTIPAL Capital Cost (US5) % of Total (kWh/ Year) % of Total (USS/ Year) % of Total (Tonnes/YR) % of Total
Energy Efficiency Measures (EEM) 5 570,596.00 23.60 1,353,245.00 52.13 & 500,700.00 52.13 1,082.70 52.13
Salar PV for Onsite Power Generation 5 1,847,130.00 76.40 1,242,813.00 47.87 5 459.541.00 47.87 994.30 47 .87
TOTAL 5 2,417,726.00 100.00 2,596,058.00 100.00 & 960,541.00 100.00 2,077.00 100
Energy Reduction Energy Savings GHG Emission Reduction
2. GOVERNPMENT COMPLEX Capital Cost (US5) % of Total (kWh/ Year) % of Total [USS/ Year) % of Total (TonnesYR) % of Total
Energy Efficiency Measures (EEM) 5 1,660,550.00 2824 784,004.00 3343 5 290,082.00 34.27 627.1 33.43
Salar PV for Onsite Power Generation 5 4,219,450.00 71.76 1,561,065.00 67 5 556,497.00 65.73 1,248.90 6&6.57
TOTAL 5 5,B80,000.00 100.00 2,345,069.00 100.00 & 846,579.00 100.00 1,876.00 100.00
Energy Reduction Energy Savings GHG Emission Reduction
3. NEW AIRPORT TERMINAL Capital Cost (US5) % of Total (kWh/ Year) % of Total (USS/ Year) % of Total (Tonnes/YR) % of Total
Energy Efficiency Measures (EEM) 353,792.00 4385 1,443,932.00 75.90 4660,738.00 79.67 1,155.20 75.90
Solar PV for Onsite Power Generation 5453,000 SEE 458 456 24 5168,648 20.33 3668 24.10
TOTAL S806,792.00 5100.00 1,902, 388.00 100.00 $829,386.00 100.00 1,522.00 100.00
OVERALL FINDINGS: EE Vs RE EE % of Totals RE % of Totals Ratio EE Vs RE
Cost (USS) 31.50 68.10 32 Vs 6B

Averapge Capital
werage Energy Reduction (kWh/Yea 53.22 456.18 54 Vs 45
age Energ vings [kWh/Year 55.35 44.65 55 Vs 45
werage GHG Emission Reduction (Tonnes/YR 53.82 456.18 54 Vs 45
Average Savings & GHG Emission Reductions for EE Vs RE 54.33 45 67 54 Vs d6
NOTES

1. On average EE Capital Cost (US5) is 32 % of total costs for all three audits compared to 68% for RE Capital Cost (USS)

2. Average savings and GHG emission reductions ks 54% for EE measures compared to 46% for RE measures for all three audits

3. EE and RE interventions listed in the audit reports should be implemental by local experts in ARE with grant funding from CODB. Savings (avioded fuel costs) should be placed in a revolving fund
for the implementation of additional Energy Audits, EE and RE interventions in bulldings here in ARB.

Hence EE interventions should always be done first followed by RE Intereentions in buildings. Interventions such as the 2018 CARICOM Reglonal Energy Efficiency Bullding Code should be adopted
alone with EE standards developed by the ABBS. Policles in support of EE and RE Interventions and fiscal incentive programs for EE and RE should be Included in recovery strategic plans for A%B.
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