Development of the
First Natural Market for
Photovoltaic (PV) Energy

-Grenada

Dirk Burkhardt MD MSc PhD / Grenada Solar Power Ltd.

www.grensol.com



1998, 1999
2000, 2001
2002

2003
2004

Sept 2005
Dec 2005
Oct 2006

April 2008

?
?
38.99 ¢ / kW
44.11 ¢ [ kW
46.36 ¢ / kW

57.71¢ / KWh

1998 - 2002
> In 4 Years:
Increase 4.5 ¢

Development of Fuel Charge AT

IN Grenada

solar
Grenada

www.grensol.com




How do PV Electricity Systems work?

ll Solar Panels
Utility Grid Consumer

Inverter

I j : 230 V /50 cycles

Grid-Tied Photovoltaic System @
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eSummer 2005 ldea developed
*November 2005 GrenSol was founded

March 2006 GrenLec: Feed-in permission
for ‘Pilot Projects - 15 kWp

May 2006 Duty Concession - 5% handling, 5% duty

suntil Aug. 2006 3 Pilot Systems (7 kWp) installed a nd
monitored by Grenlec

eFebruary 2007 Grenlec: General Feed-Iin permission,
1:1 net-metering for up to 10 kWp
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e January 2008

e February 2008

e March 2008

e March 2008

 May 2008

PV Research Program with WINDREF
Institute initiated

- PV Test- field for different PV Module
Types

50 kWp installed in 18 PV Systems

3.24kWp grid connected PV System in
St. Vincent (Technical College)

SolLucia founded with Partner (GUL) in
St. Lucia

65 kWp installed in 22 PV Systems
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Where Are We Now?

 Renewable Energy Interconnection Policy

Grenada Electricity Services - May 2008

GrenSol - Development ~Gronads

www.grensol.com




Renewable Energy Interconnection
Policy

Grenada Electricity Services 2008




Category Maximum Output Voltage Level

1 <= 10 kW 230 V
2 10 - 100 kW 400 Vor 11 kV
3 100 kW -1 MW 11 kV
4 1 MW -5 MW 33kV
Type Technology Type

A-1 Inverter-based, 1 phase

A-3 Inverter-based, 3 phase

B-1 Induction generator, 1-phase
B-3 Induction generator, 3-phase
C-1 | Synchronous generator, 1-phase
C-3 | Synchronous generator, 3-phase




Net metering

For systems less than 10KW the policy provides for net metering at retail electricity rates. This 1
done to encourage the use of such a system at this time and 1s subject to review as penetration

[nereases.

For systems over 10KW; two meters, or one meter with the capability to measure import and
export power will be installed and Power purchased from the DG system will be at a rate
negotiated between Grenlec and the operator.
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3 x 2,88 kWp PV-Systems at Point Salines (Grenada)
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Inauguration Ceremony of PV-System at Brothers Colle  ge (PBC) at St. Georges (Grenada)
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PV — System ‘Hubbard’s Carenage
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Parameters:

system size: 7.2kW

40 panels at 180W

required surface: 750 sqft

present electricity price: 1.10 $/kWh

system cost (EC$)

— avoided electricity cost (0% inflation)

— inflation +5% p.a.
inflation +10% p.a.

50
months




« Strongly growing interest and acceptance for PV
Technology in Grenada

 Bottleneck: High up front investment - financing nec essary

* Objective: Pay your PV System -
with the savings on the light-bill

Financing
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Example Private House

e Electrical Consumption: 18 kWh/day
e Cost/ month: 580 EC

PV Production: 17 kWh/day

Cost per month for
electricity from Utility: 15 — 45 EC/month
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. The use of Renewable Energies is beneficial for b  oth
ecological and economical reasons

. PV Electricity Systems show their potential to pr ovide
reliable and affordable supply of electricity

. Hotels can market their usage of PV Electricitya s
“Eco-friendly” tourism

. Renewable Interconnection Policy existent in Gren  ada

. Grenada is an ideal location for PV Electricity - ‘high
solar irradiation, high electricity price’

. FINANCING is presently the KEY-ISSUE

Conclusion
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e 7.2 kWp PV System

e expected power production / year:

e expected savings (2008 — 11 months):
(actual electricity price)

or EC$ 1,155.00 / month
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Assumption:

Electricity price stays constant

@ 1.10 EC/kWh
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Savings/yr
12,705.00
13,860.00
13,860.00
13,860.00
13,860.00
13,860.00

13,860.00
13,860.00
13,860.00
13,860.00
13,860.00
13,860.00

Cumulated savings

12,705.00
26,565.00
40,425.00
54,285.00
60,145.00
82,005.00
95,865.00
109,725.00
123,585.00




e Cost of System: EC 122,400.00

e Payback time
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Assumption:

Increase of electricity price at a rate of

10% every year on 1 st January
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Savings/yr
12,705.00
15,246.00
16,770.60
18,447.66
20,292.43
22,321.67
24,553.84
27,009.22
29,710.14
32,681.16
35,949.27
39,544.20

N
N
AN
o
S
o
S

savings

12,705.00
27,951.00
44,721.60
63,169.26
83,461.69
105,789.36
130,343.20




e Cost of System: EC 122,400.00

e Payback time (10% increase on
electricity price)
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12,705.00
15,246.00
16,770.60
18,447.66
20,292.43
22,321.67
24,553.84
27,009.22
29,710.14
32,681.16
35,949.27
39,544.20

N
N
AN
o
S
o
S

12,705.00
27,951.00
44,721.60
63,169.26
83,461.69
105,789.36
130,343.20
34,952.42
64,0662.56
97,343.72
133,292.99
172,837.19




Assumption:

Increase of electricity price at a rate of

5% every year on 1 st January
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12,705.00
14,553.00
15,280.65
16,044.68
16,846.91
17,689.26
18,5/7/3.73
19,502.41
20,477.53
21,501.41
22,576.48
23,705.30

N
N
AN
o
S
o
S

= 7/ Years

4 Months

12,705.00
27,261.00
42,469.65
58,514.33
75,361.24
93,050.50

111,624.23
131,126.64




Renewable Energy
Interconnection Policy GRENLEC

Category Maximum Output Voltage




