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PROJECT DESCRIPTION AND OBJECTIVES I
Power Grid
This study explores, develops, and assesses viable microgrid solutions for isolated ‘\r
Islands, using Indonesia as an example. In this case study, we discuss and assess SIX camps e Islands
possible microgrid options, and the two are the most practical, affordable, and % vk ﬁ%

environmentally friendly for distant island microgrids by using Homer Pro
Software. The first system is photovoltaic cells (PV), a battery energy storage
system (BESS), and a diesel generator (DG), and the second is photovoltaic cells
and a battery energy storage system. M 7 <

TABLE |: DIFFERENT SOLUTIONS FOR ISLAND MICROGRID MICROGRIDS

m KEY SOLUTION |DESCRIPTION

An independent diesel generator might be the solution.

The preceding solution might be improved economically by including a battery.

A significant battery capacity in conjunction with a relatively big PV capacity is required to supply
electricity during the night.
Adding a diesel generator, reduced the number of batteries and solar panels.

A huge battery and relatively large capacity of wind turbines are required to meet the demand in
hours or even days without wind.
A diesel generator generates the required electricity when there i1s no wind or battery charge.

METHODOLOGY

Daily Load Profile (kW)
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« The HOMER Grid offered the best technology,
system size, and smallest net present cost (NPC)
possible.

 The NPC cost is the whole cost of the system,
Including 1) capital costs, 2) replacement costs, 3) I I I I I I I I I I I I I I
operation and maintenance (O&M) costs, 4) fuel LR RERERERRRRREREREEF I
costs, 5) emission costs, and 6) the cost of grid Hours
power purchases. )

* The project lite of 25 years is considered. The 10% oo
increase in electricity cost and operation and lal‘e
maintenance cost per vyear is considered for
simulations.

* An 8% discount rate and 2.8% inflation rate Is used

by HOMER Grid for simulation
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11.27 kWh/d

11.27 KWhy/d
2.39 kW peak

Converter

2.39 kW peak
Converter

Winning solution 1 (S4) :- DG + BES + PV Winning solution 2 (53) :- PV + BES

RESULTS

Grid Emission

SPECIFICATION SPECIFICATION Economic Comparison
DG Size (kW) 2.70 PV (kW) 5.18 ouler e
PV (kW) 269 BES (1kWh) 28 (String) s By
BES (1 kWh) 12 (Strlng) COnveI’teI‘(kW) 239 M Solution 3 M Solution 4
Converter(kW) 0.985
NPC ($) 35,1 7229 . DG Emission

CN);CM(%/ ) ?223214(3)9 O&M ($/year) 935 . L— i

year , : Matter (Kg/yr) |
LCOE ($/kWh)  0.5029 L?C?EI ($/kWh) 06107 I I R wivte
Inltlal COStS ($) 1 1’965 Inltla COStS ($) 22’068 Initial costs (S) ® LCOE (S/kWh) m O&M (S/year) m NPC (S) 0_1 2 3 4 5 6 7 8
Numerical Results For Winning Solution 1 (54) Numerical Results For Winning Solution 2 (S3) W Solution 3 Solution 4
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