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Microgrid Design Based on Techno-Economic Afalysis "

Evaluation of local
conditions

System
configuration

Model development

Sizing of system
components

System analysis

Input data
Weather Load profile Components Project costs Project finance Incentives
resources technical
parameters

Performance model (1 year simulation)

i PV(i) Simulation
R 10)] for t = 1:8760
configurations ] )

(Search space) ESS(i) Dispatch
DG(i) end

Feasibility test
e PSP
e LOLP
e CSF

PV(i)
w(i)

ESS(i)
DG(i)

Converter (i)

Converter(i)

Economic model (cash flow for the analysis period, typically 25 or 30 years) ;

Outputs and

PV(i)

WT(i) Sort configurations

Evaluation metrics
1. Economic (NPC, COE)

Cash flow
forn=1:N

Cash flows
end

Optimal size of DER
Lifecycle cost

LCOE

Cost breakdown

\/\

Energy analysis
Energy production
Capacity factor
Efficiency and lifetime
Emissions reduction

\/\

Analysis EDSGS((II)) ijfjaggn metric 2. Environmental (REP, EMR)
. 3. Reliability (LPSP,LOLP, CSF)
Converter(i)
Outputs and analysis
Sizing analysis Financial analysis Uncertainty analysis

Payback period

Net present value
Internal rate of return
Benefit-to-cost ratio
Annual lifecycle saving

\/\

Scenario analysis
Sensitivity analysis

= S/W Tool: HOMER and MATLAB
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Power System Design and Analysis e/ A ackerin ey
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Example: Microgrid Operation Data S At Kookirin Universty
Daily power generation/consumption data analysis

Monday 01/10/2018 ‘ . Tuesday 02/10/2018

180 [ITotal Load
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Total Load: 3022.83 kWh
Total PV: 327.33 kWh
Total Diesel: 2695.5 kWh

oo icalloed | TCMLIGE SH0.T7 M '~ Generation and Load data
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—Diesel Generation| Total Diesel: 2668.83 kWh
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»  Peak loads typically occur between 18:00pm and 22:00pm.
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Example: Power System Data

Including Diesel Generators, PV, ESS and Inverters

SMA Amarica Production LLC (8
o mawsiar.com
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Design Portfolio

1 Stand-alone Microgrid in South Korea

= Gasa, Geocha, and Ulleung Islands
= Power system modeling and simulation study using MATLAB/Simulink

1 Campus Microgrid Design

= Seoul National University, University Campuses in California
= Economic analysis considering incentives and regulations
= Optimal energy mix for different REP(Renewable Energy Penetration) levels

1 Remote Microgrid in Pacific and Caribbean Ocean, and South America

= Remote microgrids in Palau, Bahamas, and Bolivia
= Microgrid design and power system analysis
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