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Goal and Scope

Goal

Estimation of the grid electricity cost for renewable 

energy penetration to college campuses

Scope

HOMER simulation by estimated load profile

Selection of most effective renewable system 

configuration 

Calculation of the portion of the renewables

Sensitivity analysis on Grid Electricity Price

Additionally, capital cost of the renewable sources
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Campus Load Profile

Available data: Real time measurement and 

display  of the Campus

Average Power Demand = 10,435 kW

Peak Power Demand = 15,637 kW

11:00 pm  Jan 24, 2013 
Ref) http://kugc.korea.ac.kr/
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Campus Load Profile
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Site Information

Location: 

Main campus of Korea 

University (Seoul)

Latitude : 37.5846

Longitude : 127.02538

SWERA:

Solar & Wind data 
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HOMER Input for Solar Radiation

Solar data
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HOMER Input for Wind Speed

Wind data
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HOMER Input for Grid

Grid power price : $0.8/kWh

Sellback rate : $0.25/kWh

Ref) 전기요금, 2013, 한국전력

Ref) 신재생에너지이용 발전전력의 기준가격 지침, 2010, 지식경제부



HOMER Input for Cost

Capital + O&M costs

Photovoltaic                     $5000 /kW

Wind                               $8000 /kW

Battery                              $400 /kW

Fuel Cell (Electrolyzer + Hydrogen Tank)   $8000 /kW 

Converter                             $0 /kW

Sensitivity Analysis values

Grid power price : 0.4  0.8  1.0  2.0  3.0  4.0  5.0 

[$/kWh]

cf ) Converter costs are included with the sources
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Optimal Configuration

Grid alone is found to be the best

Under any and every condition
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Optimal Configuration 

(optimization analysis)
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Renewable Portion 

Total load

About 15 MW peak

143 MWh/day

Generator

Wind  1.5MW * 5 = 7.5MW

PV                       10MW 
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Basic condition

Wind Turbine 

Capacity : 1.5MW * 5 = 7.5MW

Price : $8,000 /kW * 7.5MW = $ 60,000,000

Photovoltaic

Capacity : 10MW

Price : $5,000 /kW * 10MW = $ 50,000,000

cf) Sensitivity Analysis

Grid power cost  0.4   1   2   3  ($/kWh) 

Wind speed        3.65  7.0  11.0  (m/s)
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Basic condition – grid price
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Condition 1

Wind Turbine 

Capacity : 1.5MW * 5 = 7.5MW

Price : $4,000 /kW * 7.5MW = $ 30,000,000

Photovoltaic

Capacity : 10MW

Price : $2,500 /kW * 10MW = $ 25,000,000

cf) Sensitivity Analysis

Grid power cost  0.4   1   2   3  ($/kWh) 

Wind speed        3.65  7.0  11.0  (m/s)
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Condition 1
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Condition 2

Wind Turbine 

Capacity : 1.5MW * 5 = 7.5MW

Price : $4,000 /kW * 7.5MW = $ 30,000,000

Photovoltaic

Capacity : 10MW

Price : $1,000 /kW * 10MW = $ 10,000,000

cf) Sensitivity Analysis

Grid power cost  0.4   1   2   3  ($/kWh) 

Wind speed        3.65  7.0  11.0  (m/s)
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Condition 2
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Condition 3 (dump case)

Wind Turbine 

Capacity : 1.5MW * 5 = 7.5MW

Price : $8,000 /kW * 7.5MW = $ 60,000,000

Photovoltaic

Capacity : 10MW

Price : $100 /kW * 10MW = $ 1,000,000

cf) Sensitivity Analysis

Grid power cost  0.4   1   2   3  ($/kWh) 

Wind speed        3.65  7.0  11.0  (m/s)
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Condition 3 (dump case)
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Conclusions

Unless the grid electricity price is $3.00/kWh, 

installation of renewable energy sources to Korea 

University is economically NOT viable (cf. the 

present price = $0.4/kWh)

Government subsidy of renewable energy initial 

cost and of tax credits and other benefits would 

lower the barrier of renewable energy 

penetration to university campuses.

Carbon Emission Penalty and Tax policy would 

may further lower the barrier. (see the Conditions 

1 and 2)
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THANK YOU.




