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Abstract

In this paper, a very new web-based software for renewable energy system (RES) design and
economic evaluation was introduced. This solution would provide the precise RES estimation
service including not only photovoltaic (PV), wind turbine (WT) and fuel cell (FC) individually
but also energy storage system (ESS) as combined forms with PV or WT. The three reasons why
we ought to develop it are: First, the standardized tool suitable to the domestic environment for
estimating power generation from RES facilities and economic evaluation is required. Secondly,
the standardized tool is needed to spread domestic RES supply policy and to promote the new
industry in the micro-grid field. The last, the reliability of economic evaluation should be
enhanced more for new facilities. To achieve those aims, the weather database of one hundred
locations have established and the RES facility database has also constructed. For the energy
management, mathematical models for PV, WT, ESS and FC were developed. As a final phase,
the analytical process to evaluate economics has performed with field data verification.

Keywords: A1 A1/ o]l ] 2] (Renewable energy), A A4 H 7HEconomic evaluation), 74 &3
d|Z(Power predlctlon) e &F=F(Photovoltaic), ”E:‘(Wlnd power), U ] A7 (Energy
storage system), 1= 7 Z|(Fuel cell)
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Table 1 Functional characteristics of various RES solutions

Supporting functionality
RES software . . . )
tool Economical Technical PV Wind  Generator Storage Bio- Hydro  Thermal
Analysis  Analysis  System  System set device energy energy  System
HOMER O O O O O O O O -
HYBRID2 - O O O O O - - O
iHOGA O O O O O O - O -
RETScreen O O O - 5 O - - -
HYBRIDS - O O - - O - - -
SOMES O O O O - O - - -
RAPSIM - O O O O O O - -
SOLSIM O O O O O O O - -
ARES-1 &11 - O O O O O - - -
HYSYS O O O - O O - - -
INSEL - O O O O O - - O
HybSim O O O - O O = - .
Dymola/Mdelica O - O O - O - - -
SOLSTOR O O O O O - - - -
HySim O @) @) - O O - - -
IPSYS - O O O O O - O -
Hybrid Designer O - O O O O - - -
TRNSYS O O O O O O - - O
iGRHYSO O O O O - O - O -
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New Renewable Energy Solution

1) Expanding renewable energy supply
2) Proven service to the customers

3) Advanced of power service and policy

7

A. General

Korean Customer Service
B. Expert
1) New project evaluation

2) Optimum design information

3) Various customer service
- General customer

- New investor

L

Web Service Architecture

= Electricity bill calculator

= Renewable energy resource DB
= Solar/wind power generation

= Power management

= On/off grid connection
= Economic evaluation
Sensitivity analysis

= Data analysis
= User service

. Cyber security - Power market operator

- Utility company

Service Group O Ire-sol User Group

Fig. 1 Concept of new software service platform of the renewable energy solution
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Time series compensation for a single year of 2017
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Fig. 2 Weather data generation with time series compensation
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Table 2 MET meta data

Category Contents

Data name Long term compensation data of the year 2017 (MET data)

Temperature, Relative humidity, Atmosphere pressure, Wind speed, Wind direction,

Measuring items . ..
& Horizontal radiation

Weather data measured at the 78 locations in Korea

D . .
ata source (Provided by KMA from Feb. 1, 2982 till Dec. 2017)
1. Representativeness analysis for a weather data of the year 2017
e RS 2. Selection of weather measuring places

3. Long term analysis of weather data
4. Time series compensation

Fig. 3 Regional distribution of 100 locations in weather database
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Table 3 Uncertainty in measurement of TMY

Parameter Temperature 1111 iig;’; Wind speed Wind direction ~ Pressure Ij;);z(:ilgsl
°C m/ D P
C) - () (DegN) (Pa) -
Uncertainty in measurement . oo, 3.00% 21.92% . 0.05% 6.87%
(compared to mean value)
Wea.ther representatlvem?ss High ) . ) ) High
(main component analysis)
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Fig. 4 Radiation distribution of MET compared with KMA data (black dots)
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Fig. 5 Calculation process of physical analysis model for PV and WT power generation
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