Journal of the Korean Institute of llluminating and Electrical Installation Engineers (2014) 28(6) : 85~90 & son)
http://dx.doi.org/10.5207/JIEIE.2014.28.6.085  ISSN 1229-4691(Print)  ISSN 2287-5034(Cnline)

TAEE B HAYF2U AL &H 2
I3Xol§ BESS T&o [WE JHE 2N

(A Study on Comparative Analysis of Power Consumption Characteristics and the
revulsion of investment on the application of a BESS in Subway Substation)
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Abstract

This paper shows a reasonable demand power, that was made by the systematic and statistical way
considering actual conditions, such as investigated transformer capacity and peak power for the last 6
years of subway substation customer as to AMR. In this dissertation, it is necessary to analyze the
key features and general trend from the investigated data. It made an analysis of the feature
parameters, such as average, standard deviation, median, maximum, minimum and thus it was carried
by the linear and nonlinear regression analysis. And we studied on the application of a BESS. Analysis
showed that the revulsion of capital is about 3 years and 4 months.
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Table 1. The present states of peak power in
subway substation

Vear Peak power Occurrence
(kW) month

2013 9,034 August
2012 8,968 August
2011 8,562 September
2010 8,570 August
2009 10,535 September
2008 8,884 June
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Fig. 2. Scatter plot of peak power and linear
regression model
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Table 2. The present states of a maximum
utilization factor of transformer

Year Peak power |Installed capacity| Rate

(kW) (kVA) (%)
2013 9,034 28,080 32.2
2012 8,968 28,080 32.0
2011 8,562 28,080 30.5
2010 8,570 28,080 30.6
2009 10,535 28,080 37.6
2008 8,384 28,080 31.7
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Table 3. Design specifications of BESS and the
target power for peak control

Item Parameter Value
PCS 1,000k W

BES,S Battery(Eff.) 694kWh

Capacity -
Battery Capacity(Install) T40kWh
Max. Peak power® |9,034kW(Based on 2013)

Peak cut point(Real)@ 8 319k W

Power Peak cut point(Eff.) 8 140kW
Cut power 650k W

Capacity 500kWh
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Table 4. Analysis of the revulsion of investment

Item Parameter Value
Peak power
655k W
Table 3. D-@
Basic rate Basic rate unit cost® 8 320won/kW
Annual savings
65,395,000
@x((D-@)x12months oo
Summer 2512,000won
(3 months) savings
Mod
edium term 4,069,000won
. (5 months) savings
Electric Winter 0
WO
d%ar%js (4 months) savings ” "
t
0 Annual savings 12,797,000won
Power-based funding 2,893,000won
VAT 7,:319,000won
Savings of electricity charges 88,904,000won
Actual 1 tment t idl
Ivest- ctual investmen a@oun consider 350250 000won
government funding of 75
ment cost -
Payback period 3 Y4year
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