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Abstract

Tunnel is the most energy-consuming structure in road due to the characteristic of
using artificial lighting during day and night. Therefore, tunnel lights are being
replaced by LED lamp that have advantages with respect to low power consumption.
The best use of social overhead capital can be expected by considering the life cycle
cost, because to tunnel structures are accompanied by a series of medium-to-long-term
and continuous processes of replacing auxiliary facilities. In this study, the saving
effect by LCC analysis was quantitatively analyzed by replacing tunnel light sources
from high-pressure sodium lamps to LED lamps. The effect of reducing the replacement
cycle by increasing the life of the lamps and the resulting maintenance cost is very
significant, on replacing tunnel lighting light sources with LED lamp.

Keywords: Tunnel lighting, High pressure sodium lamp, Light emitting diode

(LED), Life cycle cost
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A case study of life cycle cost analysis on high pressure sodium lamp and LED lamp for tunnel lighting

Classification

Table 1. Review of tunnel ramp
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Table 3. Real discount rate

Index Year A
ve
Year 2006 | 2007 | 2008 {2009 [ 2010 | 2011|2012 | 2013 {2014 | 2015 | 2016|2017 | 2018
Interest rate (%) 537|544 1560|539 |498 |4.34|3.53 346|337 248|182 233|247 |3.89

Infla- | Consumer index | 80.2 | 82.2 | 86.1 | 88.5 | 91.1 | 94.7 | 96.8 | 98.0 | 99.3 | 100 | 101 | 103 | 104 | -
tion | Inflation rate (%) | 2.24 | 2.53 | 4.67 | 2.76 | 2.94 | 4.03 | 2.19 | 1.30 | 1.27 | 0.71 | 0.97 | 1.94 | 1.48 | 2.23
Real disc. rate (%) 3.06 | 2.83 | 0.88 | 2.56 | 1.98 | 0.30 | 1.31 | 2.13 | 2.07 | 1.76 | 0.84 | 0.38 | 0.98 | 1.62

4.H|8MY

LCC EA41g 9gH vl wriel OOHY(AH(Eh 5 670 B9S2 212F 2001, 20029, 2004 He]] 2=]gloH,

S8 Al e 27V E 5= et APUHERH I A7) 27| 5AM] A A 2gHd o] -

Esd

A 2 Aolide 22 AR S B W APHERATR GAE COHET LEDHZE A S
Efgo] diet A 2k=-5 A5t o™, ZF Aol §H9HE 29 nlE(m)F SAHIE EdlE 9EE 85%E 71

QL —
of| M AP E 278 A M= IYUEEHITO] 749 303,935%/m, LEDHIZO] 7
325,767 /mo]t}.

318 Journal of Korean Tunnelling and Underground Space Association



A case study of life cycle cost analysis on high pressure sodium lamp and LED lamp for tunnel lighting

4.2 HH2=

B fA|HH|Ql A w2 7 B g R 33

rﬂz
I
_>i

o T 1270197te] A Q28 ZAISH 01, o] 2 Eb
2 o Pt 2 852 451 Table 49} 2o 4 a—a}ggq

Table 4. Average monthly electricity bill (unit: KRW)

Classification Tota(lnl;ngth High preszgfr;z(()l()iium lamp L(];:)]zr ilzg;p
O Tunel L2 QOIS O1-3015.12 Q01801 015,12
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Table 5. Replacement costs (unit: KRW)

Classification High pressure sodium lamp LED lamp
OO Tunnel 243,060,000 158,900,000
A Tunnel 367,999,000 192,500,000
LI Tunnel 491,334,000 193,700,000

5. LCC &AM Axn}
5.1 CHAE{EY LCC &M AT}

ATV B2 8 LCC HI-8-241 9] Bl BYh Fig. 13 .01, gHA|(total)= 33181F & LCC2 S HE

Wk Fig. 1(d)olA] Hol= viel go] AUEER L tjv] LEDH 2] 715, WAR|-E & A= R-82 of
14% <21 A o2 eyt
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Fig. 1. LCC comparison of high pressure sodium lamp and LED lamp
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Fig. 2. LCC components of high pressure sodium lamp and LED lamp
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