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Abstract

Recently, in an attempt to overcome the defects of quiescent power shutdown system, smart quiescent power control
system has been developed. However, due to its higher investment costs, feasibility evaluation must be conducted.
While LCCA (Life Cycle Cost Analysis) model is useful to estimate net savings of alternatives that differ with respect
to initial costs and operating costs, the environmental burdens are not considered. On the contrary, LCA (Life Cycle
Assessment) model is suitable to assess environmental impacts associated with the stages of a product’s life but it
does not consider costs. In this study, a comprehensive analysis on the economic and environmental impacts of smart
quiescent power control system is conducted by using LCCA and LCA model. In addition, sensitivity analysis is

carried out to quantify accuracy of estimates.
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Figure 1. Smart quiescent power control system diagram
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‘ Analyze the results ’

Figure 2. Analysis procedures using the LCCA and LCA
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Table 1. LCCA analysis items

Division Items
" Cost of materials
Initial costs
Labor cost
Replacement materials cost
Maintenance costs Labor cost
Energy cost
Demolition costs Labor cost
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Table 2. The outline of the building
Division Content
Lot area 184,6852m?
Building area 4,51357m’
Total floor area 37,033.66m’
The building—to-land ratio 2.44%
Floor area ratio 20.05%
Building size 1 Basement floor, 11 Ground floor
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Tabel 3. Electrical equipment in operation (during business

hours)

ltems Quantity Standby time(h/d)
TV 13 20
PC 100 14
Monitor 200 14
Charger 50 14
Microwave 2 22
Air conditioner 12 14
Hand Dryer 4 22
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Table 4. Electrical equipment in operation (non-work hours)

ltems Quantity tiSr;aerzg% Note
Water fountain 4 14

Bidet 14 14 Sleep mode
Coffee machine 4 14 Warm mode
Vending machine 2 14
Official replicator 8 14 Sleep mode
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Table 5. LCCA and LCA analysis result list
(Unit: Thousand Won)

Case Division Cost Item fst yr LCC
cost (10yr)

. materials 5,668 5,668

initial

labor 4,542 4,542

replacement 114 975
1 maintenance standby power 1,145 117,189
CO, emission 58 5,916

demolition labor 2,271 1,688
total cost 135,988

initial materials 26,652 26,652

labor 4542 4,542

replacement 300 2,558
2 maintenance standby power 1,052 107,647
CO, emission 53 5,434

demolition labor 2,271 1,688
total cost 148,521

initial materials 49,252 49,252

labor 6,142 6,142

replacement 510 4,348

3 maintenance standby power 242 24,729
CO, emission 12 1,248

demolition labor 2,571 1,911

total cost 87,631

_ materials 59,112 59,112

initial

labor 7,947 7,947

replacement 570 7,024

4 maintenance standby power 242 24,729
CO, emission 12 1,248

demolition labor 2,571 1,911
total cost 101,972
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Table 6. Sensitivity analysis

(Unit: Thousand Won)

Case 1.01% 2.01% 3.01% 4.01% 5.01% 6.01%

1 150,039 142,739 135,988 129,734 123,935 118,550

2 161,641 154,825 148,521 142,682 137,268 132,241

3 91,389 89,434 87,631 85,964 84,423 82,955

4 106,026 103,918 101,972 100,174 98,510 96,969
4.4 HTHEE ¥ M MY 5.4 &

2 Ao BAATR tijk3,  thiek, TiQH, Tiek2 <=

O A Aoz EAEY. = Asd di7 e A H oJTlo] A= LOCA T LCAZ o] 43o] A=A =
A LS 24A17F Agshe ARl 100% H851L 3} sl 2me Z5hao 2 Bajslol gq Ho] o
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3 710 AA2AES 85| Aok BFES A g o gyHe AnAEe ALk RS Ao
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Helse Z/BAU I ARRAES 485
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