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Comparing the distribution of electrical system at the industrial factory to reduce cost and

losses of transformers by using Total Ownership Cost Analysis Technique
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ABSTRACT

This article presents a comparison between the planning of electric power distribution
system, with two type of factories, where there are many factors that affect expenses throughout the
life cycle of the transformer, such as the value of the interest rate, no-load loss and load loss of
transformer. There are 2 models, for example, the installation of 2 transformers for industrial to
determine the best distribution system. This article will explain to calculate the total cost of the 2

distribution transformer model with a total ownership cost technique with time of use rates (TOU).
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RNRININNALA RS LT Table 1

Table 1 Transformers Technical Specifications

Transformer Size Bid price No Load losses Load Losses
(kVA) (Baht) (kW) (kW)
Al 6000 2,550,000.00 5.2 48
B1 2500 1,400,000.00 3 28
C1 2000 1,050,000.00 2.5 23
A2 1500 850,000.00 2.2 18
B2 2500 1,500,000.00 3.2 28

C2 2000 1,100,000.00 2.6 23
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UL 1 uaz 2 resszuuamie ihaesTssnugaaunssuuanaliimiuly nni 1 uay 2

pNa1AL Tnegtuuni 1 futlgugfaesndioudadluin B1, C1 azfuusadi 6.9 kv anufiautlas A1

wazluguuni 2 ndeudadviin A2, B2, C2 azfuusesiu 22 kv tnamssannszuuaming

SOURCE 22 kV

Al
22/6.9kV
6MVA
B1
6.9kV/400V 6.9kv/400V
2500kVA 2000kVA

Figure 1 Distribution system model 1

SOURCE 22 kV

A2

22/6.9kV
1500kVA

B2 C2

22kV/400V 22kV/400V
2500kVA 2000kVA

Figure 2 Distribution system model 2
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Table 2 Input data

Input Data Values Input Data Values
FCR (Fix Charge Rate) (%) 15% | ig (General Inflation Rate)(%) 2%
RF (Peak Loss Responsibility Factor) 0.81 | DC (Baht/kW-year) 1595.16
g (Load Demand Growth)(%) 4.23% | EC at peak (Baht/kWh) 4.2097
| (Interest Rate)(%) 7% | EC at off peak (Baht/kWh) 2.6295
n (Study period)(Year) 20 | Hours at peak (hr) 5840
If (Load Factor)(%) 0.7 | Hours at off peak (hr) 2920
p (Energy escalation rate) 2.30%

indiayarisunnuiAiuanlu Microsoft Excel uaziuaniuaaiilunsvaasanlianavisunnlaganluin
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Table 3 Results from calculation

Transformer Bid price(Baht) Cost of LL(Baht) Cost of NLL(Baht) TOC(Baht)
A1 2,550,000.00 7,470,542.77 1,259,594.12 11,280,136.89
B1 1,400,000.00 4,357,816.62 726,688.91 6,484,505.53
C1 1,050,000.00 3,579,635.08 605,574.09 5,235,209.17
Sum of Model 1 5,000,000.00 15,407,994.47 2,591,857.12 22,999,851.59
A2 850,000.00 2,801,453.54 532,905.20 4,184,358.74
B2 1,500,000.00 4,357,816.62 775,134.84 6,632,951.46
C2 1,100,000.00 3,579,635.08 629,797.06 5,309,432.14
Sum of Model 2 3,450,000.00 10,738,905.23 1,937,837.10 16,126,742.33

o b4 ¥ Y @
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sluuuteeuuud 1 JAnldanevianunetn 22,999,851.59 U w uazuuui 2 Hanldaneagi 16,126,742.33

19 BINANNLANFAISTUDNG 29.83%
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6,000,000.00
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2,000,000.00
00 4, 00 1, .00
Transformer A1 Trandformer A2 Transformer B1 Transformer B2 Transformer C1 Transformer C2
M Bid Price W Cost of Load Losses M Cost of No-Load Losses
Figure 3 Cost results for every transformers from table 3
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M Bid Price  m Cost of Load Losses  m Cost of No-Load Losses

Figure 4 Cost results for 2 models from table 3
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