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ABSTRACT

This research presents an economic estimation of the transformer size suitable for the
distribution system to match the load and reduce power losses. It calculates the cost by
combining the energy loss of the transformer with the transformer price. The parameter for
the analyzation includes the initial price of transformer, the service life, the interest rate, the
depreciation, the loss rate of transformer and the electricity energy rate per unit. The
analyzation will calculate the cost to own transformer (COT) by varying the transformer
capacities while keeping the load constant. In this research, the load for analysis is set at
350 kVA and a comparison is made among three transformer follow to PEA standard size:
400 kVA, 500 kVA and 630 kVA. The research finding indicate that the 630 kVA transformer
has the lowest COT. The results of this study can serve as a guideline for selecting an
appropriate transformer size for the load, help in deciding to choose a transformer to future
load, help saving investment costs and effectively reduce energy expenses.

KEYWORDS: cost to own transformer (COT), power losses, depreciation
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Namsmaaum@hmmgcytﬁwamﬁaLLﬂaaﬁﬁﬁmImmmm 400 kVA 2118 500 kVA
UW8UUA 630 KVA UEAIAIANTIT 1 namInasaunaaulasinih 400 VA vmsnalnaad
10% 19 140% UEAIGIA13197 2 nan1InageunsaudaslWin 500 kVA 2z lnaai
10% 9 140% Uaa9eIaN 1971 3 uaznanInagaunsioudadlnii 630 kVA amzdnslnaail
10% 9 140% UEAIGINNTIIN 4 é’nvx%’uNami‘n@aauqmwgﬁﬁwaaﬁﬁﬁuﬁmuu (Top Oil
Temperature Rise) 289nifautad 400 KVA, 500 kVA Uaz 630 KVA Laadaaguil 4 3U7 5
ez gﬂﬁi 6 NG [8, 9]

a3 1 amandauaznansnagaundaulasliifiinalwan

ansantavaaudaslnii 400 kVA 500 kVA 630 kVA
High voltage (V) 22000 22000 22000
Low Voltage (V) 416/240 416/240 416/240
HV. Current (A) 10.50 13.12 16.53
LV. current (A) 555.16 693.95 874.35
Vector Group Dyn 11 Dyn 11 Dyn 11
No Load Loss (W) 509.20 592.70 668.10
Load Loss (W) 3821.00 4582.20 5563.80
Total Loss (W) 4330.20 5174.90 6231.90
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a3l 1 amandauaznanisnasgauvaoudasiWifiinalvan (de)

amdaiandaulaslnin 400 kVA 500 kVA 630 KVA
Short circuit impedance (%) 4.08 6.48 6.10
Voltage regulation (%) 1.04 1.12 1.06
Efficiency (%) 98.90 98.98 99.02
HV. Winding temp. rise (°C) 51.30 52.50 51.80
LV. Winding temp. rise (°C) 52.10 51.10 52.80
Top oil temp. rise (°C) 43.50 42.00 44.00

6115’]\1"?; 2 wamsnﬂaauwﬁauﬂaa‘lwﬁﬁ 400 kVA ?.Imz'ﬂl'lﬁlr‘iﬁaﬂ‘ﬁ 10% 119 140%

% Load HV. Current (A) Load Loss (W)
10 1.05 38.21
20 2.10 152.84
30 3.15 343.89
40 4.20 611.36
50 5.25 955.25
60 6.30 1375.56
70 7.35 1872.29
80 8.40 244544
90 9.45 3095.01
100 10.50 3821.00
110 11.55 4623.41
120 12.60 5502.24
130 13.65 6457.49
140 14.70 7489.16
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M13791 3 wannadgaunaauiladling 500 kVA amzaalnanil 10% a9 140%

% Load (%) HV. Current (A) Load Loss (W)
10 1.31 45.82
20 2.62 183.29
30 3.94 412.40
40 5.25 733.15
50 6.56 1145.55
60 7.87 1649.59
70 9.19 2245.28
80 10.50 2932.61
90 11.81 3711.58
100 13.12 4582.20
110 14.43 5544 .46
120 15.75 6598.37
130 17.06 7743.92
140 18.37 8981.11

A13197 4 wamsﬂmaauwﬁauﬂaawﬁﬁ 630 kVA wmzﬁhﬂfwaﬂﬁ 10% 119 140%

% Load HV. Current (A) Load Loss (W)

10 1.65 55.64

20 3.31 222.55

30 4.96 500.74

40 6.61 890.21

50 8.27 1390.95

60 9.92 2002.97

70 11.57 2726.26

80 13.23 3560.83

90 14.88 4506.68

UnAIIUIRY

ACUI3AINSSUANAQOS UK13NY1AYINBUUIUAQ




55 Kasem Bundit Engineering Journal Vol.14 No.1 January-April 2024

M139N 4 wan1Inasaunaaulad i 630 kVA amzanaluani 10% 59 140% (da)
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630 kVA

Temperature Rise (°C)
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3500.00
3000.00
2500.00
S 2000.00
@ 1500.00
k]
& 1000.00
2 50000
F
G 0.00
400 KVA 500 kVA 630 kVA
400 kVA 500 kVA 630 kVA
anugyFvaclidlnan (w) 509.20 592.70 668.10
anugiisrniziiolnan (W) 2925.45 2245.28 1716.88
AMUFLFITIN (W) 3434.65 2837.98 2384.98

s 8 wWiauifisuaanagaidsvamaiaudasiniisalnan 350 kVA

AN 5 HANITAIWINUIAIIIABIKAauUAs (COT) Lilavnaluan 350 KVA

W’]i’]ill(ﬂé]i( 400 kVA 500 kVA 630 kVA
Jesuduasmaulss (un) 550000 590000 630000
ALFONTIAN (%) 8.00 8.00 8.00
samaantiy (%) 10.00 10.00 10.00
°1h<1mﬂqmﬂfmumamﬁauﬂm ) 15 15 15
mlnaudindulagin 7.606 7.606 7.606
aanugyFovaslifilnan (kw) 509.20 592.70 668.10
ﬁﬁﬂaﬁug@Lﬁﬂmm:dﬁﬁI%a@ (kW) 3821.00 4582.20 5563.80
sruantalusdedfndoutssinelnas 8760 8760 8760
sruntalusdedfindoutasirolnanndi 8000 8000 8000
Anasnu i (undaniiag) 3.1471 3.1471 3.1471
ANANNABINMING WA (Wndeflaiaddell) | 2355.12 2355.12 2355.12
Fruanlnaningiaudaisng

(Inaafisnssalnanfinna) 087 070 0.5
COT (un) 1,740,091.16 | 1,659,982.90 | 1,631,846.29
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