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ABSTRACT

This research presents an analysis of the design of transformers used in distribution systems

to minimize material costs, achieve acceptable loss values, and comply with regulations. The
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research process involves designing the transformer while considering loss values and
comparing the costs of key materials. The study focuses on transformer sizes commonly
used in the industrial sector and installed in the distribution systems of the Provincial
Electricity Authority (PEA). The selected transformer 3 Phase 50 Hz 22000-416/240 V Dyn11
sizes are 250 kVA and 500 kVA, in accordance with the new regulations announced by the
electricity authority. The results from the design analysis can serve as guidelines for
improving transformer designs to reduce costs, increase efficiency, and ensure that loss
values meet regulatory requirements. Additionally, it provides a good basis for decision-
making when selecting transformers with low loss values.

KEYWORDS: transformer design, power losses, efficiency, costs
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Design Cost (%) Total Loss (%) Efficiency (%) Total loss (W)
A 127.26 93.97 98.87 2855.35
B 121.83 95.31 98.85 2896.11
C 115.11 96.21 98.84 2923.18
D 109.85 97.96 98.82 2976.62
E 103.50 98.82 98.81 3002.70
F 100.00 100.00 98.80 3038.50
G 102.32 100.78 98.79 3062.36
H 105.21 101.96 98.78 3098.18
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G 102.93 101.21 98.98 5158.91
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250 kVA 500 kVA 500 kVA
Qma&lﬂawﬁauﬂaﬂﬂﬁ’l Design F Design F Design F
Jamnwalna | Jamunalua | Jamvinalas
High voltage (V) 22000 22000 22000
Low Voltage (V) 416/240 416/240 400/230
HV. Current (A) 6.560 13.12 13.12
LV. current (A) 360.84 693.93 721.69
Vector Group Dyn 11 Dyn 11 Dyn 11
No Load Loss (W) 351.20 581.96 832.80
Load Loss (W) 2678.30 4515.20 4868.50
Total Loss (W) 3038.50 5097.16 5701.30
Short circuit impedance (%) 4.05 6.48 6.35
Voltage regulation (%) 1.16 1.10 1.16
Efficiency (%) 98.80 98.99 98.87
HV. Winding temp. rise (°C) 51.35 50.90 53.60
LV. Winding temp. rise (°C) 52.12 51.30 53.90
Top oil temp. rise (°C) 43.80 43.00 44.00
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% Load Loss ﬁLﬁuﬁu
% Load Loss 250 kVA 500 kVA 500 kVA
danvna lval damunalnal FAMAWBALAN
0 0.00 0.00 0.00
10 100.00 100.00 100.00
20 300.00 300.00 300.00
30 125.00 125.00 125.00
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70 36.11 36.11 36.11
80 30.61 30.61 30.61
90 26.56 26.56 26.56
100 23.46 23.46 23.46
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No load loss (W) 351.20 581.96 832.80
Load loss (W) 2678.30 4515.20 4868.50

Total loss (W) 3038.50 5097.16 5701.30
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420 kVA

(1) tfannuaudad 250 kKVA IwIwradiaIadazinalraalszuno 84 % va3Wna

(@1elnania3asas 210 kVA)

v v o IA 4 1 a
(2) tudanndaudad 500 kVA s1wiunitainIedazinelnandseants 84 % vadRna

AInUIINIIRIITANAMANNFYLRY UaztlirAnTnmpesndoulatudasiaiad Liaing

Tnaalvzunm 84% laasansan 6

@131 6 wW3guifisudianagaiRanazlszansninaasnsianilas 500 kVA uas

250 kVA tilaa1alwan 84% vasNne

500 kVA 500 kVA 250 kVA
N8N ¥ o a ¥ o 1 1 o
(VNI UALAN) (Fanvinalunal) (waazLAsay)
No-load loss (W) 832.80 581.96 351.20
Load loss (W) 3435.21 3185.93 1889.81
Total loss (W) 4268.01 3767.89 2241.01
Efficiency (%) 99.15 99.25 99.11

mialnaavasnioudasndinifinaldanugyifosnziislnaaiidiaand o

HanInasaunsiaudalugli 6-8 uazanaen 6 nadwinmanugReNiesiTudes 9

yuzrianladinslrnananisnm laasaunisi 4 [4]
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laaf LoSSy; oaa

LOSS%Load =

(%Load)2 x Loss
Rated

A a . P & & o o ¢
°h mwgzyLawmxﬁnﬂ‘[ma@mﬂawﬁu@]mo6] PYaInaallas (166)

%Load fia iWaslmuan1iinelnanvasnaiaulad (%)
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