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Overload capacity analysis of three-element mixed
insulating oil transformer
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Abstract: Aimed at a new type of three-element mixed insulating oil, we developed a mixed insulating oil transformer with
high overload capacity. On the basis of the analysis on the heat resistance grade and temperature rise limit of the mixed
insulating oil transformer and mineral insulating oil transformer, the temperature rise of insulating oil distribution
transformer with different overload capacity was compared combined with the relevant calculation and test detection of the
model machine. Some structural optimization suggestions of mixed insulating oil distribution transformer were proposed and
the cost was compared. The results show that the overload capacity of oil-immersed distribution transformer can increase
from 1.5 times to 1.75 times by using the hybrid insulation system composed of a new type of high temperature resistant
ternary mixed insulating oil and DPE insulating paper or Nomex T910 insulating paper, and the corresponding cost
increases less than 8%, which has strong practicability and economy.
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Tab.l1 Temperature rise limits of transformer
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Tab.2 Temperature rise and overload test results of

transformer after optimization
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MTZETHK  41.0 63.2 309 464 428 640 349 56.5
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Tab.3 Overload capacity test data of mixed oil transformer
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Tab.4 Comparison of high and low voltage winding coil materials

2 I £ Pl 2k
A5 I A% ) ‘ X _
ZE () /mm AL I % /(A /mm?) i kg RILCE)/mm LI B /(A/mm?) Jii e /kg
S11-M-315/35 @1.20 2.85 154.0 3.0x11.2 3.44 74.0
S(B)11-315/35GZ @1.12 3.05 120.4 2.8x12.5 3.30 71.6
S13-M-400/10 @2.50 2.72 147.0 3.35x11.8 2.47 120.0
S13-M(B)-400/10GZ 1.18x4.25 2.78 139.5 4.75x11.8 2.62 108.6
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Fig.1 Schematic diagram of oil passage comparison
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Fig.5 Coil parameter comparison

BER L8 7 kg 2R Rk a8 o kg A 5 R (Kex 5 x5
S11-M-315/35 228 @314 mm %409 mm 848 1070 mmx295 mmx734 mm
S(B)11-315/35GZ 192 @304 mm x404 mm 812 1020 mmx304 mmx734 mm
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Fig.6 Main insulation material and weight
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Fig.2 Cost comparison of main materials of transformers
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