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Abstract : The purpose of this study is to analyze the damage patterns and metal structure of 3 phase mold transfor-
mers collected from places where accidents have occurred. Compared to an oil-immersed transformer, a mold trans-
former has the advantage of requiring a smaller installation area and can be kept clean, while its disadvantages include
the fact that abnormal symptoms of an accident are difficult to discover and its repair is impossible. The capacity of
the mold transformers collected from places where accidents have occurred was 200kVA with primary voltages being
F23,900V, R22,900V, 21,900V, 20,900V, 19,900V, etc., as well as secondary voltages being 380V, 220V, etc. It was
found from the analysis on the diffusion of combustion in the damaged mold transformers that fire occurred first
inside the U-phase primary winding and that carbonization and heat were diffused to V-phase and W-phase in V-
pattern. In addition, from the analysis on the cross-sectional structure of the metal of the melted high voltage winding
using a metallurgical microscope, it was found that the boundary surface, voids, and columnar structure were formed
when an interlayer short-circuit had occurred. Therefore, even though it is not possible to find the cause for the occur-
rence of an interlayer short-circuit at the inner side of the primary winding, it is thought that, due to the thermal energy
generated when the short-circuit occurred, the heat source was diffused to the upper side and outside, causing a secon-
dary accident.
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Table 1. Magnetic properties of silicon steel strips used for

transformers
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0.30 2.14 °]&}
G 11 7.65 - 1.74 o4
0.35 2.19 3}
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G 12 - 171 o)
0.35 2.41 o}3}
G 13 0.35 2.64 ©]3} 1.68 o4
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Table 2, Comparison on properties according to transformer
insulation method

T ¥ EERgy] | Adugy] | FYE)
s dd A4 714 A
; NENFA + | 5. HBpEEZ
AU wolg e | B MCA | Tgee
; - B% 120C o .
P =
R R =S HZ 180T | A% 105T
PUHELE |- 5 715C 102°C - B 55T
AeEE |- FE8 150C - - A4 s0C
TARE BEE U 200%, 158 150%, 158
g &4 At A, El)
& & % gl 4
Ak A el 7k A
Fed S 2E &
W B4 g BE A
A2 Ak HE N o
e, Bl | ¢ 7hs 5 7bFs 78
@3 A5 25 28 o5 75
Ay A5 & gl &l
¥ A4 EE A%
23 A, .
kY 95kV 95kv 150kV
Ax A4 & RE We
£ 734 ey & B
87



HEN

Table 3. Comparison on characteristics according to mold
transformer fabrication method

Table 4, Specifications of 3—phase cast~resin moid transfor—
mers collected from places accidents occurred
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Description Specification
Manufacturer OO Heavy Industries Co., LTD.
Phase 3
Insulation Ist 2,000M &
resistance 2nd 500M 9
Frequency 60Hz
Standard KS C 4311
Withstanding Ist 50kV / 60sec
voltage Ind 3kV / 60sec
Rated Capacity 200kVA
Rated H. V 22,900V
Rated L. V 380/220V
Rated Ist 5.04A
Current 2nd 303.87A
impedance 937V /4.09%
Load
loss 3,184W
current 2.99A70.98%
No load
loss 1,035W
Insulation class B/F
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Fig. 1. Photographs of the front side of a damaged 3 phase
mold transformer.

(b) side view
Fig. 2. Damage pattern and carbonization depth of damaged
3 phase mold transformer,

(a) upper view
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Fig. 3. Combustion diffusion pattern of damaged 3 phase
mold transformer,

Fig. 4. Photograph of primary winding to which interlayer
short—circuit occurred.
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(a) melted copper cable collected from the primary winding
shown in Fig. 4

(b) normal copper cable

(c) copper cable imposed by thermal stress
Fig. 5. Analysis on the metal structure of copper cable,
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