IEEE Std 693-1997

Melg

g HAI HE oA

o N
= o

ol

H # X
54C-12-3

[

Seismic Qualification Analysis for the Power Transformer
with IEEE Std 693-1997
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Abstract - Because of increasing demand for safety of the power transformer, the seismic qualification process in
accordance with the standard of IEEE Std 693-1997 is essentially required by customer. Dynamic analysis method and
static analysis method were used to qualify the seismic withstanding of the power transformer at high seismic level.
Maximum stress was detected at the connection between the main structure and appendages, and maximum displacement
was detected at the point of appendage’s end tip. Load path and substructure system can be considered as important

elements to prevent over stress and over displacement.
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Fig. 1 High Required Response Spectrum
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Table 1 ZPA of each Seismic Level

Seismic Level Zero Period Acceleration (g)
High 05
Moderate 0.25

Low 0.1

¥ 2 ZPA(zero
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Table 2 Application of acceleration by part.

Part for main structure for appendages
direction ] Horizontal| Vertical| Horizontal] Vertical
Acceleration Ahmax 0.8" anmax 2" Ahmax 1.6" anmax

A Ground)ll  TFEHY e F FREMain
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E: 3 3 AU S Hel. (unit : mm)
Table 3 Typical equipment displacements in millimeters.

500 kV
100-300

Voltage 138 kV 230 kV
Displacement 25-50 25-75

2.4 Y7 3l M(Seismic Qualification Analysis)
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- Spec. : 3PH 60Hz 150/200/250MVA - (532/13.8-13.8kV)

- Seismic Level : High level 0.5¢ ZPA of RRS

- FEM Program : ANSYS 6.0

- Dead weight/Wind: Pressure/Hydrostatic Pressure
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(Appendages ; Conservator assembly, Radiator assembly,
Bushing assembly)2 tyo] A &3ty

a9 2, 39 3 29 4 92 29 5t 4 7289 &4
ZA7E Yehd el

A

L 134803

1.0 5.152

a3 2 2Etel 2 E Z(kgf/mm?)
Fig. 2 Stress distribution of tank assembly(kgf/imm?)
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Fig. 3 Displacement distribution of conservator
assembly(mm)
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a7l 4 HZt7|(Radiator Assembiy)el 1 %{2 X (mm)
Fig. 4 Displacement distribution of radiator
assembly(mm)
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a3 5 2ATZ=E(Bushing Assembly)el HR{ X,
(mm)

Fig. 5 Displacement distribution of bushing
assembly. (mm)
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Table 4 Summary of Maximum stress .and displacement

Computed
Result Assembly Location
: value
Maximum ) Radiator 17.7
. Radiator ) ”
Stress ~ Pipe (kgf/mm”)
Maximum Tip of 21.2
Bushing )
Displacement Bushing (mm)

* © Von-mises stress
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- Spec. : 3PH 60Hz 216/288/360MVA (230/70kV)

- Seismic Level ngh level 0.5g ZPA of RRS

- FEM Program - ANSYS 6.0

- Dead weight/Wind Pressure/Hydrostatic Pressure
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Table 5 Computed natural frequencies with modal
analysis.

Order 1 st 2nd 3rd 4th 5t.h 6th 7th 8th

Frequency
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Fig. 6 Stress distribution of transformer(kgf/mm?
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Oy 7 #ietz|ol WA 2FX(mm)
Fig. 7 Displacement distribution of transformer
(mm})
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Table 6 Summary of Maximum stress and displacement

e R Computed
Result Assembly Location
. value
Maximum . . Radiator
. Radiator ‘ 0.769
Stress value || - Suppqrter
Maximum ‘ . Top of 65.272
Conservator
Dlsplacement Conservator (mm)

: Combined stress value by AISC (must < 1.0)
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