—
|‘§ E% SPECIAL REPORTS

RIBEROEREA YTV AEDOFR _EHFIEERB A
HEARAZRV- 66 kV-20 MVA 1 RitisE £ 3

66 kV-20 MVA Gas-Insulated Transformer Using Natural Origin Gas with Reduced Environmental Load and
Improved Maintainability
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Sulfur hexafluoride (SFe) gas is widely used in gas-insulated transformers (GITs) because of its superior insulating and cooling performance.
However, as SFs has 24,300 times higher global warming potential (GWP) of carbon dioxide (CO,), workers are forced to abide by strict transformer
handling procedures during maintenance, such as extracting SFs gas from the equipment, etc. From the viewpoint of achieving carbon neutrality,
the need has arisen in recent years for transmission and distribution equipment, including GITs, to replace SFs gas with an appropriate gas possessing
alower environmental load and is easier to handle.

Toshiba Energy Systems & Solutions Corporation has developed both a 66 kV-20 MVA GIT and an on-load tap changer (LTC) using nitrogen (N,) gas,
which is an inert gas contained in natural origin gases, as a replacement for SF gas, significantly contributing to reducing the environmental load,

improving maintainability, and easier handling.
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GIT thermal fluid analysis model using N, gas
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Results of simulations of high-voltage winding temperature distribution
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Results of simulations of high-voltage winding temperature distribution
on optimized structure
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Conventional high series capacitance disc winding structure
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New high series capacitance disc winding structure
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Insulation characteristics of N, gas evaluated by element model

S b P HE AR BE Bt

N V] -
. - I
N as”

YRR

7. LTCERBETIV
R C KD, R TEE LT,

Actual model with same structure of LTC using N, gas
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Prototype 66 kV-20 MVA GIT using N, gas
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