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1. Need to develop eco-friendly
switchgears
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Increasing demand for a substitute _
to SF6 gas following Paris Agreement. Carbon Credit Trend
200

KEPCOQO's obligation to reduce SF6 gas by

a certain amount to comply with the -
government’'s greenhouse gas reduction plan. 100
50
o , Shortage
About 78% (1.1 million tons) of KEPCO's .
greenhouse gas emission are from SF6 gas.
-50
About 80% (880,000 tons) of KEPCO's ® Expected @ Expected

Emission Allowance
SF6 gas is from the transformer GIS. \ /
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2. G3 gas development history
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Since SF6 gas, the leading insulating medium, was designated as a greenhouse gas in 1997,

alternative media studies have been ongoing. LS ELECTRIC developed Korea's first alternative

medium for power transmission.

The first use of SF6
gas as the arc
extinguishing

medium

SF6 gas was used
as a unique ultra-
high voltage
insulation and
blocking medium

Cooperated

SF6 gas was
designated as a Disclosed, g3 gas
greenhouse gas by at CIGRE in Paris

the Kyoto Protocol

with GE and Pilot project +
3M to develop with GE 145kV LSELECTR’C
the alternative 40kA Development of
— 170kV 50kA

LS and GE
technological
cooperation
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3. What is the global warming potential?
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The Global Warming Potential (GWP) was developed to compare the global warming impacts of different greenhouse

gases by assuming the impact of carbon dioxide on global warming as 1.

The GWP of SF6 is 23,500, meaning the impact of 1kg of SF6 on global warming is equivalent to 23,500kg of carbon
dioxide.

The g3 gas can reduce the GWP by 98% compared to SF6 gas.

8 technology

350 kgeq.CO,
SF technology ® e

23500 kgeq.CO,
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4. Trend of developing eco-friendly
GIS products
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Manufacturers in the European market conducted pilot projects, after introducing high-voltage products using
eco-friendly gas, to replace SF6 gas.
Korean companies are also actively studying alternative gas for high-voltage products.

2020

= |nsulating medium: Dry air
- 145KA 40KA GIS
- 170kV/245kV VI in development

72.5kV DAIS 145kV 40KkA DAIS

* |nsulating medium: Keton
(Novec 5110)
- 145kA 40KA GIS (all phases)
- 170kV 40kA GIS (phase separation)

= |nsulating medium: g3
(Novec 4710)
- 72.5kV/145KkV GIS
- 420kV GIS in development

* |nsulating medium: g3
(Novec 4710)
- 170KV 50kA

ELeCcTRIC

-

LS

170kV 50kA GIS


http://www.mt.co.kr/view/mtview.php?type=1&no=2015060318303668200&outlink=1
http://adcr.naver.com/adcr?x=15r1NG4MoUjGhEpqeE29Kf///w==toB6NKDcd0K0HTQD6Q11/nUOLW2yxk2n1RdGGUvOJ4aXa/6TqUlW2VloJHD2uTDzznCHJZmEuESFq729RMctiaS3e/EMtYU5wluefPRTKUgPC5CJhXIdP8eRf/wlfVX8t6To+BRoTDe46VUPVbnT0nlGahLMyncnPusrZZqj7qZPLwBXVULy/s7OVE++NTGtsuuiVDn26V+f65nq5YEzeKE+tkwrGenbtHl3joPnEobT0YYyvyq6TCONw1NtfH95uM0gQuciL8NPzGOZRMup4R8EMN2Zn+q6kq3F824BsXmzz/ECT1+E5GXUqY9XB5zWK2FKjZKdSf9o1BICaq8ccpKw+RNSME2y/hNY+jHR4G6cKQuHBvkvZV/41JNIYV+/CGuctT+rEDc86RESbOrABk8XXhcvkYlGzhs1r5DghbtE=
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5. What is g3 gas?
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G3 gasis amixture of NOVEC™ 4710, 02, and CO2. GE has registered the patent for the brand and mixing ratio.

A drastic increase Improved insulation and
in insulation blocking performance,
performance

Improved decomposition
1 gas properties

3m t

NOVEC 4710

3

green —
gas for
grid :
CO, Fluorinated Nitrile 0,
70~97% C,FsN - 3~10% 0~20%

REACH reg./ 3M Novec 4710

Appropriate Pressure and Ratio - Appropriate Ratio
Consideration of Liquefaction Conditions — Explosion prevention
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6. Features of g3 gas GIS
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L ow Greenhouse Gas Emission

More than 98% GWP reduction compared to SF6 gas
(NOVECTM 4710+ CO2 + 02, GWP =380 C02)

Operating Temperature
) Minimum temperature of -25 C (GIS)

. Toxicity
Same toxicity level as SF6

(New and contaminated gas basis)

Blocking Performance

170 kV 50 kA GIS breaking
performance

€

Insulation Performance

85 - 100 % of SF6 insulation performance
(Depending on the operating temperature and the
maximum pressure)

Corrosiveness

Compatible with conventional
materials for high-voltage devices

Flame retardance

Non-combustible unlike SF6

(
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7. Product specification
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Rated voltage 170 kV
Rated short-time 50 KA
current
Rated current 1250/2000/3150/4000 A
Rated frequency 60 Hz
Rated short time 1second
Rated input current 130 kKA q
Power frequency withstand 325 KV I ‘
voltage 5
Lightning impulse voltage 750 kV |
Operating ambient temperature -25TC~40°C f.
Insulation medium NOVEC™ 4710+ CO, + O, I

Circuit breaker rating M2
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8. World's first 170kV 50kA eco-friendly GIS
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9. FAQ
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FAQ

Q1

Could you please tell me more
about the new gas toxicity?
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FAQ

Q2

IS g3 gas toxic or non-toxic?
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FAQ

Q3

As far as | know, the toxicity of g3 gas might cause
genetic variation. Would you agree?
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