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SF, TREATMENT

SF, - GAS

Heavy gas sulfur hexafluoride (SF,) was originally discovered in the 1930s. Despite its outstanding
qualities as an gaseous electrical insulator, it had initially no practical use in engineering.

It was only by the end of the 1950s, first in the USA and soon afterwards in Europe that this particular
gas was more extensively explored, leading to its principle application as an extinguishing and electrical
insulating medium.

Commonly used in power applications, SF, is used in high-voltage circuit breakers, metal-enclosed
switchgear, linear accelerators, high-voltage transformers, capacitors and gas insulated lines world
wide.

SF_ - GAS PROPERTIES

SF, - gas is a non-toxic, non-flammable, stable compound. Its breakdown voltage is approximately
2.5 times higher than normal air, as the electro-negative SF, - molecule has a strong affinity to free
electrons.

An increase in pressure allows the dielectric strength of SF, to be adjusted to individually designed
requirements.

SF, - Gas Quality acc. IEC standard

IEC 60376 New gas IEC 60480 Used gas IEC 62271 - 303 Used gas

99,55 vol. % ca. 97,00 vol. %
A|r1 vol % <3vol % <30 vol %
CF, 2400 ppmw< 3 vol % <5 vol %
Water 25 ppmw (dew point -36%C) 25...95 ppmw dew point < 1000 ppmw
ca. -36%C... -23%C
Mineral oil <10 ppmw <10 ppmw < 1000 ppmw
Acid HF1 ppmw Total decompositions products <1000 ppmw

<50 ppmv (12 ppmv for SO, and
SOF, + 25 ppmw for HF)
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The rapid arc extinction in the SF, - gas is particularly encouraged by the favorable distribution of
electrical conductivity and thermal conductivity in its critical temperature range. Electrical arcing
fission products recombine almost completely. The remaining amount of gaseous sulfur fluorides and
solid metal fluorides will be trapped in filters.

SF_-GAS TREATMENT AND RECOVERY UNITS, TYPE GTRU

Making use of its longstanding expertise of 40 years in gas handling and 100 years in vacuum processing
technology, Gasbanor offers compact units with all required features for a safe, dependable and
environmentally friendly treatment of SF, - gas.

Gas treatment & recovery units of type recover, purify and refill the SF, - gas with a high degree of
safety and reliability GTRU, during its process, offering versatility through an automated drive and
control technology.

Through a high performance and efficient process our - type units dry, filter, liquefy SF, - gas to refill the
internal tanks and GTRU external SF, - cylinders. As an additional feature we offer the ability to recover
and refill one gas compartment while evacuating another simultaneously.
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SF. - GAS ACCESSORIES

Gasbanor offers according to prevailing standards the range of required accessories which are used
along withour GTRU - units.

*Gas transfer hoses

*Valves

*Filters

*Adapters

*Digital pressure gauges

*Digital Vacuum gauges

*Regulators for gas pressure reduction

Measurement and monitoring of SF6 - gas quality is essential for longevity and continued optimal
operation of gas insulated electrical components.

Gasbanor provides along with its GTRU - gas treating & recovery units the required equipment to
qualify all physical aspects of SF, - gas in use.

*Leak Detectors

*Weighing scales

*SF, - Gas Analyser
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OPTIONAL EQUIPMENT

SF, treatment plants can be equipped or retrofitted with the following additional equipment:

Z - Fixed additional equipment (cannot be retrofitted):

Option Additional equipment

Z1 Vacuum pump 16m3/h

Z11 Vacuum pump 25m3/h

1.2 Vacuum pump 40m3/h

Z1.3 Vacuum pump 63m3/h

Z2 Vacuum compressor 15m3/h

Z3 Weighing for SF6 bottles

Z4 T-Piece for digital mano-vacuum meter DN8

Z5 T-Piece for digital mano-vacuum meter DN20

Z6 Spare refill device with rubber hose 2m long

z7 Adapter for SF6 hoses DN20 to DN8

Z8 SF6 hose 5m long, DN20 for GTRU-MINI

Z9 SF6 hose 10m long, DN20 for GTRU-MINI

Z10 Mobile Combi Filter

Z11 Special adapters

212 Calibration certificates

Z13 PGAS 32 Leak detector

214 SF6 gas storage tank 300It

Z15 SF6 gas storage tank 600It

216 Forklift with weight scale for SF6 storage tank
Z1 - Vacuum pump 16m3/h Z1.1 - Vacuum pump 25m3/h
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The vacuum pump is air-cooled and equipped Separate vacuum pump Busch 25m3/h device
with a gas ballast device, as well as directly with quick closing valve and Pirani measuring
flanged-on motor. The suction capacity is 300 device built on frame with rollers.
m3/h.
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Z1.2 - Vacuum pump 40m3/h

Separate vacuum pump Busch 40m3/h device
with quick closing valve and Pirani measuring
device built on frame with rollers.

Z1.3 - Vacuum pump 63m3/h

Separate vacuum pump Busch 63m3/h device
with quick closing valve and Pirani measuring
device built on frame with rollers.

Z2 - Vacuum compressor 15m3/h

Dry vacuum compressor with capacity of
15m3/h.

Z3 - Weighing for SF6 bottles
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Dry vacuum compressor with capacity of
15m3/h.

Z4 - T-Piece for digital mano-vacuum meter
DN8

1pc Digital meter 0-7bar (other range upon
request)

1pc T-connection, 3x DN8 coupling

Z5 - T-Piece for digital mano-vacuum meter
DN20

1pc Digital meter 0-7bar (other range upon
request)
1pc T-connection, 2x DN20 coupling & 1x DN8
coupling

Z6 - Spare refill device with rubber hose 2m
long

i | R )Y
Spare refill device with rubber hose 2m long




Z7 - Adapter for SF6 hoses DN20 to DN8

Adapter for SF6 hoses DN20 to DN8.

Z8 - SF6 hose 5m long, DN20 for GTRU-MINI

2pc SF6 stainless steel hoses DN20
5 m length with quick connections.

Z9 - SF6 hose 10m Iong, DN20 for GTRU-MINI

2pc SF6 stainless steel hoses DN20
10 m length with quick connections

Z10 - SF6 hose 10m long, DN20 for GTRU-MINI

i
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External Filter with and pressure reducing
device, built on frame with rollers.

The 6kg molecular sieve and 1-micron HEPA
particle filter can be easy exchange by the client.

Z11 - Special adapters

Special adapter upon request:
-ASEA

-ABB

-Siemens

-S&S

-Rectus-Dilo

Z12 - Calibration certificates
(FEMEDEEME

Certificate of Calibrat’ 1 [

Leak detector

Range: 0-1500 ppm

Reaction time: max. 8 sec (depend on leakage)
Type of battery: Lion battery operated
Calibration recomendet: every 2 years
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Z13 - PGAS 32 Leak detector

Leak detector

Range: 0-1500 ppm

Reaction time: max. 8 sec (depend on leakage)
Type of battery: Lion battery operated
Calibration recomendet: every 2 years

Z14 - SF6 gas storage tank 300It

Storage tank with frame for forklift movement
All connections and armatures included.
Operating pressure 50bar

Test pressure 71.5bar

Min operating temperature -10°C

Max operating temperature 50°C

Tank weight approx. 380kg

Z15 - SF6 gas storage tank 600It

Storage tank with frame for forklift movement
All connections and armatures included.
Operating pressure 50bar

Test pressure 71.5bar
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Min operating temperature -10°C
Max operating temperature 50°C
Tank weight approx. 380kg

Z16 - Forklift with weight scale for SF6 storage
tank

S

Forklift with weight sacle
Max load 2000kg
Accuracy of the scale 0.1%




Gasbanor is proud to continue the long engineering tradition of MICAFIL AG (Switzerland) for SF6 - gas
servicing machinery dating back to the 1970s.

Since the first SF6 - recovery system concepts developed by Micafil, considerable progress has been
made in this field.

The SF6 - recovery units and SF6 - dryer are consistently evaluated and has been significantly optimized
with relation to its price/performance ratio.

In the course of our development work, the new versatile, compact and robust machine design was
implemented again under the umbrella of MICAFLUID AG in a new product range of mobile SF6 - gas
recovery & reclaim systems.
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