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Type B 65
Construction year/Commission n° 2003/24940-2000
Rated voltage / Maximum voltage 132 / 145
Rated frequency 50
Rated normal current 2000
Rated normal current, busbar 3150
Rated peak withstand current 100
Rated short-time withstand current 3s 40
Rated lightning impulse withstand voltage 650
Rated power-frequency withstand voltage, 1 Minute 275
Rated/min.SF6 gas press.for circuit breaker at 20°C 13765 bar (Abs)
Rated/min.SF6 gas press.for plant at 20°C 13765 bar (Abs)
Applicable Standard IEC 60517

Total weight 224000 kg
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ALST@’M INSTRUCTIONS FOR MAINTENANCE AND RECONDITIONING
SF6-Switchgear B 65

GENERAL INFORMATION

General The components of the B 65 SFé switchgear system have been designed
for long inspection infercals. Only switching or moving installation com-
ponents require regular inspection under normal operating environ-
mental conditions. The following maintenance criteria relafe to these
normal conditions and are therefore for guidance only.

Outdoor systems are exposed to more severe conditions. Special
appraisal criteria apply to them.

Appraisal criteria Period of operations
for maintenance Number of mechanical switching operations
Switching operations under load or under short-circuit conditions

Maintenance work The maintenance work described in the individual equipment manuals is
sufficient for inspection. For reasons of safety and operafional reliability,
corrective maintenance must be carried out only be the manufacturer,

~under the manufacturer’s guidance or by specially trained personnel.
Observe the instructions listed below as well as those in this manual:
¢ Cleaning the companents of SFé switchgear systems
¢ Handling of used SF6 gas
¢ Lubricating instructions

Attention’ 5 Sy : £ f 3
For environmental protection the loss of SFé gas to the atmosphere has to be
minimized. Always use reclaimer units fo evacuate 5F6 gas.

Safety precautions during maintenance work

Inspections When inspecting the SFé6 switchgear, the maintenance personnel could
be endangered by remotecontrolled operation. There is also the possibi-
lity of inadvertent operation. The necessary safety precautions must
therfore be taken at all times to protect both personnel and switchgear.

Preventive For perventive maintenance, the concerned switchgear must be discon-

maintenance nected from the high voltage network and earthed on both sides with the
earthing swifches provided. It is advisable to secure the concerned
switchgear in the respective positions with pins and a padlock at the me-
chanisms.
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SF6-gas

Circuit
breaker

Disconnector
earthing
switch

Make-proof
earthing
switch

Performed by

Visual
inspection

once
a year

once
a year

once
a year

Station
personnel

Minor
inspection

every
4 fo 6 years

every
410 6 years

every
4 fo 6 years

every
4 to 6 years

Station
personnel

Major
inspection

every 1210 18
years or after
5000 switching
cycles

every 1210 18
years or after
5000 switching
cycles

Manutacturer
or specially
trained per-

sonnel of stati-
on operator

Preventive
maintenance

- depending on
the result of
the above in-
spection

- depending on
the result of the
above inspec-
tion

—every 1510
20 years

~ after cumu-
lated short-
circut current

- depending on
result of above
inspection
~after 10'000
operations

- depending on
the result of
above inspec-
tion

— after 5'000
operations

- after closing
on shori-circuit
current

— after comple-
fion of 100 clo-
se/open cycles
by currents in-
duced through
parallel lines.

Manufacturer
or specially
trained per-

sonnel of stati-
on operator
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PREVENTIVE MAINTENANCE INSULATION GAS AND DENSIMETER

Insulation gas and densimeter

Minor inspection: - Densimeter, funtion test
every 4 to 6 years - Filling pressure

crifiy‘ yes { PREVENTIVE MAINTENANCE }

- Minor inspection

- Gas humidity

- Filling pressure,
leak rate

- Decomposition
products

Major inspection:
every 12 to 18 years
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PREVENTIVE MAINTENANCE OF CIRCUIT BREAKER

Circuit breaker in service I(
|
Visual inspection: N
- general exiernal condition

about once a year . . .
- function of operafing mechanism heater

- reading operations counter

PREVENTIVE
MAINTENANCE

Mineor inspection: - visual inspection
every 4 o 6 years - closing/opening time check
- trial operations
* mechanical
* electrical
* operated by remote protfection
- visual control of FK
- esfimate confact condition by appro-
ximation method. Use diagrams for
* cumvulated short-circuit current
* short-circuit operations
* permitied service life

PREVENTIVE b-yes: critical
MAINTENANCE

Maijor inspection: - .
12 fo 18 years - minor inspechon
svery 1< . - inspection of threaded fasteners
or after 5000 operations .
and linkages
- circuit breaker adjustment
- off-line condilion monitoring with
inspection of
* operating mechnism, arcing chamber

1— - evaluation of inferrupter condition

PREVENTIVE MAINTENANCE

PREVENTIVE ol :
crhca OF ARCING COMPONENTS

MAINTENANCE

no
1

l 10'000 mechanical operations

hod | PREVENTIVE MAINTENANCE |
reache OF OPERATING MECHANISM
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CHARACTERISTICS
ALST@)M New SF6 Gas (Sulphur Hexafluoride)

General

Sulphur hexafluoride is a colourless, odourless, non-flammable, non-
poisonous and inert gas.

Sulphur hexafluoride is applied as an insulation and cooling medium
for electrical apparatus and as a quenching medium for power circuit
breakers.

Method of supply

e As a liquid gas in pressurised bottles having at least 70 bar,,,, pres-
sure. Maximum permissible filling capacity is 1.06 kg SFé gas per litre
of bottle volume.

Instructions, data

e |EC recommendations 376 {1971) and 1634 (1995)

General recommendation regarding SF6 gas

SF6 should not be deliberately released to the atmosphere.

SF6 should be recycled.

SF6 losses during handling, measurements and maintenance should be
minimized.




ALSTOM

CHARACTERISTICS
New SF6 Gas (Sulphur Hexafluoride)

Properties of SF6 gas

Properties

Value

Molecular weight

Vapour pressure at

Gas density at 20 °C

Liquid density at

Critical temperature
Critical densify
Crifical pressure

Temperature of sublimation at
Heat of sublimation

Fusion point at
Fusion heat

146.05

2.30
2.85
3.45
4.15
4.96
5.87
6.92
8.09
9.42
10.89
12.54
14.37
16.38
18.60
21.02
23.68
26.56
29.70
33.09
36.80

6.16 x 107
13x 107
25x 1073
53x10%

1.56
45.55
0.725
37.55

-63.8
1.62 x 10°

-50.8
0.344 x 10°

" Pressure in bar,




ALSTOM CHARACTERISTICS

New SF6 Gas (Sulphur Hexafluoride)

Properties Unit " Value

Vaporisation heat at (I/ka) 1.06 x 10°
(/kg) 0.86 x 10°
(/kg) 0.63x 10°

Specific heat 1 bar (I/kg °C) 665.7
Heat conductivity at (W/m °C) 0.0158

Viscosity at 0.98 bar (Ns/m? 0.0145x 10
(Ns/m?) 0.0160 x 107

Velocity of sound 0 °C {m/s) 135
Adiabatic exponential 1.02

Dielectric loss factor tg & 1 bar 2.0x 107
20 bar 0.4x10°

Dielectric constant 20 °C 1.0021
1.013 bar
23.34 MHz

Solubility in water at 255 °C 1
Solubility in transformer oil at 25 °C 300

Degree of purity SFé mind. 99
O,N, combined max. 500
CF, max. 500
S:Fio max. 0.02
S0, max. 1
H,O max. 15
free acid max. 0.3
hydrolysable fluorides max. 1

Chemical Even in the presence of all the customary materials used for metal-
stability enclosed plant, SFé is totally inert up to temperatures of approximately
150 °C.

Above 150 °C water {moisture) or certain metals decompose SF6.
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CHARACTERISTICS
New SF6 Gas (Sulphur Hexafluoride)

Handling of new unused SF6 gas

Inspection on
receipt of new
uvnused SF6 gas

Caution:

Sampling of new
unused SF6 gas from
bottles containing
liquid gas

Caution:

Working with new
vnused SFé gas

Caution:

The IEC recommendations 376 (1971) and 1634 (1995) are applicable
as a guide for the testing and analysis of new unused SFé gas.

SF6 gas cannot be supplied in a 100 % pure state; it always contains
traces of impurifies that are parfially poisonous.

Only SFé gas which has been "mouse-tested" by the supplier in accor-
dance with IEC in respect to its non-poisonousness must be accepted by
the purchaser's incoming goods inspection department.

It is very difficult to dissolve water in liquid SFé. The residual moisture
resulting from the SFé gas manufacturing process is located mainly in
the gas volume above the liquid SF6 gas.

To be able to sample dry SF6 gas from a supply container holding lig-
uid SFé, the sample must be drained from the liquid section. The point
of draining a sample from the container must be at the lowest level. If
the sample is taken from the gaseous section, the gas must be passed
through a filter dryer.

Pure SF6 gas is non-poisonous, odourless and colourless. It can there-
fore not be immediately perceived by human beings. If it is mixed in a
high concentration with air, it will cause suffocation, i. e. the oxygen
content in an air SFé mixture is too low for breathing. This leads to un-
CONsCIoUsNess.

When working in SFé plants, enclosures of SFé apparatus and SF6 gas
tanks, ensure that adequate ventilation exists (forced draught fan, clean,
fresh compressed air from bottles etc.)

Sealed-off spaces that contain an SF6é gas insulated plant are to be pro-
vided with a 2 stage ventilafion system. The first stage is continuously in
service and provides a daily turnover equivalent to the volume of the
enclosed space. The second stage must be designed for air replacement
of the plant space in approximately 1 hour.

The MAK value for SF6 (Germany, USA) is 1000 ppm,.




) CHARACTERISTICS
ALST@ M New SF6 Gas (Sulphur Hexafluoride)

Dew point vs. pressure
and moisture content for SFé
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New SF6 Gas (Sulphur Hexafluoride)

¥gpour pressere corwe arnd’
res of epuir ps clrsily br 78]
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Commissiohing

Evacuation - Filling - Topping-up

2 - First filling or filling following an exposure to atmosphere > 3 hours

(continued)

Filling at a Each compartment should be prepared, as summarised in the following
temperature > -10°C diagram (figure 1) and table, at an ambient temperature > -10 °C and in the

following order:

Rated pressure (1)

Installation of
moisture absorber
in external box

(1) Relative pressure
{2) Absolute pressure

Density sensor
cl'leckig'gI
(if 3rd threshold)

Density sensor
checking

SF6

FIGURE 1

Moisture
content
checking

3to8days .-
</

= 12 hours

SF& pressure
ckecking
Tightness
checking

Atmospheric pressure
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Evacuation - Fﬂling - Topping-up

3 - Filling following an exposure to atmosphere < 3 hours

Applications This case happens for instance when a filling valve, a rupturing disc
or/and a moisture absorber are fo be replaced.

During the operation, the bay must be de-energised and there must be no
pressure in the compartment.

Filling The compartment should be filled in the following order, as summarised in
the following diagram (figure 3) and table, and in the following order:

SF6 pressure
ckecking

Moisture
content
checking

3 1o 8 days
tp——————————————

> 12 hours

Instaflation of
moisture absorber
in external box -

gastightness
ckég(:;(ing

Service operation
< 3 hours

Atmospheric pressure

> 30 minutes
EVACUATION FILLING SF6

(1) Relative pressure FIGURE 3
(2) Absolute pressure
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Evacuation - Filling - Topping-up

2 - First filling or filling following an exposure to atmosphere > 3 hours
(continued) :

Filling at a Each compartment should be prepared, as summarised in the following
temperature < -10°C diagram (figure 2) and table, ot an ambient temperature < -10 °C and in
the following order:

Density sensor

check
(if 3rd threshold)

3to8da
Rated pressure (1)

SF6 pressure
ckecking

Tightness
checking

R 12 hours A 0.1 MPa relative

= 12 hours

Installation of
moisture absorber
in external box

Vacuum < 0.0001 MPa (2)

Vacuum | e _

> 30 minutes > 30 minutes .

NITROGEN DRYING

(1) Relative pressure FIGURE 2
(2) Absolute pressure
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Technical data

Rated voltage

kv

up to

Rated frequency

Hz

up to

Rated lightning impulse withstand voltage, phase-ground

kv

up to

Rated lightning impulse withstand voltage across disconnector contacts

kv

1256

Rated power frequency withstand vcltage, phase-ground

kv

up to

Rated power frequency withstand voltage across disconnector contacts

kv

605

Rated current

A

up to

Rated peak withstand current

ka

up to

Rated short-time current

k&

up to

Min. gas operating pressure — Switchgear

5.5

— Circuit breaker {gauge at 20 °C)

bar

5.5

Auwxdiliary voltage

W

110/220 DC or AC

Enclosure

single-phase

Installation

indoor/ocutdoor

Permissible ambient temperature

“C

—25/+55

Bay dimensions (W x D x H)

m

1.5/1.85 X 5.0 x 3.7/4.2

Bay weight approx.

Circuit-breaker

Rated short-circuit breaking current

kg

kA

5800/6500

up tc 63

Rated short-circuit making current

up tc 170D

Break time

50

Closing time

115

Type of operating mechanism

single-pole, spring-operated

Powver consumption of operating mechanism (spring winding)

3 x 800D

Rated operating sequence

0-03s5-C0-3min- CO/C0 -155s5 - CO

Powver consumption of trip or closing coil, approx.

3 x 350

Rated short-circuit making current

up tc 170

Power consumption of operating mechanmsm {spring winding) appros.

150

Disconnector and maintenance earthing switch

Power consuwmption of motor drive, approc

150
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