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Wagre GIS - Previous surveys

= 1st survey: service experience till 31.12.1990
70411 (users), 199 473 (manufacturers) CB-bay-years,
690 MaF, MaF frequency : 0,98 MaF/100CB.bay.years
CIGRE papers in Electra and Sessions in 1992 to 1994

= 2" survey: service experience till 31.12.1995
113435 (users) CB-bay-years
596 MaF, MaF frequency : 0,52 MaF/100CB .bay.years
CIGRE TB 150, 2000
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34 GIS survey

Data collection 2004-2007
24 countries, 55 utilities
& annual reported population 22240 CB-bays

Evaluation made for 2 datasets:
Reported data Service Number of | Number of

(Complete data) experience major minor
[CB-bay-years] | failures MaF | failures MiF
All data 88971 (88948) | 358 (326) 1505
Without count.14 and 23 7181 (7158) 105 (102) 970

Two dominant countries (14 & 23) : 64 & 28% of collected data
All MaF frequencies for 3-phase arrangements

Vienna 2011

Download by courtesy of CIGRE. Copying and usage of parts without CIGRE permission is prohibited.

Service Experience

| Population - voltage classes distribution

Data without count.
All data 14823

m60<U<100 kV
m 100sU<200 kV
m 200=U<300 kV
300=U<500 kV
m 500=U<700 kV
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MaF Frequencies

All data Data without count. 14&23
—MaF 10,0
frequency 9.0
lower limit 8,0
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@agre MaF Frequencies

Comparison of 2nd and 3rd GIS surveys

==-2nd GIS survey - all data
without one the worst utility

== 3rd GIS survey - all data

==-2nd GIS survey - all data
without one the worst utility
and one dominant country
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===3rd GIS survey - all data
without countries 14 and 23

Voltage class [kV]

UCE LN Further slides for all data and for point estimation values only
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Service Experience - Location

30000 Comparison with the 2 survey
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25000 +——— IndoorGIS

20000
15000 A

10000 +—
15000 s L
1 m e

10000 2nd survey (1995) m3rd survey (2007)

20000 B Qutdoor ——

—_—
)
S
<
(<)
>
>
[>°]

2
o
(&)
=
(<]
Q
c
2
S
<]
(=9
x
[<5)
5]
2
>
S
%]
(%]

Vienna 2011

Download by courtesy of CIGRE. Copying and usage of parts without CIGRE permission is prohibited.

MaF frequencies - Location

Comparison with the 2" survey

MaF frequency [MaF/100CB-bay-years]

2nd GIS 3rdGIS 2nd GIS  3rd GIS

survey -  survey—  survey -  survey —
indoor GIS indoor GIS outdoor  outdoor
GIS GIS

m60sU<100 kV m 100sU<200 kV
m200=U<300 kV 300=U<500 kV
e=|ndoor GIS (all data) ==Outdoor GIS (all data) m500<U <700 kv
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Service Experience &
MaF Frequencies - Design

B 1-phase GIS
B 3-phase GIS
m Busbar 1-phase + CB-bay 3-phase

Busbar 3-phase +CB-bay 1-phase

—CB-bay
1-phase
GIS (all
data)
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Service Experience - "Age”
manufacturing year dependence

Reported GIS service experience in dependence on
manufacturing year interval (all data)

years]
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MaF frec

=—=G0=J<100kV _

=100=U<200 kV =

==200<<300 kV

300=U<500 kV -

—500=U<700 kV
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uencies - "Age”

Comparison with the 2™ survey

: T

>11 years old GIS 2nd =11 years old GIS 2nd
survey (1995) survey (1995)

B N—

—

>11 years old GIS 3rd <11 years old GIS 3rd
survey (2007) survey (2007)

Individual Equipment
MaF Frequencies

GIS equipment major failures {MaF) voltage classes distribution

Download by courtesy of CIGRE. Copying and usage of parts without CIGRE permission is prohibited.

Gl
m DS/ES

mCB

Separate CB, DS/ES and IT
MaF frequencies are
included in Parts 2, 3, and 4




Individual Equipment
MaF Frequencies

Comparison with the 2" survey

W 2nd survey

W 3nd survey
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‘. MaF Characteristics

MaF failure modes versus manuf. period

100% B Other
90%
80% m Loss of 0
70% mechanical 60,0

60% integrty 500
Dielectric

0% breakdowns
40%
30%

Comparison with the 2" survey

40,0

30,0
M Loss of electrical
connections in

20% secondary

200

Relative distribution [%]

100

10% M Loss of electrical

connections in 00 -
primary 2nd survey  3rd survey

W Failing to perform (1995) (2007)

requested
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:. MaF Characteristics

MaF failed subassembly versus
manuf. period

® Unknown or other Comparison with the 2" survey

80,0
70,0 -

Componentin IT
secondary

B Component in
operating
mechanism

®m Componentin
control, auxiliary 10,0 -
or monitoring

0,0 -

® Component in 2nd survey  3rd survey

primary (1995) (2007)
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¥ agre MaF Characteristics

MaF origin versus manuf. period MaF causes
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H Mechanical

Cause introduced during a
period before putting into
service
Cause other than wear
introduced during service
Wear/Ageing+ corrosion

Unknown other causes
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MaF Characteristics

Comparison of GIS major failures Active (148) consequential
repairs measures after MaF

B 2nd survey (1995)
W 3rd survey (2007)

12%

B Removal similar equipment from service for
inspection
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m Implementation of changes in purchasing
specifications

H Implementation of additional monitoring

Repair in factory or shop

its enclosure

Implementation of changes into original
operating instructions

Repair of failed component on site
site (without replacement of...
another design

¥ Implementation of changes into original
maintenance, diagnostics or monitoring
instructions

Replacement of failed component on
Replacement of failed component and
Replacement of failed equipment with

Replacement of seals or refilling only

Placed back into service without repair
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GIS Practices

Commissioning ( HV testing, practices after flashover,
changes)

GIS monitoring and diagnostics (strategies, special and SF6
quality tests)

Specific problems

=

% Major maintenance experience

% New technologies applications (primary and secondary
systems, engineering, turnkey projects)

Responses :

16 countries, 34 utilities

Number of received cards : 41 (49% Europe, 34% Asia, 15%
Australia, 2% North America)
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GIS Practices - HV Testing at
commissioning

m Power frequency
voltage test
application

HV components
dielectric MaF frequency

0,35

0,30

B Impulse voltage
test (Ll or Sl)in
addition to power
frequency
voltage
application

0,25

0,20

0,15

J

0,10

0,056

B PD measurement
in addition to
power frequency
voltage
application

Number of failures/100.CB.bays.year

\\0
\)00

0,00

N
2

before 1979
1979-1983 |

1984-1988
1989-1993 |
1994-1998 |
1999-2003 |
2004-2007 |
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GIS Practices - Diagnostics
and Monitoring

Application of Diagnostics

(DT) and Monitoring (M) Effectivness of
7 applied DT and M

DT avoided M avoided
MaF MaF

1gg 1 | Diagnostics
80 -
70 -
60
50
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20 -
10 -
0 .
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Existing GIS ~ Future GIS

Monitoring other than media pressure/density and number of CO
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GIS Practices - Major
vagre Maintenance Timing

GIS Major Maintenance Provider

MaM performed by own staff h

i M 2nd survey
MaM performed by contractor W 3rd survey

(third party}

MaM performed by utility or
contractor under manufacturer's
supervision

MaM performed by original
manufacturer

20 30 40 50
Percentage of positive answers [%]
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) GIS Practices -
yagre Extention Testing

Extension-old GIS interface testing responsibility

W On-site interface
testing in utility's
responsibility

m On-site interface
testing in
S S (P manufacturer's
L\BL 2 o L
responsibility

Distribution of positive answers [%]

Voltage class [kV]

in 100% of extensions : made by the same manufacturer
Vienna 2011 in 52% of answers : no need of an adaptor piece
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Questions?
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