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Our mission

We create the foundation for a stable
and sustainable power supply

to the society and every human.

The history of high-voltage bushings develop-
ment in Russia is inseparably connected with
Izolyator. In its more than a century-long history,

Our Vision the plant has produced more than 620 thnd HV
We aim at being a global leader : 3 . . . .
iNdevelopment, manti I \ bushings that are operating in the overwhelming
and implementation of modern ¥ majority of power facilities in Russia and the CIS
technologies in power industry. . .
countries as well as 30 more countries of the
world.

All Izolyator achievements were only possible
thanks to a well-coordinated work of our highly
professional team and the all-round support of
our partners. We will continue to make every
effort in order to prove our clients' trust by timely
fulfilling our obligations in high-voltage bushings
production and technical support of our custom-
ers.

"Century-long traditions, state-of-the-art tech-
nologies" — these words became a motto for
those, who work at the plant, rightly believed
a global leader in development and produc-
tion of high-voltage bushings.

Social responsibility

We realize a social policy based

on harmonious balance of interests
of the company owners and the team,
local community and the society
in general in full compliance

to Russian legislation.

Alexander Slavinsky,

Chairman of the Board of Directors
Izolyator

Vice-President AES RF,

Vice-President TRAVEK Association,
Russia's Representative at CIGRE SC D1
Doctor of Technical Science
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COMPANY STRUCTURE

Special design bureau

- creation of new designs of high-voltage bushings

- development of advanced manufacturing technologies
- research activities and development engineering

« serial items modernization

Production

- most advanced process equipment from

the world's best OEMs

- patented technology of RIP insulation production

- patented technology of external polymer insulation
production

+ making the internal insulation up to 12 m long

and up to 750 mm in diameter

Test Center

- alternating current voltage testing up to 1200 kV

« direct current voltage testing up to +-1600 kV
+1.2/50 ms full and chopped lightning impulse testing
+250/2500 ms switching impulse testing

- testing of insulating materials and prototypes

SVN-Service Center

« highly qualified technical service

- complex diagnostics

« warranty and post-warranty service of bushings
- consulting engineering staff of customers

COMPLETE
RANGE OF

SERVICES
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Bushings for switchgear and cable connection

of transformers

Reliability and security of production, transmis-
sion and supply of electric power to consum-
ers are inseparably connected with the quality
of special power equipement, including high-
voltage bushings.

High-voltage bushing for gas-insulated
switchgear or cable connection of transformer
is intended for leading-in or out high voltage
from a tank of electric apparatus and is a
feedthrough insulator of elaborate design.

Both ends of such a bushing are immersed in
either homogeneous - different from air - me-
dium (oil - oil) or heterogenous (oil - SF6) insu-
lating medium.

Izolyator makes condenser type solid internal
RIP (Resin Impregnated Paper) or gas-insulated
bushings for switchgear and cable connection
of transformers.
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Construction design of Oil -
N Oil bushing for cable connection
ot of transformers

Top shield

The bushing is intended for connecting a trans-

former lead with a cable end sleeve (Fig. 1).
Central tube

The bushing is installed so that its bottom part

RIP insulation (to the mounting flange of the couple) is placed
inside a transformer, while the top part - in the
Coupler cablegland housing, i.e. the bushing operates in

a different from air homogeneous insulating me-
dium QOil - Oil. There is no external insulation on
. Mounting flange such bushings.

Measuring tap

Air-bleeder plug Top shield equalizes the external electric field in
the top part of the bushing.

Central tube is used for winding bushing insula-
tion on it.

RIP insulation with condenser conductive liners
is the main constructional part of the bushing.

Coupler contains measuring tap and mounting
flange.

Measuring tap serves to monitor condition of
the internal insulation. In operating conditions, it
is connected with an extended measuring tap,

positioned on the plate of the cablegland.
Bottom shield

Mounting flange is used for securing the bush-
ing on transformer. There is a stopper for air out-
let from the transformer tank.

Fig. 1 Qil - Oil bushing for cable connection
of transformer Bottom shield equalizes external electric field in

the bottom part of the bushing.
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Assemblies and Components
of Oil - Oil bushing for cable
connection of transformers

Central tube

Groundable liner

Hole for mounting
ameasuring tap

Solid RIP insulation

Solid RIP insulation (Fig. 2) has a high reliabil-

Coupler
ity and long service life due to low dielectric
loss and
level of partial discharges in the insulation, as
well as heat resistance. This insulation allows
to eliminate usage of transformer oil as insu- , ) )
) Fig. 2 Internal RIP insulation
lating
component greatly improving convenience
of operation. Hood
Sealing ring
Measuring tap l
_ Body
. Soldered contact
Measuring tap from the last groundable . iakatianis
equalizing liner of the insulation core serves
Measuring tap

to control the dielectric loss tangent (tgd)

and capacitance of the main insulation (C1) Spring-loaded
multicontact

and must be grounded when measurements

are not performed.

Fig. 3 Measuring tap with grounded multicontact

Fig. 3 shows construction design of measur-
ing taps, made since 2014.

To unground the tap, it is necessary

to unscrew the hood and take off the spring-
loaded multicontact. After the measurements
are made on a bushing, the multicontact is
to be put back by placing the pin in the Groundable liner
hole of the measuring tap body and setting

the multicontact on the pin of the measuring

tap. The hood is used to seal the cavity of

the measuring tap. it is required to screw on Grounded tank wall
the hood by hand to pressing on the rubber

O-ring on the measuring tap body.

Current transformers

Fig. 4 Current transformers layout



Contact tip of SF6 end

N Sealing assembly of SF6 end

Central tube

RIP insulation

Mounting flange of SF6 end

Measuring tap

Mounting flange of oil end

Coupler

Sealing assembly of oil end

/

Contact tip of oil end

®

Bottom shield

Fig. 5 Oil - SF6 bushing for switchgear connection
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Construction design of Oil -
SF6 bushing for switchgear
connection

Bushings of this type are intended for sepa-
rating current conducting parts in transformer
with direct connection to switchgear, i.e. the
bushing operates in a different from air
heterogenous insulating media Oil - SF6 (Fig.
5). External insulation on such bushings is
not used.

The contact tip of SF6 end is used for con-
necting switchgear and has threaded holes. It
is made of brass.

Sealing assembly of SF6 end ensures required
leak-tightness even at very low temperatures

and consists of several O-rings, made of SF6

gas-resistant material. Central tube is used for
winding insulation on it.

RIP insulation with condenser conducting lin-
ers is the main constructional part of the
bushing.

Coupler is intended for placing a mounting
flange of the gas-insulated end for fastening
the bushing on the housing of the GIS com-
partment and a mounting flange of the oil
end for attaching the bushing to a trans-
former, also - measuring tap and a stopper of
the hole for air bleed from transformer tank.

Sealing assembly of the oil end prevents
from transformer oil ingress inside the central
tube of the bushing and is made as a rubber
seal.

Contact tip of the oil end is used for connec-
tion of transformer tap and is made as a con-
tact plate with two or four holes.

Bottom shield equalizes the external electric
field in the bottom part of the bushing.
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Assemblies and components
of Qil - SF6 bushing for Centraltube
switchgear connection Groundable ner

Solid RIP insulation

Hole for measuring tap

Solid RIP insulation (Fig. 6) has a high reliabil-
ity and long service life due to low dielectric
loss and level of partial discharges in the insu- Coupler
lation, as well as heat resistance. This insulation

allows to eliminate usage of transformer oil as

insulating component greatly improving conve-

nience of operation.

. Fig. 6 Internal RIP insulation
Measuring tap J

Measuring tap from the last groundable equal-

Hood
izing liner of the insulation core serves to con- Ooring
trol the dielectric loss tangent (tgd) and capac- l
itance of the main insulation (C1) and must be R Body
grounded when measurements are not per- ) colered contoct

formed. K

Measuring tap

Fig. 7 shows construction design of measuring
taps, made since 2014. To unground the tap, it Spring-loaded
is necessary to unscrew the hood and take off multicontoct
the spring-loaded multicontact. After the mea-

surements are made on a bushing, the Fig. 7 Measuring tap with groundable multicontact
multicontact is to be put back by placing the

pin in the hole of the measuring tap body and

setting the multicontact on the pin of the mea-

suring tap. The hood is used to seal the cavity

of the measuring tap. it is required to screw

on the hood by hand to pressing on the rub- Current transformers
ber O-ring on the measuring tap body.

Groundable liner

Grounded tank wall

Fig. 8 Current transformers layout



Top contact tip

Top shield

Dry filler

Porcelain external insulation

Conductor

Measuring tap

Coupler

Mounting flange

Internal RIP insulation

Bottom contact tip

Fig. 9 SF6 - Air RIP bushing for switchgear

www.mosizolyator.ru

Construction design of
SF6 - Air RIP bushings for
switchgear

Bushing is intended for connection of
switchgear to power transmission line (Fig. 9).

When in operation, the bottom part of the
bushing is inside the switchgear, in electric
gas medium, and the top part is in the open
air.

Top contact tip is used for installing a con-
tact terminal.

Top shield equalizes the external electric
field in the top part of the bushing.

Conductor is used for nominal current trans-
fer.

Internal RIP insulation with condenser con-
ductive liners is the main constructional part
of the bushing.

Porcelain external insulation ensures required
arching distance and creepage distance along
its outer surface.

Dry filler is an insulating gel that protects
the internal cavity from moistening.

Coupler is meant for placing measuring tap
and mounting flange on it.

Measuring tap serves to control condition of
the main insulation.

Mounting flange is used for fastening the
bushing to switchgear and has sealings be-
tween the insulation core and coupler.

Bottom contact tip is used for electric con-
nection to switchgear.

10
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Assemblies and Components
Of SF6 - Air RIP bUShing Central tube
for switchgear Groundableiner

Solid RIP insulation

Hole for of measuring tap

Solid RIP insulation (Fig. 10) has a high reliabil-
ity and long service life due to low dielectric
loss and level of partial discharges in the insu- Coupler
lation, as well as heat resistance. This insula-

tion allows to eliminate usage of transformer

oil as insulating component greatly improving

convenience of operation.

Measuring tap Fig. 10 Internal RIP insulation

Measuring tap from the last groundable equal-

Hood
izing liner of the insulation core serves to con- o
. . -ring
trol the dielectric loss tangent (tgd) and capac- l
itance of the main insulation (C1) and must be Body
grounded when measurements are not per- }
_ Soldered contact
formed. K °
Fig. 11 shows construction design of measur- Measuring tap

ing taps, made since 2014. To unground the Spring-loaded
tap, it is necessary to unscrew the hood and multicontact
take off the spring-loaded multicontact. After

the measurements are made on a bushing, the Fig. 11 Measuring tap with groundable multicontact
multicontact is to be put back by placing the

pin in the hole of the measuring tap body and

setting the multicontact on the pin of the mea-

suring tap. The hood is used to seal the cavity

of the measuring tap. it is required to screw

on the hood by hand to pressing on the rub-

ber O-ring on the measuring tap body.

holes

Fig. 12 Bottom part of the bushing
with contact tip

11



Top contact assembly

Top shield

Tightening device

Filler - SF6 gas

Conductor

Porcelain external insulation

Internal shield

Mounting flange

Bottom porcelain cover

Bottom shield

Bottom contact assembly

Fig. 13 SF6 - Air gas-insulated bushing
for switchgear

holes

Fig. 14 Bottom assembly of SF6 - Air gas-insulated
bushing
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Construction design
of SF6 - Air gas-insulated
bushings for switchgear

The bushing is intended for switchgear con-
nection to power line (Fig. 13).

When in operation, the bottom part of the
bushing is inside the switchgear in SF6 me-
dium, and the top one - in the open air. The
internal cavity of the bushing is filled with SF6
gas through the holes in the mounting flange
at switchgear compartment charging.

Top contact assembly serves for connection to
power line.

Top shield equalizes the external electric field
in the top part of the bushing.

Tightening device ensures required mechani-
cal strength and leak-tightness of the bushing.

Conductor is used for transfer of nominal cur-
rent.

Porcelain external insulation ensures required
arching distance and creepage distance along
its outer surface.

Internal shield is used for equalizing the elec-
tric field inside the bushing in the area of the
mounting flange.

Mounting flange is intended for fastening the
bushing to the switchgear.

Bottom porcelain housing is used to create
enclused volume.

Bottom shield equalizes the external electric
field in the bottom part of the bushing.

Bottom contact assembly is intended for elec-
tric connection to switchgear (Fig. 14).

12
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THE WHOLE
RANGE OF HV

BUSHINGS

Izolyator designs, manufactures, services and repairs high- 12 to 800 kV AC bushings and all DC bushings come with
voltage AC and DC bushings for up to 1200 kV rated solid internal RIP insulation of own design that has a high
voltage for power transformers, shunt reactors, oil switches, reliability and long operation life.

SF6 switchgear and wall HV bushings.

Air — QOil bushing for oil Oil — Oil bushing for Oil — SF6 bushings Air — Air wall bushing DC bushings Air — SF6 bushings Air — Oil bushing for Air — Oil high-current

circuit breakers cable connection of for switchgear Voltage: 72.5-252 kV Voltage: +126-800 kV for GIS power transformers and transformer bushing

Voltage: 40.5-252 kV transformers connection Current: 2000-4000 A Current: 1800-5400 A Voltage: 252 kV shunt reactors Voltage: 24-40.5 kV

Current: 1000-3150 A Voltage: 72.5-550 kV Voltage : 126-550 kV Current: 2000-3150 A Voltage: 12—-1200 kV Current: 6-20 kA
Current: 630-2000 A Current : 800-3150 A Current: 315-2500 A

13
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Fig. 15 Highly automated paper winding machine for 220 - 1150 kV bushings

Fig. 16 Hubers machine for vacuum impregnation of insulation at
izolyator plant

Fig. 17 Lathe turning of 500 kV RIP-insulation at Izolyator plant

Production of RIP bushings

Making of internal insulation

The main insulation presents a core, which is
formed by winding a high quality Weidmann
crepe paper on a central tube (Fig. 15). The
paper winding is divided into layers by con-
ductive equalizing liners, which serve to opti-
mize electric field distribution in radial and ax-
ial directions. It helps to ensure the highest val-
ues of dielectric strength of insulation.

The wound insulation undergoes thermal vac-
uum drying in order to eliminate residual mois-
ture, and then is impregnated with epoxy com-
pound consisting of ingredients supplied by
the best world manufacturers (Fig. 16).
Subsequent solidification under pressure com-
pletely removes gaseous inclusions from the in-
sulation. The epoxy compound formulation

and technological parameters of RIP-insulation
manufacturing process are intellectual property
of Izolyator.

As the result, the insulating body forms a solid
core, which undergoes mechanical processing
(Fig. 17).

Assembly of bushings

After mechanical processing and external sur-
face varnishing, a coupler is mounted on the
insulation core by the press fit method (Fig.
18).

14
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Testing

Every new bushing type passes acceptance
tests for compliance with GOST R 55187-2012
and IEC 60137 (Fig. 19).

Each serial bushing undergoes acceptance tests
for checking conformity there of with appropri-
ate type and manufacturing quality, including
tests with measurement of the pa tial dis-
charge level and tgd of the insulation accord-
ing to the above mentioned documents.

Fig. 18 330 kV Oil - SF6 bushing (center) at the assembly shop of [zolyator plan

Transportation
and Storage

Having passed the tests, the bushings are
packed into wooden boxes, are completed
with mounting parts, spare parts and accesso-
ries and documents according to design docu-
mentation (Fig. 20). A packaged bushing is
stored in the finished goods warehouse.

Transportation and storage is performed with

protection of the bottom part against moisture

and mechanical damage. Polyethylene cover

with silica gel dessicant and tin cylinder is Fig. 19 SF6 - Air RIP bushing at testing
used for this purpose.

For long-term storage, a bushing may be com-
pleted with special leak-tight cases for placing
bottom and top (Oil - Oil bushings) or only
bottom (Oil - SF6 bushings) parts of bushings
with subsequent filling with transformer oil.
Cases are not provided in the standard set and
can be ordered if necessary.

Fig. 20 Packing bushings at Izolyator plant

15
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Operation Interchangeability of bushings
Maintenance of high-voltage bushings with solid Izolyator high-voltage bushings are installed both
RIP insulation is only required for merely periodic on new transformers and switchgear and as re-
measurement of insulation tgd, main insulation placement to spent bushings of obsolete design.
capacity C1 and insulation resistance of the mea- For that reason, equivalence of the submerged
suring tap. bushing parts and the length of the drawn lead

as well as fitting dimensions of the mounting
flange, are observed. If necessary, these charac-
teristics may be coordinated with the manufac-
turer of particular power equipment where the
bushings need to be substituted.

Key to Designation Code of Qil - Oil and Oil - SF6 Bushings

K Tk6 90 X / X 01 . . :
I — [ T Type of climate execution and location

environmental class GOST 15150-69

Rated current, A

Maximum operating voltage, kV

Limit angle of vertical oreintation, angular degree

Bushing for connection of gas-insulated
equipment or cable connection of transformers

Compound impregnation of paper core (RIP
insulation)

16
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Key to Designation Code of SF6-Oil RIP Bushings for switchgear

rKTX

2 X/ X 01
- w _‘, -

Type of climate execution and location
environmental class GOST 15150-69

Rated current, A

Maximum operating voltage, kV

Limit angle of vertical oreintation, angular degree

Category of external insulation depending on the
pollution level at installation area according to
GOST 9920-89 and IEC 60137

Transformer

Compound impregnation of paper core
(RIP insulation)

Leaktight execution

Key to Designation Code of SF6-Air gas-insulated Bushings

for switchgear
_B__3__K X 90252/X Y

T T T

Type of climate execution and location
environmental class GOST 15150-69

Rated current, A

Maximum operating voltage, kV

Limit angle of vertical oreintation, angular degree

Category of external insulation depending on the
pollution level at installation area according to
GOST 9920-89 and IEC 60137

Switchgear

Gas-insulated
bushing

|zolyator nameplate on bushings

H
Made in n
Russia

Bushing weight

Drawing number

Serial number

17

Production date
Bushing type

ﬂ State technical standard number
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