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KUVAG is a technology leader focusing on custom-designed electrical insulation products. KUVAG concentrates on core
competence areas transmission, distribution and traffic engineering as well as industrial applications. Our products are
manufactured for use in a wide range of industries and applications like switchgear, transmission and distribution
networks, cable accessories, transformers, high-speed trains, railway infrastructure or medical equipment. As an
independent group headquartered in Austria, four production sites in Europe and Asia and a worldwide presence KUVAG
is always close to our customers. In our ongoing drive for innovative products and solutions, we rely on the expertise,
creativity and commitment of our 400 staff members.

KUVAG

Based on more than 40 years of experience and development, we are in a position today to offer an extensive product
range and technology spectrum which is unique in the industry. Our strong engineering background and the dedication
of our experts have made us the preferred partner in implementing complex and challenging projects for our customers.
KUVAG strongly believes in reliability, quality orientation, efficiency and solution orientation as important virtues and
integral parts of our value proposition. Successful long-term and trust-based partnerships and intense cooperation with
our customers create the basis for the continued strengthening of our brand in the future.
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Indoor post insulators up to 4 kV Indoor post insulators up to 7,2 kV
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Indoor post insulators 12 kV

Indoor post insulators 17,5 kV - 38,5 kV
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Bushar holder Capacitive post insulators 3 kV - 38,5 kV

Holders for horizontal and vertical installed busbars
ALH type
ALF type

Material

Top & bottom plate: Aluminium
Threaded bolt: Stainless steel

Fig.1 Bottom
Capacitor for rated voltage
3kV ->100pF
6 kV ->50pF
12 kV -> 20 pF
24 KV -> 15 pF .
36 kV -> 10 pF Fig. 2
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Voltage detecting system

CP1/R plus (with relay unit)

Voltage detecting system
KUVIN /R (with relay unit)

The CPI plus device is a capacitive voltage indicator for permanent monitoring of voltage presence of all 3 phases in electrical equipment.
Two basic alternatives are available: A standard device with visual indication of voltage condition as well as a version with a built-in relay to allow
remote monitoring and further use of signals. The indicator contains a LRM interface to check functionality and phase sequence. The CPl+ combines

proven and reliable technology at reasonable cost.

"Il HIGHLIGHTS

= Integrated system for detecting
and indication of voltage
condition in MV/HV equipment

= Full accordance with
requirements of IEC 61243-5
and VDE 0682-415

= Visual output of voltage condition
with flashing LEDs

= System available with output
relay for remote monitoring of
condition and transfer of signal
(e.g. locking of cubicle)

= Easy installation through use of
FAST-ON cable connections; All
cables available as add-on

= Possibility for simple functionality
test using external tester at LRM
interfaces

= Robust design and reliable
indication even in harsh
environment (IP 54; wide
temperature range)

Electrical details

Technical specification

Nominal frequency 50 - 60 Hz
Rated voltage of insulators 3,0 — 52 kV (other upon request)
Power input max 1,0 W

Coupling capacity

KUVAG sensors:
20-15-10 pF (12 - 24 - 36 kV)

50 pF (for system voltage 6,0 — 7,2 kV)
100 pF (for system voltage 3,0 kV)
Customer sensors:

various ranges available upon request

Contact ratings

AC 250V /8A
DC 24V/8A

Protection class

Standard IP 54

Testing interfaces
Specification of relay
Auxiliary voltage

LRM interface

24 -230V, £10 % (AC/DC)

Polarity reversal of DC auxiliary
voltage: built-in protection; permanently
resistant; undisturbed function

Output logic of relay

General properties
Dimensions of VDS '

The CPI+ 3P/R is able to switch between 2

different output modes (switch is located on

the device)

= Voltage OFF (the relay contact is closed in
case if all phases are free of voltage)

= Voltage ON (the relay contact is closed in
case all three phases are under voltage)

96 x 48 x 95 mm (W x H x D)
Cut-out: 92 x 45 mm

Weight

155 g (280 g with relay)

Operating temperature

-40°C up to +55°C (in operation)

Applicable standards

Fully compliant with IEC 61243-5

1 Depth of device including covering ridge and terminal board
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The KUVIN/R device is a capacitive voltage indicator with an integrated LCD display and LRM interface for permanent monitoring of voltage pres-
ence of all 3 phases in MV electrical installation. Compared with the standard device, this version with output relay unit allows in addition to visual
indication also remote monitoring and further processing of detecting signals. The indicator is maintenance free and combines proven and reliable

technology at reasonable cost.

Il HIGHLIGHTS

= New voltage detecting system
(VDS) with LCD display and
integrated LRM interface

= Full conformity with all
requirements given in IEC
61243-5 and VDE 0682-415

= Completely maintenance free,
operating test integrated into
device (no external testing
device is needed)

= Additional optical output in case
of failure mode in switchgear
with LEDs

= |ntegrated relay for remote
monitoring of condition and
transfer of signal

= VDS constant can be configured
trough built-in switching module
(10 pre-defined ranges)

= Voltage detecting and operating
test function without auxiliary
power supply

= Phase sequence control built-in

echnical specification

Electrical details

Nominal frequency 50 -60 Hz
Rated voltage of insulators 3.0-36.0 kV
Power input max 1.0W

System rated voltage "

3.0 kV to 52.0 kV

VDS constant

VDS constant configured directly at device
Standard range from 50 kVpF to 5400 kVpF

Contact ratings

AC 250V/5A; 400V/0,1A (ohmic load)

DC 24V/5A; 110V/1A; 250V/0,3A (ohmic
load)

Protection class

IP 54

Testing interface

Specification of relay unit

Auxiliary voltage

LRM interface

24 -230V, £10 %

Polarity reversal of DC aucxiliary voltage:
built-in protection; permanently
resistant; undisturbed function

Output logic

General properties
Dimensions of VDS

Available options for output:

= Fixed output logic (HV-ON and HV-OFF)

= 2 simultaneously operating modes (HV-ON
and HV-OFF) - 2 independent relays

= Failure mode indicated by yellow LED and
contacts of both relays

96 x 48 x 40 mm (W x H x D)

Weight

approx. 250 g

Operating temperature

-25 °C to +60 °C (in operation)
-40 °C to +70 °C (for storage)

Applicable standards

Fully compliant with IEC 61243-5

" |f suitable coupling electrodes are available, range of rated voltage can be extended
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Indoor bushing type BWS 12 kV Indoor bushing type BWR 12 kV

Fig. 1 Fig.3
Type Fig. ArtNo. V'Z‘;‘t;e:e VJI;’:;e Weight
Fig.2 Fig. 4
Spout type B12
Type Fig. ArtNo. Rated | Test | oot

voltage | voltage

BWS 10-42 des.4 4 KT073 12 42 3,38
Rated Test .
Type Fig. Art.No. voltage | vottage Weight
Kv KV kg
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Type

Fig.

Art.No.

Rated
voltage

Test
voltage

Weight

kg

) Rated Test .
Type Fig. Art.No. voltage | voltage Weight
KV KV kg

Spouts B12, B17

Spouts B24

Type

Fig.

Art.No.

Rated
voltage

Test
voltage

Weight

kg

Rated Test .
Type Fig. Art.No. votage | voltage Weight
KV KV kg
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Spouts B24, B36 Spout A12, indoor bushing type DR up to 36kV

Fig. 1 Fig. 2 Fig.3

Power Lightning
frequency impulse
voltage voltage

Rated Bending

Type Fig. Art.No. Drawing No. voltage | strength

kv kv kv kv

) Rated Test .
Type Fig. Art.No. votage | voltage Weight
kv kv kg

Draw- | Rated Creepage

Type Fig. Al ing No. | voltage distance

Weight L d1 d2

kv mm kg mm mm mm

~ onors | 1 | owsoooo o oo | @ | w0 | m | 1 | w |

Rated Test

KV kv kg

*Installation with an insulating plate
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Screwable bushing type GD up to 36 kV Indoor bushing type DGFI 12 kV - 36 kV

) . Rated Creepage . . Rated Creepage .
Type Fig. Art.No. Drawing No. voltage distance Weight L d1 d2 Type Fig. Art.No. Drawing no. voltage distance Weight L d1 d2
kv mm kg mm mm mm kv mm kg mm mm mm
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**|nstallation with an insulating plate
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Transformer monoblocks up to 3150 A Transformer / double bushing up to 72,5V
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Bushing acc. to DIN EN 50673

2 23



Bushing plugs up to 52 kV Compact current transformer type W025X

The current transformers W025X series are designed for indoor applications mainly for medium
voltage switchgear. The transformers are compact, easily mounted with simple connection by
screw terminal. The transformer is built-in plastic box and casted by epoxy resin. W025X current
transformers are designed for use with Woodward WIC1 over current relay but it can also serve
with other protection systems.

Rated Max. Power Rated lightning Capacitance
Type Drawing no. Art. No. Size operating | frequency | impulse withstand b Weight
current voltage tap
voltage test voltage
A Um (kV) KV/1min KV pF kg

g szt | wow [oeven| 2 | m | @ | w | m | orxts | m |

Type W0252 W0253 | W0254 W0255 W0256

Bushing S3 with voltage tap |  M3268 | 021252-00 1250 | 52 | e | 200 | 83:15 Primary winding 7,2 16A | 324 64A 128A
Bushing S3 with voltage tap |  M4053 | 022456-00 1250 14515

ecoline - design

I T e R B I R R R T

Test winding 25/A 50/1A | 100/1A |  200/1A 400/1A
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Outdoor post insulators type PI/LPI Outdoor post insulators type FS

Bottom
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* item on stock, depending on demand
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Outdoor / indoor bushing up to 45 kV

Fig.1
Fig. 2 Fig.3
. Rated lightning
) Drawing . . Rated Creepage .
Type Fig. Art.No. No. impulse withstand Rated voltage Qe L AT Weight
voltage
kv kv A mm mm kg

GIS bushing 12 kV

Art.No.

Drawing No.

Rated voltage

Rated current

Length

kv

A

mm

28
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24
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285
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12 kV GIS bushing Extensibility bushing up to 24kV

. Rated Rated
Art.No. Drawing No. voltage current Length
kv A mm

s | woswowe |z | w0 | we |

Type Fig. Art.No. Drawing No. Rated voltage
E-bushing 1 KT139 KET-MV-005 12kv
E-bushing 3 KT246 KXET.MV.009 24kvV

Rated Rated
voltage current

kv A mm

Art.No. Drawing No. Length
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12 kV Fuse tube

32

Fig.1 Fig. 2
Type Fig. Art.No. Rated Voltage Drawing No.
12 kV fuse tube 1 KT159 12kV KXET.MV05.001

Vacuum interrupters and embedded poles for medium voltage

Fig. 1 Fig. 2 Fig.3 Fig.4

Embedded pole Type, Specifications, Technical Data

Tyoe EP 12/ EP 12/ EP 12/ EP 12/ EP 12/ EP 12/ EP 24/ EP 24/ EP 24/
¥ 1250-31.5-01 630-25-01 1250-25 | 1250-31.5-02 | 2000-31.5 | 2500-40 1250-2" | 2500-31.5 | 3150-31.5

N

5 Rated short-circ_uit b.reaking current 30 30 30 30 30 30 30 20 20
breaking times

7 | rapessaronrn) | o | | @ | | w | w | w | w | w |

Rated single capacitor bank break-

9 ing times (A) 6
1 Rated power-frequency withstand 2 65

voltage (kV)

Circuit resistance at rated contact
pressure (UQ)

< < < <25
Closing force due o bellows and 120250 80+50 | 120+50 | 120£50 | 120s50 | 250+60 | 100:30 | 25030 | 250+30
atmosphere (N)

<25

e
| meowrggemms | | | | | | | 1002 | ooe02 | ogut |
o | wwwnegumonns | | || | 2 | ||

17|
19| Parioldicharge 0| <10
|
2 |

8 Max. rebound distance (ms) <2

33



COMPOSITE
INSULATORS

Composite Insulators

Overview of our product range

TR Station Post Insulators

Our SIMOTEC composite station post insulators combine the highest levels of electrical insulation and mechanical
strength in a compact and lightweight design. Mainly used for bus bar supports in substations, for disconnector switches
and for HVDC converters, composite insulators show superior advantages compared to porcelain insulators in terms of
weight, design strength, pollution resistance and seismic performance resulting in lower total cost of ownership (TCO)
for our customers and end users. Our insulators are designed and tested according to the specifications outlined in

IEC 62217, IEC 61952, IEC 61109, IEC 62231 and ANSI C29.19.

Cantilever Leakage
TR Reference Kl.JVAG Article No.: L strength distance
Equivalent (V) -
(Ib) (in)
TR 202 SIMOTEC CI-P-TR202 022662-00 95 2000 11.4

TR210 SIMOTEC CI-P-TR210 022665-00 2000

TR289 SIMOTEC CI-P-TR289 022672-00 650 2250 141

35



Silicone post insulators 52kV - 123kV

Long rod insulator up to 123 kV

Fig. 1 Fig. 2 Fig.3 Fig. 4 Fig.3
. Rated lightning ) . . Lightning impulse
Type Drawing No. ArtNo. Length Cr.eepage Max. operating | Power frequency impulse SCL | Weight Type Fig. Drawing No. Art.No. Length Creepage distance SML withstand voltage
distance voltage test .
withstand voltage
mm mm kN kv
mm mm Um (kV) kV/imm kv kN kg

oemsmots | wio |omom| @ | oo | ms | w | @ || oo

CI-P-110-550-3600-20 M3884 022587-00 1220 3600 110 230 550 20 35
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The cost-effective automatic pressure gelation process is ideal
for manufacturing medium to large amounts of insulators in
series production. KUVAG has been continuously developing this
process for over 40 years. The use of superior molding
concepts, optimized epoxy resin systems and advanced process
control enable products to be manufactured for critical
mechanical and electrical requirements.

This process involves components like epoxy resin, hardener,
fillers and special additives being homogeneously mixed and
degassed under vacuum. KUVAG uses more than 80 customized
epoxy resin formulations, which have been optimized in terms
of their hydrophobicity, high-temperature resistance, flame
retardancy and special mechanical or other properties. These
reactive resin formulations are injected into heated multi-cavity
molds, usually equipped with pre-treated and pre-tempered
casting inserts, in a semi-automated process. After demolding
the transfer to special curing ovens for full polymerization is the
last process step.

Our vacuum casting technology is the method of choice,
especially for insulators in the high-voltage range or insulators
requiring high volumes of casting resin. KUVAG has been
perfecting and further developing this technology for many
years. We focus particularly on superior mold concepts that
enable the highest process control and excellent product quality
even for very complex and large-volume products.

The technology involves the casting of degassed resin
formulation under vacuum into pre-tempered molds which are
usually preloaded with pre-treated and pre-tempered casting
inserts. KUVAG uses an innovative proprietary direct-heated
mold concept with controlled heating zones enabling a targeted
polymerization reaction. The gelling reaction of the reactive
epoxy mixture is controlled by the use of special heating
stations before the product is demolded and transferred to
curing ovens for complete polymerization.

The wide range of applications where silicone insulators and
components are used extends from transmission and
distribution networks to railway infrastructure. LSR (liquid
silicone rubber) or solid HTV (high-temperature vulcanization)
silicones are applied depending on the desired product
properties. KUVAG produces a wide range of products for
insulation applications, where silicone is applied to structures
made of fiberglass-reinforced rods, epoxy resin, or even ceramic
surfaces.

Liquid silicones are additive-curing silicone rubbers consisting
of two components mixed in a dispensing unit and crosslinked
at high temperatures with short cycle time. Solid silicones are
supplied as a one-component system in blocks or bales, which
are crosslinked in the respective mold at temperatures of up to
220°C. Encapsulated structures like rods, cast-epoxy products,
etc. are usually pre-assembled and pre-treated to ensure
perfect bonding between substrate and surface. KUVAG uses
largely self-developed tools to ensure the highest precision,
efficiency and processing quality.

Filament winding is a wet winding method for producing high-
quality composite tubes. The winding of composite fiber
materials is mainly used to manufacture cylindrical components
that have to withstand high mechanical stresses with low
component mass. The excellent electrical insulation properties
of fiber-reinforced composites enable them to be used
especially for components subject to high mechanical stresses
in high-voltage engineering. KUVAG experts assist our
customers in selecting their material and tube design, thus
covering a wide range of application areas.

This technology involves glass fibers being impregnated with a
pre-formulated epoxy matrix coating and then wound in layers
onto a rotationally symmetrical mandrel. KUVAG has a large
selection of winding mandrels ranging from an internal diameter
of 20 mm to 2500 mm. The epoxy resin system used and the
layer structure at different winding angles define the properties
of the tube (for instance pressure tubes, flexible tubes). These
tubes are then cured under defined temperature conditions and
subsequently removed from the winding mandrel. Further
mechanical processing of the product or consecutive operations
such as encapsulation with silicone or the application of
coatings is common for our tubes.
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KUVAG ISOLA COMPOSITES GMBH KUVAG CXIAMEN) ELECTRICAL TECHNOLOGY CO., LTD.
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Germany Building No. 1, 1st Floor

Tel.: +49 2421 55 499-0 Postcode 361022
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