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WELCOME!

In this first part of the catalog you will find connection
solutions from PFISTERER for high and extra high
voltage with complementary tools for lifelong
high-performance transformers and gas-insulated
switchgear (GIS), economical from the time of
manufacture and reliable in operation.

The product portfolio consists mainly of the proven
versatile CONNEX system with internally dry insulated
and pluggable components, from cable connectors and

bushings to surge arresters and further tools for testing,

earthing and short-circuiting, as well as installation and
fastening. This selection is complemented by a bushing
specifically for GIS with an insulating-gas reducing
effect.

For each product, this catalog gives you detailed
information with data and pictures. In addition:

= Overviews of positive effects and uses of the
CONNEX system for manufacturing and operating
GIS and transformers

= |nsights into technologies
that ensure reliable electrical contact and insulation
as well as efficient, professional installation

= QOutlooks on possible applications
of PFISTERER components based on various
equipment configurations and usage constellations,
stationary as well as mobile

= |nformation on services accompanying products:
Installation service and training,
as well as engineering

Would you like more information?

Send your request by email or give us a call:
Contact details are on the last outer page.
PFISTERER specialists for interface solutions
will be happy to answer your questions.

In the meantime PFISTERER wishes you an informing
and inspiring read!

More advanced PFISTERER interface solutions for your high and extra high voltage applications appear in:

Catalog part 2 with the entire PFISTERER portfolio
of modern and conventional terminations, as well as
connection joints and link boxes.

They can be custom-fit combined and configured for
numerous interface applications from overhead lines,
in cable routes and in substations.

Connecting systems for transformers and GIS

Catalog part 3 with more CONNEX components using
advantageous plug-in technology such as joints,
optional tools and pre-assembled cable solutions,
combinable and configurable on a custom basis for
special permanent and temporary applications as a
bypass, offshore, for revisions, remodelings, etc.

PFISTERER
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Socket Pluggable cable connector Pluggable Pluggable Gas-insulated bushings
surge arrester bushing
5. I
o
b o i
Pluggable Earthing and short- Blind cover Cable support system Assembly cap
dummy plug circuiting device for cable connectors for cable connectors

This product catalog contains a representative selection of the most prevalent products from the PFISTERER range.
Additional versions and custom applications can be available on request. Products described as optional comple-
mentary tools are not included in the standard scope of supply and have to be ordered separately if required.
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Introduction to the CONNEX system
Strong components for strong equipment.

Benefits for grids with PFISTERER solutions.

connecting components and extra tools for transformers and gas-insulated
switchgear (GIS) have a decisive influence on how safely and economically
equipment is designed and operated throughout its service life. We see this
from worldwide practice in its planning, manufacture and operation. That is
why PFISTERER combines advanced technologies with a variety of components
in a modular system for efficient grid connection and equipment protection.

With pluggable CONNEX solutions for transformers and GIS, you can:

Set standards for cost-efficient and environmentally Optimally designed for demanding operating
friendly equipment designs conditions

With fast-to-install, anytime replaceable and maintenance- Compact and enclosed for tight spaces in the city,
free components for grid connection and surge protection. on offshore platforms, in caverns. Resistant to dust,
For example with CONNEX cable connectors thanks to dirt, moisture, salty atmospheres, UV radiation,
their space-saving and dry-insulated design. cold and heat.

6 PFISTERER Connecting systems for transformers and GIS



Safe and secure for trouble-free initial operation

Transformers and GIS are factory tested, easy to
transport and can be delivered ready to connect,
allin a closed condition.

With user-friendly connection technology

that minimizes the risk of installation errors.

Reliable in operation for decades

Thanks to proven technologies, type-tested designs,
individually tested quality. With solutions for increased
safety requirements: Compact arresters for optimized
surge protection directly on the transformer and GIS.

Components suitable for offshore, certified by the
international classification society DNV GL.

Simplify routines and plan for the future

Cable connections can be made touch-safe, thus reducing
risks and workload for maintenance personnel. Not only
can current and voltage tests be carried out without
extensive interventions in the transformer and GIS,

but also new configurations can be realized over the
course of their operating life, for example: changing from
an overhead line connection to a cable connection or vice
versa; variable star point treatments for various
protective measures on the transformer.

Modernize existing equipment economically
CONNEX can be retrofitted at any time, with the same
positive effects as when used on new equipment.

With CONNEX, you rationalize operation, protect existing installations and
make the use of GIS and transformers more flexible.

The next two pages show how CONNEX works as a modular system with a universal interface
for many pluggable components.

Connecting systems for transformers and GIS

PFISTERER 7



Introduction to the CONNEX system

Connect and protect with the CONNEX system:
One interface for pluggable components

The centerpiece of the CONNEX system is the dry with solids insulated. It is
installed in GIS and transformers, in the terminal boxes or also directly on the
casing of transformers, as a fixed and at the same time versatile interface for
numerous pluggable CONNEX connection and complementary components.

Absolute integrity of transformers and GIS

with maximum usage flexibility

ALl CONNEX components of a size defined by voltage
range can be connected to a CONNEX socket of the
same or compatible accessories size: cable connector or
bushing, also surge arrester or earthing and
short-circuiting tool.

Using plug-in technology, the fastest and safest
installation technology not only for cable accessories,
but also for bushings.

Cable connector

oV
&
Q
S
Q
Surge arrester

Bushing

R T T

Dummy plug
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The CONNEX component is inserted into the socket

and then fixed in place. Once plugged in, it remains
flexible in many ways: the component can be unplugged
at any time and replaced with a similar or different
CONNEX component of the same size - without
interventions in the terminal box or housing and

inner workings of the equipment.

CONNEX is flexible and proven in use with all
common insulation media for transformers and GIS:

from classic mineral oils and gases, to alternative
media such as esters or eco-efficient gases.

Transformer

Socket

Gas-insulated
switchgear



With positive effects for manufacturing and operating
high voltage equipment

Electrical equipment in sealed condition during
factory testing and delivery, as well as during
installation and commissioning test

Minimized installation and maintenance costs without
gas and oil work on components or equipment
Space-saving connection configurations and trans-
former designs for tight operating spaces in buildings
Equipment can be flexibly repurposed, as it can be
variably connected to cables and overhead lines
without interventions

Surge protection can be optimally placed directly on
transformers or GIS in a lean way

Transformer star points can be used flexibly for
various protective measures: grounding, insulation,
ground fault compensation

Connecting systems for transformers and GIS

Safe and reliable

CONNEX solutions for high and extra high voltage
are type-tested and individually tested based on
various requirements of international standards
(IEC, IEEE, etc.]

Plug-in installation on a closed unit, so without risky
interventions in its internal workings or components
Therefore no risk of leakage and minimized risks

for the environment

Touch-safe, floodable and maintenance-free

cable connections can be implemented with CONNEX
Cable connections, joints and surge arresters
certified for offshore applications are available

PFISTERER







Solutions for transformers and GIS.
Tested quality from PFISTERER.

The following pages provide you with detailed
information on the individual connecting components
and extra tools from 72.5 kV to 550 kV for
transformers and gas-insulated switchgear.

PFISTERER solutions represent technical progress
based on proven technologies and tested designs.
Designed with know-how gained from 100 years of
experience in the transmission of high currents and
insulation of high voltages.

Developed, manufactured and assembled to the
highest quality standards using state-of-the-art
processes at PFISTERER sites in Europe, certified

to ISO standards for quality and environmental
management as well as occupational health and safety,
and also qualified under various well-known industry
standards and special requirements of many customers
from around the world.

Connecting systems for transformers and GIS

Solutions from PFISTERER for high and extra high
voltage are type-tested and individually tested based
on various requirements of international standards
(IEC, IEEE, etc.). Testing is carried out at PFISTERER
high voltage lab and in end-of-line test fields, or at
recognized external test institutes.

PFISTERER accessories also successfully complete
system tests with various HV and EHV cables
according to demanding customer specifications

that exceed standard requirements. In addition, they
prove their performance capability in prequalification
tests lasting several months, which simulate decades
of operation under real operating conditions. These
additional tests are performed in cooperation with users
and cable manufacturers, either internally or externally,
in the laboratory or in the field, depending on testing
requirements.

PFISTERER "



Components for transformers and GIS

CONNEX socket

For transformers

The CONNEX socket forms the device-side built-in interface between the
transformer and other pluggable CONNEX components. The socket can be

installed in any position. The appropriate connection geometry is guaranteed by
compliance with all current standards. Advantages result from the possibility to
carry out the installation on the transformer in the factory. This enables complete
factory testing of the transformer. Only the plugging-in procedure is carried out
during the connection installation on site, which greatly reduces the installation time.

At a glance

®  More compact design than possible according to standard

=  No restrictions with regard to installation positions

= Connection geometries and installation lengths in accordance with EN 560299-1 and EN 50299-2

= Routine tested before delivery

CONNEX Socket - Transformer

Size Highest voltage Nominal voltage Conductor to ground  BIL* Nominal Article no.

Upn [kV] Up [kVI voltage Ug [kV] [kVI  current |, [A] Installation length' Q [mm] [variants)

Compact EN 50299-2 EN 50299-1
design

4 72.5 60 - 69 36 325 2500 - 310 583 828 041 999 XXXXX
5-S 145 132-138 76 650 2500 410 470 757 828 051 999 XXXXX
6 145 132-138 76 650 2500 410 470 757 828 061 999 XXXXX
6 170 150 - 161 87 750 2500 410 470 757 828 061 999 XXXXX
6-S 245 220 - 230 127 1050 2500 470 620 960 828 066 999 XXXXX
7 300 275 - 287 160 1050 4000 470 620 960 828 071 999 XXXXX
7-S 362 330 - 345 190 1175 4000 505 960 1400 828 071 999 XXXXX
8 420 380 - 400 220 1425 4000 750 960 1400 828 081 999 XXXXX
9 550 500 290 1675 4000 750 960 1400 828 081 999 XXXXX

1] Values are based on the use of mineral oil as insulating medium. Installation lengths may differ when using ester.

* Lightning impulse (withstand voltage)

Extension adapter
For adapting the length of the socket to relevant

standardized lengths

Shielding electrode

Contact pin connection

[to be ordered separately)

Extension adapter

[short or long according

to standard)

Other variants on request

12 PFISTERER
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Voltage tap and venting valve

All sockets have a grounded voltage tap. This can be
used for connection to a voltage indication system. When
installed vertically from above, a venting valve is integra-
ted into the flange to prevent trapped air.

Voltage tap Venting valve



For gas-insulated switchgear (GIS)

The CONNEX socket forms the device-side built-in interface between the GIS and
other pluggable CONNEX components. The socket can be installed in any position.
The appropriate connection geometry is guaranteed by compliance with all current
standards. Advantages result from the possibility to carry out the installation on
the GIS in the factory. This enables complete factory testing of the GIS. Only the
plugging-in procedure is carried out during the connection installation on site,
which greatly reduces the installation time.

At a glance
] = More compact design than possible according to standard
= No restrictions with regard to installation positions
= Connection geometries and installation lengths in accordance with IEC 62271-209
= Routine tested before delivery

CONNEX Socket - GIS

Size Highest voltage Nominal voltage Conductor to ground  BIL* Nominal Article no.

Upn [kV] Up [kV] voltage U [kV] [kVI  current |, [A] Installation length |5 [mm] [variants)

Compact IEC 62271-209  IEC 62271-209
design Fig. 5 Fig.3

4 72.5 60 - 69 36 325 2500 - 310 583 828 040 999 XXXXX
5-S 145 132-138 76 650 2500 410 470 757 828 050 999 XXXXX
6 145 132-138 76 650 2500 410 470 757 828 060 999 XXXXX
6 170 150 - 161 87 750 2500 410 470 757 828 060 999 XXXXX
6-S 245 220 - 230 127 1050 2500 410 620 960 828 065 999 XXXXX
7 300 275 - 287 160 1050 4000 505 620 960 828 070 999 XXXXX
7-S 362 330 - 345 190 1175 4000 505 960 1400 828 070 999 XXXXX
8 420 380 - 400 220 1425 4000 750 960 1400 828 080 999 XXXXX
9 550 500 290 1550 4000 750 960 1400 828 080 999 XXXXX

* Lightning impulse (withstand voltage)

Extension adapter
For adapting the length of the socket to relevant
standardized lengths

All variants conforming to standard and in compact design can be
@ found in the PFISTERER online catalog.

Extension adapter (long)

= — O Transformer variants GIS variants
= —
= —
—
%cl/ —  Extension adapter [short]

—

Other variants on request

Connecting systems for transformers and GIS PFISTERER 13
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Components for transformers and GIS

CONNEX pluggable cable connector

The CONNEX cable connector is variably configurable so it can be used for any
XLPE and EPR cable. The advanced contact system technology offers mechani-
cal and electrical reliability as well as a high degree of flexibility: After it has
been prefitted to the cable, the connector simply plugs into the CONNEX socket
- which is permanently mounted on transformers and GIS - to complete the
installation. The cable connector is separable at any time and can be plugged
into other equipment or components with a suitable CONNEX interface, such as
various CONNEX joints or the CONNEX outdoor cable termination (for both
product groups see catalog part 3). The cable connection is offshore certified
and suitable for low temperature (optionall.

i
ns

At a glance

®  Considerably reduced installation time thanks to plug-in technology

= Horizontal, vertical and inclined arrangement possible, compact connector design
®  Connectoris separable and can be swapped at any time

= Touch-safe, floodable and maintenance free

=  Oiland gas free as fully dry-insulated, no leakage or environmental risks

= Routine tested before delivery

CONNEX pluggable cable connector

Size Highest voltage  Nominal voltage Conductor to ground Nominal Conductor cross- Conductor Diameter over Article no.4
U, [kVI U, [kV] voltage Ug [kV] current I, [A] section23[mm?]  diameter® [mm] insulation [mm] [variants)
RM RM
4 72.5 60 - 69 36 2500 95 - 2000 9.3-559 33.0-785 849 999 999 XXXXX
5-S 145 132-138 76 2500 95 - 2000 9.3-55.9 36.5-76.0 859 999 999 XXXXX
145 132 -138 76 2500 95 - 2500 9.3-65.0 36.0-1135 866 999 999 XXXX
170 150 - 161 87 2500 95 - 2500 9.3-65.0 36.0-113.5 866 999 999 XXXX
6-S 245 220 - 230 127 2500 95 - 2500 9.3-650 36.0-113.5 866 999 999 XXXX
300 275 - 287 160 4000 500 - 3000 248 -72.5 75.0-131.0 877 999 999 XXXX
7-S 362 330 - 345 190 4000 500 - 3000 24.8-72.5 75.0 - 131.0 877 999 999 XXXX
420 380 - 400 220 4000 500 - 3000 248-72.5 65.0 - 144.0 889 999 999 XXXX
550 500 290 4000 500 - 3000 248-72.5 65.0 - 144.0 899 999 999 XXXX

1) 1, for cable accessories (depending on cable cross-section)

2] The cross-section range is an indicative value only. The range can only be achieved if the min./max. diameter over conductor and the min./max. diameter over
insulation are observed.

Values shown in table are for round multiwire [RM] conductors. Values on request for round solid (RE) and round fine stranded (RF) as well as

enameled wires conductors.

Individual variant number specified with a configurator based on cable data

3

4

Example illustration: CONNEX size 6 cable connection system

CONNEX socket CONNEX pluggable cable connector

Contact
system Insulating part
'

Contact ring Thrust piece

Tension cone
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CONNEX pluggable cable connector - the right connector for every cable

PFISTERER accessories are configured cable-specifically. The blue QR code at the bottom right
takes you to all relevant parameters for the CONNEX cable connector.

The most important parameters for the CONNEX cable connector you can already see here:

= Voltage level [kV]:
Defines the size of the cable connector
= Application: Indoor [
Outdoor L0 Low temperature J Offshore [
Defines the complementary tools
® | ink box connection: Yes[] No [l
If yes, diameter of the bonding cable (mm):

= Diameter over conductor in mm:
Defines the contact system of the cable connector

Insulation Cable screen Istarmoring

Diameter over insulation in mm:
Defines the complementary tools
Type of cable screen

Cross-section of the cable screen:
Defines the insulating part of the cable connector

Type of armoring

(wire or tape armoring):
Defines the complementary tools

2nd armoring Outer sheath

Conductor Semi-
conducting
layer

Rotatable bell flange

The rotatable bell flange enables pre-assembly, for
example, since the cable does not have to be rotated
during installation.

for the CONNEX cable connector on the
CONNEX website under Downloads. E

Cable screen treatment individually adapted to
the cable design

With pre-assembled SMART clamp,

certain common types of screen connection

can be implemented easily and reliably.

Connecting systems for transformers and GIS
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Components for transformers and GIS

CONNEX pluggable surge arrester

The arrester range is used to protect metal-enclosed switchgear (GIS) or
transformers equipped with CONNEX sockets. The surge arrester is installed
directly on the switchgear or transformer, and prevents unacceptably

high overvoltages from entering.

The insulation and stress grading of the CONNEX surge arrester are made of
solid silicone, and thus do not contain any environmentally relevant liquids or
insulating gases. Where there is no internal gas pressure, there are also no
pressure vessel regulations to comply with, and gas monitoring is not required.
In addition, the solid insulation enables a compact and therefore

space-saving design.

At a glance

®  Protection of GIS and transformers against unacceptably high overvoltages

= Corrosion-resistant, suitable for outdoor and offshore use

®  Hermetic encapsulation of the active components against environmental
influences such as moisture or surface contamination

= Active component with metal oxide resistors, designed without spark gap

= High thermal stability of resistors

= Voltages up to Uy, = 180 kV

®  Earthing systems: isolated/compensated or solidly grounded

= Routine tested before delivery

CONNEX pluggable surge arrester size 4

Max. Continuous oper- Article no.
rated voltage ating voltage Temporary surge Max. residual voltage U at

U, [kV] Uc [kV] Uroy (18] Uy (10°8) 1/<20 ys 8/20 ps 8/20 ps 8/20 s 30/60 ps 30/60 ps
[kv] [kv] 10 kA [kV] 5 KA [kV] T0KA[kVI  20kATkVl 125 A[kVI 500 A [kV]

42.5 34.0 45.5 43.8 124.0 106.0 113.3 129.0 85.0 89.0 827 541 425

45.0 36.0 48.2 46.4 132.0 112.0 119.9 136.0 88.0 94.0 827 541 450

52.5 42.0 56.2 54.1 154.0 131.0 139.9 159.0 103.0 109.0 827 541525

61.3 49.0 65.6 63.1 179.0 152.0 163.2 185.0 120.0 127.0 827 541 613

65.0 52.0 69.6 67.0 190.0 162.0 173.2 196.0 127.0 135.0 827 541 650

72.5 58.0 77.6 74.7 212.0 180.0 193.2 219.0 142.0 151.0 827 541 725

CONNEX pluggable surge arrester size 6
Max. Continuous oper- Article no.
rated voltage ating voltage Temporary surge Max. residual voltage U at
U [kV] Uc [kV] Urov[1s] Uroy (108 1/<20 ps 8/20 ps 8/20 us 8/20 ps 30/60 ps 30/60 ps
[kv] [kv] 20kATKVI  10kATkVI  20kA[kVI 40 KkA[kVI 1000 A [kV] 2000 A [kVI]

66 53 75 69 183 154 168 188 132 138 827 547 066

72 58 81 76 200 168 184 205 144 150 827 547 072

78 62 88 82 215 181 198 221 156 162 827 547 078

84 67 95 88 232 195 213 238 167 175 827 547 084

90 72 102 95 248 209 228 255 179 187 827 547 090

96 77 108 101 265 223 244 272 191 200 827 547 096

108 86 122 113 298 251 274 306 215 225 827 547 108

114 91 129 120 315 265 289 323 227 237 827 547 114

120 96 136 126 331 279 305 340 239 250 827 547 120

132 106 149 139 365 307 335 374 263 275 827 547 132

144 115 163 151 398 335 366 408 287 300 827 547 144

156 125 176 164 430 362 395 441 31 324 827 547 156

168 134 190 176 463 390 426 475 334 349 827 547 168

180 144 203 189 496 418 456 509 358 374 827 547 180

16 PFISTERER Connecting systems for transformers and GIS



CONNEX pluggable
surge arrester size 6

Technical description

CONNEX pluggable surge arrester size 4

= External length from socket approx. 1000 mm

= Diameter 250 mm

= Weight 40 kg

= Environment: Offshore, outdoor and indoor

= |nstallation altitude up to 2000 m above sea level
= Operating temperature from -25to +40 °C

CONNEX pluggable surge arrester size 6

= External length from socket approx. 1400 mm

= Diameter 400 mm

= Weight 88 kg

= Environment: Offshore, outdoor and indoor

= [nstallation altitude up to 2000 m above sea level
= Operating temperature from -25 to +40 °C

Return bonnet

Housing

Silicone body

Insulating part

Contact element

J9)sauue abins a1qebbnid XINNOD
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Components for transformers and GIS

CONNEX pluggable bushing

The dry insulated CONNEX bushing with advanced plug connector technology
has been part of the PFISTERER product range for more than 20 years, and
offers lifelong very high user-friendliness. It is versatile for connecting transfor-
mers to bare conductors as well as to CONNEX elbow joints for numerous
interim applications (see catalog part 3), while being swappable with CONNEX
cable connectors at any time. In every application, the bushing is efficient to
install as it plugs into CONNEX interface components integrated into transfor-
mers and CONNEX joints. This eliminates the need for time-consuming handling
of liquid or gaseous insulating materials - especially oil work such as filling,
drying and vacuuming.

Every installation and removal of the CONNEX bushing is performed without
intervening in the inner workings of the equipment or joint. As a result, transfor-
mers fitted with CONNEX connectors can remain safely sealed in many sensitive
situations: during factory testing and delivery, when connecting, and during
commissioning tests at the place of use.

e )~

L

At a glance
= For efficient flexible connection of bare HV conductors in many applications:

Permanent or temporary connections on transformers, can also be plugged

into CONNEX elbow joints for various interim applications (see catalog part 3)
= Dry, solid-insulated and with plug connector technology, therefore:
= |nstallation without handling liquid insulating materials, without intervention

in equipment
= Swappable with other CONNEX components, e.g. cable connector
= Can be plugged multiple times - simplified transportation and handling
= Water and dirt repellent silicone insulator sheds
= Maintenance-free, no leakage or environmental risks, explosion-proof
= With voltage tap for measuring the loss factor [tan 6) and capacitance
= Routine tested before delivery
CONNEX pluggable bushing
Size Standard Type Highest voltage Nominal current Length from  Arcing distance Creepage Weight Article no.

Up [kV] I, [A] flange [mm] [mm] distance [kgl
[mm]

4 IEC RIS 72.5 2000 960 600 2248 49 828 184 001
5-S IEC RIP 145 1250 1600 1300 4495 85 828 186 012
6 IEC RIP 145 1250 1665 1250 4495 108 828 187 020
6 IEC RIP 170 1250 1923 1500 5270 125 828 187 019
6-S IEC RIP 245 1250 2735 2300 7595 166 828 192 001
4 IEEE RIS 72.5 2000 960 600 2248 49 828 184 001
6 IEEE RIS 138 1250 1665 1250 4836 108 828 187 021
6 IEEE RIS 161 1250 1915 1500 5788 125 828 187 022
7 IEEE RIS 138 2600 1680 1260 4836 280 828193015
7 IEEE RIS 230 2000 2730 2310 9005 400 828193 012
7-5 IEEE RIS 345 2000 2980 2560 9998 414 828 193013

18 PFISTERER Connecting systems for transformers and GIS



Modern insulation types: Resin Impregnative Synthetics (RIS) and
Resin Impregnated Paper (RIP)

Resin impregnated synthetics is the latest technology in the high
voltage field. It is very similar to resin impregnated paper (RIP]
technology, but with one exception: instead of using conventional
paper as a spacer between the capacitive layers, plastic fabric is
wrapped around the core of the bushing. Both RIP and RIS
bushings use epoxy resin as the main insulating material.

The shielding is made of silicone rubber.

CONNEX size 7-S (RIP)
bushing system

Contact pin

RIP

Silicone shield

Measurement tap

Flange

uu—h
é'

Insulating part

Contact element
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Components for transformers and GIS

Gas-insulated bushings

Gas-insulated bushings from PFISTERER are economical and reliable techno-
logy for single-pole outdoor connections from gas-insulated switchgear (GIS) to
air-insulated switchgear and overhead lines.

Our comprehensive range of services enables product service tailored to needs:
consultation, development and simulation. Production and testing of each indi-
vidual bushing to applicable IEC standards as well as customer specifications.

PFISTERER offers customized solutions for all GIS applications. Depending on
the application and environmental conditions, silicone or ceramic bushings are
used. The compact design allows an economical use of insulating gas.

Silicone bushings
These are lighter than comparable ceramic bushings and also breakage resistant

under shock stresses.

The hydrophobicity of the silicone rubber material is one of its key properties:
[t causes moisture to bead and run off the surface, prevents the formation of a
water film, and reduces the buildup of dirt - both of which could otherwise lead
to creepage currents and in the worst case flashovers.

At a glance

= Lightweight solution

= Able to withstand high shock loads
m  Key property: hydrophobicity

= High degree of safety and security
= Routine tested before delivery

Gas-insulated bushings - silicone

Highest voltage Nominal Rated short-time Rated power frequency Lightning impulse Switching impulse withstand Arcing distance
Upn [kV] current |, withstand current withstand voltage, dry withstand voltage (BIL), dry voltage (SILJ, wet

[kv] (A] [kAl/ duration 3 s [kV] [kv] [kV] [mm]

72.5 2500 36 140 325 - 737

145 3150 63 275 650 - 1512

245 3150 80 460 1050 - 2312

300 3150 80 460 1050 850 2612

420 4000 100 650 1425 1050 3962

550 5000 63 860 1800 1175 5714

Gas-insulated bushings - ceramic

Highest voltage Nominal Rated short-time Rated power frequency with-  Lightning impulse withstand ~ Switching impulse withstand Arcing distance
Urn [kV] current |, withstand current stand voltage, dry voltage (BIL), dry voltage (SILJ, wet

(kv] (Al [kAl / duration 3's [kV] kvl (k] [mm]

72.5 3150 80 140 325 N/A 800

145 2500 80 275 650 N/A 1590

245 3150 50 460 1050 N/A 2300

300 3150 63 460 1050 850 2540

420 4000 63 650 1425 1050 4350

550 4000 63 710 1550 1175 4610

20 PFISTERER Connecting systems for transformers and GIS



Ceramic bushings

Ceramic has been established as an insulation material for over 100 years.
Ceramic bushings are still standard in many core markets, for example the
Middle East.

Due to their dimensional rigidity, they exhibit higher mechanical strength than
silicone bushings. Plus they are highly resistant to surface degradation in the
event of partial discharge. In contrast to silicone bushings, no conductive path
can form in the event of partial discharges or flashovers.

Among other things, this results in a very long service life for ceramic bushings.

At a glance
®  Established material
®  References invarious core markets
hf_ﬂ' ®  Higher mechanical strength than silicone bushings
= Extremely durable
®  Ceramic insulator is not hazardous waste on disposal
= Routine tested before delivery
Minimum nominal Design cantilever ~ Minimum gas Rated filling pres- Design pressure Gas volume Weight Temperature Article no.
creepage distance load pressure sure range
[mm] [N] [kPa abs.] [kPa abs.] [kPa abs.] [ [kgl [°C]
2420 1575 450 530 870 28 56 -40 - 40 71 740 YYYY XXXX
5560 3500 750 790 950 75.4 80 -50 - 40 71 740 YYYY XXXX
8630 2500 450 530 870 " 107 -40 - 40 71 740 YYYY XXXX
9780 2500 450 530 870 125 118 -40 - 40 71 740 YYYY XXXX
14954 2500 450 530 870 384 265 -40 - 40 71 740 YYYY XXXX
21850 2500 400 480 900 1100 602 -40 - 40 71 740 YYYY XXXX
Minimum nominal Design cantilever ~ Minimum gas  Rated filling pres- Design pressure Gas volume Weight Temperature Article no.
creepage distance load pressure sure range
[mm] [N] [kPa abs.] [kPa abs.] [kPa abs.] 1] [kg] [°C]
2900 3500 450 530 900 29 133 -40 - 40 71 629 YYYY XXXX
4496 2000 450 550 900 32 160 -40 - 40 71 629 YYYY XXXX
7812 2500 600 680 870 80 271 -30 - 40 71 629 YYYY XXXX
9990 2500 450 530 870 154 432 -40 - 40 71 629 YYYY XXXX
17593 2500 450 530 900 330 856 -40 - 40 71 629 YYYY XXXX
15546 2500 390 460 870 590 1057 -40 - 40 71 629 YYYY XXXX
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Complements for transformers and GIS

m CONNEX complementary tools

i
ns

Solid-insulated dummy plug

For sealing and voltage-proof closing of CONNEX sockets that are installed on
transformers and gas-insulated switchgear (GIS). Suitable for continuous
operation, voltage tests and offshore use.

Solid-insulated dummy plug

Size Highest voltage Article no.
Up, [kV]
4 72.5 827 700 004
5-S 145 827701 002
6 170 827706 013
6-S 245 827 706 014
7 300 827 706 005
7-S 362 827 706 006

Gas-insulated blind cover

For sealing and voltage-proof closing of CONNEX sockets that are preinstalled
in GIS with SF, filling of the socket. The blind cover can be used for voltage
tests, particularly for demanding GIS testing at manufacturers” works and in
test laboratories. Not suitable for continuous operation or offshore use.

Gas-insulated blind cover

Size Highest voltage Article no.

Upm [kV] with manometer  without manometer
4 72.5 827 714 011 827 714012
5-S 145 827 711 011 827 711012
6/6-S 245 827 716 001 827716 012
7/7-S 362 827 717 001 -
8 420 827 718 011 -
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Current testing plug
This plug can be used to carry out current tests on CONNEX sockets
L i in transformers and GIS.

Current testing plug

r |ansa st

Size Nominal current Max. testing voltage Uy, Article no.
I [A] (k]
4 1600 5 827 093 004
5-S 1600 5 827 093 005
6/6-S 1600 10 827093 006
7 4000 10 827 093 007
8/9 4000 10 827093 008
U Earthing and short-circuiting device

oo Ml _a This device is used to earth and short-circuit GIS and transformers fitted with

CONNEX sockets.

Earthing and short-circuiting device

Size Article no.
~ 4 827 086 004
5-S 827 086 005
6/6-S 827 086 006
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Complements for transformers and GIS

CONNEX complementary tools

Cable support system

The cable support system is used for the permanent centric fixing of cables
that are connected with CONNEX cable connectors to equipment-side
integrated CONNEX sockets.

At a glance

®  For permanent centric cable connection

®  Pre-assembled

®  Can be retrofitted to an already plugged in cable connector
= Suitable for offshore use

Cable support system [Hi

Size Length Cable diameter Article no.
L [mm] range @ [mm]

6/6-S 826 50 - 200 827810 110

6/6-S 1450 50 - 200 827810 100

7175 1450 50 - 200 827810 101

Cable clamp set H

Cable diameter range Article no.
@ [mm]

50 - 75 562 438 001
75 - 100 562 438 003
100 - 130 562 438 002
130 - 160 562 438 004
160 - 200 562 438 005

Cable clamp set matched to cable diameter.
To be ordered separately.

Assembly, earthing and protective cap

The assembly cap allows the CONNEX cable connector to be pretensioned and
heat-shrunk. It is then fully pre-assembled ready for final installation. This is
done by plugging it into a CONNEX socket on GIS or on a transformer. The
assembly cap also serves as an earthing cap and protective cap.

At a glance

®  Three functions in one tool: Installation, earthing and protection

= Pre-assembly can be carried out anytime, at any suitable location

= For protection against damage as well as ingress of liquids and solids
®  Suitable for offshore use

Assembly, earthing and protective cap

Size Article no.
4 827 174 104
6/6-S 827 174 106
7/7-S 827174 107
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Cover disk
Protects unused CONNEX sockets on transformers and GIS against damage
and ingress of liquids and solids, for example rainwater when used outdoors.

At a glance
®  For protection against damage as well as ingress of liquids and solids
®  Suitable for offshore use
® |ncluded in the scope of delivery for standard orders of
CONNEX sockets and CONNEX joints (catalog part 3)
= Not voltage-proof

Cover disk

Size Article no.
4 827 220 104
5-S 827 220 105
6/6-S 827220 106
7/7-S 827220 107
8/9 827220 108

Protective cap

Protects unplugged CONNEX cable connectors that are already fitted on the
connection cable or test cable, also pluggable CONNEX bushings and surge
arresters, for example from rain when used outdoors.

At a glance

= For protection against damage as well as ingress of liquids and solids

®  Use recommended during storage and transportation

® |ncluded with CONNEX cable connectors and CONNEX bushings
(with standard order]

= Not voltage-proof

Protective cap

Size Article no.
4 827708011
5-S 827708 012
6/6-S 827708013
7/7-S 827708 014
8/9 827708015
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Control current and voltage.

Speed up installation.

Pluggable connection components that are
dry-insulated with solids are increasingly being

used in new and existing equipment worldwide.
Thanks to many advantages over products filled gases
or liquids (for details see the following pages).

The CONNEX connecting and jointing system from
PFISTERER is a pioneer and driver of this progress.
With what was once the world’s first pluggable cable
connection based on the inner cone system. And is a
product family for medium to extra high voltage that
has been continuously developed ever since.

Connecting systems for transformers and GIS

The lifelong reliable functioning of CONNEX
components is based on fundamental electrical
engineering principles and quality criteria. Examples
of their implementation are described on the next six
pages along with parts of the most commonly used
CONNEX components:

The CONNEX cable connector and the CONNEX socket.
Together, they form a pluggable cable connection with
multiple advantages: it can be installed safely, faster,
without the time and effort of using gaseous or liquid
insulating media. Can be disconnected at any time and
connected repeatedly.

Innovative contact technology makes even
wire-strand insulated cables safely and quickly
pluggable. You can see exactly how on pages 32 and
33, illustrated with the CONNEX cable connector
equipped with FrontCon contacting technology by
PFISTERER.

PFISTERER 27



Technology insights
Reliable in operation:

Effective under current

Transfer high currents effectively. Safely insulate high voltages.

Control electric fields. The CONNEX cable connection system ensures these
essential functions using proven modern means in a highly compact design.
Exemplary design details are explained below. With internal views of

the cable connector in conjunction with the CONNEX socket.

And with a look at general requirements for plug connectors.

Sensitive factors for current flow

The current-carrying contact elements are key parts of the connection components.

It is decisive for their lifelong functionality that the contact resistance remains as low as possible at the contact points.
For this, the contact elements must provide a sufficiently effective contact area in relation to the current intensity.
Otherwise high contact resistances will occur, accompanied by an impermissibly high temperature rise, which, if it
occurs repeatedly, will accelerate natural contact aging, impede the current flow and, in the worst case, thermally
destroy components.

For contact resistance to remain uncritical, various physical factors must be taken into account
in the contact design. Important among other things:

Surface roughness. This becomes visible under the microscope:

Surfaces of contact elements are uneven, with peaks and valleys.
Consequence: Only a fraction of the overlapping area of contact pieces
touches a few potential contact points. This can make it difficult for current to
flow — with the risk of high contact resistances. As a countermeasure, force is
applied to the contact elements during contacting. This pushes the peaks on the material surfaces
into each other, and thus directly establishes the important galvanic contact.

|

Loss of force. Over time, the applied contact force decreases as a result of various physical influences.
However, for decades of trouble-free current transmission, a minimum contact force must be perma-
nently maintained. Elastic or spring elements can compensate for the declining contact force - with their
own elasticity.

Surface corrosion. Contact points come into contact with oxygen in the air — with a reaction potential.
An oxide layer can form. It has an insulating effect and increases the resistance. The use of precious
metals prevents oxidization on contact elements. Deposits on cable conductors can be overcome
mechanically when electrical contact is established.

o (R

In addition, the specific advantages of solid insulated pluggable components influence the contact
design. They are significantly more compact than oil-insulated connection components. Accordingly,
less space is available for the required contact area. What also distinguishes dry plug connectors:
They can be disconnected and repeatedly connected. This requires contact elements that interlock
powerfully, while at the same time being separable from one another.
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Technology insights

Contact quality versus resistance m

These and other requirements are reflected in the classic contact system of CONNEX cable connectors.

In the CONNEX cable connector, the tension cone [1] and contact ring [2] establish electrical contact with the cable
conductor. The contact ring [2] and its precisely fitting counterpart in the CONNEX socket - the contact socket [3] -
form the current bridge to the equipment.

The contact force is introduced into the contact system during installation by inserting the cable connector into the
socket. The overall design of the CONNEX cable connector keeps the force at a high level for life. The individual contact
elements are surface-finished with silver, preventing surface contamination. Together, they form permanently effective
contact surfaces with a defined size and long-term quality. Thanks to the use of different tried-and-tested contact types
at the appropriate point in the contact system. Two examples:

Contact with the cable conductor is established via line contacts. These are created when the cable connector is instal-
led on the cable by clamping the contact ring [2] on the tension cone [1]. This presses the inner thread of the tension
cone against the cable conductor. The thread faces penetrate any oxide layers and press against the conductor surface
with a controlled force, forming defined linear contact points.

Lamella contacts are characteristic of plug connectors and consist mainly of conductive contact lamellas:

robust strips made of a surface-treated alloy, specially shaped and arranged numerously in parallel on bands [4].

In the CONNEX cable connector, one or two of these bands are fitted, depending on the component size.

They are fixed around the contact ring in guides for current transfer between the cable connector and socket.

The contact lamellas flexibly move with the force-introducing plugging-in process. When the cable connector is inser-
ted into the tapered socket, the lamellas press against the contact sleeve in the socket. Thanks to their own spring
force, each lamella makes optimal contact with the contact socket — without mechanically penetrating into it.

As a result, their excellent conductive connection remains detachable at all times. As long as the connection remains
in place, the lamella contacts ensure low total resistance and therefore continuously good current flow.
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Technology insights
Reliable in operation:

Safe under voltage

Constant and flexible for safe insulation

The high voltages in the CONNEX cable connector are dry insulated with components made of
high-quality silicone - mainly the advanced LSR type (Liquid Silicone Rubber) or as a special
RTV variant (Room Temperature Vulcanizing).

The material and design work together for lifelong reliable insulation.

The insulating silicone body of the CONNEX cable connector is conically shaped [5] to match the inner cone of the
CONNEX socket. This allows the insulating body to fit in seamlessly when the cable connector is plugged into the socket,
and effectively converts the force applied into all-round contact pressure against adjacent components, with the socket
applying counterpressure. This results in gap-free insulating surfaces between the insulating part and socket

(outer insulating sealing surface) [6] as well as between the insulating part and cable (inner insulating sealing
surface) [7].

Their preservation over several decades of service life is ensured by differentiated material properties and
components: The silicone formulation is adapted for equally good insulating ability and elasticity of the insulating body.
A spring [8] at the base of the insulating part ensures its constant contact pressure - with room to move for thermal
breathing:

Due to varying current loads and ambient temperatures, the cable and connector are exposed to extreme temperature
fluctuations. When heated, the conductor expands, while the insulating body elongates. As they cool, the conductor
contracts and the insulating body shortens. Accordingly, the spring acts with precision: it yields or pushes forward. As a
result, the insulating part is able move in a controlled manner. Without risk of permanent deformation of the insulating
part due to lack of space. Without reducing its contact pressure, which would weaken the insulation.

l Insulating part

n Outer sealing surface Il

Inner sealing surface
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Technology insights

Geometric stress grading against critical field strengths ‘“E

Stress grading is another function located in the insulation areas of CONNEX cable connector and socket. It is
fundamental for the reliable operation of the cable connection: By reducing local excessive electrical field strength,
it prevents destructive electrical breakdowns.

Excessive field strengths occur where there are unevennesses, £
voids or transitions between conductive components and insulating - /
media. A typically susceptible area in cable accessories is the cable & o
end. Its insulation is exposed for attachment of the accessory,

and the covering outer semiconductor layer ends with sharp edges.
Without field control measures here, the field lines would run in
such a way that would result in an increased stress in this area.

In cable accessories for high voltages, the stress grading is
usually implemented geometrically with semiconducting control
components, known as deflectors. This is also the case with
CONNEX cable connectors.

Several design factors are decisive for the effectiveness of the
deflectors: Their precise placement in areas of potential excessive
field strength. Sufficient deflector volume to implement the optimal
deflector contour. The contour steers the field line trajectories in
such a way that the field strength remains uncritical.

Cable connector

ﬂ Spring
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Technology insights
Uniquely efficient with FrontCon:

Connecting complex cable

With CONNEX cable connectors, specialist fitters install any plastic insulated
cable faster and more safely. Even complexly structured cables with enameled
wires conductors - thanks to FrontCon technology.

FrontCon is an innovative contact technology from PFISTERER specifically for enamelled conductors. It can be
integrated into various PFISTERER accessories, including CONNEX cable connectors, instead of the classic

CONNEX contact system elements described on page 29.

FrontCon considerably simplifies cable connector installation. Extremely time-consuming work steps are completely
eliminated, as are the associated risks of installation errors. Instead of entire days, installation takes only about

two hours per cable connection - the same as for conventional cables with standard connectors.

80% faster installation with minimized risk of errors

Conventional connection of a single-wire insulated conductor requires a lot of patience
and very detailed work: after stripping the cable, you have to spread out the conductor,
remove the insulation from its wires individually, sand them bright and then restore
them to approximately their original shape and position.

Better with FrontCon. The contact system involves
comparatively simple installation steps:
= Saw off the cable end squarely
®  Remove outer cable insulation (stripping]
®  Clamp the FrontCon contact system centrically and
with stable pressure onto the expose single-wire bundle
= Pour FrontCon contact balls into the connector
= Tighten the pressure screw

Smart contacting - with balls and springs

The pressure screw presses the FrontCon contact balls against the single-wire
conductors, thus establishing electrical contact. Power flows via the front faces
of the conductor wires and the contact balls.

Together, the balls behave like a liquid:
They compensate for slight unevenness at the conductor ends, thus ensuring
consistently strong contact forces across the whole conductor cross-section.

A built-in spring mechanism plays a supporting role. It compensates for settling
losses caused by expansion and contraction of the cable due to operational and
environmental temperature fluctuations - with important long-term effects for lifelong
reliable operation: low contact resistances and stable contact forces over the entire service life.
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Technology insights

3.2
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You can find further information

on the FrontCon website.

Conclusion: With FrontCon, you reduce the time, effort, risks and costs of
installation and get higher operational reliability plus reliable longevity.

The correct installation of PFISTERER accessories for high and extra high voltage is taught professionally and
in a practice-oriented way in obligatory training courses. Find out more on page 42.
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Equipped for many cases and locations.
With quality in diversity from a single source.

Transformers and gas-insulated switchgear (GIS) for Different uses for PFISTERER accessories are
high voltage are individually designed capital goods. shown on the following three double pages. On
Equipped with PFISTERER solutions, they are not GIS and transformers as well as in permanent and
only consistently reliable, but also versatile, temporary cable sections. With products from all
safe and secure to use: three PFISTERER catalog parts for HV and EHV
accessories. Based on the CONNEX system, the most
On cables and overhead lines. Under normal and comprehensive pluggable product family on the market
difficult environmental conditions. In buildings or for voltage levels from 6 kV to 550 kV. Connectable to
outdoors. Stationary operation, moving between and combinable with numerous other advantageous
construction sites, on call as a reserve. Underground HV solutions from PFISTERER.
or at altitude. At sea, in the center of town. See for yourself.
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Application outlooks

CONNEX in the city:

Saves space. Cuts costs. Protects assets.

Limited space and increased safety requirements - the operation of high
voltage equipment in urban areas presents a particularly tough challenge.
With the CONNEX system, you have a powerful means of implementing the
technically and economically optimal installation of GIS and transformers
in these scenarios. Thanks to numerous pluggable CONNEX components
for different connection and protection concepts.

Lean construction and operation

CONNEX supports compact device designs, starting
with the inner workings: The CONNEX socket as a
device-side component interface takes up less
installation space than solutions insulated with oil or
gas. As a result, cable connection boxes for GIS and
transformers can be made smaller. Transformers
can be even more compact: CONNEX sockets can be
integrated directly into the casing, so bulky junction

boxes for the phase connections can be dispensed with.

If traditional air-insulated terminations are replaced
with dry, fully insulated CONNEX cable connection sys-
tems consisting of socket and cable connector, neither
minimum distances between phase connections and
phase-to-earth nor complex busbar structures are
required, In addition, CONNEX cable connectors can
be mounted in all installation positions, which
facilitates precise equipment integration in

confined operating spaces.

36 PFISTERER
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Safe and secure for life and property

Added safety for indoor power equipment operation can
result from the end-to-end use of CONNEX cable
connection systems. This is because cable connections
on the medium and high voltage side can be made
touch-safe, and therefore fully and safely accessible for
maintenance personnel without barriers. Full insulation
of the CONNEX cable connections prevents a small
animal from bridging two phases. GIS terminal boxes no
longer have to be sealed off. Cumbersome fencing, as is
usual around air-insulated transformer terminations,

is not needed.




Optimum protection against overvoltages

The CONNEX surge arrester provides ideal surge
protection in compact form. Dry insulated, it is slimmer
than conventional gas-insulated models for GIS.
CONNEX arresters save even more space when used on
transformers (picture on the right): They completely
replace space-consuming air-insulated solutions for
surge protection (picture on the left). CONNEX arresters
offer optimum protection for both GIS and transformers:
Since they are placed directly on the equipment, in its
junction box or in its housing, they provide the best
possible protection. This is because the traveling wave
character of transient overvoltages generally limits the
protection radius of arresters.

Connecting systems for transformers and GIS

Application outlooks
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Economical, with foresight

The range of CONNEX components enables the imple-
mentation of different connection and safety concepts
for space-saving equipment and substations. With
far-reaching effects: Instead of high costs for large
properties in city center locations, other investments
are possible: prestigious architecture, civil engineering
works, new technologies. CONNEX components are
already in use on switchgear with eco-efficient
insulating gas.

CONNEX supports value preservation in every type
and design of power equipment: Once equipped with
CONNEX sockets as component interfaces, transfor-
mers and GIS are ready for use in any possible
scenario in the near or distant future.

Example: If it is foreseeable that equipment will be
moved from an outdoor application to an indoor
application, it can at first be connected to an overhead
line using a pluggable CONNEX bushing, and then later
changed to CONNEX cable connectors - all without
complex and risky interventions in the equipment.

The next two pages show further possibilities for
making equipment utilization more flexible with
CONNEX components.

———————
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Application outlooks

Equip devices variably.
= For efficiency in operation and testing.

‘M‘E With CONNEX, you can test transformers and gas-insulated switchgear in many
ways and connect them to the grid. Resulting in lifelong efficient use in various
scenarios. With minimized expenses and reduced risks in every case. Thanks

to the pluggability and diversity of CONNEX components, combinable with other
proven PFISTERER high voltage accessories.

Versatile interface for many components

The mother of all possible applications for the CONNEX

system is the socket, installed in transformers or gas-insulated
switchgear (GIS] as a fixed interface for all CONNEX component
types. Each is pluggable, and therefore can be mounted safely
and quickly on the CONNEX socket, and is likewise inter-
changeable - without oil or gas work, without interventions in

the equipment or components (for details see pages 8 and 9).
With many positive effects:

A

Closed for protection. Open for options.

GIS and transformers can remain closed in many situations usually associated
with component assembly or dismantling: During factory testing and delivery,
during transportation, during connection installation and commissioning tests
at the site. Likewise during any component replacement in the course of

the operating life. Two examples: When bushings are due for replacement
after 20 or more years, the old bushings are unplugged and the new ones
plugged in - into the existing sockets as they are. The same applies to

grid remodelings: if the equipment is no longer to be connected to

the overhead line, but via cables, CONNEX bushings can be replaced
with CONNEX cable connectors.
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Variable use of star points

Additional flexibility for protective measures on the
transformer is gained by equipping its star point / neutral
point with the CONNEX socket: For grounding precau-
tions, a CONNEX cable connector can be plugged in. Star
point can be isolated with a CONNEX surge arrester or a
CONNEX dummy plug. To connect the transformer star
point to a Petersen coil for line to ground fault current
limitation in compensated grid topology, either a
CONNEX pluggable bushing or a CONNEX cable
connector can be used.
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Application outlooks

Flexible from equipment to cable route

Pluggable interfaces are also an integral part of all
CONNEX joints [catalog part 3).

The ability to combine CONNEX solutions with other
PFISTERER accessories results in a wide range of
options for connecting equipment directly or indirectly
to test transformers or to the grid.

This double page shows a selection with illustrated
PFISTERER products from all three catalog parts for
high voltage accessories.

With gas or solid insulated CONNEX joints [A, D, EI,
cable connections can be arranged straight or at right-
angles, also easily and safely using plug-in technology.
The joints with gas-insulated joint body [A, D] enable
the simulation of switchgear applications for testing
purposes.

Connection to a test transformer is possible, for example,
using CONNEX bushings [B] or flexible PFISTERER
terminations with or without support [C, F1. CONNEX
dummy plugs provide a voltage-proof seal for unused
sockets [G] - until the next use of the interface for the
CONNEX component that is then required.
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Application outlooks
Designing modular equipment.

= For flexibility and mobility in use.

M Safe and secure, lean and flexible - everything that supports the lifelong
efficient use of gas-insulated switchgear and transformers in the application
examples so far, together meets the requirements for making high voltage
equipment mobile economically for various practice-relevant scenarios.

Here too, the starting point is the CONNEX system with For the simplest possible relocation of a unit
device-side interfaces for various pluggable CONNEX due to foreseeable changes in the grid topology. Becau-
components for connections, links and protective se it has to move regularly for bridging during const-
measures. Their modular interaction makes it ruction work at changing locations. Or as a

possible to flexibilize equipment safely and efficiently versatile reserve in case of emergency - in a large
for changing locations and connection types area with different voltage levels and connection
occasionally or regularly, for example: configurations.
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Application outlooks
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Various sophisticated device and interface concepts was completely rethought. The result: A modular

have already been successfully realized with CONNEX. transformer bank consisting of three single-phase

For example, for new types of emergency transformers, transformers, connected to each other and to the power
extremely compact and lightweight for the fastest grid via HV and MV cable solutions with CONNEX plug-in
possible transportation over long distances, flexibly technology. You can see what other highly flexible
deployable in different voltage levels. Here the classic solutions can look like in catalog part 3 with more
design of AC transformers as one unit with three phases PFISTERER accessories.

k

v v

A CONNEX pluggable bushing E CONNEX pluggable joint

B Mobile HV GIS F CONNEX multi socket

C Distribution transformer G EST-SUB cable termination
D CONNEX pluggable cable connector H Field installation cable
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Services

m Installation know-how
= for safe initial operation

High voltage places the highest demands on the safety and reliability of systems
as well as connecting components and complementary tools. Their quality is

not the only deciding factor. Professional installation is equally important -
based on practical experience. HV components from PFISTERER are therefore
installed exclusively by specialist personnel who have received product-specific
training and certification. For the sake of lifelong operational reliability.

And also important to maintain the warranty.

To this end, PFISTERER provides comprehensive know-how transfer in
practice and theory:

Installation service
PFISTERER supports you worldwide at regional level All training courses include detailed product training as
with installation services. Provided by our own installa- well as requirements, preparations and carrying out the

tion teams or partner firms certified according to strict
PFISTERER criteria. With experience of working in a
variety of conditions. In a cable trench. In a dry dock.
On offshore platforms. With expert knowledge and a

precise feel for a wide variety of cable technologies and
grounding concepts, all the way to connecting fine fiber

optic cables to monitoring boxes. In every situation,
competent and efficient in tried-and-tested work steps
for safe and professional installation.

Installation training
For the qualification of your fitters, PFISTERER
arranges the obligatory high voltage installation

trainings in the company’s own training centers
worldwide or also individually on your premises.
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installation with practical exercises and tasks. The
training content can be adapted to specific training
needs, for example the process of plugging in a
CONNEX bushing, cable connector installation in
confined spaces with the aid of an assembly cap,
or the installation of mobile interim solutions.

Upon successful completion of the course, each
participant receives a time-limited certificate.
This authorizes them to work independently with
the product system they were trained in.

The standard training courses,

which can be extended, include:

= Safety briefing

= General production and application knowledge

= Overview of installation procedure and
installation instructions

= Design and components of the accessory

®  (Cable preparation

= Assembling the accessory on the cable

= |nstalling the accessory on the equipment orin the
cable route, if necessary with grounding system

Installation instructions

The safe and proper installation of PFISTERER acces-
sories is described in detail with text and illustrations in
product-specific installation instructions. They are
enclosed with each delivery as part of the product. Each
set of instructions must be read in full before starting
work, followed step by step, and kept accessible at all
times in the immediate vicinity of the product, for
example in the control center or switch room.



Services
Engineering expertise E
for individual solutions H

Variably connectable transformers, portable switchgear, mobile substations. m
Special system applications such as these and others require customized

interface solutions. PFISTERER does the work for you - happy to be your

highly capable project partner with:

®  Expertise in the development, design and realization of individual connecting and jointing systems
including installation tools and transportation solutions

= Routine in interfacing activities between equipment designers, manufacturers and operators

= Worldwide project experience with special equipment applications, for example highly compact emergency
transformers, through to complete mobile substations for large-scale grid remodelings

This QR code will take you to exemplary projects
with customized PFISTERER solutions.

Would you like support with your project?
Email us at infofdpfisterer.com.
We are looking forward to your project!
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050057, Republic of Kazakhstan,
Almaty, Timiryazev Str., Asia-Most 42 k15/108, office 206

Mob.: +7 705 870 1382
E-mail: project@tascom.kz

http://www.tascom.kz

In 1921, Karl Pfisterer founded his factory in Stuttgart for special electrical products
with the aim of improving the world of power transmission. The PFISTERER Group
has pursued this goal of quality and technological leadership for more than

100 years. Today, PFISTERER is one of the world’s leading specialists and system
suppliers for energy infrastructure — with a complete range of cable accessories,
overhead line technology and components along the entire transmission chain from
power generation to consumption. With state-of-the-art manufacturing processes
and 1,200 employees at 18 international locations, PFISTERER not only connects the
power grids of today and tomorrow, but also makes an important contribution to a
sustainable and secure energy supply.

www.pfisterer.com the power connection
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WELCOME!

For your sustainably successful work on high and
extra high voltage grids, this second part of the
accessories catalog offers further key components
from PFISTERER for the many sensitive grid interfaces
with XLPE and EPR cables:

= Terminations for the transition from cables to bare
conductors or equipment outdoors and indoors

= Connection joints in many variants for all high and
extra high voltage cables (HV/EHV) and diverse
locations, with consistently advantageous
slip-on technology

= Link boxes for all common earthing and cross-
bonding methods as well as additonal tools

The extensive range in this catalog exemplifies
PFISTERER quality in a variety of products tailored
to needs for optimized use:

At numerous points in the grid, from overhead power
line towers, in cable runs, on gas-insulated switchgear
(GIS) and transformers.

Under demanding environmental conditions at altitude,

underground, in extreme and fluctuating temperatures.

For diverse markets and philosophies, compliant with
international and world regional standards, exemplary
state-of-the-art technology in proven traditional and
modern designs.

Find out more about the quality and origin of
PFISTERER accessories in section 1. This is followed
immediately by detailed product information with
data and pictures.

The PFISTERER product portfolio is the result and
subject of continuous development in line with
customer requirements, practical values and
research findings. At ever higher voltages.

With benchmark technologies.

Milestones in technical development and possibilities
for using the components in your projects
are also presented in this catalog:

= |nsights into PFISTERER technologies.
They set standards in connecting different and
complex cables by minimizing effort and risks in favor
of efficient operational reliability and service life.

= Application outlooks with PFISTERER solutions
from all three HV accessories catalogs in use.
Individually or combined, they serve standard and
special applications, enable value preservation
and change.
For pragmatic progress in power grids, PFISTERER
is continuously developing dry-insulated and
pluggable solutions for worldwide needs and
new possibilities.

Would you like more information?

Send your request by email or give us a call:
Contact details are on the last outer page.
PFISTERER specialists for interface solutions
will be happy to answer your questions.

On the following pages you will see: At PFISTERER,
choice is not a chore, but an opportunity to realize
the optimum for your requirements. Technically,
economically, ecologically. With safety and sense.

More advanced PFISTERER interface solutions for your high and extra high voltage applications appear in:

Catalog part 1 focusing on pluggable CONNEX
components for transformers and GIS.

They enable flexibly interchangeable connection types
in all practically relevant configurations - without
intervention inside the equipment, thanks to the highly
versatile connecting system.

Catalog part 3 with more CONNEX components using
advantageous plug-in technology such as joints,
extra tools and pre-assembled cable solutions,
combinable and configurable on a custom basis for
special permanent and temporary applications as a
bypass, offshore, for revisions, remodelings, etc.

Cable accessories for power grids PFISTERER 3
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DocC EST-SUB SA CONNEX pluggable cable ESG
termination termination connection system GIS termination
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MSA slip-on joint
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Link box for direct earthing Link box for earthing,
with surge arresters

Page 34 - 39

SICON screw connector with patented FrontCon connector for copper
stepless shear bolt enameled wires conductors

This product catalog contains a representative selection of the most prevalent products from the PFISTERER range.
Additional versions and custom applications can be available on request. Products described as optional extras
are not included in the standard scope of supply and have to be ordered separately if required.
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Solutions for high and extra high voltage grids.
Tested quality from PFISTERER.

On the following pages you will find detailed product
information on the wide range of terminations,
connection joints and link boxes by PFISTERER for
72.5 kV to currently 550 kV in the form of:

= Product group features

= Component specifications

= Variant codes with technical details

PFISTERER solutions represent technical progress
based on proven technologies and tested designs.
Designed with know-how gained from 100 years of
experience in the transmission of high currents and
insulation of high voltages.

Developed, manufactured and assembled to the
highest quality standards using state-of-the-art
processes at PFISTERER sites in Europe, certified

to ISO standards for quality and environmental
management as well as occupational health and safety,
and also qualified under various well-known industry
standards and special requirements of many customers
from around the world.

Solutions from PFISTERER for high and extra high
voltage are type-tested and individually tested based
on various requirements of international standards
(IEC, IEEE, etc.). Testing is carried out at PFISTERER
high voltage lab and in end-of-line test fields, or at
recognized external test institutes.

PFISTERER accessories also successfully complete
system tests with various HV and EHV cables
according to demanding customer specifications

that exceed standard requirements. In addition, they
prove their performance capability in prequalification
tests lasting several months, which simulate decades
of operation under real operating conditions. These
additional tests are performed in cooperation with users
and cable manufacturers, either internally or externally,
in the laboratory or in the field, depending on testing
requirements.




Terminations - At the start of all possibilities

The PFISTERER portfolio of terminations supports
the reliable implementation of

= Transition points from bare conductors to
XLPE and EPR cables and

®m  Cable connections on transformers and
gas-insulated switchgear

®  |ndoors and outdoors

With a wide range for common applications:

= All high and extra high voltage cables (HV/EHV] for
= \Voltages from 72.5 to currently 550 kV Uy,

= Diverse cable types and all conductor designs with
copper or aluminum conductors

®  Various conductor and insulation diameters
as well as cable cross-sections

®  Forearthing cable cross-sections up to
approx. 630 mm?

= With link boxes for widely used earthing and
cross-bonding methods (more in section 3] plus
other component-specific extra tools

In proven designs from traditional to advanced for
existing and new power grids, for classic and
innovative concepts.

To meet increasing demands for safety, efficiency and
flexibility, the following two continuously expanding
product lines are recommended:

Dry, solid-insulated outdoor cable terminations (right,
section 1.1) offer many valuable benefits: No laborious
handling of liquid or gaseous insulating media, and no
environmental risks during operation. Simpler instal-
lation with slip-on technology - a modern standard
that PFISTERER has developed with variant-specific
advantages: ESF can be used flexibly in testing and
temporary site cables.

EST can be fitted without scaffolding in shorter working
times and downtimes, and also be positioned with surge
arresters in a compact design.

Self-supporting DOC can be installed very quickly in in-
ternationally widespread outdoor applications thanks to
the pre-assembled central unit. The many advantages
of plug-in installation technology make CONNEX
outdoor cable terminations extremely fast and versa-
tile lifelong as interfaces between cables with matching
CONNEX connectors and bare conductors.

Solid-insulated, pluggable CONNEX cable connectors
also offer excellence in operational efficiency and
value preservation when used on transformers and
GIS: Thanks to a fixed, highly versatile interface, they
can be installed without interventions in the equipment
and swapped with other pluggable CONNEX components
at any time. See catalog part 1 for an extensive
description of how; basic details at the bottom of the
next page and in section 1.3.

Whatever your choice: With every termination, you

receive a well engineered product for trouble-free,
maintenance-free use from the time of professional
i llation as trained by PFISTERER [§ee section 6&.: A ———




Your choice of PFISTERER terminations at a glance: Product groups with
technology features, application areas, product variants

Terminations for the transition from cable (XLPE and EPR) to bare conductor

Dry-insulated outdoor cable terminations Oil-insulated outdoor cable terminations

Slip-on or plug-in installation (see section 1.1) (see section 1.2)

= |nsulating elements and stress cone made of silicone = |nsulator sheds optionally made of

= |nstallation-friendly, without laborious handling of = Silicone for termination type ESS
liquid or gaseous insulating materials = Porcelain for termination type ESP

= No risk of leakage or explosion in the event of ®  Stress cone made of silicone surrounded by
a short-circuit = Qil-based insulating medium

®  Slip-on technology up to currently 170 kV U, = Upto 550 kV U, in application-specific
= Fortesting and temporary site cables: Flexible ESF designs for:
= For overhead line towers: Supported EST with = Applications in the substation

special base plate and clamp = Use on overhead line towers

= For substations: Supported EST-SUB, optionally
with integrated surge arrester (SA)

= For classic applications quickly installed:
Self-supporting DOC

®  Plug-in technology up to currently 145 kV U,

= Quickly and permanently usable as a flexible
interface in the substation: self-supporting
CONNEX outdoor cable termination

Connections for the transition from cable (XLPE and EPR) to transformer/GIS

Pluggable dry CONNEX connections Oil-insulated cable terminations

(see section 1.3) (see section 1.4)

®  Two-part system: Cable connector and device-side- ® ]-piece termination for installation of high voltage
installed socket cables inside GIS or transformers

= |nstallation by plugging cable connector into ®  Stress cone made of silicone
socket without interventions in the equipment and ® |nsulating element made of cast resin
without laborious handling of liquid or gaseous = Upto 300 kV U, in two application-specific types:
insulating materials = ESU for oil-insulated transformers

m  Stress cone and insulating elements made of = ESG for gas-insulated switchgear

solid materials

= No risk of leakage or explosion in the event of
a short-circuit

= Up to currently 550 kV U,

®  Socket proven in conventional and also modern
insulating materials, for example ester,
environmentally friendly gases

®  Cable connector interchangeable with CONNEX plug-
in bushing or other pluggable CONNEX components

PFISTERER



Dry-insulated outdoor cable terminations

ESF termination

The dry-insulated and flexibly designed ESF is versatile:
It can be integrated into existing and new support structures.

For fast and multiple use without support elements, the ESF can be prefitted

without a base plate on testing and temporary site cables.

At a glance

Flexible, installation friendly and maintenance-free design

Versatile use in substations and as a multiple solution:

Can be pre-assembled on testing and temporary site cables

Enables efficient retrofit, especially for changeover to dry, solid-insulated
termination technology

Oil and gas free, fully dry-insulated with solid materials, therefore:

No handling of liquid or gaseous insulating materials during installation
No leakage or environmental risks, explosion-proof

Water and dirt repellent insulator sheds

Routine tested before delivery
Optional extras: Splice box, partial discharge sensor

Contact technology

Standard design: Head fitting with SICON shear-off bolt technology
On request: Head fitting with compression technology

Specially for copper enameled wires conductors:

Head fitting with FrontCon technology

ESF termination

A A

! [+ i

Highest Nominal BIL* Conductor @ over prepared Min. creepage Pollution Designation

voltage voltage cross-section insulation distance class

U, [kV] U, [kV] [kV] range [mm2] [mm] [mm] IEC 60815-3
52 45 - 47 250 95 - 1200 32.5-64.4 1500 ln/d ESF52-C15L
52 45 - 47 250 95 - 1200 32.5-64.4 1813 V/e ESF52-C19L
72.5 60 - 69 325 95 - 1200 32.5-64.4 1813 l/d ESF72-C19L
72.5 60 - 69 325 95 - 2500 32.5-114.5 2248 IV/e ESF72-C23L
123 110 - 115 550 150 - 2500 46 -114.5 3075 ln/d ESF123-C31L
123 110- 115 550 150 - 2500 46 - 114.5 3814 V/e ESF123-C39L
145 132-138 650 185 - 2500 46 - 114.5 3625 l/d ESF145-C37L
145 132 - 138 650 185 - 2500 46 - 114.5 4495 V/e ESF145-C45L
170 150 - 161 750 240 - 2500 51.5-1145 4250 l/d ESF170-C43L
170 150 - 161 750 240 - 2500 51.5-1145 5270 V/e ESF170-C53L

*

10

Lightning impulse (withstand voltage)
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Dry-insulated outdoor cable terminations

EST termination m

The solid-insulated EST is efficient in use on overhead line towers:

The supported termination can be prefitted on the high voltage cable on the
ground, and then lifted onto the tower together with the cable. Without the need
for installation scaffolding, the overhead line’s outage time is greatly reduced.

At a glance
®  For maintenance-free use on overhead line towers
= Simple cable termination installation on the ground, no scaffolding required
= Can be mounted at different angles
= For efficient retrofit, especially for changeover to dry-insulated
termination technology

= Qiland gas free, fully dry-insulated with solid materials, therefore:

= No handling of liquid or gaseous insulating materials during installation
= No leakage or environmental risks, explosion-proof

= Water and dirt repellent insulator sheds

= Routine tested before delivery
= Optional extras: Splice box, partial discharge sensor

Contact technology
= Standard design: Head fitting with SICON shear-off bolt technology
= Onrequest: Head fitting with compression technology
= Specially for copper enameled wires conductors:
Head fitting with FrontCon technology

EST termination

Highest Nominal BIL* Conductor @ over prepared Min. creepage Pollution Designation

voltage voltage cross-section insulation distance class

U, [kV] U, [kV] [kV] range [mm2] [mm] [mm] IEC 60815-3
123 110- 115 550 150 - 2500 69.5-114.5 3075 ln/d EST123-C31L
123 110- 115 550 150 - 2500 69.5- 1145 3814 V/e EST123-C39L
145 132-138 650 185 - 2500 69.5- 1145 3625 l/d EST145-C37L
145 132-138 650 185 - 2500 46.0 - 114.5 4495 V/e EST145-C45L
170 150 - 161 750 240 - 2500 51.5-1145 4250 l/d EST170-C43L
170 150 - 161 750 240 - 2500 51.5-1145 5270 IV/e EST170-C53L

* Lightning impulse (withstand voltage)

Cable accessories for power grids PFISTERER "



Dry-insulated outdoor cable terminations

EST-SUB termination

The dry-insulated EST-SUB is used in substations and on portal structures.

The termination can be fitted to the cable separately on the ground, and then lifted
up to the support structure and integrated into it.

The support elements are attached independently of the cable connection.

At a glance

®  For maintenance-free use in substations

®  Simple cable termination installation on the ground

= Many different installation positions possible

= For efficient retrofit, especially for changeover to solid-insulated technology
= Oiland gas free, fully dry-insulated with solid materials, therefore:

= No handling of liquid or gaseous insulating materials during installation
= No leakage or environmental risks, explosion-proof

= Water and dirt repellent insulator sheds

= Routine tested before delivery

u

Optional extras: Splice box, partial discharge sensor

Contact technology

Standard design: Head fitting with SICON shear-off bolt technology
On request: Head fitting with compression technology

Specially for copper enameled wires conductors:

Head fitting with FrontCon technology

EST-SUB termination

1

QU 4444

Highest Nominal BIL* Conductor @ over prepared Min. creepage Pollution Designation

voltage voltage cross-section insulation distance class

Up, [kV] Uy [kV] [kV] range [mm2] [mm] [mm] IEC 60815-3
72.5 60 - 69 325 95 - 1200 32.5-64.4 1813 l/d EST72-C19-SUB
72.5 60 - 69 325 95 - 2500 325-1145 2248 IV/e EST72-C23-SUB
123 110 - 115 550 150 - 2500 46 -114.5 3075 l/d EST123-C31-SUB
123 110-115 550 150 - 2500 46 - 114.5 3814 IV/e EST123-C39-SUB
145 132-138 650 185 - 2500 46 - 114.5 3625 I/d EST145-C37-SUB
145 132-138 650 185 - 2500 46 - 114.5 4495 IV/e EST145-C45-SUB
170 150 - 161 750 240 - 2500 51.5- 1145 4250 I/d EST170-C43-SUB
170 150 - 161 750 240 - 2500 51.5-1145 5270 IV/e EST170-C53-SUB

*

12

Lightning impulse (withstand voltage)
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Dry-insulated outdoor cable terminations

EST-SUB SA termination

The EST-SUB SA for solidly grounded and compensated systems is also solid-
insulated. Its integrated surge arrester cost-effectively fulfills two tasks:
= ) It serves as a bearing element for the termination and protects both cable and
S i fitting in the event of a temporary overvoltage. Additional support elements for
the termination and arrester are therefore not needed. Cable connection and

- E

= surge arrester can be fitted independently of each other.
-

E 3

=

E 3 : At a glance

-

E_ 3

—

= Termination combined with surge arrester

= Cost-effective and maintenance-free in use in substations

= Without additional support elements for termination and arrester

® Simple cable termination installation on the ground

= For efficient retrofit, especially for changeover to dry-insulated technology

= Qiland gas free, fully dry-insulated with solid materials, therefore:

= No handling of liquid or gaseous insulating materials during installation
= No leakage or environmental risks, explosion-proof

= Water and dirt repellent insulator sheds

= Routine tested before delivery
= Optional extras: Splice box, partial discharge sensor

Contact technology
= Standard design: Head fitting with SICON shear-off bolt technology
®  Onrequest: Head fitting with compression technology
= Specially for copper enameled wires conductors:
Head fitting with FrontCon technology

EST-SUB SA termination

Highest Nominal BIL* Conductor @ over prepared Min. creepage Pollution Designation

voltage voltage cross-section insulation distance class

Up, [kV] U, [kV] [kV] range [mm? [mm] [mm] IEC 60815-3
72.5 60 - 69 325 95 -1200 32.5-64.4 1813 I/ d EST72-C19-SUB SA
72.5 60 - 69 325 95 - 2500 32.5-1145 2248 IV/e EST72-C23-SUB SA
123 110- 115 550 150 - 2500 46-114.5 3075 l/d EST123-C31-SUB SA
123 110 - 115 550 150 - 2500 46 -1145 3814 IV/e EST123-C39-SUB SA
145 132 -138 650 185 - 2500 46 - 1145 3625 I/ d EST145-C37-SUB SA
145 132-138 650 185 - 2500 46-114.5 4495 IV/e EST145-C45-SUB SA
170 150 - 161 750 240 - 2500 51.5- 1145 4250 l/d EST170-C43-SUB SA

Integrated surge arrester

Rated Nominal Line Maximum thermal Designation

voltage discharge current discharge short-circuit

Up [kV] ** [KA] class current [kA]

54 - 114 EST72-C19-SUB SA

54 - 114 EST72-C23-SUB SA

96 - 114 EST123-C31-SUB SA

96 - 153 10 or 20 3ork Max. 63 EST123-C39-SUB SA

120 - 180 EST145-C37-SUB SA

| 1A0-TE0 | EST145-C45-SUB SA *  Lightning impulse (withstand voltage)

144 - 228 EST170-C43-SUB SA %

Each available in steps of 3 kV

Cable accessories for power grids PFISTERER 13



Dry-insulated outdoor cable terminations

DOC termination

Self-supporting and solid-insulated, the DOC outdoor cable termination is

d

esigned for all outdoor cable termination applications to meet modern

requirements for ease of installation and environmental friendliness. Thanks to
the pre-assembled central unit, comprising a hollow insulator, stress control

e
T

lement and base plate, installation and outage times are considerably shorter:
he DOC simply slips onto the cable at the installation site - without gluing work.

At a glance

Self-supporting and maintenance-free

For ease of installation and environmentally friendly use in substations
Extremely fast installation thanks to pre-assembled central unit
Various installation angles possible

Qil, gas and gel free, fully dry-insulated with solid materials, therefore:
No handling of liquid or gaseous insulating materials during installation
No leakage or environmental risks, explosion-proof

Water and dirt repellent insulator sheds

Routine tested before delivery
Optional extras: Splice box, partial discharge sensor, arcing horn, corona ring

Contact technology

Standard design: Head fitting with SICON shear-off bolt technology
On request: Head fitting with compression technology

Specially for copper enameled wires conductors:

Head fitting with FrontCon technology

DOC termination

Highest Nominal BIL* Conductor @ over prepared Min. creepage Pollution Designation

voltage voltage cross-section insulation distance class

U, [kV] U, [kV] [kV] range [mm?] [mm] [mm] IEC 60815-3
123 110 - 115 550 150 - 2000 51-91 3890 IV/e DOC123-C39
145 132 -138 650 150 - 2000 51-91 4570 V/e DOC145-C45
170 150 - 161 750 150 - 2500 51-101 5920 IV/e DOC170-C58

*

Lightning impulse (withstand voltage)

This QR code takes you This QR code takes you to further
to a product video. product information on the
PFISTERER website.
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Dry-insulated outdoor cable terminations

CONNEX outdoor cable termination K]

Self-supporting, solid-insulated, with plug-in technology for connecting all
cables equipped with suitable CONNEX cable connectors:

The CONNEX outdoor termination fulfills the highest requirements for
efficiency, environmental safety and flexibility from the moment it is installed in
the substation. For rapid replacement of existing terminations. Ideal for tests
with a mobile stand. Versatile use as a plug-in technology solution, allowing

a pre-prepared cable to be plugged in and unplugged at any time.

At a glance

m  Self-supporting, dry-insulated, with plug-in installation technology

Meets highest demands for efficiency, environmental safety and flexibility
Maintenance-free use in substations

For fastest replacement of existing terminations

Can be used as a lifelong flexible interface for connecting e.g. reserve cables,
test cables or temporary site cables with CONNEX cable connectors

= Qiland gas free, fully dry-insulated with solid materials, therefore:

= No handling of liquid or gaseous insulating materials during installation
= No leakage or environmental risks, explosion-proof

= Water and dirt repellent insulator sheds

[
[N

= Routine tested before delivery
= Optional extras: Termination stand (see catalog part 3)

CONNEX outdoor cable termination

Size Highest Nominal BIL* Min. creepage Arcing distance Designation Article no.
voltage voltage distance
Um [kV] U [kV] [kv] [mml] [mm]
6 145 132 -138 -550/ +650 5520 1700 POT145-C55 828 191002

* Lightning impulse (withstand voltage)
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Oil-insulated outdoor cable terminations

ESS termination

For voltages up to 550 kV, the self-supporting, oil-insulated ESS with modern
composite technology is available in various creepage distance lengths.

High mechanical strength is achieved by a GFRP tube, which is equipped with
silicone sheds and filled with an oil-based insulating medium.

The easy-to-install head fitting seals the ESS maintenance-free.

At a glance

= For high voltages up to 550 kV

= Available in various creepage distance lengths

= Maintenance-free composite insulator with water and dirt repellent silicone sheds
= High mechanical strength thanks to GFRP tube

®  Stress control element made of silicone

= Routine tested before delivery
= Optional extras: Splice box, partial discharge sensor, arcing horn, corona ring

Contact technology

1

A

]

= Standard design: Head fitting with SICON shear-off bolt technology ¢ b
= Onrequest: Head fitting with compression technology
= Specially for copper enameled wires conductors:
Head fitting with FrontCon technology
ESS termination
Highest Nominal BIL* Conductor @ over prepared Min. creepage Pollution Designation
voltage voltage cross-section insulation distance class
Up, [kV] U, [kV] [kV] range [mm?] [mm] [mm] IEC 60815-3
72.5 60 - 69 325 95 - 2000 38 -84 2340 /e ESS72-C23
123 110 - 115 550 120 - 1600 43-99 3890 V/e ESS123-C39
145 132 - 138 650 150 - 1200 43 -84 4570 V/e ESS145-C45
145 132 - 138 650 150 - 2500 43-118 5000 V/e ESS145-C50
145 132 - 138 650 150 - 2500 43-118 7250 V/e ESS145-C72
170 150 - 161 750 150 - 2000 43-99 5920 V/e ESS170-C58
170 150 - 161 750 150 - 2500 43-118 7250 V/e ESS170-C72
245 220 - 230 1050 240 - 2500 66-118 9650 V/e ESS245-C97
245 220 - 230 1050 240 - 2500 66-118 13520 V/e ESS245-C135
300 275 - 287 1050 240 - 2500 66-118 9650 I/d ESS300-C97
420 380 - 400 1425 630 - 2500 72 - 131 16600 IV/e ESS420-C166
420 380 - 400 1425 630 - 2500 72 - 131 18805 V/e ESS420-C188
550 500 1550 630 - 2500 83 - 145 18805 V/e ESS550-C188
550 500 1550 630 - 2500 83 - 145 22000 V/e ESS550-C220

* Lightning impulse (withstand voltage)
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ESP termination

Oil-insulated outdoor cable terminations

ESP termination m

The self-supporting, oil-insulated ESP termination with DIN or alternating
sheds made of porcelain is available for voltages up to 550 kV and with various
creepage distance lengths. Porcelain is still valued today, particularly in some
regions of the world, as a proven, robust material.

The silicone stress cone is identical to that of the ESS.

At a glance

®  For high voltages up to 550 kV

= Available in various creepage distance lengths

= Porcelain sheath optionally with DIN or alternating sheds
= High mechanical strength

®  Stress control element made of silicone

= Routine tested before delivery
= Optional extras: Splice box, partial discharge sensor, arcing horn, corona ring

Contact technology
= Standard design: Head fitting with SICON shear-off bolt technology
®  Onrequest: Head fitting with compression technology
= Specially for copper enameled wires conductors:
Head fitting with FrontCon technology

Highest Nominal BIL* Conductor @ over prepared Min. creepage Pollution Designation

voltage voltage cross-section insulation distance class

U, [kV] U, [kV] [kV] range [mm?] [mm] [mm] IEC 60815-3
72.5 60 - 69 325 95 - 2000 38-84 2248 IV/e ESP72-C23
72.5 60 - 69 325 95 - 2000 38-84 3852 V/e ESP72-C39
123 110- 115 550 120 - 1600 43 - 84 3852 IV/e ESP123-C39
123 110 - 115 550 120 - 1600 43 - 84 4496 IV/e ESP123-C45
145 132 - 138 650 150 - 1200 49 - 84 4496 IV/e ESP145-C45
145 132 - 138 650 150 - 2000 49 -110 4945 IV/e ESP145-C50
145 132-138 650 150 - 2000 49 -110 5800 IV/e ESP145-C58
145 132 - 138 650 150 - 2000 49 -110 7250 V/e ESP145-C73
145 132 - 138 650 1000 - 2500 99.1-118 7250 IV/e ESP145-C73
170 150 - 161 750 185 - 2000 54 - 99 5800 IV/e ESP170-C58
170 150 - 161 750 185 - 2000 54 -99 7250 IV/e ESP170-C73
170 150 - 161 750 1000 - 2500 99.1-118 7250 IV/e ESP170-C73
245 220 - 230 1050 400 - 2500 72-118 10230 IV/e ESP245-C103
300 275 - 287 1050 400 - 2500 72-118 10230 IV/e ESP300-C103
300 275 - 287 1050 1000 - 2500 99.1-118 10230 IV/e ESP300-C103
420 380 - 400 1425 630 - 2500 72 - 131 15515 IV/e ESP420-C156
550 500 1550 630 - 2500 83 - 145 19600 IV/e ESP550-C196

*

Lightning impulse (withstand voltage)
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CONNEX pluggable cable connection system

CONNEX pluggable cable connector

The CONNEX cable connector is variably configurable and so can be used for any
XLPE and EPR cable. Its advanced contact system technology offers mechanical
and electrical reliability as well as a high degree of flexibility: After it has been
prefitted to the cable, the connector simply plugs into the CONNEX socket — which
is permanently mounted on transformers and GIS - to complete the installation.
The cable connector is separable at any time and can be plugged into other
equipment or components with a suitable CONNEX interface, such as the CONNEX
outdoor cable termination (see section 1.1) or gas-insulated CONNEX joints (see
catalog part 3). The cable connection is offshore certified and suitable for low
temperature (optionall.

At a glance

®  Considerably reduced installation time thanks to plug-in technology

®  Horizontal, vertical and inclined arrangement possible, compact connector design
®  Connectoris separable and can be swapped at any time

= Touch-safe, floodable and maintenance free

= Oiland gas free as fully dry-insulated, no leakage or environmental risks

®  Routine tested before delivery

CONNEX pluggable cable connector

Size Highest voltage ~ Nominal voltage Conductor to Nominal current’ Conductor cross- Conductor Diameter over Article no.4
Up [kV] U, [kV] ground voltage Uy I [A] section?3 [mm2]  diameter® [mm]  insulation [mm] [variants)
[kv] RM RM
4 72.5 60 - 69 36 2,500 95 - 2000 9.3-55.9 33.0-785 849 999 999 XXXXX
5-S 145 132 - 138 76 2,500 95 - 2000 9.3-55.9 36.5-76.0 859 999 999 XXXXX
6 145 132-138 76 2,500 95 - 2500 9.3-650 36.0-113.5 866 999 999 XXXX
6 170 150 - 161 87 2,500 95 - 2500 9.3-650 36.0-113.5 866 999 999 XXXX
6-S 245 220 - 230 127 2,500 95 - 2500 9.3-65.0 36.0-113.5 866 999 999 XXXX
7 300 275 - 287 160 4,000 500 - 3000 24.8-72.5 75.0 - 131.0 877 999 999 XXXX
7-S 362 330 - 345 190 4,000 500 - 3000 24.8-72.5 75.0 - 131.0 877 999 999 XXXX
8 420 380 - 400 220 4,000 500 - 3000 248-72.5 65.0 - 144.0 889 999 999 XXXX
9 550 500 290 4,000 500 - 3000 24.8-72.5 65.0 - 144.0 899 999 999 XXXX

Example illustration: CONNEX size 6 cable connection system

: CONNEX socket L CONNEX pluggable cable connector .

_Contact system | Insulating section . Bell flange

Thrust piece
Tension cone

Contact ring
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CONNEX socket - transformer

CONNEX pluggable cable connection system

CONNEX socket

The CONNEX socket forms the device-side built-in interface between the

transformer and GIS, and other pluggable CONNEX components.

The socket can be installed in any position. The appropriate connection

geometry is guaranteed by compliance with all current standards.

Advantages result from the possibility to carry out the transformer and GIS
installation in the factory. This enables complete factory testing of the devices.
Only the plugging-in procedure is carried out during the connection installation

on site, which greatly reduces the installation time.

At a glance

= More compact design than possible according to standard

= No restrictions with regard to installation positions
= Connection geometries and installation lengths for transformers in accordance

with EN 50299-1 and EN 50299-2, for GIS in accordance with IEC 62271-209
= Routine tested before delivery

Size Highest voltage Nominal voltage ~ Conductor to BIL* Nominal Article no.
Un [kV] Up [kV] ground voltage Uy [kV] current Installation length® Q [mm] [variants)
(kV] In [A]
Compact design EN 50299-2 EN 50299-1
4 72.5 60 - 69 36 325 2500 - 310 583 828 041 999 XXXXX
5-S 145 132-138 76 650 2500 410 470 757 828 051 999 XXXXX
6 145 132-138 76 650 2500 410 470 757 828 061 999 XXXXX
6 170 150 - 161 87 750 2500 410 470 757 828 061 999 XXXXX
6-S 245 220 - 230 127 1050 2500 470 620 960 828 066 999 XXXXX
7 300 275 - 287 160 1050 4000 470 620 960 828 071 999 XXXXX
7-S 362 330 - 345 190 1175 4000 505 960 1400 828 071 999 XXXXX
8 420 380 - 400 220 1425 4000 750 960 1400 828 081 999 XXXXX
9 550 500 290 1675 4000 750 960 1400 828 081 999 XXXXX
CONNEX socket - GIS
Size Highest voltage Nominal voltage ~ Conductor to BIL* Nominal Article no.
Up [kV] Up [kV] ground voltage Uy [kV] current Installation length I [mm] [variants)
(k] In [A]
Compact IEC 62271-209  IEC 62271-209
design Fig. 5 Fig.3
4 72.5 60 - 69 36 325 2500 - 310 583 828 040 999 XXXXX
5-S 145 132-138 76 650 2500 410 470 757 828 050 999 XXXXX
6 145 132-138 76 650 2500 410 470 757 828 060 999 XXXXX
6 170 150 - 161 87 750 2500 410 470 757 828 060 999 XXXXX
6-S 245 220 - 230 127 1050 2500 410 620 960 828 065 999 XXXXX
7 300 275 - 287 160 1050 4000 505 620 960 828 070 999 XXXXX
7-S 362 330 - 345 190 1175 4000 505 960 1400 828 070 999 XXXXX
8 420 380 - 400 220 1425 4000 750 960 1400 828 080 999 XXXXX
9 550 500 290 1550 4000 750 960 1400 828 080 999 XXXXX

1) 1, for cable fitting ([depending on cable cross-section)

2

across insulation are observed.

3

enameled wires conductors.

4) Individual variant number specified with a configurator based on cable data.

5] Values are based on the use of mineral oil as insulating medium. Installation lengths may differ when using ester.

* Lightning impulse (withstand voltage)

Cable accessories for power grids

The cross-section range is an indicative value only. The range can only be achieved if the min./max. diameter across conductor and the min./max. diameter

Values shown in table are for round multiwire [RM] conductors. Values on request for round solid (RE) and round fine stranded (RF) as well as
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Oil-insulated cable terminations

ESU termination for transformers

The type ESU termination for 72.5 kV to 300 kV is used for installation of high
voltage XLPE cables inside oil-insulated transformers and is available with an
almost identical design in vertical or horizontal versions. Its cast resin body filled
with insulating oil surrounds the slide-on silicone stress cone and safely separates
the inside of the equipment from the cable system.

At a glance
= (Classic installation by cable entry into the transformer '
®  Stress control element made of silicone

®  |nsulating element made of cast resin, filled with insulating oil
® |nvertical or horizontal versions

= Expansion box and piping supplied with horizontal version

= Optional extras: Adapter plate, shielding electrode

= Connection geometries and installation lengths
in accordance with EN 50299-1
®  Routine tested before delivery

Contact technology
= Standard design: Conductor connection using SICON shear-off bolt technology
= Alternatively with compression technology on request
" Specially for copper enameled wires conductors:
Head fitting with FrontCon technology

ESU termination for transformers

Highest voltage Nominal voltage BIL* Conductor @ over Installation length Designation
Un [kV] U, [kV] [kV] cross-section range cable insulation in transformer
[mm?] [mm] [mm]
72.5 60 - 69 325 120 - 2000 38-83 583 ESU72
123 110 - 115 550 150 - 2000 43-118 757 ESU123
145 132 -138 650 185 - 2500 49 - 118 757 ESU145
170 150 - 161 750 240 - 2500 54-118 757 ESU170
245 220 - 230 1050 400 - 2500 72-122 960 ESU245

Lightning impulse (withstand voltage)
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Oil-insulated cable terminations

ESG termination for GIS

The type ESG termination for 72.5 kV to 300 kV is used for installation of high
voltage XLPE cables inside gas-insulated switchgear and is available with an
almost identical design in vertical or horizontal versions. Its cast resin body
['. filled with insulating oil surrounds the slide-on silicone stress cone and safely
1 separates the inside of the equipment from the cable system.

At a glance
| m  (Classic installation by cable entry into the switchgear
i ®  Stress control element made of silicone
| = |nsulating element made of cast resin, filled with insulating oil
= |nvertical or horizontal versions
®  Expansion box and piping supplied with horizontal version
= QOptional extras: Adapter plate

= Connection geometries and installation lengths
in accordance with IEC 62271-209
®  Routine tested before delivery

Contact technology
= Standard design: Conductor connection using SICON shear-off bolt technology
= Alternatively with compression technology on request
®  Specially for copper enameled wires conductors:
Head fitting with FrontCon technology

ESG termination for GIS

Highest voltage Nominal voltage BIL* Conductor @ over Installation length Designation

U, [kV] U, [kV] [kV] cross-section range cable insulation in GIS
[mm?] [mm] [mm]

72.5 60 - 69 325 120 - 2000 38-83 583 ESG72

123 110 - 115 550 150 - 2500 43-118 757 ESG12

145 132 - 138 650 185 - 2500 49 -118 757 ESG145

170 150 - 161 750 240 - 2500 54 - 118 757 ESG170

245 220 - 230 1050 400 - 2500 72-122 960 ESG245

300 275 - 287 1050 400 - 2500 72 -122 960 ESG300

* Lightning impulse (withstand voltage)

Cable accessories for power grids PFISTERER 21






b *

Slip-on joints - For all cables.

Each one individual.

Easier to install, works untouched for decades
- PFISTERER meets today’s demand for high
voltage joints for permanent cable connections.
Contemporary and pragmatic: With the many
advantages of the versatile MSA joint family

for voltages up to currently 550 kV.

All joints are designed as slip-on joints, representing
excellence in this established state-of-the-art:

Mainly consisting of a pre-assembled silicone joint body,
they realize significant advantages for lifelong strong
jointing of identical or different types of high and
extra high voltage cables (XLPE, EPR):

Their one-piece and dry-insulated design enables
individual testing of the joints before delivery and
easier installation in the field.

An important benefit is that quality-manufactured and
professionally installed slip-on joints achieve
the lifetime of cables.

A wide range of variants for all common and

also special requirements, coupled with further
advantages of variant-specific features, make
PFISTERER slip-on joints particularly attractive
for builders and operators of high and extra high
voltage grids all over the world.

PFISTERER slip-on joints are available:

®  Forall copper or aluminum cables with the common
maximum cable cross-sections as well as conductor
and insulation diameters

= With cable screen cross-sections up to 630 mm?
= Forall common screen versions
= With diverse protective joint housings, outer and inner

= Available with splice box for joining fiber optic cables

All features for the selection and specification of your
joints are shown in overview tables on the next

two double pages, followed by various views of joints
with all internationally common screen versions and
housing variants.

Depending on the customer-specific joint design with
plastic outer housing, variant-specific features can offer
additional protection. For example the bayonet lock
with anti-rotation device: For watertight closure of the
two housing parts, this locks into place after turning
through 30° without risk of over-compressing the
housing seal. More details are shown in the installation
video linked in the QR code top right on the next page.

Whatever the design of your joint variants, each
represents PFISTERER quality. Tested to IEC 60840,
IEC 62067 and British Standard.

Proven under extreme conditions worldwide:

In deserts with large temperature fluctuations between
blazing heat and sub-zero degrees. Buried directly
without a protective chamber in soils with

high groundwater levels.




Slip-on joints

mJomt type MSA:
Design and variants at a glance

One-piece type MSA joints for 72.5 kV to 550 kV can be fitted with

minimal installation work and safely join copper or aluminum

conductor cables for their lifetime. +
MSA 72-XKMG

They consist mainly of a pre-assembled silicone joint body,
and different variants are available.

For individual configuration there are numerous joint features to choose from,
such as diverse outer and inner housings as well as various screen versions.
All details can be found in the tables on this and the next double page.

Il .

MSA 420-550-DEMG

MSA joints
Highest voltage Nominal voltage BIL** Partial discharge test Conductor cross-section @ over prepared Designation
Un [kV] Up [kV] [kV] [pC] range [mm?] insulation [mm]
72.5 60 - 69 325 <5 150 - 2000 37-87 MSA 72
123 110 - 115 550 <5 240 - 2500 45-122 MSA 123
145 132 -138 650 <5 240 - 2500 45-122 MSA 145
170 150 - 161 750 <5 240 - 2500 45-122 MSA 170
245 220 - 230 1050 <5 240 - 2500 69 -122 MSA 245
300 275 - 287 1050 <5 240 - 2500 69 -122 MSA 300
420 380 - 400 1425 <5 630 - 2500 71-131 MSA 420
550 500 1550 <5 630 - 2500 71-131 MSA 550

**  Lightning impulse (withstand voltage)

Cap

Bonding cable PE/PP housing
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Numerous different versions available according to individual configuration

For cable cross-sections up to 2500 mm? and bonding cross-sections

At a glance
= Quick and simple installation
= Lifelong reliable connection
u
= Resilient design in all variants
u
up to 630 mm?
]

Individually tested before delivery

Slip-on joints

The QR code takes you to the
installation video with type
MSA joints.

Versions
Cable screen treatment Inner housing Housing type Optional extras for
(optional) fiber optic cables

DO DE XL XK M F G S R oP
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1 2 3 For more details see the
following pages.
Stress control element SICON bolted connector

Filling material

Metallic housing
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Slip-on joints

mJoint type MSA:

Design and variants in detail

Joint code

The joint’s variant designation consists of the abbreviations of the selection criteria for the joint.

These are listed as “Versions” or “ldentifiers” in the table on this and the previous page.

Identifiers Description

MSA Type

kV Voltage (from 72.5 - 550 kV)

DO Screen transition

1 DE Screen transition with 1 bonding cable

XL Screen interrupted with 2 bonding cables (cross-bonding)

XK Screen interrupted with 1 concentric bonding cable (cross-bonding)

Metallic housing Cu

F Alu foil

2 5 PE/PP housing

Shrink sleeve covering

Glas fibre-reinforced shrink sleeve covering

3 oP Splice box for joining fiber optic cables

Cable screen treatment

The right screen connection for all earthing concepts:

MSA DO Screen transition

_a
-

MSA DE Screen transition with
1 bonding cable for earthing

-
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MSA XK Screen interrupted with

1 concentric bonding cable (cross-bonding)

/4

MSA XL Screen interrupted with
2 bonding cables (cross-bonding)

\

/4
-

W



Slip-on joints

2

Housing variants
Below is a detailed overview of the housing variants:
Inner housing, two options:

= Metallic housing (Cu)
= Alu foil

MSA 123 XKMG The illustration shows the metallic housing, and also a
cutaway view of the outer PE/PP housing, see next bullet point

Outer housing:
= PE/PP housing

MSA 123 XLG

®  Glas fibre-reinforced shrink sleeve covering

MSA 123 XKR

= Shrink sleeve covering

MSA 123 DOS

3 Optional extras:
Splice boxes for fiber optic cables

PFISTERER will be pleased to supply splice boxes for
joining fiber optic cables inside cable joints on request,
including installation materials.
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Link boxes — An exact fit in assured quality

Every power grids component has its significance and
importance for the reliable flow of electricity. So do
link boxes from PFISTERER - tailor-made for all types
and versions of terminations and connection joints for
HV and EHV.

PFISTERER link boxes provide optimally connected and
arranged connection points

®m  Between termination and joint cable screens and the
earthing system of cable installations

= Or between joint cable screens in cross-bonding
concepts

With benchmark SICON technology by PFISTERER:
The first of all connection systems with stepless shear
bolt ensures optimum electrical contact for any cable,
with simplified installation and higher quality favoring
contact longevity. To find out how, see the technology
insights in section 4.1.

PFISTERER link boxes are available for every
requirement. Precisely tailored to your specifications.

®  Forsingle-core cables or coaxial cables with cable
cross-sections up to 630 mm?

= Forall common earthing systems and cross-bonding
methods

= Fordiverse locations and mounting types:
Wall, pillar, underground

= Plastic or stainless steel box material

= With protection against dust and water to IEC 60529
with IP66 or IP68 rating

= With integratable surge arresters

= Available with partial discharge sensors on request*

= With filling compound or with lock on request*

Criteria for selecting and specifying your link boxes
are shown in overview tables on the following pages,
together with views of classic designs for terminations
and joints. To find out what your link box could look like,
you can select it in the PFISTERER online catalog - also
accessible via QR codes on the next double pages.

* These options cannot be selected online.

With a wide range of variants in consistent quality, the
use of PFISTERER link boxes supports key functions
for power grids operation:

= Earthing of cable systems according to various
concepts to protect equipment and people from
destructive currents and overvoltages, or also to
limit electromagnetic interference.

= Cross-bonding of connection joints to reduce
transmission losses due to induced currents in
longer AC cable runs with at least six joints.
The joint cable screens of each phase are separated
at certain points, routed out of the joint and connected
to the cable screens of the same phase of other joints.

PFISTERER link boxes also enable:

= Placement of surge arresters effectively close to
equipment. This is commanly done for example with
single-point bonding to protect against excessive
voltages on the cable screen. These can occur on the
unearthed side as a result of brief flashovers between
the cable sheath and earth.

= Easy access to cable screens for testing, fault
location and partial discharge measurements.

Whichever of these tasks you choose PFISTERER link
boxes for, you can do so with maximum flexibility and
safety. Their functional properties, in particular
impermeability of the housing as well as short-circuit
and dielectric strength are tested to IEC standards.

In addition, PFISTERER link boxes have already
successfully passed very many qualification tests
with users from all over the world according to their
special requirements.
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Link boxes

Link boxes for terminations

Customized PFISTERER link boxes for terminations reliably deliver what cable systems for HV and EHV require:
Optimum protection and good accessibility for all types of equipment and cable earthing configurations.
They also enable the integration of surge arresters as part of a system solution.

So that your link boxes for terminations are a precise fit, PFISTERER offers a comprehensive range of single-phase and
three-phase boxes for single-core cables up to 500 mm?2.

They are available for all common ways of treating cable screens and can be designed to suit the application according
to numerous other configuration characteristics (details are shown on the following page).

Depending on the termination earthing system, link boxes are available on request with:

= Detachable disconnecting links

®  Special Zn0 surge arresters (SVL - DH (ex Class 1) and SL [ex Class 2] according to IEC 60099-4)
® | ocking

All boxes meet the requirements of IEC 60529 for wall mounting with IP66 rating and are optionally available in:
® Stainless steel (AISI 304) or

m  Stainless steel for offshore use (AISI 316L) or

= Robust polyester

Example: Termination link box for direct earthing
LINKBOX W.X.8.1.53.E1.0000.M40.M40.x

Technical characteristics [excerpt):

= Forwall mounting, box with IP66 rating as standard
= Treating of cable screens at direct earthing

= Forsingle-core cable

= Earthing cable connected inside the box

Example: Termination link box with surge arresters
LINKBOX W.X.8.1.53.E0.060A.M40.000.x

Technical characteristics [excerpt):

= Forwall mounting, box with IP66 rating as standard

= Cable screeninsulated and additionally protected with surge arresters
= Forsingle-core cable

= Earthing cable connected outside the box
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Link boxes

J

- 10 mm

You can find a complete
overview of link boxes in the
PFISTERER online catalog.

Earthing cable connected
(4.5

inside the box
Bonding cable gland

Earthing cable gland
M16 (4.5 - 10 mm)
conductor diameter

No surge arrester
Bonding cable

M16

Three cables connected
to the cable screen

Wall mounting

_>< Box material AISI 304
© | Direct earthing
— | Single-core cable
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Example article designation: LINKBOX W.

Installation type
Wall mounting (IP66) w

Cabinet version P

Box material

Polyester P
Stainless steel AISI 304
Stainless steel AISI 316L Y
Treating of cable screen

Surge arrester 7

Direct earthing 8

Bonding cable type

Single-core cable 1

Number of bonding cable entries
1 cable S1
3 cables S3
Type of earthing cable connection
Outside the box EO
Inside the box E1
Nominal voltage of surge arresters

No surge arrester 0000

Line discharge class 1 (for distribution) a

Line discharge class 2 (for stations) b
Ur=1.2kV U.=1.0kV 012 a
Ur=13kV U.=1.0kV 013 b
U,=25kV U.=20kV 025a
U =3.0kV U.=24KkV 030 a
Ur=3.1TkV U.=25kV 031b
Ur=4.0kV U.=3.2kV 040 a
U =5.0kV U.=4.0kV 050 a/b
Ur=60kV U.=4.8kV 060 a/b
Ur=7.0kV Uc=5.6kV 070 a/b
U =80kV U.=6.4KkV 080 a
Ur=9.0kV U.=72kV 090 a/b
U =105kV U.=84KkV 105 a/b
U =120kV U.=9.6kV 120 a/b
Cable gland size for bonding cable / earthing cable Bonding | Earthing

No cable gland, earthing cable outside 000
M16 (4.5 - 10 mm) M16 M16
M25 (10 - 17 mm) M25 M25
M40 (13 - 28 mm) M40 | M40
M50 (20 - 35 mm) M50 M50
M63 (27 - 45 mm) M63 Mé63
Mé68 (42 - 50 mm) Mé68 | Mé8
M70 (49 - 59 mm) M70 M70
Bonding cable conductor diameter to define

P6-9mm  [(~upto70 mm?

@10-12mm (~up to 120 mm? The letter of the | |

@13 - 14 mm [~ up to 150 mm?) bonding cable identifier depends
?15-17 mm (~ up to 185 mm? on mounting type, cable type and

| ?18-21mm [~ up to 300 mm?) conductor diameter. Therefore,
@22 - 24 mm [~ up to 400 mm?) this letter is assigned dynamically.
?25-27mm [~ up to 500 mm?)
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Link boxes

Link boxes for joints

Proven PFISTERER link boxes for HV and EHV joints also create safe and effective connection points for common ways
of treating cable screens to protect equipment and people, or optionally cross-bonding methods to reduce transmission
losses. The joint link boxes are suitable for single-core or coaxial cables up to 500 mm? and can be earthed directly or
via special Zn0 surge arresters (SVL - DH (ex Class 1) and SL [ex Class 2) according to IEC 60099-4). For optimal use
with your cable joint systems, further design criteria are available for selection according to requirements - all details
are shown on the next page; here are some initial insights:

For reliable protection against environmental influences, various housings are available:

= Stainless steel box for protection against water and mechanical damage

®  Standard box designs in accordance with IEC 60529 for protection against ingress of dust and water:
= For wall mounting with IP66 rating
= For underground applications up to IP48 or according to customer requirements

PFISTERER joint link boxes can be designed for the following earthing methods or cross-bonding variants:

®  Cross-bonding for long AC cable runs with more than 6 joints, optionally with overvoltage protection

= Direct earthing of cable screens on both sides of the joint

= Direct earthing of cable screen on one side of the joint and for additional protection of the other joint side insulated/
earthed with integrated surge arresters

Example: Joint link box for direct earthing
LINKBOX B.X.8.2.53.E1.0000.M63.M40.x

Technical characteristics (excerpt):

=  Housing for buried installation with P68 rating
= Treating of cable screens at direct earthing

= For coaxial cable

= Earthing cable connected inside the box

Example: Joint link box for cross-bonding
LINKBOX B.X.3.2.53.E1.060a.M63.M40.x

Technical characteristics (excerpt):

= Housing for buried installation (IP48)

= Treating of cable screens at cross-bonding
= For coaxial cable

= Earthing cable connected inside the box

Example: Joint link box with surge arresters
LINKBOX B.X.4.2.53.E1.060a.M63.M40.x

Technical characteristics (excerpt):

= Housing for buried installation (IP48)

= Cable screen earthed directly on one side of the joint and on the other side
of the joint insulated and additionally protected with surge arresters

= For coaxial cable

= Earthing cable connected inside the box

32 PFISTERER Cable accessories for power grids



Link boxes
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Example article designation: LINKBOX B. X. 8. 2. S3. E1. 0000. Mé3. M40. x
Installation type
Wall mounting (IP66) W
For buried installation (IP68) B
Cabinet version P
Box material
Polyester P
Stainless steel AISI 304
Stainless steel AISI 316L Y
Treating of cable screen
Screen cross-bonding 3
Earthed and surge arrester 4
Surge arrester 7
Direct earthing 8
Bonding cable type
Single-core cable 1
Coaxial cable 2
Number of bonding cable entries
1 cable S1
3 cables S3
6 cables S6
Type of earthing cable connection
Outside the box EO
Inside the box E1
Nominal voltage of surge arresters
No surge arrester 0000
Line discharge class 1 (for transmission) a
Line discharge class 2 (for stations) b
Ur=12kV U.=1.0kV 012a
U.=13kV U.=1.0kV 013 b
U,=25kV U,=2.0kV 025 a
U-=3.0kV U.=24kV 030 a
U.=3.1kV U.=25kV 031b
Ur=4.0kV U,=3.2kV 040 a
U,=5.0kV U,=4.0kV 050 a/b
U,=6.0kV U,=4.8kV 060 a/b
U.=7.0kV U,=5.6kV 070 a/b
U.=8.0kV U.=6.4kV 080 a
Ur=9.0kV U,=7.2kV 090 a/b
U,=10.5kV U, =8.4kV 105 a/b
U.=120kV U.=9.6 kV 120 a/b
% Cable gland size for bonding cable / earthing cable Bonding | Earthing
No cable gland, earthing cable outside 000
e S M16 (4.5 - 10 mm) M16 | M16
M25 (10 - 17 mm) M25 | M25
M40 (13 - 28 mm] M40 | M40
. o o o ° M50 (20 - 35 mm) M50 | M50
: Mé3 (27 - 45 mm) M63 | M63
° Mé68 (42 - 50 mm) Mé8 | Mé8
° M70 (49 - 59 mm] M70 | M70
o Bonding cable conductor diameter to define
. @6-9mm  (~upto70 mm?3
° o o o o o ?10-12mm (~upto 120 mm?) The letter of the u
i i i P13 - 14 mm [~ up to 150 mm?) bonding cable identifier depends y
i i U @15-17mm [~ up to 185 mm?) on mounting type, cable type and
?18-21 mm [~ up to 300 mm?) conductor diameter. Therefore,
P 22 - 24 mm [~ up to 400 mm?) this letter is assigned dynamically.
?25-27mm [~ up to 500 mm?)
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Top technologies for electrical contact.
For lifelong reliable electricity flow.

Responsibility for supply security is placing growing
demands on power grid technologies.

Solutions developed by PFISTERER offer reliability
and enable change.

Based on proven expertise and tested quality. With
enthusiasm for progress in technology for a safe and
steady flow of electricity. From experience that the
tried and tested can be made even better.

On the next double pages, insights into two innovative
PFISTERER technologies for contacting HV and EHV
cables show you exactly how we do this.

SICON came onto the market more than 15 years ago
as the first cable connector system of its kind:

With a stepless shear bolt, it has ensured optimum
electrical contact with every conductor ever since -
with simpler installation and in higher quality.
Today, SICON shear bolt technology is the industry
standard worldwide.

For over five years, FrontCon has also demonstrated
its potential in use as a benchmark technology: Even
enameled wires conductors can now be connected
quickly - thanks to an innovative contact principle with
balls and springs for perfect contact force, consistently
strong and constant for life.
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Technology insights

The perfect turn with SICON:
Optimal contact for any conductor

Optimal contact force with easy installation. Proven worldwide and continuously
optimized. SICON shear-off bolt technology from PFISTERER is an
internationally recognized standard for cable connections, with good reason.
Also in HV and EHV. With numerous customer-specific variants. In every version,
interaction between SICON connector and fitting is precisely matched.

Also for your terminations and connection joints from PFISTERER! Here we
show you what key SICON elements do and how they work.

The core

PFISTERER developed the patented SICON shear bolt
[1] as the first of its kind without fixed predetermined
breaking points. This means that the full load-bearing
capacity of the screw thread can be used to produce
the perfect clamping force to make electrical contact.
SICON enables an ideal interaction of opposite forces:
The contact force exerted on the conductor when
turning the screw, and the opposing tensile stress on
the SICON threaded sleeve [2]. As soon as a tensile
stress corresponding to the optimal contact force
builds up, the screw breaks off. Simple installation,
without risk of error, perfect result.

n SICON shear bolt

E Threaded sleeve

[E) Rotatable disk

Well thought out

The rotatable disk [3] at the base of the SICON screw
additionally optimizes the force exerted during
installation. When the SICON screw is tightened, the
rotatable disk detaches while the screw continues to
turn on the rotatable disk. As a result, friction occurring
between the functional elements of the screw and the
conductor can be advantageously controlled:
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The torque of the screw is always converted into
optimal contact force, irrespective of the conductor
material. At the same time, the rotatable disk prevents
rotational forces from acting directly on the conductor,
protecting it from damage.

Smart contacting

Tightening the SICON screws presses the conductor
against the transverse grooves in the conductor
channel [4], which break through any oxide layers on
the conductor surface. This results in linear electric
contact points. Precisely defined, they add up to a
determinable effective contact area with
constantly low contact resistance - a

basic requirement for permanently

reliable current flow between connector

and conductor.

Continuous optimizations of the SICON design
reinforce further positive effects of the transverse
grooves. Two examples: After installation, tensile
forces may act on the conductor.

SICON holds the conductor securely in place -
with conductor pull-out forces even higher than |
required by standards. When connecting stranded
conductors, their individual strands are gripped and

\S

contact is made even more precisely, which further
increases the conductivity between strands.

Smoothly closed

Once electrical contact has been made, cover caps [5]
are fitted over the screw shear-off points. They
completely cover the countersinks in the connector body
and restore its cylindrical shape without edges or
seams. Shrink sleeve and the joint body can be fitted
over the connector without risk of injury.



Technology insights

Your advantages with SICON A perfect match for your HV and EHV accessories

®  Lifelong reliable electrical contact SICON customized connectors are designed on a product

= Fasytoinstall using standard tools and project-specific basis. Firstly according to the fitting

= Optimal contact force technology of termination and joint, secondly according to

= Without damage to individual strands the cable specification. Examples

®  Proven in worldwide use for more than 15 years = Conductor type [Aland Cu

= Continuously optimized in line with practical = Conductor and insulation diameter, cable cross-
experience section

= Suitable for all fitting types ®  Current rating of the fitting

= Large and growing portfolio of product and project- = And further design criteria

specific variants
SICON specialists at PFISTERER will be pleased to

explain the details to you.

H Cover cap

Pre-assembled SICON shear bolt

FYTTTNTrYYY

Sheared-off SICON
shear bolt

||H||l|llm-J
‘IH\H\\II-]

[E) Rotatable disk

Transverse grooves in the
conductor channel

You can find out even more valuable information about the interplay *‘ screw.conne [
and about the history of SICON in the PFISTERER publication “Focus on contact - Principles o
contact technology”.

Simply scan the QR code and download the document.
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Contact technology
Uniquely efficient with FrontCon:

Connecting complex cable

With PFISTERER accessories, specialist fitters install any XLPE cable faster and
more safely. Even complexly structured enameled wires conductors - thanks to
FrontCon technology.

FrontCon is an innovative contact technology from FrontCon considerably simplifies cable connector
PFISTERER specifically for enameled wires conductors. installation. Extremely time-consuming work steps are
It can be integrated into joints, cable connectors and completely eliminated, as are associated risks of
terminations instead of SICON contact system elements, installation errors. Instead of entire days, installation
which are described in section 4.1. takes only about two hours per cable connection - the

same as for conventional cables with standard
connectors.

R 2
3.
¥
3
¥
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Contact technology

80% faster installation with minimized risk of errors

Conventional connection of an enameled wires conductor
requires a lot of patience and very detailed work: After
stripping the cable, you have to spread out the conductor,
remove the insulation from its wires individually, sand them
bright and then restore them to approximately their original
shape and position.

Better with FrontCon.
The contact system involves comparatively simple
installation steps:

= Saw off the cable end squarely

®  Remove outer cable insulation (stripping]

= Clamp the FrontCon contact system centrically and
with stable pressure onto the exposed enameled wires
bundle

= Pour FrontCon contact balls into the connector

= Tighten the pressure screw

Smart contacting - with balls and springs

The pressure screw presses the FrontCon contact balls
against the enameled wire conductors, thus establishing
electrical contact. Power flows via the front faces of the
conductor wires and the contact balls.

Conclusion: With FrontCon, you

Together, the balls behave like a liquid: They considerably reduce the time, effort,
compensate for slight unevenness at the conductor . ) .

ends, thus ensuring consistently strong contact forces risks and costs of lnstallatlon, and
across the whole conductor cross-section. get higher operational reliability plus

reliable longevity.

A built-in spring mechanism plays a supporting role.
[t compensates for settling losses caused by expansion

and contraction of the cable due to operational and E E
environmental temperature fluctuations, with important
long-term effects for lifelong reliable operation: low @
contact resistances and stable contact forces over the :
. . i This QR code takes you to more r-
entire service life. information on the FrontCon website. Eﬂlﬁ -
u "m
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Equipped for many cases and locations.
With quality in variety from a single source.

Lifelong high-performance and safe power grids for With proven and innovative technologies for

supply security - a goal that unites planners, builders connection, insulation and installation. Connectable

and operators worldwide. to traditional and modern power grid systems.
Geared to their future development, with many

PFISTERER solutions make an impressive contribution variable designs providing room for maneuver -

to this goal: At millions of interfaces of XLPE cables during times of change and increasing environmental

for high and extra high voltage in grids all over the awareness in the energy supply industry.

world. And here on the next five pages. They show

PFISTERER products from all three catalog parts They reflect PFISTERER's self-image as a strong

individually or in combination, in use in three common partner putting in-depth expertise into practice with a

practical scenarios. broad portfolio for every philosophy and sustainable

progress. We would be pleased to do the same for
you! For example, as follows - and always in the best
way for your project.
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Application outlooks

Sustainably fit for the future.Ei]
Always efficient with PFISTERER retrofit.

Use existing equipment for necessary modernization and far-sighted
realignment - with dry-insulated PFISTERER terminations you can do both.
Easy, efficient, sustainable. For lifelong rewarding technology change.

The service life of terminations is often shorter than that
of their upstream installations and equipment.
Tried-and-tested type EST and ESF retrofit terminations
for up to 170 kV are predestined for pragmatic
modernization (left and center in the image below). The
progressive CONNEX outdoor cable termination for up
to 145 kV with plug-in connection technology is ideal for
rapid deployment and long-term flexible replacement.

All these terminations can be fitted without having to
replace existing cables. Easy to install and with many
advantages for lifelong environmentally and
cost-friendly operation.

All are dry-insulated with silicone -
a material that is increasingly valued
worldwide - resulting in significant
advantages. It supports efficiency
and sustainability in all phases of the
component’s use:

PFISTERER terminations are
easier and quicker to install -
without the need for laborious
handling of gaseous or liquid
I insulating materials. EST and ESF
N are also lighter than comparable
—w“ L terminations.
1"1’

-

Free of oil and gas, they are explosion-proof in the
event of a fault, and always leak-proof, so they are
never a potential environmental risk. In addition, they
are maintenance-free for life - also thanks to the water
and dirt repellent silicone shed surface.

As retrofit terminations, EST and ESF are mostly
suitable for all XLPE cables with conductor cross-
sections up to 2500 mm? and can be individually
adapted to other cable types. Available as self-
supporting versions or integratable into existing support
structures, they cover all common applications with
four basic variants: in substations, with or without
integrated surge arrester, as a flexible solution or on
the transmission tower.

The self-supporting CONNEX outdoor cable termination
with plug-in connection technology enables far-sighted,
economical retrofitting: It can be quickly fitted in

place of the old termination and used as a versatile
connection solution for all cables with matching
CONNEX cable connectors. The cable connection on
the CONNEX outdoor termination can be detached and
— reassigned at any time.

1

CONNEX is equally
advantageous for GIS
and transformers:
Newly equipped with
CONNEX interfaces,
- equipment can be
variably connected
to cables or bare
conductors throughout
its life without
interventions, and
therefore used flexibly
indoors and outdoors.
More in catalog part 1.
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Application outlooks

Strong all the way. Safe for the long term.
Cable systems with PFISTERER components.

Permanent underground cable runs either have no alternative or they open up
new possibilities for a modern power supply in transition.

They can be optimally implemented for every scenario and every requirement
with connection joints and link boxes from PFISTERER for HV and EHV.
Tailor-made to customer specifications and accurately matched on the basis of
reliable, globally proven technologies and design variants.

Cable systems have always been laid where the
reasonable feasibility of overhead lines comes up
against natural, economic and technical limits. Often,
for example, when extreme conditions of mountainous
terrain, expansive bodies of water, or steep gradients
force a diversion underground.

In recent years, opposition to additional or new overhead
lines has increasingly been voiced by the public and by
organizations for various reasons of environmental
protection, nature conservation and animal welfare.
Esthetic aspects are also becoming more important,
especially when the unobstructed appearance of natural
and cultural landscapes is considered to be of particular
additional value.

A classic application area for cables is growing strongly
where overhead lines have to make way due to lack of
space and for safety reasons: in urban areas.

In 2008, for the first time, more people lived in towns and
cities than in rural areas. And urbanization is continuing
apace. To supply electricity to urban structures with low
losses, more high voltage will have to be routed into and
through their sensitive areas in the future - with cables
that have so far been used primarily in industrial
applications. This long-term trend will be reinforced
everywhere in the world that loads are increasing in
distribution power grids due to the growing use of volatile
electricity from renewable energy sources and

the spread of e-mobility.




Lifelong high performance under all conditions

The longer a cable route is, the more likely it is to pass
through heterogeneous environments with changing
features such as altitude differences and subsoils with
different properties - from dry to moist; loose sandy to
rock solid. But even over shorter distances, conditions
can vary widely, for example when cable lines connect
rural and urban areas or when they go onshore from
offshore and vice versa.

In contrast, the requirements remain always high:
Underground cable lines must transmit high power
constantly and reliably for decades.

To achieve this under all conditions, it may be necessary
to design a cable route with variations in the form of
several subsections, each with different conductor
cross-sections and varying earthing and cross-bonding
methods. PFISTERER provides customized solutions for
each cable section with variable connection joints and
link boxes, perfectly matched to each other and
optimally geared to your specific application.

Application outlooks

With optimally configurable joints and link boxes

Proven in use worldwide, PFISTERER type MSA joints
guarantee lifelong strong connections of different or
identical HV and EHV cables in individually tested
quality. Thanks to the wide range of variants, they can
be configured for every application and requirement,
for example with diverse protective housings depending
on the subsoil and many other selectable features

(see section 2).

Matching link boxes make important contributions to
the efficient and safe operation of the cable system:

As optimal connection points for all commonly used
earthing methods, including protection against
destructive currents and overvoltages. Likewise for
various cross-bondings of connection joints to reduce
transmission losses due to induced currents in longer
AC cable runs. Also as easy access points to cable
screens for testing, fault location and partial discharge

measurements. For convenient placement of surge
arresters. Tailor-made in every case - also available for
terminations, more about this from section 3 onwards.




Application outlooks
m Steady current flow in all scenarios. With

PFISTERER system solutions for all situations.

PFISTERER equips you with effective resources in the event of all conceivable
system failures, with individually designed cable systems for HV and EHV.

In well-thought-out variants to cover all applications in an area.

Each individual system can be deployed rapidly and safely as a reliable bypass.
For immediate response to a sudden fault. For uninterrupted operation during
planned work. Because all time with or without power counts.

Ensuring supply security also means anticipating the
failure of operating resources. The number and variety
of resources required for suitable countermeasures

or replacements can often reach great proportions.

The larger and longer a power grid has grown, the more
equiment, connections and links of various types and
makes it contains.

I
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Each procurement costs valuable response time.
Having a lot of stock ties up resources, but does not
necessarily mean that the exact items required

will be available immediately when needed.

A dilemma that PFISTERER knows how to solve
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1——& 1 - Bridge bottlenecks the smart way \
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- With turnkey HV and EHV cable systems for the fast and 3 "
safe installation of short or longer term bypasses in b\,

E SE varying lengths between different devices with diverse :

B connections and voltages. Tailor-made according to o
| these variables and supplied from a single source, cable

systems from PFISTERER form an effective overall

package for all relevant application scenarios, as

determined for a defined area of use, whether two or

three within a substation or ten, twenty and more in

entire power grids.

PFISTERER develops cable system solutions individually
and economically for grid operators all over the world.
With in-depth design know-how following the
characteristics and specific features of national,
regional and local supply structures. With a broad
portfolio of proven and standardized components,
modularly combinable and precisely configurable for all
specified applications.
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Fast, flexible and safe in use

The central system elements are various PFISTERER
components for connecting cables to bare conductors
or enclosed systems. Their common denominator and
key advantage: They are dry-insulated and simple to
install - without time-consuming, environmentally
hazardous handling of liquid or gaseous insulating
media. With a wide range of product families to choose
from, they allow flexibility in use as required, with safety
in all situations:

The terminations of the types ESF, EST-SUB and
EST-SUB SA can be used as required in substations:
The flexible ESF (pictured in the bottom center]

can be installed in existing support structures.

The EST-SUB (left) has its own support element.

With the EST-SUB SA, the integrated surge arrester
ensures stability and continuous equipment protection
even during construction work or repairs.

CONNEX cable connectors (on the ground next to the
cable drum in the image below] give you even more
flexibility. Prefitted on the cable, they can be plugged
without interventions into transformers or GIS with
matching permanently installed CONNEX sockets. The
cable connectors can be detached and plugged in again

at any time on all devices with suitable CONNEX sockets,

and - for the installation and removal of temporary
cable routes - into the new CONNEX outdoor
cable termination (see sections 1.1. and 5.1)

as well as CONNEX joints = . ~ g

(catalog part 3).

Application outlooks

Ready for transportation and installation

Depending on the type of devices and their connections,
as well as the distances between them in the area of
use, PFISTERER terminations and cable connectors can
be combined and pre-assembled on HV and EHV cables
in various lengths. Their easy transportation and use is
assisted by motorized cable drums [pictured below]).
These allow the cables to be simply unrolled at the place
of use. Once work has been completed, they can be
wound back onto the drum - ready for next time.

PFISTERER teaches the proper handling of the cable
systems on installation training courses. Each
installation step and helpful tips are illustrated in a
manual that PFISTERER supplies with every cable ystem.

Even more possibilities for your projects

Many more application options are opened up by fully
pluggable complete solutions based on CONNEX, the
world's first inner cone system with plug-in technology
and the largest selection of components to date.

These create ideal cable connections for applications at
sea: offshore certified, without environmental risks, and
quick to install with tight bending radii. You can see

how in catalog part 3.

onshore, PFISTERER implements
pioneering connecting and jointing
concepts for individual devices or

entire substations. Thanks to
CONNEX, they are variably
connectable, flexible and mobile.
For more information, see
catalog part 1T with connection
systems, including the pluggable
CONNEX bushing.
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Services

Installation know-how

for safe initial operation

High voltage places the highest demands on the safety and reliability of systems
as well as connecting components and complementary tools. Their quality is

not the only deciding factor. Professional installation is equally important -
based on practical experience. HV components from PFISTERER are therefore
installed exclusively by specialist personnel who have received product-specific
training and certification. For the sake of lifelong operational reliability. And

also important to maintain the warranty.

To this end, PFISTERER provides comprehensive know-how transfer

in practice and theory:

Installation service

PFISTERER supports you worldwide at regional level
with installation services. Provided by our own installa-
tion teams or partner firms certified according to strict
PFISTERER criteria. With experience of working in a
variety of conditions. In a cable trench. In a dry dock. On
offshore platforms. With expert knowledge and a
precise feel for a wide variety of cable technologies and
grounding concepts, all the way to connecting fine fiber
optic cables to monitoring boxes. In every situation,
competent and efficient in tried-and-tested work steps
for safe and professional installation.

Installation training

For the qualification of your fitters, PFISTERER

arranges the obligatory high voltage installation
trainings in the company’s own training centers
worldwide or also individually on your premises.
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All training courses include detailed product training as
well as requirements, preparations and carrying out the
installation, with practical exercises and tasks. The
training content can be adapted to specific training
needs, for example the process of plugging in a
CONNEX bushing, cable connector installation in
confined spaces with the aid of an assembly cap,

or the installation of mobile interim solutions.

Upon successful completion of the course, each
participant receives a time-limited certificate.

This authorizes them to work independently with the
product system they were trained in.

The standard training courses,

which can be extended, include:

= Safety briefing

®  General production and application knowledge

= Overview of installation procedure and
installation instructions

= Design and components of the fitting

= Cable preparation

= |nstalling the fitting on the cable

= |nstalling the fitting on the equipment or in the
cable route, if necessary with grounding system

Installation instructions

The safe and proper installation for PFISTERER acces-
sories is described in detail with text and illustrations in
product-specific installation instructions.

They are enclosed with each delivery as part of the
product. Each set of instructions must be read in full
before starting work, followed step by step, and kept
accessible at all times in the immediate vicinity of the
product, for example in the control center or switch
room.



-l

@

00

Issue 1-2024

PFISTERER editorial team

Vukasin Basara, Andreas Dobler, Alejandro Escobin, Tarek Fahmy,
Natalie Fischer, Daniel Jager, Thorsten Ludwig, Valentino Magnano,
Marzio Mainardi, Frank Weichert, Josef Zemp, Lena Zihlmann

Content conception and text editing
Karolina Kos, xyzeiler.de

Art direction and visual design
David Kaiser, DaKa.design

Disclaimer and copyright

The catalog contents have been compiled and checked with care.
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PFISTERER

"TasCom Supply & Services" LLP

050057, Republic of Kazakhstan,
Almaty, Timiryazev Str., Asia-Most 42 k15/108, office 206

Mob.: +7 705 870 1382
E-mail: project@tascom.kz

http://www.tascom.kz

In 1921, Karl Pfisterer founded his factory in Stuttgart for special electrical products
with the aim of improving the world of power transmission. The PFISTERER Group
has pursued this goal of quality and technological leadership for more than

100 years. Today, PFISTERER is one of the world’s leading specialists and system
suppliers for energy infrastructure — with a complete range of cable accessories,
overhead line technology and components along the entire transmission chain from
power generation to consumption. With state-of-the-art manufacturing processes
and 1,200 employees at 18 international locations, PFISTERER not only connects the
power grids of today and tomorrow, but also makes an important contribution to a
sustainable and secure energy supply.

www.pfisterer.com the power connection
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WELCOME!

Every time with or without electricity counts. So

does the profitability of investments in the long term.
Both aspects determine the aspiration and daily
routine of PFISTERER as your high-performance
partner for high and extra-high voltage grids.

The accessories portfolio in this third part catalog
serves these grids in purpose of lifelong efficient
power flow on land and sea:

= The CONNEX product range puts comprehensive
user-friendliness in practise with the widest range

of advanced plug-in components - cable connectors,

bushings, various joint types and now also outdoor
cable terminations - as well as practical tools
for installation, protection etc.

= Quick-deploy solutions
enable optimum operational readiness for
plannable work and surprise deployments.
Tailor-made for specified applications.
Available in three different configuration levels.
Consisting of CONNEX components and other
proven products from the full PFISTERER offering.

This variety combines fundamental component and
system properties for resilient grid operation:

Wide areas of applications. Configurable as required
for flexible use on all XLPE and EPR cables as well as
transformers and gas-insulated switchgear. Easy to
install during initial and subsequent installations.
Safe, robust and reliable in lifelong use.

So that grid builders and operators can act quickly,
leanly and safely at all times: During installation,
change of use and dismantling. During grid operation
in sensitive environments. During transportation

and in storage.

You can find interesting facts about the quality
and origin of PFISTERER accessories at the start
of the first section of this catalog, followed by
detailed product information in sections 1 to 3.

Application outlooks in section 4 show you
possible uses of PFISTERER solutions from all
three accessories catalog parts:

At the transition from overhead lines to cables.

In underground and above-ground cable routes

on land. In offshore wind turbines and substations.
At and between gas-insulated switchgear as well
as power and distribution transformers.

Would you like more information?

Send your request by email or give us a call:
Contact details are on the last outer page.
PFISTERER specialists for interface solutions
will be happy to answer your questions.

Now, as you turn the pages, you will gain
rewarding insights into numerous means and
possibilities of shaping solutions for your needs,

in a way that makes optimum use of existing assets
and paves the way for future-proof development.
With foresight that pays off.

More advanced PFISTERER interface solutions for your high and extra high voltage applications appear in:

Catalog part 1 focusing on pluggable CONNEX
components for transformers and GIS.

They enable flexible, interchangeable connection types
in all practically relevant configurations

- without intervention inside the equipment,

thanks to the highly versatile connection system.

Catalog part 2 with the entire PFISTERER portfolio
of modern and conventional terminations, as well as
connection joints and link boxes.

They can be custom-fit combined and configured for
numerous interface applications from overhead lines,
in cable routes and in substations.

Modular cable solutions PFISTERER
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Pluggable cable connector

x

Pluggable dummy plug

Temporary site cable
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Pluggable gas-insulated Pluggable bushing
joints

-

Assembly cap

] — —

Pre-assembled HV cables

Pluggable epoxy resin
joints

Protective cap

T

Pages 6 - 16

Pluggable outdoor cable termination

Pages 17 - 21

Cable fastening system

Pages 22 - 25

e

Pluggable epoxy resin joints

This product catalog contains a representative selection of the most prevalent products from the PFISTERER range.
Additional versions and custom applications can be available on request. Products described as optional comple-
mentary tools are not included in the standard scope of supply and have to be ordered separately if required.

Modular cable solutions
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Solutions for high and extra high voltage grids.
Tested quality from PFISTERER.

The following pages provide detailed information
about the PFISTERER products in this catalog part:

= CONNEX connecting and jointing components with
plug-in technology for currently up to 550 kV

= Practical tools for installation, protection, etc.

= Quick-deploy systems in three configuration levels
for testing, construction uses and much more

PFISTERER solutions represent technical progress
based on proven technologies and tested designs.
Designed with know-how gained from 100 years of
experience in the transmission of high currents and
insulation of high voltages.

Developed, manufactured and assembled to the
highest quality standards using state-of-the-art
processes at PFISTERER sites in Europe, certified

to 1ISO standards for quality and environmental
management as well as occupational health and safety,
and also qualified under various well-known industry
standards and special requirements of many customers
from around the world.

Solutions from PFISTERER for high and extra high
voltage are type-tested and individually tested based
on various requirements of international standards
(IEC, IEEE, etc.). Testing is carried out at PFISTERER
high voltage lab and in end-of-line test fields, or at
recognized external test institutes.

PFISTERER accessories also successfully complete
system tests with various HV and EHV cables
according to demanding customer specifications

that exceed standard requirements. In addition, they
prove their performance capability in prequalification
tests lasting several months, which simulate decades
of operation under real operating conditions. These
additional tests are performed in cooperation with users
and cable manufacturers, either internally or externally,
in the laboratory or in the field, depending on testing
requirements.




Cable connections and joints

CONNEX pluggable cable connector

The CONNEX cable connector is variably configurable and so can be used for any

XLPE or EPR cable. Its advanced contact system technology offers mechanical =
and electrical reliability as well as a high degree of flexibility: After it has been

prefitted to the cable, for final installation the connector simply plugs into

CONNEX components of the same or compatible size, such as various CONNEX

joints (see sections 1.2 and 1.4), the CONNEX outdoor cable termination (2.1),

or CONNEX sockets that are permanently installed in transformers and GIS

(see catalog part 1).

In all these applications, the cable connector can be separated again and :--; ;I‘

connected to the same or another suitable CONNEX interface. The cable —

connection is offshore certified and suitable for low temperature (optional).

At a glance L ¥

= Considerably reduced installation time thanks to plug-in technology - 2

= Horizontal, vertical and inclined arrangement possible

= Compact installation dimensions

= Connectoris separable and can be swapped at any time

®  Touch-safe, floodable and maintenance free

= Fullydryinsulated, therefore:

= No handling of liquid or gaseous insulating materials during installation

= No leakage or environmental risks

= Routine tested before delivery

CONNEX pluggable cable connector

Size Highest voltage ~ Nominal voltage Conductorto ~ Nominal current’ Conductor cross- Conductor Diameter over Artic}e no.t

Un [kV] U, [kV] ground voltage Uy I, [A] section?3[mm2]  diameter® [mm] insulation [mm] variants)
[kV] RM RM

4 72.5 60 - 69 36 2,500 95 - 2000 9.3 - 55.9 33.0- 785 849 999 999 XXXXX
5-S 145 132 - 138 76 2,500 95 - 2000 9.3 - 55.9 36.5-76.0 859 999 999 XXXXX
6 145 132 - 138 76 2,500 95 - 2500 9.3-65.0 36.0-1135 866999 999 XXXX
6 170 150 - 161 87 2,500 95 - 2500 9.3 - 65.0 36.0- 1135 886999 999 XXXX
6-S 245 220 - 230 127 2,500 95 - 2500 9.3 - 65.0 36.0-1135 886999 999 XXXX
7 300 275 - 287 160 4,000 500 - 3000 24.8-725 75.0-131.0 877999 999 XXXX
7-S 362 330 - 345 190 4,000 500 - 3000 2%8-725 75.0-131.0 877999 999 XXXX
8 420 380 - 400 220 4,000 500 - 3000 2%8-725 65.0- 1440 889 999 999 XXXX
9 550 500 290 4,000 500 - 3000 2.8-725 65.0- 1440 899 999 999 XXXX

1) I, for cable accessories [depending on cable cross-

section).
2] The cross-section range is an indicative value only.
The range can only be achieved if the min./max.
Rotatable bell flange diameter over conductor and the min./max. diameter
The rotatable bell flange over insulation are observed.

3) Values shown in table are for round multiwire (RM]
enables pre—assembly, for conductors. Values on request for round solid (RE)
examp[e, since the cable and round fine stranded (RF) as well as enameled
does not have to be rotated wires conductors.

4) Individual variant number specified with a

durmg installation. configurator based on cable data.
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Cable connections and joints

CONNEX pluggable cable connector - the right connector for every cable

PFISTERER accessories are configured cable-specifically. The blue QR code at the bottom right takes you to all relevant
parameters for the CONNEX cable connector.

The most important parameters for the CONNEX cable connector you can already see here:

= Voltage level (kV]: ®  Diameter over insulation in mm:
Defines the size of the cable connector Defines the complementary tools

= Application: Indoor [

Type of cable screen

Outdoor J Low temperature [ Offshore [ = Cross-section of the cable screen:
Defines the complementary tools Defines the insulating section of the cable connector
® | ink box connection: Yes[] Nol] = Type of armoring
If yes, diameter of the bonding cable (mm]: (wire or tape armoring):
m  Diameter over conductor in mm: Defines the complementary tools

Defines the contact system of the cable connector

Insulation Cable screen Istarmoring 2nd armoring Outer sheath

Conductor Semi-conducting

layer

You can find the configuration form for the CONNEX cable connector
on the CONNEX website under downloads.

Example illustration: CONNEX size 6 cable connecting system

) CONNEX cable connector ) ) CONNEX epoxy resin joint )

Contact
Bell flange Insulating part system

Thrust Contact
piece ring
Tension
cone

Modular cable solutions PFISTERER 9
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Cable connections and joints

CONNEX pluggable gas-insulated joints

Safe high voltage joints can be realized efficiently and flexibly using the high-performance
CONNEX joint family with either conventional or alternative gas insulation.

There are versions designed for straight or right-angled arrangements as well as branch joints - all with
the same advantages for versatile use: Every CONNEX joint can connect different cable types and cross-
sections. Thanks to a very high degree of pre-assembly and plug connector technology, all these joints are
ready to use for the rapid final installation of

diverse pluggable CONNEX components and complementary tools, for example:

= CONNEX cable connectors for all types of XLPE and EPR cable (see section 1.1]

= CONNEX bushings for connecting bare conductors (1.3)

= CONNEX dummy plugs for voltage-proof sealing of unused connection points (2.2)

For numerous applications, whether short-term or for longer periods:
= Formation, extension and diversion of cable runs

= Type testing and on-site testing of cable systems and equipment

= Supplying equipment on cables from overhead lines, etc.

Practical tools make joints safe and easy to use [for details see 2.3):

= Cable supports with cable clamps for reliable functioning and safe operation
= Fastening brackets as basic tools for various safety and handling purposes
= Transport casters and sets for moving the joints without cables plugged in

At a glance
®  Proven modern joint family for high and extra high voltages
® |nsulated with either conventional or alternative gas
= Diverse types for various joints: straight, right-angled, branch joint
®  Different cable types and cross-sections can be connected with each joint
= Fasyto use thanks to plug-in installation and very high degree of pre-reassembly
= Forfast plug-in connection of various CONNEX products:
Cable connector (1.1}, bushing (1.3), dummy plug (2.2) etc.
®  Connected parts are separable and can be swapped at any time
= Onrequest, different connection sizes can be combined in one joint
®  Standard features: Bursting disk for
pressure protection, gas density monitor sssee . SRS
with activatable remote monitoring Loa )
= Metal-enclosed and fully insulated
= Routine tested before delivery

10 PFISTERER Modular cable solutions
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Cable connections and joints

CONNEX gas-insulated connection joint

N wm The gas-insulated CONNEX connection joint for up to 550 kV is a proven
5 - . E W all-rounder: It efficiently and reliably joins XLPE and EPR cables of
PFISTERER " the same or different types with a plug-in connection, and creates

CONNEX gas-insulated connection joint

Application

voltage-proof terminations for cable testing.

Pluggable connection of two cable sections
Cables with different cross-sections can also be connected
Electrical cable testing

Size Highest voltage Nominal current Individual testing AC BIL* Article no.
Un [kV] I, [A] T min [kV] [kv]
4 72.5 2500 140 325 827 049 101
5-S 145 2500 275 650 827 052 101
6 170 2500 325 750 827 053 101
6-S 245 2500 460 1050 827 059 101
7-S 362 4000 460 175 827078011
8 420 4000 440 1425 827 076 021
9 550 4000 580 1550 827 076 031
CONNEX gas-insulated T-joint
The gas-insulated CONNEX T-joint for up to 245 kV can be used to neatly
branch off from one larger cable to one or two smaller cables.
PFISTERER ! If one connection point remains unused, it can be easily sealed using a
—" H voltage-proof CONNEX dummy plug [more in section 2.2).
Application
! = Branch off from one XLPE or EPR cable to one or two XLPE or EPR cables

CONNEX gas-insulated T-joint

y a | 'j -

If one connection point is unused, it has to be sealed using a voltage-proof

dummy plug

Size Highest voltage Nominal current Individual testing AC BIL* Article no.
Unm [kV] I [A] T min [kV] [kV]

4 72.5 2500 140 325 827062 101

5-S 145 2500 275 650 827 047 201

6 170 2500 325 750 827057 101

6S 245 2500 460 1050 827063 101

* Lightning impulse (withstand voltage)

Modular cable solutions
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Cable connections and joints

CONNEX pluggable gas-insulated joints

CONNEX gas-insulated elbow joint

With two connection points arranged at right angles, the gas-insulated
CONNEX elbow joint for up to 245 kV enables space-saving

optimized cable routing in confined spaces and across multiple levels.
Combined with a vertically plugged in CONNEX bushing, the elbow joint is
a fast and mobile solution for temporarily supplying equipment on cables
from overhead lines, for example during revisions or repairs,

or also for occasional electrical equipment testing.

Application
= Pluggable connection of two cable sections

= Pluggable connection for the transition from cable to bare conductor

CONNEX gas-insulated elbow joint

Size Highest voltage Nominal current! Individual testing AC BIL* Article no.
Un [kV] I [A] T min [kV] [kv]
5-S 145 2500 275 650 827077010
6 170 2500 325 750 827077 002
6S 245 2500 460 1050 827077 003
* Lightning impulse (withstand voltage)
Contact pin -

Example illustration:

Component arrangement with combined use of
pluggable CONNEX bushing (top) and pluggable
CONNEX cable connector (bottom) on the
CONNEX elbow joint

12 PFISTERER Modular cable solutions
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Cable connections and joints

CONNEX pluggable bushing

The dry-insulated CONNEX bushing with advanced plug connector technology
offers lifelong very high user-friendliness:

Mounted vertically on a CONNEX elbow joint (illustration to the left below], it forms
a practical interface for the transition from overhead line or busbar to cable - also
as a mobile interim solution and for occasional testing. In addition, the bushing can
be used for connecting transformers to bare conductors (see catalog part 1).

In each application, the bushing is efficiently installed by plugging it into CONNEX
connection elements, which are permanently integrated into CONNEX joints and
transformers. The bushing is installed and removed without handling gaseous or
liquid insulating materials, without intervening in the inner workings of the joint or
equipment. At any time, the bushing can be swapped for a CONNEX cable
connector of the same or compatible size. The pluggable CONNEX bushing has
been in the PFISTERER product range for over 20 years.

At a glance

= For efficient flexible connection of bare HV conductors in many applications:

= Can be plugged into CONNEX elbow joints for mobile interim solutions and
occasional tests

= For permanent or temporary connections of transformers
(see catalog part 1)

®  Dry, solid-insulated and with plug connector technology, therefore:

= [nstallation without handling gaseous or liquid insulating materials, without
intervention inside the CONNEX joint or transformer

= Swappable with other CONNEX components, e.g. cable connector

= Can be plugged multiple times - simplified transportation and handling

= Water and dirt repellent silicone rubber insulator sheds

= Maintenance-free, no leakage or environmental risks, explosion-proof

= With voltage tap for measuring the loss factor (tan 8) and capacitance

= Routine tested before delivery

T~

o

i

CONNEX pluggable bushing

Size Standard Type Highest voltage Nominal current Length from  Arcing distance Creepage Weight Article no.
Upp [kV] Ih [A] flange [mm] [mm] distance [kgl
[mm]
4 IEC RIS 72.5 2000 960 600 2248 49 828 184 001
5-S IEC RIP 145 1250 1600 1300 4495 85 828 186 012
6 IEC RIP 145 1250 1665 1250 4495 108 828 187 020
6 IEC RIP 170 1250 1923 1500 5270 125 828 187 019
6-S IEC RIP 245 1250 2735 2300 7595 166 828 192 001
4 IEEE RIS 72.5 2000 960 600 2248 49 828 184 001
6 IEEE RIS 138 1250 1665 1250 4836 108 828 187 021
6 |IEEE RIS 161 1250 1915 1500 5788 125 828 187 022
7 IEEE RIS 138 2600 1680 1260 4836 280 828 193015
7 |IEEE RIS 230 2000 2730 2310 9005 400 828 193012
7-S IEEE RIS 345 2000 2980 2560 9998 414 828 193 013
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Cable connections and joints

CONNEX pluggable epoxy resin joints

With its compact design, the CONNEX epoxy resin joint for up to 170 kV combines many strengths for
versatile applications — even under extreme conditions:

Thanks to solid insulation and plug connector technology with a very high degree of pre-assembly,
the CONNEX epoxy resin joint is immediately ready for final installation by plugging in the cables - &
without any laborious handling of gaseous or liquid insulating materials. ‘

XLPE and EPR cables of any type equipped with CONNEX cable connectors (see section 1.1)
can be plugged in and combined in a joint, whether the same or different cable types and
cross-sections, rigid or highly flexible cables.

The CONNEX joint always creates all-round safe and flexible connections:
Touch-safe and floodable. Maintenance-free and explosion-proof.

Without leakage or environmental risks. With any common screen treating.
Buriable version tested for underground use [illustration below on the right].
Offshore-certified by the classification society DNV GL.

As a result, the CONNEX epoxy resin joint is ideally suitable
= For the formation, extension and repair of cable runs
®  For prefabrication of cable systems that can be installed quickly
= As avoltage-proof terminating element for cable testing
= For use in confined spaces and sensitive environments,
e.g. equipment housed indoors, in urban areas, on offshore platforms
= Asan easy-to-store reserve for the fastest possible cable repairs

Find out how the CONNEX epoxy resin joint is used as part of the
PFISTERER Universal Repair Kit or an offshore system solution in sections
5.2 and 5.3. More product details follow on the next page.
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Cable connections and joints

1.4

At a glance

= Compact joint for currently up to 170 kV for demanding applications in
confined spaces, sensitive environments, underground, offshore:

= Touch-safe joining of two cables of the same or different types

®m  [astest possible repair of damaged cable sections

= Assembly of pretested offshore and onshore cable systems

®  Fasyto use thanks to plug-in connection technology and
very high degree of pre-assembly
= Fully dry insulated with epoxy resin
=  No handling of liquid or gaseous insulating materials during installation
= No leakage or environmental risks, maintenance-free and explosion-proof
= Floodable, resistant to UV radiation and salty atmospheres
®  QOffshore-certified by the international classification society DNV GL
®  QOptional accessories: CONNEX dummy plugs (see section 2.2)
= Available for all common screen versions
= Routine tested before delivery

CONNEX pluggable epoxy resin joints

Size Highest voltage Installation site Nominal current’  AC withstand voltage BIL* Article no.
Up [kV] I [A] 1 min [kV] [kv]

4 72.5 Outdoor or indoor, offshore 2500 140 325 827 234 001

6 170 Outdoor or indoor, offshore 2500 218 750 827 234 006

6 170 Underground for burial 2500 218 750 827 234 007

*

Lightning impulse (withstand voltage)

For underground use:
Shrink-wrapped pluggable CONNEX epoxy resin joint, shown here with a view of the inside
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Cable connections and joints

CONNEX pluggable outdoor cable termination

Self-supporting, solid-insulated, with plug-in technology for connecting all cables
equipped with suitable CONNEX cable connectors: The CONNEX outdoor cable
termination fulfills the highest requirements for efficiency, environmental safety and
flexibility from the moment it is installed in the substation.

For rapid replacement of existing terminations. Ideal for tests with a mobile stand.
Lifelong versatile use as a plug-in technology solution, allowing a pre-prepared cable
to be plugged in and unplugged at any time - for example as an interim solution with
CONNEX cable connector (see also section 3.1).

At a glance ;

®  Self-supporting, dry insulated, with plug-in installation technology -

= Meets highest demands for efficiency, environmental safety and flexibility —

= Maintenance-free use in substations = _

®  Forfastest replacement of existing terminations =

®  Can be used as a lifelong flexible interface for connecting e.g. reserve cables, u
test cables or temporary site cables with CONNEX cable connectors

=  Oiland gas free, fully dry insulated with silicone, therefore:

= No handling of liquid or gaseous insulating materials during installation

=  No leakage or environmental risks, explosion-proof

= Water and dirt repellent insulator sheds

m  Optional accessories: Termination stand (see next section 2.1)
= Routine tested before delivery

CONNEX pluggable outdoor cable termination

Size Highest Nominal BIL* Min. creepage  Arcing distance Designation Article no.
voltage voltage distance (mm)
Un [kV] Un [kV] (kV) [mm]
6 145 132-138 -550/ +650 5520 1700 CONNEX POT145-C55 828 191002

* Lightning impulse (withstand voltage)

16 PFISTERER Modular cable solutions



Complementary tools for safety, protection and ease of handling

Tools for outdoor cable terminations

Termination stand
I The mobile, highly flexible stand serves as a temporary solution for easily setting

up various PFISTERER outdoor cable terminations for up to 300 kV (listed in the
first bullet point below]. This versatility stems from the stand’s universal
mounting plate, which is compatible with common termination base plates in the
PFISTERER portfolio without any modifications. Thanks to its casters, the stand
can also be moved flexibly. Not suitable for prolonged outdoor use.

At a glance
= Mobile stand with universal mounting plate for various PFISTERER outdoor

terminations up to 300 kV: CONNEX POT, DOC, EST, ESS, ESP (complete
range in catalog part 2}

®  Fortemporary applications, e.g. laboratory and on-site tests

®m  Height-adjustable cable holders to accommodate all common
cable bending radii

= With a sturdy and palletizable transport box made of solid wood with a
metal frame, ideal for storage and repeated transportation

= Not suitable for prolonged outdoor usage

= Article number: 880 283 970
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Complementary tools for safety, protection and ease of handling

Tools for CONNEX components

Assembly, earthing and protective cap

The assembly cap allows the CONNEX cable connector to be pretensioned and
heat-shrunk. It is then fully pre-assembled ready for final installation. This is
done by plugging it into various CONNEX components: joints, outdoor cable
terminations or also sockets on GIS or transformers (details in catalog part 1).
The assembly cap also serves as an earthing cap and protective cap.

At a glance
= Three functions in one tool: Installation, earthing and protection
®  Pre-assembly can be carried out anytime, at any suitable location

= For protection against damage as well as ingress of liquids and solids
®  Suitable for offshore use

Assembly cap

Size Article no.
4 827 174 104
6/6-S 827 174106
7/7-S 827 174 107

Protective cap

Protects unplugged CONNEX cable connectors that are already fitted on
the connection cable or test cable, also pluggable CONNEX bushings and
surge arresters, for example from rain when used outdoors.

At a glance

®  For protection against damage as well as ingress of liquids and solids
®  Use recommended during storage and transportation
®  |ncluded with CONNEX cable connectors and
CONNEX bushings (with standard order)
= Not voltage-proof

Protective cap

cie Article no.
4 827 708 011
5-S 827 708 012
6/6-S 827708013
7/7-S 827 708 014
8/9 827 708 015
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Complementary tools for safety, protection and ease of handling

Solid-insulated dummy plug

For sealing and voltage-proof closing of plug connection points on various
CONNEX components: on all solid and gas-insulated joints as well as pluggable
outdoor cable terminations for voltage-proof closure when testing the product.
Also for sockets installed on transformers and gas-insulated switchgear.
Suitable for continuous operation, voltage tests and offshore use.

\ Solid-insulated dummy plug

Size Highest voltage Article no.
Upn [kV]
4 72.5 827 700 004
5-S 145 827 701 002
6 170 827 706 013
6-S 245 827 706 014
7 300 827 706 005
7-S 362 827 706 004
’ Cover disk
- : -, Protects unused CONNEX sockets on gas-insulated joints and epoxy resin joints
‘g‘“_‘:::-’o.. g | )c as well as on transformers and GIS against damage and ingress of liquids and
. . S solids, for example rainwater when used outdoors.
] - a
‘ :‘ ’ At a glance

®  For protection against damage as well as ingress of liquids and solids

= Suitable for offshore use

®  |ncluded with CONNEX joints and cable connectors (with standard order]
= Not voltage-proof
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Complementary tools for safety, protection and ease of handling

m Tools for gas-insulated CONNEX joints

For the faultless functioning of a CONNEX cable connector in normal operation and its protection
in the event of a short-circuit, it is essential that it is installed and used properly.

The following modular CONNEX tools facilitate and support the use of CONNEX cable connectors
on all three types of gas-insulated CONNEX joints.

When using CONNEX cable connectors on gas-insulated CONNEX joints, it is important that the cable is properly
guided and fixed centrically with the connection point on the joint, as illustrated below. Otherwise, electrical contact
between the conductive elements of the plug connector and joint may be impaired, as well as their insulation.

In addition, the cable must be secured at its connection point in the event of a short-circuit.

The extra parts and sets are explained in detail below. Together, they provide essential functions
for safety and user-friendliness in daily use:

®  Precise hold for connected cable ends with CONNEX cable connector

= Stable support and safe movement of CONNEX joints

x
5
5 |

..k i \ Cable support and cable clamp set
<k PRISTERRRS ensure and secure the centric cable

position (arrow) on a gas-insulated

g S— CONNEX connection joint

The following tools can be used individually or in combination:

Fastening brackets ia

Serve as basic tools for various safety and handling purposes: ‘i}
= For fastening gas-insulated CONNEX joints to the ground with bolts \"/}

®  For attaching the following additional tools to gas-insulated CONNEX joints:

Cable supports with cable clamp set [clamp data in the following table)

Are key elements for safe operation:

= Forguiding and fixing the cable centrically with the connection point on the joint for
long-term reliable functioning during normal operation and testing

® At the same time, the cable is fastened with the required first clamp to safely absorb
transverse forces occurring at this point in the event of a short-circuit

®  Cable supports are available for both sides of CONNEX connection joints and T-joints

Cable diameter range @ [mm] 50 - 75 75 - 100 100-130  130-160 160 - 200

Article no. 562438001 562438003 562438002 562438004 562 438 005 Y 2
Transport casters make joints mobile: ‘
®  Foreasyand safe movement of gas-insulated CONNEX joints

= |deal for use in test laboratories
= The joint must not be rolled/moved with cables plugged in

Transport sets combine safety and mobility: X
= For moving CONNEX joints with cable support fitted \‘\
= The joint must not be rolled/moved with cables plugged in : $
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Complementary tools for safety, protection and ease of handling

The composition, method of ordering and packaging units for these accessories vary depending on
the type and specified application of gas-insulated CONNEX joints.

The following tables and the footnotes at the end of the page describe general characteristics and
special features of specific joints.

A

”?lf'. »

CONNEX connection joint CONNEX elbow joint CONNEX T-joint
The joints shown here have all the accessories fitted on the right-hand side of the joint. In general, all connection points to which cables are connected should be
equipped with suitable cable supports; order-specific requirements for the cable support should be confirmed at the time of ordering.

Tools for gas-insulated CONNEX connection joint

Size Connection joint Fastening brackets Cable support Transport casters Transport set
Article no. Article no. Article no. Article no. Article no.
(1 fastening bracket) ! (1 set) (1 caster] ! (2 casters + 2 struts]
4 827 049 101 564 940 004 564 943 003 560 091 002 564 943 007
5-S 827052 101 564 940 004 564 943 003 560 091 002 564 943 007
6 827053 101 564 940 004 564 943 003 560 091 002 564 943 007
6-S 827059 101 564 940 004 564 943 003 560 091 002 564 943 008
7/7-S 827078011 564 940 004 564 943 003 560 091002 564 943 008
8 827076 021 564 940 003 564 943 002 560 091002 564 943 009
9 827076 031 564 940 003 564 943 002 560 091002 564 943 009

Tools for gas-insulated CONNEX elbow joint

Size Elbow joint Fastening brackets Cable support Transport casters Transport set
(1 set) 2 (1 caster] ! (2 casters + 2 struts)
5-S 827077010 Already fitted 564 943 004 560 091 001 564 943 005
6 827077 002 Already fitted 564 943 004 560 091 001 564 943 005
6-S 827077 003 Already fitted 564 943 004 560 091 001 564 943 005

Tools for gas-insulated CONNEX T-joint

Size Branch joint Fastening brackets Cable support Transport casters Transport set 1-way side
(1 fastening bracket) 4 2-way (1 set) 2 1-way (1 set] 2 (1 caster]1® (2 casters + 2 struts)

4 827062 101 2:2 Zig gg§ 564 943 006 564 943 002 560 091 002 564 943 009

5-S 827 047 201 222 ng 88§ 564 943 006 564 943 002 560 091002 564 943 009

6 827057 101 zzi Zig gg§ 564 943 006 564 943 002 560 091002 564 943 009

6-S 827063 101 222 Zig 885 564 943 006 564 943 002 560 091002 On request

! Each to be ordered individually; four fastening brackets / four casters required per joint

2 Cable clamp set to be ordered separately because its specification depends on the respective cable diameter

3 Each to be ordered individually; joint requires two different fastening brackets, two on each side of the joint

4 Fastening bracket -002 for side of joint with two connection points, -003 for side with only one connection point

5 Forthe transport set, only two transport casters are required on the side of the joint with two connection points,
as struts are already provided with the cable support
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Quick-Deploy System Solutions
Basic systems: Terminations on cables

Efficient quick-deploy systems by PFISTERER are fast, safe and flexible in use. With high-performance components
and complementary tools available in different configuration levels to suit your needs.
Customized to fit your specified applications and areas of use.

Practical for testing and construction uses, for example:
®  Can be connected to similar or different types of equipment,
depending on specification
= Available with different cable lengths and practical tools (see section 2)
= Routine tested as a system before delivery. Corrosion-resistant and maintenance-free.

Can be pre-assembled from versatile basic components:

Dry PFISTERER terminations

PFISTERER offers a large portfolio of solid-insulated terminations (complete in catalog part 2):

®=  CONNEX cable connector [pictured below) for maximum flexibility in terms of interchangeability and mutiple use:
Can be plugged into transformers and GIS with suitable CONNEX sockets, and also into the new
CONNEX outdoor cable terminations (details in section 1.5). Can also be connected to all CONNEX joints
as with the plus systems in the next section. Separable and swappable in each of these use cases.

= Terminations with slip-on technology and application-specific designs:
Flexible ESF without support (shown below), EST-SUB with its own support element, EST-SUB SA with
integrated surge arrester for equipment protection and support.

® |nitial installation and use, remodeling and dismantling of all dry PFISTERER terminations
without laborious handling of liquid or gaseous insulating materials,
without environmental or leakage risks

Highly flexible rubber cable
®  Proven under extreme conditions as are usual in offshore applications
= Robustand extremely flexible

Optional: Cable drum

= For easy transportation, optimal storage, fast deployment

= Suitable for standard containers of different sizes

= With guide rail for transport by forklift

= Optionally with pneumatic drive for rolling cable onto the drum easily and orderly

Examples of basic systems

1 iﬂ_ ﬁ}: g

CONNEX cable connector

ESF outdoor cable termination
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Quick-Deploy System Solutions
Plus systems: Extensions with joints m

The basic systems from the previous section can be extended and continued as required.
For (their) flexible expansion, numerous CONNEX joints are available.
Lifelong versatile and easy to install thanks to plug-in technology.

Second configuration level: System extensions with pluggable CONNEX joints

For various applications and usage scenarios on land and at sea:
®  For flexible creation, extension or diversion of cable routes
For example as bypasses for equipment bridging as described in catalog part 2
®  Asvoltage-proof terminations or elements of system solutions for testing
Very lean design possible with CONNEX epoxy resin joints, also for confined spaces
®  As a mobile solution for the transition from overhead lines and busbars to cables

I

For example for repairs or revisions, applications in section 4.1

§
Can be implemented with diverse CONNEX joint types using installation-friendly plug-in technologyg

Regardless of the insulation type, CONNEX cable connectors of the same or compatible size can be
plugged into all CONNEX joints, separated and swapped at any time. Without laborious handling of
insulating materials during initial and subsequent installations for temporary or permanent use.

Dry insulated CONNEX epoxy resin joints for up to 170 kV
= Touch-safe jointing of two cables of the same or different types
= Forapplications in sensitive environments, underground, offshore, etc.

= All production information in section 1.4 -

CONNEX joints for 72.5 to 245 kV or 550 kV, insulated with conventional or alternative gases
= Three construction forms for different jointings: straight, right-angled, branch
= Different cable types can be connected with one joint

= With practical tools for professionally safe use of
CONNEX cable connectors on gas-insulated CONNEX joints (in section 2.3)

= All production information in section 1.2

Top: Solid-insulated EST-SUB SA termination
with integrated surge arrester

Bottom right: Gas-insulated CONNEX elbow joint
Bottom left: CONNEX cable connection

CONNEX joints with CONNEX cable connectors
Top: Gas-insulated T-joint

Middle: Gas-insulated connection joint
Bottom: Solid-insulated epoxy resin joint
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Quick-Deploy System Solutions
Advanced systems: Complete solutions

PFISTERER realizes sophisticated complete solutions for extensive applications and complex requirements
from the drawing board to deployment for efficient transportation and use.
Including complementary tools and consumables. With installation and usage training.

Third configuration level: Comprehensive PFISTERER system solutions
These implement the quick-deploy approach in an exemplary manner, even for complex requirements:

= Universal Repair Kit for the fastest possible repair of high voltage cable routes
Flexible in use on all specified cable types, can be applied long-term as a permanent solution.
See how in section 4.2.

= Universal Routing Kit for immediate deployment for testing and construction uses in a grid area
Flexible to use on all specified connection configurations on diverse transformers and GIS.
Realizes temporary equipment connections, if required with voltage-proof termination.




Quick-Deploy System Solutions

Versatile connecting and jointing systems for mobile transformers and GIS
Lean, fast and safe in use. Can be flexibly connected to cables and bare conductors.
An application example with modular emergency transformers is shown in catalog part 1.

Complete solutions for all connecting and jointing interfaces of mobile substations

During construction work, mobile substations equipped with PFISTERER cable system solutions can be

a cost-efficient alternative to months-long outages of vital power grid sections or equally time-consuming
installations of replacement solutions, such as temporary overhead lines.
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Equipped for many cases and locations.
With quality in variety from a single source.

Energy for modern life and business is time when
electricity flows smoothly.

With PFISTERER accessories for high voltages you
gain power of impact in time-sensitive situations and
scope for contemporary development of your

power grid infrastructure on land and at sea.

See how in the following outlooks on classic and
more recent applications in worldwide operational
practice with PFISTERER solutions from all three
accessories catalog parts.

Individually, in combination or as modular systems,
they form strong supports for power supply grids

in line with economic and ecological requirements.
They are efficient, safe and reliable to use:

For short-term repairs and emergency interventions.For
medium-term revisions and cleaning.

For long-term projects such as power grid construction,
retrofitting and modernization.

Now discover some of the many ways in which you can
sustainably advance your work for security of supply
with PFISTERER.

PFISTERER 27

Modular cable solutions



Application outlooks
Versatile components. Variable cable systems.

With customized flexibility. For lasting efficiency.

Equip high-voltage grids pragmatically and develop them progressively - with
PFISTERER accessories both are achieved safely and economically. The portfolio
comprises proven technologies and the largest selection of plug-in technology
solutions for lifelong efficiency in reliable use at sensitive grid interfaces. Below

is an excerpt from the many options to implement these flexibly as required,
starting with transitions between bare conductors as well as XLPE and EPR cables.

Connecting and jointing components between The connecting and jointing accessories can be

overhead lines, busbars and cable systems do not professionally installed as quickly and easily as possible,
always serve as permanent interfaces for the without handling liquid or gaseous insulating materials.
transmission of electricity in substations or cable They are modular and can be used multiple times. If
transition stations. In operational practice, there are required, they can also be utilized variably on diverse

also many temporary application scenarios ranging equipment and in different connecting constellations,

from a few hours to several days and also longer depending on how many applications are to be covered in
periods for various types of work on high voltage one area of activity or grid area. The PFISTERER accessories
and extra high voltage grids. shown here and on the following pages combine these

attributes with specific features for special applications
Sections of overhead lines are bridged in order to carry and requirements.
out planned remodeling or extensions of transmission _ h:-_b
grids, or necessary repairs after P S——— G
storm damage. In substations, interim ~
solutions are required when
maintaining or renewing equipment.
Likewise for voltage tapping for
testing new cable routes or existing
transformers after cleaning, for
example. And many more situations.

Crucial for efficiency
As different as the reasons, requirements -
and durations may be for the use of E
interface solutions between conductors of -
different or the same types, in all cases

the same properties are crucial for their

efficient design and lifelong use: - =1, _
-l
= ._;\———I——-"”'
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Versatile and lean across levels and around corners
Depicted on the far left is a CONNEX bushing plugged into the
CONNEX elbow joint. This highly versatile joint is part of the
product series of gas-insulated CONNEX joints for voltages up
to currently 245 kV or 550 kV (details in section 1.4]).

The individual joint types are available with conventional or
optional alternative insulating gases.

Besides the gas-insulated joint types for straight
connections or branches, the elbow joint shown
here enables a wide range of right-angled
connections on the same level or across several
floors. All common XLPE and EPR cables with
CONNEX cable plugs as well as CONNEX bushings
for connecting bare conductors can be plugged in.
This results in maximum flexibility of use with
conductors of the same or different types, which
can be connected neatly around corners or across
levels on different heights, even in tight spaces.

CONNEX elbow joints can therefore be used in
many practical ways: To supply equipment for a
short time on cable from a busbar or overhead
line (pictured on the far left) or occasionally for
an electrical test. As elements of system solutions
with cables that can be pre-assembled with
diverse PFISTERER terminations using slip-on or
plug-in technology, for example with EST-SUB for
substations (application in the middle; all ter-
minations are shown in catalog part 2. You can
see how to quickly remedy device failures with
other PFISTERER cable systems in catalog part 2.

Maximum flexibility in lifelong use

The CONNEX family with the widest range of
components using plug-in technology provides
long-term flexibility for connecting equipment
and joining cables. As does, for example,

the latest addition for HV applications:

The CONNEX outdoor cable termination (third
application from the left] can be used flexibly
as a permanent interface between cable and
overhead line or busbar, as well as for the
temporary connection of interim, replacement
or test cables with CONNEX cable connectors.

Every cable achieves maximum range of use

with CONNEX cable connectors at both ends:

Then it can also be plugged simultaneously

into all CONNEX joints of the corresponding

size or into GIS and transformers with suitable
CONNEX sockets. The latter form universal interfaces
for variable connection of diverse pluggable
CONNEX components: cable connectors, bushings,
surge arresters (the CONNEX system concept is
explained in catalog part 1). Cable systems with
CONNEX master all applications that demand

fast assembly and removal as well as robustness
against environmental factors. The following
underground and offshore applications show how.
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Application outlooks

Real risks managed the lean and secure way.

With one repair solution for different cables.

For the fastest possible repair of high voltage cable routes, there is no need

for a crystal ball to know when any particular cable might be at risk of damage.
Because PFISTERER provides power grid managers with a powerful instrument:
The Universal Repair Kit is tailor-made for flexible usability on all defined cable
types in a grid area. Lean and long-time storable. Ready to use immediately.
Fast to install. Reliable in operation as a permanent solution.

There are many causes for cable route faults: Excavators
frequently damage cables during construction work.
Weather, water ingress, aging and other factors can
severely disrupt their functioning. For grid managers,
these and other everyday risks always present the

same dilemma between the highest security of supply
and the equally needed profitability:

Extended downtimes due to cable faults are now

more than ever a real scenario due to often lengthy
procurement times for replacement solutions.
Alternatively, there is the option of stocking spare parts,
which becomes more costly the more different cable
types are laid in a power grid.

That's why PFISTERER opens up a better way with the
Universal Repair Kit for above-ground and underground
cables. It combines versatile cable accessories in precise,
application-specific configurations. As a result, the scope
of each repair kit is exactly streamlined according to
requirements. And its contents completely cover all
predefined XLPE and EPR cable types when in use.



User-friendly for all grid-relevant cables

Two central components of the repair solution are proven
indoors and outdoors in long-term operation, and are
depicted above in a straight installation arrangement:
CONNEX plug connectors serve as connecting parts at
the ends of the existing cable and the replacement cable.
CONNEX epoxy resin joints act as connecting elements
between them.

Both are characterized by their ease of installation
thanks to their design features of solid insulation

and plug-in technology. The cable connectors are
connected to the epoxy resin joints by plug-in-process
- without laborious handling of gaseous or liquid
insulating materials. The compact design of both
CONNEX components additionally supports their
integration into cable trenches and shafts.

CONNEX cable connectors and joints can be used in a
wide variety of ways: Suitable for all globally widespread
XLPE and EPR cables, they connect the same or different
cable types, whether rigid or flexible, with aluminum

or copper conductors, as well as different diameters

and insulating materials (see also product sections 1.1
and 1.4). In addition, all common methods of cross-
bonding and treating cable screens are possible with
CONNEX epoxy resin joints. Catalog part 2 contains
suitable link boxes for each.

Application outlooks

No component too many. Everything necessary sorted.
The modular design of CONNEX cable connectors allows
the assortment of parts in the repair solution to be
precisely focused on the defined application spectrum

- with cable-specific components and those that
universally fit different cable types.

For professional, fast transportation and use, PFISTERER
supplies all necessary components, additional tools and
consumables systematically pre-sorted in weatherproof
container boxes and clearly coded for easy reordering.

An overall plan is included, with an overview of all boxes,
their contents and application areas. The correct perfor-
mance of all work steps is described in the accompanying
installation instructions, and is taught in advance by
PFISTERER in obligatory training courses (see section b).

Thus optimally prepared, the repair runs smoothly:

Once the defective section of a cable route has been
located, exposed and cut out, suitable CONNEX plugs are
fitted to the remaining cable ends. Then a replacement
cable is positioned in between. This is pre-assembled with
CONNEX plug connectors or is then fitted with them when
applied. Finally, all the plug connectors are plugged into
CONNEX joints, fixed and, if necessary, shrink-wrapped

- and that's it. The cable shaft can now be sealed,

with the installed repair components remaining inside

as a permanent solution for operation.

For the fastest possible swapping of terminations and
lifelong versatile usability of the replacement solution,
PFISTERER also offers ready-to-use retrofits featuring
CONNEX outdoor cable terminations with plug-in
technology (far left in the picture]. More details can be
found in catalog part 2.



Application outlooks

Leading the way: With CONNEX long-term

high performing on high seas and on land

In the turbulent wind energy business too, CONNEX acts as a strong lever in
the field of tension between security of supply, environmental protection,
time and cost pressure: The offshore-certified connecting and jointing system
has been convincing in maritime use for more than 20 years thanks to its
technological edge and potential for the future: Quickly installed. Reliable
and maintenance-free in long-term operation. With the greatest variety of
components for turnkey systems in ever higher voltages.

The increase from 33 kV to 66 kV in inter-array cabling
between wind turbine generators (WTGs) and offshore
substations marks a milestone in the recent history of
offshore wind energy. The switch from medium to high
voltage is driven by the overarching goal of achieving
higher power output at lower cost. And the next step up
to even higher voltage levels is already on the horizon:
New-generation WTGs are becoming even more power-
ful. 66 kV will not be enough for their inter-connection.
So the trend is clearly moving toward 145 kV and
beyond.

Certified for offshore. Proven in operation.

As a pioneer and driver of innovation, PFISTERER supports
the progress of offshore wind energy with the continuous
development of CONNEX. The connecting and jointing system
for voltages up to currently 550 kV was the first of its kind

to be offshore-certified by DNV GL, the world's largest
classification and consulting company for ships and WTGs.
For over 20 years, CONNEX has been in versatile use in
numerous offshore installations, including pioneering ones.

For example, connecting the inter-array submarine and
tower cables of 102 WTGs in East Anglia ONE, the first
large-scale wind farm with a 66 kV grid. Another firstin
the North Sea was realized with CONNEX at the DolWin
gamma converter station: the first installation of a
highly flexible 155 kV cable with connecting and jointing
accessories from the CONNEX range.

Strong lineup for sensitive applications

The advantages of the CONNEX family at component and
system level explain its lead in offshore applications
today and in future. It comprises touch-safe, floodable,
salt and UV-resistant cable plugs, connection joints and
T-joints, plus surge arresters and extra tools for pre-
assembly, component protection, testing and more.

As aresult, PFISTERER offers the largest portfolio for
turnkey connection systems with advanced solid insu-
lation and plug-in technology. Designed to be friendly
for users and the environment, CONNEX solutions
ensure constant power flow in WTGs and converter
stations as well as offshore and onshore substations

in a sustainable and cost-efficient manner.




Installation-friendly in all situations. Efficient lifelong.
The CONNEX cable connector [plug) bundles crucial
advanced design features. Versatility and full encaps-
ulation coupled with solid insulation, plug-in technology
and rotatable bell flange ensure its efficiency in all
life-cycle stages: The CONNEX plug can be prefitted

and pretested on all common XLPE and EPR cables ready
for connection. Its final installation is always carried out
by plugging it in, whether into CONNEX joints or GIS

and transformers - without intervening in their inner
workings, without handling gaseous or liquid insulating
materials, and without twisting the cable to connect it.

Once live, the CONNEX cable connector is touch-safe,
maintenance-free in operation and extremely robust
thanks to the separation of mechanical and electrical
contact in its design. The cable connector is screwed
at the outside of the flange bell and thus fixed. The
electrical contact is made in the protected interior.
Insights into the CONNEX connector in catalog part 1
show how tried-and-tested technical principles ensure
lifelong reliable functioning.

Application outlooks

4.3

CONNEX epoxy resin joints for up to 170 kV are also
recommended as top team players for offshore solutions.
They too are solid-insulated and pluggable, maintenance-
free in use, touch-safe and versatile. In compact designs
for straight cable routing or branches, they connect
cables of the same or different types equipped with
CONNEX plug connectors. CONNEX epoxy resin joints
and cable connectors therefore form the strong basis

of offshore systems up to 170 kV.

As power outputs increase, the dimensions of offshore
structures are growing and so is the need for modular
designs comprising largely prefabricated components
with built-in technical equipment. CONNEX systems
accompany this trend: Pretested as a whole. Can be pre-
assembled in sections in wind turbine tower segments
or platform modules. Efficiently pluggable together on
site. With flexible expansion options with CONNEX or
other PFISTERER products from a single source.

Dropper cables, for example. In WTgs, they connect

the GIS to interface joints with the inter-array cable

(on the left in the picture below). PFISTERER makes this
connection using highly flexible Class 5 rubber cables
with prefitted CONNEX plugs and compatible epoxy
resin joints. PFISTERER can extend these systems in
any direction: Up into WTG nacelles [pictured above)
with PLUG connectors as generator connections.

Down to the inter-array cable connection. In addition,
CONNEX complete systems are available for substations
offshore (pictured below]) and onshore. Including

device protection, where space-saving design is possible
with compact pluggable CONNEX surge arresters.




Services

m Installation know-how
for safe initial operation

High voltage places the highest demands on the safety and reliability of systems
as well as connecting components and complementary tools. Their quality is

not the only deciding factor. Professional installation is equally important -
based on practical experience. HV components from PFISTERER are therefore
installed exclusively by specialist personnel who have received product-specific

training and certification. For the sake of lifelong operational reliability.
And also important to maintain the warranty.

To this end, PFISTERER provides comprehensive
know-how transfer in practice and theory:

Installation service

PFISTERER supports you worldwide at regional level
with installation services. Provided by our own installa-
tion teams or partner firms certified according to strict
PFISTERER criteria. With experience of working in a
variety of conditions. In a cable trench. In a dry dock. On
offshore platforms. With expert knowledge and a
precise feel for a wide variety of cable technologies and
grounding concepts, all the way to connecting fine fiber
optic cables to monitoring boxes. In every situation,
competent and efficient in tried-and-tested work steps
for safe and professional installation.

Installation training
For the qualification of your fitters, PFISTERER arranges
the obligatory high voltage installation trainings in the

company’'s own training centers worldwide or also
individually on your premises.
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All training courses include detailed product training as
well as requirements, preparations and carrying out the
installation, with practical exercises and tasks. The
training content can be adapted to specific training
needs, for example the process of plugging in a
CONNEX bushing, cable connector installation in
confined spaces with the aid of an assembly cap,

or the installation of mobile interim solutions.

Upon successful completion of the course, each
participant receives a time-limited certificate.

This authorizes them to work independently with the
product system they were trained in.

The standard training courses,

which can be extended, include:

= Safety briefing

= General production and application knowledge

= Overview of installation procedure and
installation instructions

= Design and components of the accessory

= Cable preparation

= Assembling the accessory on the cable

® |nstalling the accessory on the equipment or in the
cable route, if necessary with grounding system

Installation instructions

The safe and proper installation for PFISTERER acces-
sories is described in detail with text and illustrations in
product-specific installation instructions. They are
enclosed with each delivery as part of the product. Each
set of instructions must be read in full before starting
work, followed step by step, and kept accessible at all
times in the immediate vicinity of the product, for example
in the control center or switch room.



Services
Engineering expertise E
for individual solutions

Efficiently bridge grid equipment, repair cables as quickly as possible, provide
mobile power, carry out tests safely, etc. Demanding applications like these
and others at high voltage require customized cable system solutions.
PFISTERER does the work for you - happy to be your highly capable

project partner with:

= Expertise in the development, design and realization of individual connecting and jointing systems including
installation tools as well as transportation and storage solutions

= Routine in diverse interfacing activities between designers, manufacturers and operators of
high voltage grids and systems

=  Worldwide project experience with complex cable system applications, for example highly compact
emergency transformers and complete mobile substations for large-scale grid remodelings

This QR code will take you to exemplary projects with
customized PFISTERER solutions.

Would you like support with your project?
Email us at infofdpfisterer.com.
We are looking forward to your project!
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PFISTERER

"TasCom Supply & Services" LLP

050057, Republic of Kazakhstan,
Almaty, Timiryazev Str., Asia-Most 42 k15/108, office 206

Mob.: +7 705 870 1382
E-mail: project@tascom.kz

http://www.tascom.kz

In 1921, Karl Pfisterer founded his factory in Stuttgart for special electrical products
with the aim of improving the world of power transmission. The PFISTERER Group
has pursued this goal of quality and technological leadership for more than

100 years. Today, PFISTERER is one of the world’s leading specialists and system
suppliers for energy infrastructure — with a complete range of cable accessories,
overhead line technology and components along the entire transmission chain from
power generation to consumption. With state-of-the-art manufacturing processes
and 1,200 employees at 18 international locations, PFISTERER not only connects the
power grids of today and tomorrow, but also makes an important contribution to a
sustainable and secure energy supply.

www.pfisterer.com the power connection
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AO0BPO MNO>KAJIOBATD!

B 3ToM nepBoM U3 Tpex NoAKaTaNOroB npeacTaBieHbl
peweHus PFISTERER no coeanHeHuto obopynoBaHus
BbICOKOIO M CBEPXBbICOKOIO HaNpPS>KEHUS €
NPUHaANEXHOCTAMU AN BbICOKONPOU3BOAUTEJIbHBIX

B TeYyeHue Bcero cpoka cnyxbbl TpaHchopMaTopoB U
pacnpepenuTenbHbIX YCTPOWCTB € 3/1era3oBoii nsonsumen
(KPY3), 3KOHOMWYHBIX C MOMEHTa U3TOTOBJIEHUSA U
HaAEeXHbIX B 3KCMyaTaLum.

[MopTdonno n3fennin B OCHOBHOM COCTOUT M3 MPOBEPEHHO
BpeMeHeM yHuBepcanbHoi cucteMbl CONNEX ¢ BHYTpeHHVMU
CYXUMW U30JIMPOBAHHbBIMU U WUTEKEPHbLIMU KOMMOHEHTaMK, OT
kabenbHbIX coeMHEHNN 1 KabenbHbIX MydT 10 pa3pafHMKOB
L0019 3alUWTbI OT NePeHanpsxXeHUs U NpUHafNexHoCcTel ANg
TeCTUPOBAHUSA, 3a3eM/IEHUA 1 KOPOTKOrO 3aMblKaHUs, a Takxe
MOHTaXxa 1 kpenneHus. 3ToT BbIbop foNoNHAET NPOXOAHOW
M3019TOp CreynanbHo ANs pacnpefennTenbHbIX YyCTPONCTB C

3/1era3oBon n3onaumnen.

B saToM nogkaTtanore npeactaBneHa nogpobHas
MHPOpMaLMA C XapaKTepucTUKaMm U nsobpakeHussmMu pnsa
Kaxporo nsgenus. Kpome toro:

= (0B30pbl NONOXMTENBHbLIX 3G dekToB 1 cnocobos
npumeHeHns cucteMbl CONNEX nns nsrotosneHmns u
akcnnyataumm KPY3 n tpaHchopmaTtopoB

®  KpaTkoe 3HAKOMCTBO C TEXHONOMUAMU AN1F HALEXHOTO
KOHTaKTMPOBAHUS U N30NMPOBAHUA, A TakXe
addeKkTMBHOro NnpodeccroHanbHOro MoHTaxa

B [lepcneKkTUBbI BO3SMOXHOIO MPUMEHEHNS KOMNOHEHTOB
PFISTERER Ha ocHoBe pa3nuyHbIX CUCTEMHBbIX
KoHGUrypaumii U KOMBUHAUWI NPUMEHEHWUN,
CTaUMOHaPHbBIX 1 MOBMAbHbIX

= IHdopmauma o conyTcTBylowmx ycayrax: CbopoyHsle

ycnyru n obyyeHune, a TakxKe MHXUHUPUHT

XoTUTe NoNy4YuThb AONONIHUTENbHYI0 UHPOPMaLMio?
OTI'IpaBbTe 3anpoc no 3J'IeKTpOHHOIZ noyTe Nanm No3BoHNUTEe
HaM: KoHTakTHa4qa I/IHq)OpMaLLVIFI yKa3aHa CHapy>Xwn Ha
nocnepHew cTpaHuLe.

Cneumnanuctel PFISTERER no nHTepdelicHbIM pelieHnsam

OynyT pafbl OTBETUTL Ha BaLLM BOMPOCHI.

3necb u cenyac PFISTERER xenaeTt BaM no3HaBaTeJIbHOT 0
W BAOXHOBJNAOWEro yteHus!

LNanbHelwune nepepoBble UHTep¢encHbie peweHusa PFISTERER ans BbiICOKOBONBTHbIX U CBEPXBbICOKOBOJIbTHbIX

npUMeHeHU NnpeacTaBiieHbl B:

BTOPOM NoAKaTanor co BCeM aCCOPTUMEHTOM COBPEMEHHbIX
M TpaauLMOHHbIX KoHUeBbix My¢pT PFISTERER, a Takxxe
COeAUHUTENIbHbIX MYPT U COAMHUTENbHBIX KOpPo6oK.

X MOXHO TOYHO KOMBUHMPOBATL U MCNOABL30BATL A7
MHOTOYMCIEHHbIX COMPAXEHNUA BO3LYLWHbLIX TUHWUIA, Ha

KabenbHbIX Tpaccax n B NoACTaHUNAX.

Coep.meeanb\e CUCTeMbl anqa TpaHCd)OpMaTOpOB n pacrnpenenuTenbHblX yCTpOl;ICTB C 371era3oBon nsongaumen

MopkaTanor 3 c gpyrumu komnoHeHTaMm CONNEX
C BbIFTOJHOM LWUTEKEPHON TeXHONOrnen, TaKuMmu

Kak My} Tbl, NPUHAANEIXHOCTU M NpeABapuTeNibHO
cobpaHHble KabesibHble pelleHuUs, 3roTOBJIeHHble
no MHAMBWAYANbHOMY 3aKa3sy U KOHGUTypupyeMble
ong cneunaabHOro NOCTOAHHOIO U BpEMEHHOTO

MCNoSIb30BaHW4A, HanprMmep, B Ka4ecTBe 6a\7|r|aca, B

npubpexxHon 30He, N9 peBU3niA, NnepeobopyfoBaHMsa v T.0.
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B 3ToM kaTanore npoaykummn npefcTaBneHsl Hanbonee nonynsapHele n3genns n3 accoptumenta PFISTERER.

,D,OI'IOﬂHVITeJ'IbeIe BepCun n pacwmpenund ongd pas3yindHblxX I'IpI/IMeHeHl/IDI LOCTYMHbBI MO 3anpocy. |/|3£I,e)'|l/lﬂ, 0003Ha4YeHHbIe Kak

OONONHNTENIbHbIEe MPUHaONEeXHOCTN, He BXOAAT B CTaHﬂ,apTHbIl;l KOMMNNEeKT NOCTaBKU 1 Npu HEO6XO,£I,I/IMOCTI/| 3aKa3blBakTCA

OTAeNbHO.

Coep.meeanb\e CUCTeMbl anqa TpaHCd)OpMaTOpOB n pacrnpenenuTenbHblX yCTpOl;ICTB C 371era3oBon nsongaumen

PFISTERER



Beenexue B cuctemy CONNEX

CunbHble KOMMNOHEHTbI AJIA CUNIbHbIX YCTAaHOBOK.
MpeunMywwecTBa pna ceteun bnaropgapa pewenuam PFISTERER.

CoeauHUTENbHbIE KOMMNOHEHTbI M MPUHAANE)KHOCTU ANF TpaHCHOPMaTOpPOB U
pacnpegenuTeNibHbIX YCTPOMCTB C 3siera3oBoi usonauuei (KPY3) okasbiBaloT pelatollee
BJIUSIHME HA TO, HACKOJZIbKO 6€30MacHO U IKOHOMUYHO NPOEKTUPYIOTCSH M IKCMYaTUPYIOTCS
YCTaHOBKM Ha NPOTSXKEHUM BCero cpoka mx cnyxxbbl. 06 aToM cBUAETENLCTBYET MUpPOBas
npakTUKa UX NIaHUPOBaAHMUA, NPOU3BOACTBA U IKcnayaTauun. UMeHHo nosaTtoMy PFISTERER
obbeaUuHAET nepepoBbie TEXHONOMMU U LUIMPOKUIA CMEKTP KOMMOHEHTOB B MOAYJIbHYIO0 CUCTEMY
Ang 3¢ppeKTUBHOro NOAKIYEHUS K CETU U 3aLLMTbl CUCTEMDI.

C ucnonb3soBaHueM wtekepHbix peweHnin CONNEX pna tpaHcpopmaTopoB u KPY3:

MO)XXHO YCTaHaBJIMBaTb CTaHAAPTbI ANA 3KOHOMUYHbIX U OnTuManbHas KOHCTPYKUUSA AN CJIOXKHbIX ycnonmﬁ

3KOJIOTMYHbIX CUCTEMHbIX KOHCTPYKLIMHA 3KcnayaTauum
C KOMMOHEeHTaMu 419 NOAKYEHWA K CEeTU U 3alMThl OT KoMnakTHbLIN 1 repMeTUYHbIN Kopnyc Ans paboTsl B
nepeHanpsxXeHUs, KoTopble bbICTPO ycTaHaBAMBaOTCS, CTECHEHHbIX YC/IOBUSAX B FTOPOAE, B MPMOPEXHON 30He U B
3aMeHsi0TCA B loboe BpeMs v He TpebytoT obcnyxumBaHums. nosoCcTax.

Hanpumep, c kabenbHeiMn coennHernamm CONNEX YcToMYMBOCTb K NbIAW, FpA3u, BNare, coneHon atmocdepe,

Bnaropaps KOMNAKTHON KOHCTPYKLMIW C CYXOU N30NALMEN. ynbTpadproneToBOMY U3NyYeHUIO, XON0AY 1 XKape.

6 PFISTERER CoepuHuTENbHbBIE CUCTEMBI A5 TPAaHCHOPMATOPOB U pacnpeennTesbHbIX YCTPOUCTB C 371era3oBoil n3onsuue

besonacHocTb ans 6e3ynpeHHoro BBOAA B 3KCcnnyaTayuio
YcTaHoBKM NPOXO4AT 3aBOACKME UCTBITAHNA, NEerko
TPAHCNOPTUPYIOTCA U MOTYT NOCTaBNATLCA TOTOBbIMK K
noAKOYeHWto, BCerga B 3aKpblTOM COCTOAHUN.

y,EI,O6Ha‘;| TEXHONOMNA NOAKIOHEHWA CBOAUT K MUHUMYMY PUCK

ownboK Npm ycTaHoBKe.

Hape)xHocTb B 3KCnyaTaLUmM Ha NPOTSXXKEHUU AecATUNETUN
Bnaropaps npoBepeHHbIM TEXHONOTMAM, UCAbITAHHBIM
KOHCTPYKUWSAM, MHAUBWAYaNbHO NpoBepeHHOMY KavecTsy. C
pelweHnsIMn, 0TBeYaloLW MMM NOBLILLEHHbIM TpeboBaHNAM
Be3sonacHocTu: KoMnakTHble paspagHUKK 418 ONTUMabHON
33Tl OT MepeHanpseHWs HemocpeACTBEHHO HA YyCTaHOBKe.
KoMMnoHeHTbl, npurofHblie A5 MCMONb30BaHUSA B MPUBPEXHON
30He, cepTUPULUMPOBaHbl MeXAYHaPOAHbIM

knaccudurkaumoHHbiM obuiectsom DNV GL.

Mpu 3ToM ynpowjaeTcs pyTUHA M MOXKHO NnaHupoBaTh byaywee
KabenbHble coeanHeHMA MOXKHO BbIMOJIHUTb He3onacHbIMUK ond
KacaHud, 4TO CHMXKaeT pUcK N ycnina o6cny>K|/|Barou_|,ero
nepcoHana. Bes3 cnoxHbix BMelaTenbCcTB B CUCTEMY MOXHO He
TOJIBKO MPOBOAUTE UCMbITAHNA NO TOKY N HANPAXeHUto, HO 1
peann3oBaTh HOBble KOHGUIYpaLMM YCTAHOBKM B Te4eHUe Cpoka
ee aKkcnayataunn, HanpuMmep: nepexon c BO3,£I,yLLIHOVI INHNW Ha
Ka6eany+o nnn HaOGOpOT; pas3nnyHble O6XO>K,EI,€HI/IF| C
HeDITpaJ'IbHOIﬁ TOYKOWN 3Be34bl 0414 pa3/INYHbIX 3alWLNTHBIX MEp Ha

TpaHcdopmaTope.

9KOHOMMYHas MOJepHM3aLUs CYLLECTBYIOLLUMX YCTAaHOBOK
CONNEX MoxHo B ntoboe BpeMa fobaBuThb B yxke
CYLLECTBYIOLLME YCTAHOBKM C TEM XKe MOT0XNTENbHbIM

Bq)q)eKTOM, HYTO U NPpW NCNONTb30BaHUKM B HOBbIX YCTaHOBKaXxX.

C nomowibto CONNEX MOXXHO pauMoHannM3MpoBaTb 3KCMyaTauuio, 3allUMTUTb CyLlecTByoLee
o6opypoBaHue u caenatb ucnonbsosaHue KPY3 un tpaHcpopmaTtopoB 6onee rubkum.

Ha cnepyrowux aByx cTpaHmMuax nokasaHo, kak CONNEX pa6oTaeT kak Moay/ibHas cucTeMa C yHUBepcaibHbIM UHTEpeicoM ans

MHOIMUX WITEKEPHbIX KOMMNOHEHTOB.

Coep.meeanb\e CUCTeMbl anqa TpaHCd)OpMaTOpOB n pacrnpenenuTenbHblX yCTpOl;ICTB C 371era3oBon nsongaumen
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Beenexue B cuctemy CONNEX

NMopaknioueHue n 3awmTa ¢ noMoubio cucteMbl CONNEX:
Conpsi>keHue gns WTEeKEePHbIX KOMMOHEHTOB

LleHTpanbHbIM 3neMeHTOM cucTeMbl CONNEX AiBnseTcs annapaTHas yacTb (rHe3po0) ¢ cyxoi

nsonsaumnen. OH yctaHaBnuBaetca B KPY3 u TpaHchopMaTopax, B KJIeMMHbIX KOpobKkax unu

HenocpeaCcTBeHHO Ha KOTeJIbHOM Koprnyce Tpchq)OpMaTOpOB B KayecTBe q)VIKCI/IpOBaHHOFO

n ogHoBpeMeHHO YHUBepcCaJibHOro conpsi>keHud anad MHOro4YMCJIeHHbIX LUTeKePHbIX

CoeAUHUTENbHbIX KOMMOHEHTOB U NpuHagnexxHocten CONNEX.

Ab6conoTHasA COBMECTUMOCTb YCTAaHOBOK NPU MaKCUMaibHOMN
rmbKocTy Ucnosib3oBaHuA

Bce komnoHeHTel CONNEX, paamep KoTopbix onpefensetcs
[VanasoHoM HanpskKeHWs, MOryT DbITb MOAK/IOYEHbI K
annapaTHoi yacTu (rHesay) CONNEX Toro xe unu
COBMECTUMOro pasmMepa:

kKabenbHble LWTeKepbl AW NPOXOAHbIE U30NATOPbI, @ TakxXe
OrpaHVynTeNN NepeHanpsaxXeHns U pasnnyHble
npvHagNexHocTH,

B 0COOEHHOCTU, KOPOTKO3aMbIKaTeIM-3a3eMIIUTENN.
Bnarogaps ucnonb3oBaHmio LUTEKEPHO TEXHOOM UK, CaMOii
BbicTpol 1 be3onacHom TeXHONOTMK MOHTaXa He TOSIbKO
KabenbHbIX FrapHUTYPOB, HO M MPOXOLHbIX M30NATOPOB.

[Mpn atom komnoHeHT CONNEX BcTaBnsetcs B annapaTHyto

4acTb 1 3aTeM dukcupyeTcs. [ocne NoakNOYeHNs OH

Q((\ KabenbHas yacTb

8 -
_\_o, .

Pa3pagHuK 3alMUTbI OT NepeHanpsaXeHUs

i

MpoxonHow nsonsatop

MU3onupyiowwas lWiTeKepHas 3arnyluka

8 PFISTERER

CTAHOBUTCA TMOKNM BO MHOTMX OTHOLUEHNAX: KOMMIOHEHT MOXHO

B 11060 MOMEHT OTCOELUHNTL W 3aMEHUTb Ha aHaNornUHbIN
nnu gpyroi komnoHeHT CONNEX Toro e pasmepa - be3
BMellaTebCTBa B KabenbHbIii 0TCeK, KOPMyc U BHYTPeHHee
YyCTPOWCTBO yCTaHOBKMU.

Cunctema CONNEX yHuBepcanbHa 1 npoBepeHa B
MCMOb30BaHUM CO BCEMW PACcMpoOCTPaHeHHbIMU
M30N9LMOHHBIMY cpeaamMu Anga TpancdopmaTtopos v KPY3: ot
KNacCUYeCkmUx MUHepasbHbIX Macen v ras3os 0
anbTepHaTUBHbLIX CPeJ, Takux kak 3pupbl UV 3KON0TMYeCKH
9 PeKTMBHbIE rassbl.

TpaHcdopmaTop
AnnapaTtHas yacTb
obopynoBaHus
| S
PacnpepenutenbHoe
YCTPOWCTBO C 3J1erasoBomn
nsonauuen

COE,EI'I/IHI/ITe}'Ibe\e CucTeMbl onqa TpaHCd}OpMaTOpOB n pacnpenenntenbHbix yCTpOVICTB C 3nerasoBoy n3onaunen

C nonoXkutenbHbiM 3¢ PpeKTOM AN NPOM3BOACTBA U

3KcnnyaTaLuu BbICOKOBOJIBTHBIX CUCTEM

B YcTaHOBKa B 3aKpbITOM COCTOAHMMW BO BpeMs 3aBOACKNX
MCMBbITAHUI U MOCTABKW, MOHTaXa v NyCKOHaNafo4HbIX
MCNbITaHUN

B MuHuMusaumns paboT Mo MOHTaXy 1 TEXHUYECKOMY
obcnyxuBaHuio be3 ncnonb3oBaHUA rasa n Macna Ha
KOMMOHEHTax 1aun ycTaHoBKax

. KoMnakTHble KOHPUIYpaL UM COeANHEHNI U KOHCTPYKLMN
TpaHcPOpMaTopOB A5 OrpaHUYeHHbIX paboumnx
MPOCTPAHCTB B 34aHUAX

B YCTaHOBKM MOXHO rnbko nepenpodunnposatb, MOCKONbKY
MX MOXHO BapbmnpoBaTb, NOAKIIOYasA K Kabenam u
BO3JYLWIHbIM MNHWAM be3 BMellaTenscTBa B paboTy
cucTemsl

B 3awnTa oT nepeHanpsi>XeHnsa MoXeT ObiTb ONTUMabHO
pa3MelleHa HeMmocpeACTBEHHO Ha YCTaHOBKE M 3aHUMaeT
MaJio MecTa

B HelTpanbHble ToukM TpaHchopmaTopa MOXHO rnbko
MCNONb30BaTh AN1F Pa3NYHbIX 3aLWUTHBIX Mep:
3a3emieHue, U30NALNA, KOMNEeHCaUMUs 3aMblkaHWI Ha
3eMIto

COE,EI'I/IHI/ITe}'Ibe\e CucTeMbl onqa TpaHCd}OpMaTOpOB n pacnpenennTenbHbix yCTpOVICTB C 3nerasoBoy n3onaunen

Be3onacHo u HageXXHo

B Pewenns CONNEX gnsa BbICOKOTO U CBEPXBHICOKOTO
Hanps>XeHNs NPOXOASAT TUNOBbLIE M MOAYSIbHbIE UCMbITAHUSA
B COOTBETCTBUM C pPa3nUYHbIMK TpeboBaHNAMM
MexayHapoaHslx ctaHpapTos (IEC, IEEE v ap.)

B YcTaHOBKA C MCMNO/b30BaHMEM LITEKEPHOW TEXHONOT MM Ha
3aKkpbITON yCTaHOBKe, YTO 03Ha4YaeT oTCyTCTBUE
PVCKOBAHHbIX BMeLLIaTeIbCTB B €e BHYTPeHHee yCTPOMCTBO
NN KOMMOHEHThI

B 570 03Ha4aeT OTCYTCTBME PUCKA YTEUKM U MUHMMANbHbIE
PUCKN A5 OKpY>Katolet cpenbl

B C CONNEX kabenbHble coepiuHeHuns besonacHbl ans
KacaHWs, NpUroAHble B yCNOBKSAX 3aTOMNIEHNS U He TpebytoT
obcnyxunBaHms

B |IMetoTcs KabenbHble coeAnHeHNs, MydTbl U OrpaHnynTeNm

nepeHanpsXeHus, cepTuGULMPOBaHHbIE A% NPUMEHEHNS

B NpubpexHom 30He
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PeweHua pna tpaHcpopmatopon u KPY3.

lMpoBepeHHOe KavyecTBO PFISTERER.

Ha cnepymwowux ctpaHuuax npeactaBneHa nogpobHas
MHPopMauLms 06 oTAeNbHbIX COEAUHUTEJIbHbIX KOMMOHEHTaX
M NpUHApNeXXHOCTAX ANg HanpshkeHus ot 72,5 kB po 550 kB
ANna TpaHchopMaTopoB U pacnpepenuTeNbHbIX YCTPONCTB C
3/1erasoBoi U3onsLUen.

PeweHus PFISTERER - 3To TexHU4YecKuit nporpecc,
OCHOBaHHbIW Ha NPOBEPEHHbIX TEXHOJIOTUAX U
anpo6upoBaHHbIX KOHCTPYKLUAX. Pa3paboTaHbl c yyeToMm
100-neTHero onbiTa B 06nacTu nepefayn 60AbWNX TOKOB U
N30ALNN BLICOKMX HAMPAXKEHW.

Pa3spa6oTaHbl, nponsBeaeHbl U cobpaHbl B COOTBETCTBUM C
BbICOYANLIMMM CTAaHAAPTAaMM KayecTBa C UCNOJIb30BaHMEM
CaMbIX COBPEMEHHbIX TEXHOJIOMUiI1 HAa NPeANPUATUAX
PFISTERER B EBpone, koTopble cepTudULMpoBaHbl No
cTaHgapTtam ISO B 0bnacTu kayecTBa M 3KOAOrMYECKOro
MeHe[XXMeHTa, a Tak>Xe oXpaHbl 340p0BbsA U be3onacHoOCTU
Tpyda, a TakXke COOTBETCTBYT Pa3IMUYHbIM N3BECTHbIM
oTpacieBbiM CTaH4apTaM 1 cneunanbHbiM TpeboBaHMUAM

MHOFOYMNCNIE€HHbBIX KNNMEeHTOB CO BCero Mmnpa.

CoequHuUTeNbHbIE CUCTEMBI ANF TpaHCd)OpMaTOpOB 1 pacrnpenenuTesbHblX yCTpOVu’JCTB C 3nerasoBov n3onaunen

PeweHusa PFISTERER gns BbiICOKOro ¥ cBepXBbICOKOIO
Hanps>KeHUsi NPOXOAAT TUNOBbIE U MOAYJIbHbIE UCMbITAHUSA

B COOTBETCTBMU C Pa3NIM4HbIMK TpeboBaHNAMU
MeXxayHapoaHbix ctangapTos (IEC, IEEE v ap.). Vicnbitanua
nposofaTcsa B komnanuu PFISTERER B BbICOKOBONIBTHOW
nabopaTopumn 1 Ha UCMbITAaTENbHbIX MONAX ANS KOHEUYHbIX JIMHUIA

NN B NPU3HAHHbBLIX NCMNbITATEJIbHbIX MHCTUTYTax.

FapHuTypbl PFISTERER Tak)xe ycnewHo npoxoasaTt
perynspHbie CUCTEMHbIe UCNbITAHUA C Pa3NIU4HbIMKN
Kabensamu BH u CBH B cooTBeTcTBMU Cc TpeboBaTenbHbIMU
cneundmrKaLUaMmn 3aKasumMKa, KoTopble BEIXOAAT 38 paMku
TpeboBaHWit cTtaHfapToB. KpoMe Toro, oHW NnoATBepXAatoT
CBOtO 3¢¢EKTMBHOCTb B Xo4e npefBapuTesibHbIX
KBaJ'IVI(bVIKaLI,I/IOHHbIX MCﬂbITaHI/HZ, OANALNXCA HECKONTbKO
MecdLeB, KOTOPpble UMUTUPYIOT AeCATunneTnd pa6OTbl B
peanbHbIX yCNIOBUAX IKCMNyaTalnn. 3Tn OONONHUTEJIbHbIE
NCNbITaHUA NMPOBOAATCA B COTPYAHMNYECTBE C MNoJIb30BaTE/IAMU
nnponssoanTenaMmm Ka6ene|7|, KaK BHYTPW KOMMNaHUKN, TakK A
3a eenpegenamu, B na6opaTopM|/| NN B NOJIEBbLIX YCNIOBUAX, B

3aBUCMMOCTHN OT Tp6‘6OBaHl/|l7I K NCNbITAHNAM.
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KoMnoHeHTbl gnda TpaHcdopmaTopos 1 KPY3

AnnapatHas yacTtb CONNEX

Ansa TpaHcdopmaTopoB

AnnapaTHas yacTe CONNEX obpasyeT conpsxerue Mmexay TpaHcdopMaTopoM 1 Apyrumu
wrekepHbiMKU komMnoHeHTaMn CONNEX. AnnapaTtHasa 4acTb MOXeT ObITb yCTaHOB/IEHa B ll0HOM
nonoxeHnn. CooTBETCTBYIOLLAs FEOMETPUS COEIMHEHNS rapaHTupyeTcs cobniofeHnem Bcex
AeicTeyoLmx cTaHaapTos. [penMyLiecTBa 06yCcI0BIEeHbB BO3MOXHOCTbHIO YCTAHOBKM B
TpaHchopMmaTopa yxe Ha 3aBofe. ITO NO3BONAET MPOBECTYW MOJIHYI0 3aBOACKYI0 NPOBEPKY
TpaHcdopmaTopa. pu cbopke coegnHeHNs Ha MeCTe NPOM3BOAUTCS TONIbKO CaM NpoLiecc

LTeKepHoro NOAKAKYEeHWA, 4TO 3Ha4YUTeNIbHO COKpallaeT BpeMd C60pKl/l.

KpaTkuit 0630p

= Bo3MoxHa bonee KOMNakTHaa KOHCTPYKLUUS, YEM B COOTBETCTBUM CO CTAHAaPTOM
= OTCYyTCTBME OFPaHMUYEHUIN B OTHOWEHMIM MOHTaXHbIX MO3ULWIA

= [eoMeTpUU COEANHEHUI U MOHTaXHble AnuHbl cornacHo EN 50299-1 1 EN 50299-2
= [IpoBepka KaxJoro u3fenus nepef nocTaBKoin

AnnapatHas yactb CONNEX - TpaHcdopmaTop

Pasamep Makc. paboyee HomunanbHoe Ha-  Hanpsaxexue BIL* Homu- MoHTaxHas anunal Q [mm] HomeHknaTypHbi N
Hanpsxerne Uy, npsxeHne Mexay nposoaHu-  [kB] HasbHbI (BapuaHTsl)
[kBI U, [«BI koM 1 zemnein Ug TOK
(kB In [A] Komnakrhas kon-  EN 50299-2 EN 50299-1
A
4 72,5 60 - 69 36 325 2500 - 310 583 828 041 999 XXXXX
5-S 145 132-138 76 650 2500 410 470 757 828 051 999 XXXXX
6 145 132-138 76 650 2500 410 470 757 828 061 999 XXXXX
6 170 150 - 161 87 750 2500 410 470 757 828 061 999 XXXXX
6-S 245 220 - 230 127 1050 2500 470 620 960 828 066 999 XXXXX
7 300 275 - 287 160 1050 4000 470 620 960 828 071 999 XXXXX
7-S 362 330 - 345 190 1175 4000 505 960 1400 828 071 999 XXXXX
8 420 380 - 400 220 1425 4000 750 960 1400 828 081 999 XXXXX
9 550 500 290 1675 4000 750 960 1400 828 081 999 XXXXX

1] 3HayeHNs 0THOCATCH K UCNOJIb30BaHMIO MWHEepasbHOro Macna B Ka4yecTBe N309LMOHHON cpenbl. |-|pl/\ ncnonb3oBaHMM acl;mpa

MOHTa>XHaqa AN1IMHa MOXeT OT/INYaTbCH.

* HoMwuHanbHoe npefesbHoe UMNYyNbCHOE HanpsaXXeHue

YanuHsaowuin agantep
,D,J'IFI afantaunn gnnHbl annapaTHoM 4acTun K

COOTBETCTBYOWNM CTaHA4APTHBIM AJINHAM

JKpaHUpPY LA
371EKTPOA

AnnapaTHblil 3aXXKnM
[3akasbiBaTh OTAENBHO)

YanuHuaowmnin agantep
(KOPOTKUA MW [AVHHBIN

cornacHo ctaHpapty)

[pyrvie BapvaHTbl N0 3anpocy

CbeMHMK HanpsXeHusa

12 PFISTERER

CbeM Hanpsa>XeHUa U KnanaH pa3Bo3aywnBaHua

Bce vactu annapaTHoM 4acTV MMEIT 3a3eMJIEHHbIN CheM
Hanpsa>XeHnq. Ero MmoxHo ncnonb3oBaTh ANg noaKnu4YeHnda K
cncTeMe MHOMKaLUnnM HanpaXXeHnd. |_|pl/| BepTV]KaJ’IbHOﬁ yCTaHOBKe
cBepxy BO ¢naHe|_|, BCTPOEH KJjlanaH pa3Bo3ayLlwnBaHna nnd
npenorepalieHnd O6pa3OBaHl/lﬂ BO34YLWHbIX KApMaHOB.

KnanaH pa3Bo3aywmBaHus

COEJJ,I/IHI/ITeJ'Ibe\e CUCTeMbl anqa TpchcbopMa'ropOB n pacrnpenenutenbHblX yCTpOl?ICTB C 371era3oBon nsongaunen

AnnapatHas yactb CONNEX -KPY3

Llns pacnpefgennTenbHbIX YCTPOMCTB € 3nera3osoi nsonsauuen (KPY3)

AnnapaTtHas 4acTe CONNEX obpa3syet conpsixkerune mexay KPY3 n gpyrumu lutekepHsiMu

koMmnoHeHTamMn CONNEX. AnnapaTtHas 4acTb ObITb yCcTaHOBNEH B 1I0OOM MONOXKEHUN.

COOTBETCTBy}OlJ.I,aFl reoMeTpuna coeHeHna rapaHTmnpyeTcd CO6J'I}O,EI,eHl/leM BCeX

aevicTBytolWmnx cTangapTos. [pevMyliecTBa 0bycnoBAeHbl BO3MOXHOCTbIO BbINMOSHEHNS

YCTaHOBKWM Ha KPY3 y>Xe Ha 3aBofe. 3710 nosBonger npoBecCTn NoJjiHoe 3aBoACKOe

ncneitanve KPY3. Mpu cbopke coegnHeHns Ha MecTe MPOU3BOAUTCS TONIbKO CaM NpoLecc

WTeKepHoro noAKMOHYeHW A, 4TO 3HA4YNTEJIbHO COKpallaeT BpeMa C60pKl/|.

KpaTkuit 0630p

u Bo3MoxHa bonee koMnakTHas KOHCTPYKUWA, 4HeM B COOTBETCTBUKM CO CTaHA4apToOM

u OTCyTCTBI/Ie OI'paHVIl-IeHI/IIZ B OTHOLWEHNN MOHTa>XXHbIX I'IOBI/ILI.VIIZ

= [eoMeTpUM COEANHEHUN U MOHTaXHble 4NnHbl cornacHo EN 62271-209

u HposepKa Ka>xnoro mnsgennd nepep nocTaBKoOW

Pasmep Makc. pabouee HomunaneHoe Ha-  Hanpsxerue BIL* Homu- ApTVKYNbHBIA HOMep
Hanpskermne Upy, npskeHue Mexgy nposogoM  [kB] HanbHbI MoHTaxHas gnnna ls [Mu] (BapuanTbl)
[kB] U, [kB] v semnen Ug [kB] ok |y [A]
KomnaktHas koH-  |EC 62271-209 IEC 62271-209
CTPyKUMS n3obpaxeHne 5 wn3obpaxeHve 3
4 72,5 60 - 69 36 325 2500 - 310 583 828 040 999 XXXXX
5-S 145 132-138 76 650 2500 410 470 757 828 050 999 XXXXX
145 132-138 76 650 2500 410 470 757 828 060 999 XXXXX
6 170 150 - 161 87 750 2500 410 470 757 828 060 999 XXXXX
6-S 245 220 - 230 127 1050 2500 410 620 960 828 065 999 XXXXX
7 300 275 - 287 160 1050 4000 505 620 960 828 070 999 XXXXX
7-S 362 330 - 345 190 1175 4000 505 960 1400 828 070 999 XXXXX
8 420 380 - 400 220 1425 4000 750 960 1400 828 080 999 XXXXX
9 550 500 290 1550 4000 750 960 1400 828 080 999 XXXXX

* HoMwuHanbHoe npeanenbHoe MNyNbCHOE HanpaXeHne

YanvuHUTenbHbIW aganTep

ﬂ)’lﬂ afgantaunn oanHbI annapaTHoDl 4acTu K

COOTBETCTBYHOLWNM CTaHO4APTHBLIM AJTNHAM

YonuHaowmnin agantep 4ANHHbIR

ol
=
—
=

—
=
—

A
—
_—

cornacHo ctaHgapTy

YONUHSOWKIA afantep KOPOTKUNA

=

CornacHo ctaH4apTy

[lpyrvie BapuaHThl Mo 3anpocy

Bce BapuaHTbl COrlacHO CTaHAAPTY U B KOMNaKTHOM
MCMONIHEHUM NPeACTaBJIeHbl B OHNalH-KaTanore
PFISTERER.

BapuaHTbl
TpaHcdopMmaTopa

BapuanTtbl KPY3

COEJJ,I/IHI/ITeJ'Ibe\e CUCTeMbl anqa TpchcbopMa'ropOB n pacrnpenenuTenbHblX yCTpOl?ICTB C 371era3oBon nsongaumen

PFISTERER 13


https://catalogue.pfisterer.com/de/verbindungen-52-550-kv/transformator-komponenten/geraeteanschlussteile/
https://catalogue.pfisterer.com/de/verbindungen-52-550-kv/gis-komponenten/geraeteanschlussteile/

s

KoMnoHeHTbl gnda TpaHcdopmaTopos 1 KPY3

LLtekepHasa kabenbHaa yactb CONNEX

LLtekepHasa kabenbHaa yacTs CONNEX MoxeT nMeTb pa3Hble KOHOUIypaLumn 1 NoaToMy MOXeT BbITb
ncnonb3oBaH Ana atoboro kabens c nonumepHon nsonauuneit. MNepenosas TEXHONOMNA KOHTAKTHOWM
cucTembl obecneynBaeT MexaHUYeCKyto U 31eKTPUYeCcKyio HaleXXHOCTb, a TakXKe BbICOKYI0 cTeneHb
rmbkocTu: Mocne npeaBapnTenbHoO cbopky Ha kKabene WTekep MOXHO Nerko NPpUCoeaUHNTb,
BCTaBMB ero B annapaTHyto yacTb ycTpoicTtea CONNEX, koTopas Ha NoCTOSHHO yCcTaHaBAMBaeTCH Ha
TpaHchopmaTopax u KPY3. KabenbHbl WiTekep MOXHO B 11000 MOMEHT OTCOEAMHUTL U NOAKIIOUYNTE
K apyromy obopyfnoBaHuIo UK KOMMOHEHTaM ¢ noaxoasawmm conpsaxeHnem CONNEX, Hanpumep, K
paznnunbiM MydTam CONNEX unu wrekeproii kabensHoit koHuesoit MydTe CONNEX (0be rpynmnsi
nspennin cM. B nogkatanore 3). KabenbHoe coegunHermne cepTudnumposaHo Ana paboTsl B

NpUBPEXKHOM 30He U NOAXOANT AN HA3KUX TeMnepaTyp (onuus).

KpaTkuit 0630p

B 3HayuTeNbHOE COKpalleHWe BpeMeHW yCTaHoBKM 6narofaps WTekepHon TeXHoI0rum

B B03MOXHOCTb FrOPU30HTaNIbHOMO, BEPTMKANbHOMO M HAKJIOHHOTO PAcnosloXeHNs, KOMNakKTHas
KOHCTPYKLUMA CoeANHEHUS

B Pa3beM MOXHO 0TCOEAMHWTL M 3aMeHUTb B Ntoboe BpeMs

= C 3alunToN OT NPUKOCHOBEHWIA, NPUTOLHbIE B YCOBUAX 3aTOMNNEHUs U He TpebyioT obcnyxknBaHus

B He copep>KaT Machla M rasa, Tak Kak MoJIHOCTbO CyXad U30NAL NS, be3s yTe4deKk 1 3KOJ10rm4eckmnx puckoB

= [IpoBepka KaX[oro U3genus nepeg nocTaBKow

LUTekepHasa kabenbHaa yactb CONNEX

e

Pa3- Paboyee Hanpsxe- HoMuHanbHoe Ha- HanpsxeHne mex- HomuHanbHbili Tok! Ceyerne nposo-  [uameTp nposo-

[nameTp no n3o- ApTUKyNbHBIA HOMep*

Mep rue Uy, [kB] npsxxexune [y NPOBOIOM W I, [A] nHvka? 3 [mm2] nHvkad [mm] naumm [mm]: (BapuaHTsI)
U, [kB] semnen Ug [kB]
RM RM
4 72,5 60 - 69 36 2500 95 -2000 93-559 33,0-78,5 849 999 999 XXXXX
5-S 145 132 - 138 76 2500 95 - 2000 9,3 -559 36,5-76,0 859 999 999 XXXXX
6 145 132 -138 76 2500 95 - 2500 9,3-650 36,0-1135 866 999 999 XXXX
6 170 150 - 161 87 2500 95 - 2500 9,3-650 36,0-1135 866 999 999 XXXX
6-S 245 220 - 230 127 2500 95 - 2500 9,3-650 36,0- 1135 866 999 999 XXXX
7 300 275 - 287 160 4000 500 - 3000 24,8 -72,5 75,0-131,0 877 999 999 XXXX
7-S 362 330 - 345 190 4000 500 - 3000 24,8-725 75,0-131,0 877 999 999 XXXX
8 420 380 - 400 220 4000 500 - 3000 248-725 65,0 - 144,0 889 999 999 XXXX
9 550 500 290 4000 500 - 3000 24,8-725 65,0 - 144,0 899 999 999 XXXX

1) Iy ans kabensbHoro rapHuTypa (8 3aBUCcKMOCTY 0T ceyerus Kabens)

2

MPOBOLHUKY 1N MUH./MaKC. AvaMeTpa no naondaunu.
3

KpyrnblX NpOBOAHNKOB [RF], a Tak>Xe 4Nnd NpoBOAHWMKOB C OAMHAPHBIMM M30NMPOBaHHBIMU MPOBOJIOKaMU.

ﬂ,VIaHEBOH ceyeHua cnenyet NOHNMATb TOJIbKO KaK OpMEHTNUPOBOYHOE 3HavYeHune. ,El,manaaoH AOCTUraeTca ToNbKO Npn cobnopeHnn MVIH./MBKC. AvaMeTpa no

TabnuyHble 3HaYEHNA ANA MHOTOMPOBOOYHbLIX KPYIbIX MTPOBOAHNKOB (RM). 3HaueHuna no sanpocy ana ogHonposongouHsix (RE) n ToHKonpoBonouHbix

4) VIHOMBMAyanbHbI HOMEp BapuaHTa, KOTOPbIN ONpefensieTcs ¢ noMoLLblo KoHGUrypaTopa no xapakTepuctukam kabens.
MpuMepHoe nsobparkeHne: CucteMa kabenbHoro nopgkntoyeHus CONNEX pasmep 6
AnnapatHasi yactb CONNEX (rHe3po) o LitekepHas kabenbHas yactb CONNEX (wrekep) .
KoHTakTHas
: cncrema - M3onupytownii aneMeHT IKonnaqKOBbM q)naHeu,=
KoHTakTHoe HaxumHot
KoJbLO 3NEeMeHT
3aX1UMHO KOHYC
14 PFISTERER CoepuHuTENbHbBIE CUCTEMBI A5 TPAaHCHOPMATOPOB U pacnpeennTesbHbIX YCTPOUCTB C 371era3oBoil n3onsuue

LWtekepHasa kabenbHas yactb CONNEX - Noaxoaswmi wutekep AN KaXkporo kabens

lapHuTypbl PFISTERER koHdurypupytoTcs cneumnansHo ana kaxaoro kabens. Cunnit QR-kof B npaBoM HUXXHeM yriy BefleT KO BCeM

COOTBETCTBYWLMM NapaMeTpaM WTekepHoi kabenbHo yactu CONNEX.

BaxHelwne napameTpsl WTekepHoi kabenbHon yacTn CONNEX npuBefeHsl 34ech:

= YposeHb HanpsxeHus (kB):
onpenendaert pasmep uJTeKepHOlZ KabesnbHOM YacTn

= [pumerenve: Brytpu nomewernunit L1 Ha oTkpeitom Bosayxe [

Huskaa Temnepatypa [J B npubpexHoi soHe [

onpegenaeT NpMHafgNexXHocTn

= [lpucoenuHeHve c COeAUHNTENBHOM KOpobKoi: fa[ ] HeT[]
Ecnu na, AmameTp MoHTaxHoro kabens (Mm):

= [lnamMeTp No NPOBOAHUKY B MM:
onpenendaeTt KOHTAKTHYO CUCTeEMY UJTeKepHOI;\ kabenbHOM YyacTun

M3onauuns SkpaH kabens 1 - apMupoBaHve

2 - apMupoBaHue

L ,D,I/IaMeTp no n3onaunm B MM:
onpepensieT NPUHAANEXHOCTH
= Tun akpaHa kabengs
= (CeyeHue sKkpaHa kabensq:
onpenenseT U30NMPYIOLWNIA 3NeMEHT WITeKepHOW KabenbHON YacTu
= Tun apmuposaHua (ApMuposaHme

M3 NPOBOJIOKN UNK J'IeHTbI]:
onpependeT NnpuHagnNexXHocTu

HapyxHas obonouka

MpoBoaHMK [MpoBoaawWwmii cnow

MoBOPOTHbIV KONINAaYKoBbIN pnaHew,
Hanpvmep, NOBOPOTHbIV KONNaykoBbI dnaHew genaet
BO3MO>XHbIM NpeABapuUTENbHbIN MOHTaX, Tak Kak kabesb He

HY>XHO 3aKpy4nBaTb Npn yCTaHOBKe.

COeJJ.I/IHVITeJ'Ibe\e CUCTeMbl anqa TpaHCd)OpMaTOpOB n pacrnpenenuTenbHblX yCTpOl;ICTB C 371era3oBon nsongaumen

O6paboTka akpaHa Kkabens MHAMBMAYanbHO
afanTUMpoBaHa K KOHCTPYKLMKU Kabens

C noMolLbio NpeaBapUTENbHO CMOHTUPOBAHHOIO 3aX1Ma
SMART M0XHO nerko 1 HafeXHo BbIMONHUTL HEKOTOPbIE

pacnpocTpaHeHHble TUMbl KOHTAKTHBIX COELI,VIHGHVIPI 9KPaHOB.

et
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KoMnoHeHTbl gnda TpaHcdopmaTopos 1 KPY3

PaspapgHuk gna 3awutbl oT nepeHanps>keHun CONNEX T

PaspaaHvkv 3Tol cepumn NCnonb3yoTca A5 3aLliKThl pacnpefenTeNbHbIX YyCTPONCTB B PaspaaHuk ans 3almuTbl oT TMosopotHas kpuiwka g

meTannuyeckux kopnycax (KPY3) unu tpaHcdopMaTopos, 0CHaLWLEHHbIX annapaTHbiMu nepeHanpshkeHnit CONNEX pasmep 6

vyactammu CONNEX. Pa3psagHuk Ans 3awnTel 0T NepeHanpsXeHuil ycTaHaBnMBaeTCs

HenocpenCTBEHHO Ha pacnpedennTeNbHOM ycTpoicTBe UK TpaHchopmaTope U
npefoTepallaeT NPOHWKHOBEHWE HELOMYCTUMO BbICOKUX NepeHanpskeHnii.

N3onauuna nynpasnenve nonem paspagHvka CONNEX narotosneHbl U3 TBEpAOro CUAMKOHA,
MO3TOMY B HUX HE COLEPXMUTCS IKOTOrMYeCcKM ONacHbIX XUAKOCTEN MU U30NALNOHHbIX Kopnyc
ra3oB. [1pu 0TCYTCTBMM BHYTpPEHHETO flaBfieHns rasa He TpebyeTcs cobnogeHne npasun
TexHuuyecKoe onucaHune

PaspapHuk gns 3awmTbl ot nepeHanpshkeHnin CONNEX pasmep 4

sKcnayaTaunmm cocynoB nod AaBieHeM N He Tpe6yech KOHTPOJIb rasa. KpOMe TOro,
TBepAaa nsonaund obecneynBaeT KOMNAKTHOCTb U, cnepoBaTtesibHO, 9KOHOMMUIO MeCTa.

= BHelHAs ANvHa 0T rHe340Boro pasbema ok. 1000 Mm CUNNKOHOBASA YaCTh

Kpatkuii 0630p = Nlnametp 250 MM
® Bec4O«r

= Okpyxatouwas cpefa: B nprbpexHo 30He, N0 OTKPbITHIM

= 3ZawwuTta KPY3 n TpaHchopmaTopoB 0T HEOMYCTMMO BbICOKOTO HAaMNPAXeHUs

u KOppOSI/IOHHaﬂ CTOMKOCTb, yCTOI;I‘-H/IBOCTb K aTMOCd)eprIM N MOPCKNM BO3,D,€IZCTBI/IF{M, He

TpebyeT 0bcnyxunBanua HeboM v B nOMeLLeHNAX
= [epMeTUYHOe 3aKpblTMe aKTUBHbIX YacTel OT BO34eNCTBUSA OKPY>KatoLLen cpeabl, = Bricota yctaHosku o 2000 M Hap ypoBHEM Mops
HanpuMep, BNarn UM 3arpasHaioWL X cnoes = OkcnayataunoHHas Temnepatypa ot -25°C po +40 °C

®  AKTMBHad 4YacTb bes MCKPOBOIo NpoMeXXyTKa C MeTalJIoOOKCUOHbIMM pe3ncTopamu

XANNOD umMHaxsdueHadau Lo I91Mmes BU'T ¥UHTBdeRY

= Bpicokas TepMuyeckas cTabunbHOCTb pe3ncTopoB PaspagHuk gnsa 3awutbl ot nepeHanps>keHuit CONNEX pasmep 6

= [lna Hanpsxenuit go Uy, = 180 kB " BHelWHas AAVHa 0T rHe340B0ro pasbeMa ok. 1400 MM

= CucTeMbl 3a3eMEHNA: U30AMPOBaHHbIE/KOMMEHCUPOBAHHBIE MV XECTKO 3a3eMIEHHbIe = [nametp 400 MM N3onupylowmit anement
= [lpoBepKa Kax[oro n3genus nepes nocTaskon B Bec88«kr

= QOkpykatoulas cpefa: B NpubpexHo 30He, NO4 OTKPbITHIM

Pa3psagHuk ansa 3awuthbl ot nepeHanps>keHnit CONNEX pasmep 4 HeboM 1 B noMelLeHMsX .
KOHTaKTHbIV 2neMeHT
Makc. pacyeTHoe Ha-  Makc. gau- HoMeHknaTypHbiit ®  BpicoTa ycTtanosku fo 2000 M Hap ypoBHEM Mops 1
npsxeHne TenbHoe Ha- KpaTkoBpeMeHHOe Hanps- Makc. octaTouHoe Hanpsxerune Uges Npu Ne n

3kcnnyaTaumoHHas Temnepatypa oT -25°C po +40 °C -

npsixexne xeHue >
U, [kB] U, [kB] Urov (1c) Uty (10¢c)  1/<20 mke 8/20 mkc 8/20 mkc 8/20 mkc 30/60 Mkc  30/60 mkc E
[xB] [B] 10 KA [«B] 5 kA [kB] 10kA [kB]  20kA[kB]  125A[kB] 500 A [kB] §
42,5 34,0 45,5 43,8 124,0 106,0 113,3 129,0 85,0 89,0 827 541 425 E
45,0 36,0 48,2 46,4 132,0 112,0 119,9 136,0 88,0 94,0 827 541 450 §
52,5 42,0 56,2 54,1 154,0 131,0 139,9 159,0 103,0 109,0 827 541 525 7
613 49,0 65,6 63,1 179,0 152,0 163,2 185,0 120,0 127,0 827 541 613 §
65,0 52,0 69,6 67,0 190,0 162,0 173,2 196,0 127,0 135,0 827 541 650 =
72,5 58,0 77,6 74,7 212,0 180,0 193,2 219.0 142,0 151,0 827541725 is >
Pa3psgHuK ansa 3awuthbl ot nepeHanps>xeHnit CONNEX pasmep 6
Makc. pacyeTHoe Ha-  Makc. onu- HomMeHknaTypHbii
npsxeHne TenbHoe Ha- KpaTkoBpeMeHHOe Hanps- Makc. octaTouHoe Hanpsxerune U npu Ne
npskeHve XeHue
U, [kB] U, [kB] Uroy (1 ¢l Uy (10c)  1/<20 mkc 8/20 mkc 8/20 mkc 8/20 mkc 30/60 mkc  30/60 mkc
[kB] [kBI 20kA kBl 10kA[kB]  20kA[kB] ~ 40«kA[kB] 1000 A [kB] 2000 A [kB]
66 53 75 69 183 154 168 188 132 138 827 547 066
72 58 81 76 200 168 184 205 144 150 827 547 072
78 62 88 82 215 181 198 221 156 162 827 547 078
84 67 95 88 232 195 213 238 167 175 827 547 084
90 72 102 95 248 209 228 255 179 187 827 547 090
96 77 108 101 265 223 244 272 191 200 827 547 096
108 86 122 113 298 251 274 306 215 225 827 547 108
114 91 129 120 315 265 289 323 227 237 827 547 114
120 96 136 126 331 279 305 340 239 250 827 547 120
132 106 149 139 365 307 335 374 263 275 827 547 132
144 115 163 151 398 335 366 408 287 300 827 547 144
156 125 176 164 430 362 395 441 311 324 827 547 156
168 134 190 176 463 390 426 475 334 349 827 547 168
180 144 203 189 496 418 456 509 358 374 827 547 180
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KoMnoHeHTbl gnda TpaHcdopmaTopos 1 KPY3

LLiTtekepHbin npoxoaHou usonatop CONNEX Kowraxrasi Gat

RIP

MpoxogHon nzonatop CONNEX ¢ cyxoln nsonauneit n nepef0BoN TEXHONOrME LUTEKEPHOTO

coefMHeHns BXOAUT B accopTuMeHT npoaykumnn PFISTERER yxe 6onee 20 netwn CoBpeMeHHble BUAbl u3onsaumu: CuHTeTUKa, nponuTaHHas cMonoii (RIS),

obecneynBaeT 04eHb BbICOKWIA ypoBeHb ya0bCTBa aKCNIyaTaumumn B Te4eHre BCero cpoka n 6ymara, nponutaHHas cMonoii (RIP)

cny>x0bl: OH yHMBEpCaNeH U MOXET UCMONIb30BaTbCS ANA NOAKIOYEHUS TpaHCHOpMaTopoB K MponutaxHas cMosoil cuHTeTnyeckas Tkanb (RIS) - 310 HoBelwasn

HEeM30NMPOBaHHbLIM NpoBoAaM, a Takxke K yrnossiM MmydTam CONNEX gna MHorouncneHHbIx TEXHOO0r1s B BbICOKOBONILTHOM cekTope. OHa 04eHb Moxoxa Ha

NPOMEXYTOUHbBIX MPUMEHEeHU (M. noakaTanor 3) v B Mo60i MOMEHT MOXeT BblTb 3aMKHEH TexHonoruio bymaru ¢ nponutkoit cMmonolt (RIP), Ho ¢ ogHUM UCKOUEeHMEM:

Ha kabenbHble coeguueHns CONNEX. B kaxpom cnyvae npoxofHoi n3onstop BMecTo ncnonb3osaHus obbiyHoM ByMaru B kadyecTBe Npokiagku Mexay

ycTaHaBnAuBaeTcs 3GpPeKTUBHO, MOAKI0YAACh K MHTepdelicHbiM kKomnoHeHTaM CONNEX, €MKOCTHBIMW C1I09MMU, CepALLEBMHA NPOXOAHOI0 M3onaTopa obepHyTa
CunukoHoBoe

dKpaHnpoBaHue

KoTopble MHTerpupoBaHbl B TpaHchopmaTopsl v MydTl CONNEX. 310 ncknovaet CUHTETMYECKOM TKaHblo. INOKCUAHAA CMOJIa UCMOb3YeTCH B KayecTBe

HeobxoAnMOCTb TPYA0eMKOV paboTbl C XKUAKUMU UNN ra3006pasHbIMU U30AALNOHHBIMK OCHOBHOIMO U30SLMOHHOIO MaTeprana Kak 419 NPOXOLHbIX U3019T0POB
MaTepuanamu, B YaCTHOCTU, C MacaaMu, TaKMMK Kak 3aflMBKa, CylKa 1 BakyyMUpoBaHue. RIP, Tak 1 RIS. 06k1 n3onaTopa BbIMOAHEHbI N3 CUAMKOHOBOTO Kayyyka.
JToboit MOHTax 1 eMoHTax npoxogHoro nsonaropa CONNEX BeinonHsaetcq 6e3
BMeLlaTeNbCTBa BO BHYTPEHHIO paboTy ycTaHOBKU UK MydThl. 3T0 03Ha4YaeT, 4To
TpaHchopMaTopsbl, ocHalleHHble coefnHeHnaMmn CONNEX, MoryT ocTaBaTbCcs HafexHo

3aKPbITbIMWM BO MHOTUX CNNOXHBIX CUTYyaLUNAX: Bo BpeMd 3aBO4CKNX MCMABITaHWIA U NOCTaBKM,

e -

BO BpeMd nogknto4eHnd n nyckoHanago4HbIx NCMNbITaHWN Ha MecTe aKennyataunn.

i
X3INNOJ dorsrroen noHroxodu niaHdaxaL[m

LWTekepHasa cucTeMa NPOXOAHOrO
KpaTkuii 0630p nsonatopa CONNEX pasmep 7-S (RIP)
= 119 3deKTUBHOTO M TMBKOro COeIMHEHNS HEU30MPOBAHHbIX BbICOKOBOJIbTHBIX MPOBOAHUKOB BO MHOTMX 061aCcTAX MPUMEHEHUS:

3mepuTensHoe
[MocTosiHHOE MNW BpeMeHHOE NoAKYeHe TpaHCHOPMaTOPOB, Takke MOXET BCTaBNATbCS B yrnosble MydpTol CONNEX ong coennnenve

PazfNYHbIX MPOMEXYTOUYHbIX NpUMeHeHWi (cM. nopkaTanor getanei 3) X _ Onaney ®
- L]

- .
. . . . “
= CTBepAol Cyxoi n3onaumnen u c TexHosorvei WTekepHOro coejuHeHuns, bnarogaps aTomy: : \\ Nsonupyiolmit anement '
‘ I
. 1) i

= YcTaHoBKka be3 paboTbl ¢ XUAKUMU N30NALMOHHBIMU MaTepranamu, 6e3 BMellaTenbcTBa B paboTy obopyposaHus
= Bs3aumozameHaeMocTb ¢ gpyrumu komnoHenTamu CONNEX, Hanpumep, co wTekepHo kabenbHoM YacTbio

KOHTaKTHbIN aneMeHT
= B0O3MOXHOCTb MHOropa3oBoro coefnHeHnqA ynpou_LaeTTpchnomepOBKymo6pa60TKy it [

= Bopo- 1 rpsseoTTasknBatoLLe CUANKOHOBBIE 30NALVOHHbIE SKPaHbI
= He TpebyeT TexHuyeckoro obcnyxmBaHus, He onyckaeT yTeuyek U PUCKOB LA OKpYy>KatoLlel cpefbl, B3pbiBobe30nacHoCTb
®  Co CbeMHWKOM A1 M3MepeHnsa TanreHca yria noTeps (tan 8) u emkocTy

L I'IposepKa Ka>4oro nagenund nepen nocTaBKoW

LLtekepHbI# npoxogHoi nsonatop CONNEX

XANNOJD 9ldeh seHLedeuuy

Pa3- CraHpaptHas VicnonHeHve Makc. paboyee Ha- Makc. HoMuHanb- [nvHa ot dnaHua PaspsagHoe pac- [nuHa nytv ytey- Bec HomeHknaTypHbIit
Mep npsixerue Uy, [kBI - Hbit Tok |y [A] [MM] cTosHME Ku ToKa [kr] Ne
[Mm] [Mm]

4 IEC RIS 72,5 2000 960 600 2248 49 828 184 001
5-S IEC RIP 145 1250 1600 1300 4495 85 828 186 012
6 IEC RIP 145 1250 1665 1250 4495 108 828 187 020
6 IEC RIP 170 1250 1923 1500 5270 125 828 187 019
6-S IEC RIP 245 1250 2735 2300 7595 166 828 192 001
4 IEEE RIS 72,5 2000 960 600 2248 49 828 184 001
6 IEEE RIS 138 1250 1665 1250 4836 108 828 187 021
6 IEEE RIS 161 1250 1915 1500 5788 125 828 187 022
7 IEEE RIS 138 2600 1680 1260 4836 280 828 193 015
7 IEEE RIS 230 2000 2730 2310 9005 400 828 193 012
7-5 IEEE RIS 345 2000 2980 2560 9998 414 828 193 013

18 PFISTERER CoepuHuTENbHbBIE CUCTEMBI A5 TPAaHCHOPMATOPOB U pacnpeennTesbHbIX YCTPOUCTB C 371era3oBoil n3onsuue



KoMnoHeHTbl gnda TpaHcdopmaTopos 1 KPY3

npOXOAHbIe N30JiIATOPbLI C 351erasoBou nsonsumemn

Brnaronapsa npoxofHblM n3onatopam ¢ anerasoson nsonauyvent PFISTERER npepnaraer
9KOHOMUYHYIO 1 HaeXXHY0 TEXHOIOM M0 OLHOMOSIIOCHOMO HAPY>KHOr0 MOAK0YEHUS
pacnpefennTesbHbIX YCTPOICTB ¢ aneraszosoi nsonaunein (KPY3) k yctanoskam ¢
BO3AYLUHOW U30ASILMENA U BO3AYLUHBIM TUHUSAM.

LLnpoknit cnekTp xapakTepmncTrK no3BonseT nofobpats n3fenve Ans KOHKPeTHbIX
notpebHocTe: KoHcynstaymu, paspabotka n MogennpoBaHue. [pon3BoLCTBO U
MCnblTaHMe KaX 40ro OTAENbHOro MPOXOAHOM0 N30/159TOpa B COOTBETCTBUM C

paencteytowmmu ctangapramu [EC n cneumndurkaumamm 3akasymka.

PFISTERER npennaraet nHAnBMAyanbHble pelleHns ans Bcex notpebHocTen KPY3.
Mpwv aToM B 3aBUCUMOCTM OT 061aCTM NPUMEHEHNSA W YCIOBUIA OKpYXatowel cpefs
MCMONb3YIOTCA MPOXOAHLIE N30ATOPbLI U3 CUAMKOHA UK Kepamuku. KoMmnakTHas

KOHCTPYKLMNA MO3BONACT SKOHOMHO pacxooBaThb I/I3OJ'IF|LI.I/IOHHbIVI ras.

nOﬂMMeprle NpoxoAaHble U30NATOPbI
OHu nerye, yem aHanorMyHole KepaMunyeckne npoxoLHble N30ATOPLI, @ Tak>Ke yCTOVILIl/IBbI K

pa3pyLlleHnto Npu yaapHbIX Harpyskax.

MaTepmnan CUAMKOHOBbIV Kaydyk fLaeT kKfto4YeBoe CBONCTBO — rnapodobHocTk: Bnara
CKaTblBaeTCs C ero MOBEPXHOCTH, OH NpejoTBpallaeT obpasoBaHve BOAAHON NAEHKU U
yMeHblUaeT HakonneHue rpsa3u, 4To B MPOTUBHOM Cay4Yae MOXeT MPUBECTU K TOKaM yTeYku 1, B

XyAwem cnyyae, K npobosam.

KpaTtkuii 0630p

= PelleHne c obseryeHHbIM TUMOM KOHCTPYKLMK
= Bbicokada ycTOMYMBOCTb K yiapHbIM Harpy3kam
= Kjto4yeBoe CBOWCTBO -~ rnapodobHOCTb

= Bhicokunii ypoBeHb be3onacHocTH

L I'IposepKa Ka>4oro nagenund nepen nocTaBKoW

I'Ioaneprle NpoxoAaHble U30JIATOPbI C 351erasoBom nsonsiunen

KepaMuyeckue npoxoaHblie U30NSTOPbI
KepaMuka ncnonb3yeTcs B kayecTBe U3onsaUMoHHOro MaTepuana yxe bonee 100 ner.
KepaMuyeckmne npoxofHble N30NATOPbI MO-NPeXHEeMY ABAAIOTCA CTAHLAPTOM Ha MHOTUX

OCHOBHbIX pbIHKaX, HanpuMep, Ha BnuxHem BocToke.

Bnaropaps xectkocTn GopMbl 0HM 0b6nafatoT Honee BbICOKON MexaHnyeckom

MPOYHOCTbIO, HEM MOJIUMEPHbIe MPOXOAHbIe n3onaTopbl. OHU Takxe obnapatoT BbICOKO
YCTOMYMBOCTbIO K Pa3pyLUEHMI0 MOBEPXHOCTU NMPY YaCTUUYHbIX pa3psagax. B otnuyve ot
NOJIMMEPHbIX MPOXOAHbIX M30ATOPOB, B C/y4Yae YaCTUYHbIX pa3pafoB Uan npoboes He

obpasyeTca ToKONpPoBOAsALLAS JOPOXKA.

370, B YacTHOCTM, obecneynBaeT o4eHb AOATUNIA CPOK CIYXKObI

KepaMmn4ecknx NnpoxoLHbIX N30TATOPOB.

KpaTtkuii 0630p

= 3apeKOoMeHAOBaBLIWI cebs MaTepman

= lcnonb3oBaHWe Ha pasanyHbIX OCHOBHbIX pblHKax

= Bosee BbicOKas MexaHWyeckas Harpy3ka no CpaBHEHMIO C MOAUMEPHbIMY
MPOXOAHBIMU U301ATOPAMMK

= OyeHb BblCOKAsA AONTOBEYHOCTb

= KepaMunyeckuii M3015TOp He ABASETCA OTXOL0M C 0CObbIM pexnMomM obpalleHns npu
yTUAn3aLUmnm

= [IpoBepKa KaxnAoro u3fenus nepef nocTaBKoi

Makc. pabouee HoMuHanbHbI PacyeTHbllt Tok TepMmu- PacyeTHoe npegensHoe nepe-  PacuyeTHoe npefensHoe M-  PacyeTHoe nmnynbcHoe Hanps-  PaspagHoe MuHnmansbHas Ho- Paboyas nsrnba- MwuHumansHoe PacyeTHoe fasne-PacyetHoe gasne-  Obbem rasa Bec [nana3oH TeM- HomeHknaTypHbin N2
HanpsixeHue TOK UeCcKol CTOMKOCTU  MEHHOe HanpshkeHue, cyxue yc- nyabcHoe Hanpskerve (BIL),  xenue npu nepekniodeqmm paccTosiHue MUHaNbHas AfMHA lollas Harpy3ka — [aBfieHue rasa  Hue HamoNHeHwus Hue nepatyp

Um noBus cyxue ycnosus (SIL), BnaxHbie ycnosus nyTn yTeukun Toka

[kB] [A] [kAl/npogmonx. 3 ¢ [kB] [kB] [kB] [Mm] [Mm] [H] [kMa abc.] [kMa abc.] [kMa abc.] [n] [kr] [°C]

72,5 2500 36 140 325 - 737 2420 1575 450 530 870 28 56 - 40 - 40 71 740 YYYY XXXX
145 3150 63 275 650 - 1512 5560 3500 750 790 950 75,4 80 -50- 40 71 740 YYYY XXXX
245 3150 80 460 1050 - 2312 8630 2500 450 530 870 m 107 -40 - 40 71 740 YYYY XXXX
300 3150 80 460 1050 850 2612 9780 2500 450 530 870 125 118 -40 - 40 71 740 YYYY XXXX
420 4000 100 650 1425 1050 3962 14954 2500 450 530 870 384 265 -40 - 40 71 740 YYYY XXXX
550 5000 63 860 1800 1175 5714 21850 2500 400 480 900 1100 602 -40 - 40 71 740 YYYY XXXX
KepaMuueckue npoxogHbie M30AATOPbI C 3/Iera3soBoi usonsaumen

Makc. paboyee HomuHanbHbI PacyeTHbiii Tok Tepmu- PacyeTHoe npepensHoe nepe-  PacyeTHoe npefensHoe uM-  PacyeTHoe nMmnynbcHoe Hanpsi-  PaspagHoe MuHumMansHas Ho- Pabouas usrnba- MuHumaneHoe PacyeTHoe gaBne-PacuetHoe pasne-  Ob6bem rasa Bec [nana3soH Tem- HomeHknaTypHbin N
HanpskeHne ToK 4eCKo CTOMKOCTH MeHHOe HanpsxeHue, nynbcHoe Hanpskerwe (BIL),  xerne npu nepeksioueHmn paccTosiHue MUHaNbHas OIMHA loLWlas Harpyska  AaBfieHVe rasa  Hue HamnojHeHus Hue nepatyp

Um cyxune ycnosus cyxue ycnosus (SIL), BnaxHsie ycnosms nyTn yTeukun Toka

[kB] (A] [kAl/mpogonx. 3 ¢ [kB] [xBI [kB] [MM] [Mm] [H] [kMa abc.] [kMa abc.] [kMa abc ] [n] [r] [°C]

72,5 3150 80 140 325 /g 800 2900 3500 450 530 900 29 133 - 40-40 71 629 YYYY XXXX
145 2500 80 275 650 /g 1590 4496 2000 450 550 900 32 160 -40 - 40 71629 YYYY XXXX
245 3150 50 460 1050 H/A, 2300 7812 2500 600 680 870 80 27 -30-40 71 629 YYYY XXXX
300 3150 63 460 1050 850 2540 9990 2500 450 530 870 154 432 -40 - 40 71629 YYYY XXXX
420 4000 63 650 1425 1050 4350 17593 2500 450 530 900 330 856 -40 - 40 71629 YYYY XXXX
550 4000 63 710 1550 175 4610 15546 2500 390 460 870 590 1057 -40 - 40 71629 YYYY XXXX
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KoMnoHeHTbl gnda TpaHcdopmaTopos 1 KPY3

MpuuapgnexxHoctu ana CONNEX

LLiTekepHas 3arnywka c TBepaom nusonsaumen LLiTekep Ana TOKOBbIX UCMbITAHUN

l ; [pu NoMOLLM AaHHOTO WTeKepa MOXKHO NMPOBOAMTL TOKOBbIE MCMbITAHUSA Ha annapaTHbIX ﬁ
: vyacTax CONNEX B TpaHcdopmaTopax n KPY3.

[ns sanekTpuyeckn NnpoYyHoit repmeTu3daumnm annapatHbix YacTein CONNEX,
ycTaHaBnAnBaeMblix Ha TpaHchopmaTopsl v KPY3. bnarogapsa TBepaoi nsonaumm He
TpebyeT Mcnonb30BaHMA rasa, WaeanbHo NOAXOAUT LS MCMNOAb30BaHNS HA OTKPLITOM |
Bo3ayxe. [10AXOANT A8 HENPEPLIBHOW paboTbl, UCMILITAHUIA MO HAMPAXKEHWIO U

MCNOoNb30BaHNs B NpUBpexHoN 30He.

LLiTekep pnsA TOKOBbIX UCNbITAHUN

Pasmep HoMuHanbHbIN TOK Makc. TecToBOE Hanpsxe- HoMeHknaTypHbii

LLTekepHas 3araywika c TBepfou usonsumen In [A] rue Up, [kB] Ne
Pasmep Makc. paboyee Hanpaxe- HomeHknaTypHbit 2 4 1600 5 827 093 004

e U, (<] b 5-S 1600 5 827 093 005
4 72,5 827 700 004 6/6-S 1600 10 827093 006
5-S 145 827 701 002 7 4000 10 827 093 007
6 170 827706 013 8/9 4000 10 827093 008
6-S 245 827 706 014
7 300 827 706 005
7-S 362 827 706 006

U3onupylowasn 3arnywka c anerasoBoi usonsuumen KopoTko3aMbikaTenb-3azeMnuTesnb

[ns snexTpuyeckn npoyHoit repmeTndaumnm annapatHbix Yactein CONNEX,

370 yCcTpoMCTBO MCMNONb3yeTCcs ANs 3a3eMneHuns v 3akopaumsanma KPY3 n
ycTaHHoBNeHHbIXx B KPYO 1 3anonHeHHbIx rasom SFy. Msonupyowas 3arnyluka MoxeT

TpaHchopMaTopoB, OCHaLLeHHbIx annapaTHbiMK YacTamMu CONNEX.
MCMOAb30BaTbCA AR UCMbITaHWUA N0 HANPSAXEHMIO, 0CODEHHO A% CAOXKHbBIX UCbITAHUNA

KPY3 Ha npon3BofcTBeHHbIX MPefnpUATHAX U B UCNbITaTeNbHbIX NabopaTopusax. He

NOAXOAUT AN HeNpepbiBHOW paboTsl U MCNoNb30BaHWs B NprbpexHoit 30He. KopoTkosaMbikaTesib-3a3eMauTeNb

Pasmep HomeHknaTypHbIi
N
WU3onupylowan 3arnywKa ans ycTpoicTB ¢ 3/1erasoBoit usonsaumnen - 4 827 086 004
Pa3mep Makc. paboyee Hanpsixe- HoMmeHknaTypHbIn N 5-S 827 086 005
Hte Un, [xBl € MaHOMeTpoM 6e3 marHomeTpa 6/6-S 827 086 006
4 72,5 827 714 011 827714012
5-S 145 827711011 827711012
6/6-S 245 827 716 001 827716012
7/7-S 362 827717 001 =
8 420 827718 011 -
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KoMnoHeHTbl gnda TpaHcdopmaTopos 1 KPY3

MpuuapgnexxHoctu ana CONNEX

CucTteMa gns KpenneHus kabensa

CucTema ans kpennexnus kabens ncnonb3yeTcs ANd NOCTOAHHO LLEHTPUPOBAHHOM
bukcaummn kabeneir, KOTopble MOAKIIOYAOTCS C MOMOLLbLIO LITEKEPHBIX KabenbHbIX
vyacTtet CONNEX k annapaTtHbiM yacTam CONNEX, BCTpoeHHbIM B yCTaHOBKY.

KpaTkuit 0630p

= 119 NOCTOSHHO LLEeHTPUPOBaAHHOI0 KabenbHOro coefuHeHns

= [IpepBapuTenbHo cobpaHHas

= B03MOXHOCTb YCTAHOBKM Ha yXXe MNOAKIOYEHHYI0 WTekepHyto kabenbHyto YacTb
= [logXx0AanT ANS UCNONb30BaHKs B NPUOPeEXHON 30He

CucTeMa ans KpenneHus kabens

MpepoxpaHuTeNnbHbIN AUCK

awmuwaeT Hencnonb3yemble annapaTHole yacT CONNEX Ha TpaHcdopmaTopax u KPY3 ﬁ

oT ﬂOBpe)K,D,eHVII‘;I nnonagaHva TBepablX U XNOKNX NHOPOAHbLIX BeLWeCcTB, HanpuMep,
LOX/AeBOW BOAbI npn NCNonb30BaHNMM Ha OTKPbLITOM BO34YyXe.

KpaTkuit 0630p

= 119 3aWnThl OT MOBPEXAEHWUI, @ TakXe 0T XUAKUX U TBEPAbIX MHOPOJHbIX BEWECTB

= [logxo4uT A9 UCNONB30BaHUSA B MPpUOPeXHON 30He

= BXoAWT B KOMMEKT NOCTaBKW NpW CTaHAApPTHOM 3aKa3e annapaTHbiX YacTei
CONNEX 1 MmydT CONNEX (nogkaTanor 3)

= He obnafaet 31eKTPMYECKON MPOYHOCTbHIO

MpepoxpaHUTenbHbIA AUCK

Pasmep LnvHa [lnanasoH arnametpa Ka- HoMeHknaTypHbIi
L [mm] bens @ [mm] Ne

6/6-S 826 50 - 200 827810 110

6/6-S 1450 50 - 200 827810 100

7175 1450 50 - 200 827810 101

Ha6op xoMyToB ansl KpenneHus kabens ﬂ

[vanasoH gvametpa kabens HomeHknatypHbii N
? [mm]

50 - 75 562 438 001
75-100 562 438 003

100 - 130 562 438 002

130 - 160 562 438 004

160 - 200 562 438 005

Habop xomyToB aganTvpoBaH k anameTpy kabens. 3aka3biBaTb OTAENbHO.

MOHTa)XHbIN, 3a3eMNAIOLWNNA U 3aLLUTHbIA Konnak

C noMolLblo MOHTaXHOT0 Kosinaka wTrekepHyto KabenbHyto yacTe CONNEX MoxHO
npefBapuUTenbHO CMOHTMPOBATL 1 3aTeM 3adUKCMPOBaTL C MOMOLLbLI0 TEPMOYCaL0YHO
Tpybku. Mocne 3Toro oH NONHOCTbIO NpeABapuTenbHO cobpaH ANd oKoHYaTeNbHO
cbopku. Inqa atoro HeobxoaMMo NogkIYNTE ero K annapaTtHoi yact CONNEX B KPY3
nnu TpaHchopmaTope.MoHTaXHbIN KOMMNak Takke MOXET UCMOoJb30BaThCHA B KAYeCTBe

3as3emMadruero 1 3allMTHOro KoJinaka.

KpaTtkuii 0630p

= Tpu dyHKLUM B 0QHON NpuHagnexHoctu: MNpensaputensHas cbopka, 3a3emMneHne 1 3almuta

= [lpepnBapuTenbHasa cbopka Bo3MOXHa B itoboe BpeMd 1 Ha noboM noaxoasiiemM pabovuem

MecTe
u ,ELJ'IF! 3aWnTbl OT nospex,ﬂ,eHmM, a TakXe 0T XUAKUX N TBePAbIX MHOPOAHbBIX BELLEeCTB

= [logxo4uT A% UCNONB30BAHUSA B MPUBPeXHON 30He

MoHTa)kHas BTynKa

Pa3smep HomMeHknaTypHbIi
g

4 827 174 104

6/6-S 827 174 106

7/7-S 827 174 107
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Pa3smep HoMmeHknaTypHbIi
NQ

4 827220 104

5-S 827 220 105

6/6-S 827 220 106

7/17-S 827220 107

8/9 827220 108

3alKUTHBbIN Konnak

SawmwaeT HenoaklYeHHble WTekepHble kabenbHble yacT CONNEX, yxe
yCTaHOBNEHHbIE Ha COEAMHUTENbHbBIN UK TeCTOBbI Kabenb, a Takke NPOXofHble
nzonatopsl CONNEX 1 pa3pagHuky Ans 3awnTel oT NepeHanpskeHuit, HanpuMep, ot
LOXAA NPU UCMONb30BAHUN BHE MOMELLEHWA.

KpaTkuit 0630p

= JIn9 3aWmnThl OT NOBPEXAEHMI, @ TakxKe OT KUAKUX U TBEPALIX MHOPOLHbIX BELLECTB

= PekoMeHyeTcs MCMoNb30BaTh AJ1F XPaHEeHUs 1 TPAHCMOPTUPOBKY

® BxoguT B KOMMAEKT MOCTaBKM CbeMHbIX KabenbHbix coeguHuTenet CONNEX n
ynnoTHuTenbHbix BTynok CONNEX (ana cTangapTHbIx 3aKa308)

= He obnafaet 3neKTPMYECKON MPOYHOCTbHIO

3alUTHbIA Konnak

Pasmep HoMmeHknaTypHbIi
N2
4 827708011
5-S 827708012
6/6-S 827708013
7/7-S 827708 014
8/9 827708 015
CoepuHUTENbHbIE CUCTEMBI A5 TPAaHCHOPMATOPOB U pacnpeennTesbHbIX YCTPOUCTB C 371era3oBoil nsonsume PFISTERER
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PFISTERER

COeJJ.I/IHVITeJ'Ibe\e CUCTEMBbI 19 TpaHCd)OpMaTOpOB W pacrnpenenutesbHbliX yCTpOl;ICTB C 371era3oBon nsongumen

KOHTpOﬂb TOKa U HalnpA>XXeHUA.

YcKopeHue MOHTaXa.

LUTeKkepHble coeAUHUTEIbHbIE KOMMOHEHTbI C CYXOM
u3onsuuein HaxoaAT Bce 6osibLiee NPUMEHEHUE B HOBbIX U
CyLecTBYIOLWMUX YCTAHOBKAX N0 BCeMy MUpy.

Bnaropaps MHOXKECTBY NPEUMYLLECTB N0 CPaBHEHUIO C
n3fnennaMmun, N30NNpoBaHHbIMKU razaMm NN XNOKOCTAMN

(moppobHee cM. crefyiouwme cTpaHnLbl).

MuoHepoM u aBUraTeneM aToro nporpecca siBnsieTcs
cucteMa coeguHeHunin n ctoikoBku CONNEX ot PFISTERER.
HepBoe B MUpe lwTekepHoe kKabenbHoe coeanHeHWe Ha
OCHOBE€ CUCTeMbl BHYTpEeHHero KoHyca. CemelicTtBo VI3,D,€J'H/H7I
LA cpegHero n CBepXBblCOKOro HanpAaXeHnqa, KoTopoe yxe

LaBHO MOCTOAHHO COBepLUeHCTBYyeTCA.

Hape)xHoe ¢pyHKLMOHMpPoBaHue kKoMnoHeHTOoB CONNEX
Ha NPOTSXKEHUMU BCero cpoka ciy>6bl 0CHOBaHO Ha
dyHpaMeHTaNbHbIX 31IeKTPOTEXHUYECKUX MPUHLUNAX U
KpUTepusax KayecTBa. Ha cnepyrowmx wecTu cTpaHmuax

Coep.meeanb\e CUCTEMBbI 19 TpaHCd)OpMaTOpOB n pacrnpenenuTesbHblX yCTpOl;ICTB C 371era3oBoi nsonguuen

npeacTaBieHbl NPUMeEpPbI X peann3alum, a Takxe 4acTu
Haubonee yacTo ucnonb3lyembix KoMmnoHeHToB CONNEX:
wrekepHas kabenbHas yacts CONNEX (wtekep) v
annapatHas Yyacts CONNEX (rHe3pno). BmecTe oHu 0bpasyioT
WwTekepHyto kabenbHylo KoHLEBYIO My$Ty, obnagatoLyio
LenbiM psaAoM npenmMyliecTs: bonee BbicTpbliit U He3onacHbIN
MOHTax be3 TpyfoemMkux onepauuii ¢ razoobpasHeiMu

VAN KUAKUMY U30ASILMOHHBIMKU MaTepranamu. Ee MoxHo

OTCOEAVMHNTb N CHOBa NOAKIOYNTL B nboe Bpemsd.

MHHOBaLMOHHAA KOHTAKTHAsA TeXHoNOrusa genaer
6e30MacHbIM U 6bICTPLIM LUTEKEPHbI MOHTAX AaXke
Kabenei c usonsiumen oTaeNbHbIX MPOBONOK.

Ha cTtpaHuuax 32 u 33 Bbl MoXKeTe YBUAETb, KAK UMEHHO
3TO cAenaTh C MOMOLWbIO WTEeKepHOW KabenbHOW YacTu
CONNEX, ocHalLeHHOM KOHTaKTHOM TeXHosormemn
PFISTERER FrontCon.
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Hape)XXHocTb B Xoae 3KcnayaTauuu:
ddPeKTUBHO Nop HaNpsAXKeHueM

d¢dPekTUBHaAA Nnepepaya MHOroaMmnepHbiX TOKoB. HageXXHas usonsuusa BbICOKUX
Hanps)keHUn. KoHTponb aneKTpuyeckux nonen. CucreMa kabenbHbix coeguHeHnit CONNEX
rapaHTUpyeT BbINOJIHEHME 3TUX BaXKHEMLIUX GYHKLIMIA C MOMOLLbIO MPOBEPEHHbIX BpeMEHEM
COBpPEMEHHbIX CPEeACTB 04EHb KOMMAKTHOMU KOHCTPYKLUUU. [IpuMepHble AeTann KOHCTPYKL UK
onucaHbl HUXe. C BHyTpeHHUMU BUAAMM LUTeKepHoW KabenbHol yacTu [witekepal Bo
B3auMopfelcTBUM C annapaTHou yacTbio [rHe3pol ycTpoiictBa CONNEX.

U c B3rnaaoM Ha obuwme TpeboBaHUSA K LWUITEKEPHbIM COeANHEHUSAM.

YyscTBUTENbHbIE PpaKTOPbI AN NPOTEKAHUSA TOKA

ueHTpaanblMM KOMMNOHEeHTaMu coeAUHUTEJIbHbIX 3JIEMEHTOB AABJIAOTCA TOKONepepawuWwue KOHTaKTHbIe 3JIeMeHThI.
PeLLlalOLLI,l/IM ¢aKTOpOM L9 UX LONrOBEeYHOM q)yHKLI,I/IOHaJ'IbHOCTVI ABNAETCA MUHNMaNbHO BO3MOXHOE CONpoTnBIIeHNE nepexofa B
MeCTax KOHTaKTa. ,D,J'I‘r'l 3TOM0 KOHTAKTHble 3/1eMeHTbl OJIXHbI obecneumBaTb OOCTATO4YHO 3¢¢eKTlABHyFO MOBEPXHOCTb KOHTaKTa no
OTHOWeEHWMIO K cune Toka. B NMPOTMBHOM Clly4ae BO3HMKAeT BbICOKOE COMpoTMBIIEHNEe nepexoa, conposoxXpatoueecqd HedonyctnMo
BbICOKMM HAarpeBoM, YTO YCKOpAET eCTeCTBeHHOE CTapeHe KOHTAKTOB NP1 MHOFOKPATHOM MOBTOPEeHUK, HapylaeT NpoxoXXaeHne

TOKa 1, B XyAwem cnydae, npuBoaAnNT K TeEpMUYECKOMY pa3pyleHnto KOMMNOHEHTOB.

JAnsi NOCTOAHHOrO HEKPUTMYECKOro CONPOTUBJIEHUSA NepexoAa Heo6XoAMMO yUnTbiBaThb pasnuyHbie GUsn4eckne ycnoBusa
Npu NPpoeKTUpPOBaHMUU KOHTaKTa. BaxxHo cpepu npoyero:

LLlepoxoBaToCcTb NOBEPXHOCTU. Ee BMAHO NOA MUKPOCKOMOM: MOBEPXHOCTY
KOHTaKTHbIX 31eMEeHTOB HEepPOBHble, C BLICTYNaMU v yraybneHnsmu.
CnepcTsue: Tonbko He3HauYMTeNbHasA YacTb NepekpbiBatoLLenCca NAOWaAn KOHTaKTHbIX

feTanei conpukacaeTcsd B HECKONbKMX NOTeHLMaNbHbIX Toukax KoHTakTa. [TpoTekaHue M

TOKa 34eCb MOXeT ObITh OrpaHM4yeHoO — C pPUCKOM BbICOKOIO CONMPOTUBIEHNA Mepexona.
B kavecTBe I'IpOTI/IBO,EI,eﬁCTBy}OLLI,eI'O CpeLcCTBa BO BpeMd KOHTAKTa K KOHTAKTHbIM 3J1eMeHTaM NpukagbiBaeTcd cunna. OHa BroHgaeTt
BbICTYMbI I'IOBerHOCTel?I MaTepunanos Apyr B opyra v TeéM CaMblM HEeMOCPeACTBEHHO YCTaHaBvBaeT Ba>KHbI ralbBaHWYeCcKuii

KOHTaKT.

YMeHblueHue cunbl. Co BpeMeHeM NpUIoXKeHHas KOHTakTHas Cula yMeHbLIaeTcsd B pe3yabTaTe pasinyHblx
dunsnyeckunx sozpencTeuit. OgHako ans obecnevyerns becnepeboliHoM Nepeaayn sHEPrnn B TeUeHe AecaTnneTnin
HeobXoAMMO NOCTOAHHO MOAAEPXKMBATE MUHUMASBHYIO CUIY KOHTaKTa. YNpyrve uian 31acTuYHbe 3/eMeHTbl MOryT

KOMMEeHCpOoBaTb YyMeHbLIAOLWYCA KOHTAaKTHYO CUJTYy — 3a CHeT cobcTBEHHOTO MPVXNMHOIO yCUnua.

MoBepxHocTHasA Koppo3uaA. KoHTakTHble MecTa ConpuKacaoTcs C aTMOCHEpHbLIM KUCTIOPOLOM — C MOTEHLWENO0M
peakuunun. MoxeT obpa3oBaTbcs okCHaHbIM cnoi. OH obnapaeT nsonupywmmM sbdekToM 1 yBenmynsaeT
conpoTusieHue. Vicnonb3oBaHue AparoleHHbiXx MeTan 0B NpefoTBpaLiaeT OKUC/IeHre Ha KOHTaKTHbIX 31eMeHTax.

HOKprTI/I‘FI Ha xunax kabenga MOTYT ObITh MEXaHNYECKM npeofosieHbl BO BpeMd KOHTaKTa.

KPOMe TOro, Ha KOHCTPYKL IO KOHTAaKTOB BJIUAOT ocobble npenMyllecTBa WUTEKepPHbIX KOMMNOHEHTOB C TBEPHOFI
nsonaumen. OHuM 3HaYNTENbHO KOMNaKkTHee COeAUHUTENbHbIX 91EMEHTOB C MacnaHon nsonaunein. CooTBeTCTBEHHO,
And peannsayunn Tpe6yeM0|71 KOHTaKTHOM MOBEPXHOCTKN Tpe6yeTc9 MeHblle MeCTa ANA YyCTaHOBKW. Yem eule
OTNNYAKTCA CyXne WTeKepHble coeanHeHnq: X MOXHO 0TKJIt04aTb 1 CHOBaA NOoAK/OYaTh. ﬂ,)’lﬂ 3TOro HeobxoAnMbl

KOHTaKTHble 3J1eMEeHTbl, KOTOPble CUJIbHO CMbIKAOTCA N OAHOBPEMEHHO MOTIYT pacCoeANHATbCA.
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3.1

KayecTBO KOHTaKTa NPOTUB CONPOTUBJIEHUSA

3Tu n gpyrue TpeboBaHUs peanmsoBaHbl B KIaCCMYECKOW KOHTAKTHOM cucteMe KabenbHbix coeguHeHuin CONNEX.

B wrexkepe CONNEX 3axumHoit koHyc [1] v konTakTHoe konbuo [2] 06pasyioT anekTpruyeckunii KOHTaKT ¢ kunoi kabens.
KontakTHoe konbuo [2] u ero TouHo nogorHarHbiii aHanor g rHesge CONNEX: rHesposoit koHTakT [3] 06pasyioT TokoBbI MOCT K

yCTaHOBKe.

KoHTakTHasa cuna reHepupyeTcs B KOHTakTHOW cucTeme npu cbopke, Korfa WTekep BCTaBAsgeTcs B annapaTHyto yacTe. Obuwas
KOHCTpyKUWMs kabenbHbix coegnHernii CONNEX no3sonsieT nogaepkmBaTth UX Ha BbICOKOM YPOBHE B TeYeHWe BCEro Cpoka Caybbl.
[MoBepXHOCTb OTAENbHbIX KOHTAKTHbIX 3neMeHToB 0bpaboTaHa cepebpom, 4To NpegoTBpaLLaeT obpasosaHue nHopogHoro cnos. Bmecte
OHM 06pa3sytoT NOCTOAHHO 3bdeKTUBHbLIE KOHTaKTHbIE MOBEPXHOCTW OMNpefeeHHOro pasaMepa 1 40JroBpeMeHHoro kayecTsa.

BJ'IaI'O,EI,ap‘FI MCNOJIb30BaHUIO Pa3/IMYHbIX MPOBEPEHHbLIX TUMOB KOHTAKTa B COOTBeTCTBy}OLLI,eVI TOYKE KOHTAKTHOWM CUCTEeMbI. ,D.Ba npunMepa:

NUHeWHble KOHTaKTbl 0TBeYaloT 3a KOHTaKT ¢ kabenbHol xunoi. OHu 0bpa3syloTca npu ycTaHoBKe WTeKkepa Ha kabenb nyTem
HaTaxeHWsa KoHTakTHoro konbua [2] Ha 3axumHoit konyc [11. BHyTpeHHas pesbba 3aXXMMHOT0 KoHyca npuxuMaeTcsa K kabenbHoMy
npoBoAHUKY. BokoBble CTOpPOHbLI pe3bbbl NMpopbIBAIOT OKCUAHbIE CNOW U MPUXKUMAIOTCS K MOBEPXHOCTM NPOBOAHKKAE C KOHTPOVPYEeMON

cunoi, obpasys onpefenerHHble NMHERHbIE TOUKM KOHTaKTa.

JlaMenibHble KOHTaKTbl XapakTepHbl 415 WTEeKePHbIX COEANHEHNA U COCTOAT B OCHOBHOM W3 TOKOMPOBOASALLMX KOHTAKTHbIX laMeeln:
[1poyHble nonockl U3 craBa C NOBEPXHOCTHOM 0bpaboTkoi, cneynansHo oTGOPMOBaHHbIE U PACMONOXEHHbIe B BUAE MHOXECTBA
napannensHsix nonoc [4]. B 3aBucumoctn ot pasmepa komnorerTa 8 wrekepe CONNEX ycTanaBnnBaioTcs ofjHa Wiu Be NEeHTsl Takux
nonoc.

OHKM KpensaTcs BOKPYT KOHTAKTHOMO KoJbLia B HanpasnaioLmMx Ansa nepefayv Toka Mexy LUTekepoM v annapaTHon YacTbio.
KoHTakTHble namenu rrbko cnefyioT 3a NpoLLeccoM BCTaBkK, NogaloLwmm yeunue: Korpa Wwtekep BCTaBaseTcs B KOHMYECKOe FHe34o0,
naMenu NpuxXmnMaloTcsa K rHe3f0BoMYy KOHTakTy annapaTtHoi yacTn CONNEX. bnarofaps cobcTBeHHOMY NPY>XMHHOMY yCUAnio Kaxaas
namenb MAeanbHo NpueraeT K rHe340BOMY KOHTaKTY, He MPOHMKan B HEro MexaHnyecku. MIx npesocxofHoe NpoBoasLlee coefjuHeHme
BCerfa ocTaeTcs pa3beMHbiM. [Toka cyllecTByeT coefjuHeHVe, NaMefbHble KOHTaKTel 0becneynBatoT H1U3Koe obLiee cONpoTUBIEHNE U,
cnefoBaTeslbHO, NOCTOSIHHOE XOpoLlee NpoTeKaHve ToKa.

HespoBon
KOHTaKT

n KoHTakTHOe

Kkonsuo 3aXuMHoi#

KOHYC
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KpaTKoe 3HAKOMCTBO C TEXHOJIOTUNAMMU

Hape)XHocTb B xoae JKCnnyatTauunum:
be3onacHocTb noA Hanpsa>xeHuneM

MocTOoAHCTBO M TMBKOCTb AN HAAEXXHOW U30NALUMN

U3onsauus Bbicokoro HanpshkeHUs B KabenbHbix coeguHeHnsax CONNEX cyxas, c KOMNOHeHTaMM U3 BbICOKOKQYeCTBEHHOI o
CUIMKOHA -- NpeuMYyLLeCTBEHHO B NepeaoBoM BbinosiHeHun LSR (Liquid Silicone Rubber)
unu B cneuymanbHoM BapuaHte RTV (Room Temperature Vulcanizing).

MaTtepuan u KoHCTpyKLMA paboTalT BMecTe, ob6ecneynBas HaAeXKHYI0 U30JIALMIO HA NPOTSA)KEHUM BCETro CPOKa CnyX6bl.

CunvkoHoBas M30nMpyloLLas 4acTb kabenbHoOro coegnHuTens wrekepHoi kabensHoi yacT CONNEX [wTekep] umeeT koHnyeckyio
dopmy [5], uTobbl cooTBETCTBOBATL BHYTPEHHEMY KOHYCy annapaTHoi Yyactu CONNEX [rHesno]. 910 nossongeT usonupyouiein yacTv
NNaBHO BXOAWTb B annapaTHYto YacTb Npu BBOAE WTekepa v 3ddeKkTUBHO Npeobpa3oBbiBaTh NpuiaraeMoe ycuamne B KOHTakTHoe
[aBrieHne No BCeil MOBEPXHOCTU Ha COCEHME KOMMOHEHTbI, MPU 3TOM annapaTHas 4acTb OKa3biBaeT BCTpeYHOoe AaBneHune. 3To
co3paet 6e3 3a30pHble M30IUPYHOLLME NOBEPXHOCTM MEXAY U30JIMPYIOLL el YacTbIo U annapaTHO YacTblo (BHeWHAS
U3onupyoLas yNnnoTHUTeNbHasi noBepxHocTb) [6], a Tak)ke MeXXAy U3onupylolLeit YacTblo U KabeneM (BHYTpeHHsS
U30JIMpYyloLLas YNNOTHUTeNbHas noBepxHocTb) [7].

Ux COXPaHHOCTb B Te4YeHUe HECKOJIbKUX D.ECSITVI.I'IETVIFI IKcnJsiyaTauuu rapaHTupyeTcs pa3iudHbiMU CBOMCTBaMMU MaTepuanos u
KOMMNOHEHTOB: PeLI,eI'IT CUNNKoHa bbin FrapMoOHN4YHO I'IO,EI,O6paH ana obecneueHnq OANHAKOBO XOPOLWWX NU3OTALNOHHbBIX CBOMCTB U
3/1aCTUYHOCTHU I/I3OJ'Il/IpyIOLIJ,el71 HacTu. pr)KMHa [8] B OCHOBaHWM I/I3OJ'IMpyIOLIJ,eVI yacTu obecne4ynBaeT NOCTOAHHOE KOHTAKTHOE

LaBJieHNe — C BO3MOXHOCTbO MaHeBpa 414 TepMUYeCKOoro AblXaHna:

13-3a nepeMeHHOI TOKOBOW Harpy3ku 1 TemnepaTypbl okpy>Xatolell cpefbl kabenu n coeuHeHUs NOABEPralTCA 3KCTPeMabHbIM
TeMnepaTypHbiM kKonebaHuam. [pu HarpeBaHUM NPOBOAHMK pacLUMPSeTCs, @ M30aMpyloLlas YacTb PacluVpsieTcs B MPOAOIbHOM
HanpasneHun. MNpu oxnaxx 4eHUn NPOBOAHMK CXXMMaeTCs, a U30aupyloLLas 4yacTb ykopadmsaeTca. CoOTBETCTBEHHO, Mpy>XXUWHa
paboTaeT TouyHo: OHa ycTynaeT unun TonkaeT Bnepes. 370 N03BONAET U30JMPYIOLLEN YAaCTW 4BUraTbCA KOHTPONIMPYeMbIM 06pa3om.
OTcyTcTBMeE pricKka NOCTOAHHON AedopMalum N3019TOpPa U3-3a HegocTaTka MecTa. be3 ocnabnerHns KOHTaKTHOro AaBnexus,

ocna6nmou_|,ero n3onaunio.

[ CunmkoHoBas YacTb

[} Hapy)xHas ynioTHsOWas NOBEPXHOCTb

BHYTpEHHSIA YNJIOTHAIOLAA NOBEPXHOCTb

AnnapaTtHas yactb[rHespol
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FeoMeTpuyeckoe ynpaBsieHUe NoseM NPOTMB KPUTUUYECKOW HaNpPs>KEHHOCTHU nons

DYHKUMUA ynpaBsieHUs NoJjieM Tak)ke NPUCYTCTBYeT B U30JIALMM WITeKepa U annapaTHoi yactu CONNEX.
OHa HeobxoaMMa pns HapeXXHoW paboTbl KabenbHoro coeauHeHus: [pefoTBpaLLas NokanbHOe YCUEHE HAaNPSKEHHOCTY

371eKTpUYecKoro nons, oHa NpefoTBpaLiaeT paspywnTenbHble Npoboun n3onaunm.

YcuneHvie HanNpPS>XeHHOCTH NONS NPOUCXOAUT Ha HEPOBHOCTSX, BKJIIOYEHUSAX U
nepexofax MexXny NpoBOAAWMMN KOMAOHEHTaMM U U30NUPYIOLWUMK CpeaamMu.
OfHUM 13 yA3BUMBIX MeCT B KabenbHbiX rapHUTypax 0bbl4HO iBASeTCH KoHel,
kabens. Ero nsonsauna otkpeiTa 4AA ycTaHoBKM KabenbHOro akceccyapa, a
BbILLI€NIeXallnit Hapy>KHbIA MONYNPOBOAALLMIA CNOI 3aKaHUYMBaeTCsH OCTPLIMU
KpasiMu. Ecnn He NpUHATL Mepbl MO YyNpaBAeHWIO MoJeM, TO NoJieBble TUHWY

6y,El,yT MPOXOLANTb TAKNM o6pa30M, YTO 3TO NpmuBeneT K yBen4eHNto Harpysku

B 3TOM obnacTu.

B kabenbHbIX rapHUTYpaxX ANF BbICOKMX HAaNpsXKeHUI yNpaB/ieHUe nonem
06bI4HO OCYylLecTBAAETCA reOMeTPMYECKM C MOMOLLbIO NONTYNPOBOASALLUX
3/1eMEHTOB ynpaB/ieHuUs, TaK Ha3biBaeMbIX fiepaeKTopoB. 3To TaKKe
OTHOCUTCA K KabenbHbIM coepuHeHnaM CONNEX.

3PPekTBHOCTL AedNEeKTOPOB 3aBUCHT OT HECKONbKUX KOHCTPYKTUBHbIX
q)aKTOpOB: ToyHOCTb NX pacnosioxXeHna B 30Hax noTeHunanbHoro ycuneHna
HanpA>XeHHOCTW Nong. ,D,OCTaTO‘-{HbIDI 0bbeMm ,u,ed:ﬂeKTopa LA peannsaunmn

ONTUManbHOro KOHTYpa fednekTopa. ITOT KOHTYP HanpasageT TUHUNA NONS

TakKnM o6pa30M, YTO HaMpAXeHHOCTb NoJid 0CTaeTCq HerMTMHHOM.

LLtekepHas kabenbHas yacTb [wTekepl

n Mpy>XXuHa
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YHukanoHas a¢pPpekTuBHocTb ¢ FrontCon:
KoMnneKcHbIN KOHTAKT ¢ KabeneM

C noMouwybto kKabenbHbix coeanHuTenen CONNEX cneumanmuctbl no MOHTaXKy MOTryT BbicTpee U
6e3onacHee NposioXKUTb NO60MN NoNIMMepHbINA Kabenb. [la)ke kKabenu CNoXXHON KOHCTPYKLUM C
OAMHApPHbIMU U30/IUPOBAHHbLIMU NpoBoJiokaMu - 6naropaapsa TexHonoruun FrontCon.

FrontCon - 370 HOBbIV TUN KOHTakTHOW TexHuku oT PFISTERER, npegHasHayeHHbIn cneumnanbHo Ang kabenbHbIX MPOBOLHMKOB C JONONHUTENBHYI0 MHGOPMALMIC MOXKHO HAWTH

OAMHAPHBIMU M30NMPOBAHHBLIMYK NpoBonoKaMn. Ee MOXHO MHTerpnpoBaTh B pa3nnyHblie rapHuTypbl PFISTERER, B ToM yncne B Ha Be6-caiiTe FrontCon.

wTrekepHble kabenbHble yacT CONNEX BMecTo knaccuyeckux anemeHToB KoHTakTHOM cucteMbl CONNEX, onuncaHHbIx Ha cTpaHuue 29.
FrontCon 3sHaunTenbHo ynpowaeT MOHTaX KabenbHbIX coeAUHEHUR. OyeHb CNOXHbIe 3Tanbl paboTel MONHOCTBLIO MCKIOYEHbI, KakK U

CBfA3aHHblE C HUMU PUCKM owmnbok npw c60p|<e. BMecTo Lenoro gHA MOHTa) 3aHUMaeT BCero ABa Yaca Ha ogHo KabenbHoe

coefuUHeHHe - Kak B Ccriy4yae C 00bIYHbIMM Kabenamn co CTaHOapTHbIMW pa3beMaMil.

MoHTaX 6bicTpee Ha 80 % ¢ MUHMMaNbHbLIM PUCKOM oWIKNGOK

ObblyHOE COegMHEHNE XXWbI C OANHAPHBIMU M30MPOBaHHLIMU MPOBONOKaMK TpebyeT
Bonblworo TepneHnsa 1 oyeHb TaTenbHoM paboThl: [Tocne ynaneHuns nsonaumm c kabens
MPOBOMOKMN XMNbl HEODXOAMMO pa3ABMHYTh, MO OTAENbHOCTU 3a4NCTUTL U
oTwAndoBaTh, a 3aTeM BOCCTAHOBUTb MPUMEPHO MX NepBOHaYanbHy Gopmy

N nonoxeHne.

Jlyywe c FrontCon. KoHTaKkTHaa cuctemMa peanusyet

CpaBHUTENbHO NPoOCTbie 3Tanbl c6opku:

= OTpe3aHue kabens noj NPAMbIM YII0M 1 POBHO

= YnaneHue HapyxHoi nsonauuv kabena (ynanenue o6onouku)

®  3akpeneHvie KOHTakTHOM cucTeMbl FrontCon no LeHTpYy 1 yCTONYMBBIM
K gaBJleHnto cnocoboM Ha OTKPbITOM OTAE/IbHOM bnoke NMpoBOIOK

L 3ar|paBKa KOHTaKTHbIX LUapnKoB FrontCon B coegnHnNTENb

®m  3aTarnBaHue npukunMHoro bonta

YMHbIA KOHTAKT - C LUAPUKAMU U NPY>KMHAMMU
[MpUXMMHOK 6ONT NpUXMMaeT KOHTakTHble Wwapwkn FrontCon kK npoBoAHMKAM C 0OAVUHAPHBIMY
M30JIMPOBaHHbIMK MPOBOIOKAM, TEM CaMbIM YCTAaHaBNMBas 311eKTPUUYECKMIN KOHTAKT: Tok

MPOXOANT NO TOPLL.AM MPOBOJTIOK N KOHTAKTHBIM LLapuKaM.

[MoBepeHMe WapmnKkoB B Macce Noxoxe Ha NoBefeHMe XULKOCTU:

OHu KOMMNEeHCNPYIT He3Ha4YNTeibHble HEPOBHOCTW Ha KOHLAX MPOBOJIOK 1 TeM CaMbliM

obecneunBatoT paBHOMEPHO CUJIbHbIEe KOHTAaKTHbIE YyCUTNA MO BCEMY CeHYeHUo kabeng.

BCTpOGHHbIe MPYXUHHBbI obecneunBatT noanepXKY. OHm HUBENWPYIKOT noTepun Npn ycagke n3-3a

paclMpeHns 1 ykopaunBaHus kabens B pesynsTaTte KonebaHuii TeMnepaTypbl OKpy>Xalollel cpeabl v
aKCnAyaTalmnm, YT0 MMEET BaXKHble [ONITOCPOYHbIE MOCAEACTBUA A5 HALEXHO paboTsl: HU3KOe BuiBoa: C FrontCon Bbl cokpaljaeTe BpeMsi, YCUIUSA, PUCKKU U 3aTpaTbl HA YCTAaHOBKY B NMOJ1b3y

conpoTmBsieHne nepexona n cTabunbHble KOHTaAKTHbIE yCcunug B Te4eHre BCero cpoka CJ'Iy>K6bI. GOHbI.IJEFI 3KCI'IJ1yaTaL|,VIOHHOVI HaJJ,E)KHOCTVI 7 HaD,E)KHOFI IJ,OHI'OBE‘-IHOCTVI

CneumanucTtbl No MOHTaXy KabenbHbix rapHuTypoB PFISTERER pns Bbicokoro n cBepxBblCOKOro Hanpsi>keHns obyyarotcs
npo¢geccUoHasbHO M NPaKTUHYEeCKMU Ha 065i3aTeNIbHbIX TPEHUHTaX. Y3HaiTe 6oblue Ha cTpaHuue 42.

32 PFISTERER CoepuHuTENbHbBIE CUCTEMBI A5 TPAaHCHOPMATOPOB U pacnpeennTesbHbIX YCTPOUCTB C 371era3oBoil n3onsuue CoepuHUTENbHbIE CUCTEMBI A5 TPAaHCHOPMATOPOB U pacnpeennTesbHbIX YCTPOUCTB C 371era3oBoil nsonsume PFISTERER 33


https://www.pfisterer.com/de/produkte/unsere-produkte/frontcon

34

PFISTERER

COeJJ,VIHVITeJ'Ibe\e CUCTEMBbI 19 TpaHCd}OpMaTOpOB W pacrnpenenutesbHbliX yCTpOl?ICTB C 371era3oBon nsongumen

MoaxoauT NS pa3HbIX CATYaUUn U MecT.
KayecTBO 1 pa3Hoobpa3ue U3 ogHUX pPYK.

TpaHcdopMaTopbl M pacnpeaenuTesibHblie YCTPOWCTBA € aNie-
rasosoii usonsaumein (KPY3) onsa BbICOKOro Hanps>KeHUs — 3TO
KanuTajbHble U3AeNUs UHAMBUAYANbHOTO NPOEKTUPOBaHMUS.
OcHaweHHble peweHussmu PFISTERER, oHu He Tonbko gon-
roBeYHbl U HafleXKHbl, HO U YHUBepCanbHbl U 6e30NacHbI B
WUCMNOJIb30BaHUMK:

Ha kabensx v Bo3ayWHbIX NUHUAX. [1py HOPManbHbIX 1 XXeCTKNX
yCI0BMAX OKpY>KatoLleit cpefibl. B noMeLleHnn nnm Ha oTkpbi-
ToM Bo3gyxe. CTaunoHapHas akcnayaTaumus, MobuabHas akc-
nayaTaums Mex/y CTPOUTENbHBIMUI MJIoLaAKaMu, B KayecTse
pesepsa. [log 3emnent nnu Ha bonblwmnx BeicoTax. B Mope, B

ropoge.

Ha cnepyrowux Tpex passopotax npeactaBiieHbl pa3finyHble
BapuaHTbl npuMeHeHus rapHutypoB PFISTERER. Ha

KPY3 u TpaHcdopmMaTopax, a Tak)ke Ha NOCTOSIHHbIX U
BpeMeHHbIX KabenbHbIX Tpaccax. C npoaykuuen us scex
Tpex nogkaTtanoros PFISTERER ansa rapuutypos BH u CBH.
Ha ocHose cuctembl CONNEX, Hanbonee nonHoro wrekepHoro
ceMeicTBa U3EeNWI Ha pbiHKe A9 YPOBHEW HaNpsXKeHns oT

6 kB o 550 kB. MoryT nogkntoyatbcs n KOMBUHMPOBATLCH C
MHOXeCTBOM APYTrnX BbIFrOAHbIX BbICOKOBOJIbTHbBIX peLLIEHI/Il;I oT
PFISTERER.

Y6eputecb camum.

CoepuHUTENbHbIE CUCTEMBI A5 TPAaHCHOPMATOPOB U pacnpefennTeNbHbIX YCTPOUCTB C 371era3oBoi n3onsume PFISTERER 89
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CONNEX B ropoae: 3KkoHOMUT MecTo. CHU)KaeT pacxopbl.
3awumiuiaeT MaTepuanbHble LeHHOCTH.

Orpal-mqel-ll-loe MPOCTPAHCTBO U NMOBbILLEHHbIE TPGGOBaHMﬂ K 6e3onacHocTu - KcnnyaTauud

BbICOKOBOJIbTHbIX CUCTEM B FrOPOACKUX YCNOBUAX NpeabaBNseT 0co6eHHO BbiCOKKUE
Tpeb6oBaHus. Cuctema CONNEX - 3To MOLWHbIN pblYar gas onTUMU3aLUM TEXHMYECKOro 1
3KOHOMMYecKoro npoekTupoBaHua KPY3 u tpaHcopmaTopoB. Bnarogaps MHOrounMcieHHbIM
wrTeKkepHbiM KoMnoHeHTaM CONNEX ans pasnuyHbIiX KOHLENLUA NOAKJIIOYHEHUS U 3aLUThI.

KoMnakTHOCTb Npu MOHTaXXe U 3KcnayaTauum

CONNEX nogpep>xvBaeT KOMNakTHble CUCTEMHbIE
KOHCTPYKUMM U3HyTpu: AnnapaTHas yacTs (rHe3po) CONNEX,
ABNA0aACH MHTePdENCcoM [ KOMMOHEHTOB CO CTOPOH®bI
cucTembl, TpebyeT MeHble MecTa 11 YyCTaHOBKM, YeM
peLleHnsa ¢ MacNfHOW UK 3N1era3oBo n3onauuei. Takum
obpasom, kabenbHble oTcekn ansa KPY3 n TpaHchopmaTopos
MOXHO CLeNnaTb MeHblle. TpaHchopMaTopbl elle KOMNakTHee:
AnnapaTHble yacTu CONNEX MoryT BbiTb BCTpOEH®bI
HemocpeACTBEeHHO B KabenbHbI 0TCek, YTo ycTpaHsaeT
HeobXxoaMMOCTb B FPOMO3AKMNX COEUHNUTENbHbIX KOpobKkax ANa
nofknoyeHna das. Ecnu 3aMeHnTb TpagnLMOHHbIE BO3AYLWHO-
M30NMPOBaHHbIE KOHLEBbIe MydThbl Ha CyXu1e, MOSHOCTbIO
M3onnpoBaHHble kabenbHble coegnHeHns CONNEX, cocToawme
M3 annapaTHol YacTu 1 kabenbHoOro WTekepa, He TpebyeTcs HU
MUHMMAaNbHbIX PACCTOSAHUIA MeX/AY Ga3HbIMY COEJUHEHNAMU 1
$asHbIM 3a3eMNeHNEM, HU CNTOXKHbIX KOHCTPYKLMI COOPHBIX
wuH. KabenbHble coepnHeHna CONNEX Takxxe MoryT BbiTb
yCTaHOB/EHbl BO BCEX MOHTaXHbIX MO3ULKSAX, 4To obneryaeT

TOYHYIO MHTerpaLumio CUCTeMbl B OrpaHnyeHHoe paboyee

MpoCTpaHCTBO.

36 PFISTERER

Be3onacHo AN )XM3HU U UMyLLecTBa

[MocnepoBaTeNibHOE MCMNOMb30BaHMe cnucTeM KabenbHOroO
coepmrernd CONNEX MoxeT noBbicuTb He30MacHoCTb
3KCNAyaTauMm BHYTPY NoMelleHnit. ITO CBA3AHO C TEM, UTO
KabenbHble COEAUHEHNSA Ha CTOPOHE CPeAHEro U BbICOKOro
Hanps>KeHVs MOXHO caenaTb 6e30nacHbIMU A9 KacaHUs, YTo
nenaeT ux besbapbepHbIMU 1 B TO ke BpeMs be3onacHo
LOCTYNHBIMW ANs 0bcayxuBatollero nepcoHana. [onHasa
nsonaumna kabenbHoix coeguHernin CONNEX He nozsonut
MEeNKOMY XMBOTHOMY COeMHNTL fBe $pa3bl. KabenbHble oTcekn
KPY3 bonblue He HyxHO oropaxusaTe. [pomo3akue bapbeptl,
Takue Kak Te, 4To 00bIYHO BCTPEYaTCS Ha TOpPLEBbIX KpblLKax
TpaHcdopMaTopOoB C BO3AYLUIHOM N305LMEN, CTAHOBATCS

N3NNWHUMW.

Coe;:lewreanb\e CUCTeMbl anqa TpchcbopMa'ropOB n pacrnpenenutenbHblX yCTpOl?ICTB C 371era3oBon nsongaunen

OnTuManbHas 3alWmnTa oT NepeHanps>XeHuin

PaspagHuk gns 3awmTtel oT nepeHanpsxeHnin CONNEX B
KOMMakTHOM Kopryce obecrneynBaeT ngeanbHy 3aWnTy oT
nepeHanps>XeHui.

Bnarofaps cyxoi M30nguUnm OH 3aHMMaET MeHbLe MecTa, 4eM
00bIYHbIe MOAENM C 3/1era3oBon nsonaunent gna KPY3.
PaspagHnkn CONNEX 3aHMMaloT elle MeHblle MecTa npw
MCnonb30BaHWK Ha TpaHchopmaTopax: [onHoMepHble
BO34YXOM30/IMPOBaHHbIE pelleHns AN 33Tl OT
nepeHanpsxeHuin B noMeleHnsax (M306p. cnesa) nonHocTbio
3ameHsioT ux (M306p. cnpasal. Paspagrukn CONNEX
obecneynBatoT oNnTUManbHyto 3awnTy kak KPY3, Tak n
TpaHchopmaTopoB: [TockoNbKy OHM pa3mMellanTcs
HemnocpenCcTBEHHO Ha 000py0BaHMM, B MPUCOEANHNUTENBHbIX
oTceKax Wi B Koprycax, oHW obecneynsatoT HauayyLlyw
3aWmnTy. ITO CBA3AHO C TEM, 4TO XapakTep beryLiel BoaHbI

nepexo4HbIx nepeHanpﬂerW] 0bblYHO OorpaHun4ymBaeT pagmnyc

3aWKNTbl pa3pAnHMNKOB.

el
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9KOHOMMYHOCTb U AaJIbHOBUAHOCTb

AccopTumeHT komnoHeHToB CONNEX no3BonsieT peannsoBatb
pasfnuHble KOHLENUUM NoAKIIloYeHUs 1 be3onacHoCcTy 4s
KoMnakTHoro obopynoBaHusa U TpaHCHOPMaATOPHbIX
noactanunit. C ganeko naywmmu nocneacTenamu: Bmecto
BbICOKVX 3aTpaT Ha KPYMHY0 HeABUXMMOCTbL B LLleHTpe ropoAa
BO3MOXHbI Apyrve UHBECTULMM: NPecTUXHaf apxuTekTypa,
CTPOUTENBLCTBO 3AaHUI U rpaxAaHckoe CTPOUTENbCTBO,
MHHOBaUMOHHble TexHonormun. KomnoHeHTsl CONNEX yxxe
MCMNOoMb3YI0TCA B pacrnpefeuTenbHblX YCTPONCTBaXx C

SKONOrnM4eCkn YMCTbiM N30NALMOHHBIM FA30M.

CONNEX nopaepxuBaeT coxpaHeHne CTOMMOCTU ANd ftoboro
TUNa u An3aiHa cuctemsbl: [locne ocHalleHys annapaTHbIMY
yactamu CONNEX B kauecTBe conpsixkKeHW KOMMOHEHTOB
TpaHchopmaTopbl v KPY3 roToBbl K cnonb3oBaHuio B 106oM
cueHapuu B banxaiwem nnun oTaaneHHom byayuiem.

[Mpumep: Ecnu npepnonaraeTcs nepeHoc yCTaHOBKM C yAULbI B
noMelLeHre, ee MOXHO CHavana NoAKIYNTb K BO3AYLLIHON
SIMHUK € NOMOLLbto NpoxofHbix n3onatopos CONNEX, a 3aTem
nepenTn Ha kabenbHble coegnHeHns CONNEX - 6e3
[LOPOroCTOSALLENO U PUCKOBAHHOIO BMELLATeNbCTBa B

YCTaHOBKY.

Ha cnepyowmux gByx cTpaHMuax nokasaHbl
[OMNOJIHUTENbHbIe BO3MOXKHOCTU ANns 6onee rubkoro
MCMoJIb30BaHNSA CUCTEMbI C MOMOLLbIO KOMMNOHEHTOB
CONNEX.

= Bl
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'mbkoe ocHalleHMe YCTAaHOBOK.
Ana apdeKTUBHOM 3KCNyaTaLum U NPoBepoK.

~
N

C noMoubio CONNEX Mo)XHO TecTupoBaTb TpaHcpopMaTopbl M pacnpeaenuTenbHblie yCTPOUCTBA
C 3/1erasoBoil U3onsaLuMen pa3NIMYHbIMK cnocobaMu M NOAKIYATb UX K 3N1IeKTpoceTH. 3To

wm e

O03HayaeT, YTO MX MOXKHO 3P PeKTMBHO UCMONIb30BATh B Pa3/IMYHbIX CLEHAPMAX HA NPOTSXKEHUM
BCero cpoka cny>»6ni. B niob6oM cnyyae ¢ MUHUMU3aLLMEN 3aTPaT U CHUIKEHUEM PUCKOB.
Bnaropaps WTeKepHOMY coefUHEHUIO U pa3Hoobpa3uto koMnoHeHToB CONNEX MoXKHO
KOM6UHUpPOBaTbL C APYrMMU NPOBEePEHHbIMU BbICOKOBOJIbTHbIMM rapHuTypamu PFISTERER.

:é; YHuBepcanbHoe conpskeHne Aasi MHOrMX KOMMNOHEHTOB
»‘g OcHoBoOIM BCeX BO3MOXHbIX NpuMeHeHunid cuctembl CONNEX sBnaetcs
?:'%, annapaTtHas YacTb (rHe3no), yctaHaenueaemas B TpaHchopMaTopax
% nnn KPY3 B kadecTBe GUKCMPOBAHHOMO COMNPSXEHNS AN BCeX TUMOB
?;. koMmnoHeHToB CONNEX. Bce oHU aBASA0TCA WTEKePHbLIMU, MO3TOMY UX
% MOXHO DbICTPO W HALeXXHO YyCTaHOBUTL B annapaTtHyto yacTe CONNEX,
‘?;. a Takxe 3aMeHWTb - be3 NpoBeeHns MacNfHbIX UK ra3oBbix paboT

1 bes BMellaTeNbCTBa B pa60Ty YCTaHOBKW 1IN ee KOMMOHEHTOB

(nospobHee cM. cTp. 8 1 9). C MHOXECTBOM MONOXKUTENBHbIX
adpdekTOB:

OO =

3akpbiTas 3awmTa. OTKpbITaA ANA ONUUNA.

PY3 KPY3 v TpatcdopmMaTopbl MOTYT 0CTaBaTbCH 3aKPbITbIMU BO MHOTUX CUTYaLMSX,
KoTopble 0ObIYHO CBSA3aHbl C MOHTaXOM UM leMOHTaXeM KOMMNoHeHToB: Bo Bpems
3aBOACKMX UCTBITAHUI U MOCTABKW, BO BpeMs TPAHCMOPTUPOBKM, BO BPEMS YCTAHOBKM
COEAMHEHWNI 1 NYCKOHaNafouHbIX MCMbITaHWIA Ha CTPOUTeNbHOM NoLlaake. To e camoe
OTHOCUTCS U K KaXK [0/ 3aMeHe KOMMOHEHTOB B TeYeHKe cpoka akcnayaTaunu. [1ga
npumepa: Ecnn npoxogHsle nsonatopel CONNEX Heobxogumo 3amenunTs Yepes 20 nnum
Bonee neT, cTapble M30A9TOPbI AEMOHTUPYIOTCH, @ HOBbIE MOHTUPYIOTCA — B MMeloLLecs
annapatHble yacTn CONNEX, kak oHUM ecTb. To ke camoe KacaeTcs U U3MEHEHWI B CeTH:
Ecnu nogknioyeHre cucTeMbl OCYLLECTBAAETCS He MO BO3AYLWHOM NUHMK, a no kabenio,
npoxogHble n3onatopsl CONNEX MoXHO 3aMeHWTh Ha LITeKepHble KabenbHble YacTu
CONNEX.

38 PFISTERER CoepuHuTENbHbBIE CUCTEMBI A5 TPAaHCHOPMATOPOB U pacnpeennTesbHbIX YCTPOUCTB C 371era3oBoil n3onsuue

'mbkoe ucnonb3oBaHUe HeNMTPasibHbIX TOYEK 3BE3 /bl
[ononHutenbHyto rMbKocTb NPY MPUHATUM 3aLLUTHBLIX MeP Ha
TpaHchopMaTope obecneynBaeT oCHalleHWe ero HelTpanbHbIX
ToYek 3Be3Abl annapaTHbiMK YacTamu CONNEX:

Hanpumep, wrekepHas kabensHaa yacte CONNEX MoxeT ObITb
nofakJsoyeHa ans obecneyeHuns 3asemMneHuns.

PaspagHuk gns 3awmTtel oT nepeHanps>xeHnin CONNEX nnu
wrekepHas 3arnywka CONNEX MoryT ncnonssosatbcs ans
M30NSLMN HeRTpanbHbIX ToYeK 3Be3Abl. [TpoxofHoM n3onatop
CONNEX nnu wrekepHas kabenbHas yacte CONNEX moryT
MCMNoNb30BaTbCHA ANA MOLKIOYEHNS TpaHChopMaTopa K
kaTywke [leTepceHa ¢ Lenblo KOMMNEHcaUMN 3aMblKaHnii Ha
3eMJIl0 B MoraleHHow ceTu.

l'ﬂ_!tl-
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MMbKocTb OT ycTaHOBKM A0 KabenbHoOM Tpacchl

LLITekepHble cONpsaXXeHUs Takke ABASIOTCSH HEOTbEMIEMON
vacTbio Bcex MydpT CONNEX (nogkaTanor 3).

Bo3amoxHocTb codeTaHuns pewennin CONNEX ¢ gpyrumn
akceccyapamu PFISTERER obecneunsaeTt wupokuii Beibop
BapuaHTOB NPSIMOT0 MW KOCBEHHOTO NMOAK/IIYEHUSA YCTaHOBOK
K MCnblTaTeNbHbIM TpaHcdopMaTopam Un K 31eKTPOCETH.

Ha aTom pa3BopoTe npefcTasieH GparMeHT C UANIOCTPALUAMN
npoaykunn PFISTERER 13 Bcex Tpex nogkaTtanoros
BbICOKOBOJILTHbLIX FAPHMTYPOB.

C nomoubio MydT CONNEX ¢ anerasoBoi unun T8ephoi
nzonauvei [A, D, E] kabesnbHble coeiuHeHUs MOTYT BbiThb
pacnofoXeHbl NPAMO UAW NOJ NPAMbIM YIIOM, @ TakXe
BbIMOJIHEHBI MPOCTO U HafeXHo bnarofaps LWTekepHow
TexHonorun. MydTel ¢ rasonsonnposanHsiM koprycom [A, D]
NO3BOSIOT UMUTUPOBATL paboTy pacnpeaennTenbHbIX
YCTPOWCTB ANS Lieseld TeCTUPOBaHUs.

MopknYeHne K ncnblTaTeNlbHOMY TpaHCHOPMaTopy BO3MOXHO,
HampuMep, ¢ NoMoLlblo NpoxoaHbix nsonatopos CONNEX [B]
nnu rnbkunx Koruesbix MydT PFISTERER ¢ onopamu nnun 6es
Hux [C, F1. WtekepHbie 3arnywkn CONNEX anekTpuyecku
MPOYHO repMeTU3UPYIOT HeUCMoNb3yeMble annapaTHble YacTu
CONNEXI[G] - no cneaytwoulero Mcnons308aHna B KayecTse

conpsxerus gns Heobxognmoro komnoneHta CONNEX.

S
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MopaynbHasa KOHCTPYKLMUA YCTAaHOBOK.
Iona rubkocTtn » MOGUNBHOCTU UCMOJIb30BaHMUS.

Bbe3onacHOCTb, 3KOHOMUYHOCTb, FTMB6KOCTb - TO, YTO 06ecneynBaeTr 3¢¢eKTMBHOG

ncnoJsib3oBaHue 3Jjiera3oBbiX pacnpepesinTesibHbiX YCTPOﬁCTB n TpaHC(‘bOpMaTOpOB B

Te4yeHue Bcero cpoka CﬂY)KﬁbI B npeabiayuwux npuMepax npumMmeHeHud, B CcyMme cospgaeTr

npeanocbiJZIKn gngq Toro, 4yTobObI CAeNaTb BbICOKOBOJIbTHbIE CUCTEMbI 3KOHOMUYECKHU

MOOGUNbHBLIMU AN Pa3ZINYHbIX NPAaKTU4YeCKUX cLueHapues.

OTnpaBHOM TOYKOM 34ech Takxke aABngeTcs cnctema CONNEX ¢
COMPAXEHUAMUN Ha CTOPOHE YCTPONCTBA ANA PA3/INYHbBIX
nogkJsodaeMbix komrnoHeHTos CONNEX gns cucteMHbix
COoeVHEHWN, NOAKNKYEHWI 1 3aWNTHBIX Mep. [Tpy ModybHOM
B3avMogelncTBum oHn obecneymBaloT besonacHyto u

3¢ deKkTUBHYIO rMbBKOCTb YCTAaHOBOK, HanpvMep, Ans
BbIOOPOYHONM MW PErynsapHOi CMeHbl MECT U TUNOB

coegnHEeHUN:

[lna npocTeiiwero BO3MOXHOrO NepeMeLLeHUs YCTAaHOBKY B
pe3ynbTaTe NPOrHO3MpyeMbIX U3MEHEeHMI TOMOIOrMn CeTu.
MoToMy 4TO OHa [01XHa perynsipHo NnepeMeLaTbes 4115

nepexkpbITa BO BpeMA CTPOUTEJIbHBIX pa60T B pa3HbIX MeCTax.

N1 kak MHOrOCTOPOHHMIA pe3epB Ha clly4Yan Ype3BblHaNHOMN
CUTYaLUU - B LUIMPOKOI 30HE C pa3vyHbIMWU YPOBHAMM
HanpsXXeHWs 1 KOHPUTypauaMn CoenHEHNIA.

40 PFISTERER
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C nomowbio CONNEX y>ke 6b1nu ycnewHo peanu3oBaHbl

pa3sinyHble CZI0)XKHbIEe KOHUenuMu yCTaHOBOK U MHTepd)eﬁCOB.

HanpuMep 218 MHHOBaLMOHHBIX TpaHChOPMaATOPOB Ha cryyail
Ype3BbIYANHON CUTYaLMW, YpE3BbIHANHO KOMMNAKTHbIX U Terkux
IS MaKCUManbHO ObICTPOI TPaHCNOPTUMPOBKY Ha bonblune
PacCTOsHWSA, TMBKOro MCNob30BaHUSA HA Pa3INYHbIX YPOBHSAX
Hanps>eHus. Ing aToro knaccryeckas KOHCTPYKLMS

A LWTekepHbii npoxogHoit nzonatop CONNEX
B MobunbHoe BbicokoBonbTHoe KPY3J

C PacnpepenuTenbHblit TpaHchopmaTop

D LlltekepHas kabenbHas yacte CONNEX

COEJJ'I/IHI/ITeJ'Ibe\e CucTeMbl onqa TpaHCd}OpMaTOpOB n pacnpenennTenbHbix yCTpOl?ICTB C 3nerasoBoy n3onaunen

HepCHeKTMBbI npUMeHeHr4d
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TpaHcdopMaTOPOB NepeMeHHOro ToKa, Kak yCTPOUCTBO C TpeMs
bazamu Oblna NONHOCTbIO NepeocMbicieHa. PesynbTaT:
MopynbHbIi TpaHCchOpMaTOpHbIN B0K, COCTOALLMIA U3 Tpex
ofiHOda3sHbIX TpaHCHOPMaATOPOB, COeAUHEHHbBIX MeX Ay coboit 1
¢ anekTpoceTbio ¢ nomoubio BH 1 CH kabenbHbIx pelweruii co
wrekepHon TexHonornen CONNEX. Kak ewie MoryT Boirnsaaetb
BbICOKO rM6KMe peLueHms, Bbl MOXKeTe YBUAETb B NofKaTanore
3 c apyrumu rapuutypamu PFISTERER.

H
=
=
=
=
3
=
=

E Onokcupnas mydta CONNEX

F Yrnosasa annapaTHas yacte CONNEX
G KabenbHag koHueBaa mypTa EST-SUB
H CrtpoutentHbilt kabenb
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CepBucCHble ycnyru CepBuicHble yenyry

Hoy-xay B o6nacTu MoHTa)ka ansa 6esonacHoro BBopaa B UH)KeHepHbI# onbIT ANA UHAUBUAYANbHbIX peLleHUn
IKcnnyaTaumio

Bbicokoe Hanps)XeHUe nNpeabaBAseT caMble BbiCOKUe TpeboBaHMA K 6e30MacHOCTU U TpaHcdopMaTopbl € pa3fIM4HbIMU BapMaHTaMu NOAKIIOYEHUS, MOBUNbHBIE

Hafe)XHOCTU YCTAaHOBOK, COEAMHUTENIbHbIX KOMMNOHEHTOB U NpUHagneXXHocTen. UX kayecTBo pacnpepenuTenbHblie YCTPOUCTBA, MOBUNbHBbIE TPaHCPOpPMaTOpHbIe CTaHLUUKU. CneuymnanbHble
- He eAUHCTBEHHbIN pellaowmin paktop. He MeHee Ba)keH NpogpeccMoHanbHbI MOHTAX, NPUMEHEHMUS B YCTAaHOBKAX, TaKue KaK 3TU U apyrue, TpebyoT MHAUBUAYaNbHbIX
OCHOBAaHHbI Ha NpaKTU4YeCcKOM onbiTe. [103TOMY MOHTa)X BbICOKOBOJIbTHbIX KOMMOHEHTOB MHTepdencHbIX peweHUin. PFISTERER oTtnuyHo cnpaBnseTcs ¢ 3ToM 3apgaven. A Takxe
PFISTERER ponxeH BbINOJIHATLCSA TOJIbKO CNeLnasn3mpoBaHHbIM NepCcoHasIoM, NpoweaLwnM OXOTHO B KayecTBe Bawwero 3¢ppeKTUBHOro NnapTHepa fno NpoeKTy:

obyuyeHue u ceptTudukaumio no cneunduke uspaenus. B nonb3y skcnnyaTauMoOHHOW HAJEXKHOCTH

Ha npOTﬂ)KEHVIVI BCero CpOKa CJ1Y)K6bI. A TalkOKe BA)KHO Fl"ﬂ COOTBEeTCTBMUSA rapaHTMVIHbIM u 3KCI16PTM33 B pa3pa60TKe, NPpoeKTNpoBaHUN N BHeAPEHUN UHOVBULAYANbHbBIX CUCTEM COeUHEHNA N CTbIKOBKW, BKIHOYAA
oﬁﬂBaTeanTBaM MOHTa>XHble MPUHALNEXHOCTN N TPAHCNOPTHbIE peLlleHnd
= 0OnbIT B yHKUMN MHTepdeica Mexay NPOeKTUPOBLLIMKOM CUCTEMbI, MPOM3BOAUTENEM U 3KCMYaTaUMOHHMKOM
Ins storo PFISTERER o6ecneynBaeT KOMMNEKCHYI0 nNepepadvy NnpakTUYecKoro u
TeopeTM‘-IECKOFO Hoy_xay: L OnbITNo peanusaunuv NpoeKToB MO BCeMY MUPY C NpnMeHeHNeM CcneunanbHbIX CUCTEM, HAaNpuUMep, 0T KOMNAKTHbIX
TpaHCd}OpMaTOpOB Ha cnyanl l-Ipe3BbIl-lal7|HOl7l CUTYyaunnm n 0o NOJIHOCTbLIO MOBUABHbIX I'IO,EI,CTaHLI,l/Il‘;I ana MacwTabHbIx
npeobpaszoBaHuin ceTn

Ycnyru no MoHTaXxy

PFISTERER noppepxuBaeT kKNnveHTOB No BCeEMY MUPY Ha noapobHoe n3yyeHne n3nenus, a Takxe tpebosaHug,

pervuoHanbHoOM ypoBHe, MpefocTaBass ycayru no MoHtaxy. OHu NOATrOTOBKY ¥ BbINMOJIHEHME MOHTaXa C NpakTU4yeCcKnMu E E 31oT QR-KOA NpUBeAeT Bac K NoKasaTeJibHbIM NpoeKTaM ¢
NpefoCTaBASeTCS HAaWMMU COBCTBEHHBIMU MOHTaXHbIMMU ynpaxHenuamun n pabotamu. Cofepxaruvie obydeHns MoxeT - . mHaMBUAyanbHbIMU peweHnamMu PFISTERER.

Bpuragamu v napTHEPCKUMU KOMMNaHUAMY, ObITb @4aNTUPOBAHO K KOHKPETHbLIM MOTPebHOCTAM , HanpuMenp, R

CepTUOUUMPOBAHHBIMU B COOTBETCTBUM CO CTPOrUMU K npoueccy cTbikoBky npoxogHoro nsonatopa CONNEX, BaM Hy>)XHa noaaep)xKa B fiefie peannsauumn npoekrta?
kputepuamun PFISTERER. C onbiTom paboTsl B pasnunyHbix yCcTaHoBKe KabeflbHbIX Pa3beM0oB B OFpaHMyYeHHOM Hanuwwute HaM Ha infoldpfisterer.com.

ycnosusx. B TpaHwee ans npoknaaku kabens. B cyxom foke. Ha NPOCTPAHCTBE C MOMOLLLbIO MOHTaXXHOM BTYAKM AW MOHTaXy Mbl c HeTepneHueM XXaeM Balll NpoeKT!

nnatdopmax B npnbpexHon 3oHe. 0bnagas onbITOM U yBEPEHHbBIM MOBUNBHBIX CTPOUTENbHBIX PELUEHNIA.

4yTbeM B LUMPOKOM CnekTpe KabenbHbIX TEXHOIOTUA 1

KOHLENLWI 3a3eMIeHNs, BNIOTb [0 NOAKIOUEHUS TOHKNX [Mocne ycrnelwHoro 3aBeplweHns obyyeHns Kaxabli y4acTHMK

BOJIOKOHHO-0NTUYeCKMX Kabenel K KOHTPObHBIM KOpobKaM. nosly4aeT orpaHUYeHHbIM No BpeMeHn cepTudurkar. Wspanue 1-2024

B niobom cnyyae, KOMNeTeHTHOCTb U 3P PEKTUBHOCTL B 370 faeT BaM NpaBo CaMoOCTOATeNbHO paboTaTk ¢ cucTeMom

NPOBEPEHHbIX M UCMbITAHHbIX LENCTBUAX ANs be3onacHoro M34eNniA, Mo KOTOpOW NpoiLeHo obyyeHue. PepnakuuoHHasa komaHpga PFISTERER

npodeccroHanbHOro MoHTaxa. Metep AppaHu, KatpuH Bpext, Cumon Bpengens, AHgpeac Hobnep, AnexaHnpo
CtaHpapTHble yyebHble KYypCbl C BOSMOXXHOCTbIO pacluupeHus SckobuH, Hatann Ouwep, Tomac Opugens, Mapcens Xekens, Makcumunuan Kpayc,

TpeHWHr No MOHTaXy BKJIIOYAIOT: TopcTeH Jliopsur, CtedaH Mapke, Bagum Mupay, Sayapno CaHTaHa, @paHk

[Ina noBblWeHUs KBanvduKaLmm BallMX MOHTaXHUKOB KOMNaHWs = VIHcTpyKTax no TexHuke besonacHoctu LWrpaccHep, ®paHk BalixepT

PFISTERER opraHu3yeT obs3aTenbHble Kypchl 00y4eHns MOHTaxy = Obuwue 3HaHNS 0 NPOAYKLMM 1 ee MPUMEHEHUN

BbICOKOBOSILTHOrO 060pyA0BaHNSA B COBCTBEHHbIX yHebHbIX LLeHTpax = 0630p npouecca MOHTaxa, MHCTPYKLUSA MO MOHTaXy KoHuenuusa copepXxaHusa u peaakTUpoBaHue TeKcTa

no BCEMY MUPY WAV UHAVBUAYANBHO Ha Ballel TEPPUTOPUN. ®  CTpyKkTypa v KOMMNOHEHTbl rapHUTypa Kaponura Koc, xyzeiler.de

Bce yuebHble kypchl Bk1toYatoT B cebs = [logroToBka kabens
= MoHTax rapHuTypa Ha kabenb Xyno>kecTBeHHoe opopMJIeHMEe U rpadpuyecKuin gusamH

= YcTaHoBKa rapHMTypa Ha 0bopynoBaHuM UK B KabenbHoW Hasunp Kanzep, DaKa.design
Tpacce, Npy HEOBXOAUMOCTH C CHCTEMOII 3a3eMIIeHNS
OTKa3s oT 0TBETCTBEHHOCTHU M aBTOPCKOe NpaBo

MHCTpYKLMM NO MOHTaXY Copep>kumoe kaTasiora TWaTeslbHO COCTABIEHO W MPOBEPEHO.

BesonacHasa 1 npaBunbHas yctaHoska rapiutyp PFISTERER Mbl He HECeM OTBETCTBEHHOCTU 3a Jiobble HECOOTBETCTBUA/OWUOKY.

nofpobHO onucaHa B MHCTPYKLMAX MO MOHTaXy KOHKPETHOM 0 Mbl ocTaBnseM 3a coboit NpaBo BHOCUTL U3MEHEHUS B CBA3W C 06HOBNEHNAMY.
n3nenus. Bce copepxumoe kaTanora 3alluieHo aBTopckiM npaBoM. [1ng noaHoro nau

OHKM npunaratoTcs K KaXK A0 nocTaBke Kak yacTb ToBapa. [epes 4aCTUYHOro KOMMpoBaHUA TpebyeTcs NMMCbMeHHOE pa3pelleHne koMmnaHum PFISTE-
Ha4yanoMm paboTbl HEOOXOAMMO NMOMHOCTbLIO MPOYNTATL RER.

COOTBETCTBYHIOLLYIO MHCTPYKLWIO, CIeJOBATb eii War 3a Warom u
XpaHUTb ee B HEMNOCPeACTBEHHON 6a130CTU OT N3fenus, © PFISTERER Holding SE

HanpuMmep, B NyHKTe ynpasaeHna nimn ,EI.I/ICI'IET‘-IepCKOI;I, rne oHa

BCerfda AoCTynHa.
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BIJ «Asia-Most» oduc 206
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B 1921 roay Kapn lNducTepep ocHosan B LUTtyTrapte ¢abpuky no nponssoacTsy
Cnewuvann3npoBaHHbIX 3N1EKTPOTEXHNYECKUX U3LENNNA C Leblo YyYlnTb 0Tpacib
nepefayu 3NeKTPo3IHeprun. ITon Lenu, CBA3aHHOW C KAYeCTBOM U TEXHOOTMYECKUM
nnpepcteoM, rpynna komnanuin PFISTERER cnepnyet yxe bonee 100 net. CerogHs
PFISTERER aBnaetca ooHWM 13 BeAyLIMX MUPOBbLIX CMELMannMcToB No cMcTemMam s
3HepreTnyecko MHGPaCTPYKTYPbl M UX MOCTaBLLUMKOM — C MOJIHbIM aCCOPTUMEHTOM
KabesNbHbIX FapHUTYPOB, TEXHUKWN ON9 BO3AYLIHbIX IMHWI 3/1eKTponepeaay U KOMNOHEHTOB
Mo BCeW LenoyKe nepepaydy aHeprum oT ee Npon3BoACTBa A0 NOTpebneHus.
Bnarogaps coBpeMeHHbIM MPOM3BOACTBEHHbIM NpoueccaM 1 1200 coTpyaHuKaM Ha
npeanpuatmax B 18 ctparax, PFISTERER He Tonbko coegmHaeT anekTpoceTtu
CErofHALIHEro 1 3aBTpaLlHero AHA, HO M BHOCUT BaXHbI BKAAL B yCTOMYMBOE U
HafeXHoe 3HeprocHabxeHue.
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A0BPO MNO)XKAJIOBATD!

Onsa Bawein ctabunbHo ycnewHou paboTbl B ceTAX BbICOKOT0
M CBEPXBbICOKOr0 Hanpsi>keHUsi B 3TOM BTOPOM NnojKartanore
rapHUTYp NpepcTaBieHbl Apyrue Ki4YyeBbie KOMNOHEHTbI
PFISTERER pnst MHOro4ncneHHbIX YyBCTBUTEJbHbIX
ceTeBbIX UHTepdencoB c KabensiMn c nonMMepHoMm
nsonsauuei (VPE n EPR):

= KoHueBble MydThl 418 Nepexofa oT kabenen k
HEeM30NMPOBaHHbLIM NPOBOLHMKAM UK YCTAHOBKAM Ha
OTKPbITOM BO3JlyXe U BHYTPM NMOMELLEeHUN

= CoeAuHuTeNbHble MY}Tbl B pasfiMyHbIX BapnaHTax ang
Bcex kabeneit BH M CBH v pasnuyHbix MecT NprMeHeHus, ¢
HEN3MEHHO BbIFrO4HOM HaABUXHON TeXHONOT el

= CoeAuHMTeNbHbIe KOPOBKM fN18 BCex pacnpoCTpaHeHHbIX
TUMNOB 3a3eMfeHnit 1 kpocc BOHAMHTA, a TakXe Apyrue
NPUHaLNEeXHOCTH

LLinpokuit accopTUMEHT, NpeAcTaBNieHHbIN B 3TOM KaTanore,
aBnseTcs npuMepoM Kayectsa PFISTERER B pasHoo6pasuun
M3pesinin, opueHTMpPoBaHHbIX Ha noTpebHoCTH, And
ONTUMAaNIbHOIr0 MCNOJIb30BaHUA:

B MHOrOYMC/IEHHBIX TOYKAX B CETU Ha 0MOpax BO34YyLIHbIX
NNHWI, B kabenbHbIX Tpaccax, Ha pacnpefenuTenbHbix
ycTpoiicTBax ¢ anerazosoi nzonauuen (KPY3) n
TpaHcpopmaTopax.

B cnoXXHbIX ycnoBuax okpyskatowien cpeabl Ha 60nbLIMX
BbICOTax, non BGMHGPI, Npn 3KCTpeMalbHbIX N MepeMeHYnNBbIX

TeMnepaTypax.

Lns pasnuyHbiX pbIHKOB U punocoduin cooTeeTcTBME
MeX/yHapoHbIM 1 rnobanbHbiM cTaHhapTaM, kak
06pa3uoBbIi TeXHUYECKNA CTaHAapT B MPOBEPEHHbIX

TPpagnUMOHHBIX N COBPEMEHHDBIX KOHCTPYKLNAX.

MoppobHee o KayecTBe M pa3paboTke rapHUTYp
PFISTERER Bbl y3HaeTe u3 pasgena 1, 3a KoTopbiM cpasy
e cnepyet noapo6Has UHGopMaLMS 0 NPOAYKLMM B BUAE
XapaKTepUCTUK U u3obparkeHun.

AccoptuMeHT npoaykuuu PFISTERER siBnfieTca pesynbtatom
M npeaMeTOM MOCTOAHHOrO PasBUTUA B COOTBETCTBUM C
TpeboBaHMAMU KMEHTOB, MapaMeTpaMn U3 NPakTUKN 1
pesynbTaTamu nccneposaruii. Mpun Bce 6onee BbICOKUX
Hanps)KeHMAX. C 3TaJIOHHbIMU TEXHONOTUSIMU.

Bexwu B TexHMYeCckoM pa3BnTN/ U BO3MOXKHOCTH
MCMOoSb30BaHNA KOMMNOHEHTOB AJ1A BalUUX NPOEKTOB TaKXke
npepcTaBlieHbl B 3TOM KaTanore:

= KpaTkoe 3HakoMcTBoO c TexHonorusmu PFISTERER.
OHu yCTaHaBNMBaAKOT CTaHO4apThbl B obnacTu coeanHeHnd
Pa3NYHbBIX N CITOXKHbIX Ka6enel7|, MUHUMU3INPYA YyCUNTNA U
puckun B NoNb3y 3 dekTUBHOM 3KCNAyaTaLMOHHOM
HaLeXHOCTW 1 cpoka CyXObl.

= 0630p ucnonb3oBaHus peweHui PFISTERER us Bcex Tpex
KaTanoros BbICOKOBOJIbTHbLIX FAPHUTYP.
Mo OTOENBHOCTU NN B KOM6VIHaLI,VIVI OHW CNy>XaT 014
CTaHAaPTHBIX U CNeLnaNbHbIX NPUMEHEHWN 1
obecneynBaT cOXpaHeHMEe CTOMMOCTH U U3MEHEHMUS.
[na nparMaTUYHOro Nporpecca B 3/1eKTpoCeTaX
PFISTERER nocTosiHHO pa3pabaTbiBaeT pelleHus ¢ CyXol
M30A9UMeN U pa3beMamMu, oTBeYatLMe rnobanbHbIM

Tpe6OBaHl/IF|M M HOBbIM BO3MOXHOCTAM.

XoTUTe NONYyYUTb JONOSIHUTENbHYIO MHPOpMaLUuio?
OTnpaBbTe 3aMpOC N0 3NeKTPOHHON NOYTe UAM NO3BOHKTE
HaM: KoHTakTHasa nHdopMaLma ykasaHa cHapyXu Ha
nocnepHen cTpaHuLe.

Cneumnannctel PFISTERER no nHTepdelicHbIM pelueHnsam

6y,EI,yT palbl OTBETUTb Ha BallK BOMPOCHI.

Cpasy Ha cnepyolKUX CTPAHULLAX Bbl yBUAUTE:

B komnaHuu PFISTERER Bbi6op - 3T0 He My4eHue, a
BO3MOXHOCTb peasin3oBaThb oOnNTUMasIbHbIN BapunaHT,
COOTBE‘TCTBy}OLLI,I/IVI BallnM TpeGOBaHV]ﬂM. TE‘XHVILIECKI/I,
3KOHOMMYEeCKWN, aKoSTormn4yecku.

C 6e30NacHOCTbIO U CMbICIOM.

OanbHenwue nepepoBble HTepdeicHble peweHnsa PFISTERER ansi BbICOKOBONBTHBIX U

CBEPXBbICOKOBOJIbTHbIX MPUMEHEHUW NpeAcTaBNEeHbl B:

MopkaTanor 1 c akKLLEeHTOM Ha WITEKEPHble KOMMOHEHThI
CONNEX pns TpaHcpopmaTopoB u KPY3 OHu obecneymnsatoT
FVI6KI/I€, B3anMO3aMeHAeMble TUMbl COE,EI,I/IHEHVIPI B Nt00ObIX
NpakTn4eckKkmnx KOHCbVIpraLLI/IFIX - be3 BMellaTeNbCTBa B

cncTemy, 6naron,apq yHVIBepCBJ’IbHOﬁ cncremMe COELI,VIHGHVIVI.

KabenbHble rapHUTypbl 4151 S3HEPreTUYeCKUX ceTell

MopkaTtanor 3 c gpyrumu koMmnoHeHTamm CONNEX ¢
BbIFOAHOM WITEKEPHOW TeXHoNornemn, TakuMm Kak MyPpThl,
NPUHAANEXHOCTU U NpeaBapUTeNbHO cobpaHHble KabesibHble
peLweHuna, N3rotoBsieHHbIE NO MHOWBUMAYaNbHOMY 3aKa3sy

M KOHOUTYpUpyeMble A5 cneunansHoro MoCTOAHHOMO U
BPEMEHHOro MCMoNb30BaHUsg, HanpuMep, B kayecTse balinaca, B
npubpexxHol 30He, A9 peBn3unii, nepeobopyaoBaHus n T.0.
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Copep)xaHue

n KoHueBble My¢Thl Ctp. 06 - 21
11 KoHueBble kabenbHble MydTbl C CyX0 M30naumMen i ey ]
OIS HAPYXKHOM YCTAHOBKM 1.ttt 10 ! l 2
o o ; E .
1.2 KoHueBble kabenbHble MydThl C MACASHON M30AALMeEN ' Yope
- KoHueBas mydTa Koruesasa mydTa CvcTeMa wTekepHbIx KabenbHbIx KoHueBas mydTa
ONA HAPYXKHOM YCTAHOBKM 1ottt 16 oc ot CUB oA coemmermni CONNEX PYa ESG
1.3 Cuctema wTrekepHbIx kabenbHbix coeanHeHnn CONNEX.................... 18
1.4 KoHueBble kabenbHble MydThl C MACASHON U30AAUMEN oo 20
n HapaBu)XHble My} ThI Ctp. 22 - 27
21 Tun mydTel MSA: 0630p KOHCTPYKLUMM M BAPUAHTOB ..o 24 *
2.2 Tun MydTel MSA: TToapobHO 0 KOHCTPYKLUMM U BAPUAHTAX..eeveeeeenne.. 26 Haneuxwas MydTa MSA
n CoeauHUTENbHbIE KOPOOKM Ctp. 28 - 33
—— “
3.1 CoeaunHuTenbHble KOPOOKM AN KOHLUEBBIX MYDT ..o 30 Cocamrumensas Kopobka oA 35 KopoBKa AR sasemnenn
M ANA NPAMOro 3asemyieHns M C paspagHnKaMy ona 3aWnTbl OoT
3.2 CoefnHUTeNbHbIEe KOPODKM ONA HAABVKHBIX MYDT oo 32 VT . ) i nepeHanpsxenys
113
KpaTkoe 3HaKOMCTBO C TEXHONOrUAMU Ctp. 34 - 39
4.1 SICON: OnTuManbHbIM KOHTAKT AN 1060ro MPOBOAHUKA .....vve........ 36

Coegunutens FrontCon gna
MeaHblX Kabenel c usonauunen

Cpe3HbiM 6onTOM OTAENbHBIX NTPOBOAIOK

—
1 ‘w BunToBon coegurntens SICON
4.2 FrontCon: 3ddeKkTUBHbIN KOHTAKT A5 CJIOXHbIX MPOBOAHWKOB........ 38 %\' C naTeHTOBaHHbIM GeccTynenyaTHM
I‘—\-\-_

MepcnekTUBbI NPUMEHEHUs Ctp. 40 - 45

5.1 MogepHu3auna KoHLEBOW MydTbI:

[lpocTad LONONHUTENBHAS MOAEPHMUBALMS ooiiiiiiiiiiieieiie e 41
5.2 MydTbl c coegnHUTENBHBIMK KOpobKamu:

NHonBuayanbHble peleHnsd 0na KabenbHbIX TPACC ..oooovvvveieeeeeenne.. 42

5.3 PeuweHuq 0719 CTPOUNTENIbHbIX pa60T: B sToMm kaTanore npoaykuum npeacTasnexbl Hanbonee nonynspHele n3genns n3 accoptnumenta PFISTERER.
[lononHnTenbHbIe BEPCUM U pacLUMpPeHns A8 PasanyHbIX NTPUMEHEHMI AOCTYNHbI Mo 3anpocy. M3nenus, o6o3HaueHHble Kak
Pa3Hoo6pa3Hb|e bannacsl 04 nobbIx CUEHAPUEB ... 4L LOMONHUTENbHbIE MPUHAANEXHOCTU, He BXOAAT B CTAHAAPTHbIN KOMMAEKT N0CTaBkW U Npu HeobXoAMMOCTY 3aKa3biBaloTCs

OTAENbHO.

CepBUCHbIe ycnyru Ctp. 46

4 PFISTERER KabenbHble rapHUTYpbl 411 IHEPreTUYeCcKnxX ceTe KabenbHble rapHUTypbl 4151 S3HEPreTUYeCKUX ceTell PFISTERER 5
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PelweHunsa pna ceTen BbICOKOro u
CBEpPXBbICOKOIr0 Hanps>KeHUs.
lMpoBepeHHoe KayecTBO PFISTERER.

Ha cnepytowmx ctpaHuuax Bbl HauaeTe noapo6Hyo MHGop-
MaLMIo 0 LULMPOKOM aCCOPTUMEHTE KOHL,EeBbIX MY}T, coeAUHN-
TeNbHbIX MyPT 1 coeAnHUTENbHbIX Kopob6ok oT PFISTERER Ha
HanpskeHue ot 72,5 kKB po 550 kB B popme:

= [lpuM3HakoB rpynn usgenumn

= TeXHWYECKUX XapaKTEepUCTUK KOMMNOHEHTOB

= Knioyel BApUaHTOB C AaHHbIMU cneuupuKaLmum

PeweHus PFISTERER - 3To TexHU4YeCcKuUi nporpecc, ocHo-
BaHHbI Ha NPOBEPEHHbIX TEXHONOIUAX M anpo6upoBaHHbIX
KOHCTpYKUMAX. Pazpabotansl ¢ yvetom 100-neTHero onbita 8
obnacTun nepepayn BobLIKX TOKOB U U30ASLMM BEICOKMX Ha-
NPSKEHNN.

Pa3pa6oTaHbl, npousBeaeHbl M cobpaHbl B COOTBETCTBUU

C BbICOYaWLIMMM CTAaHAAPTAMM KayecTBa C UCNOJb30Ba-
HUEM CaMbIX COBPEMEHHbIX TEXHONOrMiA HA NpeaNpUATUAX
PFISTERER B EBpone, koTopbie cepTudunLmMpoBaHbl MO CTaH-
faptam ISO B obnacTu KayecTBa M 3KONOTMYECKOrO MEHEA -
KMEHTa, a TakXe 0XpaHbl 340p0Bbs 1 be3onacHoCT TPyAa, a
Tak>Xe COOTBETCTBYIOT PA3/IMYHbIM U3BECTHLIM OTPAC/EBbIM
CTaHZapTaM U cneumnanbHelM TpeboBaHMAM MHOFOYMCIIEHHbIX

KJINeHTOB CO BCero Mmnpa.

PeweHuns PFISTERER pnsa Bbicokoro n cBepxBbiCOKOro
Hanpsi)XeHUs NPOXoAAT TUNOBbIE U MOAYJIbHbIE UCMbITAHUSA B
COOTBETCTBUM C Pa3IuiHbIMU Tpe6oBaHMSAMU MeXAYHAPOAHbIX
ctanpapTos (IEC, IEEE u gp.). VicnbiTanna nposoaatcs B
komnaHuun PFISTERER B BbicokoBOAbLTHOM NnabopaTopuu 1 Ha
MCMbITAaTebHbIX MOASAX A5 KOHEYHbIX MMHUA MW B MPU3HAHHbIX
MCMbITaTeNbHbIX UHCTUTYTax.

FapHuTypbl PFISTERER Tak)e ycnewHo npoxoAaT perynsap-
Hble CUCTEMHbIe UCMbITAaHUA C pasnUYyHbIMu Kabenamu BH n
CBH B cooTBeTCcTBUM C TpebOoBaTENbHBIMU CeLLUPUKALUAMMU
3aKa3y4mKa, KoTopble BbIXOAAT 3@ paMku TpeboBaHUI cTaHfap-
ToB. KpoMe Toro, oHM noaTBepxAatoT cBo 3G PeKTUBHOCTL B
Xo[e NpeABapuTebHbIX KBaNMUKALMOHHbBIX MCMbITAHWIA, Ad-
LLNXCA HECKOJIbKO MeCdALeB, KOTOPble UMUTUPYIOT AECATUIETNA
pa6OTbI B peajibHbIX YCNIOBUAX SKCNNyaTaunn. 3Tun OOMNONHN-

TeJibHble NCMNbITaHNA MPOBOAATCA B COTPyAHNYECTBE C NOJIb30-

BaTendaMn n nponssoanTenamn kabenen, kak BHYTPpW KOMMNaHUN,
TakK 1 3a ee npepenamu, B ﬂa60paTOpl/Il/l Minn B NOJIeBbIX yCNO-

BUAX, B 3aBUCUMOCTW OT Tp66OBaHI/II7I K MCMNbITAHNAM.



KoHueBble MydTbl — B Hayane BceX BO3MO)XHOCTEN

MopTtdennb koHueBbix My$pT PFISTERER o6ecneunBaer
HapjeXXHoe UCNOJIHEHUEe

TodeK nepexona OT HEN3ONMMPOBAHHBLIX MPOBOAHMNKOB K

kabenam c nonumepHon usonauven (VPE, EPR] n

kabenbHbIX COeANHEHNI Ha TpaHchopmaTopax u
pacnpenennTenbHbIX yCTPOMCTBaXx C 31era3oBoin

n3onaumen

B noMelweHNAX 1 Ha OTKPbITOM BO34YyXe

LLinpokuit accopTUMEHT ANSA pacnpoCcTPaHeHHbIX
NpUMeHeHun:

Bce kabenu BH M CBH c nonumepHoit nsonsunen gns
Hanps>keHUn ot 72,5 o B HacTosiwee Bpems 550 kB U,

Pasnnyxbie KOHCTPYKL 1K Kabenen v BCce TUNbI

NPOBOAHMKOB C MEAHBIMU W @NIOMUHNEBLIMU XIUTAMU
PasnuuHble fmaMeTpbl NPOBOAHMKOB M M30MALUNN, @
TakXe ceveHunsa kabena

[na kabeneit 3aseMneHns ceyeHnem 1o ok. 630 Mm2

C coeHUTeNbHbIMKU KOpobKaMu ang
pacrnpoCTpaHeHHbIX TUMOB 3a3eMeHNs U Kpoce

BornauHra (nogpobHee B pasgene 3) u Apyrvmu

NMPUHAANEXHOCTAMU ANA KOHKPETHbBIX KOMMOHEHTOB

MpoBepeHHble BpeMeHeM NpoeKThbl 0T TPAaAULMOHHbIX
[0 NepefoBbIX ANSA CYLWECTBYIOLWMNX M HOBbIX ceTel, And

KJTaCcCUYECKUX M MHHOBALMOHHbIX KOHLLeNMLUMA.

Cnepyiowme ABe NOCTOAHHO pacTyLime IMHEWKN U3aenui
pPeKOMeHAYITCA AN1A YA0BNETBOPEHMUSA PacTYyLLNX
TpeboBaHuit K 6e3onacHocTH, 3¢ PpeKTUBHOCTM U rMbKOCTH:

-«

3
>
-

MU3onupoBaHHble CyXUMU TBEPAbIMU CPeAaMU KOHLeBble MY}Thl
(cnpaBa, pa3sgen 1.1) He cogep)kaT Macna M rasa, BCJieAcTBUE
yero 06nafaloT MHOrMMM NpeUMyLLECTBaAMMU:

OTCYTCTBUE CJI0OXKHbIX onepauuv“l COKMAKUMU Unun raBOOﬁpaBHbIMM

M30JILUOHHBLIMU MaTepuanamMu, oTCYTCTBUE IKONOMUYECKUX
puckoB Bo BpeMsi akcnnyaTauuu. bonee npoctas yctaHoBKa ¢
NoMOLLbI0 HaABNXKHOIW TEXHONOMUU - COBPEMEHHbIN CTaHAApT,
paspaboTanHbln koMmnaHuen PFISTERER c yyeTtom cneundmkm
KaXx[oro KoHkpeTHoro BapnaHTa: ESF MoxHo BcecTopoHHe
MCMOb30BaTh B UCMbLITATENbHBIX M CTPOUTENbHbIX Kabenax.

EST MoxeT 6bITb cMOHTMpPOBaH be3 necos, 4To cokpalyaeT
BpeMs paboTbl 1 MPOCTORA, a Tak>Ke MOXeT OblTb pa3MelleH B
OrpaHM4YeHHOM NPOCTPaHCTBE C Pa3psifHMKaAMU A5 3aLNTbI OT
nepeHanps>xexuin. Camorecywme, DOC bnarofapsa cbopHomy
LeHTpanbHoMy 610Ky MOryT BbITb O4EHb BBICTPO CMOHTUPOBAHSI.
[MpurofHbl BO BCEM MUpe ANs HAapY>XXHOW ycTaHoBKK. Bnaropaps
MHOTFOYMNCNIEeHHbIM NPEeUMyLLeCTBaM LUTEKePHON TeXHON0r 1K
KoHUeBble KabenbHble My$pTbl CONNEX upe3BbivaiiHo bbicTpo u
YHMBEpCanbHO NCMONb3Yy0TCA B Ka4eCTBE COMPAXKEeHUA Mexay
kabenamu c cootBeTcTBYOWMMM KoMnoHeHTamun CONNEX 1

Hen30/IMpOBaHHbBIMKW NPOBOAHVKaMW.

LUTtekepHble kKabenbHble coepuHeHuss CONNEX c TBepaon
nsonsuunen Tak)ke obecneymBaloT NpeBOCXOAHYIO
3KCNNyaTauMoHHY0 3¢pPeKTUBHOCTb U COXPaHEHUE CTOUMOCTH
npuv ucnosb3oBaHuu B TpaHcpopmaTopax m KPY3: Bnarogaps
GVKCMPOBaAHHOMY W YHMBEPCANbHOMY COMPAXEHMNIO UX MOXHO
ycTaHaBnvBaTb be3 BMewaTenbcTBa B paboTy cucteM v B nioboe

BpeMs 3aMeHATb ApYrnuMu WTekepHbiMu KoMnoHeHTamMu CONNEX.

Kak nogpobHo nokasaHo B nogkatanore 1; nepsbie noLpobHOCTU Ha

chepytolleit cTpaHuLue HUXe v B pasgene 1.3.

B cooTBeTCTBMUM C BaliuM Bbi6opoM: C KaXkpou KoHLL,eBOM MydTOM

Bbl OJlyyaeTe NepefoBYyio TEXHONOMUIO ANs 6e3ynpeyHon
yloweii 06cny>KMBaHma 3KCnayaTaLum npm
HaNbHOM MOHTaXe, NO/roTOBNEHHOM KOMMaHMeil
(pazpen 6). =

Frry

TTTTIRANATR

{Eidiphidiifi
L OLLE LA

0630p KoHueBbIx My$T PFISTERER anga Bbibopa: Mpynnbl usaenum ¢ TEXHONOrM4eCKUMHU
ocobeHHOCTAMM, 06NaCTAMM NPUMEHEHUS, BapUaAHTaMMN NPoayKLUU

KoHueBble MydTbl Ansa nepexona ot kabenei (VPE n EPR) K HenzonupoBaHHbIM NPOBOAHUKAM

KoHueBble KabenibHble My Tbl € CyXoW n3onsauuen Ana Hapy>KHou KoHueBble kabenbHble MydTbl C MacnaHOW nsonsumen ana

ycTaHoBKy HagBv)KHOM Unu WwWiTeKepHbIi MoHTaX (paspen 1.1) Hapy)XHoi ycTaHoBKM (Pa3gen 1.2)

L} |/]30)'IﬂLI,l/IOHHbIe SJIEMEHTbI U KOMMOHEHT yrnpaB/ieHNA NOJIAMN N3 L} |/]30J'IﬂLI,I/IOHHbIe 10bKM n3014Topa Ha Bbl60p n3
CUSINKOHA " CUAMKOHA A5 KOHUEBbIX KabenbHbix MydT TMna ESS

= [IpocTo MOHTax, He TpebyoLwnii bonbLKx 3aTpaT BpEMEHN Ha = dapdopa ond KoHLEeBbIX kKabenbHbix MydT Tna ESP

paboTy ¢ KMAKUMU MU ra3000pa3HbIMU M30ALMOHHBIMY = KOMMNOHEHT ynpaBieHns NofsgMu, OKPY>KEHHbIN
MaTepuanamm " y30AUpYlOLLEN CPefo Ha MAaCsiHON OCHOBE
= OTcyTCTBME pUCKa yTEYKM N B3PbIBA B Cy4ae KOPOTKOro = J1o 550 kB U, B ucnonHeHnax B 3aBUCMMOCTH OT

3aMblKaHn4A NMPpUMEeHeHNd and:

= [Ipu HagBUXHOM TexHonorum fo Hanpskenuns 170 kB Uy, B = noAcTaHLum
HacToslee BpeMs: = |Icnonb3oBaHue Ha onopax BO3AYyLUHbIX TUHMIA
= [Ina ncnbiTatenbHblix kabenel n cTponTenbHbIx kKabenen: rmnbkmi
ESF
= [1ns onop BO3AYLUHbIX IMHWIA 9NekTponepeay: caMoHecywasa EST
CO CneumnanbHOM ONOPHOM NANTON U COeAUHUTENBHON KNEMMOWM
= [ina nogctaHumii: camoHecyuas EST-SUB, onuunoHansHo co
BCTPOEHHbIM Pa3pAAHMUKOM AN 3aLUThI OT mepeHanpsxeHnit (SA)
= BricTpas ycTaHoBKa A1 KNACCMYECKOro MPUMeHeHMs:
camoHecyuwaa DOC
= [lpun wrekepHol TexHonorum go 145 kB U, B HacTosLee Bpems:
® B03MOXHOCTb HBICTPOro 1 MOCTOSIHHOMO UCMO/Ib30BaHMA B
KayecTBe rmbKoro conpsaXkeHus Ha NOLCTAHLMM: CAMOHeCYLLLas

kabenbHas koHueBas Mydta CONNEX 419 BO3AYLUHbBIX TUHWIA

NopknioueHusa ana nepexona ot kabenei (VPE un EPR) k TpaHcdopmaTopam/KPY3

KoHueBble KabenbHble MydThl C MacNHON n3onALUen
(Pa3pen 1.4)

LUTekepHble cyxue nogknioyeHnsas CONNEX (Pasgen 1.3)

m  JlgyxkoMnoHeHTHasa cucTeMa: CbeMHbIn KabenbHbI
coegunnuTens LLTekepHas kabenbHas YacTb U yCTaHOBEHHas = KoHueBas MydTa Kak 0fVH KOMMOHEHT AN1F MPAMOro BBoAa

Ha CTOpPOHE CUCTeMbl annapaTtHaa 4acTb BbICOKOBOJIbTHbIX Kabenen B YyCTaHOBKY

®  YcTaHOBKa nyTeM nogcoeanHeHus LLtekepHoi kabenbHow B JneMeHT ynpaBieHus NoAgMu U3 CUANKOHA
4acTu K annapaTHoOW YacTy be3 BMeLlaTenbCcTBa B CUCTEMY U = /I30nvpytoLas YacTb U3 3MOKCUAHOM CMOJIbI
be3 Tpygoemkol paboTbl € XKUAKMMU UAN ra3000pa3HbIMY = J1o 300 kB U, B ABYX TMNax B 3aBUCUMOCTM OT MPUMEHEHURA:

M30NAUMOHHBIMK MaTepunanamm = ESU gnd TpaHchopMaTopoB C MACNSaHOM n3onsaumen

= KOoMMNOHEeHT ynpaBneHus NOAIMU U U30NALNOHHANA YacTb U3 = ESG gns pacnpefenuTenbHbiX yCTPOWCTB C 3/1€ra30Bo
TBEpPAblX MaTepnanos nsonaumnen
= (OTcyTCTBME pUCKa yTeYKW UK B3pblBa B Cly4Yae KOPOTKOro

3aMblKaHuWs
= Jlo 550 kB U, B HacTosilee Bpems
®  AnnapaTHas YacTb MpoOBepeHa NPy CMNoNb30BaHNK

TPaAULMOHHBIX, @ TaKXXe COBPEMEHHbIX M30ALNOHHbIX

MaTepuanos, Hanpumep, 3Gp1poB, IKONOrUYECKM YNCThIX Fa30B
= |llTekepHas kabenbHas YacTb MOXET ObITb 3aMeHeHa

WwTekepHoM npoxogHbiM n3onatopoM CONNEX nnmn gpyrum

wrekepHbiM komnoHeHToM CONNEX

KabenbHble rapHUTYpbl 4151 SHEPTreTUYECKUX CeTell PFISTERER 9



KoHueBble kabenbHble MydThl C CyXoW n3onaument 4Ns Hapy>XHOW YyCTaHOBKM

KoHueBasa my¢Ta ESF

Cyxas nsonauma v rnbkas koHcTpykuma ESF MoryT 6biTh Mcnonb3o0BaHbl pasnnyHbIMu
cnocobamu: E€ MOXXHO MHTerpmnpoBaTh B CyLLECTBYOLWME U HOBbIE OMOPHbIE
KOHCTpyKLMKW. [1na BbICTPOro 1 MHOrOKPaTHOr0 UCMOAb30BaHMA 6e3 0nopHbIX
anemMeHToB ESF MoXeT BbiTb NpefBapuTeslbHO CMOHTUPOBAHA Ha MCMbITATeNbHbIX U

CTpOUTENbHbIX Kabenax 6e3 NAnTsl 0CHOBaHUS.

KpaTkuii 0630p

= [pbkas, npocTas B ycTaHOBKe U He Tpebylowas 0bCcayXnBaHmnsa KOHCTPYKLMS

= YHuBepcaNbHOe NpUMeHeHMe Ha MOACTaHLMAX 1 B Ka4eCTBE MHOroL,eneBoro
peleHns:

= BO3MOXEeH NpefBapuTeNbHbI MOHTaX Ha UCMbITATEbHbLIX 1 CTPOUTENbHBIX Kabensx

= ObecneuynBaeT 3dpdekTUBHYIO MOAEpPHM3ALMIO, 0COBEHHO NPV Nepexofe Ha KOHLEeBYIO

MydTY C Cyxoi n3onaumnei

=  He coflepXMWT Macna 1 rasa, NnofIHoCTbIo Cyxas TBepAas N30aLUNS, MOITOMY:

= [lpu MoHTaxe He TpebyeTcs paboTa ¢ XUAKUMU UK ra3006pasHbIMM
N30NALNOHHBIMW MaTepuanamm

= BesyTeuyek U pUCKOB AN OKpy>Katolel cpefbl, B3pbiBobe3onacHoCcTb

u BO,EI.O- nrpdaseoTrankuBatolime 0bKnM n3ondTopa

u I'IpOBepKa Kaxnoro mnsgenna nepen nmocTaBKoOM
u ,D,OI'IOJ'IHI/ITeJ'IbeIe NPUHaONEXHOCTU: yCTpOI;ICTBO coegnHeHna onTn4yecknx

NMPOBOAHWMKOB, AAaTYMK YaCTHUYHOTO pa3pda

KoHTakTHas TexHonorus

= (CTaHAapTHOE UCMONHEHWeE: TOI0BHas apMaTypa ¢ BUHToBoM TexHonormen SICON
= [lo3anpocy: ronoBHas apMaTypa Cc 00XK1MHOI TexHonorve

= CneuunanbHo AN MeHbIX MPOBOAHUKOB C U30AALMER OTAENbHbIX MPOBOOK:

ronoBHas apMmaTypa c TexHonorueit FrontCon

KoHueBas My¢pTa ESF

wams i ||piis

Makc. paboyee Ha- HomuHanbHoe Hanpsa-  BIL* [lnanasoH cevennit @ nzonauun kabens MUH. AIMHa NyTU Knacc 3arpsasHeHus O6o3HayeHne
npsixeHue KeHue nposogHuka [Mm2  (nocne ynanenns no- yTeuKm Toka IEC 60815/-3
Un, [kB] U, [kBI [kB] nAynpoBoAALLero [MM]
cnos) [mMm]
52 45 - 47 250 95 - 1200 32,5- 64,4 1500 l/d ESF52-C15L
52 45 - 47 250 95 - 1200 32,5- 64,4 1813 IV/e ESF52-C19L
72,5 60 - 69 325 95 - 1200 32,5- 64,4 1813 l/d ESF72-C19L
72,5 60 - 69 325 95 - 2500 32,5- 1145 2248 IV/e ESF72-C23L
123 110-115 550 150 - 2500 46 -114,5 3075 l/d ESF123-C31L
123 110- 115 550 150 - 2500 46 - 1145 3814 IV/e ESF123-C39L
145 132-138 650 185 - 2500 46 - 1145 3625 l/d ESF145-C37L
145 132-138 650 185 - 2500 46 - 1145 4495 IV/e ESF145-C45L
170 150 - 161 750 240 - 2500 51,5-114,5 4250 l/d ESF170-C43L
170 150 - 161 750 240 - 2500 51,5-1145 5270 IV/e ESF170-C53L

* HoMmuHanbHoe npenesibHoe NMMNynbCHOE HanpaxXeHne

10 PFISTERER KabenbHble rapHUTYpbl 411 IHEPreTUYeCcKnxX ceTe

KoHueBble kabenbHble MydThl C CyXOW n3onsaument 4Ns Hapy>XHOW YyCTaHOBKM

KoHueBas Mmy¢pTa EST

KoHueBas my¢Ta EST

EST c tBeppoit nsonaumert adpekTUBEH NPU MCNONB30BAHMM Ha 0NOPax BO3AYLIHbIX

NNHNN: KOHLLeBaFI Mycha MOXeT ObITb npenBapuTesibHO CMOHTUPOBaHa Ha

BbICOKOBOJIbLTHOM Kabese Ha 3eMJe, a 3aTeM noAgHATa Ha ONMopy BMecTe C kabenem - be3s

MCMNONTb30BaHNA MOHTaXHbIX 1€COB, YTO 3HAYNTENIbHO COKpalllaeT BpeM4d, HeO6XO,D,V]MO€

ONa OTKAto4YeHna BOB,EI,yLLIHOPI ANHNN.

KpaTtkuii 0630p

[Ins Heobcny>kMBaeMoro MCNoNb30BaHMS Ha 0Nopax BO3AYLWHbIX TVHUNA
anekTponepeaay

[MpocTas ycTaHoBKa KOHLLEBOW MydThl Ha 3eMfle, He TpebytoTCcs CTpouTeNbHble Nleca
B03M0OXHOCTb MOHTaXa nof, pasHelMy yraamu

[na appexkTBHOM MoLepHM3aLmu, ocobeHHO Npu Nepexofie Ha KOHLEBYIO MydpTy C

cyxom nsonsauyuen

He copepXxunT Macna 1 rasa, NoIHOCTbI0 Cyxas TBepAasn 30SLUNS, NOITOMY:
[pv MoHTaxe He TpebyeTcsa paboTa ¢ XKMAKMMU UAN ra3000pa3HbIMK
N30NALNOHHBIMW MaTepuanamm

BesyTeuek v pucKoB AN OKpy>KatolLel cpesibl, B3pbiBobe3onacHocTb

BO)].O- nrpdaseocTrtankmBatoline N30NALNOHHbBbIE SKPpaHbl

MpoBepka Kax4oro U3genns nepes nocTaskoi
[ononHuTenbHble NpUHagnexHocTH: kabenbHas kKopobka, 4aTUnK 4aCcTUYHOTO

paspsja

KoHTakTHas TexHonorus

CTaHpapTHOe UCMOJIHEHWE: TONI0BHasA apMaTypa ¢ BUHTOBOM TexHonoruen SICON
Mo 3anpocy: rosoBHaa apMaTypa c 06XXUMHOI TexHoNnornen
CneynanbHo ANA MeAHbIX MPOBOAHWUKOB C U30NSALMEN OTAENBHBIX XUN:

ronoBHas apMmaTypa c TexHonorueit FrontCon

*

Makc. paboyee Ha- HomunanebHoe Hanps-  BIL*  [InanasoH cevenuid @ nsonaunn kabens MUH. OJIMHa NyTW Knacc 3arpasHeHus O6o3HaueHne
npsixeHue XeHue npoBoaHuKa [Mm?] (nocne ynanenns no- yTeuku Toka |IEC 60815/-3
Up, [kBI U, [kB] [kB] nNynpoBoAsLLero cos) [MM]
[Mm]
123 110 - 115 550 150 - 2500 69,5- 1145 3075 l/d EST123-C31L
123 110 - 115 550 150 - 2500 69,5-114,5 3814 V/e EST123-C39L
145 132 -138 650 185 - 2500 69,5- 1145 3625 l/d EST145-C37L
145 132-138 650 185 - 2500 46,0 - 114,5 4495 IV/e EST145-C45L
170 150 - 161 750 240 - 2500 51,5- 1145 4250 l/d EST170-C43L
170 150 - 161 750 240 - 2500 51,5- 1145 5270 IV/e EST170-C53L
HoMuHanbHoe NpefenbHOe UMNYAbCHOE HaNpPsiXeHe
KabenbHble rapHUTypbl 4151 S3HEPreTUYeCKUX ceTell PFISTERER 1



KoHueBble kabenbHble MydThl C CyXoW n3onaument 4Ns Hapy>XHOW YyCTaHOBKM

KoHueBas my¢pTa EST-SUB

EST-SUB ¢ cyxon nsonaumeit ucnonb3yeTcs Ha NOACTAHUMAX U nopTanax.
KoHueBasa MypTa MoxeT BbITb ycTaHOBIeHa OTAENbHO Ha Kabenb Ha 3eMnie, a 3aTeM
MOAHATA Ha HeCYLLY KOHCTPYKLMIO U UHTErpupoBaHa B Hee.

OnopHble 3n1eMeHTbl KpenaTcs He3aBUCUMO OT KabeNbHOro coeAnHeHNS.

KpaTkuit 0630p

= Jlns vcnonb3oBaHus B NoAcTaHLMaAxX 6e3 TexHuyeckoro obcnyxumsaHus

= [IpoCTOi MOHTaX KOHLEBOW MypThl Ha 3emie

= B03MOXHOCTb YCTAHOBKMW B Pa3NyHbIX MONOXEHNAX

= [ing adpekTUBHOM MOAEPHM3ALLMM, 0CODEHHO NPU Nepexoae Ha TEXHONOT IO C
TBEpLOM n3onaumen

= He cofepXnT Macna v rasa, noaHocTblo Cyxas TBepAas U3onauuns, noaToMmy:

= [Ipu MoHTaxe He TpebyeTcs paboTa c XUAKUMU UK ra3006pasHbIMK
M301ALNOHHBIMU MaTepranamu

= Be3yTeyek U pPUCKOB AN OKpYy>XatoLlel cpefbl, B3pbiBobe30nacHoCTb

= Bopo- 1 rpa3eoTTankmBatLLve N30NSLMOHHbIE 3KPaHb

= [lpoBepka KaX[J0oro U3fenuns nepep nocTaBkoi
= JlononHWTesbHble NpUHaANexXHoCTW: KabenbHas Kopobka, 4aTunK 4acTUYHOMO
paspspa

KoHTakTHas TexHosnorus

= CTaHAapTHOE UCMNOMHEeHWe: roN0BHas apMaTypa ¢ BUHToBoW TexHonorunet SICON
= [lo 3anpocy: ronoBHasa apMaTypa ¢ 06XKMMHON TexHonorven

= CneunanbHo A9 MeHbIX MPOBOAHUKOB C U30NAUMeEN OTAENbHbBIX XU

ronosHas apmaTypa ¢ TexHonorvei FrontCon

KoHueBas Mmy¢pTa EST-SUB

KoHueBas MydTa EST-SUB SA

KoHueBble kabenbHble MydThl C CyXoW n3onsaument 4Ns Hapy>XHOW YyCTaHOBKM

KoHueBasa my¢pTa EST-SUB SA

BcTpoeHHbIN paspaaHuk 4ns 3alnTel OT NepeHanpsaXeHuii C TBepL0N nsonsaunei
EST-SUB SA gna rnyxo 3a3eMfeHHbIX M NOraleHHbIX CeTell 3KoHoMUYeckn 3G PeKTUBHO
pewaeT ABe 3afayun: OH CAYXNUT ONOPHBLIM 31E€MEHTOM AN KOHLEBON MypThl U
3awmuiaeT kabenb U rapHUTYpy B Cily4ae BpeMEHHOro nepeHanpskeHus.

[Mo3ToMy AONONHMUTENbHbIE OMNOPHbIE 3NeMeHTbI AN19 KOHLEBbLIX MyQT V1 pa3psagHNKOB He
Hy>Hbl. KabenbHoe coefivHeHre U paspafHUK N8 3aWNTbl OT NepeHanps>XeHuii MoryT

ObiITb yCTaHOBEHbI HE3ABUCUMO ApYr OT fpyra.

KpaTkuit 0630p

= KoHueBasa MydTa C 3alLMTON OT NepeHanpsKeHuns

= 3KOHOMWYHOCTb M OTCYTCTBME HEODXOAMMOCTH B 06CAYXKMBaHWUM NPU UCMOb30BaHMN
Ha NoACTaHLMAX

= Be3 A0MN0NHUTENbHBIX ONMOPHbIX 3/1eMEHTOB N8 KOHLLeBOW MydThl U pa3psaaHuka

= [IpocToi MOHTaX KOHLEBOW MydThl Ha 3eMile

= [Ina a¢dekTUBHON MOAEPHM3ALMM, 0COBEHHO NpKU Nepexofe Ha KoHLeBY MydTy ¢
CyXoW nsonaunen

L He COLEepPXUT MacCsa 1 ra3a, NoJIHOCTbIO CyXad TBepAad N30NAaLUKndA, MO3TOMY:

L le/l MOHTa>Xe He Tpe6yeTc9| pa60Ta CXKngKnMm mnm I'a3006p83HbIMI/I M30NALUNOHHBIMK
MaTepunanamu

u bes yTeyek n puckos 4nd Opr)KaFOLLI,elZ cpenbl, B3pb|BO6e30ﬂaCHOCTb

= Bopo- v rpa3eoTTankvBatoLe N30AALNOHHbIE SKPaHbI

L ﬂposepKa Ka>XAoro nanenund nepen nocTaBKoM

L ,ELOI'IOJ'IHI/ITEJ'IbeIG NprHaoNeXxXHoCTn: KabenbHaqa KOpOBKa, AaTHYMK HaCTUYHOro paspdna

KoHTakTHasa TexHosnorus

= (CTaHpapTHOE UCMOMIHEHWE: TONI0BHAs apMaTypa ¢ BUHToBOM TexHonorven SICON
= [lo 3anpocy: ronoBHas apMaTypa Cc 06>KMMHOI TeXHONOr el

= CneuunanbHO A9 MefHbIX MPOBOAHUKOB C M30NALMEN OTLENbHBIX XNN:

ronoBHas apMaTypa c TexHonorunei FrontCon

Makc. pabouee Ha- HomuHanbHoe Hanps-  BIL*  [luanasoH ceyeruit ? n3onauum kabens MVH. ANVHa NyTH Knacc 3arpsisHeHus Ob6o3sHaueHne Makc. pabouee Ha- HomuHanbHoe Ha- BIL*  Owanason ceveruit @ nsonsuum kabens MUH. inHa nytn - Knacc 3arpasHenns Ob6o3sHaueHune

npsikeHne XeHue nposogHyka [Mm?] [nocne ynanewus no- yTeyKu Toka IEC 60815/-3 npsxeHve npsikeHne nposogHyka [Mm?] [nocne ynanenws no- yTeyKku Toka IEC 60815/-3
Un [kBI U, [kBI [xBI] nnynposoasiero cnos) [MM] Up, [BI U, [kB] [kB] nNYNpoBOAsILLEro cos) [MM]
[Mm] [Mm]
72,5 60 - 69 325 95 - 1200 32,5 - 64,4 1813 l/d EST72-C19-SUB 72,5 60 - 69 325 95 - 1200 32,5 - 64,4 1813 1/ d EST72-C19-SUB SA
72,5 60 - 69 325 95 - 2500 32,5-1145 2248 V/e EST72-C23-SUB 72,5 60 - 69 325 95 - 2500 325-1145 2248 IV/e EST72-C23-SUB SA
123 110- 115 550 150 - 2500 46 - 1145 3075 l/d EST123-C31-SUB 123 110 - 115 550 150 - 2500 46 - 1145 3075 I/d EST123-C31-SUB SA
123 110 - 115 550 150 - 2500 46 - 1145 3814 IV/e EST123-C39-SUB 123 110 - 115 550 150 - 2500 46 - 1145 3814 V/e EST123-C39-SUB SA
145 132 - 138 650 185 - 2500 46 - 1145 3625 l/d EST145-C37-SUB 145 132-138 650 185 - 2500 46 - 1145 3625 1/ d EST145-C37-SUB SA
145 132 - 138 650 185 - 2500 46 - 1145 4495 IV/e EST145-C45-SUB 145 132 - 138 650 185 - 2500 46 -114,5 4495 IV/e EST145-C45-SUB SA
170 150 - 161 750 240 - 2500 51,5-1145 4250 ln/d EST170-C43-SUB 170 150 - 161 750 240 - 2500 51,5- 1145 4250 I/d EST170-C43-SUB SA
170 150 - 161 750 240 - 2500 51,5- 1145 5270 IV/e EST170-C53-SUB

*

BcTpoeHHbIN paspagHUK AN 3alUTbl OT NepeHanps)KeHUn
HoMuHansHoe npenenbHoe MNynbCHOE HanpaXeHne

HoMunHanbHoe Ha-  HomuHanbHbI Tok Knacc pa3psga nu- [eperpysoyHas cno- Obo3HaueHue

npsxeHune yTeuKu HUMPa3PSaHMKa cobHocTb

U, [kB] ** [kA] [kA]

54 - 114 EST72-C19-SUB SA

54 - 114 EST72-C23-SUB SA

96 - 114 EST123-C31-SUB SA

96 - 153 10 nnn 20 3nnn b Makc. 63 EST123-C39-SUB SA

120 - 180 EST145-C37-SUB SA

—120_ 180 EST145-C45-SUB SA *  HoMuHanbHoe npefenbHoe UMNyAbCHOE
ERLC— HanpsxeHue

144 - 228 EST170-C43-SUB SA o

JocTynHo ¢ warom 3 kB B kaxgom cnydae
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KoHueBble kabenbHble MydThl C CyXoi n3onsaument 4Ns Hapy>XHOW YyCTaHOBKM

KoHueBasa my¢pta DOC

CaMoHecyuwas v TBepaas nsonauns, koHuesas mydta DOC paspabotaHa ans Bcex B1aoB

I'Ipl/lMeHeHMVI KOHLEeBbIX Myq)T Hapy)KHOl‘;l YCTaHOBKUW B COOTBETCTBMN C COBPEMEHHbBIMU

Tpe6OBaHl/l9-lMl/I K MOHTa>Xy 1 3KONOTrMYHOCTHN. BHaro,uapﬂ C60pHOMy LeHTpalbHOMY 6J'IOKy,

COCTOALLEMY M3 NONIOF0 U30NATOPA, 3JIEMEHTA ynpaBaeHnd nojieM

M NAWNTbl OCHOBaHWA, BpeMa MOHTaXa U OTKJIDYeHNA 3Ha4nTesiIbHO COKpallaeTca:

DOC npocTo MOHTMpYeTCA Ha MecCTe Kcrnosb3oBaHus - bes kakux-nubo pabot no

CKJIeEBaHMIO.

KpaTtkuit 0630p

CamoHecyuias 1 He Tpebylowas obcnyxvBarua

[ina npocToro MoHTaxa v skonornyecky besonacHoro MCNoab30BaHUS Ha
noAcTaHUMAX

Ype3sBblyaitHo beicTpas ycTaHoBKa bnarogaps cbopHoMy LieHTpanbHoMy Baoky

Bo3MoxHoCTb YCTaHOBKW MOA Pa3HbIMW yrnamMm

He copepxunT Macna 1 rasa u rens, NoJHOCTbIO CyXas U30NALUS, NOITOMY:
Mpu MoHTaxe He TpebyeTcs paboTa ¢ KUAKUMU MK ra3000pa3HbIMK
N30NALNOHHBIMW MaTepuanamm

Bes yTeuek 1 puckoB ans okpykatollei cpefbl, B3peiBobe3zonacHocTb

BO,EI,O- nrpazeoTrrtankmBatoLime 0bKK n3ondrtopa

ﬂposepKa Kaxnoro nsgennd nepep nocTaBKoW
,D,OI'IOJ'IHMTeﬂbeIe MPUHaONEXHOCTU: yCTpOVICTBO coegnHeHNa onTn4ecknx

NMPOBOAHMKOB, AATYNK YaCTNYHOIo pa3paa, MCKpOBbIM por, KOpoHHUPYHOLLee KONbLO

KoHueBble kab

KoHueBas My¢pTa CONNEX ang Hapy>XHOM yCTaHOBKM

eflbHble MyQThl C CYyX0oM n3onaumen 4Ns Hapy>KHOW yCTaHOBKM

CamoHecyuias, c TBepA0N N30NSLNEN, CO LUTEKEPHONM TeXHONOrMen ANA NOAKIIOHEHNS

BCe

mecn

X Kabenen, ocHaleHHbIX NOAXOAAWMMN KabenbHbiMK pazbemamMu CONNEX:

Koruesasa mydpta CONNEX oTBeuyaeT caMbiM BbicOkMM TpeboBaHUAM kK addekTUBHOCTH,
3KON0rMYeckoi 6e3onacHoCTn U rMbKOCTH C CamMoro Havyasna ycTaHoBKM Ha MOACTAHLUMM.

[ns BbicTpolt 3aMeHbl UMeLLMXCH KOHLEeBbIX MydT. ONTUMansHo NOAXOAUT ANA

bITAHWUI C MOBUNBLHOM CTOMKON. YHMBEpPCanbHOe NCMOoNb30BaHWe B KavyecTBe

LWITEKEepPHOro TexHoN1I0r’M4eckoro peweHnsd, K KOTOpoOMYy MOXHO B nobolt MOMeHT

NOAKIIOYNTE U OTKJTIOYUTL 3apaHee I'IO,D,I'OTOBJ'IGHHI:IVI kabenb.

KpaTkuit 0630p

CaMoHecylLas, ¢ CYX0oi n3onaumneit, ¢ LUTEKEPHON TEXHOOrMeR YCTaHOBKM
[nga Belcodanwmnx cTaHfapToB 3G deKTUBHOCTHY, 3KONOrMYeCcKoi
BesonacHoCcT 1 rnbkocTy

Micnonb3oBaHue be3 TexHnyeckoro obcayXKMBaHMa Ha NOACTAHLUAX

[Ina BbicTpol 3aMeHbl CYLLeCTBYIOWMX KOHLLEBbIX MydT

B kayecTtBe gonroeeyHoro, rubkoro npricoefuHeHUs, HanpruMep, 3anacHsbIx,
MCNbITaTeNbHbIX U CTPOUTENbHbBIX Kabenell co ¢ yCTaHOBNEHHBIMU Ha HUX

lwTekepHbiMU KabenbHbiMK YacTamu CONNEX

He copepxwuT Macna v rasa, NosIHOCTLIO CyXas TBepAas U305LMs, MO3TOMY:
[Mpy MoHTaxe He TpebyeTcs paboTa ¢ KUAKMMU MK Fra3000pa3HbIMU
N30NALNOHHBIMW MaTepuanamm

Be3yTeyek v puckoB ans okpy>katoLieit cpefbl, B3pbiBo6e30nacHocTb

BO,EI,O- nrpdaseocTrankmBatoliie N30NALNOHHbIE SKPpaHbl

KoHTakTHasa TexHonorus ‘ = [lpoBepKa Kax[oro u3genus nepeg nocTtaskon

= (CTaHAapTHOEe UCMONHEHWe: TON0BHAas apMaTypa ¢ BUHToBOM TexHonormen SICON | = JlononHuTenbHble NprHaanexHocTv: CTolka KoHUeBon MydThl (cM. nogkatanor 3)
= [lo3anpocy: ronoBHas apMaTypa ¢ 00XKUMHO TEXHONOT el

= CneuunanbHo NS MeAHbIX MPOBOAHNKOB C U30AALMEN OTAENbHbIX NTPOBOJIOK:

rofloBHas apMatypa ¢ TexHonoruei FrontCon

KoHueBas My¢pTa DOC KoHueBast My¢pTa CONNEX gna Hapy>KHOW yCTaHOBKM
Makc. paboyee Ha- HomuHanbHoe Hanpsa-  BIL*  [Jnanasod ceveHuii @ v3onaunu kabens MVIH. ANIHa NyTH Knacc 3arpasHeHuns Obo3HayeHne Pasmep Makc. paboyee Ha- HomuHanbHoe Hanps-  BIL* MUH. BHa Nyt  Pa3psgHoe paccTos- 0603HaueHne HomeHknaTypHbin N
npsi>keHne KeHne npoBogHuka [Mm?] [nocne ynanenns no- yTeuKku Toka IEC 60815/-3 npsxeHue KeHne yTeuku Toka Hue
Up, [kBI U, [kB] [kBI naynpoeoasLLero cnos) [MM] Un [kBI U, [kBI [kBI [MM]
[Mm] [Mm]
123 110-115 590 150 - 2000 5191 3890 /e DOC123-C39 6 145 132-138 -550/+650 5520 1700 POT145-C55 828 191 002
145 132 - 138 650 150 - 2000 51-91 4570 IV/e DOC145-C45 .

HoMuHanbHoe npenesbHoe UMNYNbCHOE HanpsaxXeHve

170 150 - 161 750 150 - 2500 51-101 5920 IV/e DOC170-C58

* HoMmuHansbHoe npefesbHoe MMNYJbCHOE Hanpa>XeHue

3T1oT QR-KOA NpUuBepeT 3T1oT QR-KOA NpUBepeT Bac K
Bac K BUAEOPOJINKY 06 AONONHUTENbHOW MHPOPMaLUK 06
usgenuu. uspenuu Ha cante PFISTERER.
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https://youtu.be/bTw0Opb15Lw?si=brw20aTGX1ginpED
https://www.pfisterer.com/products/products/translate-to-en-endverschluesse-neu/

KoHueBble kabenbHble MydThl C MACAAHOW N30NsaLUMen NS HAPY>KHOW YyCTaHOBKM KoHueBble kabenbHble MydThl C MACAAHOM M30NaLUMeEN NS HAaPY>XKHOW YCTaHOBKMY

KoHueBas My¢Ta ESS KoHueBas Mmy¢Ta ESP

CamoHecyuwme ESS c macnsHol n3onsaumnei, BoiNoaHEHHbIE MO COBPEMEHHOM y CamoHecyuiaa Macno n3onmposaHHasa KoHueBas MybTa ESP c nsonatopom n3 dapdopa
KOMMO3UTHOW TEXHONOT MW, NPeANaralTcs B pa3nyHbIX BapuaHTax ganHbl NyTy yTeuku i [0CTynHa Ana Hanps>xeHuit go 550 KB v ¢ pasnuyHbiMu AAnHaMy NyTU yTeUKM ToKa.
Toka and HanpsxeHui go 550 kB. ®apdop v cerofHs LeHUTCs, 0C0HEHHO B HEKOTOPbIX PernoHax Mupa, kak NpoBepeHHbIN

Bbicokaa MexaHnyeckas MPOYHOCTb obecneuynBaeTcH pr60l7| M3 cteknonnacTtnka, N HaZEXHbIN MaTepuan. CUANKOHOBBIN KOMNOHEHT CUCTEMBbI ynpaBieHna nongamn

n
¥

06n1ayY€HHON B CUAMKOH 1 3aMOJIHEHON M30NALMOHHON CPeao Ha OCHOBE Macna. noeHTuyer ESS.
JNlerko ycTaHaBnnBaemas rofioBHas apmatypa repmeTunsnpyeT ESS bes HeobxoanmocTy

TexHnyeckoro obcny>xmBaHus. KpaTtkuit 0630p

1

= JInq Beicokux Hanpsaxerui go 550 kB

L

KpaTkwuii 0630p = JlocTynHbl pa3nnyHble BapuaHTbl AVHBI YT yTEUYKM

= Jlna Bbicokux Hanpsxerwuit fo 550 kB = Qapdopossblii kopnyc no Beibopy ¢ DIN- nnu c tbkamn nepemMerHoro guameTpa

= JlocTynHbl pa3inyHble BapuaHTbl AAMHbLI Ny TH YTEUKH = Bhicokasg MexaHuyeckas Harpy3o4Has cnocobHoCTb

= HeobcnyXuBaeMblit KOMNO3UTHbIV U301STOP C BOAO- M FPA3€0TTaNKNBAKLLNMY = KOMMOHEHT ynpassieHns NoasaMm U3 CUANKOHa
CUNNKOHOBBIMM 06KaMK

= Bbicokas MexaHuyeckas npoyHocTb bnarogaps Tpybe n3 cTeknonnactunka = [IpoBepka KaxnJoro u3fenus nepes nocTaBKoin

= KOMMOHEHT ynpaBiieHns NoasMn U3 CUINKOHa = JlononHWTeNbHble NpUHaANeXHOCTU: kKabenbHas kopobka, AaTUMK YaCTUYHOTO

paspsiAa, MCKPOBbI por, KOPOHHOE KOJbLLO

Ay

= [lpoBepka Kax[oro nagenus nepej noctaBkomn

L ,D,OI'IOJ'IHMTGJ'IbeIe NMPUHaLNEXHOCTU: KabenbHaga Kopo6|<a, O0aTHYNMK HaCTUYHOTIo KoHTaKTHas TexHonorus

@

pa3psapa, UCKPOBbLIV POr, KOPOHHOE KOMbLLO }_‘!w = CTaHAapTHOE UCMONHEeHWe: roN0BHas apMaTypa ¢ BUHToBoW TexHonoruet SICON
¢ b . = [lo3anpocy: ronoBHasd apMaTypa ¢ 00XXUMHOW TeXHONOren
KoHTakTHas TexHonorus u Crleu,maano A9 MeOHbIX NTPOBOAHUKOB C l/l3OJ'|9-|LI,l/I€lZ OTAENIbHBIX MPOBOJIOK:
= (CTaHpapTHOE UCMONHEHVE: TONI0BHAsA apMaTypa ¢ BUHToBOW TexHonorven SICON ronoBHas apMmaTypa c TexHonoruei FrontCon
= [lo3anpocy: ronoBHas apMaTypa ¢ 00XK1MHOI TexHonorvew
= CneumnanbHO ANA MeAHbIX MPOBOLHUKOB C M30AALNEN OTAENbHbIX MPOBOJIOK:
ronoBHas apMaTypa c TexHonorune FrontCon
KoHueBas My¢Ta ESS KoHueBas My¢pTa ESP
Makc. pabouee Ha- HomuHanbHoe Hanpa-  BIL*  [luanasoH ceveHuit @ v3onaunu kabens MUH. BIHa NyTL Knacc 3arpasHeHuns Obo3sHaueHue Makc. pabouee Ha- HomuHanbHoe Hanpa-  BIL*  [Inanason ceyenuit @ nsonaunn kabens MUH. AJIMHa NyTL Knacc 3arpasHeHus 0O6o3HaueHne
npsi>keHne XeHve npoBogHuka [Mm?] [nocne ynanenns no- yTeuku Toka IEC 60815/-3 npsxeHve XeHne nposogHyika [Mm?] (nocne ynanewus no- yTeuKkM Toka IEC 60815/-3
U, [kB] U, [kBI] [B] NAynNpoBoAAWLero cos) [Mm] U, [kB] U, [kB] [kB] nNynpoeoasLLero cos) [Mm]
[Mwm] [Mm]

72,5 60 - 69 325 95 - 2000 38 -84 2340 IV/e ESS72-C23 72,5 60 - 69 325 95 - 2000 38 -84 2248 IV/e ESP72-C23

123 110 - 115 550 120 - 1600 43 -99 3890 IV/e ESS 123-C39 72,5 60 - 69 325 95 - 2000 38 -84 3852 V/e ESP72-C39

145 132 - 138 650 150 - 1200 43 - 84 4570 IV/e ESS 145-C45 123 110 - 115 550 120 - 1600 43 - 84 3852 IV/e ESP123-C39

145 132-138 650 150 - 2500 43-118 5000 IV/e ESS145-C50 123 110 - 115 550 120 - 1600 43 - 84 4496 IV/e ESP123-C45

145 132-138 650 150 - 2500 43-118 7250 IV/e ESS145-C72 145 132-138 650 150 - 1200 49 - 84 4496 IV/e ESP145-C45

170 150 - 161 750 150 - 2000 43-99 5920 IV/e ESS170-C58 145 132 - 138 650 150 - 2000 49 -110 4945 V/e ESP145-C50

170 150 - 161 750 150 - 2500 43-118 7250 IV/e ESS170-C72 145 132 - 138 650 150 - 2000 49 -110 5800 IV/e ESP145-C58

245 220 - 230 1050 240 - 2500 66-118 9650 IV/e ESS245-C97 145 132 -138 650 150 - 2000 49 -110 7250 IV/e ESP145-C73

245 220 - 230 1050 240 - 2500 66-118 13520 IV/e ESS245-C135 145 132-138 650 1000 - 2500 99,1-118 7250 IV/e ESP145-C73

300 275 - 287 1050 240 - 2500 66-118 9650 I/d ESS300-C97 170 150 - 161 750 185 - 2000 54 - 99 5800 IV/e ESP170-C58

420 380 - 400 1425 630 - 2500 72 -131 16600 IV/e ESS420-C166 170 150 - 161 750 185 - 2000 54 - 99 7250 IV/e ESP170-C73

420 380 - 400 1425 630 - 2500 72 -131 18805 IV/e ESS420-C188 170 150 - 161 750 1000 - 2500 99,1-118 7250 IV/e ESP170-C73
550 500 1550 630 - 2500 83 - 145 18805 IV/e ESS550-C188 245 220 - 230 1050 400 - 2500 72-118 10230 V/e ESP245-C103
550 500 1550 630 - 2500 83 - 145 22000 V/e ESS550-C220 300 275 - 287 1050 400 - 2500 72-118 10230 V/e ESP300-C103
*  HoMwHanbHoe NpefesbHOe MMMYIbCHOE HampsaXeHne 300 275 - 287 1050 1000 - 2500 99,1-118 10230 IV/e ESP300-C103
420 380 - 400 1425 630 - 2500 72 -131 15515 IV/e ESP420-C156
550 500 1550 630 - 2500 83 - 145 19600 IV/e ESP550-C196

* HoMuHaneHoe npepenbHoe NMNyNbCHOE HanpaXXeHne
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CucTtema wTekepHbix kabenbHbix coegmreHnit CONNEX CucTtema wrekepHbix kabenbHbix coegmHeHnit CONNEX

CbeMHbIn KabenbHbin coeguHuTenb CONNEX AnnapaTtHas yactb CONNEX

CbeMHbI kabenbHbii coennHnTens CONNEX MoxeT nmeTb pa3Hble KOHGUrypaumum 1 No3aToMy [ AnnapaTHasa yacTte CONNEX obpa3syeT conpsixeHune mexay TpaHcdopmatopom n KPY3, a
MOXeT BbITb MCNOoNb30BaH Ans Noboro kabensa ¢ nonnMepHon nsonsaumeir. Nepenosas :.._.._ TakxXe ApyruMu WTekepHboiMu koMnoHeHTamMn CONNEX.

TEXHOI0TNA KOHTaKTHOW crcTeMbl obecneyrBaeT MexaHUYeCKyo 1 3NeKTpUYecKkyo '! 1:: AnnapaTHas 4acTb MOXeT ObITb ycTaHOBAeHa B 1tobom nonoxeruun. CooTBeTcTBYOWAA
Ha[eXHOCTb, a TakxKe BbICOKYl cTeneHb rmbkocTu: Mocne npeaBapuTensHoit cbopku Ha 1 reomMeTpua COeAMHEHUS rapaHTupyeTcs cobniogeHnem Bcex AeliCTBYIOLLMX CTaHAapToB.

kabene LWTekep MOXHO JIerko CMOHTMPOBaTb, BCTaBWB ero B FTHe34,0BOM pa3beM yCTpolCcTBa [pevmyllecTBa 0bycnoBeHbl BOSMOXHOCTbIO BbINOAHEHNSA YCTAHOBKM Ha TpaHcdopmaTope 1

CONNEX, koTopbIii Ha NOCTOSAHHO ycTaHaBnMBaeTca Ha TpaHchopmaTopax n KPY3. KabensHoe r KPY3 y>xe Ha 3aBofie. 3T0 N03BONSET NPOBECTM NONHOE 3aBOACKOE UCMbITaHWE YCTaHOBOK.
COeAMHEHNE MOXHO B JII060 MOMEHT O0TCOEANHUTB U LUTEKEPOM MOAKIIOUYNTb K PYTrOMY - | [pu cbopke coeAnHEHUs Ha MeCTe MPOM3BOAMUTCS TOJSIbKO CaM NPOLLEeCC LUTEKEPHOro
obopyfoBaHMio AN KOMNOHeHTaM ¢ noaxoaswmm conpsxernmem CONNEX, Hanpumep, k MOAKIIOYEHWS, YTO 3HAYMTEIbHO CoKpallyaeT BpeMs cbopku.
Hapy>xHoi koHueson MydTe CONNEX (pasgen 1.1) vnum rasomsonnposaHHsiM MydTam CONNEX

(noskatanor 3). KabenbHoe coeuHeHve cepTdnumposaHo anga paboTel 8 NpubpexHoi 30He 1 KpaTtkuii 0630p

NOAXOAUT ANs HU3KMX TemnepaTyp (onuwal. = Bo3MoxHa bonee koMnakTHas KOHCTPYKLMS, YeM B COOTBETCTBMI CO CTAHAAPTOM

_» = OTcyTCTBME OFPaHUYEHWI B OTHOLIEHNN MOHTAXHbIX MO3UL WA
KpaTkuit 0630p - J ® [eoMeTpUn COeAUNHEHNI 1 MOHTaxHble ANnHbI TpaHcdopmaTopos cornacHo EN 50299-1 n
= - "
= 3HauuTeNbHOe CoKpalleHne BpeMeHu ycTaHoBKY bnarogaps WTekepHo TeXHON0r MK > € ! EN 50299-2, pna PY3 cornacho IEC 62271-209
= B03MOXHOCTb FOPM30HTANbHOrO, BEPTUKANbHOI0 U HAKJIOHHOMO PacmosloXeHMs, KOMNaKTHas = [lpoBepKa Kax[oro u3genus nepes nocTtaskon
KOHCTPYKUMA coeANHEHMNS
= PasbeM MOXHO OTCOEAUHMTL M 3aMEHUTL B 1toboe BpeMs
= (C3aWmnToN OT NPUKOCHOBEHWN, NPUIOAHbBIE B YCNIOBUAX 3aTOMIeHMA U He TpebyioT obcnyxmBanuma AnnapatHas yactb CONNEX - TpaHcdopmaTop
®  He copepxaT Macna v rasa, Tak Kak NofIHOCTbIO cyxas n3onaumns, bes ytevek v 3KoNOrM4ecknx puckos Pasmep Makc. paboyee HomuHanbHoe Ha-  Hanpsxerue BIL* Homu- HomerknatypHbin N
= [lpoBepka Kax/Aoro U3AenNs nepes NocTasKkoil nanpsxerme U, npsxeHme Mexay nposogoM  [kB] HasbHbIN MonTaxHas gavna® Q [mm] (BapuanTbl)
[kBI U, [kB] 1 3emneli Ug [kB] Tok I, [A]
KomnakTHas EN 50299-2 EN 50299-1
KOHCTPYKLMS
4 72,5 60 - 69 36 325 2500 - 310 583 828 041 999 XXXXX
CbeMHbIA kKabenbHbIN coeanHnTens CONNEX 5-5 145 132- 138 76 650 2500 410 470 757 828 051 999 XXXXX
Pa3-  Pabouee Hanpsxxe- HomuHanbHoe Ha- Hanpsxkerue mex- HomuHanbshbiii Tok! CedeHve nposo-  [JuameTp nposo-  [uameTp no n3o- ApTUKyIbHbIA HoMep’ 6 145 132 - 138 76 650 2500 410 470 757 828 061 999 XXXXX
Mep Hue Uy, [kB] npsaxeHne Oy NPOBOAIOM W I, [A] nHuka?3 [mm?] nHuka® [Mm] naunu [Mm]: (BapuaHTbl) 5 170 150 - 161 87 750 2500 410 470 757 828 061 999 XXXXX
Un [kB] semneii Uy [«B] . . 6-S 245 220 - 230 127 1050 2500 470 620 960 828 066 999 XXXXX
7 300 275 - 287 160 1050 4000 470 620 960 828 071 999 XXXXX
4 725 60 - 69 36 2.500 95 - 2000 9.3-559 33,0 - 78,5 849 999 999 XXXXX
7-S 362 330 - 345 190 1175 4000 505 960 1400 828 071 999 XXXXX
5-S 145 132-138 76 2.500 95 - 2000 9.3-559 36,5-76,0 859 999 999 XXXXX
8 420 380 - 400 220 1425 4000 750 960 1400 828 081 999 XXXXX
b 145 132 - 138 76 2.500 95 - 2500 9,3-650 36,0 - 113,5 866 999 999 XXXX
9 550 500 290 1675 4000 750 960 1400 828 081 999 XXXXX
6 170 150 - 161 87 2.500 95 - 2500 9,3-650 36,0-113,5 866 999 999 XXXX
6-S 245 220 - 230 127 2.500 95 - 2500 9.3-65,0 36,0 - 113,5 866 999 999 XXXX
7 300 275 - 287 160 4.000 500 - 3000 24,8-1725 75,0-131,0 877 999 999 XXXX A CONNEX - KPY3
7-S 362 330 - 345 190 4.000 500 - 3000 248-725 75,0-131,0 877 999 999 XXXX nrnaparhas 4actb -
- * _ o
8 420 380 - 400 220 4,000 500 - 3000 248725 65.0 - 144.0 889 999 999 XXXX Pasmep Makc. paboyee HomuHanbHoe Ha HanpsxeHwve BIL Homu ApTHKYNbHBIA HOMEp
nanpsxkerne Uy, npsxeHne Mexay nposogoM  [kB] HasbHbIN MoHTaxHas gnnna ls [Mu] (BapuanTbl)
9 550 500 290 4.000 500 - 3000 24,8-725 65,0 - 144,0 899 999 999 XXXX M
[kB] U, [kB] v semnen Ug [kB] oK |y [A]
KomnakTHas |IEC 62271-209 |IEC 62271-209
KOHCTPYKLMS n3obpaxernne 5 unsobpaxenune 3
4 72,5 60 - 69 36 325 2500 - 310 583 828 040 999 XXXXX
5-S 145 132-138 76 650 2500 410 470 757 828 050 999 XXXXX
MpumepHoe nsobpaxxeHune: Cuctema kabenbHoro noakntoyeHus CONNEX pasmep 6 5 145 132-138 7 450 2500 410 470 757 828 060 999 XXXXX
6 170 150 - 161 87 750 2500 410 470 757 828 060 999 XXXXX
AnnapaTtHas yactb CONNEX LlitekepHas kabenbHas yactb CONNEX
I 1} 1 6-S 245 220 - 230 127 1050 2500 410 620 960 828 065 999 XXXXX
KonrakThas . ; 7 300 275 - 287 160 1050 4000 505 620 960 828 070 999 XXXXX
cucteMa . Vsonnpyrowuii snement  KonnaykoBblil dnaHew
T T 1 7-S 362 330 - 345 190 1175 4000 505 960 1400 828 070 999 XXXXX
8 420 380 - 400 220 1425 4000 750 960 1400 828 080 999 XXXXX
9 550 500 290 1550 4000 750 960 1400 828 080 999 XXXXX

1) Iy ans kabenbHoro rapHuTypa (B 3aBUCUMOCTU OT ceyeHus kabens)
2] [lnanasoH cederns creayet NOHUMATL TONBKO Kak 0pPUEHTUPOBOYHOE 3HaueHe. [lnanasoH MoxeT 6biTe AOCTUMHYT TONLKO Npyu cobrofeHnu
MUH./MaKc. AnamMeTpa npoBofHMKE M MUH./MaKC. AvameTpa n3oasumum.
3] TabnuuHble 3HauEHUS 41 MHOMOMPOBOMOYHBIX KPYr/bix NpoBogHUKoB (RM). BHaueHwns no sanpocy gns ogHonposonoyHbix (RE) v TOHKONPOBONOUHBIX KPY/IbIX

HaxwumHoit anemeHT nposogHukos (RF), a Takke Ans NpoBOAHNKOB C OANHAPHBIMUI U30NMPOBAHHBIMU XUIAMU.
3aXVMHOM KOHYC
KoHTakTHoe KonbLi0

4] l/]HJJ'VIBVIJJ'yaﬂbeIFI HOMep BapuaHTa, KOTOpr;I onpenendaeTca Cc NOMOLLbIO KOHq;mrypaTopa Mo XxapakTepnctmkam kabens.
5] 3HauyeHMsa 0OTHOCATCA K UCMNONIb30BaAHWIO MWUHEpPaNbHOro Macsa B KadecTBe N30N1ALNOHHOM cpepnbl. |-|va MCNoib30BaHUKU 3q>v1pa MOHTa>XHasa AJnHa MOXEeT OTNnYaTbCA.
* HoMuHanbHoe npefesibHoOe UMNYNbCHOE HanpsgaxXeHue
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KoHueBble kabenbHble MydTbl C MacnaHON n3onauneit

KoHueBasa my¢Ta ESU pnsa tpaHcpopmatopoB

KoHuesasa mydTta tvna ESU Ha Hanpsaxenwne o1 72,5 no 300 kB ncnonssyetca ong
HenmocpefCTBEHHOI0O BBOJA BbICOKOBOJIbTHBIX Kabesiell c nonnMepHon nsonsaumnei s
TpaHchopMaTophl C MaCASHOW N30aaLMeEN U UMeeT NPakTUYeCckn UAEHTUYHYIO KOHCTPYKLMIO
B BEPTWKaNbHOM, FOPM30HTaIbHOM UK NOABECHOM McnonHeHuun. Ee kopnyc 13 anokcuaHoi
CMOJIbl, 3aMOIHEHHbIA U30AALMOHHBIM MACIOM, OKpY>XaeT HafgBV>XHON KOMMOHEHT

ynpasaeHNa NonaMym M HagexXHo oTaAeNndeT BHYTPEeHHIO YaCTb CUCTEMbI U Ka6eanyro

cucTeMmy Apyr oT Apyra.

KpaTtkuii 0630p

= Kjaccmyeckuin MOHTaX ¢ MoMolLbio BBoAa kabens B TpaHchopmaTop

= KOMMNOHeHT ynpaBaeHns noasMmn n3 cCUNMKoHa

= /I3011pYIOLLMIA 3N1EMEHT 13 3MOKCUAHOM CMOJIbI, 3aMOSTHEHHbIV N30NALNOHHbIM
Macom

= B BepTUKanbHOM UM FOPU30HTaNbHOM MCMONTHEHUN

= PacwwuputenbHbllil bak v TpybHas pasBofka NoCTaBASIOTCA A5 FOPU3OHTaNbHOMO U
NoABECHOI0 UCMONHEHUR

= JlonofnHWTeNbHble NpUHaAnexHocTu: [lepexogHas naacTnHa, sKpaHUpyLWmnn

371eKTpon

= [eoMeTpUU COEANHEHUN U MOHTaXHble fNnHbl cornacHo EN 50299-1

u HpOBepKa Kaxnoro mnsgenna nepen nmocTaBKoOM

KoHTakTHasa TexHonorus

= (CTaHpapTHoe ucnonHexve: CoegnHeHe NPOBOAHNKOB C MOMOLLLI BUHTOBOM
TexHonorun SICON

= [lo 3anpocy Takxe BO3MOXHbl 0OXXMMHbIe KOHTaKTHbIE 3/1eMEHThI

= (CneunanbHo A9 MeHblX MPOBOAHUKOB C U30NALUMeEN OTAENbHbIX MPOBOOK:

ronoBHas apMmaTypa c TexHonorueit FrontCon

KoHueBas My¢pTa ESU ans pacnpepenutenbHbix TpaHchopMaTopoB

Makc. pabouee Hanpsi- HoMuHanbHoe Hanps- BIL* [nanasoH cevyeHunin @ nzonauun kabeng MoHTaxHas anvHa B 0603HauyeHne
xetve Uy, [kB] xehve U, [kB] [kB] nposogHyika [Mm?] [MM] TpaHcdopmatope [Mm]
72,5 60 - 69 325 120 - 2000 38-83 583 ESU72
123 110-115 550 150 - 2000 43-118 757 ESU123
145 132-138 650 185 - 2500 49 -118 757 ESU145
170 150 - 161 750 240 - 2500 54 - 118 757 ESU170
245 220 - 230 1050 400 - 2500 72-122 960 ESU245

* HoMuHanbHoe npeaenbHoe MNyabCHOE HanpaXeHne
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KoHueBas My¢pTa ESG pns KPY3

KoHueBble kabenbHble MydTbl C MacngaHON n3onaumneit

KoHueBas Mmy¢pTa ESG ana KPY3

KoHuesaa mydta tnna ESG Ha Hanpaxenue o1 72,5 no 300 kB ncnonesyetca ong
HenmocpefCTBEHHOI0O BBOJA BbICOKOBOJIbTHBIX Kabesiell c nonnMepHon nsonaumnei s
pacnpegennTenbHble yCTPOCTBa C 31€ra30BoON N309UMeEN U UMeeT NpakTU4ecku
MOEHTUYHYIO KOHCTPYKLMIO B BEPTUKANbHOM, FTOPU3OHTANbHOM MW MOABECHOM
ncnonHernuun. Ee kopnyc 13 anokcuAHOM CMObI, 3aMOTHEHHBIN N30NALMOHHBIM MacioM,
OKpY>aeT BbIABUXHON KOMMNOHEHT ynpaBfieHnsa NoAsIMU U HafleXXHOo oTaenseT

BHYTPEHHIOI0 YaCTb c1CTeMbl U KabenbHylo cucTeMy Apyr OT Apyra.

KpaTtkuii 0630p

= Kjaccmyeckuin MOHTaX ¢ MoMoLLbio BBoAa kabensa B pacnpefennTenbHoe yCTPOMCTBO

L KoMnoHeHT ynpasieHunda nonaMm n3 CUNnKoHa

L V|3OJ'II/Ipy}0LLI,I/II7I S/1eMeHT N3 3I'IOKCI/|,EI,HOI7I CMOJbI, 3anN0NIHEHHbIN N30NTALNOHHBIM
Maciom

L] B BEePTNUKaNbHOM UTN TOPU3OHTAIbHOM MCMNOJIHEHNN

= PacwuputenbHblil bak v TpybHas passoaka NocTaBASi0TCA A5 FOPU30HTaNbHOMO U
noaBecHOro MCNoJNTHeEHNA

L ,D,OI'IOJ'IHI/ITeJ'IbeIe NMPUHaONEeXHOCTU: ﬂepexo;LHaﬂ nnacTtmHa

= [eoMeTpuUn CoOeaUHEHNI 1 MOHTaxHble AnuHbl cornacHo IEC 62271-209

u I'IposepKa Ka>xgoro nsgennd nepep nocTaBKom

KoHTakTHasa TexHonorus

= (CTaHpapTHoe ucnonHexve: CoegnHeHe NPOBOAHNKOB C MOMOLLbIO BUHTOBOM
TexHonorun SICON

= [lo 3anpocy TakKe BO3MOXHbl 0DXKMMHbIE KOHTAKTHbIE 3/1eMEHThI

= CneuunanbHo A9 MeHbIX MPOBOLHUKOB C U30NGUMeEN OTAEbHbIX MPOBOJIOK:

ronosHas apmaTypa ¢ TexHonorvei FrontCon

*

Makc. pabouee Hanpsi- HomuHanbHoe Hanps- BIL* [nanasoH cevyeHui @ Hap v3onaumeit ka-  MoHTaxHasa AnvHa B 0603HaueHne

xenve U, [kB] xerue U, [kB] [xB] nposoaHuka [Mm?] Bens [mm] KPY3 [MM]

72,5 60 - 69 325 120 - 2000 38-83 583 ESG72

123 110 - 115 550 150 - 2500 43-118 757 ESG12

145 132-138 650 185 - 2500 49 -118 757 ESG145

170 150 - 161 750 240 - 2500 54 -118 757 ESG170

245 220 - 230 1050 400 - 2500 72 -122 960 ESG245

300 275 - 287 1050 400 - 2500 72 -122 960 ESG300
HoMuHanbHoe npefenbHoe MMNYIbCHOE HaMpsixXeHue
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HapgBu)kHbie MydThbl — ons Bcex Kabeneu.
Ka)xpas nHAuBUAYabHO.

MpocToi MoHTaX, 6ecnepeboliHasa paboTa B TeyeHue gecs-
Tunetuin - PFISTERER oTBeyaeT coBpeMeHHbIM U NparMa-
TUYHbIM Tpe60BaHUSIM K BbICOKOBOJIbTHbIM COeAMHEHUAM
AN NOCTOAHHOrO NoAkAlo4YeHus kabenei: Boicokokave-
CTBEHHOE M yHUBepcabHoe ceMecTBo MydpT MSA ans Ha-
npsxeHun ot 72 kB po 550 kB.

BbiNosHEHHbIE B BUAE HaABUKHBIX My)T, OHM NpeacTaBns-
10T coboi1 BbifaloLweecs JOCTUXKEHUE COBPEMEHHOT0 YPOBHS
TeXHUKMU:

COCTOHLLI,I/IE B OCHOBHOM N3 FOTOBOIO Tejla U3 CUITMKOHA, OHUN
O6ﬂaﬂ,aDT pewawwnmm npenmyliectBamum ansa I'IPO"IHOTO
COeAMHEHUS B TeYeHUe BCero cpoka cny>k6bl 04HOro unm
pa3HbIX TUMOB Kabeneii BLICOKOro U CBepXBbICOKOro Hanpsi-
»eHus (VPE, EPR):

Mx LenbHas KOHCTPYKLMSA C Cyxon n3ongaumnen obecneymnsaet
nowTy4yHoe ucnbiTaHme MypT nepep noctaskon n bonee ner-

KW MOHTAX B MoJieBbIX ycnoBudx.

Ba>KHbIM BOCTUXKEHNEM SIBJIIETCSA TO, YTO BbICOKOKAYECTBEH-
Hble U NpodeCcCUOHANIbHO YCTAHOBJIEHHbIe HAABNKHbIE Myd-
Tbl NPOANEBAKOT CPOK cNyX6bl kKabenen.

LLnpokuit BbI6op BapMaHTOB /15 BCeX CTaHAaPTHbIX 1 cneuu-
anbHbIX TpeboBaHMit, B cOMETAHMU C APYTUMU NpeuMyLie-
CTBaMM 0COOEHHOCTEN AN KOHKPETHbIX BapaHTOB AenatoT
HapBW)XHblie My} Tbl oT PFISTERER oco6eHHo npuBneka-
TeNIbHbIMU ANS CTPOUTENEN M 3KCNNyaTaLUOHHUKOB BbICOKO-
BOJIbTHbIX U CBEPXBbICOKOBOJIbTHbIX CE€TEM N0 BCEMY MUPY.

HapBw>xHble My Tbl PFISTERER nmMerTcsa:

u ,D,J'IFI BCeX MeAHbIX NN aIIOMUHNEBBIX Kabenen c
paCI'IpOCTpaHéHHbIMVI MakcuMManbHbIMK ceveHnaMu kabens
nanamMeTpamMy NnpoBOAHNKOB 1 304U NN

C ceyeHwneM akpaHa kabens go 630 Mm?

[ins Bcex pacnpocTpaHeHHbIX BUAOB 00X0XAEHNI C

3KpaHoM

© Pas3NMYHbIMM 3aLLNTHBIMU KOXYXaMn, BHELLHUMW U

BHYTPEHHUMMU

[locTaBnseTcs c yCTPOMNCTBOM AN15 COeUHEHUS

ONTNYECKUX MPOBOAHNKOB

Bce xapakTepucTuku ans Boibopa u cneumdpukaumm Bawmx
My$T npeacTaBneHbl B TabnnmyHbix 0630pax Ha crefytoLimnx
ABYX pa3BopoTax, 3a KOTOPbIMU ClieAytoT pa3nnyHble BULAbI

MydT CO BCEMM PacnpoCTpaHeHHbIMU B MUPE KOHCTPYKLMAMM

SKPaHOB 1 BapMaHTaMM KOXYXOB.

B 3aBMCUMOCTM OT MHANBUAYANBHOM KOHCTPYKLUUK MYydTbI C
NONVMEPHbLIM Hapy>XHbIM KOPMYCOM, cnelndpuyeckmne sneMeH-
Tbl 419 Ka>X40ro BapvaHTa MoryT obecneynTs JONONHUTENb-
Hyto Be3onacHocCTb.

Hanpumep, 6aioHeTHbIN 3aMOK ¢ 6/10KMpOBKOM OT NpoBOpa-
YMBaHUS:

[Ina repMeTWYHOI0 3aKPbLITURA ABYX YaCTel KoXyxa oHa 3a-
wenknBaeTca nocne nosopota Ha 30° 6e3 pucka nepexatb
yNaoTHeHWe Kopnyca.

Bonee nogpobHyto MHGOpMaLUWIO MOXHO HaNTV B BUAEOPOSTU-
Ke 06 yctaHoBKe Yepe3 Ha QR-Kkop B NpaBoM BepxHeM yriay
cnepyolen cTpaHuLbl.

He3aBucnMo 0T TOro, KAKMMM OKAXKYTCH Balln BapUaHTbl
MY}T, KaXkaan us HUx byaeT cBUAETENbCTBOBATb 0 KayecTBe
PFISTERER. NpoBepeHo B cooTBeTcTBUM C |IEC 60840, IEC
62067 1 6pMTAHCKUM CTaHQapPTOM.

MpoBepeHo B 3KCTpeManbHbIX YC/IOBUSX M0 BCEMY MUPY:

B nycTbiHAX, rae TeMnepaTypa cunbHO konebnetca Mexay
3HOMHOWM Xapon U MUHYCOBbIMW TeMAepaTypaMu.
3akanbiBaHune HenocpeACTBEHHO B MOYBY C MOBbILWLEHHbIM

YPOBHEM rPYHTOBbIX BOJ, 6€3 3aLWUTHON LWaxThbl.




HanBu>XHble MydThl HaaBu>KHble MydThl

Tun Mmy¢pTbl MSA: 0630p KOHCTPYKLUU U BapUAHTOB

C nomouyblo QR-Koaa MOXXHO

OpHococTaBHble MydThl TUNa MSA Ha Hanpsaxenwue oT 72,5 kB no 550 kB MSA 72-XKMG KpaTkuii 0630p nepeiiTh K BUAEOPONUKY Mo
yCTaHaBAMBATCH C MUHUMAbHbIMU YCUAUAMMN U HALEXHO COeAUHAOT MefHble UK = BricTpasd M npocTas ycTaHoBKa ycTaHoBke My$T TMna MSA.
anioMuHveBble kabenu Ha BeCb CPOK CAyXbbI. = HapgexHoe Ha NPOTSXeHWW BCero cpoka cnyxbel coegnHerve

* = MHoro4ncneHHble BapraHTbl UCMOSHEHWS B COOTBETCTBUM C UHAMBUAYANbHOM KOHPUIypaLnen
B ocHOBHOM OHM COCTOAT M3 roTOBOroO Tenla MydThl U3 CUAKKOHA, U BbINMYCKaloTCHA B = [IpoyYHas KOHCTPYKLMSA BO BCEX BapuaHTax
pasnnYHbIX BapuaHTax. = [lna kabenei ceyenmem no 2500 MM? 1 kabenelt 3a3emnerns cedeHnem 1o 630 Mm?

u I'IpOBepKa Ka>Xaoro nsgenund nepen nocTaBKown

Ona nHAVBUAYanbHON KOHGUIYpaLMUW OCTYNHbl MHOTOYMCIEHHbIE XapaKTePUCTUKM
MydT, BKJIlOYASA pa3NinyHble Hapy>KHble U BHYTPEHHWe KOXYyXa U npefnonaraoT MSA 420-550-DEMG
pasfnyHble NCMOSIHEHMS 3KpaHoB. Bce NofpobHOCTM MOXHO HAlTK B Tabnuvuax Ha 3TOM

v cnepfyiolleM pa3BopoTe.

[

MydTbl MSA
McnonHenns
Makc. paboyee Hanpsa- HoMuHanbHoe Hanpsxe- BIL** Makc. kon-Bo YacTuuHblx  [lnanasoH ceyeHuit @ n3onauuu kabens O6o3HaueHue McnonHexue akpaHa BHyTpeHHMI Koxyx Tun koxyxa [ononHutenbHble
xenne U, [kB] Hue U,[kB] [kB] paspagos [pC] nposoaHuka [Mm?] (nocne ynanenmsa no- (onumoHansHo) NPUHAANEXHOCTU A5
NyNpoBoAALLEro cos) ONMTOBONOKOHHbIX Kabener
[Mm]
72,5 60 - 69 325 <5 150 - 2000 37-87 MSA 72 Do RU XL XK M E G s R oP
123 110-115 550 <5 240 - 2500 45-122 MSA 123 O & O O o O O O O O
© © g LS s L oLs > = X @ s @ [ R
145 132-138 650 <5 240 - 2500 45122 MSA 145 & 58 22Xz gs0Q < © % s Ss S2:526
o = = = a o o > = S o X
a8 SZ8TES < 2 : §& 3§ £:83
o b}
170 150 - 161 750 <5 240 - 2500 45-122 MSA 170 @ B 0§§ m§[§ 2 = 5 3 2 & 2z g
: Ffozi Ef3 S - 1 o 2P
@ Q.
245 220 - 230 1050 <5 240 - 2500 69 -122 MSA 245 3 oS o % Z o 2 = o o § x § c
IS 9 W) 1s) o s T = 2 o3 SZo
o O = X N C) @© S @© Eogad
300 275 - 287 1050 <5 240 - 2500 69 -122 MSA 300 I‘:S_ ;'J( s Z o = = ES 2 2 Z %
2 83 23 e 2 £ 2 gEse
= Q. Q.
420 380 - 400 1425 <5 630 - 2500 71-131 MSA 420 a 23 = = 5 S o 2 28
= el = S+ E =
= 3; =% = 2 5«
550 500 1550 <5 630 - 2500 71-131 MSA 550 = E @
[ononHutensHas nHGopMaLmsa npu-
**  HoMwuHanbHoe NpefienlbHOE MMMYIbCHOE HaMpsXKeHue 1 2 3 BefleHa Ha CneflyloLimnx cTpaHnuax.
3neMeHT ynpaBfeHns nonem BuHTOBOM coepnuutens SICON

Kpbiwka

Hanonuutens

Kabenb 3azemneruns [MonnMepHBbIA KoXyX

MeTannnyeckuit Koxyx

MSA 170-XKMG
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https://www.youtube.com/watch?v=SvR5K0TMx6M&list=PLGnqB6j5HJAeqSPVI1rTn2g6i9kLgI8sU&index=19

HapBu>xHble MydThl

Tun Mmy¢pTbl MSA: NMoapobHO 0 KOHCTPYKL MM U BapuaHTax

Kniou pnsa myér
YcnosHoe obo3HayeHue MyhpThl onpeaenaeTca abbpesraTypoit kpuTepues Beibopa kova ana MydT.

B Tabnuuax Ha 3Ton v Npefblayllel cTpanuue oHn 0bo3HauveHbl kak "0bo3HaverHns” nnm “MicnonHerms”.

0bo3HaueHus OnucaHwue
MSA Tun
kB Hanpsxenue (o1 72,5 go 550 kB)
DO [poxoxaeHne akpaHa
RU MpoxoxAaeHne aKpaHa ¢ 0TNaikoln Ansa 3a3eMiaeHuns
1 XL [pepbiBaHue 3KpaHa ¢ 2 OAHOXWIbHBIMU COEAVHUTENbHLIMUK Kabenamu
XK [MpepbiBaHue akpaHa ¢ 1 KOHLEHTPUYECKMM COeAUHUTENBHLIM KabeneM

MeTannuyeckunit koxyx Cu
F ®onbra Al
2 G [MonvMepHbBIA Koxyx

TepmoycaxwuBaemMas Tpybka

YcuneHHas CTEKNIOBONIOKHOM TepMoycaxmnsaemas Tpybka

3 oP YCTPOICTBO A8 COBAMHEHUS OMTUYECKUX MPOBOAHMKOB (0nToBONOKHO)

UcnonHeHune 3KpaHa
HpaBMJ‘IbHOE MCNOoJIHeHMEe 3KpaHa ANA BCeX KOHLI‘eI'ILLI/IIZ 3a3eMieHn4d:

MSA DO VicnonHeHuve akpaHa MSA XK VicnonHeHune akpaHa ¢ 1 KOHLeHTpMnYecknM kabenem
3a3emMieHnd (nonepeyroe coeanHerue)

— - -l -

i

MSA DE MpoxoxaeHne akpaHa c 0TnNankon Ana 3aseMneHuns MSA XL VicnonHeHuve akpaHa ¢ 2 0lHOXUNbHbIMUK Kabenamu

3a3eMijieHnd [nonepeque COG,J],MHGHMG]J

26 PFISTERER KabenbHble rapHUTYpbl 411 IHEPreTUYeCcKnxX ceTe

Hansu>xHble MydThl

BapuaHTbI KoXyXa
Huxe npuseneH nogpobHbIi 0630p BApMaHTOB KOXYXO0B:
BHYTpPeHHMI1 KOXYX, ABE ONLLUMU:

= MeTannuueckuin kKoxyx (Cu)

= AnioMuHueBas dosbra

MSA 123 XKMG Ha n3obpaxeHun nokasaH MeTannnyeckunini KOXyx, a Takxe B

pa3pese Hapy>XHbI KOXYX, CM. CleflyioLnii NyHKT

Hapy>XHbI# KOXXYX:
= [loAUMepHbIR KOXYX

MSA 123 XLG

= YcueHHada CTeKJI0BOJIOKHOM TepMoycaxunBaeMasd pr6Ka

MSA 123 XKR

= TepMoycaxusaemas Tpybka

MSA 123 DOS

ﬂOI‘IOnHMTeﬂbeIe NMPUHaANeXHOCTHU:
YCTPOﬁCTBO Aans coeguHeHna onTu4eCKUX NpoBoAHUKOB

YcTpoiicTBa ANs COeAMHEHNSA ONTUYECKMUX MPOBOAHNKOB
BHYTPM KabenbHbIX MydT MOryT ObITb NOCTaBAEHbl KOMNAHWEN

PFISTERER no 3anpocy, Bkto4as MOHTa>XHblIA MaTepuan.
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CoeauHuUTeNbHble KOPOOKYU — naeanbHoe coye-
TaHMe rapaHTUPOBAHHOI0 KayecTBa

Ka)kpablii KOMMOHEHT CeTU UMeeT BEC U 3HAYeHne

ANA Hafle)XHoro npoTeKaHusa Toka. K HUM oTHocATcA
coeauHuTenbHble Kopobku PFISTERER kak mHaMBuayanbHble
NPUHaANEXXHOCTHU AJISi BCEX TUMNOB U KOHCTPYKLMIA KOHLEeBbIX
My®$T U coeguHuTenbHbiXx MypT ana BH u CBH.

CoeaunHutensHble kopobkn PFISTERER cosgatoT onTuManbHo
3alLULLLEeHHbIe U OPraHM30BaHHbIe TOYKMN COeAMHEHUSA

| MexnayaKpaHamu Kabenen KOHLEeBbIX N COeUHUNTEeJTbHbIX

My$T 1 3a3eMNA0LWL UMK CUCTeEMaMN KabeslbHbIX CUCTEM
®UAv MeX Ay 3KkpaHaMmu kabenel coefuHUTENbHBIX MydT ANA
Kpocc BoHAMHTa.
C atanoHHo# TexHonoruei SICON ot PFISTERER: [NepBas v3

BCeX CUCTeM coegnHeHNd C 66CCTyI‘IeHHaTbIM Cpe3HbIM Bontom
obecneynBaeT ONTUMaNbHbIA KOHTAKT Ka)XAoro Kabens npu

ynpoweHHOM MOHTaXe C 6onee BbICOKMM Ka4eCTBOM B M0J1 b3y

OONroBe4YHOCTWM KOHTAKTa. Kak, nokasbiBaeT VIHq)OpMaU,Mﬂ (0]

TexHonoruu B pasgene 4.1,

CoepguHuTenbHbie kopobku PFISTERER goctynHbl gns
nwobbix notpebHocTei. U3roToBneHune Ha 3akas no BalnM
cneunduKaumamMm.

u ,D,ﬂﬂ OAHOXWUNBbHbIX NN KOAKCNaJibHbIX Kabenein c ceveHneM

00 630 Mm2

®  Jlns BCeX pacnpoCTpPaHEHHbIX CUCTEM 3a3EMEHUSA UK
Kkpocc boHAWHra

= [ln9 pa3anyHbiXx MECT PACMONOXEHWS U NOABECOK:
cTeHa, cTonb, nofg 3emsel

= C KOprycoM 13 nosiMepa WUn HepXXaBewLLein cTanm

= C3aWmTon oT nbinn 1 Boabl B cooTBeTcTBUM ¢ IEC 60529 B
knaccax 3awnTsl IP66 nnn IP68

= CoBCTPOEHHbIMU Pa3paAHMKaAMM AN 3aUMThl OT
nepeHanpsaxXeHuns

= [lo3anpocy BO3MOXHO OCHalleHne gatynkamm™

u HOBaI‘\pOCyCHaI‘IOﬂHMTeﬂeM NI C 3aMKOM™

Ha cnepyowmx ctpaHuuax npeacTaBaeHbl KpUTEPUN
Bbibopa 1 cneuupukaLnum coefMHUTENbHbIX KOPo60K B

BUnage TabnnyHbIX O630pOB, a Tak>Xe Kjlaccn4eckmne BapmaHThbl
NCNOJTHEHUNA KOHLUEBbLIX N COeAUHUNTENbHbIX Myq)T. Bbl MoxeTe
Y3HaTb, KaK MOXKeT BblrnaAeTb Balla CoeANHNTEeNbHadA KOpO6Ka
BbiGpaB ee B oHnavH-katanore PFISTERER, koTopbiil Takxe

poctyneH ¢ noMolbio QR-KoA0B Ha cnefylWmMx pa3BopoTax.

* 3T napameTpbl HeNb3s BbIbpaTh B pexrMe oHNalH.

Bnarogaps WWMPOKOMY acCCOPTUMEHTY BapUaHTOB C
HEeU3MeHHbIM Ka4yeCTBOM, UCNOJIb30BaHUE COEANHUTENbHbIX
Kopo6ok PFISTERER o6ecneunBaeT BbiNnosiHEHUEe
BaXkKHeWWuX GyHKLUMnI ana paboTbl ceTu:

= 3aseMJieHne KabesbHbIX CUCTEM B COOTBETCTBUM C
pa3sNMYHbIMM KOHLLENUUAMU AN 3alUTbl 060pynoBaHUs U
noae ot paspyLUNTeNbHbIX TOKOB U MepeHanpsxXeHnin nam

Ansg orpaHNYeHUd 3N1IeKTPOMarHUTHbIX NoOMeX.

= Kpocc 60HAUHI cOeAUHUTENbHbIX MY}T ANS YMEHbLUEHUS
notepb Npu nepefaye n3-3a HaBe,eHHbIX TOKOB B
ONMHHbBIX KabenbHblX Tpaccax NepeMeHHOoro Toka ¢ He
MeHee YeM LIeCTbio MydTamu.
[Mpv 3TOM 3KpaHbl kabenel Kax o Gasbl B onpefeneHHbX
MecTax NpepbiBaloTCs, BbIBOAATCA U3 MydT 1 NePEKPECTHO

COeAMHSAIOTCS C 3KpaHaMu gpyrux ¢as

CoepuHuTenbHbie kopobku PFISTERER Takxe
no3BoNAIOT

= pasMelyaTb paspsaAHUKMK ANA 3aWUTbI OT
nepeHanpsKeHUm B kKayecTBe CTAHAAPTHOW Mepbl 3aLLUTbI
OT MOBbILIEHHOIO HAanpsaXeHWs Ha akpaHe kabens,
Hanpumep, Npu 3a3eMIeH C OAHON CTOPOHbLI. bes 3awnThi
OT MepeHanpsaXeHns oHW MOryT BO3HWKHYTb Ha
He3a3eMEeHHO CTOpOHE B pe3ysbTaTe KpaTKOBPEMEHHbIX
BCNECKOB HanpsxXeHusa Mexay obonoykon kabens n

3eMmnen.

= MMeTb Nerkui AoCTyn K 3KpaHaM Kabens gna uenei
TecTrnpoBaHMd, Noncka ﬂOBpe)Kﬂ,eHI/H;I N n3MepeHund

H4aCTM4YHOro pa3pdaga.

Ina Kakoi 6bl U3 3TUX 3afa4 Bbl HA 3aX0TEJIM UCNOJIb30BaTh
coepauHuTenbHble kopobku PFISTERER, Bbl cMoXkeTe caenaTtb
3TO0 C MaKCMMabHOW rmbkocTbio U 6e3onacHocTbio. /X
d)yHKLI,I/IOHaJ'IbeIe CBOVICTBS, B 4aCTHOCTKN, TepMETUYHOCTb
Kopnyca, a Tak>Xe NMpO4YHOCTb NMPU KOPOTKOM 3aMblKaHNW U
AVN3neKTpnyeckad NpoOYHOCTb, NMPOXOOAT UCMbITAHUA B
cooTtBeTcTBUM C IEC.

KpoMe Toro coepmHutensHble kopobkn PFISTERER yxe
ycnewHo npownu 6onblioe KONUMYECTBO
KBanM@pUKaLUOHHBIX UCNbITAHUW Yy NoIb30BaTeNell Co BCero

MKpa B COOTBETCTBUN C UX CI'IELI,VId)I/I‘—IeCKVIMVI TpeBOBaHI/I‘FIMVI.
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CoefunHnTeNbHbBIE KOPODKM

CoepuHUTeNnbHble KOPO6KKM ANA KOHLEBbIX My)T

CoenunHntensHble kopobku PFISTERER anga koHueBbIX MydT, 3roToBNEeHHble N0 MHAMBKAYaNbHOMY 3aKa3y, HajexHo obecneynBaioT
70, 4TO KabenbHble cuctembl TpebytoT Ang BH v CBH: OnTuManbHyto 3awwmTy v Xopoluyto AOCTYNHOCTb A8 BCEX TMMNOB KOHGUTYpaL Ui
333eMJiIeHVsa yCTaHOBOK 1 Kabenel.

OHW Tak>xe NO3BONSIOT UHTErpupoBaTh PaspAfHUKN NS 3aWNUTbl OT NepeHanpsXXeHuit Kak 4acTb CUCTEMHOTO pelleHns.

PFISTERER npepnaraet wWnpokuit accopTUMeEHT 0f4HOda3HbIX U Tpexpa3dHbix KOpoboK ANA 0QHOXMUAbHbLIX Kabenen ceyeHnem o
500 MM2 0N MHAWBWAYANBHOTO NPOEKTUPOBAHUSA COeAUHUTENbHbBIX KOPOOHOK A1 KOHLEBLIX MydT.
OHM BOCTYNHbI A8 BCEX paCNpOCTpaHeHHbIX cnocoboB obpalleHns c akpaHaMmu kabenei n MoryT 6biTb HaCTPOEHbl B COOTBETCTBUM C

APYTVMU MHOTOYUCIIEHHBIMU NapaMeTpaMu KoHGUrypaumum (nogpobHee cM. Ha clefytoLien cTpaHuye).

B 3aBMCMMOCTM OT CMCTEMbI 3a3eMJIEHUS KOHLLeBON MY Tbl cOoeAMHUTE IbHbIE KOPOGKM NOCTaBNAITCA MO 3anpocy C:

" pa3beMHbIMU Pa3feNnTeNbHbIMW COEAUHEHUAMMN

B crneunanbHbIMU paspaaHMKaMy 419 3alnTel T nepeHanpsaxeHnii s cnnasa Zn0 (SVL-DH (knacc 1) n SL (knacc 2) B cootBeTcTBUM
c IEC 60099-4)

= BioknpoBKon

Bce kopnyca oTBeyaloT TpeboBaHuaM cTanpapTa IEC 60529 pnsa HacTeHHOro MOHTaXka ¢ KnaccoM 3awuThbl IP66
M MOTYT GbITb U3roTOBJEHbI U3:

= Hepxasewoulei ctanu (AISI 304) vnn

®  HepxXaBelowen cTanm Ans Ucnois3osanus B npubpextoi 3oxe (AISI 316L) nnu

®  [POYHOTO MOJIN3CTEpPa

MpumMep: CoeanHUTeNnbHasi Kopo6Ka KOHLEBON MydThbl AJIA NPSAMOro 3a3eMeHUs
LINKBOX W.X.8.1.53.E1.0000.M40.M40.x

TexHUUecKue XxapaKTepucTuku (Boigepxka):
= Jlns HacTeHHOro MOHTaxa, Kopnyc knacca 3awnTsl IP66 B cTanmapTHON

KoMnaekTaunm

= Cnocob obpalueHund c skpaHoM kabena 4na npamMoro 3a3emMneHuns

= Jlna ogHoXUNbHOTO Kabens

L HO,ELKJ'HO‘-leHl/Ie 3a3eMidoLuero kabens BHYTpW KOpnycCa

MpuMep: CoeanHuTenbHas Kopobka gns KoHLeBoW My} Thl, C paspsagHUKaMu ans
3alMThl OT MepeHanps)KeHus
LINKBOX W.X.8.1.53.E0.060A.M40.000.x

TexHUUecKUe XapaKTepucTuku (Bbigepixka):

= [lns HacTeHHOro MOHTaxa, Kopnyc knacca 3awnTsl IP66 B cTanaapTHoOM
KoMMnekTauuy

= OkpaH kabens n3oanpoBaH U 4ONOAHUTENBHO 3alWLLEH pa3paaHMKaMU A8 3aWNUThI

0T NepeHanpsaxeHni

= Jlna ooHoXWNbHOro Kabensa

L HO,EI,KJ'HO‘-IGHI/IE 3a3eMidroulero Kabens BHe Kopnyca
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MaTepuan kopnyca

HacTeHHbI MOHTaX
AISI 304

ﬂpﬂMOe 3a3eMJieHune

OpHOXUNbHBIN Kabenb

BBop Tpéx kabenen

uero kabens BHyTpU Kop-

MoaknyeHne 3a3eMNsi0-
nyca

bes paspagHnKa 3aWnTel
OT nepeHanpa>XeHus

PesbboBoe coegnHeHne
coefMHUTENbHOTO Kabens

M16 (4,5 - 10 Mm)

kabena zasemneHna M16

PesbboBoe coeguHeHne
(4,5 -10 Mm)
[OuameTp nposoaHuKa

coeanHUTeNnbHOro kabensa

Mpumep HaumeHoBaHue apTukyna:

COEAUHUTEJIbHAA KOPOBKA

W. X

©

S3.

0000.

M40.

M40.

X

Tun ycTaHoBKM

HacTteHHblin MoHTax (IP66)

KoHcTpykumns B Buae wkada

Marepuan Kopnyca

Monnactep

Hep>xasetowas ctans AlSI 304

Hepxasetowas ctans AISI 316L

Cnocob o6paleHus c skpaHoM kabens

Pa3pFuJ,HMK 33Tl OT NepeHanpaxXeHnd

HpﬂMOe 3asemMiieHne

Tun kabens 3azemneHuns

OnHOXWNbHbIN kabenb

Konuuectso BBOAOB Kabens

1 kabenb

S1

3 kabens

S3

MopknioyeHue 3aseMnsiowero kabens

Bhe kopnyca

EO0

BHyTpu kopnyca

E1

HoMuHanbHoe Hanps>keHue pa3psaaHUKa 3allUTbl OT NepeHanpsa>xeHusa

Bes pa3pafHuKa 3aLlnThl OT NepeHanpaxxeH

na

0000

Knacc paspsga naunmm 1 (nepegayal

a

Knacc paspsina aurHmm 2 (USW)

b

U=12xB U.=10«B

012a

U.=13kB U.=1,0«kB

013 b

U.=25kB U.=2,0«kB

025a

U =30«B U.=24«kB

030 a

U-=31«B U.=25kB

031b

Ur=4,0kB U.=32«B

040 a

U =50kB U.=40kB

050 a/b

U =60kB U.=48KB

060 a/b

U =7.0xB U.=546KB

070 a/b

U =80kB Ug=64kB

080 a

U.=90kB U.=72«kB

090 a/b

U =10,5kB U.=84 KB

105 a/b

U =120kB U.=96KB

120 a/b

Pa3Mep pe3b6oBoro npucoeauHeHuns kabens 3aszemneHus | 3azemnsiowero kabens

CoepnHenue

3azemneve

KabenbHblll BBOA He Tpe6yeTc~ﬂ, TaK KaK 3a3eM/ieHne OCyLLeCTBNAETCA CHapy>XK

000

M16 (4,5 - 10 mm)

M16

M16

M25 (10 - 17 mm)

M25

M25

M40 (13 - 28 mm)

M40

M40

M50 (20 - 35 mm)

M50

M50

M63 (27 - 45 mm)

Mé63

Mé63

M68 (42 - 50 mm)

M68

M68

M70 (49 - 59 mm)

M70

M70

JinaMeTp NpoBOAHMKA cOeAUHUTENbHOTO Kabens

BykBa ans onpepeneHus

B6-9mm ([~ po 70 Mm?)

?10-12mMMm [~ po 120 mm?)
B13-14Mm [~ po 150 mm?)
@15-17MM [~ go 185 Mm2)
?18-21mMm [~ no 300 Mm?)
@ 22-24mm [~ po 400 mm?)
?25-27mMm [~ po 500 mm?)

KabenbHble rapHUTypbl 4151 S3HEPreTUYeCKUX ceTell

PFISTERER

31




x ! [ — = x
= 2a o = ~o =
CoefnHNTENbHbIE KOPODKY 2 £g g2 5 28 5 .8
¢ 9 3T 23 s 328 T 0T
© S o = © < T s =
o T © oo ©F o T S o =z I o
> 3] v o ©> © o 5= Do =
CoeauHuUTeNbHble KOPobKu pgna MyopT s.e & % 858r g% 3f3ai 55
©Ss o = = I o =& o= o= oI
Is< o ) o 4L S o uﬂo LJm’ﬁoﬂ
=~ ™ T =S Tc T2 =9 o5 as
dps 8 2 B eg =3 8P gsice
o
[MonHblil 0630p COBANHNTENBHbBIX To gg @ g % z g o o é é z“\: § EE 5 z
kopobok UMeeTCs B OHNaltH-kaTanore - E E; z % 9 ég ® o2 A 95 88 a3
v} — ~ — -
PFISTERER. GEs< £ 2 &8 232 65 £33 £I<58
[lpoBepeHHble BpemeHeM coeinHUTeNnbHble kopobkn PFISTERER ana mydt BH n CBH Takxe co3patoT be3onacHble n ahpdekTnBHbIE
TOYKM COEAMHEHUS ANS LWMPOKO PacnpoCTPaHeHHbIX MeTOL0B 00X0XA4eHNS C 3kpaHaMu Kabenen ang 3awwmTel 0bopyaoBaHMs U Mpumep HaumeHoBaHue apTukyna:
AI0LeN Au, No XXenaHuno, MeTOA0B KPOCC BOHAMHIa ANS CHUXEHWS NoTepb Npu Nepeaaye 31eKTPO3HePruu. COEAUHUTEJIbHAA KOPOBKA B. X. 8 2. S3. E1. 0000. Mé3. M40. x
Tun yctaHOBKM
CoeanHUTEeNbHbIE KOPOOKM MydT NOAXOLAT ANA OAHOXMUABHBIX MK KoaKchanbHbix kabenelt cedernem go 500 MM? n MoryT ObIThb HacrerHbiit MoHTax (IP66)
3a3eMJ/IeHbl HaNpAMYIO UK Yepe3 crelnanbHble pa3pagHuKu 48 3awnTel oT neperanpaxennin (SVL-DH (knacc 1) n SL (knacc 2) [ina nonsemHoit skennyataumy (IP68) E
KoHcTpykums 8 Buae wkada
B cooTBeTcTBMM ¢ IEC 60099-4). 2 A ¢
Martepuan kopnyca
[ns onTMManbHOro MCNoab30BaHMA B cucTeMax KabenbHbIX MyPT MMeloTCA ApYrie KPUTEPUI NPOEKTUPOBaHNS, KOTOpPble MOXKHO BblibpaTb Monnacrep P
B COOTBeTCTBMM C TpeboBaHUAMYK — BCe NoAPODOHOCTU Ha cefylolLei cTpaHuLLe, 34eCb XXe NpUBeeHbl HEKOTOpble HavaslbHble CBeeHNR: Hepxasetowas ctans AlS| 304
Hepxasetowas ctans AISI 316L Y
[na HapeXXHOM 3aLMThl OT BHELWWHUX BO3AEWCTBUIA NpeANaraloTcs pasjnyHble Kopnyca: 06paboTka sKkpaHa kabens
= Kopnyc 13 HepxaBetoLlen CTanmn 419 3alnTbl OT BOLLI U MeXaHMYeCKUX MOBPeXLeHUN MepekpelynBakiie sKpaHa 3
3asemnieHne n aaBpﬂ,ﬂ,HV]K 009 3aWMTbl OT 4
= CTaHpapTHble ucnonHeHus kopnyca B coorseTcTBUM ¢ IEC 60529 Ang 3aWnMThl OT NPOHUKHOBEHWS NbIN U BOAbI: nepeHanpaxeHit
PaspafHuK 3aLuThl 0T NepeHanpsaxeHns 7
= Jlna HacTeHHOro MoHTaxa, Knacc 3awuTsl [P66
[psimoe 3a3eMneHne 8
= Jlns noA3eMHOro NpYMEHEeHMs Co cTemneHblo 3awmnTel IP68 nnu B cooTBeTCTBUM C TpebOBaHMAMM 3aKazumnka
Tun MoHTa)kHoro kabens
OpHOXUAbHBIN Kabenb 1
CoepuHuTenbHble kopobku PFISTERER MoryT 6bITb paccuuTaHbl Ha cnepytowme cnocobbl 3a3eMneHUsl MM BapuaHTbl Kpocc 60HANHra: KoakcmanbHblii kabenb 2
= Kpocc boHAMHT ANa 4NVHHBIX KabenbHbiX Tpacc ¢ bonee yem 6 MydTamu, 0NUUOHANBHO C 3aLLUTON OT NepeHanpsaxXeHus KonuuecTso BBOAOB MOHTa)KHOr0 Kabenst
= [IpaMoe 3a3eMyieHne akpaHoB Kabenel c 0benx cTopoH MydThl 1 kabeno S1
= [Ipamoe 3a3emMsieHne akpaHa Kabena c OAHON CTOPOHbLI MyGThI M M30NALMA/3a3eMIeHUe CO BCTPOEHHbIMU Pa3paAHMKaMy £ (I =
. < . 6 kabenen Sé
0N 3aWMUThl 0T NepeHanps>keHWn 4Na AONONHUTENbHONM 3aLWMThl C LPYroi CTOPOHbI MydTbI
I'IonKmoueHue 3asemMigaLiero Kkabens
BHe kopnyca EO
Mpumep: CoepnHnTenbHasa Kopobka My$T Ana NpsAMoro 3aseMneHus BHyTpu Kopnyca E1
LINKBOX B.X.8.2.53.E1.0000.M63.M40.x HoMuHanbHoe HanpshkeHWe pa3psAHNKa 3aLMThl OT NepeHanpshkeHus
Be3 paspsagHuka 3alwuTel OT NepeHanpsikeHns 0000
TexHuuyeckue xapakTepucTuku (Boigepxkka): Knacc paspsina nurmm 1 (nepenavial g
= Kopnyc AN NoA3eMHON yCTaHOBKM B UcnonHeHuu [P68 Knacc paspaga nutmu 2 (USW) &
y U-=12kB Uc.=10«B 012a
= YCTpoiCTBO 3KpaHa kabena ana npamoro 3asemeHus
! U.=13kB U.=10«B 013 b
| |
[Ins koakcnanbHbix kKabenein U, =25kB U.=20xB 0253
= [logkntoueHyve 3a3eMngtolero kabens BHyTpy Kopnyca U, =30KB U, =24«B 030 a
U,=31kB U.=25«kB 031b
U.=40kB U.=32«kB 040a
NpuMep: CoepmHUTENbHaA Kopobka MydT Ansa Kpocc 6oHANHraA Ur=50kB Uc=40«kB 050 a/b
LINKBOX B.X.3.2.53.E1.060a.M63.M40.x Ur=60kB U =48«B el
U,=70kB U.=54 kB 070 a/b
U.=80kB U,=64 kB 080 a
TexHuuyeckue xapakTepucTuku (Boiaepxkka): U-=9.0«kB U,=72«kB 090 a/b
= Kopnyc ana nogsemHol yctaHosku (IP68) U =105kB U, =84«B 105 a/b
= (ObxoxpeHuve c akpaHoM kabena nyTeM nepekpeLLnBaHuns U-=120kB U.=9,6«B 120 a/b
= [lna koakcuanbHbix kabenei Pa3Mmep pe3b6oBoro npucoefuHeHns coefnHUTENbHOro kKabens | 3a3eMnstowero Kabens  Cocaunenve | 3aseuncine
= [logkAioueHne 3a3emMnsiolero kabens BHyTpU Kopnyca KabenbHbiit BBOA He TpebyeTcs, Tak Kak 3a3eMseHne 0CyLLeCTBASETCS CHapyXM 000
M16 (4,5 - 10 mm) M16 M16
M25 (10 - 17 mm) M25 M25
M40 (13 - 28 mm) M40 M40
MpuMep: CoepnHuTenbHas Kopobka gna My Thbl C paspsagHMKaMmn M50 (20 - 35 mm) M50 | M50
ANA 3aluThbl OT NepeHanpsa>keHus Mé63 (27 - 45 mm) Mé63 M63
LINKBOX B.X.4.2.53.E1.060a.M63.M40.x M68 (42 - 50 mm) Mé8 | M68
M70 (49 - 59 mm)] M70 M70
TeXHquCKMe XapaKTepMCTMKM (Bblﬂep)KKa): A"aMeTp NpoBOAHUKa coeguHUTEeNIbHOro Kkabens onpeaeneHue
. 6-9 ~ 1o 70 MMm?
= Kopnyc ana nogsemHolt yctaHosku (IP68) 0 it e i0:A)
3 6 . ?10-12 MM [~ pgo 120 mm?)
. KpaH kabens HenocpeaCcTBEHHO 3a3eMJIeH C OAHOM CTOPOHbI MydThI
p pen A P yo 013-1hmm (- 00 150 mm?)
1N U30NMPOBaH U ONONHWUTENbHO 3allKLLEeH pa3pagHukaMu 4ns 015-17um [~ 7o 185 mm2)
3alLMTbl OT NepeHanpsXeHWin ¢ ApYroi CTOPOHbI MydThI ?18-21 MM [~ a0 300 Mm2)
= JIna koakcuanbHbIx Kabenen @22 -24mm [~ po 400 Mm?)
= [logkniodeHve 3azemnaiolero kabens BHyTpy Kopnyca 025-27mm [~ Ao 500 mm?)
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HY‘-ILIJVIG TEXHOJIOrUU And aneKTpuyeckoro
KOHTaKTaA. ,U,.HFI Hae)XHOoro npoxo>xaeHus

TOKa B Teé4yeHue Bcero

OTBETCTBEHHOCTb 3a HAAE)KHOCTb MOCTAaBOK 03HAYaeT, YTo
Tpeb60BaHUSA K TEXHOJNIOTUAM 3neKTpoce1‘eﬁ pacTyT.

O6ecneyeHne HapeXXHOCTU M BO3MOXXHOCTb NepeMeH C
noMoLyblo pelweHuin, paspabotanHbix PFISTERER.

Ha ocHoBe HaflexkHOro oNbiTa U NMPOBEPEHHOTO KayecTBaa.
3 3HTy3Ma3Ma no NoBOAY Nporpecca B TEXHONOMMAX
6e3onacHoro n ctabunbHoro noToka S/1eKTPO3HEPTNN. Us
onbiTa, YTO XOpoLlee MOXKHO CAeNaTb ewe NyYLUM.

Kak MMeHHO 3To MOXKHO cieNlaTh, Bbl y3HaeTe U3 ABYX
MHHOBaLMOHHbIX TexHonoruin PFISTERER pnsa koHTakTa
KabensiMu c NnonUMepHOMN U30SALMEN Ha CleyOLLINX ABYX

pa3BopoTax.

CpoKa Ccny>Xbbl.

SICON nodaswuncs Ha pbiHke bonee 15 neT Hasapj kak nepeas B
cBOEM pofie cucTema kabenbHbix CoeANHUTENEI:

Braronaps beccTyneHyaTomy cpelBHOMY 6OATY OH C Tex

nop obecneynBaeT ONTUMaNbHbIN KOHTAKT C JII06bIM
NpoBOAHWUKOM, YNPOLLas MOHTa)X M NOBbILWasA Ka4yecTBo.
CeronHs BuHTOBasa TexHonorns SICON sBnseTcs MUpoBbLIM

NMPOMBbIWNIEHHBIM CTAH4APTOM.

Yxce bonee naTu neT LEMOHCTPUPYET CBOW NoTeHUMan B
KayecTBe 3TaJOHHON TexHonoruun Takxxe FrontCon:

Tenepb ga>ke NPOBOAHUKU C @AUHUYHO N30JIMPOBAHHbLIMU
NpoBoJIOKaMM MOTYT GbICTPO COeANHATLCA - bnarofaps
HOBOMY MPUHLMMY KOHTaKTa C LiapukaMu v Npy>xnuHamu ons
MeanbHOro yCUans KoHTakTa, paBHOMEPHO CUJIbHOTO U1

MOCTOAHHOIO Ha NPOTAXEHWN BCEro cpoka CJ'Iy)KBbI.
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KpaTKoe 3HAKOMCTBO C TEXHONIOTUAMMU

UpeanbHbi noBopoT ¢ noMowbio SICON:

KpaTKoe 3HAKOMCTBO C TEXHOJIOTNAMMU

4.1

OnTUManbHbIX KOHTAKT Aans nwboro npoBoAHUKaA

OnTUManbHoe KOHTaKTHoe ycuinue npu ﬂpOCTOFI yCTaHOBKe. HPOBEPEHO BO BCeéM Mupe m

Mpeumywectsa SICON WpeanbHo nopgxoaaT pnsa rapHutyp BH n CBH

MNOCTOAHHO ONTUMU3UPYETCAH. CYLIJ,ECTBYIOT BeCKue NpuyYunHbl, No KOTOPbIM BUHTOBAA

TexHonorusa PFISTERER SICON aBnsetcs MeXXayHapoAHOW NPU3HAHHbLIM CTaHAAPTOM AN .
KabenbHbix coeguHeHui. Tak)ke B BH u CBH. B MHOrouncneHHbix BapMaHTax UCMOJIHEHUA Ha =
3aKas. Bzaumopeicteue Mmexxpy coeguHuteneM SICON 1 rapHMTYpoOM TOYHO COrlacoBaHoO B

Ka)k,0M BepCUM.

Tak>xe pnsa KoHueBbiX MYPT U coeauHuTenbHbiXx My$pT PFISTERER! 3pech Bbl MoXeTe "
yBUAETb, YTo o6ecneynmBaloT LleHTpanbHble 3ieMeHTbl SICON.

OCHOBHOM 3N1IeMEHT

3anaTteHToBaHHbIN cpe3Hoi 6onT SICON 6e3 3afaHHbIX MecT
cpe3a [1] 6610 paspaboTan komnanwueit PFISTERER kak
nepBbIfi B cBOEM poge . 3To 03HayaeT, YTo MONIHAA Hecywas
cnocobHocTb pe3bbbl 601Ta MOXKET BbITb UCNONIb30BaHA, 1119
CO3AaHNA naeanbHOro NPUXMMHOIO yCUNNA NMPU KOHTAKTe.
[Mpu atom SICON nossonseT npoTuBobHOPCTBYOWMM CNaM
naeanbHo B3auMogeicteoBaTth: KoHTakTHOe ycunue,
npuknanbiBaeMoe K NpoBOAHNKY BO BpeMd 3aBNHYNBAHUA, U
NPOTUBOMNOJIOXKHOE pacTdrmBatlLee HanpdaxeHne Ha
pe3bb6oByto BTynky SICON [2]. Kak Tonbko Bo3HuKkaeT
pacTdarnBatollee Hanpda>xXeHne, CBA3aHHOe C onTUManbHOM
cunou KoHTakTa 6onT cpesaeTtcs. lpoctas yctaHoBKa 6es
pucKa ownbKKU, OTNUYHBIA pe3ynbTar.

n Cpe3Hoi 6onT SICON

E Pesb6oBas BTynka

E MpUKMMHOW AUCK

MonHocTbIO NpoayMaHo

MpuxnmHon aunck [3] 8 ocHosanuy 6onTa SICON Takxe
ONTUMMW3KMpPYeT CUI0BOE BO3LENCTBME NPy MOoHTaxe. lpu
3aBuHYMBaHum bonta SICON npukuMHON Anck oTaenseTcs, B
TO BpeMa Kak HonT Ha NPMXKNMHOM ANCKe npofosixaeT
BpalwaTbCca. 370 O3Ha4aerT, 4To nwboe TpeHne Mexny
q)yHKLI,l/IOHaJ'IbeIMI/I sneMeHTaMm bonta u npoBoAHMKA MOXHO
KOHTpOJIMpOBaTh, 4TO fdaeT npenmMmyuiecTBa:

Mpu>xnMHo MoMeHT 6onTa Bcerpa npeobpasyetca B
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= [lnd HaflexHOro KoOHTakTa B Te4eHMe BCEro CpoKa ciyxbbl Coepnnntenn SICON Customized paspabaTtbiBatoTcs

[MpocTOM MOHTa> C MOMOLLbIO CTAHAAPTHbIX MHCTPYMEHTOB cneunanbHo ANs Kax[oro npoaykTa n npoekta. C ogHom
C onTUManbHbIM KOHTaKTHbIM yCUneM CTOPOHbI, B COOTBETCTBUU C TEXHONOTME MOHTaXa KOHLEBOW 1
= Be3 noBpexXAeHUs OTAeNbHbIX MPOBOIOK COEAMHUTENBHON MydT, @ C APYroli — B COOTBETCTBUM CO

®  [IpoBepeHo B MCMNOb30BaHWUM N0 BCEMY MUPY Ha cneyndukaumnein kabens. Mpumepsi:

npotsxeHun bonee 15 net = TunnposogHuka (Al v Cu)
[MocToAHHAA ONTUMU3aLMS Ha OCHOBE MPaKTNYeCKOro = JInameTp NpPoBOAHMKA M U30ASALUN, CeyeHNe Kabena
oneiTa = Cuna Toka rapHuTYypbl

= [ToAXOAMUT AN5t BCEX TUMOB rapHUTYp = /I apyrvie KpuTEpUM NPOEKTUPOBaHMUS

= Donbwow 1 pacTywmit noptdenb BapnMaHToB U3Leuni
OonTUMaNbHOe KOHTAKTHOE yCuine, He3aBUCUMMO OT Cneunanunctsl komnaHun PFISTERER no SICON oxoTHO
MaTepuana npoBoAHUKA. B To e BpeMa NpUXKUMHON ANCK 0bbACHAT BaM BCe feTanu.
npefoTBpallaeT BO3AENCTBYE BPaLLaTeNbHbIX CUA
HenocpenCTBEHHO Ha MPOBOAHVK, 3aLLMLLAsA ero oT

NOBPEXAEHNN.

B Kpbiwka

YMHOe KOHTaKTH poBaHue

I'IpenBapvn'eano CMOHTMPOBarrbIﬁ

[Mpu 3aBuHYMBaHMKM bontos SICON npoBOAHUK NprXKMUMaeTCs cpesHoii 6onT SICON

K nonepeyHbiM KaHaBKaM B KaHaJie NPpoBOAHUKA [4],

I'IpO6l/IBaﬂ BCe OKCMOHbIe CJION Ha NMOBEPXHOCTM NPOBOAHWMKA.

370 co3naeT IMHENHY0 POPMY TOUEK 3NIeKTPUHYECKOro

KOHTaKTa. ToyHo onpeneneHHble, OHW CO34atoT

Cpe3aHHbIi cpe3Hoit

onpeneneHHyto 3¢¢eKTl/IBHyPO KOHTaKTHY MOBEPXHOCTb 6onT SICON

CNOCTOAHHO HU3KUM conpoTUBJIeHUEM nepexoaa o

— OCHOBHOe ycnoBMe 419 NMOCTOAHHOIO HaLe>XHoro

MPOXOXAEHUA TOKa MeXy coeanHnTenem n

\

MPOBOAHNKOM.

MocTosiHHaA onTuMu3saumns KoHcTpykumuun SICON
ycunnBaeT NONOXUTENbHbIN 3QPEeKT 0T nonepeyHbIx
kaHaBok. [lBa npumMepa: [ocne ycTaHOBKM Ha NPOBOLHMK
MOoryT ,EI,eI;ICTBOBaTb pacTdarnBatwlLmne ycunna.
SICON Hape)XHOo yaep>XuBaeT NPOBOJHUK HA MecTe

- npu paxke 6onblIEeM YCUNUM BbIABUKEHUA
ﬂ MpuXXMUMHOI AUCK

npoBoAHuMKa yeM TpebyeTca no cTaHgapTam. [pu
COeANHEHUN MHOTONPOBOJIOYHbIX MPOBOAHUKOB WX

OTAeIbHble MPOBOJIOKW 3aXBaTblBAOTCA U MonepeuHble KaHaBKM B

conpukacarTca ellle naoTHee, 4To elle bonblue (] KaHane NpoBoOgHUKA

noBbllIaeT MXx 06bEeMHY NPOBOAUMOCTb.

Fnapko 3aKpbITo

Kpbiwku [5] nocne koHTakTMpoBaHua ycTaHaBAMBalOTCA Ha

~ e —
MecTa cpe3aHusa bontoB. OHM NONHOCTbLIO 3aKpbiBatOT dacku B Ewe 6onblie UHTepecHbIX $aKTOB 0 B3aMMOAENCTBUM CUJI B 60NTOBbIX COEAUHEHUAX mn SICC

Kopryce COeAMHUTENS 1 BOCCTaHaBNMBAIOT €ro HaipeTe B TexHU4eckou nybnukaumu PFISTERER "B ¢poKkyce KOHTaKT — 0CHOBbl KOHTaKTHOM TEXHUKM".
unnuHapuyeckyto ¢opmy 6e3s rpaHeit u 6es WwBos.

TepMoycaxknaeMas Tpy6ka u Tenio MypTbl HapBUrawTcs

MpocTo oTckaHupy#te QR-Kop n 3arpy3nTte ROKYMEHT.

Be3 pucka nonyveHus NoOBPeXAEHNN.
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KpaTKoe 3HAKOMCTBO C TEXHOJIOTUAMMU

I/A¥4 YHukanbHas 3¢ PpeKkTUBHOCTL ¢ FrontCon:

KoMnneKkcHbIU KOHTAKT ¢ Kabenem

C noMouwybto rapHutyp PFISTERER cneumnanucTtbl no MOHTa)XKy MoryT bbicTpee u 6e3onacHee
NPONOXKMUTDL NI060I NoNMMepHbIN Kabenb. [laxke Kabenu cNIOXKHOMW KOHCTPYKLMUU C

OAUHaAPHbIMU U30JINPpOBAHHBIMU MPOBOJIOKaMU - 6narop,apﬂ TexHonorum FrontCon.

FrontCon - 370 HOBbIW TUM KOHTAKTHON TEXHUKN OT
PFISTERER, npeaHa3HayeHHbIN cneunanbHo ans kabenbHbix
NPOBOAHMKOB C OANHAPHBIMU M30MPOBAHHbLIMW MPOBOOKAMMU.
OHa MOXeT BbITb BCTPOEHA B COeMHUTENbHbIE MydThI,
WTeKepHble KabenbHble YacTu 1 KOHLEeBble MydThl BMECTO
3/1eMeHToB KOHTakTHOM cncteMbl SICON, onncaHHbIX B

pasgene 4.1.

FrontCon 3HauuTenbHO ynpowaeT MOHTaX KabenbHbIX
coeamHeHnn. OueHb CNOXHbIe 3Tanbl paboTbl NOJHOCTbIO
MCKIIOYEHbI, Kak 1 CBA3aHHbIe C HUMW PUCKK OLIMBOK Npw
cbopke. BMecTO Lenoro AHA MOHTa) 3aHMMaeT BCEro ABa
4yaca Ha ofHo KabenbHoe coeiMHEHME - KaK B C/yyae C

00bIYHbIMM Kabenamn co CTaHO4apTHbIMW COEOUHUTENAMMN.
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KoHTakTHaa TexHonorus

4.2

MoHTax 6bicTpee Ha 80 % ¢ MUHMManNbHbLIM PUCKOM oLWINBOK

ObblyHOe coefiMHeHVe NPOBOAHVIKA C OAUHAPHbBIMU
M30MpPOBaHHbLIMK NPOBONOKaMU TpebyeT HonbLIOro TepnerHns u
oYeHb TUlaTesbHOM paboTel: Mocne yaaneHusa nsonaunu c kabens
NpOBOLHUK HEODXOAVMO Pa3ABYHYTb, @ €ro MPOBOJIOKM MO
OTeNIbHOCTU 3a4NCTUTL U OTWAKNGOBaTh, @ 3aTeM BOCCTaHOBUTL

NMPUMEPHO NX NepBoOHa4YaabHYO d)OpMy M nosoxXeHne.

Jlyywe c FrontCon. KoHTakTHas cucteMa peanusyert
CpPaBHUTENbHO NPOCTbie 3Tanbl c6opku:

= Kabenb oTpesaeTcsa Noa NPAMbIM YrIOM 1 POBHO

®  CHATMe HapyXHOM nsonaunn kabens (ynaneHve obonoykn)

= 3akpenneHue KOHTakTHo cucTemsl FrontCon no ueHTpy u
YCTONYMBLIM K 1aBJI€HMIO CNOCOBOM Ha OTKPLITOM
oTaenbHOM bioke NPoBOIOK

= 3anpaBka KOHTakTHbIX Wapwukos FrontCon B coegnHuTens

= 3aTarvBaHue NpuxmMMHoro bonta

YMHbBIW KOHTAKT = C wapuKkaMu 1 Nnpy>xnHaMmu

[Mpv>XUMHOM 6OAT NpUXMMaeT KOHTakTHble Wapwmku FrontCon k
NPOBOAHMKAM C OAMHAPHBIMU N30IMPOBAHHBIMU MPOBOIOKaMM,
TeM caMblM yCTaHaBAMBAsA 31EKTPUYECKIIA KOHTAKT: Tok

npoxoauT no TopuaM NpoBOJIOK M KOHTAKTHbLIM LApMKaM.

BuiBoa: C FrontCon Bbl cokpawiaeTe BpeMs,

I'IoseﬂeHme LLIapnKoB B Macce NnoxoxXe Ha nosefeHune yCMJWIﬂ, pMCKM " BanaTbl Ha YCTaHOBKy

KNOKOCTU: OHK KOMMEHCNPYOT HEe3Ha4YnTeibHble HEPOBHOCTH o o
Ha KOHLax NpoBOAHWKOB U TEM CaMbliM obecnednBatT B nonb3y Gonbme“ 3KcnnyaTau“0HH0"
PaBHOMEPHO CUJIbHbIE KOHTAKTHbIE yCUTNA N0 BCEMY Ce4YeHWIo Hane)KHOCT“ 7] Hane)KHoﬁ nonroBequcTM_

Kabengq.

BcTpoeHHble NpyxuHHbIe akkyMynaTopsl obecneynBatoT
noaLepxKY.

OHW HMBENUPYIOT NOTEpU NpU ycagke 13-3a paclUMpeHuns v
yKopauvBaHus kabens B pesynbrate konebaHuii TemnepaTypebl
OKpy>atoLwen cpeabl U 9KCMIyaTaLum, 4To UMeeT BaXHble

LONTOCPOYHbIEe NOCNeACTBUA ONA HaeXHON pa6OTbI: HU3Koe AOMONHUTENbHO MHDOPMaLUK Ha Beb-

conpoTtuBieHne nepexoda n cTabunbHble KOHTAKTHbIE ycnnna B caiite FrontCon.

TeyeHue BCero cpoka cnyxobel.
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MopxoauUT ANA pa3HbIX CUTYALUU U MeCT.
KayecTBO U pazHoobpa3sune U3 ogHUX pyk.

BbicokonpousBoaUTeNbHbIE U HAfEXXHbIE Ha
NPOTS>KEHUMU BCEro CPoKa CNyXK6bl aneKTpuyeckue ceTu,
obecneynBatwme 6e3onacHocTb cHabXxeHUs, ABNaOTCA
obLei Lenblo NpoekTMPOBLLMKOB, pa3paboTynKoB U

aKCnayaTaunoHHNKOB BO BCEM MUpe.

To, yero pocturnu peweHus PFISTERER B 3ToM oTHOWweHuUHU,
BneyaTnseT: B MunnnoHax conpsXkeHNMn noammMepHbix
kabenen ANs BbICOKOTO 1 CBEPXBLICOKOrO HAMpPsXXeHWs B

ceTax Mo scemy Mupy. U TYT Ha cneayloWmUX NATH CTPaHULAX.

Ha Hux npepctaBnenbl nusgenua PFISTERER 13 Bcex
Tpex noakKaTasoros, NCMoJib3yeMble Mo OTAeJIbHOCTUN NN
B KOMBMHAL MM B TPEX PAaCNpoCTPaHEHHbIX MPaKTUYECKUX
cLeHapusX.
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e

C npoBepPEHHbIMM M UHHOBALLMOHHBIMM TEXHOJIOTUSAIMYU ANA
KOHTaKTUPOBaHUS, N3015UUN 1 MOHTaxa. C BO3MOXHOCTbIO
NoAKMNoYeHNs K TPAAULMOHHBIM N COBPEMEHHBIM CMCTEMaM
aneKkTpocHabxeHus.

OpvieHTMpoBaHbI Ha X NePCNeKTUBHOE pasBuTue. Bo
MHOIMX MepeMeHHbIX KOHCTPYKLMUAX 415 TBOPYECKON
CBO60,EI,bI B YyC/10BUAX N3MEHEeHUNA CHabxeHus u

3KoNornyeckomn O0CBeLOMJIEHHOCTN.

OHu cumBOAM3MpPYIOT MMUAX komnaHun PFISTERER kak
BbICOKO3¢pPeKTUBHOro napTHepa c rybokuM onbIToM

M obwnpHbiM NopTdenem Ansa noboi punocodpuu n
ycToinumBoro nporpecca. B oM uucne un gns Bac! Hanpuwmep,
cnepywownm obpa3oM 1 Bcerpa Tak, Kak iyylie Ans Bawero

npoekTa.

HepCHeKTMBbI npnMeHeHnd

YcTtonumsoe passutue ans byayuwero. 3pPpeKTUBHOCTL
B ntoboe Bpemsa bnarogapa MmoaepHusauum PFISTERER.

Mcnonb3yiTe cywecTByouee obopyaoBaHue ansi CBoOeBpeMEHHON Mo epHU3aLUU 1

AanbHOBUAHOrO nepepacnpeneneHus - ¢ KOHUEBbIMU MydTaMu € CyXou Usonsaumen
PFISTERER Mo)xHO caenaTtb 1 T0, U apyroe. lpocTtoTta, 3¢ PeKTUBHOCTb, IKOJIOFMYHOCTD.
LN U3MeHeHUs TeXHOJIOMUKU, KOTOPOE BaXKHO B TEYEHME BCEro CpoKa cNyXXbbl.

Cpok cny>bbl KOHLEBbIX MypT 3a4acTyio KOpoye, YeM Yy CUCTEM,
CTOAWMX Ha Bonee BLICOKOM ypOBHe.

[MTpoBepeHHble BpeMeHeM koHueBble MydTol EST 1 ESF Ha
Hanpsxenue no 170 kB (cnesa u B ueHTpe Ha n306paxeHnn
HUXe) npeonpeneneHbl ANg NparMaTuYHoN MOAEPHMU3aLUN.
[TporpeccuBHas kabenbHas koHuesaa mydta CONNEX
Hapy>XHOWM yCTaHOBKM Ha HanpsxeHue fo 145 kB ¢
TeXHONOornemn WTeKepHOro COeAUHEHUS 1aeanbHo MOAXOAUT
409 6bICTPOro pa3BepTbiBaHNS U LONTOCPOYHON rMbKoi

3aMeHbl.

Bce atn KoHUeBble MydThl MOTYT OBbITb yCTaHOBNEHbI He3
3aMeHbl cyllecTByloWwmnx kabene. Jlerko yctaHaBanBaTCs
v obnagaT MHOXeCTBOM MpenMyLecTs, obecneynBsatoLLmx
LONroBeYHYto akcnyaTaumio bes yuepba ons
oKpy>katolen cpefbl v 3aTpar.

CylwiecTBeHHble NpenMyLLecTBa 0bycnosneHsl
MX CANOLWHOW CyXoW n3onaument CUIMKOHOM —

MaTepuanoM, KoTopblid cTaHoBKUTCH BCe bonee

nonynspHbIM BO BCeM Mupe. 370
CBSI3aHO C TeM, 4TO OH cnocobcTByeT
3O PEKTUBHOCTU U YCTOMYNBOCTH
Ha BCex 3Tanax UCMonb30BaHma
l KoMnoHeHTOoB: KoHLeBble MydThbl
— - PFISTERER ycTanaBnuBatoTca
npouye 1 bbicTpee - be3

HeobxoAnMOCTH Tpyf0eMKON
paboTbl Cc ra3006pa3HbIMU MK
KUAKUMY U30AALMOHHBIMU
maTepuanamu. EST n ESF
Takxe ferye, 4eM aHanOrnUYHble

TpagnuUnOHHbIE KOHLEeBbIe Myq)TbI.

He conep>xalyme Macna 1 rasa, oHu B3pbiBobe3onacHbl B Cy-
Yae BbIXOAA W3 CTPOS W BCErAa 3alluLLeHbl OT yTevekK, N03ToMy
He NPefCTaBAAT NOTEHLMANBHON 0NACHOCTU A8 OKpYy>Kato-

wei cpepbl. Kpome Toro, oHW He TpebytoT 0bcnyKnBaHus B Te-
YeHue BCero cpoka cyxbbl - B Tom yncne bnarogaps Bogo- v

I'pFI3EOTTaJ'IKI/IBEHOLLLeIZ CUTMKOHOBOM MOBEPXHOCTU 3KpaHa.

B kauvecTBe KoHLeBbIX MyGT Ans MogepHusaumm EST n ESF
00bIYHO MoaxoaaT Ana Bcex kabenen XLPE ¢ ceyennem xun
00 2500 MM2 1 MOryT BbITb MHAMBKAYANBHO aanTUPOBaHbI
0N Apyrux Tunos kabenen. JocTynHble B caMoHecylem
MCMONHEHWUW TN MHTErpUpYeMble B CYLLEeCTBYOWME HecyLme
KOHCTPYKLMW, OHM OXBaTbIBalOT BCe pacnpocTpaHeHHble 06-
NacTW NPpUMEHEeHUs C YeTbipbM#A OCHOBHbIMW BapuaHTamu: Ha
NOACTaHUMAX, CO BCTPOEHHLIMW pa3paaHvKamMu Ans 3aWmnTsl
OT nepeHanpsxXeHWn nnu be3 HKUX, B KayecTBe rMbKoro pele-

HWA N Ha onope.

CaMoHecyuas kabenbHaa koHueBas MydTa 419 Hapy>KHON
yctaHoBky CONNEX ¢ TexHonorven wrekepHoro coegnHeHns
obecneyvBaeT BanbHOBUAHYIO U 3KOHOMUYHYIO MOLEPHM3a-
unio: beicTpas 3aMeHa v yHMBepCcanbHOe pelleHre ANd Noa-
KnoyeHns Bcex kabenen ¢ noaxoaanMmn kabenbHbIMKN coe-
nunrernammn CONNEX. KabenbHoe coefnHeHne Ha kabenbHOM
KOHLeBON MypThl ANa HapyxHo ycTaHoBk CONNEX mMoxeT
ObITb 0TCOEANHEHO ¥ MepeHa3HayveHo B Ntoboe BpeMs.
CONNEX Takxxe nmeeT npenmMyLLecTBa Npu NCNonb-
30BaHun ana KPY3 n TpaHcdopmaTopos:
HoBble ycTaHOBKM, OCHalLeHHble MHTepdencamm
CONNEX, MoryT bbITb nofKkA04eHbl K kKabenam nm
Hen30nMpoBaHHbIM NpoBoAamM be3 BMelaTeNbCTBa,
4TO N03BOAAET TMOKO MCMONb30BaTbL UX Kak B Nome-
WEeHWM, Tak 1 Ha OTKPbITOM BO3AYXeE.

Bonbwe B nogkatanore 1.
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HepCﬂeKTI/IBbI NMpPUMEHEHNA HepCHeKTl/IBbI nMpUMeEHeHnd

m Cuna Ha NPOoTA>XEeHWUU BCero nyTu. be3onacHocTb B ,Cl,OﬂFOCpO‘-IHOﬁ

nepcnektTuse. KabenbHblie cucteMbl ¢ KomnoHeHTaMu PFISTERER.

MocTosiHHbIE Noa3eMHble KabenbHble Tpacchbl nnbo He umeloT dJibTEPHATUBDI, nubo

OTKpPbIBAlOT HOBblI€ BO3MOXXHOCTU AJQid COBPEMEHHOro 3119KTPOCH&6)KEHVIS| B 3M0Xy nepeMeH.

CoepuHuUTEeNnbHble MyPTbl U coeauHUTenbHble Kopobku PFISTERER pnsa BH u CBH MoryT 6bITb

ONTUMU3UPOBaHbI AN noboro cueHapus n nwbbIX TpeboBaHUN.

MHAMBMAyaﬂbeIe TPEGOBaHMﬂ 3aKa34yMKa U TOYHbIN nop,ﬁop Ha OCHOBe HageXXHbIX,

npoBepeHHbIX BO BCeéM MUpe TEXHOJNIOTMA U BAPUAHTOB KOHCTPYKLUWN.

KabenbHble cuctemsl BCcerga npokaafgbiBaancs Tam, rae
LenecoobpasHoCTb UCMONb30BaHUA BO3AYLWHbLIX TUHUIA
N0CTUTraeT CBOUX €CTECTBEHHbIX, SKOHOMUYECKMX 1
TexHu4eckunx npenenos. Tak yacTo beiBaeT, Koraa
aKCTpeMalbHble yCNoBuaA ropHoro penseda, bypHole BoAbl U
KpyTble YK/IOHbl 3aCTaBASIOT CBEPHYThb MOA 3EMIII0.

B nocnepnHue rogbl 06WecTBEHHOCTb M OpraHM3aunm Bce
Yalle BbICTYNaT NPOTUB AOMOJHUTEbHBIX UK HOBbIX
BO3/YLIHbIX TUHWIA MO PA3/INYHBIM MPUYNHAM, CBA3AHHbIM C
OXpaHol oKpy>atoleit cpebl, NPUPOLbI 1 KUBOTHBbIX.
JcTeTnyeckure acnekTsl Takxke npuobpeTatoT Bce bonbliee
3HayeHue, 0ocobeHHo ecnn becnpenaTCTBEHHbIV BUL,
NPUPOAHBLIX U KYNbTYPHbLIX NaHALadToB paccMaTpuBaeTcs Kak

AonoNHnTebHaa LEHHOCTh.

Knaccuyeckas obnactb nprMeHeruns kabene ctpemMuTenbHo
pacliMpseTcs TaMm, rae U3-3a HexBaTKu MecTa 1 Mo
coobpaxeHunsm be3onacHoCTV BO3AYLWHBIM TVHUAM MPUXOLUTCS
ycTynaTtb MecTo: B ropoackux paitoHax. Bnepsbie 8 2008 rogy B
HUX NPOXKBano bonblie NI0AEN, HEM B CENNbCKON MECTHOCTY.

N ypbaHn3saumsa npogonxkaeTcs ObiCTpbIMK TEMNAMU.

HT06bl 06ecneunTs Nofavy 3N1eKTPOIHEPrK B roposckue
CTPYKTYpbl C ManbiMu noTepsimu, B byayLiem npugeTtca nofasathb
Dosblle BLICOKOrO Hanps>keHWUs B 4yBCTBUTESIbHbIE 30HbI U Yepe3
HUX — C MoMoLLblo kabeselt, KoTopble 0 CUX NOP MCMOAL30BaNNUCH
B OCHOBHOM B NPOMbILWAEHHOCTKU. 3Ta LONTOCPOYHAR TeHAeHL S
ByneT ycunmsaTbCa Mo Mepe pocTa Harpysku Ha
pacnpefenunTesbHble CeTV B pe3ybTaTte yBeanyeHuns
MCMoNb30BaHNA HeCTabuNbHON 3NEeKTPO3HEPr UM U3
BO300HOBISAEMbIX NCTOYHVKOB 3HEPIUM U PACAPOCTPaHEHUA

3N1eKTPOHHOM MOBUNBHOCTHU.

Bbicokas Npou3BOAUTENIbHOCTb Ha NPOTAXKEHUMN BCETO Cpoka
cny>x6bl B n06bIX ycnoBusx

YeM gnvHHee kabenbHas Tpacca, TeM 6ofiblle BEPOATHOCTb
TOro, 4TO OHa NPONAET Yepe3 HeOLHOPOAHYIO Cpedy C
pa3NYHbIMK XapakTepUCTUKaMK, TaKUMK Kak nepenagbl BbICOT
M pasfinuHble TUMbI FPYHTa — 0T CYXOro A0 BN@aXHOro, oT
necyaHoro 1 peIxXoro Ao ckaauctoro. Ho ycnoBms MoryT CUbHO
pa3nnyaTbCs U Ha KOPOTKUX pacCTORAHMAX, HanpuMep, Koraa
KabenbHble TpacChl COEAMHSIOT CeNbCKYI0 MECTHOCTb U FOPOJ,

VAW KOTAa OHW NPOXOASAT C MOPS Ha Cyly v HaobopoT.

C Apyroi CTOPOHbI, CyLLLeCTBYeT NOCTOSHHO BbICOKOE
TpeboBaHue:

Moa3eMHble kKabenbHble Tpacchl AOMXKHbI CTabWUAbHO U HAJEeXHO
nepefaBaTb BbICOKYIO MOLLHOCTb B TeYeHWe AecaTuneTni.

[ns Toro 4yTobbl 370 yAanock Npu NtobLIX yCNOBUAX, MOXET
notpeboBaTbCsA NpoekTMpoBaHue KabenbHON Tpacchl ¢
BapMauMaMmn B BULE HECKONTbKUX MOACEKLUWIA, KaxXaas 13
KOTOPbIX MMEeT pa3finyHoe ceyeHne NPOBOAHMKOB U pa3nyHble
TUMbI 3a3eMNeHns U Kpocc boHAMHTa.

PFISTERER npepnaraet unansuayanbHble peweHus gns noboi
KabenbHOM Tpacchl C NOMOLLbI0 Pa3/IMYHbIX COeAUHUTENbHbIX
MY®dT U COeAMHUTENbHbLIX KOPOOOK, MAeaNbHO NOA0OPAHHbIX U

ONTUMallbHO COMNacoBaHHbIX C KOHKPETHbIM MPUMEHEHNEM.

C onTMManbHO KOHPUrypupyeMmbiMm MypTamu u
coeiMHUTEeNbHbIMM KOpo6KaMu

MydTel PFISTERER Tvina MSA, npoBepeHHble 1 UCMbITaHHble BO
BCEM MVpe, rapaHTUPYIOT NPOYHOE COeANHEHVE PA3HbIX UK
ofanHakoBbix kabeneit BH n CBH Ha Becb cpok cnyxbbl npn
npoBepeHHOM KayecTBe. bnarofaps wrpokomy Bbibopy
BapWaHTOB MCMONIHEHUSA OHU MOTYT ObITb CKOHGUIYPUPOBaH®bI
onsa noboro npumMmeHeHns u TpeboBaHms, HanpuMep, ¢
Pa3NMYHbIMU 3aLLUTHBIMU KOXKYXaMU B 3aBUCUMOCTY OT
NOBEPXHOCTW U MHOTVMU APYrUMY BbibUpaeMbIMu

xapakTepucTukamn [paspen 2).

CoeanHuTenbHble KOPOOKN BHOCAT BaXKHbI BKNA[ B
addekTMBHYI0 1 bezonacHyto paboTy kabenbHOM cucTeMbl:

B kavecTBe onTUManbHbIX TOYeK COeANHEHUS A5 BCEX
pPacnpocTpaHeHHbIX TUMOB 3a3eMJeHNs, BKOYas 3aluTy oT
paspyLwunTebHbIX TOKOB 1 MepeHanpsxkeHunit. Takxe gns
Pa3NYHbIX TUMOB KpocC BOHAMHIA COe AMHUTENbHBIX MYybT 419
CHMXXeHWs NoTepb Npu nepejaye U3-3a HaBeLEHHbIX TOKOB B
LJIMHHBIX KabenbHbIX Tpaccax. Tak>ke cy>aT NpocTbiMu
TOYKaMun J,oCTyna K akpaHam kabenei s NpoBeleHNs TeCTOB,
novcka NoBPexXAeHN N N3MePEHUS YaCTUYHbIX pa3psagos. [ng
BbIFOLHOI0 pa3MelleHns pa3pagHMKOB A5 3aWUThl OT
nepeHanpsxeHunit. IHANBUAYanbHbIA NOAX0L K KaX 4OMY
cayyato — Tak>Xe LOCTYMHbI MPUHALIEXHOCTU L9 KOHLEBbIX

MydT, nogpobHee 06 3Tom B pasgene 3.




HepCﬂeKTI/IBbI NMpPUMEHEHNA |_|epCI'IeKTl/IBbI npnMeHeHrd

MocTossHHOE NpoTeKaHue ToKa BO BCeX CLeHapusX.
CucteMHble peweHusa PFISTERER ansa nwobon cutyauum.

PFISTERER npepoctaBnsieT MOLWHbIe MHCTPYMEHTbI A1 YCTPAHEHUS BCEX BO3MOXKHbIX BblcTpoTa, rubKoCTb M 6e30MacHOCTb B UCMOMb30BaHUM FOTOBHOCTb K NPOCTLIM TPAHCMOPTUPOBKE U c6opke
HeVICI'IpaBHOCTeFI CUCTEMBI C MOMOLLBIO UHANBUAYANIbHBIX KabenbHbIX CUCTEM ans BH u CBH. LleHTpanbHbIMK 31eMEHTaMWN CUCTEMbI ABNAIOTCA Pa3nyHble KoHuesble MydpThl 1 kabenbHble coeguHennsa PFISTERER
= koMmnoHeHTbl PFISTERER pns nogkniodeHuns kabenei K MOXHO KOMOUHMPOBATL M NpeBapUTeIbHO MOHTUPOBaTbL Ha
HPOHYMaHHbIe BapuaHTbl ANf pelleHns Bcex 3afavy B KOHKpeTHoun obnacru. HEeNU30MPOBAHHBIM NPOBOAHNKAM NN FepMEeTUYHbIM kabensx BH v CBH pasnuuHoi gnunHel, B 3aBMCUMOCTH OT TUNa
Ka)xpas otaenbHas cucteMa MoXkeT 6bITb 6b|c1'po n 6e3onacHo Ucnosib3oBaHa B KauecTBe cuctemMaM. Mx obwnit 3HameHaTenb 1 kiioyeBoe YCTaHOBKMW 1 ee COeJMHEHWI, a Tak>Xe pacCTORHUSA MeX Ay
. npevmyecTBo: OHM MMEIOT CYyXYI0 M30MALMIO 1 MPOCThI B yCTaHOBKaMy B 30He NpuMeHeHUs. MoToprn3oBaHHble
Hape)XHoro 6ainaca. . y .
ycTaHoBKke - be3 TpyloeMKOl 1 0nacHoi A5 oKpy>KatoLei kabenbHble 6apabaHbl [Ha doTo Huxe] obneryaioT nx
Ans HeMeaneHHoro pearmposaHus Ha BHe3aMnHy HEUCNPABHOCTb. Ons 5eCﬂeP950ﬁHOVI cpenbl paboTbl C XKUAKWMU NN ra3006pa3HbIMu TPaHCMOPTMPOBKY U MCMOb30BaHMe. 3TO NO3BOISAET NErko
3KCnAyaTaLuuu Bo BpeMs NAaHOBbIX pa60T. Beab Ka)kgoe BpPeMs C 31eKTPUYECTBOM UK 6e3 M30MALNOHHBEIMK MaTepuanamu. bnarogaps wmupokoMmy Beibopy pa3MaTbiBaTb Kabenun Ha MecTe 1 HaMaTbliBaTb UX 0OpaTHO Ha
cepwii u3genwuit, onn obecneymBatoT rMbKOCTb B MCMONb30BaHUN BapabaH no okoHYaHWUM paboThbl, 4TOObI OHW BbIAN FOTOBLI K
HEro UMeeT 3Ha4eHune. npu HeobxofMMoCTY 1 Be30MacHOCTb BO BCeX CAyYanX: cnefylollemMy NCnonb30BaHUIo.
ObecneyeHne HafleXXHOCTM NOCTABOK Tak>ke 03HavaeT KoHuesble MydThl ESF, EST-SUB 1 EST-SUB SA moryT Komnanus PFISTERER npoBoaunT 0byyeHne npasunbHoMy
L‘J\r-' npensugeHve cboes B paboTe obopynoBaHus. MCMNOMb30BaATLCSA MO Mepe HeobXOAMMOCTM Ha NOACTaHLUMAX: obpalyeHuio ¢ kabenbHbIMU CCTEMaMK BO BpeMs KypCOB Mo
HJ KonnyecTso v pasHoobpasne pecypcos, HE0bX0aUMbIX AN4 Mbkan ESF (BHM3y B LeHTpe) MoXeT ycTaHaBNMBATLCA Ha MOHTaXxHbIM paboTam.
NPUHATMS COOTBETCTBYIOLLMX KOHTPMEP MM Mep KacaTelbHO cyulecTBylolMe onopHble KoHcTpyKumn. EST-SUB (cnesa) nmeer Kax bl war ycTaHoBKW 1 NMofle3Hble COBeThI
3aMeHbl, 4acTo LOCTMUraeT KonoccanbHbix MacwTabos. Hem CBOW CODCTBEHHbIN OMOPHbLINA 3N1eMeHT. BCTpOEHHbIN pa3psagHuK NpouNNCTPUPOBaHbl B pykoBoacTBe, koTopoe PFISTERER
Bonblue v ANVHHee ceTb, TeM DoMblUe B HEW YCTaHOBOK, LNs 3aWnTel oT nepeHanpsaxernnin EST-SUB SA obecneunBaet nocTaBfgeT C KaXJoh kabenbHOM CUCTEMON.

I'IO,EI,KJ'HO‘-IEHI/IDI n ceasen pa3HbIX TUMNOB ” I'IpOl/I3BOLI,I/ITeJ'IeIZ. CTabunbHOCTb U HenpepbiBHYIO 3alLNTY CUCTEMbl TakK>Xe BO BpeM4d
CTPOUTENIbHBIX TN PEMOHTHbIX pa60T.

Kaxpasa 3akynka TpebyeT fparol,eHHOro BpeMeHu. Ewe 60onblue BO3MOXXHOCTEN A/l BalUMX NPOEKTOB
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Hanuyne bonblumx 3anacoB Ha cknaje CBA3bIBAaeT pecypchl, texkepHbie kabenbHbie yacTn CONNEX (pagom ¢ kabenbHbiM Eule bonblle BapuMaHTOB NPYMEHEHUS OTKPbLIBAKOT MONHOCTbLIO
HO He BCeraa 03HayaeT, YTo B HY>XHbIi MOMEHT Y Bac Noj bapabaHoM Ha GoTo HMXKe) obecneynsaloT ewe 6onbLyio lWTeKepHble KOMMIeKCcHble pellerns Ha ocHoBe CONNEX,
pyKol ByfeT MMEHHO TO, UTO BaM HY>HO. rnbkocTb. [pefBapuUTeNbHO CMOHTMPOBAHHbIE Ha KabesbHON nepBOWi B MUpe CUCTEMbI CO BHYTPEHHWM KOHYCOM B
PFISTERER 3HaeT, kak pelwnTb 3Ty AnneMMy. CTOPOHE, OHM MOTYT BbITb NOAKIIOYEHbI K TpaHCchopMaTopam nnu LWITEKEPHOW TEXHONOMMM C CaMbiM BONbLIMM Ha CerofHaLWHNN
KPY3 c nogxopswmnmm annapatHeiMu yacTsmu CONNEX, [leHb BbIOOPOM KOMMOHEHTOB.
| NOCTOSHHO YCTaHOBIEHHbIMU B HUX, Be3 kakoro-n1bo OHu co3patoT npaeanbHble kabenbHble coegUHEHNA ANA
= BMelaTenbcTBa. KabenbHble coefuHEHUS MOXHO MCNONb30BaTL NpUMeHeHNs B OTKPLITOM Mope: cepTuduLMpoBaHbl 4NA paboTsl
WHTennekTyanbHoe npeofoneHue ysKux Mect < 007 OTKIOYEHUS 1 NoAKNloYeHUs B Nioboe BpeMs Ha Bcex B Npubpe>xHol 30He, He NpeACTaBAfIOT ONacHOCTY ANd
i, KabenbHble cuctembl BH 1 CBH "nog kntoy” ons \ / yCTaHoBKax OCHalLEHHbIx annapaTHeiMu yacTamu CONNEX, a OKpy>KatoLlel cpefibl U ObICTPO yCcTaHaBAMBAlOTCA C
1 m ObicTporo v besonacHoro Npou3BoACTBa \ 1 Takxe AN MOHTaXa W JeMOHTaXxa BPEMEHHbIX ; ) MasblM pafnycom nsrmba.
KPaTKOCPOYHbIX MM LONTOCPOYHbIX balinacos i \ KabenbHbiX CeKymi B HoBbIX KabesbHbIX = e Kak nmeHHo, BUAHO B nofkaTanore 3.
T Pa3NVMYHON ANUHBI MeX Y Pa3fMYHbIMU yCTaHOBKAMU C - % KOHLeBbIX MydTax ANA Hapy>XHON P,‘"
: Pa3ANYHbIMU COELVHEHUAMMN U HANPAKEHUAMN. \ '& : ycTtaHoBkr CONNEX [pa3,u,enb17w""ﬁ [ns npyrux TpeboBaTenbHbIX
lﬂ e ~y KabenbHble cnctembl PFISTERER, aganTtrpoBaHHbie K 3TUM '& 1.1 151 n mydrax 5 npvMeHeHuin Ha cywe PFISTERER
2 i napameTpaM v NocTaBasieMble U3 OAHVX pyK, 0bpa3yioT — 3 peanuayeT HOBAaTOpPCKUE KOHLENUum

MOLLI.HbIIZ O6LIJ,I/IIZ MaKkeT AJid BCeX COOTBETCTBYHOLWLNX NOAKJTIOYEeHNA OTAEJIbHBIX YCTAaHOBOK

cueHapuneB NnpUMeHeHUd, onpefeleHHbIX AN14 KOHerTHOI;I nnun uenblx TpaHCd}OpMaTOprIX

obnacTu ucnonb3oBaHug, byab To ABe UK TpW B Npefenax noacTtaHunint. bnarogaps CONNEX

NoACTaHLUWUM UM OeCATb, ABaALaTb UK bonblie B LebiX \ OHV MOTYT MNOAKAOYATHCSA K PAa3HbIM

ceTax. cucTeMaMm, oTnnMyaloTcs rnbkocTbio 1
MobunbHocTbio. [NogpobHee 06 3TOM
Komnauns PFISTERER pa3pabaTeiBaeT nbuansuayansHbie n B nogkaTanore 1 ¢ cUCTEMHbBIMM

9KOHOMWYHbIE pelleHnq KabenbHbIX CUCTEM LNnd onepaTopoB coegnHeHnAMKM, BKJIOYad

ceTeit no Bcemy mMupy. bnarogaps rnybokuM 3HaHNIM B npoxogHoi nsonatop CONNEX.
obnacTu MHTepnpeTaunn xapakTepuUCcTHUK U 0cobeHHoCTEN
HaUWOHaNbHbIX, PErMOHANbHbBIX U MECTHBIX CTPYKTYP

cHabxeHusa. C WPOKMM aCCOPTUMEHTOM NMPOBEPEHHbBIX U

CTaHAapTU3NPOBaHHBIX KOMMOHEHTOB, MOAYbHO
KOMOWHUPYEMBbIX M TOYHO KOHGUTYpUpPYyeMbiX A5 1100biX

3amau.
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CepBuCHbIE YyCNYyrK

Hoy-xay B o6nactu MoHTa)ka gnsa 6esonacHoro BBoaa

B SKCnayaTauuio

Bbicokoe Hanps>keHue npeabndBndeT caMblie BbiICOKUe TPEGOBHHMH K 6e3onacHoCcTU K

HaAeXHOCTU YCTAaHOBOK, CoeaguHUTEeJIbHbIX KOMNOHEHTOB U ﬂpMHBHHEM(HOCTEﬁ. Ux kauecTBO

- He eAMHCTBEHHDIN pellatowmnii pakTop. He MeHee Ba)keH npodeccuoHanbHblii MOHTaX,

OCHOBAaHHbIN Ha npakTu4ecKoM onbiTe. |-|03TOMy MOHTaX>X BbICOKOBOJIbTHbIX KOMIMOHEHTOB

PFISTERER posn)keH BbINONHATLCSA TONBLKO CeLuaru3mpoBaHHbIM NepCOHAsIOM, NpoLleaLwnM

obyuyeHue u ceptudukaumio no cneunduke uspenus. B nonb3y skcnayaTauuoHHON HAREXKHOCTH

Ha NPOoTAXXeHUU BCero Cpoka CHY)KGbI. A Tak>Xe Ba>XHO 411 COOTBETCTBUSA rapaHTVIVIHbIM

obszaTenbcTBaM.

IAns atoro PFISTERER ob6ecneynBaeT KOMNAEKCHYIO Nepefavyy NpakTU4ecKoro u

TeopeTu4yeckKoro Hoy-xay:

Yenyrv no MOHTaXxy

PFISTERER noppepxuBaeT kKNnveHTOB No BCeEMY MUPY Ha
pervuoHanbHoOM ypoBHe, MpefocTaBass ycayru no MoHtaxy. OHu
NpefoCTaBAfeTCS HAWMMU COBCTBEHHBIMU MOHTaXHbIMM
Bpuragamu v NapTHEPCKUMU KOMMNaHUAMY,
CcepTUPULMPOBAHHBIMU B COOTBETCTBUM CO CTPOrUMU KPUTEPUAMMY
PFISTERER. C onbiToM paboTsl B pasnnyHbix ycnosuax. B
TpaHLwee Ans npoknagku kabenq. B cyxom goke. Ha nnatdopmax
B NpubpexHon 3oHe. 0bnagas onbITOM U yBEPEHHBIM YyTbeM B
WNPOKOM CrekTpe KabenbHbIX TEXHOMOM U U KOHLLeNLKA
3a3eMeHuns, BNAOTb A0 NOAKIOYEHNA TOHKNX BONIOKOHHO-
onTUYecKknx Kabenel K KOHTPOMbHbBIM KOpobKaM.

B nobom cnyyae, KOMNeTeHTHOCTb M 3GHEKTUBHOCTL B
MPOBEPEHHbIX U UCTIBITAHHbIX felicTBUAX ANa be3onacHoro

I'IpOd)ECCI/IOHaJ'IbHOI'O MOHTa>Xa.

TpeHWHr No MOHTaXy

[ns noBbileHns KBanuprKaLMmn Balx MOHTaXKHUKOB
komnanus PFISTERER opraHusyeT obs3aTtenbHble Kypchl
0by4eHNs MOHTa>y BbICOKOBOJILTHOIO 0b0pyA0BaHus B
cobCTBEHHbIX y4ebHbIX LLleHTpax no BCEMY MUpY W

VHOVBWAYaNbHO Ha Ballei TeppuTopum.

Bce yuebHble kypcbl BktovatoT B cebs nogpobHoe nayyeHue
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n3nenus, a Takxxe TpeboBaHus, NOATOTOBKY 1 BbIMOHEHWE
YCTaHOBKM C MPaKTUYECKUMU yrpaKHeHUaIMu 1 paboTamu.
CopepxxaHue obydeHns MoxeT bblTb afanTMpoBaHo K
KOHKpeTHbIM TpeboBaHuaM, HamprMep, K MpoLeccy yCTaHOBKM
npoxogHoro nsonatopa CONNEX, cTbikoBKYM KabenbHbix
pa3bemMoB B 0OrpaHUMYeHHOM NPOCTPaHCTBE C NMOMOLLbIO
MOHTaXHOW BTYJIKM UAN MOHTaXy MOBUIIbHBIX CTPOUTEbHBIX

peLleHui.

[Mocne ycnelHoro 3aBepweHns obyyYeHns KaxXabli y4acTHUK
noslyyaeT orpaHuUYyeHHbIll N0 BpeMeHu cepTudurkar.
9To pfaeT BaM NpaBo caMocToATeNlbHO paboTaTk ¢ CMCTEMOMN

M3n4enni, No KOTOPoN NporLeHo obyyeHue.

CtaHpapTHble y4ebHble Kypcbl C BO3MOXKHOCTbIO
paclwupeHuns BKAOYalOT:

= VIHCTpyKTax no TexHuke besonacHocTm

= 0bwMe 3HAHUS 0 NPOAYKLUMMN 1 ee NPUMEHEHUN

= 0630p npouecca MOHTaxa, MHCTPYKL A MO MOHTaXy

= CTpyKTypa 1 KOMNOHEHTbLI rapHUTYypa

= [logrotoBka kabenq

= MoHTax rapHuTypa Ha kabenb

= YcTaHoBKa rapHMTypa Ha 0bopynoBaHuM UK B KabenbHoW

Tpacce, npn HeO6XO,D,l/IMOCTI/I C cucTeMol 3a3eMieHnd

MHCTPYKUMM NO MOHTaXY

Be3onacHana n npaBunbHasa yctanoska rapHutyp PFISTERER
noapobHo onvcaHa B MHCTPYKLMAX MO MOHTa>Xy KOHKPETHOro
n3genns.

OHv npunaratTca K KaXx Aok nocTaBke kak 4acTb ToBapa. [lepep
Ha4anoM paboTbl HE0HXOAMMO MONHOCTBIO NPOYNTATH
COOTBETCTBYIOLLYI0 MHCTPYKLMIO, C/lefjoBaTh el War 3a LaroM 1
XPaHWTb ee B HeMoCpeACTBEHHOM BAM30CTH OT U3penus,
Hanpumep, B NyHKTe yNpaBAeHna Uau ArcneTyepckon, rae oHa
BCerpa AocTynHa.

U3paHue 1-2024

PepakuunoHHas komanpa PFISTERER

BykawwuH Bacapa, AHnpeac [Jobnep, AnexaHgpo SckobuH, Tapek @axmu, HaTtanm
®uwep, laHuans Verep, TopcTeH Jlioasur, BaneHTrHo MaHbsHo, Mapuuo MaiiHapau,
®patk Baiixept, Mozed Liemn, JNlena LiunsmaHH

KoHuenuus copepXxaHus U peaakTUpoBaHue TeKcTa
KaponuHa Koc, xyzeiler.de

Xyno>xecTBeHHoe opopMneHue n rpapmyeckuin gu3anH
[asunpg Kansep, DaKa.design

OTKa3 0T OTBETCTBEHHOCTU M aBTOpPCKOe NpaBo

Copep>kumoe katanora TLWaTelbHO COCTAB/IEHO U MPOBEPEHO.

Mbl He HeceM 0TBEeTCTBEHHOCTU 3a Nlo6ble HeCOOTBeTCTBUA/OLWNBKN.

Mbl ocTaBnseM 3a coboii NpaBo BHOCKTbL M3MEHEeHWs B CBA3M C 06HOBREHUAMY.

Bce copepxumoe kaTanora 3awuiieHo aBTopckuM npasom. [ns nonHoro nnm

Y4aCTMYHOro KONMpoBaHus TpebyeTcs NMcbMeHHoe paspelleHne komnanum PFISTERER.

© PFISTERER Holding SE
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TDSCOM PFISTERER

SUPPLY & SERVICES

TASCOM SUPPLY & SERVICES LLP
DKCKITI03MBHBIN obUIManbHbIN AucTprbbioTop o Kasaxcrany

u llenTpanpbHon Asun

Anpec : Pecniyonuka Kasaxcran, 050057, r. Anmarsl, yn. Tumupszesa 42 x15/108,
BI] «Asia-Most» oduc 206

Tenedon : +7 777 783 35 73
E-mail : sales@tascom.kz

www.tascom.kz

B 1921 roay Kapn lNducTepep ocHosan B LUTtyTrapte ¢abpuky no nponssoacTsy
Cnewuvann3npoBaHHbIX 3N1EKTPOTEXHNYECKUX U3LENNNA C Leblo YyYlnTb 0Tpacib
nepefayu 3NeKTPo3IHeprun. ITon Lenu, CBA3aHHOW C KAYeCTBOM U TEXHOOTMYECKUM
nnpepcteoM, rpynna komnanuin PFISTERER cnepnyet yxe bonee 100 net. CerogHs
PFISTERER aBnaetca ooHWM 13 BeAyLIMX MUPOBbLIX CMELMannMcToB No cMcTemMam s
3HepreTnyecko MHGPaCTPYKTYPbl M UX MOCTaBLLUMKOM — C MOJIHbIM aCCOPTUMEHTOM
KabesNbHbIX FapHUTYPOB, TEXHUKWN ON9 BO3AYLIHbIX IMHWI 3/1eKTponepeaay U KOMNOHEHTOB
Mo BCeW LenoyKe nepepaydy aHeprum oT ee Npon3BoACTBa A0 NOTpebneHus.
Bnarogaps coBpeMeHHbIM MPOM3BOACTBEHHbIM NpoueccaM 1 1200 coTpyaHuKaM Ha
npeanpuatmax B 18 ctparax, PFISTERER He Tonbko coegmHaeT anekTpoceTtu
CErofHALIHEro 1 3aBTpaLlHero AHA, HO M BHOCUT BaXHbI BKAAL B yCTOMYMBOE U
HafeXHoe 3HeprocHabxeHue.

www.pfisterer.com the power connection
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Mbl He HeceM OTBETCTBEHHOCTM 3a oneyaTkin/Mbl ocTaBnsem 3a coboii NpaBo Ha TEXHUYECKNEe NU3MEHEeHWNA
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MopgynbHble kabenbHble peLieHus

A0BPO MNO>KAJIOBATD!

Kaxxpoe BpeMs c anekTpuyecTBoM unm 6e3 Hero umMeet
3HayeHue. To )ke caMoe OTHOCUTCS U K AOXOAHOCTH
MHBECTULMI B AONITOCPOYHON NepcrneKTmBe.

06a acnekTa onpepensioT Tpe6oBaHNA M NOBCEAHEBHYIO
»Ku3Hb komnanum PFISTERER kak Bawero
BbICOKONPOU3BOAUTENIbHOr0 MapTHepa No ceTAM BbICOKOro U
CBEpXBbICOKOro Hanps>keHus. MopTtdenb rapHUTyp,
npeacTaB/ieHHbIN B 3TOM TPpeTbeM noakKaTanore, CNyXuT
obecnevyeHuto 3¢pPpeKTUBHOr0 NOTOKA I/IEKTPOIHEPrUM HA
cylue 1 Ha Mope B TeYEeHUE BCEro cpoKa ciy>Kbbi:

= AccoptuMmeHT npoaykunu CONNEX obecneunBaet
BCeCTOpOHHee yao6cTBO Mcnonb3oBaHusa bnaropaps
wunpoyanwieMy Bbi6opy nepefoBbIX WTEKEPHbIX
KOMMOHEHTOB — KabefbHbIX COeANHEHWI, MPOXO4HbIX
M301ATOPOB, Pa3IMUHbIX TUNOB MYdT, a Tenepb 1 KOHLEBbIX
KabenbHbIX MydT AN HAPY>KHOW YCTAaHOBKM — @ TaKXXe
NpaKTUYHbIX MPUHAANEXKHOCTEN AN MOHTa)Xa, 3alunTbl 1
T.0.

= BbicTpopasBepTbiBaeMble pelieHuUs
ob6ecneynBaloT ONTUManbHY0 ONEePaTUBHYIO FOTOBHOCTb K
njaHoBbIM paboTaM M HeOXXMAAHHbIM NPUMEHEHUSAM.
NHovBuoyanbHbIM NOAXOA K PELUEHMI0 KOHKPETHbIX 3aay.
HocTynHel Tpy Mogudukaumnn. M3 komnoneHtos CONNEX n
APYrnx NpoBepeHHbIX MPOAYKTOB U3 acCOpTUMeEHTa
PFISTERER.

370 pa3Hoobpa3ue coyeTaeT B cebe aleMeHTapHbIe CBONCTBA
KOMMOHEHTOB U CUCTEMbI AN 06ecneyeHUs yCTOMYUBOWN
paboTbl ceTu:

Lnpoknit Arana3oH npyMeHeHns. MoXHO NpoeKkT1poBaTh B
COOTBETCTBMU C TpeboBaHUAMY A5 TMOKOro MCMOAb30BaHUSA Ha
Bcex kabensax XLPE n EPR,a Takxe TpaHcdopmaTopax 1
pacnpenesnnTellbHblX yCTpOVICTBaX C 3nerasoBou MBOﬂﬂLI,VIeVL
Jlerkuit MoHTa Npv NepBON 1 NoCAeAyloW X yCTaHOBKaXx.
5630I’IaCHOCTb, MPOYHOCTb N HAAEXHOCTb Ha MPOTAXEHNN BCEro

cpoka cnyxbbl.

YT1o6bl cO3paTENM U IKCNNIyaTaLMOHHUKM CeTel Bcerga Mornum
AenicTBoBaTh GbiCcTpO,

3KOHOMHO 1 6e3onacHo: [1pn MoHTaxe, nepeobopyaoBaHuy,
nemoHTaxe. [Tpu paboTe ceTu B 4yBCTBUTENbHbIX cpegax. [1pu

TPaHCNOPTUPOBKE N XPaHEHMN.

NHTepecHble ¢paKTbl 0 KA4eCTBE U Pa3BUTUM FAapHUTYPbI
PFISTERER MoxHO y3HaTb B Ha4yane nepBoro pasgena
KaTtanora, ganblie cnefyet nogpobHas UHpopMauus ob
nsgenusax B pasgenax 1-3.

B pa3pene 4 npepctaBneH 063op BO3MOXHbIX obnacTtei
npumeHeHus peweHui PFISTERER u3 Bcex Tpex
NOAKaTaNoroB rapHUTyp:

[pv nepexofie 0T BO3AYLUHbIX MMHUIA Ha kabenn. B nog3eMHbIx
N Ha3eMHbIX KabenbHblX Tpaccax Ha cylwe n B Typ6wHax n
NOACTaHUMAX B NpUOpEXHOIA 30He.

Ha pacnpefennTtenbHbix yCTpPOMCTBaXx C 31era3oBomn
VIBOJ'IF{LI,I/IeIZ nMexny HUMK, a Tak>xXe Ha CUJTI0OBbIX U

pacnpefenunTenbHbIXx TpaHchopMaTopax.

XoTuTe NoNy4YUThb JONONHUTENIbHYI UHOpMaLUuio?
OTﬂpaBbTe 3anpoc no 3ﬂeKTpOHHOVI noyrte nian No3BOHNTE HaM:
KoHTakTHaa nHdopMaLmna ykasaHa CHapyXXu Ha nocnefHen
CTpaHuLe.

Cneunanuctol PFISTERER no nHtepdeicHbIM pelueHnsam bygyt
pajbl OTBETUTb Ha Bally BOMPOCHI.

Mpoposkas NnpocMoOTp, Bbl NOJIy4YUTE NonesHoe
npeacTaBieHUe 0 MHOTOYMCIIEHHbIX crocobax 1 cpepcTBax
pa3paboTky pelweHnin ona pa3nnyHblix TpeboBaHui TakUM
06pa3oM, 4ToObl OHM BbIIM ONTUMANBHO 3G PEKTUBHLI B
CeroaHsLHeM nopTGoano N NpoKNaAbiBanau NyThb K
nepcnekTUBHOMY pPa3BUTUIO.

[anbHoBMAHOCTb, KOTOpas OKynaeTcs.

TyT npeacTaBfieHbl fanbHeilne nepepoBblie UHTepdelicHble peweHus PFISTERER pns BbiICOKOBOIbTHBIX U

CBepXBbICOKOBOJIbTHbIX anMeHeHMﬁ:

MopkaTtanor 1 c akKLLeHTOM Ha LWITeKEPHbIe KOMMNOHEHTbI
CONNEX pnsa tpaHcdopmaTtopoB u KPY3. OHu obecneunBatoT
FVI6Kl/Ie, B3anMO3aMeHdAeMble TUMbI COGLI,VIHGHVIVI B Mt00bIX
npakTn4eckmnx KOHCI)VIpraLI,I/IﬂX - be3 BMelLaTeibCcTBa B

cucTteMy, bnarofaps yHuBepcanbHON crcTeMe CoeUHEHWN.

BTOPOM NOAKATaNOr co BCEM aCCOPTUMEHTOM COBPEMEHHbIX
M TpaAULIMOHHbIX KoHUeBbiXx My¢pT PFISTERER, a Take
coeANHUTENbHbIX My$T M COeAUHUTENIbHBIX KOPO6OK.

MIX MOXHO TOYHO KOM6MHVIpOBaTb N nNCnonb3oBaTb An4d

MHOTOYUNCITEHHbIX COI'Ipﬂ)KeHI/IVI BO34YyLWHbIX NNHNI, Ha KabenbHbIX

TpaccaxX N B noACTaHLUNAX.

MogynbHble kabenbHble pelieHus PFISTERER g
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V]BOJ’IMpy}OLLLa‘FI LTekepHad

MoHTaxHas BTy/Ka 3aWnTHBIN
3arywka Konnak

CTpouTenbHbIn [MpenBapuTenbHo cobpaHHbIit

kabenb BbICOKOBO/bTHbIN Kabenb

U — Y -

Ctp. 6 - 16

LTekepHas kabenbHasa KoHLeBas
MydTa ANs HapY>XHOW YyCTaHOBKM

Ctp. 17 - 21

CucTema kpennexus
kabenen

Crp. 22 - 25

LTekepHble MydTbl 13 3NOKCUAHON

CMOJ1bl

B 3ToM kaTanore npoaykummn npefcTaBneHsl Hanbonee nonynsapHele n3genns n3 accoptumenta PFISTERER.

,D,OI'IOﬂHVITeJ'IbeIe BepCun n pacwmpenund ongd pas3indHbixX I'IpI/IMeHeHl/IDI LOCTYMHbI MO 3anpocy. |/|3,£I,e)'|l/lﬂ, 0003HaYeHHbIe Kak

LONONMHWTENIbHbIEe MPUHaONEeXHOCTU, He BXOAAT B CTaHﬂ,apTHbIl;l KOMMNNEeKT NOCTaBKW 1 Npu HEO6XO,£I,I/IMOCTI/| 3aKa3blBakTCA

oTheNbHO.
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Ha cnepyrowmnx ctpaHmuax npeacrtasneHa nogpobHas
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= KOMNOHEeHTbI WTeKepHbIX KabenbHbIX BBOJOB U
) coepauHeHuin CONNEX pns Hanps>xeHus go 550 kB B
HacTosllee BpeMs
= [IpakTU4YHble MPUHAANEXKHOCTM AN MOHTAXa,
} 3aWMUThI U T.A.
= BbicTpopasBepTbiBaeMble CUCTEMbI B TpeX MoaupUuKaLusax
ANS NpoBeAeHUs UCNbITAaHUW, CTPOUTENbHBIX paboT n

MH$opMauusa o npoaykuuu PFISTERER B 3TOoM nogkaTanore:

MHOroro gpyroro

PeweHus PFISTERER - 3To TexHU4YecKuit nporpecc,

OCHOBaHHbI Ha NPOBEPEHHbIX TEXHONOTUAX U

anpo6upoBaHHbIX KOHCTPYKLUAX. Pa3paboTaHbl c yyeToMm

100-neTHero onbiTa B 0bnactv nepefayn bonbwmnx TOKOB U
— N30MALUNN BLICOKMX HAMPSXKEHW.

PaspaboTaHbl, npousBepeHbl U cobpaHbl B COOTBETCTBUM C

%

BbICOYANLIMMU CTaHAAPTAMU KayecTBa C UCNONIb30BaHUEM
CaMblX COBPEMEHHbIX TEXHOJIOTUIA HA NPeANpPUATUSAX

I
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PewieHus ans ceten BbICOKOro U CBEpPXBbICOKOI0
Hanps)keHus. lNpoBepeHHoe Ka4yecTBo PFISTERER.

PeweHusa PFISTERER pgns BbICOKOro ¥ cBepXBbICOKOIO
HanpsHKeHUsi NPOXOASAT TUNOBbIE U MOAYJIbHbIE UCMbITAHUSA

B COOTBETCTBUM C pasiMyHbIMU TpeboBaHUSMHU
MeXxayHapoaHbix ctaHgapTos (IEC, IEEE v ap.). Vicnbitanua
nposoaaTcsa B komnanuu PFISTERER B BbICOKOBONIBTHOW
na6opaTopV||/| M Ha UCNbITaTeIbHbIX MOAAX ON1A KOHEYHbIX NUHUI

NN B NPU3HAHHBIX UCMbITATEJIbHbIX MHCTUTYTaX.

FapHuTtypbl PFISTERER Tak)ke ycnewHo npoxogsaT
perynsipHble CUCTEMHbIE UCNbITAHUSA C Pa3NIUYHbIMKU
kabensmu BH n CBH B cooTBeTcTBMMU c TpeboBaTenbHbIMU
cneuuduKaLmMaMm 3aKka3qymKa,, KoTopblie BbIXOASAT 3@ paMKu
TpeboBaHUi cTaHfapToB. Kpome Toro, oHM MoaTBepXAatoT
cBOI0 3P HEKTUBHOCTL B X0e MpeABapUTesbHbIX
KBaJ’IVI(I)VIKaLI,I/IOHHbIX MCﬂbITaHMIZ, ANAULNXCA HECKOJTbKO
MecdLleB, KOTOPpble UMUTUPYIOT AeCATnneTnd pa6OTbI B
peanbHbIX YyCNOBUAX IKCNyaTal . 3tn OOMNONMHNTENbHbIE
NCMbITAaHNA NPOBOAATCA B COTPYAHMYECTBE C NOJIb30BaTeIaAMN
M Npov3BoauTenaMu kabenel, Kak BHyTpY KOMAaHUK, Tak 1
3a eenpegenamun, B J'Ia60paTOpl/Il/I NN B NOJIEBbLIX YCNIOBUAX, B

3aBUCUMOCTHK OT Tpe6OBaHI/IVI K NCNbITAHNAM.

MoaynbH bie Kaberbi

:.'..- '-{ -




KabenbHble BBOALI U cCOeAUHEH NS

LLtekepHasa kabenbHaa yactb CONNEX

LLtekepHasa kabenbHaa yacte CONNEX MoxeT nMeTb pa3Hble KOHGUrypaLumm 1 nosToMy
MoxeT bbiTb Mcnonb3oBaH AN noboro kabensd ¢ nonumepHoit nsonsuvein. Mepefosas
TEXHONOMUSA KOHTAKTHOW cucTeMbl obecneynBaeT MexaHUYeCKyto U 3NeKTpUYecKyo
HaLeXHOCTb, @ Tak>Xe BbICOKYlo cTeneHb rmbkocTu: [Mocne npenBaputensHoi cbopkn Ha
kabene WwWTeKep MOXHO NIETKO CMOHTMPOBaTb, BCTAaBMB ero B annapaTtHyto yacTe CONNEX
TOro e WAN COBMeCTUMOro pa3Mepa. Takum 06pa3oM BO3MOXHbI MPUCOEAUHEHUSA K
paznuuHbiM MydTam CONNEX (cM. pasgensl 1.2 1 1.4), KoHueBbIM KabebHbIM MydTaMm
CONNEX gns HapyxHoi ycTanosku (2.1) u annapaTHbiM ycatam CONNEX cTaumoHapHbIx
TpaHcpopmaTopos n KPY3J (cM. noakaTanor 1).

Bo Bcex aTux cnyyaax kabenbHoe coegnHeHre MoxeT BbITb CHOBa OTKJIOYEHO 1
NOAKIIYEHO K TOMY XXe unu gpyromy noaxoasawemy nutepdericy CONNEX. KabensHoe
coefuHeHne cepTUGULMPOBaHO ANA paboTel B NpUOpPeXXHO 30He U NOAXOANT AR HU3KUX

Temnepatyp (onumsa).

KabenbHble BBOAbI U cCOeAUHEH WA

LWtekepHasa kabenbHas yactb CONNEX - Moaxoaswmii wutekep AN KaXkporo kabens
lapHuTypbl PFISTERER koHdurypurpytoTca cneunansHo Ang kaxgoro kabena. CrHuit QR-koa B npaBoM HUXHEM yriy BefeT KO BCeM
COOTBETCTBYWLMM NapaMeTpaM WwTekepHoi kabenbHo yactu CONNEX.

BaxxHelwwne napameTpbl lWTekepHol kabenbHoi yacTn CONNEX npusefeHsl 34ech:

= YposeHb HanpsxeHus (kB): = JlvameTp no M30Aaunmn B MM:
onpepensaeT pasMep uJTeKepHO\;\ kabenbHOW YacTn onpependeT npuHagnexXHocTun
= [pumerenve: Brytpu nomewernunin L1 Ha oTkpeitom Bosayxe [ = Tun akpaHa kabens
iy y
fa r | Huskaa temnepatypa L1 B npubpexHoti zoHe [ = (CeyeHue sKkpaHa kabenq:
= onpependeTr npMHannexXHocTn OﬂpeﬂeﬂﬂeTMfﬂOﬂMp\ﬂOHLM\Z 3ﬂ€MeHTH\T€KepHO\Z KkabenbHOM YacTun

)

= [lpucoenunHeHve c COeaUHNTENBHOM KOpobKoi: fa[ ] HeT[] = Tun apmuposaHua (ApMuposaHme

Ecnu La, AnaMeTp MOHTa>XHOoro Kabensa [MM]: M3 NPOBOJIOKN UK J'IeHTbI]:

™ ﬂmaMETp Mo NPOBOAHMKY B MM: onpependeT NnpuHaanNexXHocTun

‘-—: 0NpeensieT KOHTAKTHYIO CUCTEMY LITeKEPHOI kabenbHOi YacTu
i
KpaTkuii 0630p
= 3HauyuTeNlbHOE COKpalleHve BpeMeHM yCTaHoBKM bnarofgaps LWWTEKePHON TeXHON0M K
= B03MOXHOCTb rOPU30HTaNbHOM0, BEPTUKAIBHOTO Y HAKOHHOMO PACMOIOXEHNS U3onaums JkpaH Kabens 1- apMupoBanue 2 - apMUpoBaHHe HapysxHas 06onodka
L KoMnakTHble MOHTaXHble pa3Mepsbl
u PaszbeM MoXHO OTCOeVHWNTb N 3aMEHUTL B noboe BpeMa
u C 38U.Ll/lTOI7I oT I'IpI/IKOCHOBeHl/IIZ, NMPUroAHbIE B YCNIOBUAX 3aTOMJIEHVA U HEe Tpe6yIOT OBCJ’Iy)KI/\BaHI/I‘FI
= [lonHagq cyxaqda n3onauund, noaTomMy:
= [lpu MoHTaxe He TpebyeTcs paboTa C XKUAKUMU UK ra3006pasHbIMU M30ASLMOHHBIMI MaTepranamm
= fe3yTeyeKk U PUCKOB A5 OKpYy>KatoLel cpespbl .
L HpOBepKa Ka>4oro nagennd nepen nocTaBKoW
MpoBoAHMK [MpoBoaaLWmii cnow
LUTekepHana kabenbHaa yactb CONNEX
Pas- Paboyee HomuHaneHoe  HanpsixeHue Mex- HoMuHanbHbli Tok! Ceuerne [unametp [HunameTtp no ApTUKYNbHBI HOMep*
Mep nanpsxerve Uy, HanpskeHue  fly NPOBOAHVIKOM M In [A] nposoaHuka? 3 [Mm?] nposopHuka® [mm]  nzonaumn [Mm]: [BapuaHTsl)
[kB] U, [kB] semneit Ug [kB]
RM RM

4 72,5 60 - 69 36 2.500 95 - 2000 9,3-55,9 33,0-785 849 999 999 XXXXX

5-S 145 132 -138 76 2.500 95 - 2000 9,3-559 36,5-76,0 859 999 999 XXXXX

6 145 132-138 76 2.500 95 - 2500 9,3-650 36,0-113,5 866 999 999 XXXX

6 170 150 - 161 87 2.500 95 - 2500 9,3-650 36,0-113,5 866 999 999 XXXX

6-S 245 220 - 230 127 2.500 95 - 2500 9,3-650 36,0-113,5 866 999 999 XXXX

7 300 275 - 287 160 4.000 500 - 3000 24,8-725 75,0-131,0 877 999 999 XXXX

7-S 362 330 - 345 190 4.000 500 - 3000 24,8-725 75,0 - 131,0 877 999 999 XXXX

8 420 380 - 400 220 4.000 500 - 3000 24,8-725 65,0 - 144,0 889 999 999 XXXX MpuMmepHoe usobpaxxeHne: Cuctema kabenbHoro nogknoveHns CONNEX pasmep 6

9 550 500 290 4.000 500 - 3000 248-725 65,0 - 144,0 899 999 999 XXXX

1)

2)
3)
NMoBOPOTHbLIV KONNaYyKoBbI ¢pnaHel,
HanpvmMep, NOBOPOTHbIN
KonnaykoBbIn GnaHel, fenaet
BO3MOXHbIM NpeBapuTebHbIN 4

MOHTaX, Tak kak kabenb He HY>XHO

3aKpyymBaTb Npn yCTaHOBKE.

8 PFISTERER
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LTekepHasa kabenbHaa 4actb CONNEX My¢Ta CONNEX U3 3noKCcUAHOM CMObI

In s kabenbHoro rapHuTypa (B 3aBUCUMOCTU OT
KonnaykoBbii N3onupytowmnin KoHTakTHasn

JlaHe 3J1IeEMEHT cuncrteMa
,D,VIaI'Ia3OH CeyeHMa cnenyet NOHMMaATb TONTbKO Kak I qD . '

ceveHns kabens)

OpUEeHTUPOBOYHOE 3HauYeHKe. [lnanasoH gocTuraercs
TOJIbKO Npu COBNI0AEHNN MUH./MaKC. JuaMeTpa no -
NPOBOAHMKY U MUH./MAKC. AnameTpa no n3oasuum. '
TabnunuHble 3HaUYEHUA ANA MHOTOMPOBOIOYHbIX
KpYriibix MpOBOAHNKOB (RM).

3HayeHus No 3anpocy A 04HONPoBONOYHbIX (RE)
1 TOHKOMPOBOJIOYHbIX KPYTAbIX MPOBOAHMKOB (RF),

a Tak>Xe N4 NPOBOAHMKOB C OAWMHAPHbIMU

KoHTakTHOE
KOJIbLLO

HaxunMHom

M30/IMPOBAHHbLIMW MPOBOJIOKaMN.
3JIEMEHT

NHovBuayanbHel HOMep BapuaHTa, KOTopblit .
3axuMHoii

onpepenaeTcs C NOMOLLbIO KOHq)MpraTOpa no KoHyC

xapakTepucTunkam kabens.
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KabenbHble BBOAbLI U COEAUHEHUS

LLiTtekepHbie MydpTbl CONNEX c anerasosou nusonauumen

Bbl MoxeTe 3(1)(1)6KTI/IBHO n rnbko peannsoBaTb He3onacHble BbICOKOBOJIbTHbIE coefnHEeHNA C NOMOLLbIO BICOKOMPOU3BOANTETIBHOTO

cemenctBa coefnHeHnin CONNEX c Bo3MoxXHOCTbi0 BbibOpa TpaAnLMOHHON MV anbTepHATUBHOW ra30BoOM N30AALMN.

CyliecTBYIOT BapuaHThl, NpefHa3HayeHHble ANF NPAMbIX MU MPAMOYTOJbHbIX COEAUHEHWI N OTBETBIEHUI — BCE OHM 1MelOT 0buine
npenMyLLecTBa AN8 yHMBepcanbHoro ncnonb3osanuma: Kaxgaa mydta CONNEX MoxeT coeinHATL Kabenu pasnmyHbiX TUNOB U
ceyeHuin. bnarofaps o4eHb BICOKON CTeNeHW NpeABapuTeNbHON COOPKM U TEXHONOMMW WTEKEPHOTO COEAUHEHNS BCE 3T MydThI

FOTOBbI K MCNONb30BaHWIO A4 6b|CTpOI’O OKOHYaTe/IbHOro MOHTa>a

Pas3fINYHbIX LUTEKEPHbIX KOMMOHEHTOB U NpuHaanexHocTern CONNEX, Hanpumep:
= [litekepHbie kabenbHble yacTn CONNEX ana scex Tvnos kabeneli c nonumepHoi nsonauuei (pasgen 1.1)
= [IpoxogHoit nzonatop CONNEX ang npucoeamnHeHns HensonmnposaHHsix nposoaHukos (1.3)

= |ltexkepHaa sarnywka CONNEX ang snekTpuyeckyt NpoYHOM 3a4e1Ku HEWCNONb3yeMblX ToUeK NoakoYeHns (2.2)

O3 MHOFOYNCIIEeHHbIX I'IpVIMeHeHl/IVI, KaK KpaTKOCPO4YHbIX, TaK U AOIFTOCPOYHbIX:
u CO3,D,8HVIE, pacwnpeHne n nepeknagka KabenbHbIX Tpacc
= TUNoBble NCMbITAHWUA U UCTBITAHNA KabebHbIX CUCTEM 1 yCTpOI;]CTB Ha MecTe

= 3anuTka cucTeMbl Yepe3 BO3AYLWHYIO NIMHKWIO Ha kabenb v T.4.

MpaKkTWyHble NPUHAANEXHOCTY 3alulLaloT u obneryaioT ucnonssosarnue MydT (nogpobHee cM. paspen 2.3):

= KabenbHble onopbl ¢ kabenbHbIMK 3aXMaMy Ans be3ynpeyHoro GyHKLMOHMPoBaHMS 1 be3onacHo paboTsl
= KpenexHbl yronok kak 6azoBas npuHagnexHoCTb 4N Pa3anyHbIX GyHKLUMI Be3onacHOCTH 1 ynpaBaeHus
= TpaHCnopTUMPOBOYHbIE PONMKYM 1 KOMMNEKTLI 415 NepemMelteHns MypT be3 noaknioyeHHbIx kabene

Kpatkuii 0630p

= [lpoBepeHHasn coBpeMeHHas cepus MyGT ANA BbICOKMX U CBEPXBLICOKWX HAaMpsKeHWI

= /I30n9umda c nCnonb3oBaHeM TPagULMOHHOMO U anbTepHaTUBHOMO rasa

" PazinyHble KOHCTPYKLWWN ANA NepeMeHHbIX COe AUHEHWIA: MPAMble, MPAMOYroibHble, OTBETBIIEHUS

= Kaxpaol MygToi MOXHO CoefJuHATL Kabeny pasnnuyHbIX TUNOB U CeYeHUi

= [lpocToTa Mcnonb3oBaHWs bnarofaps LTeKepHOW yCTaHOBKe 1 O4eHb BbICOKON
CTeneHu npefBapuTeNbHoi cbopku

®  JIna 6bICTPOro LTeKepHOro coegnHeHNA KOMNOHeHTOB 1 nprHagnexHocTen CONNEX:LLTekepHasa kabenbHan
vacTb (1.1), npoxoaHoit nsonatop (1.3), nsonupylowas wrekepHas sarnywka (2.2) v 7.4,

= [lofKktoYeHHbIe KOMMOHEHTEI MOXKHO OTCOEMHUTbL 1 3aMeHNTb B 1loboe Bpems

= [lo3anpocy B oaHOW MydTe MOTYT bbITb 06beAHeHbI COeJMHEHNS Pa3/IYHbIX Pa3MepoB

= (CTaHpapTHOe ncnonHeHve: Pa3peiBHas MeMbpaHa ong

.=
npefoXpaHUTENbHOr0 YyCTPOMNCTBA, MOHUTOP  « e R - A n s b
.

MNAOTHOCTU ra3a C akTuBUpyeMbliM PRISTERER
-y n

OUCTaHUMOHHBIM KOHTpOJIEM
= MeTannmyeckuii Kopnyc un
noaHas n3onauung
= [IpoBepKa Kaxforo n3genms

nepepn nocTaBKoM
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KabenbHble BBOAbLI U COEOAUHEHUSA

CoepguHutenbHas Mypta CONNEX c anerasoBoi usonsuumein

> ™\ - CoepunutensHaa mydra CONNEX c anerasosoli nsonauunen gna Hanpaxeruns go 550 kB
| | =
E ] - { £ N . ABAAETCA NPOBEPEHHbLIM YHUBEPCanbHbIM peweHneM: OHa 3 deKTUBHO U HaZeXHOo
PFISTERER i CcoefMHAET OQHOPOAHbBIE N pa3HOpoAHbIe kKabenn ¢ NoAMMepHoO n3onsumen
! ) 4 L noCcpeAcTBOM LUTEKEPHOrO COeAUHEHNA 1 CO3[aeT 31eKTPUYECKM NPOYHble 3a4efikK1 ANS
4 ¥ _ﬁ A TeCTUPOBaHUA aNeKTpuYeckux kabenen.
o

NpumeHeHune

= |llTekepHoe coefMHeHVe aBYX kabesbHbIX Tpacc

= MoXHO Takxe coefiMHATb Kaben pasnnyHoro cevyeHns
= VlcnbiTaHKne anekTpuyeckmx kabenei

CoepguHutenbHas Mmy¢pta CONNEX c anerasoBoi usonsiumen

Pasmep Makc. pabouee Makc. HoMUHanbHbIN Tok  [MowTy4Hoe ncnbiTaHne AC BIL* HomeHknaTypHbiin N
nanpsxerue U, [KB] In [A] 1 MuH [kB] [kBI
4 72,5 2500 140 325 827 049 101
5-S 145 2500 275 650 827 052 101
6 170 2500 325 750 827053 101
6-S 245 2500 460 1050 827 059 101
7-S 362 4000 460 1175 827078 011
8 420 4000 440 1425 827 076 021
9 550 4000 580 1550 827076 031

T-o6pa3Hasa MypTa CONNEX c anerasoBoii usonsiumen
MydTa CONNEX T c anerasoBoit u3onsuven Ha HanpsxkeHune go 245 kB moxeT

i) MCcnosib3oBaTbCH 414 OTBOAOB OT bonee KpynHoro kabend k OAHOMY Mnwn NBYyM Kabenam

PEISTERER MeHblUero pasmepa.
—.l y Ecnun ofHa To4ka NoaKIo4eHNs 0CTAaeTCs HEVWCMO/b3YeMOI, ee MOXHO NPOCTO 3aKPbiTh
- AN n3onupytoLLenn wrekepHon 3arnywkon CONNEX, 4Tobbl cienath ee anekTpuyeckn
s AR NPOYHOM (LONONHNTENbHAA NPUHAANEXHOCTb, MoApobHee B pasgene 2.2),
i ¢
- y MpuMeHeHue

= (TBeTB/EHME OT NOAUMEPHOro Kabensa Ha 04VH MAK ABa NoANMepHbIX kabens
= EcavoaHa Touka 0CTaeTCs HE3aHATON, ee MOXHO 3aKPbiTh 3N1E€KTPUYECKM MPOYHO
N30NMPYIOLLEN LWTEKEPHOW 3arnyLwKown

T-ob6pa3sHas MypTa CONNEX c anerasoBoi usonsiumen

Pasmep Makc. pabouee Hanpske-  Makc. HOMUHaNbHbIN Tok  [TowTy4Hoe ncnbitaHne AC BIL* HomeHknaTypHbiin N
Hue Up, [KB] In [A] 1 MuH [kB] [kB]
4 72,5 2500 140 325 827 062 101
5-S 145 2500 275 650 827 047 201
6 170 2500 325 750 827 057 101
6S 245 2500 460 1050 827 063 101

*  HoMmuHanbHoe npenenbHoe NMNyNbCHOE HanpsaXeHne
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KabenbHble BBOAbLI U COEAUHEHUS

LLiTtekepHbie MydpTbl CONNEX c anerasosou nusonauumen

YrnoBsas My¢dTa c anerasosoiu nsonsiumein CONNEX

Bnaropaps ABYyM To4YkaM CoefMHEHWUS, PAaCMONOXEHHbIM MO4 NPAMbIM YII0M, yrioBas
mydTa CONNEX c aneraszosoit nsonsumenn Ha HanpsxeHue go 245 kB no3sonser ‘
9KOHOMWTbL MeCTO ¥ ONTUMU3MPOBaTh NpokNaaky kabens B orpaHM4eHHOM NPOCTPaHCTBE U —
Ha HEeCKOJIbKUX YPOBHSX.

B coueTaHun c BepTHKanbHO ycTaHoBAeHHbIM npoxoaHbiM n3onatopom CONNEX yrnosas
MydTa npencTasnaeT cobon bbicTpoe n MobUNbHOE pelleHre ANS BPEMEHHOW 3annTku
CUCTeMbl Yepe3 BO3AYLWHbIE NMHWK K Kabensam, HanpuMep, BO BpeMS MHCMEKLUI 1w

peMoHTa, unn onqd ncnblTaHnn INeKTpnyYecknx cncteMm BpeMa oT BpeMeHu.

PEISTERER

, eyl

MpuMeHeHue
L LLITeKepHoe coeonHeHne ABYX KabenbHbIX Tpacc

L LUTeKepHOG coeounHeHwne ong nepexona ot Kabensa K HEeN30NMpoBaHHOMY NMPOBOOHNKY

Yrnosas My¢Ta c anerasoBoit usonsumnein CONNEX

Pasmep Makc. pabouee Makc. HoMuHanbHbIM Tok!  [lowTyyHoe ncneitanne AC BIL* HomeHknaTtypHbIn N
Hanpskerve Uy, [KB] In[A] 1 MuH [kB] [kB]
5-S 145 2500 275 650 827077 010
6 170 2500 325 750 827077 002
6S 245 2500 460 1050 827077 003

*  HoMuHanbHoe npepnenbHoe MNyNbCHOE HanpaXeHne

KoHTaKkTHbIN 6onT

N30n9auMoHHbIe 0BKKM U3 cUNMKOHa

VI3MepMTeanoe coenHeHne

78
g
H
=
£

®naxeu

M3onupyiownii sneMeHT

KoHTakTHbIN aneMeHT

AnnapaTtHas 4acTb 0b6opyAoBaHuA

A

MpuMepHoe nsobparkeHue:

PacnonoxeHune KOMNOHEHTOB C KOMBUHUPOBAHHbIM
ncnonb3oBaHremM npoxogaHoro nsonatopa CONNEX (ssepxy)
n wrekepHoit kabenbHoi yactu CONNEX (BHM3y) Ha yrnosoi
mMydTe CONNEX

LlitekepHas kabenbHasa 4acTb
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KabenbHble BBOAbLI U COEOAUHEHUSA

LLiTtekepHbin npoxoaHoun nsonatop CONNEX m

MpoxopHot n3onatop CONNEX ¢ cyxol nsonaumnein 1 nepeloBoi TeXHONOrMel LWTEKepHOoro
coefuHeHuns obecneynBaeT o4eHb BbICOKWI ypoBeHb yA06CTBa IKCNyaTauun B Te4eHne
BCero cpoka cnyxbsi:

YCTaHoBEHHbIN BepTHKanbHo Ha yrinoson mydte CONNEX (dboTo cnesa BHu3y), oH 06pasyeT
NpakTUYHbIA MHTepdbeiic 4Na nepexofa oT BO3AYWHOW NMHUM UNK COOPHON WHHbI Ha
kabenu — Tak>e B KayecTBe MOBUNBHOIO CTPOUTENBHOTO pelleHns 1 ANS UCMbITaHUI BpeMs
OT BpeMeHW. [pOXOIHOM N30NATOP TaKXKe MOXET MCMONb30BaThCS A5 COeANHEHNS
TpaHcpopMaTopos C HeM30AMPOBaHHbIMYU NpoBogamu (cM. noakatanor 1),

B kax oM KoHKpeTHOM Ciy4ae NpoxofHoM n3onstop addekTUBHO ycTaHaBNMBaETCA B
annapaTHble YyacTu CONNEX, Ha nocTosHHO ocHoBe MHTerpupoBaHHble B MydpTel CONNEX
M TpaHchopmaTopbl. [POXOAHOM N30NATOP MOXHO yCTaHaBAMBaTb M CHUMaTbL be3 onepaumni
€ razoobpasHbIMK UK KUAKUMW U30ASLMOHHBIMU MaTepranamMm 1 He BMeLWMBasCh BO
BHYTpPeHHI00 paboTy MydpTel Mnn ycTaHoBKW. [TpoXOLHOM M30NATOP MOXHO B Ntoboe BpeMsa
3aMeHUTb kabenbHbiM coegnHeHrem CONNEX Toro xe vnun coMmecTMoro pasmepa.
WrekepHbit npoxofgHoi nsonatop CONNEX asngetca yacTblo accopTUMeHTa NPoayKLUm
PFISTERER y>xe 6onee 20 ner.

L
=
E
=
E
3
=

KpaTkuii 0630p
L ,ELJ'I‘;I 3¢\¢6KTV]BHOI’O nrubkoro coeanHeHNa Hen3oNnpoBaHHbIX BbICOKOBOJIbTHbBIX

NMPOBOAHNKOB BO MHOTIMX obnactax NMPpUMEeHeHnd:

ibh

= OH MoxeT nogkioyatbes K yrnoselM MydTamM CONNEX gna MobuabHbIX CTpOUTENbHbIX
pelweHnit v Npu BpeMs 0T BpeMeHV NPOBOAUMbIX UCMbITaHM

® 119 NOCTOAHHOIO WM BPEMEHHOI0 MoaKIlYeHus TpaHchopmaTtopos (cM. nogkatanor 1)

= CTBEpAON Cyxoi N30NALMEN U C TEXHONOMMEN WTeKepHoro coegnHerns, bnarogaps
aTOMY:

= MoxHo ycTaHaBAMBaTh be3 onepaymnii ¢ razoobpasHbIMU MK KUAKUMUN U30NALUOHHBIMMN
MaTepuanaMu v He BMeLUMBasCb BO BHyTpeHH0to paboTy MydTel CONNEX nan
TpaHcdopmaTopa

= B3anmMozameHsieMoCTb ¢ apyrumn komnoHeHTamun CONNEX, Hanpumep, co cbeMHbIM
KabenbHbIM coejuHUTENEM

= B03MOXHOCTb MHOrOpa30BOro COefMHEeHNs ynpoLLaeT TpaHCcnopTUpoBky U 0bpaboTky

= Bopo- v rpsseoTTankuBatolme N3onaumnoHHbe 00K 13 CUMKOHOBOTO Kay4yka

= He TpebyeT TexHnyeckoro obcnyxmBaHus, He AonyckaeT yTe4yek U PUCKOB ANA
oKpy>atolei cpefibl, B3pbiBobe30NacHoCTh

= CoCbemMOoM A/ M3MepeHus TaHreHca yrna noteps (tan ) v emkocTu

L HposepKa Ka>goro nsgenund nepen nocTaBKown

LLitekepHas ynnotHuTenbHas BTynka CONNEX

Pa3- CraHpapTHasa Mcnonb3yetcs  Makc. pabouee Makc. HoMWHanb- Lnuna ot PaspsgHoe [nviHa nytn Bec HomeHknaTypHbIN
Mep ans nanpsaxenne U, HbIn ToK Iy [A] dnarua [mm] paccroaHue yTeuKM Toka [kr] Ne
[xB] [Mm] [Mm]

4 IEC RIS 72,5 2000 960 600 2248 49 828 184 001
5-S IEC RIP 145 1250 1600 1300 4495 85 828 186 012

6 IEC RIP 145 1250 1665 1250 4495 108 828 187 020

6 IEC RIP 170 1250 1923 1500 5270 125 828 187019
6-S IEC RIP 245 1250 2735 2300 7595 166 828 192 001

4 IEEE RIS 72,5 2000 960 600 2248 49 828 184 001

6 IEEE RIS 138 1250 1665 1250 4836 108 828 187 021

6 IEEE RIS 161 1250 1915 1500 5788 125 828 187 022

7 IEEE RIS 138 2600 1680 1260 4836 280 828 193015

7 IEEE RIS 230 2000 2730 2310 9005 400 828 193012
7-5 IEEE RIS 345 2000 2980 2560 9998 414 828 193013
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KabenbHble BBOAbLI U COEAUHEHUS

LLitekepHblie MydpTbl CONNEX 13 anokcupgHon cMobl

KomnakTHas koHcTpykuma MmydTel CONNEX 13 snokcuHo cMonbl ang HanpsxeHua fo 170 kB
MHoro4ncneHHble CUbHbIE CTOPOHbI A1 YHWBEPCANbHOIO NPUMEHEHUS — aXKe B IKCTPeMasbHbIX

ycnoBuax:

bnarofapsa TBepLoV M30AALUK W LUTEKEPHOMY COEANHEHMIO C O4EHb BbICOKOW CTEMEHbIO
npensaputensHon cbopku, mydta CONNEX 13 anokcMaHOW CMONbI FOTOBa K HEMELEHHOMY 1
yHMBEpCanbHOMY UCMOb30BaHNI0 4151 OKOHYATEIbHOr0 MOHTaxa kabens ¢ oMol blo LUTEKEPHOTo
coefnHeHns — be3 kakux-nnbo TpyfoeMKMx onepaumii ¢ ra3oobpasHbIMU UK XUAKUMU

N30NALNOHHBIMKW MaTepnanamMun.

Kabenn c nonMMmepHoit n3onsumein BCex TMMOB MOXHO MNOAKSOYATh M 06beAnHATL B MydTe, ecnu
OHU OCHaLLleHbl WTekepHbiMK kabenbHbiMn yacTamu CONNEX (pazgen 1.1), HesaBucKMmo oT Toro,

ABNAIOTCA 1M OHU Kabenamu OOHOIO NN Pa3HbIX TUMNOB N Cel-leHI/IVI, KECTKUMU NN 04eHb TMBKUMN.

MydTta CONNEX BCerpa co3paeT HaflexHble U rnbkue coeiuHeHns:

C 3alWMTOoM OT NPUKOCHOBEHUN W NPUTOLHbIE B YCNOBUSAX 3aTonNeHns. He TpebytoT obcnyxumeanma
v B3pbIBOOE30OMacHbIE.

Bes yTeyek v puckoB AN okpyxatoLieir cpefbl. s Bcex pacnpocTpaHeHHbIX BUA0B 06X0XAeHNs ¢
aKpaHamu.

MpoTecTupoBaHa BepCHA 419 NOA3EMHOTO UCNONb30BaHMA (M306paxeHne BHU3Y Ha NpaBoii
ctpanuuel. C ceptudukaymnein 4ng Mcnonb308aHUs 8 NpUBPEXHON 30He KNaccnprKaumoHHbIM
obwectsom DNV GL.

Brnaropnapsa stomy mypta CONNEX 13 anokcugHom cMobl naeanbHo MOAXOAUT ANS IKCAyaTayumm

= Jlna co3paHus, pacluMpeHns 1 BOCCTAHOBEHNS KabenbHbIX Tpacc

= [lng npenBapuTenbHOro MOHTaXa kabeslbHblX CUCTeM, KoTopble MOryT BbiTb BbicTpo
yCTaHOBIEHbI

® Kak aeKTpMYeCcKM NPOYHbIN 3a4e104HbIN 31eMeHT A9 KabebHbIX UCMbITaHW

= Jlna Mcnonb30BaHMs B TECHbIX MOMELLEHNSAX M B YYBCTBUTENbHbLIX CpeaXx, Hanpumep, Ha
YyCTaHOBKaXx B MOMELLEeHUSAX, B FTOPOLCKMX palioHax 1 Ha nnathopmMax B npubpexxHoin 30He

= B kayecTBe He 3aHMMalOLLEro MHOMO MecTa Ha ckflafie pe3epBa [1/1g CKopelllero peMoHTa

Kabens

0 ToMm, kak MmydTa CONNEX ncnonb3yetcs B kadecTBe YacTu peMoHTHoro komnnekta PFISTERER
MAN CUCTEMHbIX PELEHWI ANS UCNONb30BaHNS B NpUbpexHoit 30He, cM. pasgensl 5.2 1 5.3, a

fanbHenwmne nogpobHocTn 06 M3fennu — Ha cnepylowen cTpaHuLe.
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1.4

KpaTtkuii 0630p

= KomnakTHaa MydTa go HanpsxeHus 170 kB gns npuMeHeHns B yCN0BUAX OFrpaHUYeHHOro
MpOCTPaHCTBa, B YyBCTBUTENbHLIX CPeAax, Nof 3eMnel, B OTKPbITOM Mope:

= [Be3onacHas Ans KacaHusa coefivHeHne AByx kabeneil 0flHOrO MAN Pa3HbIX TUMOB

= MakcuManbHo ObICTPLIN PEMOHT NOBPeXAeHHbIX KabenbHbIx Tpacc

= Cbopka npeaBapuTenbHO MPOTECTUPOBAHHbLIX KabenbHbIX cCUCTeM ANd
MCMNoNb30BaHNS B NpUBpexkHoi 30He U Ha cylle

= [lpocToTa ncnonb3oBaHus bnarofaps TEXHONOMMM LUTEKEPHOTO COE[UHEHNS U
0YeHb BbICOKOW CTeneHW NpeABapuTenbHon cbopku

= [lonHad cyxaa n3onaumsa anoKCUAHON CMON0W

= [lpu MoHTaxe He TpebyeTcs paboTa ¢ KUAKUMU UK ra3006pasHbIMY
M3015LMOHHBIMU MaTepranamm

= Be3yTeuek U PUCKOB L1 OKpYy>KatoLlweln cpefbl, He TpebyloT 0bcny>kuBaHus n
B3pblBobe3onacHble

= [IpUrofHOCTb B yCNOBUSAX 3aTONNEHUS, YCTONYMBOCTb K yNbTpaduoneTosomy
M3NyYeHWIo 1 coneHol aTMocdepe

= CcepTudukauneln 4na MCnonb3oBaHNWa B NpUOpPexKHOM 30He MeXAYHAPOLHbIM
knaccudurkaymoHHbiM obectsom DNV GL

= JlononHMTeNbHbIe NpUHaanexHocTu: Vizonupytowasa wrekepHasa 3arnywka CONNEX
(paspen 2.2)

= JIns BCcex pacnpocTpaHeHHbIX BUA0B 00XOXAeHWI ¢ 3kpaHamu kabenell

= [IpoBepka KaxJoro u3genus nepes nocTaBKoi

LUtekepHblie My¢pTbl CONNEX M3 anoKcupaHoM CMONbI

Pasmep Makc. paboyee Ha-
npsxenue Uy, [kB]

MecTo akcnnyaTauum Makc. HoMWHanb- HoMuHanbHoe npepens- BIL* HomeHknaTypHbIi

it ok Iy [A] HOe nepeMeHHoe Ha- [kB] Ne
npsxenue 1 mun [KB]

BHe nomelleHns nnn BHYTpUK noMele-

4 72,5 ! 2500 140 325 827 234 001
HUS, B NTpUBpexHoN 30He

6 170 Bhe nomewens unu BHyTpw nomeLie- 2500 218 750 827 234 006
HYS, B NprbpexHo 30He

6 170 foa semneit AnA sakanbIBaHus 2500 218 750 827 234 007

*

HoMuHaneHoe npenenbHoe NMNynbCHOE HanpsaXXeHne

JAns nog3eMHOM 3KCMJlyaTaLuu:

WtekepHas MydTa CONNEX 13 anoKCMAHOW CMOMbl C U305LMEN TepMOoyCcakmBaeMow TpybKow,

NnokKa3aHa 34ecCb C BWAOM Ha BHYTPEHHIOK YacCTb
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KabenbHble BBOAbLI U COEAUHEHUS

KoHueBasa kabenbHaa My¢pta CONNEX
ANA HAPY>XHOW YCTAaHOBKMU

CaMoHecyllas, c TBEPAON U30AALMEN, CO LUTEKEPHON TEXHONOMMEN ANA NOAKTIOYEHMS BCeX
kabenelt, ocHallleHHbIX noaxoaaWmmMy kabenbHbiMU pa3bemMamn CONNEX:

Koruesas kabenbHas Mydpta CONNEX Ans HapyKHOW yCTaHOBKM O0TBEYaET CaMblM BbICOKUM
TpeboBaHUAM K 3bdeKTUBHOCTH, 3KONOTMYecKoin besonacHocTn U rnbkocTu ¢ caMoro
Hayana yCcTaHOBKMW Ha NMOACTaHLMK.

Lna bbicTpoi 3aMeHbl UMELWNXCS KOHUEeBbIX MydT. ONTUMaNbHO NOAXOAUT AR UCMBITAHUNA
C MOBUNBHOW CTOMKON. YHMBEpPCasbHOe TEXHOOrMYeckoe pelleHune Ha NPOTAXKEeHWM BCEro
cpoka cnyx0bbl, K KOTOPOMY B N1t060 MOMEHT MOXHO MOAKAYUTL U OTKIOUNTL 3apaHee
NOArOTOBAEHHbIV Kabenb, B TOM Yuce Npu UCMNONb30BaHMMN KOHCTPYKTUBHOIO peLleHns co

wrekepHoiMu kabenbHbiMu yacTamu CONNEX (cum. Takxe pasgen 3.1).

KpaTtkuii 0630p
= CaMoHecyLlas, C CyXol N30a9LMelt, C LUTEKEPHON TEXHOOTMER YCTaHOBKM
= [In9 BblCOYANLLMX CTaHAAPTOB 3 dEKTUBHOCTU, 3KOOTMYeckoit besonacHocTu U rnbkocTm
= lcnonb3oBaHue 6e3 TexHnueckoro obCcayKMBaHUa Ha NOACTAHLUAX
= Jlna 6bICTpO 3aMeHbI CYLLECTBYIOLLMX KOHLEBBIX MydT
= B kayecTse 40OMOBEYHOTO, T’MOKOro CONMPAXEHUS A1 CORAMHEHNS, HAanpuUMep, 3anacHbiX,
MCMbITATENbHbBIX U CTPOUTENbHBIX Kabenei oCHALLEHHbBIX LUTeKepHbIMU
kabenHbiMn yactamm CONNEX
= He cofepXuT Machna v rasa, noaHoCTbIo Cyxas TBepAas CUANKOHOBas M30NALNS, MO3TOMY:
= [lpu MoHTaxe He TpebyeTcs paboTa ¢ XUAKUMU UK ra3006pasHbIMY
M3019UMOHHLIMI MaTepuanamm
= Be3yTeyek M PUCKOB 419 OKPY>XatoWwen cpefbl, B3pbiBobe30nacHoCTb
= Bopo- 1 rpsseoTTasknBaloLLme n3onaumnoHHbie sKpaHsbl
= JlononHuTenbHble NpUHAANexXHocTH: CTolka KOHUEeBOM MydThl (CM. crneaylownin pasgen 2.1)
= [IpoBepka KaxJoro u3fenus nepes nocTaBKoin

KoHueBas kabenbHaa My¢pTta CONNEX ansi Hapy>KHOI yCTaHOBKM

SaLLJ,l/ITa KOMIMOHEHTOB, c6op|<a, SKCMyaTaunoHHad Hage>XHOCTb U y,EI|O6CTBO B O6pal_|_l,eHl/II/I

anHaﬂﬂe)KHOCTM ANA KOHUEeBbIX KabesibHbIX

Pasmep Makc. pabouee HomuHanbHoe BIL* MUH. AIMHa NyTW PaspsgHoe 0O6o3HaueHne HomeHknaTypHbIN
HanpsxeHune HanpsxeHve yTeuKu Toka paccTosHue Ne
U (kB) Uy (kB) (kV) (MM) (MM)
6 145 132 -138 -550/ +650 5520 1700 CONNEX POT145-C55 828 191002

*  HoMuHanbHoe npefenbHoe UMNYAbCHOE HanpsXeHne

16 PFISTERER MogaynbHble kabenbHble pelieHuUs

MydT AN HapY)KHOW YCTaHOBKMU

CToliKa KOHL,eBON My Thli

MobunbHas, odeHb rnbkas cToika Cay>XUT BpeMeHHbIM peLleHemM N8 NpoCcToN
YyCTaHOBKM PasfNMyHbIX KOHLEeBbIX kKabenbHbix MydT PFISTERER gna HapyXHoW ycTaHoBKM
1o 300 kB, cM. cnucok HuKe nof nepBbIM NMyHKTOM. Takas pa3HOCTOPOHHOCTb 0bycoBaeHa
HanMyneM yHUBepcanbHON KpenexHow nnuTel. bnarofaps atomy cToiika MoxeT
MCMNoNb30BaTbCA C 00bIYHBbIMM KOHLEBbIMU MydTamu n3 accoptumenTa PFISTERER 6e3
Kakux-n1nbo Mogndurkaumi.

Bnarogaps ponvkam cToliky MOXHO rnbko nepemellathb.

He noaxoanT ANd ANUTENbHOTO UCMONBb30BaHMA Ha OTKPLITOM BO3AYXeE.

KpaTkuit 0630p

MobunbHas cTolka ¢ yHMBepCcanbHOM KpenexHOon NANTON ANa pa3nnyHbiX KOHLEBbIX
MydT PFISTERER o 300 kB: CONNEX POT, DOC, EST, ESS, ESP (nontbii
accopTMMeHT B nogkaTanore 2)

[ina BpeMeHHOro NpMeHeHns, Hanpumep, A4Ns NabopaTopHbIX UCMBITAHNUA U
MCNbITaHUI Ha MecTe

Perynupyemelie no BbicoTe fepxaTenn kabens Ans HACTPOIKM Ha BCe CTaHAAPTHbIE
paguycbl nsruba kabens

[TpoYHbIZ TPaHCMOPTHBIN ALLMK M3 MaccuBa fepeBa C MeTalIn4yeckon paMom
nAeanbHo NOAXOAUT ANA XPaHEHWA U MHOTOKPaTHOW TPAHCMOPTUPOBKY

He nogxoanT Ana AANTENbHOro UCMNONBb30BaHUSA Ha OTKPLITOM BO3JyXe

ApTukynbHbIA HoMmep: 880 283 970




Sau_|,|/|Ta KOMIMOHEHTOB, c6op|<a, IKCrtyataumMoHHadA Haoe>XHOCTb A y,£||O6CTBO B O6p8L|.I,€HI/II/I

MpuHapnexxHoctu pna koMmnoHeHToB CONNEX

Sau_|,|/|Ta KOMIMOHEHTOB, c6op|<a, IKCrlyatTaumMoHHadA Haoe>XHOCTb A y,£||O6CTBO B o6pau_LeH|/||/|

MOHTa)XHbIN, 3a3eMNAIOLWNNA U 3aLLUTHbIA Konnak

MOHTa>XHbIi Konnak noMoraeT 0CyWeCcTBUTb NPeABapuTeiIbHOe CXaTue NPYXKMUHbI
wTekepHoi kabenbHol yactu CONNEX 1 eé nocnepnywouyyto dukcaumio nocpeicTeoM
TepMoycaxvBaeMoi Tpybku. [ocne 3Toro oHa NONHOCTbLIO NpeABapuTenbHO cobpaHa Ang
OKOHYaTenbHoW cbopku. ns aToro HeobxoaMMO NPOM3BECTU WTEKEPHOE NOAKIIOYEHEe Ha
pa3nunuHbix koMmnoHeHTax CONNEX: MydThl, kKoHLeBble kabenbHble MydThbl 419 HApPY>KHON
yCTaHOBKM, a Takxe annapaTHble yacTu Ha KPY3 nnu TpaHchopmaTopax (nogpobHocTy B
nogkatanore 1. MoHTaXHbI KONMa4yok Takke MOXeT MCMOob30BaThCs B KayecTse

3a3eMdruero 1 3alllMTHOro Kosinaka.

LLiTekepHas 3arnywka ¢ TBepAon nsonsaumen

[lna repMeTV3aLnmM MeCT WTEKEPHbIX COEVHEHWI Ha pa3nnyHbIx koMnoHeHTax CON-
NEX: Ha Bcex MydTax c TBepAO 1 3N1era3oBoi N30aaUMel, a Takxke LTeKepHbIX
KOHLEBbLIX MypTax L5 3NeKTPUYECKM NPOYHON 3a4eNKN NPU UCNbITAHUN U3LENNSA.
Tak>ke Ha annapaTHHbIX 4acTax, yCTaHaBAMBaeMblX Ha TpaHchopmaTopax u
pacnpefenuTesbHbIX YyCTPOUWCTBaxX C anera3osoit nsonauveit. Mogxonut ong

HenpepbiBHOW paboTel, UCMbITaHWI HAMPAXKEHUSA U UCMONb30BaHWA B NpUbpexXHoOi 30He.

LLitekepHas 3araywika c TBepfou usonsumen

1 Pasmep Makc. paboyee HomeHknaTypHbIi

Kpatkuit 0630p Hanpsokerve Uy, [kB] Ne
= Tpu GyHKUMM B O4HON NpuHagnexHocTu: [pensapuTtensHas cbopka, 3a3emeHrie 1 3alL1Ta & 72,5 827 700 004
= [IpeaBapuTenbHas cbopka BO3MOXHa B loboe Bpems 1 Ha Niobom nogxoadailemM paboyem 55 145 827701 002
6 170 827 706 013

MecTe

. 6-S 245 827706 014
= JIn9 3aWnThl 0T NOBPEXAEHMIA, @ TakKe 0T XKUAKUX 1 TBepAbIX MHOPOLHbIX BELLeCTB ; 00 527 706 005
= [logXoAunT LNS UCNOAb30BaHNS B NPUBOPEXXHON 30He 7-S 362 827 706 006

MoHTa)XHas BTynka

Pasmep HomMeHknaTypHbii
NQ

4 827 174 104

6/6-S 827 174 106

7/7-S 827 174 107

3alMTHbIN Konnak

BawmwaeT HenoakNYeHHble WTekepHble kabenbHble yacTn CONNEX, yxe
YyCTaHOBNEHHbIE HAa COEANHUTENbHbINA UK TECTOBbIM Kabenb, a Takke WTeKepHble
npoxofHble nzonatopsl CONNEX v paspagHuku Ana 3alinTel OT nepeHanpsxkeHnin,

HanpmuMmep, OT 4OXAA NPpN NCNOTb30BaHUM BHE I'IOMeLLI,eHl/IIZ.

KpaTkuit 0630p

= 108 3aWnThl 0T MOBPEXAEHWUN, a TakXe 0T XKUAKUX U TBEPAbIX MHOPOLHbIX BeLLecTB

= PekoMeHAYyeTCs MCNONb30BaTh A7 XPaHEHUSA U TPAHCMOPTMPOBKY

= BxoAWT B KOMNJEKT NOCTaBKK WTeKepHbIx kKabenbHbix yacTelt CONNEX v npoxogHbix
nzonatopos CONNEX (gna ctaHmapTHbIx 3aKa308)

= He obnagaeTt anekTpMyeCcKON NPOYHOCTbIO

3alUTHDbIN Konnak

MpepoxpaHUTENbHbIA ANCK

BawmwaeT Hencnonb3yeMble annapaTHHble YacTu CONNEX Ha MydTax ¢ anerasosoi
nsonaunen n MybTax n3 anoKCMLHON CMONbl, a Takxke Ha TpaHcdopmaTopax u KPY3 ot
NoBPeXAEHWI 1N NonafaHns TBEPAbIX U KUAKUX MHOPOLHbLIX BELLECTB, HanpuMenp,

J],O)K,EI,EBOI?I BOLOblI MPU NCMONBb30BaHNMM Ha OTKPbLITOM BO34YXe.

KpaTkuit 0630p

= 119 3aWmnThl OT NOBPEXAEHMI, a TakxKe 0T XMUAKUX U TBEPALIX MHOPOAHbBIX BeLLeCcTB

= [logxo4uT A9 UCNONb30BaHUSA B NPpUOPeXHON 30He

®  BxoauT B KomnnekT noctasku MmydT CONNEX v annapatHbix yacTei (ans
CTaHAapTHbLIX 3aKka308)

= He obnagaeTt anekTpMyeCcKoON NPOYHOCTbIO

Pa3smep HomeHknaTypHbii
NQ

4 827708 011

5-S 827708 012

6/6-S 827708 013

717-S 827708 014

8/9 827708 015
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3au_|,|/|Ta KOMIMOHEHTOB, c6op|<a, IKCrlyatTaumMoHHadA Haoe>XHOCTb A y,ﬂ|O6CTBO B o6pa|_|_LeH|/||/1 Sau_|,|/|Ta KOMIMOHEHTOB, c6op|<a, IKCrlyatTaumMoHHadA Haoe>XHOCTb A y,£||O6CTBO B O6p8L|.I,€HI/II/I

MpuHapgnexHoctu gna Mmypt CONNEX
C 3J1erasoBoun usonsauunen

MpaBuAbHbIA MOHTAX M 3KCMJIyaTaums WTekepHoi KabenbHoi yactn CONNEX (kabenbHoro wtekepa) asnsioTcs KomnnekTauus, cnocob 3aka3a u ynakoBo4YHble e AMHULLbI ITUX NPUHAANE)XHOCTEN 3aBMCAT OT KOHCTPYKL UM U KOHKPETHOro
onpepensiloWMMU ANS ero NpaBuAbHOro GyHKLMOHUPOBAHUS B HOPMaNbHOM pe)XMMe U 3aLUThl B Clly4ae KOPOTKOro 3aMblKaHUS. npuMmeHeHus My$pT CONNEX c anerasoBoit usonsiuumei.
B cnepyowmnx Tabanuax 1 cHoCKax BHWU3y CTpaHULbl NpMBeAeHbl 0bLLIMe XapaKTepUCTUKM U 0COBEHHOCTU MY T.
Cnepytouwme MmoaynbHble npuHaaneXxHoctu CONNEX o6neryatoT 1 To m pyroe v nogaep>XMBaoT UCNosib3oBaHMe KabenbHbIX
wtekepoB CONNEX Ha Bcex Tpex BapuaHTax My¢pT CONNEX c anerasoBoi nsonsiumen.

Mpu ncnonb3oBaHum wrekepHbix kabenbHbix YacTern CONNEX Ha mydTax CONNEX ¢ aneraszosoi nsonsaumnein BaxHo, 4Tobbl kabenb
6b171 NPaBUJILHO NPOJIOXKEH U 3aKpenJieH B MecTe coeiNHeHUs Ha MydTe, Kak NokasaHo Ha cledytoLleM nsobpaxeHun. B
MNPOTUBHOM Cjly4ae MOXeT HapyLUUTLCA KOHTaKT MPOBOAALLMX 3NeMeHTOB WTekepa v MydThl, a Takxe ux nsonauna. Kpome Toro,

Kabenb LOO0JIKeH ObITh HaeXHOo 3aKkpenseH B MecTe ero nogksato4eHnad Ha cnyqa|7| KOPOTKOIro 3aMblKaHW4.

MpuHapaneXXHOCTU M uX Habopbl Noapo6HO onucaHbl HUXKe. BMecTe oHUM coyeTaloT B cebe BaXkHerwmne GpyHKLUM,
obecneynBatowme 6e3onacHoOCTb U yA06cTBO B NOBCEAHEBHOM UCMOJIb30BaAHUMU:

= ToyHaa NOArOHKa NPUCOeAUHEHHbBIX KOHLOB Kabens c nomolybio kabensHoro wrekepa CONNEX CoenmHutensHas MydTa CONNEX Yrnosas mydra CONNEX T-06pasuas mydra CONNEX

= YcToluMBOE NonoxeHue n besonacHoe nepemeuleHne My¢T CONNEX MydTbl, NoKa3aHHble 34eCb, OCHalLeHbl BCEMU NMPUHAANEXHOCTAMM Ha NpaBoit cTopoHe MydTbl. Kak npaBunio, Bce MecTa coefuHeHns ¢ kabenamum gonxHbl

6bITb O60p\/,D,OBaHbI COOTBETCTBYOWMMN KabenbHbIMK onopamMu; KOHKpeTHble TpeﬁOBaHVlﬂ K kKabenbHbIM onopam cnefyeT yTO4HATL Npu 3aKase.

MpuHapneXxHocTu ans coeauHuTenbHbix MypT CONNEX c 3nerasoBoit usonsumen

KabenbHas onopa 1 Habop kabenbHbIx Pasmep  CoeauHuTenbHas mydTa KpenexHelit yronok KabenbHas onopa TpaHcnopTpoBoOUHble TpaHCnopTPOBOYHBIN

P> |
4 - = "
KE k PFISTERER 3aXUMOB aNns obecneyeHns ApTtukyn ApTyKyn ApTukyn ponvku ApTukyn Habop ApTukyn

LeHTPMPOBAHHOrO NONOXeHUs Kabens [no 1 kpenneruio) ! (1 Habop) 2 [no 1 ponnky) ! (2 ponvika + 2 nonepeyntsi)
— (cTpenka) Ha coeanHUTeNbHON MydTe 4 827 049 101 564 940 004 564 943 003 560091002 564 943 007
CONNEX c anerasosoii usonauvel 5-S 827052 101 564 940 004 564 943 003 560 091002 564 943 007
6 827 053 101 564 940 004 564 943 003 560091002 564 943 007
6-S 827 059 101 564 940 004 564 943 003 560091 002 564 943 008
CnepyioLuue NpUHaANeXXHOCTU MOXKHO MCMONb30BaTh N0 0TAENbHOCTU UM B KOMGUHALWK: 7/75 827078 011 564 940 004 564 943 003 560 091 002 564 943 008
8 827076 021 564 940 003 564 943 002 560091002 564 943 009
KpenexkHble yrosaku 9 827076 031 564 940003 564 943 002 560091002 564 943 009
cAy>aT B kKayecTBe 6a30BbIX NPUHAANEXHOCTEN A5 BINOAHEHUS Pa3nnyHblX QYHKLNUA No 3
obecneyeHunto 6e30NacHOCTU U yNpaBneHuio: ¥ < MpuHapneXxHocTu ans yrnoBbix My$pT CONNEX c anerasoBoi usonsuuen
= Jina kpenneHns myodT CONNEX ¢ anerasoBoii n3onaumein K 0CHOBaHMIO C MOMOLLbIO LLIYPYMOB t} Pasmep Yrnosas mydpta KpenexHsblii yronok KabenbHas onopa TpaHcnopTpoBoYHble TpaHcnopT1POBOYHbIN
(1 Habop) ? ponviku (o 1 poauky) ! Habop

= JIna kpenneHus cneaylowmx Apyrux npuHagnexHoctet k mygtam CONNEX c anerasoson " 5 |
ponvka + Z nonepe4vnHbl

n3onaumen:
5-S 827077010 yXe yCTaHOoBIEHO 564 943 004 560 091 001 564 943 005
. 6 827077 002 y>Ke yCTaHOBNEHO 564 943 004 560091 001 564 943 005
Kab6enbHble onopbl C HaﬁOPOM KabenbHbIX 3a)KMMOB (D.aHHble 3a>XKMMOB nNpuBeaeHbl B cneayoLien Taﬁnuue] 6.5 827 077 003 Y€ yCTaHOBREHO 564 943 004 560 091 001 564 943 005

ABNAKTCA OCHOBHbIMW 3/1eMeHTaMu ONdA HbesonacHom aKenayataunm:
L ,D,J'IF! LeHTpMpOBaHHOIro HanpaBieHNa n q)l/IKcaLI,I/II/I kabena B MecTe coegVHeHNdA Ha MquTe and
MpuHagnexxHocTu gna T-o6pasHbix MypT CONNEX c anerasoBoit usonsyunen

Pasmep  OteTBUTENbHAs MydTa KpenexHbiit yronok KabenbHasonopa TpaHcnopT1poBOUHble TpaHcnopT1POBOYHBbIN

J],OJ'II'OBpeMeHHOIZ Haﬂ,e)KHOlZ pa6OTbI B HOPMaJlbHOM peXrMe U Npn NCnbliTaHnAx

u B 10 xe BpeMa kabenb 3aKkpenndercd HeO6XO,D'l/IMbIM nepBbIM 3a>XXVMOM 414 besonacHoro nornoweHna

(no 1 kpennernio) 34 agoiiHas (1 Habop) ? ogumHapHas (1 Habop) 2 ponwvku [no 1 ponuky) 1°  Habop ogHOKpaTHbIN

H0KOBbIX yCVlﬂVlVl, BO3HUWKaALWWNX B 3TOV TOYKe B cny4ae KOpPOTKOro 3aMbliKaHn4A
[2 ponuika + 2 nonepeymHbl)

= Jlna coepnHnTenbHbix U T-06pa3Hbix MydT CONNEX nmMetoTcs kabenbHble onopbl Aas 0benx cTopoH MyoT.

4940 002
4 827 062 101 :ZA 943 883 564 943 006 564 943 002 560 091 002 564 943 009
[uanasok anametpa kabens @ [um] 50 - 75 75-100 100 - 130 130 - 1640 160 - 200
564 940 002
HomeHknaTypHeIli N2 562438001 562438003 562438002 562438004 562 438 005 ¥ 55 827 047 201 564 940 003 564943 006 564 943 002 560091002 564 943 009
4940 002
6 827 057 101 56494000 564 943 006 564 943 002 560 091 002 564 943 009
TpaHCNOPTUPOBOYHbLIE POSIMKK AeNaI0T MyGThl MOBUALHBIMU: 564 940 003
L ,D,J'Iﬂ flerkoro n besonacHoro nepemMelleHnd My(bT CONNEX c anerazosoit Vl30ﬂ9|LLVIel‘;I 6-S 827 063 101 564 940 002 564 943 006 564 943 002 560091 002 Mo 3anpocy
564 940 003

= OnNTMManbHO AAA UCMONb30BaHMA B UCMbITaTeNbHbIX NabopaTopusax
= [Ipu ABVXEHWU Ha ponKax/nepemMelleHnn MygTol K Hell He BOsKHbI BbiTb NprcoefuHeHsl kabenn.

B T Mo>HO 3aka3aTb N0 OTAENbHOCTY; A4N15 KaxX 01 MydTsl TpebyeTcs yeTbipe KpenexHbiX yroaka nin YeTsipe ponuka

TpaHCMOPTUPOBOYHbIE HaBopbl coueTaloT B cebe 6e30MacHOCTb U MOBUALHOCTb: \ 2 Habop kabesbHbIX 3aXNMOB 3aKa3blBaeTCs OTAENbHO, Tak Kak ero cneundukaLa 3aBncuT oT g1nameTpa CooTBETCTBYIOWEro kabens.
. . . 3 MoxHO 3aka3aTb OTANbHO; ANd MydTol TpebyeTca ABa pasHbix KPeneXxHblil yronka, no 4ga ¢ Kaxg0il CTOPOHb MyPThl.
= ns nepemeuieHna mydT CONNEX c ycTaHoBneHHol kabenbHoit onopoit - ; ; ;
A P H yé y P b\ 4 KpenexHbiii yronok -002 gns cTopoHbl My$Thl ¢ ABYMs Toukamu noakaodeHns, -003 gas cTopoHbl TONbKO C 04HOM TOUKON NOAKIIOYEHNS
= [pwn aBukeHnM Ha ponvkax/nepemeuieHnn MydThl Helb3A NOAKAI0YATL K Hell kabenn. ‘ 5 [lna TpaHCNopTUPOBOYHOrO KOMMJIEKTA CO CTOPOHBI MydThl C BYMS TOUKAMM NOAKN0YEHNS TpebyeTcs ToNbKO Ba TPAHCMOPTUPOBOUHbIX POSUKa,
‘ Tak Kak nonepeynHa yxe umeercs

20 PFISTERER MogaynbHble kabenbHble pelieHuUs MogaynbHble kabenbHble pelieHus PFISTERER 21



BblCTpOp&BBeprlBaeMble CNCTEMHbIE pelleHNd

ba3oBble cucteMnbl: KoHuyeBbie MydpThl Ha Kabensx

3¢ dekTuBHbIE BbicTPpOPa3BepThiBaeMbie cucteMbl oT PFISTERER - 310 6bicTpoTa, HAAEXXHOCTb M TM6KOCTb B UCMOJIb30BAHUM.
MocTtaBnsieTcs ¢ BbICOKONPOU3BOAUTEIbHBIMU KOMMNOHEHTaMU U NPUHAARJIEXXHOCTAMM B COOTBETCTBYOLUX MOAUPUKALIUAX.

TouyHo pa3paboTaHbl ANA KOHKPETHbIX 3aA4a4 U obnacTel NpMMeHeHus.

MepBas MopnduKauus: PaclumpsieMble 6a30Bble CUCTEMbI U3 KOHLEBbIX MYdT Ha Kabensix

MpakTU4YHO, HAaNpuMep, AN UCNBITAHUA U CTPOUTENbHbIX paboT:
L C BO3MOXHOCTbIO NOAKKYEHNA K aHalormyHoMy nnn npyromy tmny o6opyp,OBava

B 3aBMCUMOCTU OT cneundukaumnu
= JlocTynHbl C KabensMu pasianuyHoi AnHbl Y NPaKTUYHBIMK NprHaaiexHocTamu (pasgen 2)

= [lpoBepKa Kax oW cucteMbl nepep noctaskoii. KopposnoHHo cTolikas v He Tpebytolas

obcnyxunBaHums.

Mo>)xeT 6bITb NpeaBapuUTeNbHO cobpaHa U3 yHMBepcanbHbiX 6a30BbIX KOMMNOHEHTOB:

Cyxue koHueBble My$pTbl PFISTERER

PFISTERER npepnaraet 60/1bW0% aCCOPTUMEHT KOHLEBbLIX MydT C TBEPAOKA U30gUMelN (MONHOCTLIO B NoAkaTanore 2):

®  KabensHoe coeanHeHrie CONNEX (Ha doTo Huxe) obecneunsaeT MakcMManbHyo rTMBKOCTb B MaaHe B3aMO3aMeHAeMoCTH 1
MHOTOKPaTHOro ncnoab3oBaHusa: MoxeT nofkaodaTecsa kK paHcopmaTopaM n KPY3, ocHalwérHbIM annapaTtHeiMu YacTamu CONNEX,
a Tak>Xe K HOBbIM KOHLLeBbIM KabenbHbiM MydTam CONNEX g HapysHol ycTaHosky (mogpobHocTu B pasgene 1.5).
Tak>ke MoxeT nofkntoyaTbes ko BceMm mydtam CONNEX anga nntoc-cuctem Ha crnefytollein cTparmLe.
MoryT oTcoefMHATLCA U B3aMMO3aMEHATLCSA B KaXKA0M U3 3TUX CyYaeB NpYMeHeHus.

= HapgBuKHble KOHLEBble MydThl U CreLnanbHble KOHCTPYKLNUM:
Mnbkas cuctema ESF 6e3 onopsl (Ha ¢poTo Huxe), EST-SUB ¢ cobcTBeHHbIM 0MopHbIM 31eMeHToM, EST-SUB SA co BCTpoeHHbIM

pa3pAaAHUKOM 5 3aLMThl OT NepeHanpsaxXeHnt AN 3aLlnTbl U NOLLEPXKKN CUCTEMbI
= [lepBOHa4abHbI MOHTaX M UCMONb30BaHWe, NepeobopyaoBaHme U LeMOHTaX Bcex cyxux KoHuesbIx MydT PFISTERER 6e3 cioxHbix

onepauui ¢ XUAKUMU v ra3oobpasHbiMK N30NALMOHHBIMK MaTepuanamu, bes pucka ANa okpyxatolei cpefbl v yTeyek

Pe3uHoBbIil Kabenb NoBbILWEHHON FTMO6KOCTH
L] I'IpOBepeHo B 3KCTPpeMaslbHbIX yCNOBUAX, KakK 06bll-IHO, npn ncnonb3oBaHMM B I'Ipl/l6pe>KHOIZ 30He

= [IpOYHbIN 1 04eHb rMBKUI

OnuuoHanbHo: KabenbHbii 6apabaH
= Jlna nerkoi TpaHCMOPTUPOBKY, ONTUMaNbHOr0 XpaHeHUs 1 DbICTPOro pa3BepTbiBaHUA

= [logXxoauT 4N CTaHAAPTHBIX KOHTEMHEPOB PasIMYHbIX Pa3MepoB
= C HanpasnsoLlwei 49 TPAHCMOPTUPOBKM BUIOYHBIM MOTPYy34NKOM
= OnuMoHanbHO C MHEBMaTWYECKUM NPVUBOLOM A5 1EFKOT0 U 0PraHn30BaHHOMO CMaTblBaHUA

MpuMepbl 6a30BbIX CUCTEM

G —

- L

s

lItekepHas kabenbHasn
yactb CONNEX

G — ——

Konuesasa mydTa Tun ESF ans
Hapy>XHOWN yCTaHOBKM
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BbICTpOpa3BeprIBaeMble CNCTEMHbIE peLlleHNd

Mnioc-cucrtembl: PaclumpeHusa ¢ Myptamu

BasoBble cucTeMbl U3 NpeAbifyLLero pa3aena MoryT 6biTb pacluMpeHbl U MPOAOCJIKEHbI N0 Mepe He06X0AUMOCTH.

[Ans nx rubkoro pacwnpeHus umeetcs MHoxxecTBo MypT CONNEX.
MHOropyHKLMOHANbHOCTb Ha NPOTAXKEHMYU BCero cpoka ciy>X6bl U npocToTa ycTaHOBKM 6naroaaps WTeKepHOM TEXHONOMUN.

BTopas Mogudukauusa: PaclumpeHme cucteMbl ¢ noMoLybio wiTekepHbix MypT CONNEX

Lnsi pa3snuyHbIX NPUMEHEHUIA U CLeHapUeB UCNOIb30BAHUSA Ha CyLUe U Ha Mope
= [lnq rnbkoro co3faHuns, paclumperns nnu nepeknagku kabenbHeix Tpacc
Hanpumep, B kauecTBe balinacos a5 nepekmnhok cucTeM, Kak onmMcaHo B nofkaTasnore 2
= B kayecTBe yCTOMUYMBLIX K HArpy3KkaM 3a4eok Uian 371eMeHTOB CUCTEMHbIX PeLleHWid A9 UCMblITaHnii

C mydTamm CONNEX 13 3noKCHAHON CMONbI, 04eHb KOMMaKTHas KOHCTPYKUMS Takxke 4Ns

]

AL TR

OrpaHN4YeHHOro NpocTpaHCTBa
o =
u B kauecTtBe MobunbHoro peweHna ona nepexona ot BO3,£I.yUJHbIXJ'IMHI/II/II/IC60prIX LWWNH Ha Kabenu ="

Hanpumep, npv peMoHTe MK peBU3UK, NpUMeHeHNd B pa3gene 4.1

MocTaBnsaeTcs ¢ pasnuyHbiMu TunamMm MyepT CONNEX c yno6Hol gns ycTaHOBKU LUTEKEPHON TEXHOJIOMUK

LLitekepHble kabenbHble yacT CONNEX ofHaKOBbIX UM COBMECTUMbIX PA3MePOB MOTYT DbITb YCTAHOBNEHbI

Ha Bce MydTol CONNEX, He3aBvcuMO oT TMNa M300ALMK, U MOTYT DbITb AEMOHTUPOBAHEI 1 3aMeHeHbl B Nlloboe g

BpeM4d. OTCyTCTBI/Ie TPYyOOEMKNX onepal_u/l|7| C N30NALUMNOHHBIMW MaTepuanamMmn npun I'IepBOHal-{aJ'IbHOVI n

nocnefyrumnx yctaHoBkax And BpeMeHHoro nan noCToAHHONro NCnosib3oBaHU4A.

My¢Tbl CONNEX 13 3noKcMgHOM CMONbI C CYX0il usonsiuuen gnsa Hanpsi>xeHus o 170 kB

»

u besonacHaq O KaCaHua coegnHeHne ABYX kabenew O04HOro NN pa3HbIX TMNOB

L ﬂ,ﬂﬂ NprMeHeHnda B HyBCTBUTEJIbHbIX Cpefax, nog 3emnen, B OTKPbITOM MOpe N T.A.

= BcauvHdopMmaumnsa ob nsgennsx 8 pasgene 1.4

L

My¢Tbl CONNEX ans HanpshkeHus ot 72,5 o 245 kB unu 550 kB,
M30MSLMUA C UCNOJIb30BAHNMEM TPAAULMUOHHBIX U aJibTEPHATUBHbIX Fa3o0B
L Tpl/l BapuaHTa KOHCTPYKLUMW ONA pa3ninyHbIX CO@JJ,I/IHeHl/II;I: npaMoe, NpAMOyrosibHoe, oTBeTBJieHNE

= C noMoLLblo OAHOM MyPTEl MOXKHO COEMHATL pasfiviHblie TUMNbl kabenew
= C npakTUYHBIMY NPUHAANEXHOCTAMU A5 NpodeccroHansHo 6e30nacHoro Ncnosb3oBaHns kabenbHbix

coeanrernit CONNEX na mydTtax CONNEX ¢ anerasosoit nsonauwven (8 pasgene 2.3)

= BcauHdopmauns ob nsgenusax B pasgene 1.2

at‘ o
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Beepxy: koHueBas mypTa EST-SUB SA c TBeppoin
M30NALMEN U BCTPOEHHBIM Pa3psAHUKOM AN 3alWnThl

MydTel CONNEX ¢ kabenbHbiMu coepgunnennamu CONNEX
Beepxy: T-obpa3Hasa mydTa c anerasoBoii nsonaunen
CepenuHa: coeguHnTeNbHas MydTa C 371€era3oBoii n3onsLmneit
BHU3y: MydTa 13 anoKCMAHOM CMOMbI C TBEPAON n3onaLneit

0T NepeHanpsaxeHui
Brusy cnpasa: yrnosas mydta CONNEX ¢ sanerasosont nsonsuyven

BHu3y cnesa: kabenbHoe coegnreHne CONNEX
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BbICTpOp&BBeprIBaeMbIe CMCTEMHbIE pelleHnd

YCOBepI.IJeHCTBOBaHHbIe cucteMbl: KoMmnnekcHble pelieHud

KomnaHusa PFISTERER peanusyeT cno)XHble KOMMJEKCHbIe pelleHus fnsa o6wmupHbix o6nactet NpUMEHEHUS U CI0XKHbIX
TpeboBaHMil, HAYMHaA Cc YepTEXKHOW AOCKU U 3aKaHYMBas obecneyeHneM 3pPeKTMBHOM TPAHCNOPTUPOBKU U UCMOJIb30BAHMUA.
Bkntoyas HeobxoanMble NpMHaANEXHOCTU U pacXoAHble MaTepuabl. C obyueHneM no yctaHoBKE U IPUMEHEHMIO.

Tpetbs Moaudukauusa: KomnnekcHblie cucteMHble peweHus PFISTERER
B Hux o6pa3suoBo peanusoBaH noaxopn 6bicTporo pasBepTbiBaHUA AaXke AN CNOXKHbIX TpeboBaHMi:

= YHUBepCaJibHbI PEMOHTHbIA KOMNJIEKT A4S MaKCUMaJibHO GbICTPOro peMoHTa CeKLiMi BbICOKOBOJIbTHbIX KabeneinMoxeT rnbko
MCMNONb30BaTbCA AJ1A BCeX YKa3aHHbIX TUNOB Ka6ene|2, MOXEeT NCNOoJIb30BATbCH CTaLLMOHapHO B Ka4eCTBe NMOCTOAHHOIO peLueva.

Kak uMeHHo, nokasaHo B pa3gene 4.2.

= YHuBepcanbHbli KOMNAEKT A NPoKAaAKM MapLlipyTa, obecneymMBalowuini HeMeNeHHY0 FOTOBHOCTb K 3KCMJlyaTauuu gns
npoBeAeHUs UCNbITAHNN U CTPOUTESIbHLIX paboT B 30He ceTU MoxeT rnbko NpUMeHATLCS AN BCeX yKa3aHHbIX KOHGUTrypaumni
coeflMHeHW Ha pa3nnyHbix TpaHchopmaTopax u KPY3.
OcyliecTBngeT BpeMeHHble COeANHEHUS U CThIKU CUCTEM, MPU HEOOXOAMMOCTU C 31EKTPUYECKN MPOYHON 3a4eNKON.

BbICTpOpa3BeprIBaeMble CNCTEMHbIE peleHnd

YHuUBepcabHble CUCTEMbI NOAKIIIOUEHUSA U cOeAMHEHUA AN Mo6unbHbIX TpaHcpopMaTopoB n KPY3 KomnakTHoCTb, BbicTpoTa v
fe3onacHoCTb B McNonb30BaHNN. MoxeT rnbko coefnHATHCSA C KabenaMu U HeW30AMPOBaHHLIMK MPOBOAHUKAMMU.

B noankaTanore 1 npuBefeH npvMep NpYMeHeHUs MOAYNbHbIX aBapUiHbIX TpaHcOpMaTopoB.

KoMnnekcHble pelueHus gnsa Bcex UHTeppencoB NOAKIYEHUS U coeAUHEeHUS MOOMNbHBIX NOACTAHUUN MobunbHbIe
nopcTaHuWK, ocHalleHHble kabenbHeiMu cncTemamun PRFISTERER, MoryT cTaTh akoHOMUYeckun 3 pekTUBHOM ansTepHaTUBON
OTKJIOYEHVAM XNU3HEHHO BaXKHbIX Yy4aCTKOB CETU Ha Liefible MecaLbl AW CTONb XKe JNTENbHOM YyCTaHOBKE 3anacHbIX PeLleHni,

TaKUX KaK BpeMeHHble Bo34yLlWHble TNHWUKN, BO BpeMA CTPOUTENIbHbIX pa6OT.
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MoaxoauT NS pa3HbIX CUTYaUUn U MecT.
KayecTBO 1 pa3Hoobpa3ue U3 oaHUX pPYK.

9Heprusa ana coBpeMeHHOM XXU3HU U BusHeca - 3To BpeMs, B
KOTOPOM 3JIeKTpu4yecTBo TeyeT 6ecnepeboliiHo.

FapHuTypbl PFISTERER ans BbICOKMX Hanpsi)XeHUM paoT
NpeuMyLLecTBO B KPpUTUHECKUX CUTYaLUAX U BO3SMOXKHOCTb
MaHeBpa A1 COBPEMEHHOro pasBUTUSA CeTEBOW
MHGpacTPYKTYpbl Ha cyLle U Ha Mope.

MpuBepeHHbIe HUXKe NPUMeEpbI KNacCUYeckoro n HoBenlero
NPpUMEHEHMUS V13 MVPOBOV NMPaKTVKK € peLUeHUIMK
PFISTERER 13 Bcex Tpex noagKkaTanoroB rapHuTyp.

Mo oTAenbHOCTYU, B cOMETAHUM USIU B BUAE MOAYJIbHBIX
cucTeM oHu 0bpa3yioT NPoYHble onopbl ceTel CHabxXeHns

B COOTBETCTBUMU C IKOHOMUYECKMMU U IKOSTIOFMYECKUMHU
TpeboBaHUAMU. OHY Takxe 3pPeKTUBHbI, GesonacHbl U
Hafe>XXHbl B UCNONb30BaHUM: []19 KpaTKOCPOYHOrO peMoHTa 1
IKCTPEHHbIX Cliy4aes.

[Ins cpefiHeCPOYHOTO peMoHTa 1 04ncTKU. [1ns LoarocpoyHoro
CTpoUTEeNbCTBA HOBbLIX, PEKOHCTPYKLWN N MOOEpHM3aLLNK

CylwiecTByroLmnXx BHGKTpOCETEVI.

Mo3HakoMbTecb C HEKOTOPbIMU U3 MHOXXKeCTBA cnocoboB., ¢
NOMOLLbIO KOTOPbIX MOXKHO 06ecneynTb ycTOM4YMBOE pa3BuTue
cBoeli paboTbl No o6ecneyeHUI0 HAJEXKHOCTU NOCTABOK
BMecTe ¢ PFISTERER.
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YHuBepcanbHble KOMMNOHeHTbl. TMbKKne KabenbHble cUCTEMDI.
M'MbkocTb No HAMBMAYaANbHOMY 3aKa3y. [Ang 3pPeKTUBHOCTU B
AOJIFOCPOYHOM NepcneKTUuBe.

YHMBepcanbHOCTb U KOMNAKTHOCTb Ha Pa3HbIX
YPOBHSAIX 1 32 Yr/1laMu
[MpoxogHon nzonatop CONNEX BcTaBnsetcs B

MparMaTuyHoe ocHalleHUe BbICOKOBOJIbTHbIX CETEM U MX NPOrpeccMBHOE pa3sBUTUE — FrapHUTYpa yrnosyto MyoTy CONNEX, cnesa cHapyXu Ha

PFISTERER pnenaet 370 6e30nacHo 1 3koHoMUYHO. MopTdenb BKAoyaeT B ce65 NpoBepeHHbIe TEXHONOrMK M30bpaxerun. I1a yHnsepcansHas MyQra sxoauT

B nuHenky mydT CONNEX c anerasosoi

1 caMblii 60s1bLION BbIGOP WITEKEePHbLIX TeXHONOrUM, obecneunBatowmx 3¢pHeKTUBHOCTb B TeYeHUe BCero M30ASLMEN ANA HANPAXEHNI 10 245 KB uam

cpoka cny>6bl B HAieXXHOM UCMOJIb30BaHMU Ha YYBCTBUTEJIbHbIX CeTEBbIX CONMpshKeHUAX. Huxe 550 kB (noapobree cm. pazpen 1.4).

OTﬂ,eJ’Ibele TUMbI Mych NnoCcTaBNSATCA C 0DbIYHBIMK

npuBoauTCS BbIGOp U3 MHOXKECTBA BapMaHTOB rMOKOro npoeKTUMpoBaHUs B COOTBETCTBUU ¢ TpeboBaHMAMM,
NAN anbTEPHATUBHBIMU U30NALNOHHBIMU Fra3aMul.

OCHOBaHHbIX Ha Nepexopax MeXxay Hem3osMpoBaHHbIMU NpoBoaHUKaMu U kabensmu XLPE u EPR.

KoMnoHeHThI NoAKJIOYEeHVA N NoACOeANHEeHNA MexX Yy COE,EI,I/IHVITEJ'IbeIe N CTbIKOBbI€ TapHUTYpPbl MOXHO

BO34YLWHBIMW TUHUAMN, CBOprIMVI LWMHAMWN 1 KabenbHbIMK npocbeccmcmaano yCTaHaBNMBaTb MakKCMallbHO 6bICTpO M npocrTo,
cncTteMaMmy He BCcerfa cny>XaTt NOCTOAHHbIMU COMpPAXeHUAMW ANA 6es pa6OTbl C XNOAKUMMN NN I'a3006p33HblMl/l N30NALNOHHBIMMN

nepenayn n nepecbiikKn 3a1IeKTpoaHeprmm Ha NoACTaHUnAx nin MaTtepunanamu. X MOXHO ncnonb3oBaThb MHOIFOKpaTHO 1N B BMAe

T

MO,EI,yJ'IeVI. |_|pl/l HEeobX0AMMOCTH X MOXKHO MCMOMb30BaTh Ha

nepexonHblX KabenbHbIx CTaHUWMAX. B npakTuke akcnayataumnmn
Tak>Xe cyulecTByeT MHOXeCTBO ClueHapneB BpeMeHHOro pasnnyHoM pa60\4eM O60py,ﬂ,OBaHVIVI N B Pa3finyHbIX CoeanHeHnax, B
MNCMONb30BaHWA B TeYEHME HECKONIbKMX YaCcoB, HECKONTbKUX AHEN 1 3aBUCUMOCTW OT TOr0, CKOJIbKO I'IpI/IMeHeHI/IIZ OOJIDKHO ObITb OXBaYyeHo

naxe bonee ANVTEeNbHbIX NePUOLAOB ANA BbINOJIHEHNA Pa3NTNYHBIX B TOW UM MHOW obnacTtu NedATeNNlbHOCTUM Unn ceTn. rapHI/ITypr PFIS-

TERER, npefcTaBneHHble 34eCb 1 Ha CieayloWmnx cTpaHmuax,

BNOOB pa60T B CETAX BbICOKOIO 1 CBEPXBLICOKOIO HaNpsa>XeHnq.

-

I |

coveTatoT B cebe 3TM KayecTBa Co CI'IeLI,l/ICI)l/lL{eCKl/lMI/I ]" h
> )

HepeMbIl-{Kl/I Ha y4acCTKax BO34YyLWHbIX NUHNI cny>Xat and XapakTepunctukamn onqa 0C0bbIX l'Ipl/lMeHeHl/llZ n Tpe6OBaHl/llZ4

nnaHoBbIX Npeobpa3oBaHuUin UAW paclUMpeHUI ceTel
anekTponepenayn, a Takxe ANng ycTpaHeHus
NOBPeXAEHWI, BbI3BaHHbIX bypsamu. [na
obcnyxvBaHWa UM 3aMeHbl 060pyL0BAHUSA Ha B nononHeHne K ra3oM30aMpoBaHHbIM TUMNaM MybT 48
NOACTaHUMSAX TpebyloTca NepexoaHble peLleHuns. MPAMbIX COEAUHEHUI AN OTBETBIEHNI, yrnoBas MybTa,
Takxe pana otbopa HanpsxXeHWs 4Ns NPoBepPKM nokasaHHas 3[1eCb, MO3BO/AET BbINMONHATL DOMbLIOE
HOBbIX KabesbHbIX TPACC UAW CYLLECTBYIOLLNX KOSIMYECTBO NPAMOYrO/IbHbIX COEIVMHEHWNA HA OLHOM YPOBHe
TpaHchopmMaTopoB NoC/e WX O4UCTKN. NIV Ha HECKOJbKMX 3Taxax.
N elie MHOro Apyrux cutyauunin. MoxHo nofkntoyaTh BCe cTaHAapTHble kabenn XLPE n EPR
C YCTaHOBJIEHHBIMU Ha HUX LUTEKEPHBIMU KabenbHbIMK
Pewatouiee 3HayeHne ansa 3pPeKTUBHOCTH yacTtamu CONNEX, a Tak>xe npoxogHsle nzonsatopbl CON-
Kakumu bbl pasHbiMU HK BbINK NoBOA, TpeBOBaHMH-{ NEX onsa coefivHeHUs HeM30aMpOBaHHbIX MPOBOAHMNKOB.
M NPOLOSXKMUTENBHOCTb UCMOB30BAHUS 370 obecrneuynBaeT MakcMMasbHyo rmbkocTs B
MHTEpPEeNCHbIX pelleHnit Mex ay pasHbiMu 1an MCMoNb30BaHNUM NPOBOLHMKOB OAHOTO MW Pa3HbLIX TUMOB,
MOXOXUMW MPOBOLHUKaMM, ONpefeeHHble KOTOPble MOXHO akKypaTHO COEAMHATL MOA YraMu Unn Ha
CBOMCTBA 0AMHAKOBO BaXHbl AN UX pa3HoWi BbICOTe, laxe B OrpaHv4YeHHOM NPOCTPaHCTBeE.

3P HeKTUBHOIO BbIMOHEHNSA U
MoaTtomy yrnosele MydTel CONNEX MoxHO ncnons3osats Bo

AONrOBEYHOr0 NCMONTb30BaHUA:
MHOIMX NPakKTUYeCcKnx Lenax: ,D.J'I‘r'l KpaTKkoBpeMeHHOoro

NUTaHUA yCTAHOBOK Yepe3 cOOpHYIO WMHY WV BO3AYLWHYIO
NMHWIO Ha kabene (cnesa cHapyxu Ha n3obpaxerun] unm
MHOrAa AN 3NeKTPUYECKUX UcnbiTaHnin. B kauecTse
3/1eMEHTOB CUCTEMHbIX pELLIEHMIA C Kabenamu, KoTopble
MOryT 6bITb NpeABapMTENbHO COBpaHbl C pa3nnyHbIMK
KoHueBbIMK MypTamun PFISTERER no wrekepHoi
TexHonoruu, Hanpumep, ¢ EST-SUB gns nogctanuni

[I'Ipl/IMeHeHI/IE B LeHTpe; BCe KOHLeBble Myq)TbI

npencTasneHbl B nogkaTanore 2).
O TOM, Kak BbICTPO yCTPaHUTL HeMonaaku B CUcTeMe C

ApyruMun BapvaHTamu kabenbHbix cuctem PFISTERER,

MO>XHO y3HaTb U3 NoAKaTanora 2.

PFISTERER

MogaynbHble kabenbHble pelieHUs
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MakcuManbHas rubkocTb Ha

NpoTsA>XeHUn Bcero cpoka Cﬂy)Kﬁbl

Cepus CONNEX ¢ wwnpoyainumm

acCOPTUMEHTOM KOMMOHEHTOB B
LWITeKepHON TexHonornu obecneynsaet
MOCTOAHHYI TMBOKOCTb MPU MOAKIIOYEHN
v coefnHeHnn obopynoBaHMs. 3TO OTHOCUTCA U K
HOBOMY U3JeNNi0 AN BbICOKOBOMBTHbIX CUCTEM:
KoHueBas kabenbHas MydTa A9 Hapy>XXHOU yCTaHOBKU
CONNEX (TpeTbe npumeHeHue cnesa) MoxeT rubko
MCMONb30BaTLCH B KAYECTBE MOCTOAHHOIO COMPSXKEHUS!
Mex Ay kabenem 1 BO3AYWHON NMHUeR unn cbopHoit
WWHOWM, a Tak>Xe A% BPEMEHHOr0 NOAKI0YeHNS
MPOMEXYTOYHbIX, 3aMaCHbIX UK TeCTOBbIX kKabenelt ¢
MOMOLLbI0 MOAXOARWMX CbeMHbIX KabenbHbiX

coeauHuTenen CONNEX.

Kax bt kabenb ¢ coeguHeHnamm CONNEX Ha obonx
KoHUax obecneynBaeT MakCMManbHbI AMana3oH
MCNONb30BaHMA: 3TO 03HAYAET, YTO €r0 MOXHO
noAkf4YaTh NnapannensHo ko scem mydptam CONNEX
cooTBeTCcTBYyOLWero pasmepa nnn k KPY3 un I
TpaHcpopmaTopam C COOTBETCTBYIOLMMM annapaTHbIMK
vyactamu CONNEX. lMocnepnHve obpa3syioT yH1BepcanbHble
COMPSAXEHNS A9 MEPEMEHHOr0 MOAKIIIOYEHNS Pa3anYHbIX
wrekepHbix komnoHeHToB CONNEX: kabenbHble coefuHeHuns,
NPOXOAHbIE N30NATOPbLI, PA3PAAHNKM ANA 3aWNThI OT
nepeHanpsaxeHni (konuenuns cuctemsl CONNEX
obbsicHaeTca B nogkatanore 1). KabenbHble cuctemsl ¢ CON-
NEX noaxonst ansa Bcex obnacteit npyMeHeHus, rae
TpebyeTca BbICTPbIA MOHTaX M AEMOHTaX,

a Tak>Xe yCTOMYMBOCTb K BO3JENCTBMIO OKpYXKaloLlel cpeabl.
[prBeAeHHbIe HUXE NPUMEPBI MPUMEHEHUS NOA 3eMeil U B

OTKPbITOM MOpe NokKa3bIBatoT, Kak.
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4.2 BbICTpOG n be3sonacHoe ynpasJjeHue peaJsibHbIMU PUCKaAMM.
PeweHue pns PEMOHTa Pa3JINYHbLIX Kabeneun.

Ona MakcuManbHo 6bICTp0FO pPeMOHTaA BbICOKOBOJIbTHbIX KabesnbHbIX TPpaccC He HY>XXeH

XPYCTaﬂbeIVI wap, KOTOprﬁ NofCKa)keT, KOraa Kakon Kkabenb Mo)KeT oKasaTbCA NoA yrpo3017|

nospexaeHus. Beab PFISTERER npepocTtaBnsieT ceteBbiM MeHeA)KepaM MOLLHbIN

UWHCTPYMEHT: YHMBepcaﬂbelﬁ peMOHTHbIﬁ KOMMNNEeKT npeagHa3HAa4YeH gnga rmbkoro

MCcnosib30BaHUA Ha BceX TUnax Kabeneu B cetu. He 3aHMMaeT MHOro MecTa U UMeeT JONTUNA

CPOK XpaHeHud. FoToBHOCTHL K HeMeAJNlIeHHOMY UCNOJIb30BaHUIO. BbICTpo yCTaHaBJ/iInBaeTCH.

HapeXXHocTb B JKcnnyaTauuum B KayectBe NOCTOAHHOIO peLlleHuns.

CyliecTBYyeT MHOXECTBO NPUYNH BO3HWKHOBEHMS fedeKkToB
KabenbHbIX Tpacc: 3KkckaBaTopbl KaxAblii pa3 nospexnatoT
kabenu Bo BpeMs cTpouTenbHbIX paborT.

[Moropa, nonajaHue BoAbl, CTapeHue 1 Apyrie Bo3fencTeuns
MOTYT 3HaUUTENbHO YXYALINTb UX GYHKLMOHMPOBaHMeE.

[na ceTeBbIX MEHEXEPOB 3TU U ipyriie NOBCELHEBHbIE
pYCKW BCerpa co3faloT OfHY U Ty Xe UieMMy Mexay

MaKCMMV]G’al.I,Mel‘;I He3onacHoOCTM NOCTaBOK U CTONb

. I,

e HeobXxo4MMOoN SKOHOMNYECKo

OnuteneHble npocTon 13-3a fedekToB kabenen cerogHa bonee
4yeM Korfga-1nbo SBASIOTCA peaNbHbIM CLLEHapUeM 13-3a
PEryaspHbIX AANTENbHbIX CPOKOB 3aKyNKy 3amacHbIX peLleHnii.
C Apyro CTOPOHbI, eCTb BO3MOXHOCTb 3aNacTUCh 3anacHbIMy
YyacTamu, 4To TeM bonee 3aTpaTHO, YeM Dosblle pa3InYHbIX

TMnoB kabenen NPoNoOXeHO B CETY.

PFISTERER npepnaraet nyywunin cnocob - yHuBepcanbHbIi
PEMOHTHbIN KOMMAEKT A5 HAa3eMHbIX U MOA3eMHbIX Kabenei.

OH coyeTaeT B cebe yHMBepcanbHble KabeNbHble FrapHUTYPbI B
TOYHbIX, 3aBUCSALLNX OT KOHKPETHOTO MPUMEHEHUS KOMBUHaLKAX.
370 03HauaeT, 4To 06beM KaXXA0ro PEMOHTHOTO KOMMJIeKTa
MOXeT bbITb U3MeHeH no Mepe HeobxognmocTu. A ero
cofepXnMoe Npu UCMNONb30BaHUN MONHOCTBLIO MOKPbIBAET BCE
3apaHee onpefeneHHble TUMNLl Kabenel ¢ NnonMMepHon
n3onaumnen.

Ypo6cTBO MCnonb30BaHUA ANa Bcex Kabeneu, uMerownx
OTHOLLEHMeE K ceTH

[1Ba LeHTpanbHbIX KOMMNOHEHTa PEMOHTHOTO peLlleHuns
NpOBepeHbl N MCMbITaHbl MPU ANUTENBHOM 3KCNAyaTaLum B
NOMELLEHMAX M Ha OTKPBITOM BO3JyXe U NpeAcTaBeHbl 34eCh B
NPAMOM MOHTAXHOM PacnoNoXeHNN:

KabenbHble wrtekepbl CONNEX ncnone3sytoTca B kayecTse
COeAUHUTENbHBIX 3IEMEHTOB Ha KOHLAX CYLLEeCTBYIOLLMX U
MCNofb3yeMblX B KayecTBe 3aMeHbl kabeneit.

MydTel CONNEX 13 anokcmHOM cMonbl cyxaT

COeANHUNTENTbHBIMWN 31IEMEHTaMWN MeX Oy HUMU.

0Oba KoMMoHeHTa oTAMYaTCA NPOCTOTOM yCTaHOBKM bnarofaps
TBEPAOV U30NALMM U WTekepHOW TexHonornn. KabensHble
WTeKepbl COeANHAIOTCA C MyhTaMu WTekepHbIM cnocoboM - 6e3
TpyLoeMKoN paboThl ¢ ra300bpas3HbiMM UAN XKULKUMU
M30MLNOHHBIMY MaTepuanaMu. KomnakTHas KOHCTPYKLKS
obounx komnoHeHToB CONNEX Takxe cnocobcTByeT nx

MHTErpaunm B KabenbHble TpaHWen 1 WwaxTbl.

[Mpn aTomM kabenbHble WTekepsl 1 MydTel CONNEX MoryT
MCMONb30BaTbCs CaMbiM pa3Hoobpa3sHbiM obpasom: [MogxonsaT
LS BCeX WMPOKO UCnonb3yeMblx kabenei ¢ nonnumepHom
n3onsuunelt, CoeiMHAT OANHAKOBbIE MW pa3Hble TUMbI
kabeneit, xxecTkuxe Unu rubkunxe, ¢ aNloOMMHUEBBIMU W
MeLHbIMU XMNaMu, pasHoro ArameTpa U Matepuana n3onayum
(cM. Takxe pasgens 1.1 1 1.4). MydTbl 13 aMoKCHAHON CMOSIbI

CONNEX Takxe MoryT ncnonb3oBaTbCs N5 BCeX CTaHAAPTHbIX

BMAO0B 00XOXJEHMS C 3KpaHaMM U BapMaHTOB KPOCC &o‘.

NHTa.
B nogkaTanore 2 npusefeHbl NOAXOAALIME COeAMHUTENbHbIE

KOpobKU.

|_|epCI'IeKTl/|BbI npnMeHeHrd

Hu ogHOro NUILIHEro KOMNOHEHTa.
Bce HeobxopuMoe cOopTUPOBaHO.
Bnaropaps MoLynbHOM KOHCTPYKLWW KabenbHbIX WTekepoB
CONNEX accopTvMeHT feTanei ans peMoHTa MOXeT ObITb TOYHO
cdokycrMpoBaH Ha onpeaeseHHOM AMana3oHe NPUMEHeHUN — ¢
KOMMOHEHTaMU, NpefHasHaYeHHbIMI A9 KOHKPEeTHbIX Kabenen, u
KOMMOHEHTaMU, YHUBEPCaNbHO MNOAXOAALUMMUI AN Pa3INYHbIX

Tunos kabenen.

PFISTERER nocTaBnaeT Bce HEODXOAMMbIE KOMMOHEHTHI,
NpUHaANeXHOCTU U pacXxofHble MaTepuansl, NpeaBapuTeNnbHO
OTCOPTMPOBaHHbIE B 3aLUMLLEHHbIE OT aTMOCHEPHbIX BO3AENCTBI
KOpOobKUN-KOHTEHEepbl 1 YeTKO 3aKOAMPOBaHHbIe Ans yaobcTsa
NOBTOPHOrO 3aKasa, 4Tobbl obecneynTs beICTPYIO,
npodeccroHanbHy TPaHCNOPTUPOBKY U Mcnofb3oBaHKe. 063op
Bcex kopobok, nx cogepXxmnmMoro v obnacTtelnt npuMeHeHUs
npefcTaseH Ha npunaraemom obuiem nnaxe. [paBunbHoe
BbINOJIHEHWe BCeX 3TanoB paboT on1McaHo B COOTBETCTBYIOLLNX
MHCTPYKLMSAX MO MOHTaXYy 1 3apaHee nNpenofaeTcs KOMNaHuen
PFISTERER Ha obazaTensHbix yuebHbix kypcax (mogpobrocTn B
pasgene b).

[Tpn Takon oNTHManbHOM NOATOTOBKE PEMOHT MPOXOAUT rNafKo:
Kak Tonbko gedpekTHbI yyacTok kabens byneT HanfeH, obHaxeH n
Bblpe3aH, Ha oCTaBLlIMeCs KOHLbl kabenbHo Tpacchl
ycTaHaBaugatoTca nogxoasune wrekepsl CONNEX. 3atem mexay
HVMU NoMellaeTca kabeslb A5 3aMeHbl.

OHu npefBapuTenbHO ocHalweHbl wrekepamun CONNEX nan
yCTaHaBAMBaloTCA TONbKO No Mepe HeobxogumocTu. HakoHel, Bce
wrekepbl BcTaBngaoTca B MydTel CONNEX, dukcnpytotes Ha mecTe
M NpKu HeobXoAMMOCTUN ANA UX U30NALUM UCNONb3YIOTCH
TepMoycafouHble Tpybku — BoT 1 Bce. Tenepb kabenbHas TpaHLen
MO>eT BbITb OKOHYaTebHO 3arepMeTU3MpoBaHa, a YyCTaHOBAEHHbIe
PEMOHTHbIE KOMMOHEHTbLI 0CTAIOTCH B Hel B Ka4eCcTBE MOCTOSHHOIO
pelweHns AN aKcnayaTauun.

PFISTERER Tak>e npepnaraet rotoBble K MCMOAb30BaHMIO
MoanduKaLmm ¢ KoHueBbIMU kabenbHbIMU MydTamn CONNEX nns
Hap HOl7I YCTAHOBKM M0 WTEKePHOM TexHoaorvu (cHapyxw cnesa
1 ) Ansi Ma MMabHO BbICTPO 3aMeHbI My T 1

N0 3aMEeHe Ha MPOTSAXeEHMM BCETO
& -
A 0O>KHO y3HaTb.|{|_3 nogkKartasiora

yHuBepcaJsibHOCTU peLleH
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MuoHep pna pBuXKeHUs Bnepepn: [lonroepeMeHHas 3KcnayaTaumsa
B OTKpbITOM Mope U Ha cywe ¢ CONNEX

La>ke B cNo)XXHOM 6u3sHece BeTposHepreTuku CONNEX BbicTynaeT B KayecTBe CUJIbHOIO pblyara

B TAaKUX NMPOTUBOPEeYUBbIX obnacTax, KaK Hafe)XHOCTb NOCTaBOK, 3aL4UTa 0pr)Ka|ou4eﬁ cpeabl,

BpeMeHHoOe U LileHoBoe AaBJieHue: CepTI/Iq)VILI,I/IpOBaHHaFI Ansa npuﬁpe)KHoﬁ 30HbI CUCTEMA

coeguHeHUd U CTbIKOBKM YiXKe 6onee 20 net y6e)|(naeT CBOMMMU TEXHOJIOTUHECKUMU

npeunMywiecreaMm U noOTeHUUANIOM Ha 6yp,yu4,ee: 6bICTpaﬂ YyCTaHOBKa. HapeXHocTb M OTCYTCTBUE

HeobxoAMMOCTM B 06CNy)>KMBAHUM NpU ANUTENbHON 3KcnayaTauuu. Linpoyainumin Bbibop

KOMIMOHEHTOB AJig cucTeM “nop Kny" Ha Bce 6onee BbicoKue Hanpsa>XeHuq.

YBenuyeHvie ypoBHs HanpsxeHus ¢ 33 kB go 66 kB
MeXMarncTpanbHelx kabeneit Mex/y BeTpAHbIMU TypbrHamu 1
noACTaHUVAMU B NprbpexHol 30He 3HaMeHyeT coboit BaXHy Bexy
B HOBEWLWeN NCTOpPUM Pa3BUTUSA BETPOIHEPreTUKY B NpubpexHon
30He.

Mepexop OT cpefijHero K BLICOKOMY HanpsixkeHuto obycnosneH
rnaBHOW Lenbio — 4obuTbca bonee BbICOKON NPOU3BOANTENBHOCTY
npu MeHblIKUX 3aTpaTax. Vl cnepyoumnii war k ewe 6onee BLICOKMM
YPOBHAM HanpsXeHWs yxxe Ha ropusoHTe: BeTpsaHbie TypOuHbI
HOBOrO MOKOJMIEHNS CTaHOBATCH BCe MollHee. 66 kKB bypet
HEeJoCTaTOYHO ANS UX COEMHEHNMS B CeTb. TakuM obpa3om,

TEeH[EeHUNS SBHO HamnpaBeHa B cTopoHy 145 kB u Bhiwwe.

CepTndmnkauua gna skcnayaTaumm B npubpedkHbIX 30HaX.
HapeXHocTb B 3KcnayaTauum.

Komnanua PFISTERER nopaepxvBaeT nporpecc BeTpoaHepreTuku
B Npubpe>xxHol 30He Kak NMOHep 1 ABUXYLLas cuia MHHOBaL W,
noctosHHo coBepwercTBys CONNEX.

CucteMa nofknYeHUs, paccunTaHHan Ha HanpsxeHue fo 550 kB,
CTana nepBoli B cBOeM poje, cepTudULMpoBaHHON 414
npvMeHeHns B npubpexHon 3oHe DNV GL, kpynHeitweit B Mupe
opraHu3sauueit no knaccuduUKaLum 1 KOHCYNbTUPOBAHMIO MO
E.d‘nﬁocaM CYAOB 1 BETPSAHbIX TypbuH. Yxe bonee 20 net CONNEX
MCMONb3YeTCs B CaMblX pasHbix obnacTsax, Bko4as HoBaTopcKue

YyCTaHOBKM B MPUOPEXHON 30He.

Hanpumep, 4N coeiMHEHUSA MEXMAUTOBBIX MOPCKUX 1 BalleHHbIX
kabenenn 102 BeTpsaHbix TypbuH B East Anglia ONE, nepsoit
KPYMHOM BETPSIHOM aneKTpocTaHLuun ¢ ceTbio 66 KB. Ewe onHa
HoBWHKa B CeBepHOM Mope bbina peann3oBaHa c NOMOLLbIO
CONNEX Ha koHBepTepHoi cTaHumum DolWin gamma: nepsas
npoknapka Boicokornbkoro kabens 155 kB ¢ coepunHnTenbHoml 1

coeauHMTENbHON apMaTypol u3 nporpamMmsl CONNEX.

CunbHLIN BapUaHT ANS YYBCTBUTENbHbIX TPUMEHEHUN
Mpenmywectsa cepun CONNEX Ha ypoBHe KOMMNOHEHTOB 1 CUCTEM
onpaBAbIBAlOT ee NAEPCTBO B NPUMEHEHUAX B NPUBPEXHOI 30He
cerofiHs v B byayuiem. B koMnnekT BxogaT be3onacHble 415 KacaHus,
NpUroAHble B YCNOBKSAX 3aTOMNEHUS, YCTOWYMBbIE K BO3LENCTBUIO
conv v yneTpaduoneta kabenbHble coeJUHEHNS, COAVHUTENbHbIE U
0TBeTBUTENIbHbIe MyPThI, @ TakKe Pa3pAgHMKA 418 3aWNTbl 0T
nepeHanps>XeHnin, NpUHaANEeXHOCTY A5 NpeBapuTenbHO cbopky,
3aLNTbl KOMMNOHEHTOB, TECTUPOBAHUS 1 MHOTOE ApYroe.

Takum obpasom, PFISTERER npepnaraet cambiii bonbluoit
aCCOPTUMEHT COEUHNTENbHBIX 1 CTHIKOBOYHbIX CUCTeM "Mog Kiioy" B
nepefoBoii TBEPAON N30AALNN U LITEKEPHON TEXHOIOT U,

Pewenns CONNEX obecneynsatoT NocTOSAHHEIN NOTOK
3/1eKTPOIHEPrUN B BETPSAHBIX TypbuHax 1 npeobpasosaTesbHbIX
CTaHUMSAX, a Tak>Xe Ha NOACTaHLMAX B NprbpexXHoi 30He 1 Ha cylue,
YCTONYNBO U 3KOHOMUYECKN 3bdekTUBHO, bnaronaps ynobHeIM u

3KOJIOTMYHBIM KOHCTPYKLUAM.

YRo6cTBO Mcnonb3oBaHus B N06bIX cuTyauuax. 3G dpeKTUBHOCTD

Ha NpOTAXKeHUM BCero cpoka cnyxbbl.

WrekepHas kabenbHas yacTtb (wrekep) CONNEX couetaet B cebe
OCHOBHble NepefoBble KOHCTPYKTUBHbIE 0CODEHHOCTH.
YHUBEpCanbHOCTb U MOJIHAas FepMeTUYHOCTb B COYETaHUN C TBepaon
M30N9LUMeN, WTeKepHON TeXHONOrvel v BpallaloLuMcs
Konna4ykoBbIM pnaHuem obecneynBaioT 3dpeKTUBHOCTL Ha BCex
3Tanax kU3HEHHOTo Lukna:

LWtekep CONNEX mMoxeT bbITb NpeiBapnTeIbHO CMOHTUPOBAH U
NpPOTECTMPOBAH Ha BCeX CTaHAapTHLIX Kabenax ¢ nonnuMepHoi
M30A5LMEN, FOTOBBIX K MOAKIOUYEHMIO. Ero oKoHYaTeNbHbI MOHTaX
BCerga BbiMOAHAETCH NOCPECTBOM BTbIYHOMO CORAUHEHUSA C
annapaTHol YyacTbto, kak Ha MydTax CONNEX, Tak n Ha KPY3 n
TpaHcpopmaTopax — De3 BMellaTeNbCTBa B VX BHYTpeHH0 paboTy,
6e3 paboTbl c ra3o0bpasHbIMU MW XKULKUMU U30AALUOHHBIMK

MaTtepuanamu, be3s CKpy4nBaHud Kabeng npunero nogkato4eHnn.

Mocne nogaun HanpsaxeHns kabenbHoe coegnreHne CONNEX
BesonacHo ang KacaHus, He TpebyeT obcnyxmnBaHns B npolecce
aKCnayaTaLum 1 Ype3BblHaiHO NPoYHO bnarofaps KOHCTPYKTUBHOMY
pa3fieNeHnio MeXaHNYeCKNX 1 31eKTPUYECKMX KOHTaKTOB.
KabenbHblit lUTekep CBOMM KOINaykoBbIM GaHLeM C MOMOLLLbIO
BUHTOB durKcupyeTcsa Ha MecTe K obopygoBaHuio.

3NeKTpPUYECKNIA KOHTAKT OCYLWECTBAAETCH B 3aLLULLIEHHOM
BHYTpeHHeM npocTpaHcTBe. 3HAKOMCTBO C KabebHbIM WTeKEPOM
CONNEX, npefctaBneHHbIM B nogkatanore 1, nokasblBaeT, Kak
NMPOBEPEHHbIE TEXHUYECKME MPUHLUMUMbLI FapaHTUPYIOT

HaOe>XHY pa60Ty Ha NpoTAXeHWn BCero cpoka CJ'Iy)K6bI. I | j
2

i

HepCﬂeKTMBbI npnMeHeHrd

4.3

MydTbl 13 3nokcuaHoi cmonel CONNEX Ha HanpsxeHue o 170 kB
Tak>e pekoMeH/yloTCs, Tak cka3aTb, B Ka4ecTBe NYYLINX KOMaHLHbIX
MrPOKOB A5 pelleHnit B NpubpesxkHblX 30Hax.

Kpome Toro, oHu MeloT TBEPAYI0 U30NALMIO M BO3MOXHOCTb
noAktoyeHus, He TpebyloT obcnyxxunsaHus, besonacHbl 4R KacaHns v
yHMBepCcanbHbl. B KOMNaKTHbIX KOHCTPYKLUAX A8 NPAMOI NPOKAaLKM
WK pa3BeTBaeHNs Kabens oHU cCoefMHAIOT Kabenn 0f4HOro unu
pa3HbIX TUNOB, ocHalleHHble wTekepamy CONNEX. MydTel CONNEX
13 3NOKCUAHOM CMONbl U KabenbHble coefjuHeHns GopMupytoT

NPOYHYt0 0OCHOBY crcTem B npubpexHoln 3oHe go 170 kB.

C yBennyernem 0bbeMoB NPOM3BOACTBA PACTyT pa3Mepbl CUCTEM B
npubpexKHoi 30He, @ BMeCTe C HUMW 1 CMPOC Ha MOAY/bHble
KOHCTPYKLMW, COCTOALLME B OCHOBHOM 13 COOPHbIX KOMMOHEHTOB C
TEXHUYECKUMU BHYTPeHHUMK ycTpoiicTBaMu. Cructembl CONNEX
cnefytoT 3TON TeHAeHUMK: [peaBapuTeNbHoe TeCTUpOBaHMe B
komnnekce. [lpenBaputenbHas cbopka U3 cekLnii B cermeHTbl baweH
BETPSHbIX TYPOUH nnu Moaynv nnatpopmbl. IpdekTrBHaRA
oKOH4YaTenbHas cbopka Ha MecTe. Bo3mMoxHOCTb rnbkoro paclumperus

c nomoubto CONNEX nnu gpyrux nsnenwii PFISTERER w3 ogHux pyk.

Mpumep gpon-kabens. B BeTpsHbix TypbuHax oHn coeannsaoT KPY3 ¢
VHTepdbencHbIMU MybTaMn ¢ coeanHuUTENbHLIM kabenem (cnesa Ha
nsobpaxenuu Huxe). PFISTERER npon3soauT 3To coeinHeHre 13
BbICOKOTMbKMX pe3nHoBbIX kKabenel knacca 5 ¢ npeaBapuUTeNbHO
CMOHTWPOBaHHbLIMK KabebHbIMY WTeKepaMy U COOTBETCTBYIOWUMY
MybTamm n3 anokcupHoi cmonbl. PFISTERER MoxeT pacwnpaTs 3Tu
cucTembl B 1toboM HanpasaeHrn: Beicoko B roHa0nax BeTPAHbIX
TypbuH (M306paxerue Beepxy) co wrekepamu PLUG B kauecTse
coelMHeHWI reHepaTopa. BHU3 10 NOAKIOYEHUS K COEAUHUTEBHBIM
kabenam. CyuwecTtBytoT Takxe komnnekcHble cuctemsl CONNEX gna
noAcTaHuWit B npubpexHoit 30He (M306paxeHiie BHU3Y) 1 Ha cywe.
Bktoyas 3aWuTy BCev CUCTEMbI, C KOMMAKTHBIMY LWUTEKEPHbIMA

paspsagHMKaMu Ans 3awmnTel oT nepeHanpsxeruin CONNEX.
=S b
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CepBuCHbIE yCNyrK

Hoy-xay B o6nactu MoHTa)ka gna 6esonacHoro
BBOAA B 3KcnayaTayuio

Bbicokoe Hanps)xeHUe npeabABASieT caMble BbiICOKUe TpeboBaHUs K 6e3onacHoOCTU U
Hafle)XHOCTU YCTAHOBOK, a TaK)Ke COeAUHUTENIbHbIX U BCMOMOraTesibHbIX KOMMNOHeHToB. UX
Ka4yecTBO - He eAUHCTBEHHbIN pewwaowmin pakTop. He MeHee BaXkeH nNpodecCcUoHasNbHbIN
MOHTa)X, 0CHOBAHHbIW HAa NPAaKTU4YeCKOM onbiTe. [103TOMY MOHTaXX BbICOKOBOJIbTHbIX
KoMnoHeHToB PFISTERER pon)eH BbINONHATBLCA TOJIbKO CNeLManM3npoBaHHbIM NEepPCoOHANOM,
npowepawum obyyeHune u ceptudpukaumio no cneyudpuke nspgenusa. B nonb3y skcnayataymoHHOM
Hale)KHOCTU Ha NMPOTSAXKEHUU BCEro cpoka ciyXbbl. A TaK)ke Ba)KHO AJ1I1 COOTBETCTBUA
rapaHTUiHbIM 06si3aTeNnbCTBaM.

Onsa storo PFISTERER obecneynBaeT KOMNAEKCHYIO NepeAayy NpakTU4ecKoro u
TeopeTu4eckKoro Hoy-xay:

Ycnyru no MoHTaXxy

PFISTERER noppepxuBaeT kKNnveHTOB No BCeEMY MUPY Ha Bce yuebHble kypcbl BktoyatoT B ceba nofpobHoe nsyyeHune
pervuoHanbHoOM ypoBHe, MpefocTaBass ycayru no MoHtaxy. OHu n3nenwvs, a Takxe TpeboBaHMs, NOATOTOBKY U BbIMOJIHEHWE
NpeaocTaBAseTCs HAaLWUMK CODCTBEHHBIMMU MOHTAXHbIMK YCTaHOBKM C NpakTUYeCcKUMM ynpaxkHeHnsaMmn n pabotamu.
Bpuragamu v NapTHEPCKUMU KOMMNaHUAMY, Copep>xaHue obyyeHuns MoxeT bbITb aanTVPOBaAHO K
cepTUOULMPOBAHHBIMK B COOTBETCTBUM CO CTPOrUMU KPUTEPUAMMY KOHKpeTHbIM TpeboBaHUAM, HanprMep, K MPoLeccy CTbIKOBKU
PFISTERER. C onbiToM paboTbl B pa3nuyHbix ycnosuax. B TpaHwee npoxogHoro nsonatopa CONNEX, ycTaHoBKe kabenbHbIX

N5 npoknanku kabeng. B cyxom foke. Ha nnatdpopmax B pa3beMOB B OrpaHUYeHHOM NPOCTPaHCTBE C MOMOLLbIO
npunbpexHoit 3oHe. Obnafas onbITOM 1 yBEPEHHBIM YYThEM B MOHTaXHOW BTYNKWU UV MOHTaXy MODUABHBIX CTRPOUTENBbHbIX
WMPOKOM crekTpe KabenbHbIX TEXHONOTWIA U KOHLENLUit peLleHunii.

333eMeHuns, BNAOTb A0 NOAKIOYEHNA TOHKNX BONIOKOHHO-

onTUYecKknx Kabenel K KOHTPOMbHbIM KOpobKaM. [Mocne ycnewHoro 3aBeplleHns 0bydeHns Kax bl y4acTHUK
B nobom cnyyae, KOMNeTEHTHOCTb U 3G PEKTUBHOCTL B nofyyaeT orpaHnYeHHbI N0 BpeMeHu cepTudumkar.
MPOBEPEHHbIX U UCTIBITAHHbIX felicTBUAX ANa be3onacHoro 9To paeT BaM NpaBo caMoCTOATENbHO paboTaTk ¢ CUCTEMOMN
npodeccroHanbHOro MoHTaxa. M3nenni, No KOTOpo NpolfeHo obyyeHue.

TpeHUHT no MOHTaXy CraHpapTHble yyebHble KypCbl C BO3MOXHOCTbIO

[ns noBbIleHNa KBanMrKaLuMm Ballx MOHTaXKHUKOB KOMMNaHUs pacluMpeHuns BKOYaloT:

PFISTERER opraHunayeT obs3aTenbHble Kypchl 00y4eHns MOHTaxy = /IHCTpyKTax no TexHuke besonacHocTn

BbICOKOBOJIETHOrO 060pYyA0BaHNS B CODCTBEHHbIX yHebHbIX LLEeHTpax = 0bwme 3HAHUS 0 NPOAYKLUMMN 1 ee NPUMEHEHUN

no BCEMY MUPY WAV MHAWBUAYaNbHO Ha Ballei TEppUTOpUN. = 0630p npouecca MOHTaxa, MHCTPYKLUSA M0 MOHTaxy

= CTpyKTypa 1 KOMMNOHEHTbLI rapHUTYypa

®  [logrotoBka kabenq

= MoHTax rapHuTypa Ha kabenb

= YcTaHOoBKa rapHMTYypa Ha 0bopynoBaHUM UK B KabenbHoW

Tpacce, npu HEO6XOJJ,I/IMOCTI/I C cucTeMol 3a3eMieHnd

MHCTpYKLMM No MOHTaXY

BesonacHasa 1 npaBunbHas yctaHoska rapiutyp PFISTERER
nofpobHO onuncaHa B MHCTPYKLUMSAX MO MOHTaXy KOHKPETHOT 0
n3genvs. OHW NpunaranTcs K Kax Aol NocTaBke Kak YacTb
ToBapa. [Nepes Hayanom paboTsl HEODXOAMMO NONHOCTbIO
NpoYnTaTh COOTBETCTBYIOLLYIO UHCTPYKLMIO, C/Ie[l0BaTh e/l War 3a
LAroM v XpaHuTb ee B HeMocpeACTBeHHON bnnM30cT oT U3aenus,

HanpuMmep, B NyHKTe ynpasaeHna nimn ,EI,VICI'IET‘{epCKOIZ, roe oHa

BCerpaa [AocTynHa.
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MH)KeHeprlﬁ onbIT AN UHAUWBUAYAJIbHbIX pemel-lm‘/l m

3¢ PekTUBHOE NepeMbiKaHue ceTel, bbICTPbIN peMOHT Kabenen, MobUNbHOE NUTaHMe,
6e3onacHas BbINOJIHEHUE UCMbITAaHUWA U T. A. [INS peLleHns 3TUX U APYrux 3apgay B
BbICOKOBOJIbTHOM ceKTope TpebyloTca uHanBuayanbHble pewweHus B obnactu KabenbHbIX
cucteM. PFISTERER oTtnnyHo cnpaBnseTcs ¢ 3ToM 3apayeil. A Tak)ke 0XOTHO B KayecTBe
Bawero 3¢¢$peKTMBHOro NnapTHepa no NpoeKTy:

= 3xcnepTusa B obnacTn pa3paboTku, NPOEKTUPOBAHUSA U BHEAPEHNS UHAVBUAYANbHBIX CUCTEM COEANHEHWI U CTBIKOB, BKJIOYas

MOHTa>XHble NPUHaONEeXHOCTH, pelleHnd ANAad TPaHCNOPTUPOBKU N XpaHEeHNA

u BbinonHeHuve pa3nnyHbIX ¢)yHKLLVII7I no BSE]I/IMOLLGIZCTBMIO MEXAY NPOeKTUPOBLMKaMW, MPON3BOANTENAMN M SKCNTyaTalLMOHHUKaMM

BbICOKOBOJIBTHbIX CeTEN 1 YCTaHOBOK

= MupoBOW OMNbIT peann3aLny NPoeKkToB CO CAOXKHbLIMU KabenbHbIMW cCTEMaMU, HanpuMep, A BbICOKOKOMMNAKTHbBIX aBapuiiHbIX

TPaHCPOPMaTOPOB M MOJIHOCTbIO MOBUBHBIX MOACTAHLWI ANS KpynHoMacwTabHoro npeobpasoBaHus ceTel

37107 QR-KOA NpMBeAET Bac K NokasaTesibHbIM NpoeKTaM ¢
mHauBuayanbHbiMu peweHuamu PFISTERER.

BaM Hy>XHa nogaep)kka B gene peanmsauuum npoekra?
HanuwwuTte Ham Ha infofdpfisterer.com.

Mbl c HeTepneHueM XaeM Ball NnpoeKT!

U3paHue 1-2024

PepakumoHHas komanpa PFISTERER
[etep AppaHu, BykawnH bacapa, AHapeac Lobnep, Anexannpo 3ckobuH, Hatanu
®uwep, Tomac Ppugensb, Makcumununar Kpayc, TopcTeH Jlloasur, Bagum Mupay

KoHuenuusa copepXxaHusa u peaakTUpoBaHMe TeKcTa
Kaponuna Koc, xyzeiler.de

Xyno>xectBeHHoe opopMneHue u rpapuyeckuin susanH
Hasup Kanzep, DaKa.design

0TKa3 0T OTBETCTBEHHOCTU M aBTOPCKOe NpaBo

Copep>x1Moe KaTanora TWaTelbHO COCTaBNEHO ¥ MPOBEPEHO.

Mbl He HeCeM OTBETCTBEHHOCTU 33 JIobble HECOOTBETCTBUSA/OWUBKN.

Mebl ocTaBnseM 3a coboit NpaBo BHOCUTL M3MEHEHUS B CBA3U C 06HOBNEHUAMY.
Bce copepxxumoe katanora 3alluieHo aBTopckuM npasoMm. [1ng noaHoro nau

4aCTMYHOro KOMMpoBaHUA TpebyeTcs NMCbMeHHOe pa3pelleHne komnanun PFISTERER.

© PFISTERER Holding SE

MogaynbHble kabenbHble pelieHus PFISTERER 35



TASCOM

SUPPLY & SERVICES

PFISTERER

TASCOM SUPPLY & SERVICES LLP
OKCKTI0O3MBHBI 0QUIMANbHBIN AUCTPpUOBbIoTOP 1o Kazaxcrany

u LlenTpanpHo A3nn

Appec : Pecniyonuka Kasaxcran, 050057, r. Anmartsl, yn. Tumupssesa 42 x15/108, b1
«Asia-Most» oduc 206

Tenedon : +7 777 783 3573
E-mail : sales@tascom.kz
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B 1921 roay Kapn lNducTepep ocHosan B LUTtyTrapte ¢abpuky no nponssoacTsy
Cnewuvann3npoBaHHbIX 3N1EKTPOTEXHNYECKUX U3LENNNA C Leblo YyYlnTb 0Tpacib
nepefayu 3NeKTPo3IHeprun. ITon Lenu, CBA3aHHOW C KAYeCTBOM U TEXHOOTMYECKUM
nnpepcteoM, rpynna komnanuin PFISTERER cnepnyet yxe bonee 100 net. CerogHs
PFISTERER aBnaetca ooHWM 13 BeAyLIMX MUPOBbLIX CMELMannMcToB No cMcTemMam s
3HepreTnyecko MHGPaCTPYKTYPbl M UX MOCTaBLLUMKOM — C MOJIHbIM aCCOPTUMEHTOM
KabesNbHbIX FapHUTYPOB, TEXHUKWN ON9 BO3AYLIHbIX IMHWI 3/1eKTponepeaay U KOMNOHEHTOB
Mo BCeW LenoyKe nepepaydy aHeprum oT ee Npon3BoACTBa A0 NOTpebneHus.
Bnarogaps coBpeMeHHbIM MPOM3BOACTBEHHbIM NpoueccaM 1 1200 coTpyaHuKaM Ha
npeanpuatmax B 18 ctparax, PFISTERER He Tonbko coegmHaeT anekTpoceTtu
CErofHALIHEro 1 3aBTpaLlHero AHA, HO M BHOCUT BaXHbI BKAAL B yCTOMYMBOE U
HafeXHoe 3HeprocHabxeHue.
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