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ITrench and HSP
Product Portfolio
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Transformer
Bushings

HVDC
Bushings

Generator
Bushings

Wall
Bushings

m
r

u e nt
0 menr s

Current Transformers
(Oil, SF6)

Inductive Voltage Tr.
Capacitor Voltage Tr.

Combined Instrument
Transformers (Oil, SF6)

Non-conventional
Instrument Transformers

Special Capacitors

GIS
Instrument Transformers

Dry Type Air Core
Reactors

Special Reactors

Line Traps

Earth Fault Protection
Systems

Power Line Carrier
Terminals
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Irench and HSP
Global Manufacturing Netwonrk

Canada
Toronto
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‘

Germany
Bamberg  Germany
#/ Troisdorf
France .—Austrla
St. Loms ? Linz
Bulgaria
Pravets
Italy T
Cairo M. India
? Aurangabad
Brazil
Jundiai

./

China
Shenyang

TRENCH
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ITrench and HSP

Jur History

1919
foundation 1962
FINNNE MAGRINI GALILEC foundation
1893 1920 TRENCH
‘ ELECTRIC
Foundation of Takeover by Felten
Meirowsky & Co. in & Guilleaume
Porz, Cologne (F&G)
1904
foundation
HAEFELY I
HIGH VOLTAGE TECHNOLOGY
1893 1904 1920 1962
1947
foundation

1954
foundation

A
— SPEZIELEKTRA >
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1989

Conversion of the
business unit bushings
into an independent
company HSP (a
Siemens Company)

1990 1995

HAEFELY N

HIGH vOLTAGE TECHNOLOGY

merges with

1993 acquisition of

1996 acquisition of

D SQUARE D
GROUPE SCHNEIDER

Asset Acquisition of
Sq D (EMI) Clearwater

2000
JV majority position in
*x Trench China
1999

E
 SPEZIELEIKTRA >

TRENCH

2000
foundation of
Trench

2000

1999 sale of

HAEFELY

Test Division to Hubbel

TRENCH

2004 acquired by
SIEMENS

&

TRENCH

2005 integration of
Nuova Magrini Galileo

b/ NIECH

2004 2008

2014 Trench Brazil moved to
Jundiai under Siemens

Brazil

SIEMENS

2014

2008 established
CVTI/IT factory in
India for Indian
Market
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Bushings Products
Portfolio and fooltprint @

Transformer bushings

« Connected to oil-insulated power transformers

« Operate with different environmental media: outdoors, cable
junction box-oil and gas insulated substations

« Condenser grading and a choice of active part insulation:

« OIP  Oil Impregnated Paper
* RIP  Resin Impregnated Paper
- RIS  Resin Impregnated Synthetics

TRENCH

HSP, Germany (RIP/RIS)

City, Country  Troisdorf, Germany
1893 founded
2007 new factory
2018 extension

Insulation Rated voltage Current Trench France (OIP)
olIP up to 1100 kV up to 5000 A _ _ _

RIP up to 1200 kV up to 6000 A City, Country fg'zrg'Lfou'Sa F(;ance
RIS up to 245 kV up to 2000 A ounde

+ Wall bushings are designed to lead the electrical current
through walls.

- OIP  Oil Impregnated Paper THVS, China (OIP and RIP/RIS)

 RIP  Resin Impregnated Paper

Generator, high current and GIS Bushings 8
e, RPN
A

City, Country  Shenyang, China
1995 founded

AA AN
< .
)
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Bushi
> ortfolio @

Transformer RIP
= 24 kV — 1200 kV

Transformer OIP
= 24 kV - 1100 kV

Wall Generator & High Current Gas Insulated Switchgear
= up to 45,000 A \\\i = 125 kV - 1100 kV

Page 8 © Trench & HSP 2018
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Instrument Transformers
Producltl Portfolio e .

Trench Germany
Current Transformers (CT) are used for current metering and protection in high voltage

network systems. They transform the high current on the high voltage side into low current City, Country Bamberg, Germany
(1 or 5 A) adequate to be processed in measuring and protection instruments (secondary
equipment, such as relays and recorders). A current transformer also isolates the Founded 1946

measuring instruments from the high voltage of the monitored circuit. Current transformers
are commonly used for metering and protection in the electrical power industry

Voltage Transformers

Voltage Transformers (VT) — inductive or capacitive — are used for voltage metering and
protection in high voltage network systems. They transform the high voltage into low

Trench ltaly

City, Country  Cairo Montenotte, IT

voltage adequate to be processed in measuring and protection instruments secondary Founded 1919

equipment, such as relays and recorders. A VT isolates the measuring instruments from

the high voltage of the monitored circuit. Voltage Transformer are commonly used for Trench High-Voltage Shenyang

metering and protection in the electrical power industry. m

Combined Current and Voltage Transformers City, Country  Shenyang, China (3 {;;:;;

£ o w Erevvy
Combined Current and Voltage Transformers contain both, a VT and CT in one unit Founded 1995 '-:;,‘ ‘< TS
saving a lot of space. Combined Transformers, just as the individual units, have the main L =
functions as described above for the CT and the VT.

Combined Instrument Transformers are commonly used in the electrical power industry

when the space at the substation is limited. .
=] P City, Country  Toronto, Canada

Founded 1072

Capacitor Products, such as Coupling Capacitors, Energy Storage Capacitors, Transient
Recovery Voltage Capacitors or Grading Capacitors are used within HV networks for
various purposes. Examples are: coupling high frequency carrier signals to the power
line, generating high voltage or currents pulses, as well as (in combination with CB)
reducing transient over voltages, ensuring uniform voltage distribution or increasing the
switching capacity of a breaker.

Trench Canada IN

Siemens India

Page 10 © Trench & HSP 2018



Instrument Transformenrs
Producltl Portfolio

Current Transformers - AIS & GIS Voltage Transformers - AIS & GIS

Oil insulated
(72,5 kV to 550 kV)
SF; insulated
(72,5 kV to 800 kV)
Low Power CTs

SF; insulated
Switchgear (GIS)
(72,5 kV to 800 kV)

- -~

ANDDNRRERININI G b

Oil insulated
(72,5 kV to 145 kV)
SF; insulated
(72,5 kV to 420 kV)

Page 11

AN e

Inductive

Oil insulated (72,5 kV to 550
kV)

SF; insulated
(72,5 kV to 800 kV)

SF; insulated Switchgear
(GIS) (72,5 kV to 800 kV)

Capacitive VT (CVT)
(46 kV to 1200 kV)
Low Power VTs

il

o

Capacitors

Coupling Capacitors
(10 kV to 800 kV)
Grading Capacitors

Storage Capacitors
RC-Dividers (AIS & GIS)
(10 kV to 800 kV)

..A wr)

GIS

CTs and VTs
(72,5 kV to 800 kV)

Test equipment
for High-Voltage

Labs and on
site testing

Non-
conventional
instrument
tranformers
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Coll Products
Product Portfolio and footprint @

Dry Type Air Core Reactors Trench Canada

Reactors improve the overall efficiency of transmission and City, Country  Toronto, Canada
distribution systems through reduction of losses and fault ’ ’
current levels improving reliability and increasing transmission
capacity.

Founded 1962, 2009 expansion

Applications are Current Limiting, Capacitor Reactors and
Harmonic Filter Reactors, as well as Shunt Reactors providing
reactive Power compensation, Power Flow Control Series
Reactors and HYDC Smoothing Reactors utilized in an HVDC.

Line Traps form part of the Power Line Carrier communication City, Country  Linz-Leonding, Austria
scheme. It's function is to present a high impedance at the
carrier frequency band while introducing negligible impedance
at the power frequency.

Founded 1954

Special Reactors and Earth Fault Protection System

Trench offers a far range of Special Reactors, such as Dry
Type Iron Core Reactors, Variable Oil-lmmersed Shunt
Reactors or Earth Fault Protection Systems (Arc Suppression
Coils).

Arc Suppression Colils are intended to compensate single-
phase to ground faults. This way they enable to continue with
the power supply of the other two phases even during a ground
fault.

Trench Brazil
City, Country  Jundiai, Brazil

Founded Founded in 2000 in
Contagem and moved
to Jundiai in 2014

Page 13 ‘ P— © Trench & HSP 2018



Dry Typ
Portfolio

Voltages:

600 V to 1000 kV (Series) 600 V

to 345 kV (Shunt)

Power:
5 kVAr to 600 MVAr
(60 Hz Equivalent)

Inductance:
0.0l mHto10H

Current:
upto 75 KkAgus
up to 320 kA,eqx

Note:

Modern Dry Type Air Core Reactors are
Custom Designed to the application. There are
no “standard” ratings.

Page 14

Alr Core Reactors

TRENCH

Current Limiting & Power
Flow Control Reactors

HVDC Reactors

Shunt Reactors

HVDC Smoothing for Transmission up to
Reactors Svst 345 kV,
up to 800 kV, ystems up to

600 MVAr 100 MVAr/
(incl. seismic up to phase
design) 765 kV

Electric Arc Furnace
Reactors

Thyristor Controlled
Shunt Reactors

Current Limiting
Reactors

up to for
100 MVAr / 4000 A Distribution
phase

Systems

Filter Reactors

Capacitor (Damping) Test Reactors

Reactors

built according to specific customer’s
requirements

© Trench & HSP 2018




Line Traps

Line Traps and Power Line Carrier (PLC)

Line traps are inserted into high voltage AC transmission lines to prevent
undue loss of carrier signal power (40 kHz to 500 kHz) under all power
system conditions.

The main function of the Line Trap is to present a high impedance at
the carrier frequency band while introducing insignificant impedance at
the power frequency. The high impedance limits the attenuation of the
carrier signal within the power system by preventing the carrier signal

Line Traps for Power Line Carrier (PLC) communication systems from being:

represent a significant application segment for high voltage inductors.

Dissipated in the substation
Power Line Carrier (PLC) is a common method of Power System

Communication, such as teleprotection, voice and data communication.
It has developed the reputation of being one of the most economical and
reliable forms of communication and versatile in its application.

Grounded in the event of a fault outside the carrier transmission path
and

Dissipated outside of the main transmission path

Page 15 © Trench & HSP 2018



Speclal Reactors and Earth Fault
Protection System @

TRENCH

Dry Type Iron Core Reactors Variable Shunt Reactors Earth Fault Protection System
Trench offers special reactors incorporating VSR are used for applications requiring a wide Trench offers equipment (Arc Suppression
iron cored reactors with air natural, air forced reactive power range with a non-dynamic Coil) and services for high impedance
or water cooling. regulation (e.g. wind farms) (resonant or compensated) systems.
The application for such iron cored reactors Functions which may be achieved by VSRs: This type of grounding is mainly used in
may range from smoothing reactors, shunt Maintain steady-state voltage limit Central Europe, Eastern Europe and
reactors, energy storage reactors, to name conditions Scandinavia, but due to a variety of technical
just a few. advantages over other solutions, the resonant

Keep reactive power flow within predefined 2 : .
limits grounding is considered as future solution also

o . in other countries.
Maintain a desired power factor

Page 16 © Trench & HSP 2018



Contacl page

Email Contact

Trench Sales: sales@trench-group.com

Quality: quality@trench-group.com

HSP contact@hspkoeln.de

WWW [renchgroup.com

WWW . hspkoeln.de

TRENCH
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ITrench and HSP

WSS Trench Austria GmbH
|

Paschinger Stral3e 49
4060 Leonding
Austria

T +43 732 6793-0
F +43 732 671341

Siemens Ltda. Brazil

Avenida Eng. Joao Fernandes Gimenses Molina, 1745
13213-080 Jundiai, Sao Paulo
Brazil

T +55-11-4585-2000
F +55-11-4585-2042

IWI Trench Limited / Instrument Transformers

1865 Clements Road
L1W 3R8 Pickering, Ontario
Canada

T +1 416 751 8570
F +1 416 751 6952

Email Contact Trench

locallions

L

Sales: sales@trench-group.com |

Trench Limited / Coil Products

71 Maybrook Drive
M1V 4B6 Scarborough, Ontario
Canada

T +1 416 298 8108
F +1 416 298 2209

Trench High Voltage Products Ltd., Shenyang (THVS)

No. 2 Jingshenxisan Street, Daoyi Economic
Development Zone, Shenbei New District
110136 Shenyang

P.R. China

T +86 24 8892 3722/27
F +86 24 8973 7200

Trench France S.A.S.

16, Rue du Général Cassagnou
68302 Saint-Louis Cedex
France

T +33 389 70 23 23
F +33 3 89 67 26 63

HSP

TRENCH

_— HSP Hochspannungsgerate GmbH
Camp-Spich-Stral3e 18
53842 Troisdorf
Deutschland

Tel.: +49 2241 2526-0
Fax: +49 2241 2526-116

B Trench Germany GmbH

Nurnberger StraRe 199
96050 Bamberg
Germany

T +49 951 1803 0
F +49 951 1803 224

I ITrench Italia S.r.l.

Strada Curagnata, 37
17014 Cairo Montenotte
Italy

T +39 019 5161 111 +39 019 5161 401

Quality: quality@trench-group.com

contact@hspkoeln.de
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