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Efacec Switchgear

Efacec is a leading company in Portugal and a worldwide reference in the development of
solutions for Power Generation, Transmission, Distribution and use of electrical energy in the
field of High and Medium Voltage.

With a wide and complete portfolio of High and Medium Voltage products, Efacec Switchgear is
recognized for its expertise in terms of flexible and custom-made solutions and products, and
the ability to understand the customer’s needs and offer appropriate solutions for each project.
These unique skills translate into value-added services provided by product engineering and
operations teams, as well as close business relations established between Efacec Switchgear
and the customer.

Through its worldwide operations and the synergies reached within the Efacec Group, the
company is able to face all challenges placed by our customers and partners in any given
location, constantly maintaining the levels of quality and reliability of its solutions and always
complying with the requirements set by our customers regarding delivery times and conditions.

Flexibility, customization, service and innovation are the key competences of Efacec.

Efacec Switchgear offers a comprehensive and turnkey service, from manufacturing the
proposed solution to its on-site assembly. This service is carried out by skilled technicians and in
accordance with the specifications given by Efacec Switchgear’s engineering team. Our services
provide, among other things, the following:

* More benefits for the customer

e Fast commissioning

« Integration of specific engineering work

= Full customization

« Comprehensive Efacec Switchgear guarantee

Portugal

Argentina

Spain

India
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Engineering - Quality - Safety

Efacec Switchgear has teams experienced in the development of medium and high voltage
equipment with the use of advanced 3D software modeling and simulation of equipment
operating under extreme conditions.

It has implemented a strict quality system with emphasis on continuous improvement of equipment
and manufacturing processes. To meet the highest standards of industrial production, Efacec
Switchgear presents:

 Flexible manufacturing lines with integration of advanced technologies to increase efficiency
and ensure high standards of quality

= Laboratory testing of internal development and type test

= Processes for planning, production and logistics to increase the stringent response capability

= Flexibility to adapt our product ranges to the most demanding and diverse needs of our customers

= Equipment certified by independent international laboratories

We dedicate financial resources to programs of continuous empowerment and technological
development to improve our human resources capabilities as well as our solutions portfolio,
suiting it to the demands of today and tomorrow. We are constantly providing training plans
to our human resources so we can always keep ourselves in the forefront of technology and
know-how.

Efacec Switchgear is certified according to the following references of Quality, Environment,
Health and Safety. These certifications are part of a policy of continuous improvement that
extends to all areas of this Business Unit. This contributes decisively to the satisfaction of our
customers, along with the recognition of the markets where we operate.

We are audited and certified by the most exacting quality standards and management:
ISO 9001, 1SO 14001, OHSAS 18001 and also certified according to the benchmark for Research,
Development and Innovation NP 4457: 2007.
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Primary Distribution

Efacec Switchgear provides its Customers with a wide portfolio of Medium Voltage solutions.
For critical applications, we have a range of Primary Distribution suitable for the customer’s most
demanding needs. These solutions include air-insulated switchgear equipped with withdrawable
circuit breakers and also outdoor solutions.

We focus on value creation by combining our engineering and production skills in the entire
project phase and delivery to the end customer. All solutions are tailored towards efficiency
and to provide cost saving for our customer.

Efacec Switchgear has a range of solutions for Primary Distribution with the following
characteristics:

= Short circuit capacity of up to 50 kA, rated currents up to 4000 A

* Modular and metal-clad construction

» Withdrawable vacuum circuit breaker with low maintenance

« Internal arc testing ensures the safety of both operator and facility, with A FLR accessibility class
= Service continuity is ensured during equipment design with several possibilities of status monitoring

 NORMACEL and QBN7 ranges use vacuum circuit breakers and busbar connection with an air-
insulation system

 Solutions can be customized according to the particular standards and regulations of each customer,
as well as the specifications of each market

q0OBN’

SNORMACEL

qDIVAC
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lad Switchgear Primary Distribution

Overview .

The QBN7 is a Medium Voltage Air Insulated Switchgear, constructed on a modular design with (3 ‘

metallic partitions, making it easy to extend with more feeders.

The installation area required is quite small, but without compromising the operational safety or i

easy access for maintenance.

The standard operation of the equipment is exclusively carried-out from the front and the need to

access it from the rear is limited to the connection of the MV cables.
oal

The construction of QBN7 switchgear is internal arc resistant in accordance with IEC 62271-200, PM W

type, A FLR accessibility, for the protection of personnel and other equipment.

The cubicles are fitted with DIVAC withdrawable vacuum circuit breakers, with high electrical and
mechanical performance in accordance with IEC 62271-100, E3 and M2 classes.

Always in the forefront of the most demanding performances, the QBN7 range has already reached 31.5 kA.

Characteristics

= Modular construction Electrical characteristics
» Expandable Rated voltage 36 kv
« Small installation area Insulation level Basic Option

. . . Lightning impulse 170 kv 200 kv
= Operational simplicity Power frequency 70 kV/1min 80 kV/1min
« Exclusively operated from the front Frequency 50 Hz/60 Hz
e Internal arc resistant Rated busbar current 630 up to 3150 A

Rated tee-off current 630 up to 3150 A

» Equipped with a vacuum circuit breaker (E3 and M2 classes), : :
with high electric and mechanical life Making capacity Dy By SolaD

- . . . Rated short-time current 16 kKA/3 25kA/3 31.5kA/3
= Possibility of wall-mount installation (Special Request) s s s

. . . . Mechanical characteristics
» Reliable and requires little maintenance

Protection degree (IEC 60529) IP3X (P41 upon request)

= Insertion/extraction of the circuit breaker with the compartment
Standard color RAL 7035

door closed for full operator safety

. . o Normal service conditi
- Several optional equipment as specified by the customer ormal service conditions

Ambient temperature Basic: -5 °C/+40 °C | Option: -10 °C/+55 °C

Dimensiones mm

Height 2250
Depth 2570
Width

Tee-off current up to 1250 A 1000/1200
Tee-off current up to 2500 A 1300

Standard Features

IISF DIVAC DIVAC DIVAC é DIVAC $ DIVAC DIVAC DIVAC DIVAC llSF
1250 A 1250 A 1250 A 2500 A 2500 A 1250 A 1250 A 1250A
i DIVAC i
2500 A
\ \)
C C C C C C [ C

) O] O) O) % O) O) O) ¢
IHH I HRH bt A1 R b=t~ IR It 1R It 1t IR It A1t 1R I A1t HHRH bt~ HHRH bt~ IHH i
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SNORMACEL

Withdrawable Metal-clad Switchgear (Simple Busbar) Primary Distribution
i
Overview
[ [
The NORMACEL range includes Medium Voltage Switchgear with air-insulation and modular £3 H
construction that is metal-clad and easily extendable. [ >
The installation area required is quite small, without compromising operational simplicity and
accessibility for maintenance.
Equipment is operated exclusively from the front, which allows NORMACEL switchgear units to be
wall-mounted, reducing even further the area required.
The construction of NORMACEL switchgear is internal arc resistant in accordance with IEC 62271- ¥
200, PM type, AFLR accessibility, for the protection of personnel and other equipment. 4
Cubicles are equipped with DIVAC-type withdrawable vacuum circuit breakers, with high electrical
and mechanical performance in accordance with IEC 62271-200, E3 and M2 classes. Withdrawable
contactors can be used for switching motors.
The continuous development of this product range allows us to achieve high performance levels, Z
with rated currents of up to 4000 A and short-circuit currents up to 50 kKA. <
Characteristics f
= Modular construction Electrical characteristics
= Expandable Rated voltage 12KV 17.5 kv 24KV
= Small installation area Insulation level
. - PR Impulse (1.2 / 50 ms) 75 kVp (95 kVp) 95 kvp 125 kv
Operational simplicity Power frequency (50 Hz / 1 min) 28 kv 38 kv 50 kv
= Exclusively operated from the front Frequency 50 Hz/60 Hz
e Internal arc resistant Rated current 630 up to 4000 A
. i i ircui i i i to 100 kA
Equipped WIFh a vacuum circuit breaker with high electric Making capacity Up to 63 kAp quizs . p Up to 63 KAp
and mechanical life (E3 and M2 classes) or contactor 10 40 KA ’;3
e . L . up to p/3s
- POSSIbIlIty of wall-mount installation Rated short-time current up to 25 kA/3s or 50 kA/3s up to 25 kA/3s
= Reliable and requires little maintenance Mechanical characteristics
« Insertion/extraction of the circuit breaker with the Protection degree IP3X or IP41
compartment door closed Standard color RAL 7035
= Several optional equipment as specified by the customer Normal service conditions
Ambient temperature Basic: -5 °C/+40 °C | Option: -10 °C/+55 °C
Dimensions mm
Height
>1250 A 2120 2120 2350
>1600 A 2250 2250 2350
Depth 1560 1560 1650
Width
<1250 A; <25 kA 600 700 800
<1250 A; <50 kA N/A 750 N/A
2500 A 750 850 900
3150 A /4000A N/A 1000 1200

Standard Features

J,ISF DIVAC DIVAC DIVAC DIVAC % DIVAC DIVAC DIVAC DIVAC ISF
1250 A 1250 A 1250 A 2500 A 2500 A 1250 A 1250 A 1250 A T
™ DIVAC I
2500 A
VY \Y
C C C C C C C C
0] O] O) i O O % O) O O O]
KA I [5zg]y Sl R b Al 1 et it 1R et it [ SPl 1R et it gL SP 1 et it 1HRH bt L1
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S*NORMACEL

N
—__ Withdrawable Metal-clad Switchgear (Double Busbar)

Overview

The NORMACEL range includes Medium Voltage Switchgear with air-insulation and modular
construction that is metal-clad and easily extendable.

For applications that require high reliability and service continuity, Efacec has developed double bus
or transfer bus solutions.

The installation area required is quite small, without compromising operational simplicity and
accessibility for maintenance.

TALAMALEL -

The construction of NORMACEL switchgear is internal arc resistant in accordance with IEC 62271-200,
PM type, A FLR accessibility, for the protection of personnel and other equipment.

Cubicles are equipped with DIVAC-type withdrawable vacuum circuit breakers, with high electrical and
mechanical performance in accordance with IEC 62271-200, E3 and M2 classes.

With this product range, development is carried out in keeping with the customer’s specific needs for
each application.

Check the product in our page.

Characteristics

* Modular construction Electrical characteristics
= Extendable Rated voltage 175KV 24 kv
« Small installation area Insulation level 38/95 kVp 50/125 kVp
- Operational simplicity Frequency pOllizZ60lkiz
- Exclusively operated from the front Rated busbar current up to 3150 A
Rated tee-off current up to 3150 A

- .
Internal arc resistant Crest value of the short-time

f . . . . . . 1 79 kA 63 kA
* Equipped with a vacuum circuit breaker with high electric withstand current
and mechanical life (E3 and M2 classes) Rated short-time current 31.5 kA 25 kA
= Reliable and requires little maintenance Ve dhEEeiatEs
= Insertion/extraction of the circuit breaker with the compartment Protection degree 1P30 or P41
door closed Compartment material Galvanized steel sheet
= Several optional equipment as specified by the customer Standard color RAL 7032
Dimensions mm
Height 2220 3015
Depth
NORMACEL 2820 3000
NORMACEL AR 3000 3200
Width
Tee-off current up to 1250 A 850 900
Tee-off current up to 2500 A 1000 1200
Composition
1 2 19 19 19
-
2
ERCERE
— Description: 7. Auxiliary busbar tee-off
{ A. Main busbar compartment 8. Main busbar disconnector
o G B. Auxiliary busbar compartment 9. Auxiliary busbar disconnector
fl C. Circuit breaker compartment 10. Support insulator
[ [ E D. Cable compartment 11. Support insulator
il E. Low-voltage compartment N
i F. Disconnector compartment 12. Grid
I G. Internal arc (IA) gas exhaust compartment 13. Circuit breaker
— i I 1. Main busbar disconnector control 14. Earthing switch
! 2. Auxiliary busbar disconnector control 15. Earthing switch control
N I H 3. Busbar support insulator 16. Capacitive insulator
= f i 4. General main busbar 17. Cables
oN- o B 15 5. General auxiliary busbar 18. Current Transformer
: J 6. Main busbar tee-off 19. Internal arc system
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Outdoor Withdrawable Metal-clad Switchgear

Overview

The range Outdoor/Storm is used in outdoor applications, with an IP54 degree of protection,
ventilation systems, adequate anti-condensation and enhanced sealing.

The safety of the operator of the facility and equipment is ensured through the use of doors,
dual panel, complete partitioning between cells and optional internal arc detection.

With minimal site construction, requiring only a cable trench for simplified installation of MV/LV and
a building for the Automation command.

Solutions are available from 17.5kV 40 kA to 36 kV 25 kA, single bus bar, with bus to transfer or
double-bus, according to the customer’s specifications.

These solutions were developed in order to ensure the safe and reliable use of equipment
outdoors, even under the most adverse weather conditions.

Check the product in our page.

Outdoor functions range

Electrical characteristics

Rated voltage 17.5 kv 36 kv
- Insulation level
- - L E—m ] Impulse (1.2 / 50 ms) 95 kv 170 kV
Power frequency (50 Hz / 1 min) 38 kv 70 kV
A A2 . Frequency 50 Hz/60 Hz
’; ] : Rated current 630/3150 A
& . 1 Making capacity 80/100 kAp 63/80 kAp
t H
Rated short-time current 31.5/40 kA 25/31.5 kA

Dimensions mm

’ Height <2500
4 v
Depth
; ! i~ Feie Simple Busbar 2200 3000
@1~ FSite 4 ! ! Transfer Busbar/Double Busbar 2900 4000
4 v Width
Tee-off current up to 1250 A 900 1300
NORMACEL Double Busbar NORMACEL Transfer Busbar Tee-off current up to 2500 A 1000 1500

Composition

Description:

1. Exhaust System
2. Roof

3. Outer Door

4. Ventilation

Example: NORMACEL OUT



ithdrawable Metal-clad Switchgear

Overview

For scheduled maintenance or unscheduled outages, Efacec developed ready-to-use solutions,
requiring minimal work to be done on site. The range of Int.M solutions is available with single bus
bar, with very compact dimensions that allow transport on standard trucks. These Medium Voltage
Cubicles are weatherproof and can accommodate a digital control system.

Solutions are available ranging from 17.5 kV 40 kA up to 36 kV 31.5 kA. This range of outdoor solutions
is completely factory-assembled and equipped. As such, it can become quickly operational on site,
with safety and efficiency.

g
3
8
@
2
S

Characteristics E

Electrical characteristics

Rated voltage 17.5 kv 36 kv
Insulation level
= =, Impulse (1.2 /7 50 ms) 95 kv 170 kv
T Power frequency (50 Hz / 1 min) 38 kv 70 kV
A ﬁ Frequency 50 Hz/60 Hz
* o K ¢ + I
31 Rated current 630 up to 3150 A
=CD
Making capacity up to 100 kAp or 125 kAp 40/80 kAp
A 4 .
\ Rated short-time current 40 up to 50 kA 16 kA or 25 kA or 31.5 kA
O (D Dimensions m (mobile platform)
HEHE - A1 B A [] Height <3.6
Depth 9 (up to 6 Cells) 12 (up to 6 Cells)
1 | 9 (up to 8 Cells’ 12 (up to 7 Cells]
W W (up ) (up )
Width <4

NORMACEL Simple Busbar

Composition

[_..a:l .e

|

Example: NORMACEL OUT 24 kV



Medium Voltage Circuit breakers y

Overview

Fifty years of technological development have allowed Efacec Switchgear to present this
equipment. DIVAC is a three-pole indoor circuit breaker with vacuum technology. This solution,
among many other applications, is used by our Primary Distribution product ranges, such as
the NORMACEL and QBN7 solutions.

With reduced dimensions, the DIVAC achieves excellent electrical and mechanical
performances, requiring low energy to perform closing and opening operations.

Check the product in our page

[=]r

Characteristics

« Safe and reliable Electrical characteristics

= Compact design Rated voltage 24 kv 36 kV

= |deal for all Medium Voltage applications Making capacity 25 kA 50 kA 31.5 kA

= Excellent dielectric properties Rated current 4000 A 3150A
. N . P A-3min | FA-3min | FA/A-0.3s | FA-15s | (15s-FA)

Switching cycles

» Excellent arc extinguishing properties g cy! 0-3min | CO-3min | CO/0-0.35 | CO-155 | (155-CO)

= Easy to install Spring reset time <15s

- Easy switching operation Mechanical characteristics

= High electric and mechanical life Standard color RAL 7035

. Applicable standard: |IEC 62271-100 | IEC 62271-1 | IEC 60056 | ANSI IEEE C37.09 | GOST
= Maintenance free pplicable standards | 1 | |

= Several options available

Composition
=_ = =_ = =_ =
® ® @
\ —
® |® 3 5
"l

Description:

1. High current tap

|
‘ O 9 9 a o 2. Poll with vacuum bulb
B

3. Low current tap

o o 4. Reset lever

5. Control mechanism



Outdoor Medium Veltage Circuit Breakers

Overview

Primal istribution

This is an outdoor solution composed of medium voltage circuit breakers enclosed in custom-made
casings. This solution is developed in keeping with the most demanding international standards and is

able to withstand the most adverse extreme conditions.

Besides the circuit breaker, current transformers are also included, as well as control, measurement,

protection and signaling elements.

OCBs are entirely manufactured in welded/bolted steel sheets and finished with highly resistant paint.
Optionally, this equipment can be manufactured in stainless steel sheet and finished with polyurethane

paint.
i

Characteristics
= Safe and reliable Electrical characteristics
= Placed outdoors under extreme conditions Rated voltage 15/27 kv
* Compact design Level of insulation (indoor)

. . . Lightning impulse 90 kv 150 kv
* Ideal for all Medium Voltage applications Industrial frequency 38 kV/1min 50 kV/1min
= Excellent dielectric properties Frequency 50 Hz/60 Hz
» Excellent arc extinguishing properties Rated current 630/1250/2000/3150 A
- Easy to install Crest Value of the short-time 63/79 kAp

» Easy switching operation

» High electric and mechanical life

* Maintenance free

= Several options available

e Composed of 2 different compartments:

- MV compartment with bushings, current and voltage
(optional) transformers and a vacuum circuit breaker

- LV compartment with protective relaying and measuring,
control and signaling elements

Composition

withstand current
Short-time rated current
Mechanical characteristics
Protection degree
Standard color

Housing

Applicable standards
Dimensions mm
Height

Depth
Width

25 to 31.5 kA/1s

IP54
RAL 7038

Welded and/or bolted steel sheet structure protected
by anti-corrosion paint

IEC 62271-200 | IEC 62271-1 | IEC 62271-100 | ANSI IEEE C37.9

2920
1300
1360

Description:

LV compartment
Access window
Roof

10 1 Lifting lugs

11

Bushing
Toroidal transformer

12

Flexible connection

© P NG D AR®DdPE

. Tee-off busbar

10. Support insulator

13

+

12. Ventilation
> 13. Base

Vacuum circuit breaker

11. Detachable access panel

Check the product in our page.



Secondary Distribution

Secondary Distribution

Keeping in mind future trends as well as the demand for efficient and modular solutions, Efacec
Switchgear has been providing solutions adequate for the customer’s needs in any location and
under environmental conditions that require Secondary Distribution solutions.

As such, we are able to present indoor and outdoor solutions to the customer, such as gas-insulated
(RMU) or air-insulated cubicles with several available features. Environmental guidelines are
fully implemented in these solutions to cover the entire operating life of the equipment, covering
design, production and commissioning.

Efacec Switchgear’s range of solutions for Secondary Distribution has the following characteristics:

= Short circuit capacity up to 20 kA, rated currents up to 1250 A
* Modular and compartmentalized construction
« Withdrawable vacuum circuit breaker with low maintenance and replaceable components

= Internal arc testing ensures the safety of both operator and facility, with AFL and/or AFLR
accessibility class lasting up to 1s

= Service continuity is ensured during equipment design with several tools for status monitoring;
* The NORMAFIX range uses vacuum circuit breakers
* The FLUOFIX range uses vacuum circuit breakers

= Solutions can be customized according to the particular standards and regulations of each
customer, as well as the specifications for each geographical market

NMNORMAFIX

NEFLUOFIX

NEFLUOFIX eET
"REVAC
NATS




S NORMAFIX

N
Modular Switchge

Overview

Air-insulated modular switchgear suitable for medium voltage networks as well as industries and
other applications, allowing for high adaptability and customizable configuration based on project
requirements. Cubicles are entirely manufactured in steel sheet, comprising modular units equipped
with several features such as the inclusion of switches, circuit breakers and several other options.

This product is available up to 36 kV covering a wide range of solutions to suit various world markets
in the field of distribution of electrical energy. As well as providing multiple solutions, it has features
that allow for an easy expansion of previously installed MV Switchgear.

n our page.

-
a4
-
Characteristics E i g
= Air-insulated modular switchgear Electrical characteristics
= Equipped with an SF6 load break switch Rated voltage 12 kv 17.5 kv 24 kv 36KV
» Equipped with a vacuum circuit breaker Insulation level 28/75 kV 38/95 kv 50/125 kV 70/170 kV
* Modular construction Rated current 630/1250 A
B Short-time withstand current 16 kA/3s; 20 kA/1s
» Easy to install and expand
. . . Dimensions mm
= Developed in accordance with International Standard
IEC 62271-200 Height 1575 2010
. Depth 860 1155
= Internal arc resistant B
_ . _ ) Width 375/500/750/1000 600/1200
= High electric and mechanical life (E3 and M2 classes) Note: Dirnersi
ote: Dimensions are for reference purposes only.
* Thermal imaging is available (optional)
Standard Features
IS DB CIS SBM TT Ccbh
- 41 — -1 -
-4 '||"
1 1h
T T THf
T
~® = i 0]
v \/
NE TA RN SC DC

IR °
ISF ISF sF fll
SF SF




NFLUOFIX

Compact Switchgear ; Secondary Distributio

Overview
This solution has modular and compact cubicles with full SF6 insulation for medium voltage networks -y
up to 36 kV. It is a modular solution for easy installation due to its dimensions and weight. X
&
Operational safety is ensured by tests carried out in conformity with the most demanding standards, 5 X
including the construction and weather resistance of the solutions. This solution allows for numerous F &)
configurations as well as the incorporation of several options in keeping with the demands of the . 3 //
customer. P P
The reduced dimensions allow for installation in compact substations. Available with up to 5 y
functions in a single stainless steel hermetically isolated tank, which ensures the protection of its
active components against harsh environments.
It is available in a compact version that minimizes on-site work and a modular version that maximizes g
different function settings. s
Characteristics i
= Compact switchgear with SF6 insulation Eleeiies] dEmEeierEies
» Equipped with an SF6 load break switch Rated voltage 12 kV 17.5 kV 24 kV 36 kV
» Equipped with a vacuum circuit breaker Insulation level
. . . Impulse (1.2 / 50 ms) 28 kvp 38 kvp 50 kvp 70 kVp
» Developed in accordance with International Standard Power frequency (50 Hz / 1 min) 30 B Y e
IEC 62271-200 Rated current up to 630 A
» Unaffected by weather conditions )
i Short-time rated current 16kA/3s; 20 kA/3s
* Compact or modular version
. Temperature -259C/+40 °C (others, t
e Internal arc resistant ’ (others, upon request)
- - - - Di ions mm
= High electric and mechanical life (E3 and M2 classes) fmensions
. Height 1275 1728
« Stainless steel tank HIE
Depth 727 900
Width 375/450/750 450/1000
Mechanical characteristics
Protection degrees IP67 (for the medium voltage compartment)
Note: Dimensions are for reference purposes only.
Standard Features
CcDh IS CIS M SB DC

DIVAC

—e—(C )—I—C )—I—( o —C l C

£ £
m (:) ISF G
HC ! HC HC
\ 4

2I1S + CIS 3IS 2IS + DC 3IS + 2CIS

—( ()4




NFLUOQFIX &cT

Secondary Distribution

Overview

SF6-insulated compact RMU for outdoor installation. Solutions are available, with various cable box
arrangements, auxiliary accessories & remote control options. All live parts are protected in an SF6-
insulated tank. This solution comes equipped with an SF6 load break switch and a vacuum circuit breaker.

This equipment is designed for distribution networks up to 12 kV and can operate under the most
extreme conditions, often being used in tropical, arid or saline outdoor areas. It can also be used in

altitudes up to 1000m above sea level as standard.

FLUOFIX GCT is fully assembled at the plant and tested according to standards IEC 62271-200 and ENA

TS 41-36. It incorporates SF6-insulated state-of-the-art technology and was developed in keeping with

the NORMAFIX and FLUOFIX lines, with the following main features:

« Small dimensions and weight

 High electric and mechanical life

 Sealed and weathertight equipment

« Safety features for both operator and equipment
= Maintenance-free

Characteristics

= Outdoor compact switchgear with SF6 insulation

Electrical characteristics

» Equipped with an SF6 load break switch Rated voltage 12 kv
= Equipped with a vacuum circuit breaker Level of insulation
e Power frequency (50 Hz / 1 min) 38 kv
= Unaffected by weather conditions Lightning impulse (wave 1.2 / 50 ms) 95 KVmax
e Internal arc resistant Short-time rated current 21 kA /3s
= High electric and mechanical life (E3 and M2 classes) Rated current
A Ring switching function 630 A
= Stainless steel tank Tee-off protection function 200 A
= Possibility of remote control and connection to SCADA Temperature -25/+40 °C
systems Rated pressure 0.3 Bar (rel)

e Corrosion resistant

Mechanical characteristics

Protection degrees

IPX7 (for the medium voltage compartment)
IP3XW (remaining equipment with closed door)
IP2XC (fascia, with closed door)

IK08
Composition
7k
i A §
f— B
== F W = e
NPT |
“}—&.—. o
i L= o ke}
" ] - ©
> §a |
1 - — P | or | ’—‘
> v G & _.
— Il S 1 - | 1 =
— v . -~ b = -
4 |4 Nr : e <
/ b ; I‘ QE ],_' £DE Description:
5 | ,ﬁk v, a‘f‘,ﬁ 1 1. Main door
— T — 2. Low voltage compartment and cable testing
i - ~ L]
3. Synoptic
3 ! g
v . ' 4. Circuit breaker lever C> X
1 2 F a 5. Switch lever 7‘ F( 7‘ = ~
z i | 6. Cable box C —IHC
o ] 7. Stainless steel tank
b 8. Adjustable feet \/ \ \

Check the product in our page.



Vacuum Circuit Breakers

Overview

distribution network is enhanced when integrating this equipment. Failures can be detected
and isolated by the device and the network can be reconfigured from the control centre or
based on distributed intelligence. This type of technology enables to increase the service
quality and to reduce the cost associated to outages and line-crew dispatch.

REVAC was designed to integrate an automated power distribution system. Reliability on - :
»

REVAC has three poles, each one with the corresponding vacuum interrupter in an epoxy
casing. Each pole has its own actuator mechanically connected by an axis that assures the
synchronisation between them. A lever outside the equipment enables to trip manually.

REVAC circuit breakers, developed to operate outdoors (pole mounted), were designed to
face all environment conditions, easily assembled and easy to use.

Benefits

* Flexile

= Reliable

* Remotely controlled

= Long service life (10 000 mechanical manoeuvres)

« Ideal for adverse environmental conditions

* Compact equipment design

« Simple and flexible installation

» Adapted to any type of pole assemblies

= Few mechanical parts, minimal maintenance

» Prepared for smart automation of distribution networks

Technical Data

Rated Voltage 12 kv 17.5 kv 27 kv 36 kV g
Rated Current 630 A :
Frequency 50 / 60 Hz ‘g
Short-time Short-circuit Current 12.5 kA (3s) H
Impulse Insulation Level (1.2 / 50 ps) 75 kv 95 kV 125 kv 150 kv 8
Short-circuit Making Current 31.5 kAp
Breaking Capacity 12.5 kA
Auxiliary Voltage Supply 48 Vec / 110 Vea / 220 Veca
Applicable Standards IEC 62271-111 / |IEEE C37.60 / IEC 62271-1
Weight (kg) 145 160
Dimensions (mm)
Width 735 750
Height 784 850
Depth 885 885

Controller

The REVAC is equipped with a RCU 220E controller that
targets protection and control of distribution assets o
together with conventional RTU-functionality. The RCU 220 Sectionalizer
provides not only reclosing function but also feeder isolation i
and restoration algorithms for loop/ring configurations.
The automatic loop restoration control function has the
advantage of not requiring communication capabilities
to isolate faulty sections and restore power to unaffected
segments.

6

Sectionalizer Recloser Sectionalizer

¢
i s



Switches

Overview

IATS is an SF6 load break switch for pole-mounting. All live parts are protected against
environmental hazards inside an SF6-filled compartment. The switch is sealed for life in a
stainless steel tank.

IATS was designed to be used outdoors, in power distribution facilities, under the most extreme
conditions. This equipment is particularly suitable for industrial (dust, sand), tropical, arid
and saline environments. It can be used at altitudes above 1000 m of altitude.

IATS is assembled and tested according to standard IEC 60265. The increasing demands
regarding people and equipment protection are taken into consideration by Efacec Switchgear
during the development and design of this equipment.

Characteristics

Check the product in our page.

= Reliable Electrical characteristics
* Compact and light Rated voltage
« Suitable for all kinds of poles Level of insulation
- Power frequency (50 Hz / 1 min)
« Ideal for extreme weather conditions Lightning impulse (wave 1,2 / 50 ms)
» Not hazardous to the environment Rated current
» Easy to install Short-time short-circuit current

- Easy to operate Short circuit making current
. . . . Breaking current: mainly active load

= Remote control and monitoring via radio )
Breaking current: closed loop

» Simple and safe (mechanical and electric) interlocks BTy DT Gl Gy

= High electric and mechanical life Ambient temperature
= Maintenance free Mechanical endurance
= Several options available Mechanical characteristics

Protection degrees
(IEC 60529 y EN 50102)

12 kv 17.5 kV 24 kV
75 kVp 95 kVp 125 kvp
28 Kv 38 Kv 50 Kv

400 A or 630 A
12.5kA/3s; 16 kA /3s
31.5/740 kA
630 A
630 A
25A

-25°C/+40 °C (others, upon request)

2.000 operations

IP54 (mechanism compartments)

IP67 (MV compartments)

36 kv

170 kVp
70 Kv

Standards IEC60265 | HN 64 S46
Standard Features
= Command center
N --
Y - S(?ADA o * SF6 load break switch
P—, - Mlcroproce_ssor | - Motor
—— - Control unit I - Transformers
- Computers ! - SF6 low pressure alarm
- Radio |
- Modem |
- Antenna ff\f ! * Mechanical actuator
: - Switching lever
= Control cabinet Control A - Interlocks
- Local pushbuttons cabinet

- Local/remote

- Battery and battery charger
- Heat resistant

- Microprocessor

- Remote control unit

- Signal inputs / outputs

- Radio

- Modem

- Antenna

- Fault detection relay

Example of IATS



High and Medium Voltage Switchgear

For high and medium voltage power distribution, Efacec Switchgear provides a set of solutions up
to 550 kV. The range of solutions for High and Medium Voltage Switchgear includes disconnectors,
circuit breakers, withdrawable circuit breakers and switches.

Efacec Switchgear has been developing solutions by using the most advanced IT resources with the
purpose of increasing the performance of said equipment.

The guarantee of an excellent mechanical and electrical performance of the High and Medium
Voltage Switchgear solutions is evidenced by the documentation concerning all type and routine
tests that were carried out, taking into account all kinds of equipment installation, even those
under the most adverse conditions (seismic areas or extreme temperatures).

Efacec Switchgear’s range of solutions for High and Medium Voltage Switchgear has the following
characteristics:

= High voltage disconnectors include several options and can be transported while assembled at
lower voltages or in modules at higher voltages

= Allow for manual, motor, local or remote operation by using a control capable of operating all poles
simultaneously or individually, as per the needs of the customer

= Easy installation and maintenance with economic and financial gains
= Short breaking times
= Highly efficient and adequate materials

= Solutions with type tests in accordance with current IEC standards, guarantee to the customer that
the device reaches the intended ratings

NSHCR =SHD

NSvyL SSvN
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Horizontal Break Bisconnectors

Overview

These two or three-column disconnectors include center break (SHD) or double side
break (SHCR), have separate poles and are for outdoor installation. They can be supplied
with manual, motor, local or remote control.

Closing and opening operations are made by rotating the movable contact blade in a
horizontal plane. Optionally, this equipment can also be supplied for vertical or suspended

mounting. g
L
Characteristics E . f
e Up to 245 kV * Seismic-resistant
* Up to 50 kA (rms)/4000 A = |ce-resistant
= Easy installation and maintenance = Double side break/center break
= |[EC/ANSI certification
Lightning impulse ; :
withstand voltage Power frequency withstand voltage Rated withstand current
IEC Rated Rated permanent To earth and Across the To earth and between Across the insulating kAp RIV test
ANSI voltage current between poles  insulating poles distance Short-time KA (rms) Y (@)
distance (kvrms) (kvrms)
Type (kv) (A) (kVp) (kvp) Dry Rain Dry Rain
SH1R-24 up to 2000  up to 2000 Sl 25 80 65
24 25.8 125 150 145 165 50 70 50 60 60 7 60
SHD-24 up to 3150 up to 3000 50 40 125 114
SH1R-36 up to 2000  up to 2000 SIS 25 80 65
SHD-36 36 38 up to 3150  up to 3000 170 200 195 220 70 95 70 80 80 105 80 50 44 125 114
SHCR-36 up to 2000  up to 2000 50 44 125 114
SH1R-72.5 up to 2000  up to 2000 31.5 25 80 65
SHD-72.5 72.5 72.5 upto3150 up to 3000 325 350 375 385 140 175 140 140 160 193 160 50 44 125 114
SHCR-72.5 up to 2000  up to 2000 50 44 125 114
SHD-100 100 up to 3150 450 520 185 185 210 210 50 125
SHD-123 123 121 upto 3150 up o 3000 550 550 630 605 230 280 230 230 265 308 265 50 44 125 114
SHCR-123 up to 2000  up to 2000
SHD-145 up to 3150 up to 3000 <2500 pV <500 pv
145 145 650 650 750 715 275 33 275 275 315 369 B15 50 44 125 114
SHCR-145 up to 2000  up to 2000
SHD-170 170 169  up to 3150 up to 3000 750 750 860 825 325 385 325 315 375 424 375 50 44 125 114
SHD-245 245 242  upto 3150 upto 3000 1050 900 1200 990 460 465 460 385 530 512 530 50 44 125 114
Dimensions mm
Model SHI1R 24 SH1R 36 SHD 36 SH1R 72 SHD 72 SHCR 72 SHD 100 SHCR 100 SHD 123 SHCR 123 SHD 145 SHCR 145 SHD 170 SHD 245
A 495 600 920 1240 1195 1700 1445 2100 1665 2200 1945 2600 2180 2820
B 390 530 420 830 569 480 569 668 796 714 898 902 1000 1360
D1 - - 765 1086 1035 969 1285 1219 1505 1419 1797 1739 1997 2783
D2 765 905 920 - 1195 1175 1445 1425 1665 1625 1945 1945 2180 2820
E 695 800 900 1100 1370 1360 1570 1760 1790 1860 1990 2300 2290 2870
H 195 445 445 770 770 770 1020 1020 1220 1220 1500 1500 1700 2300
Mass kg
Weight 60 80 80 100 120 120 130 180 250 250 220 280 250 410

Standard Features

D1

SHD SHCR SHIR



Vertical Break Disconnectors

Overview

This rotating vertical break disconnector is intended for outdoor installation. It is composed
of three insulators, two of them fixed (support) and a switching rod. Operation is made by
means of motor control and, optionally, can be supplied with manual control, motor, local
or remote control.

Closing and opening operations are made by rotation (SVN) or translation (SVL) of the
switching rods and mechanisms, which rotate the blade around the shaft itself during
opening/closing and rotate it in a vertical plane during the transition between the opening
and closing positions.

Characteristics

* Up to 245 kV

e Up to 50 KA (rms)/3150 A

» Easy installation and maintenance

= IEC/ANSI certification

* Seismic-resistant

* |ce-resistant

= Supply option with earth switch included

Lightning impulse
withstand voltage

Power frequency withstand voltage

Rated withstand current

Check the product in our page

IEC Rated Rated permanent To earth and Across the To earth and Across the isolating kAp RIV test
ANSI voltage current between poles isolating between poles distance Short-time KA (rms) HV (1MHz)
distance (kvrms) (kVrms)
Type (kvrms) (AMPS) (kvp) (kvp) Dry Rain Dry Rain
SVL-36 36 170 200 195 220 70 95 70 80 80 105 80 88 40 38 100 61
TLTRE up to 1250 A up to 1200 A
e {2258 7 2.5 325 350 375 385 140 175 140 145 160 176 160 154
SVN-72.5
SVN-100 100 450 520 185 185 210 210
H 50 38 100 61
SVN-123 123 121 up to 3150 A up to 3000 A 550 550 630 605 230 280 230 230 265 308 265 308
SVN-145 145 145 650 650 750 715 275 335 275 275 315 368 315 368
<2500 pV <500 pV
SVN-170 170 169 750 750 860 825 325 385 325 315 375 423 530 423
SVN-245 245 242 1050 1050 1200 1155 460 545 460 455 530 600 530 600
Dimensions mm
Model SVL-36 SVL-72.5 SVN-72.5 SVN-100 SVN-123 SVN-145 SVN-170 SVN-245
1100 1450 1940 2140 2440 2640 2790 3490
B 1315 1915 2105 2550 3005 3535 3835 5220
c 840 1160 1180 1430 1630 1910 2110 2784
D 625 950 980 1230 1430 1710 1910 2583
E 900 1250 1675 1875 2175 2375 2525 2840
H 445 770 770 1020 1220 1500 1700 2300
Mass kg
Weight 75 125 140 200 240 280 360 550
Standard Features
1 =
* - A .
: . A +
Ry 5264,
i a| T2 %
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=
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Overview

These pantograph-type disconnectors have separate poles and are intended for
outdoor installation. They can be supplied with manual or electric control. Closing
and opening operations are made by the contact blade moving in a vertical plane.

These devices have a simple design and are easy to assemble.

Characteristics

* Up to 420 kV

« Up to 50 kKA (rms)/4000 A

= Easy installation and maintenance
« [EC/ANSI certification

» Seismic-resistant

= |ce-resistant

Test pulse voltage

IEC Rated Rated permanent To earth and Across the
ANSI voltage current between poles isolating
distance
Type (kvrms) (AMPS) (kVp) (kVp)
SXD-72.5 72.5 72.5 325 350 375 385
SXE-170 170 169 up to 3150A up to 3150A 750 750 860 825
SXE-245 245 242 1050 1050 1200 1155

SXE-420 420 400 up to4000A up to 4000A 1425 1470 1425 1617

Dimensions mm

Power frequency withstand voltage

To earth and

between poles

(kvrms)

Dry
140 175
325 385
460 545
520 680

Model SXD-72.5 SXE-170
A 1230 1789
B 1630 2506
C 886 886
D 770 1700
d 990 1900
Mass kg
Weight 75 140

Standard Features

Rain
140 145
325 315
460 455
520 680

Across the isolating
distance
(kVrms)

Dry
160 176
375 423
530 600
610 748

Rain
160 154
375 423
530 600
610 748

Rated withstand current

Short-time

40

50 38

SXE-245

2445
3353
886
2300
2400

200

Switching impulse
withstand voltage

kAp RIV test To earth and Across the
KA (rms) HV (1MHz) between isolating
poles distance
(kvp) (kvp)
100

125 @1 <2500 <500
[\VAT\Y
1050 900 (+345)

SXE-420
3580
4780

3400

240

M

Check the product in our page



Semi-Pantograph Disconnectors

Overview l

These semi-pantograph-type disconnectors have separate poles and are intended for outdoor
installation. They can be supplied with manual or electric control. Closing and opening
operations are made by moving a single articulated blade. These devices have a simple design
and are easy to assemble.

Their articulated design provides these disconnectors with a high mechanical resistance to
short-circuit electrodynamic stress, allowing them to achieve high performances.

Check the product in our page.

(=

Characteristics

« Up to 550 kV

* Up to 63 kA (rms)/3150 A

= Easy installation and maintenance
« |[EC/ANSI certification

= Seismic-resistant

* Ice-resistant

Test pulse voltage Rated withstand current Switching impulse

Power frequency withstand voltage

IEC Rated

withstand voltage

Rated permanent To earth and Across the To earth and Across the isolating kAp RIV test To earth and Across the
ANSI voltage current between poles isolating between poles distance Short-time  ka(ms)  HV(IMH2) — between isolating
distance (kVrms) (kVrms) poles distance
Type (kVrms) (AMPS) (kVp) (kVp) Dry Rain Dry Rain (kVp) (kVp)
1425
SP-420 420 362 1425 1050 1155 520 545 455 610 600 455 1050 900 (+345
Up to3150A up to3150A (240 50 50 120 130 o0 0 )
SP-550 550 550 1550 1550 (+315) 1705 620 710 620 800 781 620 H H 1175 900 (+450)
Dimensions mm
Model SP-420 SP-550
A 2547 3213
B 3310 3510
C 705 705
D 4000 5330

Standard Features

jaaal




Compact Substations

Due to the market evolution in the scope of turnkey solutions and their high level of customization,
Efacec Switchgear has extended its portfolio of power distribution solutions to include compact
substations. These solutions incorporate the majority of equipment developed by the Efacec Group.
Currently often used in the field of renewable energy, these solutions allow for quick commissioning
as well as easy integration in either an urban or rural environment.

These solutions have evolved in keeping with the smart concept. When developing its intelligence
solutions, Efacec Switchgear takes into account the evolution of power distribution networks in the
scope of urban mobility and efficient management of the electrical grid.

Efacec Switchgear’s range of solutions of Compact Substations has the following characteristics:

» SF6 or air-insulated Medium Voltage Switchgear

= Protection, control and measuring units

= Up to 4 oil-filled or dry Medium/Low Voltage distribution transformers
= Low Voltage Switchgear: Low Voltage Cells

= Direct cable connections through Medium Voltage and Low Voltage

= Earth circuits

« Lighting circuit and auxiliary services

« Possibility of integrating ventilation systems

= Precast concrete or metal building, easy to install on-site

« Fully factory assembled

» Configuration and parameterization of compact substations by resorting to proprietary software

SMSA

“MsB

NOUCBET
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NoUCBET

Overview

PUCBET is a compact substation designed for outdoor installation. In order to meet the specific
needs of each project and each customer, several configurations of PUCBET are available in
several models of existing concrete buildings.

The several available concrete buildings allow for various equipment combinations. It is possible
to install dry or oil-immersed power transformers/converters and also to install medium voltage
equipment, either air-insulated or full SF6-insulated equipment.

PUCBET is a precast building with dimensions that make it possible to implement any Medium
Voltage electrical arrangement, perfectly adapting to the various uses and needs of the
customer in scope of both public and private distribution. The high reliability and resistance of
this equipment is ensured by the quality of the reinforced concrete, which provides a resistance
higher than 300 kg/cm2 and full impermeability. It should be stressed the importance of the
concrete shell’s very high mechanical resistance, since the sites where this type of equipment
is installed are, most of the times, accessible to the public and not fenced.

Characteristics

= Follows all applicable standards and regulations, ensuring
a full operational safety

= Manufactured in highly resistant and fully impermeable
reinforced concrete

= Allows for the use of any type of cladding and outer coating
= \lentilation windows and grids in painted and galvanized steel

= Resistant to the most extreme weather conditions and tested
for seismic environments

= Simple to integrate in rural and urban environments

» Great flexibility in the use of inner space

= Adapted to several kinds of equipment (public and private)
» Easy to transport and assemble

» Low construction cost

= Short delivery times

= Turnkey solution

= Power convertors (Inverters) for renewable energies

Standard Features

Electrical characteristics

Medium Voltage

up to 36 kV - 50 Hz

Low Voltage up to 1000 V

NORMAFIX Check respective specifications

FLUOFIX Check respective specifications

Transformer Rated voltage up to 36 kV Power up to 1600 kVA*L

Mechanical characteristics

Standard Colors *2

Dimensions mm

Wall frames/ironwork : RAL 1015

Model PBT-3500 PBT-4500 PBT-5500 PBT-6500 PBT-7500 PBT-8500
Depth 2520 2520 2520 2520 2520 2520
Width 3500 4500 5500 6500 7500 8500
Height 2600 2600 2600 2600 2600 2600
Mass r

Weight (without transformer) 14 18 20 23 27 30

*1 Further options upon request
*2 Others upon request

= Buildings with different width upon request
= The presented solutions are subject to possible changes

§ §
=z - =z =z R ) . o o £ o
" | ’
#+HC HC HC IHC - IHC HC $iHC IHC IHC
v v

Check the product in our page.
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Compact Substations

Overview

PUCMET is a compact substation designed for outdoor installation. Its small dimensions allow
for optimal transport costs as well as the required installation space.

Made in welded construction, this building has the following compartments that are fully
segregated:

» Compartment for medium voltage cubicles, prepared for Efacec Switchgear’s NORMAFIX and
FLUOFIX equipment

e Compartment for distribution transformers
e Compartment for the low voltage distribution board

Check the product in our page.

Characteristics

» Certified by KEMA

Electrical characteristics

 Fully tested in the factory Medium Voltage up to 36 KV
= Completely manufactured in stainless steel (optionally in Low Voltage up to 1000 V
zincor) NORMAFIX Check respective specifications
= Resistant to extreme environments - protected against FLUOFIX Check respective specifications
corrosion Transformer Rated voltage up to 36 kV Power up to 1600 kVA

= Special anti-condensation ventilation system Earth circuit

Earth protection circuit - 20x1 copper tape with 20 mm2 section
. . . . Earth service circuit - insulated copper tape with 35 mm2 section
« Simple to integrate in rural and urban environments

. Cren . . . . Mechanical characteristics
= High flexibility in the distribution of inner space

» Adapted to several types of equipment (public and private)
= Easy to transport (20 or 40-feet containers) and assemble

Protection degree

(IEC 60529 & EN 50102)

All compartments (MV, LV and Transf.) possess IP 35D

« Small installation area
= Low maintenance

= Anti-vandal protection
* Low construction cost
= Short delivery times

= Turnkey solution

Standard Features

Standard color ** RAL 7032

Dimensions mm

Model PUC 3F PUC 4F PUC 5RC PUC 3F PUC 4F PUC 5F
630 1000 630 1000 (36) 1000 (36) 1000 (36)

Depth 1600 2250 2250 2250 2250 2250

Width 3350 3350 2850 3350 5000 5600

Height 1930 2040 1930 2335 2335 2335

Mass kg

Weight (without transformer) 1240 1710 1555 2015 2880 3305

*1 Others upon request

= Buildings with different dimensions upon request

= Solution of larger power upon request

= The presented solutions are subject to possible changes

Cells LV

PUC 3F 630

PUC 4F 1000

i i i

Cells LV

PUC 5F 1000 (36) PUC 5RC 630

Cells Lv




Overview

These installation solutions are for outdoor areas in secondary power distribution networks. This
solution is the most recent answer to Efacec Switchgear’s technological development with the
purpose of meeting the needs of the global market.

These solutions are designed according to the demands and local specifications, particularly
regarding public safety and the operator’s safety. They incorporate medium voltage equipment,
low voltage equipment, distribution transformer with a steel structure resistant to the most varied
conditions. Several options are available, such as gas exhaust systems or anti-theft protection
systems.

Characteristics

» Compact substation, standard up to 1000 kVA and voltages
up to 24 kV

» Steel, 3CR12 stainless steel or other material according to

Electrical characteristics

Medium Voltage

Low Voltage
the specification of the Customer FLUOFIX
« Small installation area Transformer
= Easy to transport and install Compartments

« Short delivery time Dimensions mm

* Low maintenance Model
» Turnkey solution Depth
Width

= Flexibility of space distribution Hoidh
eight
= Option for installation of internal arc-proof means (chimney)

Note: Different power upon request

= Additional information

- Medium voltage compartment with an SF6-insulated unit
of the FLUOFIX range

- Low Voltage switchgear in keeping with the customer’s
specifications

MSA
2800
1124
1425

Check respective specifications

Power up to 1000 kVA

MSA-c
2800
1124
1925

Medium Voltage | Low Voltage | Transformer

MSB
3000
1650
1465

MSB-c
3000
1650
1925

Composition
——— e A HE e ——
df . .
|- = ® @Y=
Imn =" =
il 2 L= ©000 .= |
’ 4 - — : - I
| — .
B L ) I
@ 5 )

W—:——:—%—:——:——:—————:——i—r —_— =

SABS

Certified by SABS
(South African Bureau of Standards)
- IAC-AB classification

APPROVED
- Internal arc: 20 kA 0,5s

Check the product in our page.
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Compact Mobile Substations

Overview

Compact Substations '

This is the most recent High and Medium Voltage Switchgear solution, which combines
current technologies and equipment with significant network experience. The main
feature of this solution is mobility. It is composed of generating equipment, low and

medium voltage solutions all integrated and incorporated into a container specifically
prepared for this purpose. The indoor space w as carefully studied in order to ensure
a better performance of the equipments as well as the full safety of the complete
solution. A full exterior customization is also possible in accordance with the customer’s

specifications and image.

Characteristics

« Emergency medium voltage supply system equipped with:
- Medium voltage solution up to 36 kV
- Generator up to 1250 kVA (standard)
- LV/MV step-up transformer, single voltage or double voltage
= Semitrailer (optional)
» Medium voltage cable winders (optional)
* MV metering equipment (optional)

= In keeping with all applicable standards and regulations,
ensuring a full operational safety

* The container-type construction allows for easy transport
(road, sea or railway)

« \lentilation adequate for the installed equipments
» Turnkey solution

= Possibility of customizing an exterior image according to
the Customer’s specifications

Electrical characteristics
Medium Voltage up to 36 kV
up to 630 A

up to 1250 kVA

Rated Current
Power Unit
NORMAFIX Check respective specifications

Dimensions m (mobile platform)

Depth up to 12
Width up to 2.5
Height up to 4

Composition
IUET 0
() efacec
tecnologia e move o munco
www.efacec.com
I
E;—Zf 0 H’ (0]
[ s B Laim = I =
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- . Gl %

Check the product in our page.



Solutions & Service

Overview

Efacec Switchgear has the expertise of more than 60 years developing, producing, installing,
rehabilitating and maintaining Medium and High Voltage installations.

All technical means available leverage the capacity of Efacec Switchgear, associated to
highly qualified and specialized teams in this type of installations. Customers are provided
with highly reliable and available systems resulting on economic profits and a more
competitive business.

Remodelling/ Rehabilitation

High voltage

= Reconditioning of HV circuit-breakers and sectionalizers;

= Adapting/remodelling of High Voltage installations, with the replacement of:

= Conductive parts of sectionalizers;

= Old sectionalizer commands by up-to-date electrical commands;

 Earth sectionnalizers;

= Re-electrification of the circuit-breaker commands;

= Mobile parts of extractable parts with circuit-breakers and last generation transformers.

Medium voltage

» Replacement of end-of-life circuit-breakers by today’s technology circuit-breakers (air cut,
DIVAC circuit-breaker) by adapting them to Efacec panels and others;

= Development of adapting cells between different cells;

* Remodelling command and protection systems;

= Deployment of safety systems using lock and/or padlock;
< Installation of internal arc detection.

Commissioning

= Assembly of circuit-breakers, sectionalizers and HV draw-out units;
« Tuning, tests and commissioning;

« Assembly of medium voltage equipment;

= Protection relays setting and testing;

« Site acceptance tests and commissioning.

Maintenance After-Sales Service

Efacec has the proprietary know-how of multiple Efacec and third party The know-how and the experience of more than 60 years of field activity
equipment and systems, covering a high level of technical areas and is enable us to play a leader role in domestic market and a reference
entitled to supply a complete service, including total or part of overall in the international market, supplying a very qualified service to our
maintenance contracts of medium and high voltage, at the power clients. We developed systems of power management and power
production centres, transport, distribution and industry. efficiency, focusing on how to use power by the clients, improving the

quality and reducing costs.

The aim of these intervention areas is to enhance the reliability, availability, durability, efficiency and productivity of equipment and systems, assuring
the protection and safety of people and reducing direct and indirect costs of maintenance and exploitation. The Efacec has the competence and
experience required, running a quality service that adds value to their customers, opportunities for greater competitiveness to your business.



Factory Plants ®commercial Delegations

South Africa
Algeria
Angola
Saudi Arabia
Argentina
Brazil

Chile

Spain
France
Hungary
India
Lebanon
Morocco
Mozambique
Portugal
Czech republic
Romania
Colombia

) LEIZIGHED
L d .Q

Main references

Our experience, flexibility and capacity to innovate allow us to present customers with solutions adapted to their needs.

Technologic and organisational innovation have allowed Efacec to create a complete portfolio of systems and products capable of meeting our client’s
most demanding needs and this can be seen by the vast number of companies that are hereby referenced:

» ADP Paris Airport (France) « EDP Bandeirantes (Brazil) » LYDEC (Morocco)

« Bergen Metro (Norway) « EDP Distribuicao (Portugal) o MATELEC (Lebanon)

» COBRA Group(Spain) o ENA Energy Networks Association (UK) * ONE (Marocco)

o CAMEG (Algeria) « ENDESA (Spain) o PORTUCEL (Portugal)

o CEGELEC (France) « ENE (Angola) « PPC (Greece)

o CEM (China - Macau) « ENEL (ltaly) « REE (Spain)

e CEZ Group (Czech Republic) « E-ON (Germany; UK; Central Europe) « RELIANCE (India)

o CHILECTRA (Chile) « ENERGOINVEST (Bosnia and Herzegovina) * REN (Portugal)

o CIMPOR (Portugal) « ENERGY TRANSFO (Marocco) » Sao Paulo Metro (Brazil)
o CITY POWER (South Africa) + FORCLUM (France) « SEC (Saudi Arabia)

o CORPOELEC (Venezuela) o GALP (Portugal) « SONANGOL (Angola)
 Dublin Metro (Ireland) o HC Energia (Spain) o SONELGAZ (Algeria)

« EDEL (Angola) « IBERDROLA (Spain) » SOPORCEL (Portugal)

» EDENOR (Argentina) » ISOLUX (Spain) « STEG (Tunisia)

« EDESUR (Argentina) « Lisbon and Oporto Metro (Portugal) « Sporting Club de Portugal (Portugal)
« EDF (France) « KAHRAKIB (Algeria) « TSE (Belgium)

« EDL (Lebanon) « KAHRIF (Algeria) « UNION FENOSA (Spain)



Headquarters

Apart. 1018
4466-952 S.
Portugal

Due to our policy of continuous development, specifications may change whithout notice. Not valid as a contractual item.

mod. CS24311410B1




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


