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SynchroTeq Plus – SynchroTeq MV
Controlled�Switching�&�Monitoring�Devices�for�HV�&�MV�Circuit�Breakers
FACTS:�MSC,�MSR,�FLT�in�Standalone�and�SVC/Statcom Configurations
Power�Transformer�Energization:��Effective�Mitigation�of�Inrush�Currents�&�
Voltage�Disturbances�via�Residual�Flux�Management
Easier�Grid�Integration�of�Renewable�Energy�Sites,�Grid�Code�Compliance
Mandatory�in�Power�Generation:�Hydro,�PHES,�Gas,�Nuclear�Power�Plants
Reduce Arc Flash, Increase Commercial & Industrial Power CapacityReduce�Arc�Flash,�Increase�Commercial�&�Industrial�Power�Capacity
Also�for�Electrical�Arc�Furnaces,�Railways,�Oil�&�Gas



� Additional capability added to a standard circuit breaker� Additional�capability�added�to�a�standard�circuit�breaker�
� Open/Close�circuit�breakers�at�any�precise�electrical�instant

Target angles

Command
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� Controlled Switching Device for HV & MV Circuit Breakers� Controlled�Switching�Device�for�HV�&�MV�Circuit�Breakers
� Suitable�for�All Brands�and�All Types�of�Circuit�Breakers
� Added Val e for either Brand Ne or E isting C/Bs� Added�Value�for�either�Brand�New�or�Existing C/Bs�
� Web�based�C/B�Monitoring�and�Waveform�Recording
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SynchroTeq™ MV � Renewable�
Energy

� Distribution,�
VVO,�VVR,�
SVC SSVC�Statcom

� Industry,�
1,�2,�3�Phase�Applications

Switchgears�� C/Bs�� Switches�� Reclosers
3�� 6�� 11�� 13,5�� 25�� 36�kV��

Commercial,�
Building
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Random Switching =�Restrikes and�Re�Ignitions in�Circuit�Breakers

2 0

� Capacitor�Bank�Switching�(Close)� � Shunt�Reactor�Switching�(Open)�

Inrush current !!

Nominal value 0.5

1.0

1.5

2.0
*10^6

Contact separation

-1.5

-1.0

-0.5

0.0

Re-ignition and surges!!
Voltage 0 10 20 30 40 50

-2.0 *10^-3

(f ile Aind0.pl4; x-var t)  v:NETW1     c:NETW1 -INDUC1     t: DIEL11     

Re-ignition and surges!!
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� Good Arc Conduction Avoid Restrikes & Reignitions� Good�Arc�Conduction,�Avoid Restrikes &�Reignitions
� Avoid Stresses,�Voltage�Dips and�Transients

� Capacitor Bank Switching (Close) � Shunt Reactor Switching (Open)

1.0

1.5

2.0
*10^6

Current interrupted

Dielectric withstand

Current

� Capacitor�Bank�Switching�(Close)� � Shunt�Reactor�Switching�(Open)�

0.0

0.5

Contact separation
Current interrupted
at zero crossing

Nominal value

0 10 20 30 40 50
-1.0

-0.5

*10^-3

(f ile Aind2.pl4; x-var t)  v:NETW1     c:NETW1 -INDUC1     t: DIEL11     

Controlled 
conduction by arc

Nominal value

Voltage
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� Fast�Switching�for�MSC/MSR/FLT�in�FACTS�SVC�STATCOM
� Dynamic�Switching�Anglesy a c S tc g g es
� Secure�Support�of�Partially�Discharged�Capacitor�Banks
� Combined�Loads�with�Matching�Switching�Strategies
� Event�&�Waveform�Recording�+�Analyzer�+�COMTRADE��
� IEC61850,�IEC60870�5�101/104,�DNP3,�Modbus (Option)

11



12



Using�patented�algorithms,�SynchroTeq�is�the�only�product�in�the�market�
capable�of�evaluating�the�capacitor�trapped�charge�resulting�from�C/B�
opening
The�C/B�is�closed�at�a�variable�angle�calculated�according�to�the�
capacitor residual voltage thus eliminating stresses & inrush currentscapacitor�residual�voltage�thus�eliminating�stresses�&�inrush�currents.
The�capacitive�VAR�compensation�is�always�available,�no�matter�the�time�
from�the�previous�de�energization (instantaneous�restoration�capable)
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� Achieve Smooth Power Transformer Energizations� Achieve�Smooth�Power�Transformer�Energizations
� Take�Into�Account�the�Residual�Flux�in�Transformer’s�Core
� Avoid�Inrush�Currents,�Voltage�Disturbances,�Stresses�, g ,
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Transformer voltage

Core flux
CB Opening

Residual flux

Like�if�there�would�not�be�any�interruption!

Core flux Residual flux
CB Closing
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2 PU

4 PU

SynchroTeq™

Delayed control strategyUncontrolled switching Switching at peak voltage
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� Integration�of�
Renewable�Energy

� Hydro�Generation�
&�Storage

� On�Shore/Off�Shore�
sites,�FPSOs�

Seamless Energization for…

� Improved�TSO�&�
DSO�Grid�Stability

� Grid�Code�
Compliance

� Improved�Protection�
Strategies

� Electrical�Arc�
Furnaces

� SVC�&�HVDC�
Substations

� Industrial�&�
Commercial�Power�

Seamless�Energization for…�
� Railways�

Substations

p g
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Advanced CSD

LAN Pl I

Advanced�CSD
Web�based�Monitoring

SynchroTeq™ Plus

Bypass &�
Redundancy

LAN�Plug�Ins

Residual Flux�
Calculation

Redundancy

Fits in Substation Control HouseFits�in�Substation�Control�House
or�in�Circuit�Breaker�Cabinets

Automation�
Module�� TRAS
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SynchroTeq™ MV Advanced�CSD
Web�based�Monitoring

3�Compact�Units�for�
FACTS�&�Transformers

Distributed Flux�
Acquisition�for�
Transformers

Automation�
Module

1,�2,�3�Phase�Applications
Switchgears�� C/Bs�� Switches�� Reclosers

3�� 6�� 11�� 13,5�� 25�� 36�kV��

24



SynchroTeq SynchroTeq 
Plus MVR   MVX    MVS   MVFM

Source�AC�voltage�measurement� 3 ���������1����������
Load�AC�current�measurement 3 ���������3���������� 3
Load�AC�voltage�measurement 3�(Opt.) N/A 3 1 3
DC�control�voltage�compensation ! ��������� !����������
Temperature�compensation 4�20mA ��RTD/4�20ma��p p
Pressure�compensation 3x4�20mA ���������N/A�������
Coil�driver�supervision !� ���������N/A�������
Integrated bypass unit ! (Opt ) N/AIntegrated�bypass�unit !�(Opt.) ���������N/A�������
Web�interface ! ��������� !���������� !�
Event/Waveform�storage�capacity 2000 �������� 500�������� 500�
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SynchroTeq�MV� SynchroTeq�Plusy q y q

Applications SynchroTeq�
MVR�

SynchroTeq�
MVX

SynchroTeq�
MVS

SynchroTeq�
Plus

SynchroTeq�
Plus�+�Flux

SynchroTeq�
Plus�+�TRAS

Capacitor Banks�� MSC�/�MSCDN � �
Shunt Reactors – MSR � �Shunt�Reactors MSR � �
Power�Transformers�(3�Phases�� Peak�Voltage) � � � �
Power�Transformers�(3�Phases�� Residual�Flux) � �
Power�Transformers�in�Parallel�(3�Ph�� Res�Flux) �
Power�Transformers�(1�Phase�� Residual�Flux) � �
Power�Lines �
SVC/Statcom � MSC�/�MSR�/�FLT � �

Voltage�Range

(1)�:�SynchroTeq�MV�is�applicable�to�Spring/Vacuum�C/B�types�only�� Limitations�may�apply
(2)�:�SynchroTeq�Plus�is�applicable�to�all�C/B�motion�technologies�including�Air�Blast,�Hydraulic,�Pneumatic,�Spring,�Electro Magnetic�...�

1kV to�40kV(See 1) 1kV�to�EHV(See 2)
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Circuit�Breaker

Applications Single�Pole
Operation

Three Pole�
Operation
w/�Staggering

Three Pole
Operation�
Simultaneous

Single�Phase

Capacitor Banks�� MSC�/�MSCDN � � �

Shunt�Reactors – MSR � �

Power�Transformers�(3�Phases�� Peak�Voltage) � �

Power�Transformers�(3�Phases�� Residual�Flux) � �( )

Power�Transformers�in�Parallel�(3�Ph�� Res�Flux) �

Power�Transformers�(1�Phase�� Residual�Flux) �

Power Lines �Power�Lines �

SVC/Statcom � MSC� � �

SVC/Statcom � MSR�/�FLT� � �
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FACTS�:�Flexible�AC�Transmission�Systems�

SynchroTeq™ Plus
SynchroTeq™ MV

/ /MSCDN�/�MSC�– Capacitor�Banks Compensated�/�Uncompensated�Lines

MSR�– Shunt�Reactors�/�FLT�� Filters Power�Transformer�Energization

MV�:�as�low�as�3�� 6�� 11�� 13,5�� 25�kV
HV�:�ranging�from�63�to�1�200�kV
1,�2,�3�phase�Circuit�Breakers��

SVC�– STATCOM�– HVDC Asset�Management�&�Monitoring
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E S

SynchroTeq™ Plus
SynchroTeq™ MV

Energy�StorageTSOs�and�DSOs

Power�Generation Industry�– Oil�&�Gas

Industry�– Metal�&�Mining Railways�Infrastructure

MV�:�as�low�as�3�� 6�� 11�� 13,5�� 25�kV
HV�:�ranging�from�63�to�1�200�kV
1,�2,�3�phase�Circuit�Breakers��
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