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1. Safety information
1.1

Important information
Read these instructions carefully before trying to install, configure, or operate
the system. The following special messages may appear throughout this
document or on the equipment to warn of potential hazards or to call attention
to information that clarifies or simplifies a procedure.
The addition of either symbol to a “Danger” or “Warning” safety label indicates
that an electrical hazard exists which will result in personal injury if the
instructions are not followed.

This is the safety alert symbol. It is used to alert you to potential personal
injury hazards. Obey all safety messages that follow this symbol to avoid
possible injury or death.

DANGER
DANGER indicates an imminently hazardous situation which, if not avoided, will
result in death or serious injury.

WARNING

WARNING indicates a potentially hazardous situation which, if not avoided, can
result in death or serious injury.

CAUTION

CAUTION indicates a potentially hazardous situation which, if not avoided, can
result in minor or moderate injury.

NOTICE

NOTICE is used to address practices not related to physical injury. The safety alert
symbol shall not be used with this signal word.
Failure to follow these instructions can result in equipment damage.

1.2

Please Note

Electrical equipment should be installed, operated, serviced, and maintained only by
qualified personnel. No responsibility is accepted by Schneider Electric for any
consequences arising from the use of this equipment.
A qualified person is one who has skills and knowledge related to the construction,
installation, and operation of electrical equipment and has received safety training to
recognize and avoid the hazards involved.
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1.3

Safety Precautions

DANGER
HAZARD OF ELECTRIC SHOCK, EXPLOSION, OR ARC FLASH
•

Only qualified personnel familiar with low and medium voltage equipment
are to perform the work described in this set of instructions. Workers must
understand the hazards involved in working with or near low and medium
voltage circuits.

•

Apply appropriate personal protective equipment (PPE) and follow safe
electrical work practices. See applicable local standards.

•

Perform such work only after reading and understanding all of the
instructions contained in this bulletin.

•

Turn off all power before working on or inside equipment.

•

Before performing visual inspections, tests, or maintenance on the
equipment, disconnect all sources of electric power. Assume that all
circuits are live until they have been completely de-energized, tested,
grounded, and tagged. Pay particular attention to the design of the power
system. Consider all sources of power, including the possibility of back
feeding.

•

Handle this equipment carefully and install, operate, and maintain it
correctly in order for it to function properly. Neglecting fundamental
installation and maintenance requirements may lead to personal injury,
as well as damage to electrical equipment or other property.

•

Do not make any modifications to the equipment or operate the system
with the interlocks removed. Contact your local field sales representative
for additional instruction if the equipment does not function as described
in this manual.

•

Carefully inspect your work area and remove any tools and objects left
inside the equipment.

•

Replace all devices, doors and covers before turning on power to this
equipment.

•

All instructions in this manual are written with the assumption that the
customer has taken these measures before performing maintenance
or testing.

•

Turn off all power supplying this device and the equipment in which it
is installed before working on the device or equipment.

•

Always use a properly rated voltage sensing device to confirm that
all power is off.

•

Do not exceed the device's ratings for maximum limits.

Failure to follow these instructions will result in death or serious injury.
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LOSS OF CONTROL

WARNING

•

The designer of any control scheme shall consider the potential failure
modes of paths and, for certain critical control functions, shall provide a
means to achieve a safe state during and after a path failure. Examples of
critical control functions are emergency stop and over travel stop.

•

Separate or redundant control paths shall be provided for critical control
functions.

•

System control paths may include communication links. Consideration
shall be given to the implications of anticipated transmission delays or
failures of the link. *

•

Each implementation of equipment utilizing communication links shall be
individually and thoroughly tested for proper operation before being placed
into service.

Failure to follow these instructions can result in death, serious injury
or equipment damage.
* For additional information about anticipated transmission delays
or failures of the link, refer to NEMA ICS 1.1 (latest edition), Safety
Guidelines for the Application, Installation and Maintenance of
Solid State Control or its equivalent in your specific country,
language, and/or location.
The architecture described in this document has been fully tested and validated in our
laboratories using all the specific device and accessory references available
throughout this document. Of course, your specific application requirements may be
different and will require additional and/or different components. In this case,
information provided in this document shall be adapted to your specific needs. To do
this, you will need to consult the specific product documentation of the components
that you are substituting in this architecture. Pay attention in conforming to any safety
information, different electrical requirements and normative standards that would
apply to your adaptation.
It should be noted that there are some major components in the architecture
described in this document that cannot be substituted without completely invalidating
the architecture, descriptions, instructions, wiring diagrams and compatibility between
the various software / firmware and hardware components specified herein. You must
be aware of the consequences of component substitution in the architecture
described in this document, as substitutions may impair the compatibility and
interoperability of software and hardware.

CAUTION

EQUIPMENT INCOMPATIBILITY OR INOPERABLE EQUIPMENT
Read and thoroughly understand all hardware and software documentation
and specification before attempting any component substitutions.
Failure to follow these instructions can result in injury or equipment
damage.
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2. This document
2.1

Purpose

The purpose of this document is to provide reliable information for selection of the components
needed for the design of arc flash protection systems to be incorporated in typical Okken
switchboard configurations.
Okken switchboards may include one or several incomers, a bus tie, and feeders, depending on
the application.
To define an arc flash protection system for a dedicated switchboard, it is necessary:
• To identify the type of the switchboard in question. Five typical switchboard configurations are
included in this guide
• To choose between the 3 performance levels (Standard, Advanced, and High-Performance)
• To size the number of sensors, I/O units, and arc relays suitable for the selected switchboard
configuration and the required level of performance.
Below are described the 3 types of performance level applicable to the 5 typical switchboard
configurations. This description defines typical solutions, with the recommended equipment for
each of them.

2.2

Reference documents

The following table lists the documents used as references in writing this guide, and which are of
use throughout the installation and project life cycle.
N°

Title

Doc number / name

Date - version

R1

V121 user manual

V121/EN M/A018

05/2018

R2

V125 user manual

V125/EN M/B002

07/2018

R3

V321 user manual

V321/EN M/D011

07/2018

R4

VA1DA sensor

VVA1DA/EN M/D001

11/2016

R5

VAM IO units user manual

VIO/EN M/A004

04/2018

R6

ULP System - User guide

DOCA0093EN-04

03/2019

Table 1: Reference documents
Nota: all documents and software can be found on the Schneider Electric website: https://www.se.com

2.3

Glossary

Term

Description

ACB

Air Circuit Breakers

I/O

Input/Output

iPMCC

intelligent Power & Motor Control Center

MCC

Motor Control Center

MCCB

Molded Case Circuit Breakers

PCC

Power Control Center

PLC

Programmable Logic Controller

PM

Power Meter

SCADA

Supervisory Control And Data Acquisition

SF

Self-supervision Functionality

Table 2: Glossary
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3. What is an arc flash protection system?
3.1

Introduction

Beyond being a severe hazard to personnel, arcing faults also result in significant economic losses
due to electrical fire damage to equipment and interruption of processes.
The most common cause of arc faults is insulation failure. Arc faults can also be caused by loose
connections, insufficient mechanical dimensioning, equipment malfunction, contamination or
degradation of insulation, animal intrusion or human error. An arc flash is the light and heat
produced as part of an arc fault. The result of an arc flash is equipment damage and hazards to
personnel. Fortunately, there are protective steps that can be taken to optimize electrical safety.
Based on optical detection of an arc flash ignition, the active arc flash protection system detects a
fault very early on, before the circuit breaker trip unit. The operating time for a fault trip is typically
faster than 8ms (without breaker operation time). This mitigates the arc flash fault.
This solution requires installation of optical sensors on protected areas. A protected area is a part
of a switchboard which can be isolated from any power source by tripping the incomers, feeders
and/or bus tie circuit breakers. With some programming, it is possible to deploy selectivity to avoid
a global shutdown. The protection system is active and responsive during operation or
maintenance, even if the switchgear door is open. For efficient arc flash fault protection, sensors
should be deployed throughout the protected area.
For critical sites, all possible precautions are necessary; therefore, an active arc flash protection
system should be deployed. This should include main incomer/bus tie/feeder control to avoid global
shutdown. In all cases, personal protective equipment must be worn during maintenance.
The light sensors are used to detect the arc flash on the busbars in each cubicle and to
immediately trip the associated circuit breakers via the action of the arc flash devices. The
information given by the VA1DA light sensors can be confirmed by measuring the currents
performed in the cubicle with the VAM4C I/O unit or directly by the V321. An arc flash is always
associated with an inrush current occurrence. Arc flash devices are selected on the basis of the
requested level of performance.
The arc flash protection systems described in this guide include three references:
• V121: With 10 sensors and 1 relay output, this is adapted to protect many zones in
the most economical way.
• V125: With 4 sensors and 2 relays outputs, the V125 makes it possible to isolate the fault
by simple coordination with other devices. The V125 can be connected to a VAM4C to add current
detection to the system.
• V321: With a broader sensing and control capability, a V321 connected to a VAM 10L and VAM4C
makes it possible to protect a large number of zones, building a complete solution tailored to the
electrical distribution.
The light detection of all these devices is operated by V1DA sensors.
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3.2

Hardware selection guide

This chapter provides a brief description of the devices and functions to be selected for the different
switchboard configurations, and the 3 levels of performance where applicable.

3.2.1
3.2.1.1

Arc flash devices
V121
The main functionalities of the V121 are listed below:
•
•
•
•
•
•
•
•
•

Light sensors: up to 10
Option to interconnect devices to expand capabilities: No
I/O Bus: No
Trip outputs: 1
SF/TRIP information: 1
Block/Reset inputs: 1
High current detection: No
Built-in communication: No (A Gateway is required)
Configuration via DIP switches.

For more information please consult the user manual:
V121/EN M/A017 - 05/2015 - A0

3.2.1.2

V125
The main functionalities of the V125 are listed below:
•
•
•
•
•
•
•
•

Option to interconnect devices to expand capabilities: Yes
I/O Bus: No
Trip outputs: 2
SF/TRIP information: 1
Block/Reset inputs: 2
High current detection: Yes
Built-in communication: No (A Gateway is required)
Configuration with DIP switches.

For more information please consult the user manual:
V125/EN M/A002 - 05/2018 - A002

3.2.1.3

V321
The main functionalities of the V321 are listed below:
• Light sensors: up to 10 directly on the V321
(170 with I/O units)
• Option to interconnect devices to expand capabilities: Yes
• I/O Bus: Yes (up to 16 I/O units)
• Trip outputs: up to 6
• SF/TRIP information: 1
• Block/Reset inputs: Depending on the relay configuration
• High current detection: Yes
• Built-in communication: Yes (Up to two Ethernet ports)
• Configuration with Easergy Pro or VSET setting and
configuration tool
• HMI by screen, lights and buttons.
For more information please consult the user manual:
V321/EN M/B011 - 04/2018 - B011
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3.2.1.4

Arc Flash I/O units

VAM10L
The main functionalities of the VAM10L are listed below:
•
•
•
•

Light sensors: up to 10
Trip outputs: 1
I/O Bus: Yes
Configuration with DIP switches.

For more information please consult the user manual:
VIO/EN M/B005 - 06/2019 - B005

VAM4C
The main functionalities of the VAM4C are listed below:
•
•
•
•

Current transformers: 3
Trip outputs: 1
I/O Bus: Yes
Configuration with DIP switches.

For more information please consult the user manual:
VIO/EN M/B005 - 06/2019 - B005

3.2.2

Gateways

The V121 and V125 devices do not have built-in communication capabilities. This therefore
requires a gateway to transmit information to the SCADA system.
Different options are available depending on the existing components in the OKKEN switchboard:
1. The MasterPact circuit breakers (MTZ, NT and NW) can be connected to the SCADA system
using an Enerlin’X IFE. In the case of a withdrawable MasterPact MTZ, this is an Enerlin’X eIFE.
In that case, information from V121 & V125 devices can be wired to an Enerlin’X I/O module
(existing or to be added).
2.

3.

For more information about these devices, please refer to [R6] ULP System User guide.

Power meters PM5000 or PM8000 can be equipped with an I/O module.
In that case, information from V121 & V125 devices can be wired to an optional I/O module
(existing or to be added).
The I/Os of any PLC can be used, such as an M221.

Below are examples of possible architectures.

Figure 1: Gateway architectures
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4. The three types of iPMCC performance level
4.1

Standard performance

The “Standard” performance level refers to the usual data reporting of the installation, close to
the conventional switchboard.
• This installation corresponds to the standard and simplest product use and implementation.
• The data set used to monitor the installation uses the core functionality of the product installed.
• This is the MVP (Minimum Viable Product).

4.2

Advanced performance

The “Advanced” performance level refers to the use of additional functionality provided by the
connected product or dictated by the specific working conditions or specific constraints of the
installation.
• This is used where the requirement is to go beyond the MVP and implement additional features
designed to control and monitor the installation more effectively.
• The data set provides enough information to perform a first level of analysis of the installation.

4.3

High performance

The “High-Performance” performance level refers to the implementation of functions providing an
extended data set for full control of all parameters of the installation.
• This installation is very large, complex and/or very sensitive to variations. Usually, the installation
requires a high level of availability.
• The data set provides all the information required to perform a detailed analysis of the installation.
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5. Descriptions of typical switchboard
configurations
The 5 configurations presented in this guide have been selected from the switchboard
configurations most commonly required by our customers.
The cubicles considered in these different configurations are Power Control Center (PCC) cubicles
with Air Circuit Breakers (ACB), and PCC / Motor Control Center (MCC) cubicles with Molded Case
Circuit Breakers (MCCB) and a motor starter, such as the following:

Figure 2: Type of Cubicles considered

Nota: in the frame of this guide, it is assumed that the low voltage switchboard incomers are directly connected to MV/LV power
transformers protected by MV fuses. In this situation, an arc flash occurring upstream of the incomer circuit breakers is cleared
by MV fuse blowout. Consequently, the solutions described in this document are stand-alone. This means that they do not
consider the tripping of any upstream circuit breakers (circuit breakers protecting MV/LV transformers, genset or any other
source of power supply).
The following items are not considered in this document:
•

Double horizontal and vertical busbar configuration

•

Fiber optic sensor – due to the complexity of the implementation of such sensors

•

Interlocks in case of the use of a genset or other similar power source.

For the typical configurations considered in this guide, the principles used for the light sensors are as follows:
•

For each column of feeders: 1 sensor

•

For each incoming/outgoing ACB: 2 sensors

•

For each Bus Tie: 3 sensors

For any other configuration of supply, please consult your local Schneider Electric representative.
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6. Five types of switchboard configuration
6.1

Summary of function descriptions

For each performance level, the arc flash protection system offers different functionalities.
Below is a summary of the functionalities of each switchboard type at different performance levels.
Switchboard
Type

Standard

Advanced

High Performance

1

• Light sensors give trip order to
incomer through V121.

• V125 devices give trip order to
incomer, where applicable through
other V125

V321 relay provides:

• Arc flash can be confirmed by
high current detection

• Detailed information to SCADA
system (*)

• Arc flash detection gives
information to SCADA system
through a gateway

• Arc flash detection gives information
to SCADA system through a gateway

2

• Arc flash with light and high current
detection in up to 4 protected areas

V321 relay provides:
• Arc flash with light and high current
detection in up to 4 protected areas
• Detailed information to SCADA
system (*)

3

• Light sensors give trip order to
incomer through V121.
• Arc flash detection gives
information to SCADA system
through a gateway

• V125 devices give trip order to
incomer, where applicable through
other V125

V321 relay provides:

• Arc flash can be confirmed by
high current detection

• Detailed information to SCADA
system (*)

• Arc flash detection gives information
to SCADA system through a gateway

4

• Arc flash with light and high current
detection in up to 4 protected areas

V321 relay provides:
• Arc flash with light and high current
detection in up to 4 protected areas
• Detailed information to SCADA
system (*)

5

V321 relay provides:

V321 relay provides:

• Arc flash with light detection in
up to 4 protected areas

• Arc flash with light and high current
detection in up to 4 protected areas

• Detailed information to SCADA
system (*)

• Detailed information to SCADA
system (*)

Table 3: Functionalities of the arc flash protection system at different performance levels
(*) Available communication protocols for V321 are: ProfibusDP, Modbus, DNP3, DeviceNet, IEC 61850, and
Modbus TCP.
For more information about the protocols, please refer to [R3] of V321 user manual.
For more details of the hardware required for each switchboard configuration, refer to the APPENDICES
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6.2

Legend

The legend for the arc flash protection architectures and single line diagrams is shown below.
Single Line Diagram

Devices
VA1DA Arc flash
detectors

Incoming power supply
(utility or Genset)

Group of 6 light detectors

Power distribution
Withdrawable circuit breaker

VAM10L module

Current transformers

VAM4C module
Busbar
V121 device

V125 device

Connections
Hardwired trip order

V321 relay

Hardwired light sensor
Hardwired information
for SCADA

MasterPact breaker

Modbus TCP/IP information
for SCADA
I/O Bus

Gateway to edge lever

Current measurements
MT In/Out & I>In

Protected areas
Protected
area 1

Protected
area 2

Protected
area 3

Protected
area 4

Figure 3: Legend for Arc Detection Architectures & Single Line Diagrams
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6.3

Configuration Type 1: 1 incomer / 1 group of feeder columns

This is the commonest and simplest configuration applicable to any kind of application and segment
type. This configuration type assumes one incomer and one group of several feeder columns.

The arc flash protection system described here is designed for:
• 1 incomer
• 1 group of 10 feeder columns.
This configuration is composed of 1 protected area containing 12 light sensors. Arc flash protection
systems must be adapted if more devices are used.
See APPENDIX 1: Summary table for configuration type 1.

6.3.1

Standard performance level

Below are details of the arc flash protection system architecture for this configuration and
the location of the light sensors on the single line diagram.

Figure 4: Arc flash protection system architecture & location of sensors - Configuration 1 - Standard Performance
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6.3.2

Advanced performance level

Below are details of the arc flash protection system architecture for this configuration and
the location of the light and current sensors on the single line diagram.

Figure 5: Arc flash protection system architecture & location of sensors - Configuration 1 - Advanced Performance

6.3.3

High performance level

Below are details of the arc flash protection system architecture for this configuration and
the location of the light and current sensors on the single line diagram.

Figure 6: Arc flash protection system architecture & location of sensors - Configuration 1 - High Performance
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6.4

Configuration Type 2:
2 incomers / 1 bus tie / 2 groups of feeder columns

This is the commonest and simplest configuration applicable to critical segments such as Oil&Gas,
Marine and MMM.
This configuration type assumes two incomers, one bus tie, and two feeder groups.

The arc flash protection systems described here are designed for:
• 2 incomers
• 1 bus tie
• 2 groups of 10 feeder columns.
This configuration is composed of 2 protected areas (due to the isolation made possible by the bus
tie) containing up to 14 light sensors each. Arc flash protection systems must be adapted where
more devices are used.
See APPENDIX 2: Summary table for configuration type 2

6.4.1

Standard performance level

Not relevant

6.4.2

Advanced performance level

Not relevant
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6.4.3

High performance level

Below are details of the arc flash protection system architecture for this configuration and
the location of the light and current sensors on the single line diagram.

Figure 7: Arc flash protection system architecture & location of sensors - Configuration 2 - High Performance
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6.5

Configuration Type 3:
2 incomers / 2 groups of feeder columns

This is the commonest and simplest configuration applicable to critical segments such as Hospitals,
Hotels and Manufacturing.
This configuration type assumes two incomers and two feeder groups.

The arc flash protection systems described here are designed for:
• 2 incomers
• 2 groups of 10 feeder columns.
This configuration is composed of 1 protected area containing 24 light sensors. Arc flash protection
systems must be adapted where more devices are used.
See APPENDIX 3: Summary table for configuration type 3
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6.5.1

Standard performance level

Below are details of the arc flash protection system architecture for this configuration and the
location of the light sensors on the single line diagram.

Figure 8: Arc flash protection system architecture & location of sensors - Configuration 3 - Standard Performance
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6.5.2

Advanced performance level

Below are details of the arc flash protection system architecture for this configuration and
the location of the light and current sensors on the single line diagram.

Figure 9: Arc flash protection system architecture & location of sensors - Configuration 3 - Advanced Performance
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6.5.3

High performance level

Below are details of the arc flash protection system architecture for this configuration and
the location of the light and current sensors on the single line diagram.

Figure 10: Arc flash protection system architecture & location of sensors - Configuration 3 - High Performance
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6.6

Configuration Type 4:
N incomers / N-1 bus ties / N feeders

This is the commonest and simplest configuration applicable to critical segments, in which
redundancy is required, such as in Oil&Gas & Data Centers.
This configuration type assumes N incomers and N-1 bus ties and does not include a group
of feeders.

The arc flash protection systems described here are designed for:
• 4 incomers
• 3 bus ties
• 4 feeders.
This configuration is composed of 4 protected areas (due to the isolation made possible by the
3 bus ties) containing up to 7 light sensors each. Arc flash protection systems must be adapted
where more devices are used.
See APPENDIX 4: Summary table for configuration type 4

6.6.1

Standard performance level

Not relevant

6.6.2

Advanced performance level

Not relevant
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6.6.3

High performance level

Below are details of the arc flash protection system architecture for this configuration and
the location of the light and current sensors on the single line diagram.
Nota: A back feed situation is not considered. Please contact Schneider Electric for back feed applications.

Figure 11: Arc flash protection system architecture - Configuration 4 - High Performance

Figure 12: Location of sensors - Configuration 4 - High Performance
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6.7

Configuration Type 5:
N incomers / 1 bus tie / 2 groups of feeder columns

This is the commonest and simplest configuration applicable to a critical segment where a standby
power supply is required, such as Oil&Gas, Marine and MMM.
This configuration type assumes N incomers (two separate groups), one bus tie and two feeder
groups.

The arc flash protection systems described here are designed for:
• 4 incomers
• 1 bus tie
• 2 groups of 10 feeder columns.
This configuration is composed of 2 protected areas (due to the isolation made possible by the bus
tie) containing up to 18 light sensors each. Arc flash protection systems must be adapted where
more devices are used.
See APPENDIX 5: Summary table for configuration type 5

6.7.1

Standard performance level

Not relevant
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6.7.2

Advanced performance level

Below are details of the arc flash protection system architecture for this configuration and
the location of the light sensors on the single line diagram.

Figure 13: Arc flash protection system architecture – Configuration 5 – Advanced Performance

Figure 14: Location of sensors – Configuration 5 – Advanced Performance
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6.7.3

High performance level

Below are details of the arc flash protection system architecture for this configuration and
the location of the light and current sensors on the single line diagram.

Figure 15: Arc flash protection system architecture – Configuration 5 – High Performance

Figure 16: Location of sensors – Configuration 5 – High Performance
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7. APPENDICES
7.1

APPENDIX 1: Summary table for configuration type 1

1 incomer / 1 group of feeder columns
1 incomer
1 group of 10 feeder columns
Switchboard
Type

Standard

V121

2

Advanced

High Performance

Possible extension
• Space for 8 additional
arc sensors
• 1 more V121 for 10
additional sensors

V125

3

V321

• 1 more V125 for 4
additional sensors
V321 minimal configuration:
• Slot 1: card A=power supply A110-240

• Space for 8 additional
arc sensors

• Slot 2: card B=3BIO+2Arc (trip + light)
• Slot 6: card D=4Arc (light)
• Slot 7: card D=4Arc (light)
• Slot 8: card A=3L+U+I0 (current)
• Slot 9: card N=2RJ (Ethernet to SCADA)
VAM10L

VAM4C
Light sensors

• 1 more VAM10L for
10 additional sensors
(maxi 16 I/O units)

12

12

• As required

3

3

1
12

Current
transformers
Gateway

1

1

Arc Flash Protection in iPMCC by OKKEN
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7.2

APPENDIX 2: Summary table for configuration type 2

2 incomers / 1 bus tie / 2 groups of feeder columns
2 incomers
1 bus tie
2 groups of 10 feeder columns
Switchboard
Type

Standard

Advanced

High Performance

Possible extension

V321 minimal configuration:

• Space for 3 additional
arc sensors

V121
V125
V321

• Slot 1: card A=power supply A110-240
• Slot 2: card B=3BIO+2Arc (trip + light)
• Slot 6: card D=4Arc (light)
• Slot 7: card D=4Arc (light)
• Slot 8: card A=3L+U+I0 (current)
• Slot 9: card N=2RJ (Ethernet to SCADA)
VAM10L

2

VAM4C

1

Light sensors

27

Current
transformers

6

• 1 more VAM10L for
10 additional sensors
(maxi 16 I/O units)
• As required

Gateway
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7.3

APPENDIX 3: Summary table for configuration type 3

2 incomers / 2 groups of feeder columns
2 incomers
2 groups of 10 feeder columns.
Switchboard
Type

Standard

V121

3

Advanced

High Performance

Possible extension
• Space for 6 additional
arc sensors
• 1 more V121 for 10
additional sensors

V125

6

V321

• 1 more V125 for 4
additional sensors
V321 minimal configuration:
• Slot 1: card A=power supply A110-240
• Slot 2: card B=3BIO+2Arc (trip + light)
• Slot 6: card D=4Arc (light)
• Slot 8: card A=3L+U+I0 (current)

• Space for 2 additional
arc sensors
• 1 more card in
slot 7 D=4Arc (light)
for 6 additional sensors

• Slot 9: card N=2RJ (Ethernet to SCADA)
VAM10L

2

VAM4C
Light sensors

24

Current
transformers
Gateway

1

Arc Flash Protection in iPMCC by OKKEN
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1

24

24

6

6

• 1 more VAM10L for
10 additional sensors
(maxi 16 I/O units)
• As required

1
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7.4

APPENDIX 4: Summary table for configuration type 4

N incomers / N-1 bus ties / N feeders
4 incomers
3 bus ties
4 feeders
Switchboard
Type

Standard

Advanced

High Performance

Possible extension

V321 minimal configuration:

• 1 more V321 for each
group of 1 to 4 additional
Incomer/Tie/Feeder sets

V121
V125
V321

• Slot 1: card A=power supply A110-240
• Slot 2: card B=3BIO+2Arc (trip + light)
• Slot 6: card D=4Arc (light)
• Slot 7: card D=4Arc (light)
• Slot 8: card A=3L+U+I0 (current)
• Slot 9: card N=2RJ (Ethernet to SCADA)
VAM10L

4

• 1 more VAM10L for
each additional
Incomer/Tie/Feeder set
(maxi 16 I/O modules)

VAM4C

3

• 1 more VAM4C for
each additional
Incomer/Tie/Feeder set
(maxi 16 I/O modules)

Light sensors

25

• As required

Current
transformers

12

• 3 more CTs for
1 additional
Incomer/Tie/Feeder set

Gateway
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7.5

APPENDIX 5: Summary table for configuration type 5

N incomers / 1 bus tie / 2 groups of feeder columns
4 incomers
1 bus tie
2 groups of 10 feeder columns
Switchboard
Type

Standard

Advanced

High Performance

Possible extension

V121
V125
V321

V321 minimal configuration:
• Slot 1: card A=power supply A110-240

• Space for 9 additional
arc sensors

• Slot 2: card B=3BIO+2Arc (trip + light)
• Slot 6: card D=4Arc (light)
• Slot 7: card D=4Arc (light)
• Slot 8: card A=3L+U+I0 (current)
• Slot 9: card N=2RJ (Ethernet to SCADA)
VAM10L

3

VAM4C

Light sensors
Current
transformers

31

3

• 1 more VAM10L for
10 additional sensors
(maxi 16 I/O units)

3

• 1 more VAM4C for
1 additional incomer
(maxi 16 I/O units)

31

• As required

12

• 3 more CTs for
1 additional incomer

Gateway
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