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DESCRIPTION

Varixx was the world's first company to introduce
a Continuous, Online, Networked Temperature
Monitoring System in 2008 and is a market leader
in this area. The low-cost ZYGGOT system was
designed to allow online monitoring of the
temperatures of low and medium voltage
components and internal connections,
transformers, motors, etc., replacing old methods
of periodic thermography with cameras.

The ZYGGOT system introduced an important
innovation to the market because current safety
standards prohibit the opening of energized
electrical panels for any type of measurement,
including temperature measurements with
manual point-of-care guns or thermography
cameras, without the use of appropriate
protective clothing.

An important feature of the ZYGGOT system is
that it simultaneously measures both the target
and the sensor body, which is equal to the
temperature of the surrounding air.

This feature also allows the detection of an
increase in the internal temperature of the panel,
which can identify obstructions or ventilation
failures or even an increase in the temperature of
equipment not directly monitored.

Sensors with opening angles of 7° allow the
monitoring of both well-defined points (points)
and areas of any size, depending on the distance
from the sensor to the area.

Varixx also introduced the world's first and only
Ultraviolet arc detection system in 2014, which
does not require confirmation of current rise and
inhibits arc formation at its onset due to its
extremely fast action (<250 ps), detecting the arc
in its initial phase and not in the fourth phase of
the arc, unlike existing systems that detect light
and current, which only reduce the effect of the
arc, already formed, thereby reducing the
Incident Energy by around 80 to 150 times
compared to the competition. It is a system that
has already been widely approved, with
hundreds of real cases of detection and action,
with minimal or no damage to the protected
systems, with a return to operation time of
minutes to afew hours.

Furthermore, as it does not require current
monitoring, itis very easy to implement and costs
much less than light and current detection

EE
B ZYGGOT THERMOGRAPHY

ARC FLASH PROTECTION SYSTEM

systems.

In addition to the independent CTM and Arc Flash
systems, which continue in the product portfolio,
Varixx is introducing the integrated Continuous
Temperature Monitoring + Arc Flash system,
which saves panel door space and facilitates
integration with the user's DCS system, featuring
Modbus and Ethernet communication.
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APPLICATION
Low and medium voltage electrical panels,
transformers, motors, brakes, processes, etc.,
offering and integrated protection against electric
arcs (Arc Flash).

BENEFITS

*Arc detection in phase 1 (pre-arc).

* Reduction in incident energy between 80 and
150 times compared to the competition.

* Indicates any sensor failure.

* Failure history.

*Modbus and Ethernet communication

System Features

*Applicable in low and medium voltage.

*Upto 100 UV arc sensors in RS485 network with
mini USB connections.

* Smart Sensors powered by the network itself.
*Measuring angle of 90°.

* Relay with color graphic touch screen display
and Modbus and Ethernet communication.

* Fault history with “Time Stamp”.

* Arc Flash protection with up to 40 triggering
Gateways, each with up to 100 sensors for
Ultraviolet detection.

* Readings and protections related to 4 analog
inputs.

* External fault monitoring.

* Sensor status monitoring.

* 4 programmable digital outputs.

* Each sensor has a flashing LED and can be
controlled by the relay to facilitate its location and
address on the network.

* Operation in «Fail Safe» mode

* Ethernet protocols:

TCP/IP (Modbus Slave): Modbus over
Ethernet).

Ethernet/IP: ODVA CIP over Ethernet.

FTP: (File Server) File Transfer Protocol.
ASCIllover TCP/IP: ASCII Data over Ethernet.
NTP Protocol: Network Time Protocol HTTP
(Web Server): Hypertext Transfer Protocol
(Web Server).
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KEY POINTS

MAIN ADVANTAGES

TESTABLE WITH SYSTEM OFF

WITH ETHERNET

INTEGRATES ARC PROTECTION

WORLD'S MOST ADVANCED ARC PROTECTION

HIGH SELECTIVITY FOR ARC (VERSION MULTI GATEWAY)

ARC ACTUATION IN LESS THAN 250uS

REDUCES INCIDENT ENERGY BY UP TO 150X

DISPENSES CURRENT MEASUREMENT FOR ARC

CAN MEASURE NON-VISIBLE POINTS
DOES NOT USE BATTERIES
PROVEN RELIABILITY
HISTORY OF EVENTS

TEMPERATURE PLOT

APPLICATIONS

Internally to panels for arc

WORLD LEADING SYSTEM

flash protection.
Power cabins.
Substations

KEY POINTS

Color Touch Screen.

Has Ethernet communication with
several protocols.

Several built-in protections.

UV arc protection, the most
advanced in the world (Patent N°
P1 0903809-4).

Reduces incident energy by up to
150 times compared to light and
current detection systems.

Does not require current
measurement to confirm an arc.
Also available is a Multi Gateways
version, which allows high
selectivity for arc tripping, using a
low-cost triggering Gateway per
cubicle or per associated circuit
breaker.

Real-time graphical recording
(Plot).

History of failures and events.
Modbus RTU communication (and
others).

Arc sensor networks on high-
speed CAN networks

Each relay can monitor up to
4000 arc sensors.
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MAIN
FEATURES

Reads supply voltage from up to
4000 sensors.

Up to 100 arc sensors per
gateway.

Monitors Arc Flash by UV
detection.

Dispenses current measurement
for arc confirmation.

Actuation in less than 250uS, in
the pre-arc phase, reduces
incident energy by up to 150x in
relation to systems by light and
current detection.

Also available is a Multi Gateways
version that allows high
selectivity for arcing, allowing
each circuit breaker to be tripped
independently of the others, using
a low-cost gateway per cubicle
and a single relay per system.
Configurable alarm and trip levels
for temperature.

Real-time graphic for analog
inputs.

Fault and status history.
Continuous readings.

4 analog inputs with configurable
alarm and trip levels.

8 digital inputs for external events
or faults (ventilation, doors, etc.).
Modbus RTU + Ethernet.

ALSO AVAILABLE IN THE THM+ARC SYSTEM WITH
RELAY INTEGRATING CONTINUOUS MEASUREMENT

FASESDOARCO OF UPTO 100 POINT, WITHOUT CONTACT, TO THE
_ MONO ARC SYSTEM AND MULTI GATEWAY. FIND OUT
T e MORE THROUGH THE LINK BELOW:
b
mupuﬁsiﬂ

'+ Detecgdovia rodiogda
wtravsolefo (UW)
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TECNOLOGIA E DETALHES TECNICOS

DESCRIGAO DATOPOLOGIA.

Each sensor has an LED that flashes under relay command to facilitate
diagnosis and check the addressing.

The Relay automatically indicates sensors that are not responding and
also checks the supply voltage level reaching each one, allowing the
detection of potential problems in the network, such as cabling exceeding
the permitted length.

The ultraviolet arc sensors are connected via 1 Gateway (or more
Gateways (up to 40 ZGA1R), allowing selectivity never before available
worldwide for tripping specific circuit breakers in each cubicle).

The relay has the function of indicating the occurrence of an arc, arc
sequence, sensor status, such as supply voltages and communication.
The triggering Gateway has the function of communicating with the sensor
network and providing ultra-fast trip triggering, independent of the relay,
i.e. the system operates safely regardless of communication with the V5F
relay.

The relay has four or twelve digital outputs available. Four digital inputs
and four analog inputs are also available.

The data transmission method between gateway sensors uses a high-
speed CAN network using shielded cables with mini-USB connectors that
allow for quick installation and operation without the need for any tools
other than powering the sensors through the network cable itself.

The Zyggot V5F/S Mono Gateway or V5F/A Multi Gateways system relay
can be connected to a communication network with a supervisory system
or remote monitoring.

The ZYGGOT Relay has Ethernet communication with various protocols,
and can be accessed from anywhere by mobile or non-mobile devices..

BZYGGOT

ZYGGOT RELAY VZF/x.

. Digital Outputs: 04 Programmable.

* Programming of parameters and values: “Online”.

* Reading of Values: Supply voltage of each ARC sensor, Analog Inputs.
 Communication: Serial RS232C and RS485 MODBUS RTU protocol
for “Point to Point” connection, for use in network (Droop Out). CAN port
with CsCAN Protocol or optional Devicenet.

¢ Protections and Indications: Communication failure with the Gateway,
Modbus communication failure, Arc sensors not responding, Arc Flash
trip, Alarm due to Gateway not programmed correctly, Alarm or trip due to
ARC Chain, Alarm and Trip due to External Fault, Alarm and trip due to
analog input levels, Fault Detection by the Gateway, Alarm due to fault
related to the memory card, Active alarm screens, History screen with
“Time Stamp”, Alarm and trip statistics, Digital input and digital output
status, Analog inputlevels, Analog input plot.

* Actions on faults detected by the relay: Programmable for each fault
in“None”, “Log”, “Alarm”, “Trip”.

* Real Time Clock: Included.

¢ Fault History: with Date and Time.

* Event Memorization: Unlimited events, memorized indefinitely until
they are cleared with a password, for security.

* Programmable Digital Outputs: 4 on the Zyggot relay plus 8 on the
optional EBLOCK module.

* Programmable Digital Inputs: 4 on the Zyggot relay plus 8 on the
optional EBLOCK module.

« Fail Safe System: Yes

*Memory Card: Automatic and manual recording of arc occurrence on the
memory card for transfer to computers.

* Active screens: over 150 multiple screens.

* Parameter programming: By the relay itself, with passwords, By PC
software (Free), by replication via the memory card (program one and
replicate it on all the relays in the system) or by Modbus.

* Multi Gateways: Yes for high selectivity of arc tripping, which can be
connected to up to 40 Gateways, each with up to 100 arc sensors by
Ultraviolet.
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TECHNOLOGY AND MAIN FEATURES OF THE ARC

SYSTEM

The ZYGGOT Arc Flash Protection System, integrated in this product with
the Zyggot V5F/x THM+ARC Temperature Monitoring Relay, was
designed to allow full-time monitoring and protection against arc flash of
low and medium voltage electrical equipment such as panels,
transformers, motors and generators.

The ZYGGOT Arc Flash Protection System introduces an important
innovation to the market due to the fact that it detects ultraviolet (UV)
radiation from the beginning of the arc, that is, from the pilot path, in phase
1 of the arc, before the detection of light from other systems. The light
phase is already the final phase of the arc, with expansion of gases and
vaporization of copper and other metals. Another important advantage is
that selective monitoring of ultraviolet radiation eliminates the need for
simultaneous monitoring of the current to confirm the occurrence of the
arc, which is required by visible light detection systems.

If ultraviolet radiation is emitted at certain levels, the system can be safely
tripped. Systems that detect visible light could be activated by door
openings or light entering through cracks, which requires simultaneous
current monitoring to avoid undue tripping.

The ZYGGOT Arc Flash Protection System, unlike light detection systems,
can be applied even under direct sunlight*, thus opening up the possibility
of using it in external systems (outdoor substations, transformers, motors,
etc.).

The sensors have a 90° opening angle that allows monitoring large areas
and practically an entire cubicle with a single sensor, since it even detects
UV reflected on the internal walls of the panel, thus detecting the start of
arcsin areas notdirectly targeted.

The effective monitoring distances are high due to the high sensitivity of
the sensors. Each arc sensor, up to 100 per relay, is connected to a high-
speed CAN network and this network is connected to a triggering
Gateway, which is responsible for providing the trip signal at 300 uS,
regardless of the speed of the Zyggot relay on the panel port. A single
gateway and Zyggot relay can monitor up to 100 arc sensors per UV (plus
100 temperature sensors in the case of this system).

The interconnection of the sensors to the detection and triggering gateway
uses a high-speed CAN network with clean and efficient wiring, unlike star
systems, with analog or non-analog signals, which require each sensor to
be independently connected to concentrator or interface modules. The
high speed of detecting the occurrence of an electric arc and sending the
trip signal (300 ps) ensures safety, because in the event of an electric arc,
the sooner the energy is removed from the system, the less damage will be
caused by the incident energy (up to 105 times less than systems with
visible light).

Even when using circuit breakers with an opening time of tens of
milliseconds, the system is guaranteed to trip, even if the network
interconnection cable were destroyed by the arc, because before the
destruction, the signal would have already reached the relay and the
circuit breaker (in dozens of real protection cases that occurred over many
years of use, no system was damaged, due to the high speed of operation,
inhibiting the arc and not mitigating it). Another important difference is that
the transmitted signals are digital, already processed in the
microprocessor sensor and transmitted by shielded cables, therefore
being immune to extremely strong electromagnetic fields generated by the
arc current, unlike what can occur with visible light detection systems, with
photocells, which transmit an analog signal to the interface.

BZYGGOT

BENEFITS

* Monitors ultraviolet radiation in bands Aand B.

* Detects phase 1 of the arc, before the visible light phase (i.e. expansion
and destruction).

* Dispenses with simultaneous current monitoring to configure the
occurrence of an arc.

* Sends the trip signal in less than 300 ps.

* A single Gateway + intelligent ZYGGOT relay with latest-generation
ARM CORTEX microprocessors monitors up to 100 arc sensors per
gateway (+100 temperature sensors per Zyggot relay).

* Reduction of up to 150 times in incident energy.

* Low implementation cost.

*High reliability.

* Allows for high selectivity, if necessary (Multi Gateways Version).

* “Open” system, does not depend on proprietary software, and can be
interconnected to the DCS.

PHASES OF THEARC

Pre-Arc: lonization of the air and formation of the path for the
occurrence of an electric arc. In this phase, ultraviolet light is released
(0to 1 mS). This is the phase in which the arc sensor operates.
Compression: The energy of the arc is discharged into the air
contained in the room, with a consequent increase in pressure (5to 15
ms).

Expansion: The increase in pressure caused by the previous stage
activates the relief mechanism and the air begins to be expelled to the
outside, reducing the internal pressure (15 to 40 ms).

Expulsion: The pressure inside the room decreases, but the hot air
continues to be expelled at an approximately constant pressure. The
temperature potentially increases. The expulsion of air tends to be
extinguished when the room's environment reaches the temperature
ofthe arc (40 to 60 ms);

Thermal: The arc completely affects the insulating materials. The
temperature reaches thousands of degrees Celsius and the
conductive and structural materials begin to melt. This phase
continues until energy dissipation occurs.

MAIN SYSTEM FEATURES

> Intelligent trigger gateway and relay (with ARM CORTEX
microprocessors). Up to 100 gateways can be connected per relay.
> Applicable in low and medium voltage.

> High-speed CAN network for sensors.

> Relay with Modbus RTU port for connection to PLCs.

> Intelligent arc sensors powered by the CAN network itself.

> 90° measuring angle.

> Voltage and sensor status monitoring.

> Does not require analog interfaces.

> Gateway, sensors and relays can be configured and tested by PC
with free software.

> Allows high selectivity for tripping, using a low-cost triggering
Gateway per cubicle/circuit breaker and a single Zyggot relay per
system, or even dispensing with the relay (Multi Gateways Version).
> Possibility of using only the Gateway, without the Zyggot relay,
since the Gateway has Modbus communication and can be
connected directly to the user's DCS system.

> Up to 100 sensors connected to a single Gateway + Zyggot Relay.
(Network with plug-in sensors).

> Each sensor has an LED that flashes when commanded by the
relay, to detect faults or their identification.

> Trigger gateway with 3 digital outputs, one TRIP (solid state and
mechanical) and two programmable.

> Zyggot relay with 4 or 12 programmable digital outputs and 4
digital inputs for external faults, etc., in addition to 4 analog inputs.
> Easy testing with ArcSafe hand-held tester (arc generator)

ARC FLASH 5



PRINCIPLE OF OPERATION OF THE ARC

SYSTEM

PRINCIPLE OF OPERATION

Each sensor in the system has a high-speed, high-performance ARM CORTEX
microprocessor. The firmware embedded in the sensor will operate
communication and other tasks, but if an arc is detected, a high-priority
interruption will occur and the arc detection data transmission routine, with the
sensor number, will be immediately transmitted to the triggering Gateway and the
Zyggot relay. The time from the detection of the arc by the sensor until the
activation of the Gateway's TRIP output is approximately 300 us, activating a
solid-state contact that supports 12 A continuously and up to 200 Amps peak for 5
cycles, plus a dry contact in parallel, allowing rapid actuation and a guarantee of
permanence through the mechanical contact.

The Zyggot relay, with a color touch screen, has the function of acquiring data
from the Gateway, without the need for speed since the trip occurs through the
Gateway. After detection, the relay will show the sequence of arc occurrence, if
more than one sensor is actuated.

The high-speed CAN network of arc sensors, connected to the Gateway, provides
high detection speed and also the fact that the sensors detect the initial phase of
the arc guarantees that even if the network cable were destroyed by the arc itself,
the trip sequence will be terminated, protecting the system from catastrophic
destruction (Note: in hundreds of real cases already reported by users, this has
never happened. The system itself has never been destroyed, unlike light and
current detection systems, which frequently suffer from this and there has also
never been catastrophic destruction in real cases protected by Ultra-violet).

The system will be protected even during the LED flash time or any other
communication, because the CAN protocol has communication priorities, that is,
more than one or even all network elements can generate communication at the
same time and the one with the highest priority for all communication of lower
priority packets is served immediately. Since the arc detection data packet is the
one with the highest priority, the arc detection signal will be read immediately by
the intelligent Gateway. If one or more sensors detect an arc, a list of these
sensors will be displayed on the Zyggot V5F/x relay or even without the relay, this
list will be available to the user on the Gateway via Modbus communication (and
can therefore be used with or without the Zyggot relay, and in this case the
Gateway can be configured using free software available on the Varixxx website.
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Gateway Trip Output

= Ocorréncia do arco - Saida de trip

READING ANGLES AND REFLECTION

The sensor's opening (detection) angle defines the UV
measurement area, i.e. the area where the occurrence of the arc
can be detected.

UVA and UVB sensors have an opening angle of 90°, covering
practically the entire area of a panel, depending on the
attachment point. In a single-compartment cubicle, a single
sensor installed at a suitable point, such as in one of the corners,
may be sufficient.

Two sensors at opposite angles leave the entire volume without
shadow areas. Ultraviolet radiation is reflected from surfaces like
visible light (although it can be attenuated). Zyggot sensors can
capture reflected UV radiation (depending on the reflected
intensity), which facilitates detection throughout the volume of
interest.

SYSTEM RELATED TO THE ARCH

A) 90° Arc sensor - ZSA/90/24/UVA

B) 90° Arc sensor - ZSA/90/24/UVB

C) ZAG1R gateway

D) V5CON Interface for Zyggot relay

E) Zyggot V5F/S or V5F/A ARC FLASH PROTECTION RELAY
F) Interconnection cable with mini-USB connector -
ZCB/4/2U)...

G) 24 VDC power supply VPS12024

H) Tester (test arc generator) ZSA

1) Termination resistor ZFR

Responaidly Curve - UV

Responssdily Curve - LVB

P

Wawolength (nm)
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OVERLAY AND SIDE LABEL

ZAG1R GATEWAY
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BZYGGOT

ZSA/90/24/UVA Sensor Features

> Power supply: 24VDC via standard cable.

> Opening angle: 90°.

>LED indicator for location and faults.

> Network addressing configurable via PC.

> Detects UVA radiation and a small portion of
visible light (240 to 340 nm).

> Applicable in panels and sheltered
environments.

> Does not operate with ambient light or internal
light from panels. (It may operate if pointed
directly at UV light sources, such as clear sky,
sun, flash orintense light).

> Sensitivity to 2 cm electric arc produced by test
device at a distance of 1 to 1.5 m or real arc at up
to30m*

* Depends on arc intensity (with 200A and 1 cm
arc path the detection distance is 7 meters)

ZSA/90/24/UVB Sensor Features

> Power supply: 24VDC via standard cable.

> Opening angle: 90°.

>LED indicator for location and faults.

> Network addressing configurable via PC.

> Detects UVB radiation (220 to 320 nm).

> Applicable in panels, open environments or
monitoring equipment outdoors.

> Does not operate even with strong visible light
(except if pointed directly at the sun, whose rays
contain UVB).

> Sensitivity to a 2 cm electric arc produced by a
test device at a distance of 0.2 mto 0.4 morareal
arcofupto10 m*.

* Depends on the intensity of the arc (with 200A
and a 1 cm arc path, the detection distance is 3
meters).
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The ease of assembling the sensor network lies
in the two mini USB connectors present on the
sensors and in the shielded mini USB cables
supplied in different sizes by Varixx, ready to
use.

PROGRAMMING TOOLS

APC program is provided free of charge by Varixx
and allows the parameterization and testing of the
Gateway, Relay (which can also be programmed
via the screen or online) and also the
parameterization of each sensor.

GATEWAY COMMUNICATION PORT

The ZAG1R Gateway has 2 communication
ports: One RS485 port with Modbus RTU
protocol, for communication with supervisory
systems or with Zyggot V5F/x relay or for
connection to a PC for parameterization and one
mini USB port with CAN protocol, for
communication with networked sensors.

GATEWAY DIGITALINPUTS

The Gateway has 2 digital inputs, 1 for Reset and
1 programmable by the relay or by the PC
software. The "Reset" contact, if closed
momentarily, performs the function of erasing the
Gateway's alarms and trips, also erasing the Arc
Flash occurrence sequence data.

DIGITAL GATEWAY OUTPUTS

The Gateway has 3 digital outputs, 1 for TRIP and
2 programmable by the relay or by the PC
software. The trip output has an ultra-fast acting
solid state relay and another N.A. dry contact in
parallel. The programmable outputs are normally
opendry contact type.

GATEWAY INDICATORLED

The Gateway has 1 RGB LED, which will be
«Greeny if the gateway is programmed,
configured and without alarms or trips. It will be
«Yellow» in case of occurrence of alarms or trips
that have not been reset or will be «Red» in case
ofaTrip thathas notbeen reset.

ARC FLASH 7

NOTE: An alarm condition due to “Sensor not
responding” or any other occurrence does not
deactivate the “Armed” condition and the
consequent detection in the event of an arc flash.
For safety reasons, the system will be active for
Arc Flash detection evenin alarm.

MINI USB MULTI-FUNCTION SENSOR
CONNECTOR

The mini-USB connectors on the sensor are used
for both parameterization, using a standard mini
USB / USB cable (supplied separately) and a PC,
and for communication with the Gateway via the
network cable (supplied separately). The
sensor's mini USB ports are parallel, so there is
no difference between which port to connect the
cable to. The dual mini-USB ports make it easy to
set up the network. For details on how to
parameterize the sensor, see the programming
section.

CAUTION

Do not connect the sensor to the computer with
the other end of the sensor connected to the
sensor network. This may damage the sensor
and the computer!

For parameterization, one sensor per month
must be connected to the computer.

Gateway



EXAMPLE OF TYPICAL APPLICATION WITH BZYGGOT
115 VAC / 125 VDC TRIP COIL

IDENTIFICATION OF ARC SENSORS
To PLC / SDCD

*/ Reset When the sensors are powered on, each sensor
—| (arccﬁean) (\ngg%) r (wsen)| R will flash its rear LED indefinitely until the first
1 1 communication with the relay occurs. This allows
(N0 [cuINe) (Cuowz ov ] (int L2 [ov] (24v] ov [ ov] for a quick check of communication with the relay
ZAG1R h . ) .
DUIRIP__C/NO. Re'a" Gateway g and sensor integrity. If in doubt, disconnect the
sensor and then reconnect it. The LED should
ARC SENSOR flash for a very short time and then remain on
NETV‘{%‘K continuously.
T If it continues to flash, it is because it is not
veeon MSSDAB;;S communicating. Check the cables, programming
(User) the sensor address and programming the
CB1 504 [ number of sensors in the relay. Obviously, if the
ETHERNET -] sensor is not communicating, the relay will also
indicate the lack of communication.
MoomaS ZYGGOT V5F/
RS232 x
TRIP )
COIL ( Varistor
cB1 NOTA: A Polaridade dos 125 VCC n&o importa.
115 VCA/ 125 VCC
71 20 mm
-t -t
49,8 mm
- -

_ R%,5mm

yelow led

=)

PROGRAMMING THE SENSORS

1 - Download and install the free software “Zyggot Arco Configurador” from the
Varixx website (http://www.varixx.com.br).

2 - Open the configuration program.

3 - Connect the sensor to the computer’s USB port using a mini USB / USB cable
(connect one sensor at a time). When the sensor is connected, its back light will
turn on. The program automatically detects the sensor. If this does not happen, you
can choose manual connection, choose the serial port corresponding to the USB to
which the sensor cable is connected and press the Connect key to attempt a
connection. When connecting (in both manual and automatic mode), a green light
will turn on in the program indicating that the connection was successful.

4 - Program the sensor address (from 1 to 100) in the corresponding window and
press Send to save the information to the sensor. Disconnect the sensor by simply
removing it from the cable.

5 - Itis advisable to label the sensor with its programmed address to make it easier
to assemble in the field. If you wish to configure another sensor, return to step 3.
Then check that there are no duplicate addresses between the sensors.

6 - Once all the sensors have been programmed with the addresses, fix the
sensors in the defined positions using the two nuts on the front of the sensor. As a
suggested assembly, we recommend using our metal “adjustable fixing bracket”
(REF. ZSF2), with adjustable angle, which allows the use of just one Boelhoff rivet
or similarin the chosen location, to fix the sensor and direct it.

Ultraviolet Arc Sensor

Wide Detection Area (90°)
Detects at long distances (>7 meters
with 200 A/ 1 cm arc)

ARC FLASH 8



EXAMPLE OF A TYPICAL APPLICATION USIN
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MULTIPLE GATEWAYS AND A SINGLE RELAY
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D/TRIP C/N.O. Relay

{ y [Inl1 \|n2\o'v][24v\ov\olv]
Gateway ZAG1R

ARC SENSOR
NETWORK 1
1-100

&
— Reset
(arc sens.) (V5CON) (User)| A

Gateway 2

(NOJcM[N.Cc) (Outi[out2] oV ) @
D/TRIP C /N.O. Relay

[ \ [Inl1 \|n2\o'v][24v\ov\0'v]
Gateway ZAG1R

ARC SENSOR
NETWORK 1
1-100

&
— Reset
(arc sens.) (V5CON) (User)| A

Gateway 3

[N.O.]CM[N.C) [Outi]Out2] OV ) @
D/TRIP  C/N.O.Relay

/ ) [Inl1 \|n2\o'v][24v\ov\o'v]

Gateway ZAG1R
Gateway 4
ARC SENSOR
NETWORK 1
1-100
y Reset
CAN Rs485 B
(arc sens.) (V5CON) (User)| A
(N.oJcMNC) (outt[outz] ov ] Q Q (Ini [n2[ov ] (24v]ov [ov) . 2
D/TRIP C/N.O. Relay Gateway ZAG1R Y
ARC SENSOR
NETWORK
1-100
Circuit Brake 40
cB1 52a
vscon I, MODBUS
o RS485
| (User)
TRIP ‘
COIL ( Varistor ETHERNET I
MODBUS
CB1 RS232 ZYGGOT V5F/x

115 VCA/ 125 VCC

NOTA: A Polaridade dos 125 VCC nao importa.

In cases where high selectivity is required, such
as in cases of distribution branches with one
circuit breaker per branch, the side topology can
be used with multiple triggering Gateways, each
one triggering its own associated circuit breaker
and using the relay to page information from up to
40 Gateways, each with up to 100 arc sensors, i.e.
configuring a low-cost, high-efficiency system.

Even if several Gateways are associated with a
single Zyggot relay, this relay can still monitor up
to 100 target temperatures and up to 100
surrounding air temperatures, since the
continuous temperature monitoring system is
predictive, not requiring a “TRIP” but rather an
“Alarm”, unlike the ARC protection system where
each Gateway sends the “TRIP” signal to its
circuit breakerin less than 300 us.
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EXAMPLE OF A TYPICAL APPLICATION USING ONE

OR MORE GATEWAYS WITHOUT RELAY

Door lamp

B .
. 24V
Circuit Brake 1 CAN Rs485 ReBset 2 CcC
(arc sens.) (V5CON) (uSer)| A |

Gateway ZAG1R

[N.OJ CM|N.C] [Oun\ol'nz\ ov | Q
D/TRIP. C/N.O. Relay
d gl

ARC SENSOR
NETWORK 1
1-100

Door lamp

&
— Reset
e ratoz) AN Rutgs B
(arc sens.) (V5CON) (User)| A

I\ [Inl1 [in2 | o'v] [24V] OV | olv]
| Gateway 1

[N.OJ CM|N.C) [Oun\o:nz\ ov ) Q
D/TRIP C/N.O. Relay

Gateway ZAG1R

ARC SENSOR
NETWORK 1
1-100

Door lamp

&
— Reset
(arc sens.) (V5CON) (User)| A

I\ [Inl1 ] |n2\o'v] [24V] oV | olv]

Gateway 2

(No]cM[NC) [outi[ouz] ov ] @
D/TRIP C /N.O. Relay

Gateway ZAG1R

ARC SENSOR
NETWORK 1
1-100

Door lamp

&
— Reset
(arc sens.) (V5CON) (User)| A

I\ (i1 [n2[ov] [24v] ov [ ov]
| Gateway 3

[N.O.JCM]N.C) [Ouu\ofnz\ ov ) @
D/TRIP  C/N.O.Relay

) [Inl1 [n2 ] o'v] [24v] oV ] o'v]
Gateway ZAG1R
| Gateway 4
ARC SENSOR =
NETWORK 1

1-100 u
n
n
n
n
n
n
n
n
n

Door lamp T *

Reset 24VcCC
CAN Rs485 B o
(arc sens.) (V5CON) (User)| A

(N.oJcMNC) (outtfouz] ov ] Q
D/TRIP C/N.O. Relay

Q (Ini [n2[ov ] (24v]ov [ov) . 2
Gateway ZAG1R 7

ARC SENSOR
NETWORK
1-100

Circuit Brake 40

CB1 52a

TRIP
COIL ( Varistor

CB1

115 VCA/ 125 VCC

NOTE: The Polarity of the 125 VDC does not matter.

Modbus (User)
RS485

BZYGGOT

Note that it is possible to use only one Gateway
with its sensors, which can be from 1 to 100,
Zyggot. Typically, one Gateway per cubicle,
associated with its circuit breaker, and 1 or two
Zyggot UV Arc sensors would be enough to have
each cubicle fully protected against Arc-voltaic.

ARC FLASH 10




BZYGGOT

COMPOSITION OF THE ARC SYSTEM

COD: V5F/S ou V5F/A FEATURES: V5F/x ARC RELAY COD: V5CON
Powee Supply 24 VDC (Comes with
Humidity 510 95% each Relay)
No. of sensors  up to 100 sensors
Resolution 1°C
4 analo
Imputs 4 digtal (12 to 24VDC)
Outputs 2 Alarm and Trip outputs (N.O.
2 programmable outputs (N.O.
1 output for connection to sensors
Communitation Modbus RTU
Devicenet (optional)
Ethernet TCP-IP (optional)
RELAY 96 X 125 Touch Screen Screen Color, Touch Screen WVGA
INTERFACE
COD: ZSA/90/24/UVA FEATURES: EBLOCK 88x (x=D or x=R)
Power Supply 24 VDC (10 - 30 VDC) 2W
Moisture 5 to 95% COD: ZAG1R
Communication CAN
Temperature Oper: 0 to 60 °C /// Armaz: -10 to +60 °C
Imputs 8 Digital Imputs (12 - 24 VDC)
Outputs Model 88D = 8 Digital Outputs (DC)
Model 88R = 8 Digital Output (Relay)
UVA TYPE ARC SENSOR Imputs Imp.: 10K /// Treshold: 8 VDC / 3 VDC
Distance Max 1000 M
. Output Current 2,5 A Max per point /// 10A Total Max
COD: Z5A/90/24/UVB (Model 88D) (model 88D)
Output (mod 88R) 3,0 A @ 250 VAC Res. Max (mod. 88R)
L
Connectors: EB/88D & EB 88R GATEWAY PA ARCO
1: Digital Outputs / Relay Outputs
2: NET address selection switches
3: LEDs de status
A Inputs FEATURES: ARC UVA SENSOR
UVB TYPE ARC SENSOR 5 CAN & Power Supply Measuring angle: 90°
6: Ground Power Supply: 24 VCC by the NET
7: CAN RJ45 Detection range: UVA (240 to 380 nm)

Test sensitivity: 1to 1,5 m (w/tester ZSA)
Real Arc Sensitivity: up to 30 m
LED status indicator:  Included

Settings: By PC software
Diameter: 19mm

Length: 53mm

Communication: Rede CAN 512 MBs
Material: Stainless Steel and Polycarbonate

FEATURES: ARC UVB SENSOR

Measuring angle: 90°

Power Supply: 24 VVCC by the NET
Detection range: UVB (220 to 320 nm)
Test sensitivity: 1to 1,5 m (w/tester ZSA)

Real Arc Sensitivity: up to 30 m
LED status indicator:  Included

Settings: By PC software
Diameter: 19mm

Length: 53mm

Communication: Rede CAN 512 MBs
Material: Stainless Steel and Polycarbonate

ARC FLASH 11




ACCESSORIES

g _Accessory @

COD: VPS6024 ou
VPS12024

POWER SUPPLY

BZYGGOT

COD: ZSF2 COD: VZX/B1/U ou VZX/B1/U/P

Support for fixing and
sight for tubular SUITCASE WITH LASER SIGHT

g /Accessory g

' COD: ZTA
COD: ZFR

COD: ZCB4/2U/xxx

Y-split Derivator, USB cables
and terminating resistor

g Accessory g

COD: V5CON

(Comes with
each Relay)

INTERFACE

COD: EB/88D ou EB/88R
(For use with V5F/x relay)

COD: ZSA
COD: RJ45/C2
(Comes with each V5CON

module and each Eblock)

ARCSAFE Arc Tester

EBLOCK (Optional Use)

RJ45 CABLE

ARC FLASH



MAIN SCREENS FOR OPERATION
MAIN MENU, (ESC) INFO SCREENS

MAIN MENU:

Screen from which all other system screens are accessed. Depending on
whether the system is configured for THM+ARC, THM only or ARC only,
one of the 3 screens above will be accessed.

From here, all operating and programming screens are accessed.

Note that, to eventually draw the operator's attention, the «KALARM» field
will flash and have a red border to indicate that there is an Acknowledged
or Cleared alarm on the Alarm screen. By touching this field, you enter the
alarm screen and can acknowledge and reset the alarm.

ATTENTION: THE ZYGGOT V5F/x RELAY LEAVES THE FACTORY
WITH A PASSWORD TO ENTER THE PROGRAMMING MENU =
«827499»

CHANGE IT, WITHIN THE «RELAY CONFIG» MENU TO ANY
OTHER VALUE (ADVISABLE).

HE
BZYGGOT

SYLEEUT MULTI ARC FL
G OO Ol |

ARD G COMBA ROk

—— _ | OTTTTTTTT

:

ARC ANR ——TALRM IRIP | <<
1

There are 5 screens, the one above, and the four below. They are paged
through the >> and << keys and accessed through the ESC key on the
main menu.

INFO SCREENS 1to 5:

INFO SCREEN 1: Contains various information. When the system is
powered on, this is the initial screen. Pressing ESC takes you to the main
menu above.

VERS: Software version

ARC S.COMM OK: Indicates that the ARC sensor network is
communicating OK.

LINK ETHERN.OK: Indicates that the Ethernet connection is OK.
ETHERN.n. LINKED: Indicates that the Ethernet connection is OK.
GTWY PGM: Indicates that the ARCO system Gateway is properly
configured.

GTWY ARMED: Indicates that the ARC system Gateway has no active
faults and is ready to “trip” in the event of an Arc or other faults.

GATEW. ALRM: Indicates that the ARC system Gateway is in an active
Alarm condition (not reset).

GATEW. TRIP: Indicates that the ARC system Gateway is in an active Trip
condition (not reset).

GATEW. CHAIN: Indicates that the ARC system Gateway has the Chain
input active and a Chain trip has probably occurred (it depends on the
Gateway configuration).

INHIBITED: Indicates that the ARC system Gateway has the INHIBIT input
active and cannot trip even in the event of an ARC FLASH (it depends on
the Gateway configuration).

DATE, TIME and DAY OF THE WEEK: from the internal real time clock.
FAIL: Indicates a fault that has notbeen reset.

TRGT: Indicates afault related to Targets.

ARC: Indicates that there is an active arc occurrence (not reset).

ANR: Indicates the existence of 1 or more ARC sensors not responding on
the network.

ALRM: Indicates the alarm condition not silenced (without Mute) and the
alarm output active.

TRIP: Indicates the Trip failure condition (Trip output active, not reset)

ARC FLASH




MAIN SCREENS FOR OPERATION

MAIN MENU, (ESC) INFO SCREENS
OO00O0KK lusT oaiee. Il

INFO SCREEN 2: It shows information about the plant, location and panel
names, date and time of start of operation, total system operation time,
relay serial number, software serial number, number of times the relay was
turned on, baud rate and timeout of the sensor communication network,
number of programmed sensors and finally it also shows some hardware
information.

Otherfields as described in Info Screen 1.

MUTE ALARM

FAalL

_ARC ANR ALRH TRIP
E

INFO SCREEN 3: Mute Alarm and Reset Fail Buttons.

When the alarm is active, the Mute button silences it (turns off the Alarm
Output).

When the Mute condition is active (Mute has already been executed), the
Reset button clears the fault and turns off the Trip Output.

Fail Active: Indicates that there is an active fault.

Alarm Unacknowledged: Indicates that there is an alarm that has not yet
been acknowledged by the operator on the alarm screen and, depending
on what is programmed in the Reset on Fail Unacknowledge parameter,
it will not be possible to reset the faults and cancel the trip output.

Alarm Uncleared: Indicates that there is an alarm that has not yet been
cleared by the operator on the alarm screen and, depending on what is
programmed in the Reset on Fail Active parameter, it will not be possible
toresetthe faults and cancel the trip output.

Software interface and Autoload Fail indicate whether there was a
restoration failure.

Otherfields as described in Info Screen 1.

BZYGGOT

INFO SCREEN 4: «Fail Safe» system information such as Auloload
Enabled, Autorun Enabled, Flash Backup Done (these 3 fields must be
active, in green for the «Fail Safe» system to operate correctly if
necessary. Flash Backup Cleared: It will indicate in yellow if there is no
Backup file in the Flash memory. To create the backup file, enter the
programming menu and create it after having all the parameters
programmed and with the relay operating correctly.

Auto Restore Done, Indicates whether there was an automatic software
restoration and Autoload Fail indicates whether there was a restoration
failure.

TTTTTITTTTITTI I IITTY

MAIT| | HD CARD

\lcarn ok
READY 10

[REMOVE/ IHSERT
| hot

INFO SCREEN 5:

On this screen, you can control the write and read protection on the
memory card for safe removal and insertion of the card, with the relay in
operation, preventing it from being manipulated during writing operations
that could corruptit.

Removellnsert: This button is invisible if the relay is in writing or reading
operation so that the Remove/lnsert command is not entered at an
inappropriate time.

Wait: If active, itindicates that the relay is in writing or reading operation.
No Card: Itis active if the relay does not have a memory card inserted.
Card OK: Indicates that the card is inserted and operating properly.

Ready to Remove/Insert: After the Remove/lnsert command is selected
in the «Yes» option, this indication becomes active, indicating that the card
can now be removed or inserted.

Memory Card Status: May display one of the following messages
depending on the current system condition:

1-Card OK - Operational

2-Unknow Format

3-Nocardinslot

4- Card Not Supported

5-lllegal Swapped

6- Unknow Error

7-Access Protected

After the Insert/Remove command is selected as «Yes», the message will
be 6-Access Protected.

Attention: Removing the card without the Insert/Remove command
inserts the Alarm condition in the alarm and history screen if the action for
this fault is selected as «Log» in the programming menu. If the action is
selected as «Nonew, this alarm will not be logged.

If the card is removed after the Insert/Remove command, the alarm will not
be triggered even if programmed for «Log»
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MAIN SCREENS FOR OPERATION

1- MAIN SCREEN

MS7: MODBUS SERIAL RS232

MODB ACTIVE: Indicates whether MODBUS is active.

MODBUS INACTIVE: Indicates whether MODBUS is inactive.

MODBUS OK: Indicates whether MODBUS is OK, without error.
MODBUS ERROR: Indicates if there is an errorin Modbus.

MODBUS STATUS: (TIMEOUT, VALID MESSAGE, PARITY ERROR,
FRAME ERROR, OVERRUN ERROR, CHECKSUM ERROR)
Otherfields as described in Info Screen 1.

ETHERNET COMUNICATION

L INKED | HOT LIHKED

HALF DUPLEX .' FULL DUPLEX

EED 10 Mbps . SPEED 188 Mbps -

J

_——
Lo i LR
ARC FLASH | | 8 _

Ms8: ETHERNET COMMUNICATION

LINKED: Indicates that the Ethernet cable is connected.

NOT LINKED: Indicates that the Ethernet cable is disconnected.

HALF DUPLEX and FULL DUPLEX: Indicates the current communication
mode.

SPEED 10 Mbps and SPEED 100 Mbps: Indicates the current
communication speed.

RX: Indicates that data is being received.

TX: Indicates that data is being transmitted.

Otherfields as described in Info Screen 1.

BZYGGOT

[ACTIVE FAILS
MODBUE FRIL

GTWY HOT PROG. |
GTWY COMM FRIL

ARLC 3.HOT RL:P
ARC FLAZH
ARC CHAIH

ARC AHR [ (ALRMIRIP | <<

9|

MS9: ACTIVE FAILS

Falhas Ativas (Ndo memorizadas e sim ainda estar condigao de
falha no momento)

MODBUS FAIL: Indica falha de comunicagdo com o dispositivo externo
conectado arede Modbus dorelé.

GTWY NOT PROG: Indica que o Gateway ndo foi configurado
corretamente ainda.

GTWY COMM. FAIL: Indica falha de comunicagdo com o Gateway.

ARC S. NOT RESP: Indica se ha um ou mais sensores de Arco néo
repondendo (note que é diferente de falha de comunicagao geral com o
Gateway).

ARC FLASH: Indica se ha uma ocorréncia de ARC FLASH nao resetada
no Gateway.

ARC CHAIN: Se programado para ser usado indica Trip por entrada de
CHAIN no Gateway.

Demais indicagdes: como descrito mas tela de INFO SCREEN 01

MS10: NUMBERS OF SENSORS NOT RESPONDING

G01 - G40: Shows the number of non-responsive sensors on each
gateway in the system. If the number is «0» it will be shown in green and if it
is different from zero it will be shown in red

Other indications: as described buton INFO SCREEN 01
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MAIN SCREENS FOR OPERATION
5-FAILS

wute RF meser X : | RESE]
ALARM FAIL 1 AF1 FAIL

REZET
FRIL

AHALOE 1 ALARK: | _ |
ANALOG 2 ALARK: § 11 ALOG 2 TRIP: Souueil
ANALOG 3 ALARM: HEGRN ] AHALDG 3 TRIP: R
.f:‘*H’;’.L.r.J.E | R — E!CaHﬁLLIL' 4 TRIP: _m

i— FAILS AF1 to AF5:

I RESET AF5 There are 5 screens, scrolled by the >> and << keys.

| FAIL They indicate the memorized faults (active or not at the moment) if
selected in the programming menu for LOG, ALARM or TRIP. They are
self-explanatory.

The Mute Alarm and Reset Fail buttons on each screen allow you to
silence the alarm (digital alarm output) or Reset the fault, respectively.
Note that to reset the fault, you must first perform the Mute function and
also that the fault no longer exists if the ‘Reset On Fail’ parameter is
not enabled in the Programming menu.

They also show the conditions: Alarm State Active and Trip State
Output.

Fail Active, Alarm Unacknowledged and Alarm Uncleared: as
detailed in screen Ms1.
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MAIN SCREENS FOR OPERATION

[ L

[,z 88 -HE —BEHE Wz BH cEE dE

TRENDING PLOT P1 to P6: .
Screen Sampling Screen
There are 6 screens, scrolled by the >> and << keys. Time Cycle
They plot the values of the analog inputs.
P1 to P6: Screen index and curve reset button (Plot restart) if
programmed to be active in the programming menu. 1e2 50 ms 17,75 s
Screen index and curve reset button (Plot restart) if programmed to be
active in the programming menu.
With each scan, the curve goes down to zero and repeats this 3e8 1000 ms 5,92 m
continuously as if it were an electrocardiogram. The scan never stops
and the curve is continually shifted to the left.
Various sampling times can be selected depending on the screen (see 4e9 10 s 59,17 m
table). On screen P1, the sampling time is 50 ms and in total 17.5
seconds can be observed. When leaving this screen and returning, the
curves restart, unlike the curves from P2 to P7. 5e10 100 s 591,67 m
When pressing the P2 to P6 key, the button appears in red, asking if
you are sure you want to restart the curves on this screen. If yes, the
operator will have 10 seconds to enter the answer “Yes” on the button 6e11 1000 s 5916,67 m
and touch T3 again. Otherwise, the red button disappears and the
curves are not reset.
7e12 1000 m 5916,67 h
13 50 ms 17,75 s
14 1s 355s
15 10s 59,17 m
16 100 m 591,67 h
17 1000 m 5916,67 h
18 10s 59,17 m
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MAIN SCREENS FOR OPERATION

2- ARC FLASH, 3- ARC SEQUENCE

IARC FLASH [BTWY:®#[ walil |
(oA T7] [RRC oo

- gat

- Bp2

- B0

B

oo

F B9g

F @99

F 188

ARC FLASH -OCCURRENCE INDICATION AF1 to AfT:

There are 7 screens that indicate whether an ARC FLASH has occurred.
The indication is by color and the indicated color will be white if an ARC
FLASH has occurred and will remain in this condition until it is reset by the
relay reset keys, or by the Gateway reset input or by Modbus
communication. Note that if a Flash has occurred, the circuit breaker
connected to the Gateway/Trigger will have already tripped instantly and
on the Menus screen (Main) the «<ARC FLASH» key and also the
«ALARM> key will be flashing to draw the operator's attention. If an alarm
output connected to a buzzer is programmed in the corresponding
protection menus and used, the buzzer will be active and the sound can be
silenced by the «<MUTE» key present on several relay screens, before a
possible «RESET» command. If a «<RESET» is commanded before
checking for the occurrence of ARC FLASH on the screens above or the
sequence of arc occurrences on the screens further ahead, the indication
of which sensor was activated will be lost, leaving only that there was an
activation in the History, therefore, care must be taken when checking for a
possible occurrence.

The screens also indicate the Gateway currently being scanned.

BZYGGOT

wmm| [ ey

ARC FLASH SEQUENCE - (ORDER OF OCCURRENCE) - AFS1 to
AFS3

There are 4 screens that indicate the sequence of occurrence in case of an
ARC FLASH. The first sensor to detect the arc will be marked with the
indication "1", the second, if any, will be marked with the indication "2" and
so on, so it is necessary to page through the 3 screens to check the
indexes of all sensors, to be sure of the order of occurrence. As explained
in the previous item, these indications remain until they are reset by the
relay's RESET keys or by the Gateway's Reset input or by a command via
Modbus.
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MAIN SCREENS FOR OPERATION

4- ARC STATUS / TIMESTAMP

ARC SENSORS NOT

! RESPONDING I

ARC SENSORS VOLTAGE LEVEL

TIMESTAMP

ARC SEHSORS VOLTAGE

LEVEL l ESC I
=)

MULTI GATEWAY STATUS _

TIHESTAMP

NOT RESPONDING NRA1 to NRA7: (Mono and Multi Gateway)
Accessed by pressing <ARC SENSOR NOT RESPONDING>

There are 7 screens that are scrolled by the >>and <<keys.

S001 to S100 (from screens NRA1 to NRA?7): Indicates whether the
respective arc sensor has stopped responding to the gateway on the
network.

Note that the correct indication may take some time depending on the
number of sensors on the THM and ARC networks, which is why there is
the «WAIT» indication, which informs that you must wait for it to turn off in
order to have a correctindication.

Sensors that are responding correctly are indicated in Green, and if a
sensor does notrespond, its indication will be in red on the network.

The «Gateway» field indicates the Gateway currently being scanned, in
the Multi Gateway version. With each Scan, the screen will be updated
with the current conditions of each Gateway. With each Scan, the screen
will be updated with the current conditions of each Gateway if the Scanisin
«AUTO» mode or will remain static on the Gateway selected on the
«SCAND» screenifitisin kMANUAL» mode.

When in <Manual> mode, the <UP> and <DOWN> keys are used to
change the gateway displayed in static condition in the case of the Multi
Gateways version.

BZYGGOT

ARC SENSORS VOLTAGE LEVEL AV01 to AV04:

There are 4 screens that are scrolled by the >> and <<keys.

AV001 to AV100: Shows the power supply voltage reaching each sensor
via the communication network with shielded sleeved cables and mini
USB connectors. Note that there are 3 factory-set voltage levels, which are
shown in 3 different colors: Green if it is within the optimal range (Nominal
is 24 VDC, but much lower voltages are allowed), Yellow if it is within an
acceptable range in which stable operation is safe or Red if the voltage is
below a safe level for operation.

Note that since the communication network can have different lengths,
depending on the cabling used by each user, sensors that are further away
from the power supply may have a greater voltage drop in the wiring. In this
case, the user simply needs to divide the network into more than one
branch, since this is possible because the sensors are in parallel and as
many branches as necessary can be used for better distribution in the
cubicles of each MCC or Switchgear, using the accessory device code
ZTA. ltis also possible to supply power from both ends of the network. See
wiring suggestions in the chapter “Typical Interconnections” earlier in
this manual.

In this way, by observing the voltage at each sensor, the user can be sure
that the network is operating under safe conditions and it also serves to
demonstrate that the sensor is communicating correctly, since it transmits
the voltages in the same way that it transmits the arc-flash information.

A fourth color, Violet, shows that the sensor is not responding and the
voltage indicated in the sensor voltage field will be 0.00.

The same previous observations apply regarding the scanning mode and
the “Up” and “Down” keys.

s G

s Har

s DEg

GATEWAY STATUS GF1 to Gf3: (Multi Gateways version only)
Accessed by pressing <MULTI GATEWAY STATUS>

There are 3 screens, scrolled by the >>and <<keys.

GF1 to GF3: Indicates whether the respective gateway has detected any
failure. Note that regardless of the indication on this screen, the Gateway
has already activated the corresponding alarm or trip output, according to
its programming. In the case of arc tripping, the trip output is activated in
less than 300 uS.

The «Gateway» field indicates the Gateway currently being scanned. With
each Scan, the screen will be updated with the current conditions of each
Gateway if the Scan is in kKAUTO» mode or will remain statically selected
onthe «<SCAN» screeniifitisin «kMANUAL» mode.
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MAIN SCREENS FOR OPERATION

4- ARC STATUS / TIMESTAMP

{LAST EVEHT

L.—J,

ARC FLASH » SEHS0R HUMBER:
#Hn

| DOWH

DM |

TIMESTAMP TS1: (Mono e Multi Gateway)
Accessed by pressing <TIMESTAMP>

The last 50 ARC FLASH or CHAIN events are memorized by each
Gateway in the system and can be scrolled through using the UP or DOWN
keys or selected directly by their index entered in the EVENT key. Event
number 1 is the last one that occurred and is marked as <Last Event> and
event 50 is the oldest and will be marked as <Older Event>.

The events can be deleted in the menu (Screen below). As long as they are
not deleted, they will be memorized in the Gateway even if the power is
turned off. If more than 50 events occur, the newest events are added and
the oldest ones are removed from the event queue.

In the case of the Multi Gateway version, you must first select the
<Manual>mode and then select the Gateway to be read.

As aresult, the occurrence field will indicate one of two possibilities:

A)ARC FLASH > SENSOR NUMBER: ###

B) CHAIN INPUT

and the date and time each event occurred.

In case of empty event memory, the dates and times will be zero and the
cause field will have no indication whatsoever.

BZYGGOT

ETURN TO AUTO |
FIRST FAIL OH GATEWAY: #s

AUTO

'.GATEWA‘:’: |
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AUTO MAM ALRH TRIP

SCAN GS1:
Accessed by pressing <SCAN> (Multi Gateway version only)

On this screen, the operator can select the Scan Mode between «tAUTO»
and «kMANUAL». The system will always be in <AUTO> mode unless the
operator selects «kMANUAL» on this screen. «First Fail On Gateway»
field will indicate the Gateway that detected the first fault.

The mode will return to «KAUTO» if the elapsed time indicated in «Time to
Return to Auto» reaches zero. This time can be programmed in the menu
between 20 and 600 seconds.

The «Manual» mode is basically used so that the operator can observe
the status of «Not Responding», «Voltage Levels», etc. in more detail,
without the indication page being renewed with each scan.

IMPORTANT NOTE: Even if the mode is in "Manual" and the scan is
stopped on a single Gateway, the Arc Flash, Chain protection, etc., is not
disabled on any gateway in the system, since they operate independently
of the relay. The relay only shows, non-synchronously, the events and
indications stored or current on each gateway. The activation of faults and
alarms originated on the relay by reading the conditions and status of the
gateways, these may stop acting while the system is scanning a given
gateway and an alarm or trip condition programmed on the relay occurs on
another gateway. Note that these possible faults, programmed on the
relay, are not critical to safety, such as sensors "not responding”, or
"voltage levels" outside the ideal condition, etc., which can be detected ina
complete scan of the system and generate an "Alarm" or "Trip"
independent of the "Trip" and "Output 1 or 2" outputs of the Gateways. In
this case, itis always preferable to program the faults detected by the relay
in “Alarm” and not “Trip” to avoid unnecessary system shutdowns, as
these are only predictive conditions and can be managed during the
system’s normal shutdown time.
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PROGRAMING
11- MENU

M10A-ETHERNET -LAN CONFIG

M10A.1- IP ADDRESS: Enter the address of the Zy6got V5F/x relay on
the LAN network.

M10A.2- NET Mask: Enter the number corresponding to the network
mask. Normally 255.255.255.0

M10A.3- Gateway: Enter the number corresponding to the Gateway if
necessary. If not necessary, leaveitat0.0.0.0

M10A.4- DNS: Enter the address of the Domain Name Server if
necessary. If notused, leaveitat0.0.0.0

This screen also shows whether the Ethernet cable is connected or not
and the number of connections. Note: the number of connections may
eventually show «zero» even though it is connected if the transmissions
are not repetitive and because it is very fast, there is not enough time to
show iton the screen.

ETHERNET

M10B-ETHERNET - STATUS

This screen only shows the various connection statuses, and does not
have any fields to be entered.

The statuses shown are:

M10B.1- HALF DUPLEX or FULL DUPLEX: Shows the connection
mode.

M10B.2- SPEED 10 Mbps or 100 Mbps: Shows the connection speed.
M10B.3- Tx and Rx: Shows whether data is being transmitted or
received.0

M14B.4- LINK: Whether the Ethernet cable is connected (Link) or not and
the number of connections. Note: the number of connections may
eventually show "zero" but it is connected if the transmissions are not
repetitive and because they are very fast there is not enough time to show
iton the screen.

HE
BZYGGOT

F1HL KESFUN

M10C-ETHERNET -ICMP (PING)

This screen, like the corresponding screen in the Report Menu, allows you
to test whether a specific device on the network is responding, i.e., is active
on the network.

M10C.1-PING ADDRESS: Enter the address to perform the ping.
M10C.2- PING RESPOND TIME: Shows the time in milliseconds that the
device took to respond.

M10C.3- Tx and Rx: Shows whether itis transmitting or receiving data.
M10C.4- PING TIMEOUT: If the device does not respond in less than 1
second, it willindicate Timeout, i.e., itis not responding.

M10C.5- STAR and STOP: Starts and stops the PING. When exiting the
screen, a Stop is automatically given.

ETHERNET NG, TH

MODE: [TCF |

Enaran— | s

ez

(ENABLE WRITE INHIEITION: TTT .—‘

M10D-ETHERNET - TCP/IPPROTOCOL - MODBUS SLAVE

This screen refers to the main protocol of the Zyggot V5F/x relay, which
allows full Modbus operation, with all functionalities and valid addresses,
as well as offsets, etc.

The SUPERGER program provided free of charge by Varixx allows,

among other features, complete testing of the Modbus Over Ethernet
connection with a computer connected to the Zyggot V5F/x relay.
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TESTING THE ETHERNET CONNECTION

USING A WINDOWS COMPUTER

A simplified way to test the ETHERNET connection is described below,
using a simple executable software provided by Varixx (or using the
ZYGGOT Thermography Supervisory 2.00 software (see the end of this
manual), also provided free of charge by Varixx, or any similar program
found on the world wide web). We will consider here the explanation using
the executable pyModbusTCPV5

LSRN 152 168.1.10 e 5
wi EOEE ofe ETCHEEN- roo0 e vae [ 8

i m Oiffuet: . Read  Wite Wl -

1- Initially connect the appropriate RJ45 cable between the computer
and the LAN port of the Zyggot V5F/x relay and open Windows
Settings and select the Network and Internet option, which will open the
properties screen that will contain content as below, among others.

2- Click on the “Change adapter options” option. The following screen
will open, in which an unidentified Ethernet connection should appear,
in addition to the other existing connections.

Deguaiviti ~

Craesdo de Srde Buscaih T PR

3- Right-click on the unidentified Ethernet connection. The following
screen will open.
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LN Proiocoin [P Yende d (TCF Py
4 Profocoio do Mulplesador de Adiaptador de Rede da b
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BZYGGOT

4- De um duplo clique na opgéo Protocolo IP Verséo 4 (TCP/IPv4).
Abrira a seguinte tela.

Leral
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4- Enter an IP address that is different from your local network, for
example, if your network is 192.168.0.1 and press OK, you must use a
network that has a different third digit. For example, we use
192.168.1.11 and in the pyModbusTCPV5 program we use
192.168.1.10, so the computer's address on the network will end in 11
and the Zyggot V5F/x relay will end in 10. At this point, the two devices
should already be connected and exchanging data. On the Zyggot
relay, on the Menu screen, choose option 16. REPORT and then the
ETHERNET REPORT / STATUS option. Then go to screen ER3 and
activate the START option to test the connection with PING.

ETHERNET REPORT

FIHLE AlKE

(AR A B

FIHE BESHIMSE 1IME: SHEEERES#EE mS ' ESC l

Tx M PINEG TIHEDRT i @

STOP

If the connection is OK, it will indicate a response time in the PING
RESPONSE TIME field, which should be around 0.01 mS. If the
connection is not OK, it will indicate PING TIMEOUT and the PING
RESPONSE TIME field will be all ++++++.

If the connection is OK, open the executable program
pyModbusTCPV5 and enter the chosen address, in this example
192.168.1.10, and click Save Settings. Choose a register to be read, for
example %R2001, which will contain the target temperature of Sensor
1, plus the necessary offset according to the Modbus tables in this
manual, and click Read. The current temperature should appear in the
Value field. In the same way, you can read flags of the %M type.

% EOEE ofee ETNEN. Reec e Vawe :
tltl m Orffmet: . Read | Wite | Wialus -

Attention: You can also write to the registers, but avoid this if you do
not know that a particular register can be overwritten, as it may change
the configuration parameters of the Zyggot relay.
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COMPUTER PARAMETERIZATION

ZYGGOT SUPERGER

Zyggot SuperGer is a configuration software for the Zyggot family.

The software is available free of charge on the Varixx website
(http://www.varixx.com.br). The main screen of the program is shown on
the side.

It is possible to configure the relay directly on the relay itself and also to
perform the complete programming on a relay and to clone this relay to
several others using a memory card or pen-drive, as explained previously.
install the Superger Software on the Windows computer. All the files
necessary to run it, including the «Runtime» files, are already included in
the package, so no additional software is required. Once installed, it will be
ready torun.

R

==

Note: With Zyggot Superger you can easily clone the parameters of one
relay to another (this can also be done via the uSD card in the case of the
V5F/x model relay). To program a series of relays with the same
parameters, simply save them (using the «Save» button in the Superger
Software) and load the file later if necessary so that all the parameters are
ready to «Send» to the relay.

1- The first step is to connect the relay. To do so, adjust the Modbus
communication values on the relay and activate it in RS-232 mode. For
details on how to activate Modbus, see the programming menu section.
Use an RS-232/RJ45 cable to connect the relay to a computer.

You can also use the Ethernet port and do all the programming via
Ethernet communication. In this case, program the correct address as
programmed on the relay in the Ethernet programming section (Modbus
TCP/IP).

BZYGGOT

2- The next step in the software is to choose the language and working
mode on the system configuration screen:

Once you have chosen the language, choose the Zyggot V5F/x system
relay. Once you have chosen the language and the type of relay, by
clicking on its image, select the correct parameters for your computer
(COM port 1, COM2, etc.) and the parameters that were programmed on
the screen regarding Modbus in the relay (For example: Address: 1,
Baudrate: 19200, Timeout: 1000 mS, Parity: None or in the case of
Ethernet communication the IP Address, for example: 192.168.1.1

Make sure that Modbus is in the «Active» condition in the relay. Normally,
once any parameters related to Modbus in the relay have been changed, it
is necessary to turn the relay off and on again for the changes to take
effect, as these are parameters related to the relay BIOS.

. -
B fast e - o L]

[ Ta—— ST |
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BZYGGOT

ARC GATEWAY MODBUS SPEC
GENERAL SPECIFICATIONS

Input Register (Modbus function 04) (read-only)

32768 16384
[ 16|

1 Version (value 100 = 1.00)
2 Serial Number 32bits - LSB
3 Serial Number 32bits - MSB
4 ire Day
5 Manufacture Month
6 Year
7 ire Lot
8 Manufacture User 1
9 Manufacture User 2
10 Manufacture User 3
11 Manufacture User 4
12 Sensor Number (Last Sensor Of Network)
13 Trip List Size
100 OUT TRIP | OUT 2 | OUT 1 IN 2 Any Sensor Trip | CHAIN 0= None , 1= Chain) Trip Size (0=none)
101 OUT TRIP OuT 2 OuT 1 IN 2 IN 1 Sensor 1 Not Responding Sensor 1 Configured Sensor 1 Trip Sensor 1 Trip Sequence (0=No
102 TRIP OouT 2 OuT 1 IN 2 IN 1 Sensor 2 Not Responding Sensor 2 Configured Sensor 2 Trip Sensor 2 Trip Sequence (0=No 1=First N=Position)
199 TRIP OuT 2 OuT 1 IN 2 IN 1 Sensor 99 Not Responding Sensor 99 Configured Sensor 99 Trip Sensor 99 Trip Sequence (0=No 1=First N=Position)
200 TRIP ouT 2 ouT 1 IN 2 IN 1 Sensor 100 Not Responding | Sensor 100 Confiqured | Sensor 100 Trip Sensor 100 Trip Sequence (0=No 1=First N=Position)
201 Trip List 1 (0=None N=Sensor)
202 Trip List 2 (0=None N=Sensor)
299 Trip List 99 (0=None N=Sensor)
300 Trip List 100 (0=None N=Sensor)
301 Sensor 1 Version (100=1.00)
302 Sensor 2 Version (100=1.00)
399 Sensor 99 Version (100=1.00)
400 Sensor 100 Version (100=1.00)
401 Sensor 1 Level
402 Sensor 2 Level
499 Sensor 99 Level
1010 0
1011 Event 1 - Sequence ID
1012 Event 1 - Sensor Number
1013 Event 1 -Ti Day
1014 Event 1 - Ti Month
1015 Event 1 - Ti Year
016 Event 1 - Til Hour
017 Event 1 - Til Minute
018 Event 1 - Timestamp Seconds
019 Event 1 - Repeat Count
1500 0
1501 Event 50 - Sequence ID
1502 Event 50 - Sensor Number
1503 Event 50 - Ti Day
1504 Event 50 - Ti Month
1505 Event 50 - Ti Year
1506 Event 50 - Ti Hour
1507 Event 50 - Tii Minute
1508 Event 50 - Ti Seconds
1509 Event 50 - Repeat Count
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ARC GATEWAY MODBUS SPEC

GENERAL SPECIFICATIONS
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MODBUS OVER ETHERNET TCP IP SERVER

GENERAL SPECIFICATIONS (PART 2/ 4)
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MODBUS OVER ETHERNET TCP IP SERVER

GENERAL SPECIFICATIONS (PART 3/ 4)
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ABOUT VARIXX

For over 40 years, Varixx has pursued its vocation for
developing high-tech products and focuses its efforts on
serving the industrial market with quality and speed. Our
know-how in power electronics has allowed us to offer
the market a wide range of products that have become
known for their long service life and reliability. We were
the creators of the global online thermography market,
with the Zyggot line, which is becoming a global
reference in the market for temperature monitoring and
diagnostics and arc flash detection in electrical systems

in general.
Our product portfolio also includes LED luminaires from

our ONNO division, developed and manufactured 100%
in Brazil with cutting-edge technology. Varixx values the
introduction of innovative concepts worldwide.

Why ZYGGOT
Thermography
And Arc Flash
Protection?

WORLDWIDE UNIQUE
BY UV DETECTION /
NO CURRENT READINGS
REQUIRED

LEARN MORE!

ZYGGOT ARC FLASH SYSTEM

)

SINGLE CABLE /
EASY TO INSTALL

AREAS OF ACTIVITY

MANUFACTURERS OF GENERATOR MACHINES AND SYNCHRONOUS
MOTORS

Static Exciters, Control Box Controllers, Low and Medium Voltage Soft Starters, Semiconductors

PRODUCTION OF ALUMINUM AND HYDROGEN / OXYGEN

High Current Rectifiers, Solid State Contactors, Smart Relay for CCM,
Online Thermography System and Arc Flash Detection and Onno LED
Luminaires.

BASE INDUSTRY, MINING AND STEEL INDUSTRY

Smart Relays for CCMs, Low and Medium Voltage Soft Starters, Solid State
Contactors, AC/DC Converters for electromagnets, High Current Rectifiers,
Online Thermography System, Arc Flash Detection and Protection and
Onno LED Luminaires.

OIL COMPANIES

Smart Relays for CCMs, Static Excitation, Low and Medium Voltage Soft
Starters, Solid State Contactors, Online Thermography System, Arc Flash
Detection and Protection and Onno LED Luminaires.

ELECTRIC PANEL ASSEMBLERS

Smart Relays for CCMs, Online Thermography, Arc Flash Detection and
Protection System, Semiconductors, Power Supplies and Onno LED
Luminaires.

%

PREDICTIVE /
DIFFERENTIAL PROTECTION

EFFECTIVE PROTECTION
AGAINST ARC
DESTRUCTION

©

DOES NOT NEED
CONVENTIONAL
THERMOGRAPHY /
ALSO MEASURES AIR TEMP.

WITHOUT CONTACT /
WITH NETWORK
COMMUNICATION

<« Low Cost // Up to 100 sensors per gateway.
< Innovative in the market // Faster (<300 uS versus up to 500 mS)

7 Ultraviolet arc detection

Does not operate with ambient light (False Alarm)

<« No need for current readings

vVarixx o

ALWAYS INNOVATING ‘

in/
O

@Varixxbrasil

varixxcompan
www.varixx.com.br @ e

vendas@varixx.com.br

+55 (19) 3424-4000

+55 (19) 3301-6900

R. Felipe Zaidan Maluf, 450
Distrito Industrial Unileste
Piracicaba-SP. CEP: 13422-190

Varixx Industria Eletrénica

www.varixx.com
www.varixx.com.br

VARIXX USA

2229 Allen Parkway, Suite 200
+1 832-871-5700
Houston - Texas, 77019

MORE THAN 20 BRANCHES,

OFFICES WORLDWIDE

VARIXX WORLDWIDE

Representative/Distributor:

1
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ZYGGOT THERMOGRAPHY

DISTRIBUTORS AND REPRESENTATIVE
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