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Introduction

Novaris power line surge filters are designed for the protection of sensitive and mission critical equipment from the
damaging effects of lightning surges, power transients and other higher frequency powerline interference.

Novaris SFH filters comprise MOV surge protection plus LC low pass filters for three phase applications for line
currents over 250 Amps. The primary surge diverting elements are metal oxide varistors of a surge rating chosen
to suit the application. This is primarily based upon the exposure of the site to transient effects with high exposure
sites requiring higher surge ratings. Refer to AS 1768 to calculate your sites expected exposure category.

The first stage of protection consists of the metal oxide varistors. MOVs are connected between each phase and
neutral to absorb transverse mode surges usually generated by load switching and other power system disturbances.
These MOVs, in conjunction with the gas tube arrestor between neutral and ground, absorb common mode surges
most often caused by lightning induced disturbances or power system earth faults.

The L-C filter and third stage of MOV's reduce the voltage let-through voltage to the equipment even further.
Additionally, the third stage can reduce any transients created by the equipment powered from the filter, electrical
machinery, motors and VSD's being examples.

For further details of the performance benefits of surge filters and comparison with surge diverters please see the
Novaris Application note 0015-D39V2.

Novaris surge filters use electronic alarms to monitor the health and status of the surge protection elements inside
the filter. These take the form of LED displays on the individual SPD elements inside the filter and these are
repeated to the mimic panel and internal alarm relays which are used to operate voltage free contacts. These
contacts are connected inside the filter to provide an overall external alarm provision, which is available via DIN
mounted terminals on the front of the filter. Please note that the alarm relay contacts are labelled for the non-
energised condition.

Each filter capacitor has a series fuse so that capacitor failure will not interrupt supply. Capacitor terminal voltage
is monitored with an LED indicator at the capacitor bank.

The alarm circuitry is powered from the third phase; loss of power to this phase will result in an alarm condition and
extinguish all lamps on the mimic panel. Loss of power to the first or second phase will result in an alarm condition
and extinguish all the lamps for the respective phase.
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Available Models

Novaris high current surge filters are available in three phase formats, with current ratings from 250 to 2000A.
See table 1 below for full model listing.

High Current Three-Phase Surge Filters

LOAD CURRENT
250A 400A 630A 800A
SURGE RATING
200kA SFH3-250-200-275 SFH3-400-200-275 SFH3-630-200-275 SFH3-800-200-275
High Current Three-Phase Surge Filters
LOAD CURRENT
1200A 1600A 2000A
SURGE RATING
200kA SFH3-1200-200-275 SFH3-1600-200-275 SFH3-2000-200-275
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SFH3-XXX-XXX (Three Phase High Current Surge Filter)
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Installation

It is mandatory that Novaris filters be installed by a licensed electrician in accordance with Australian Standard
AS3000 or the relevant country wiring rules. To meet these standards the filter must be protected by a circuit
breaker or fuses of rating equal to the current rating of the filter. If these are not included the filter must be
preceded by external fuses or a circuit breaker no greater than the current rating of the filter.

Ideally the filter should be installed as close to the main incoming switch board or meter box as possible noting the
need for wiring segregation and earthing.

For optimal system protection, the surge filter should be connected to a substantial earth point, such as a site main
earth bar or switchboard earth bus with the shortest possible cable run. It is also recommended to run the cable as
straight as possible, with the minimum number of sharp bends.
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Figure 1. Typical schematic for SFMX-XXX- XXX

To ensure correct performance, the line side of the filter must be connected to the incoming mains side, with the
load side connected to the loads to be protected. In the case of protecting a main switchboard, the line side must
be connected to the incoming mains, with the load side output connected to the switchboard, as shown in Figure1.
line and load side terminals are clearly labelled on all filters.

The installation process should proceed with the following steps:

1. Locate filter earthing point (Switchboard earth bar or site main earth bus) and install filter as close as possible,
allowing for the straightest and shortest earth cable run.

2. Run earth conductor from filter earth terminal to designated earthing point.

3. Run line conductors to the terminals labelled “IN” and terminate. Tighten to recommended torque setting, as
per the product datasheet.

4. Run load conductors to the terminals labelled “OUT"” and terminate, ensuring separation from incoming line
side cables. Tighten to recommended torque setting, as per the product datasheet.

Page 5



5. Connect the external alarm if necessary. A voltage free change-over contact is provided. Maximum conductor
size is 2.5mm2. The contact descriptions relate to the power on condition. Under normal operating conditions
the relay is energised (N/O).

6. After installation, the filter may be tested for continuity and insulation with a handheld multimeter. A megger
test will indicate excessive leakage, as it will cause the surge suppression components to operate.

Wiring Recommendations

Wiring must be completed by a licensed electrician and in accordance with AS3000 or the relevant country wiring
standard.

Correct earthing is essential. Run an earth conductor of size specified in AS3000 or the relevant wiring rules to the
nearest earth bar or site main earth bus. Avoid sharp bends and keep the earth conductor as short as possible.
The best earth connection is made with 25 x 3mm copper strap, otherwise at least a minimum 16mm2 conductor
is recommended.

All input and output conductors must be sized as per relevant wiring rules, in co-ordination with up/down-stream
overcurrent protection. For optimal performance, the incoming line side cables should be run to the bottom left-
hand side of the filter enclosure, with the output load side cables being run to the bottom right hand side.

As the purpose of the filter is to remove surges and other transient overvoltage disturbances which may be caused
by induction or direct injection, it is vital to segregate input and output cabling. Do not run these cables in a
common duct. Treat the input cabling as “dirty”.
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Filter Overcurrent Protection

The SFH filter is fitted with both fuses and Novaris Surge Circuit Breakers (SCB). The SD1 modules installed in the
surge filter are protected by surge circuit breakers. Under normal operating conditions an SPD draws no more than
a few milliamps of AC current from the supply but in the event of a transient disturbance it must instantly pass many
thousands of amps. The SCB is able to pass the surge current through to the surge diverter, while also protecting
the diverter from any overcurrent damage. The SCB will trip at AC currents over 3A but will also pass very large
impulse currents. Fuses are also included to protect the HSDD1 module.

Refer to Novaris application note 0015-D69V2 for details on SCBs.

In the event an SCB trips or a fuse blows, the electronic alarm on either the SD1 or HSDD1 unit will trigger due
to a loss of supply. The SCB can simply be reset to the on position, while the blown fuse will require replacement.
The HSDD1 unit will also indicate a loss of supply through the LEDs; if an LED is off, the unit has lost supply to the
corresponding phase and the fuse may have blown.

Alarms and indicators

In the event of a large lightning strike internal protection MOVs may sustain damage, compromising the protection
capability of the filter.

The SD1 diverter modules monitor the integrity of their internal MOVs and indicate the status. Each of the SD1
modules displays the protection level available as a percentage, with ‘100%’ being normal. If any of the protection
modules indicates reduced protection, it should be replaced as soon as possible. Supplementary to the percentage
display, the inbuilt alarm circuitry will provide notification under the event of MOV degradation. It is recommended
to check the status of the SCB as an initial fault-finding measure.

The HSDD units feature phase status LEDs, under normal operation all LEDs should be lit. Under fault conditions,
the LED will be off. This may indicate phase failure, thermal overload, or component failure. Under these fault
conditions, the inbuilt alarm will also be triggered. It is recommended to check the status of the fuse/s as an initial
fault-finding measure.
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