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Performance Guarantee

Select and install the appropriate HarmonicGuard® Passive Harmonic
Filter in a variable torque, variable frequency AC drive application, within
our published technical specifications and we guarantee that the input
current distortion will be less than or equal to 5% THID for standard
HarmonicGuard Series filters at full load, and less than 8% at 30% load.
If a properly sized and installed filter fails to meet its specified THID level,
TCI will provide material for necessary modifications or replacement
filter at no charge.

HarmonicGuard filters can also provide similar performance in other
drive applications such as constant torque, DC drives and other phase-
controlled rectifiers, but actual THID levels can vary by load and/or
speed and therefore cannot be guaranteed. Consult factory for
assistance when applying HarmonicGuard filters on these types of
equipment.

MINIMUM SYSTEM REQUIREMENTS:
The guaranteed performance levels of this filter will be achieved
when the following system conditions are met:
Frequency: 50 Hz / 60Hz + 0.75Hz
System Voltage: Nominal System Voltage (line to line) £10%
Balanced Line Voltage: Within 0.5%
Background Voltage Distortion: < 0.5% THVD
The input VFD current waveform shall be consistent with that of a
VFD with 3% AC line reactance at full load.

NOTE: The presence of background voltage distortion will cause motors
& other linear loads to draw harmonic currents.

Additional harmonic currents may flow into the HarmonicGuard filter if
there is harmonic voltage distortion already on the system.

If higher levels of harmonic voltage distortion (2%-5%) are present,
please use the high background distortion version of the
HarmonicGuard filter.

*For PQconnect: To run PQvision software, minimum system
requirements are Windows 7 and 1280x720 resolution.
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1.0 Safety

Safety Instructions Overview
This section provides the safety instructions which must be followed when installing, operating,
and servicing the HarmonicGuard Passive filter. If neglected, physical injury or death may follow,
or damage may occur to the filter or equipment connected to the HarmonicGuard filter. The
material in this chapter must be read and understood before attempting any work on or with the
product.

The HarmonicGuard filter is intended to be connected to the input terminals of one or more VFDs.
Three-phase power is connected to the input terminals of the HarmonicGuard, and power is
supplied to the VFD or VFDs through the filter. The instructions, and particularly the safety
instructions for the VFDs, motors, and any other related equipment must be read, understood,
and followed when working on any of the equipment.

Warnings and Cautions
This manual provides two types of safety instructions. Warnings are used to call attention to
instructions that describe steps that must be taken to avoid conditions that can lead to a serious
fault condition, physical injury, or death.

Cautions are used to call attention to instructions that describe steps that must be taken to avoid
conditions that can lead to a malfunction and possible equipment damage.

Warnings
Readers are informed of situations that can result in serious physical injury and/or serious
damage to equipment with warning statements highlighted by the following symbols:

Warning Dangerous Voltage Warning: warns of situations where
high voltage can cause physical injury and/or damage
A to equipment. The text next to this symbol describes
ways to avoid the danger.
Warning General Warning: warns of situations that can cause
physical injury and/or damage to equipment by means
A other than electrical. The text next to this symbol describes
ways to avoid the danger.
Warning Electrostatic Discharge Warning: warning of situations in
A which an electrostatic discharge can damage equipment.

The text next to this symbol describes ways to avoid the

M danger.

Cautions
Readers are informed of situations that can lead to a malfunction and possible equipment damage
with caution statements:

Caution General Caution: identifies situations that can lead to a
malfunction and possible equipment damage. The text
describes ways to avoid the situation.
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General Safety Instructions
These safety instructions are intended for all work at the HarmonicGuard. Additional safety
instructions are provided at appropriate points in other sections of this manual.

Warning

Be sure to read, understand, and follow all safety|
A instructions.

Warning Only qualified electricians should carry out all
electrical installation and maintenance work on the
HarmonicGuard filter.

Warning All wiring must be in accordance with the National
Electrical Code (NEC) and/or any other codes that apply
to the installation site.

Warning Disconnect all power before working on the
equipment. Do not attempt any work on a powered
filter.

Warning , , ,

The HarmonicGuard filter, drive, motor, and other
A connected equipment must be properly grounded.
After switching off the power, always allow 5 minutes for

W . the capacitors in the HarmonicGuard filter and in the drive

arning to discharge before working on the HarmonicGuard, the
drive, the motor, or the connecting wiring. It is a good idea
A to check with a voltmeter to make sure that all sources of
power have been disconnected and that all capacitors

have discharged before beginning work.
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2.0 General Information

Thank you for selecting the HarmonicGuard Passive filter. TCI has produced this filter for use in
many variable frequency drive (VFD) applications that require input power line harmonic current
reduction. This manual describes how to install, operate, and maintain the HarmonicGuard filter.
Please contact TCI Technical Support or visit TCI Support for additional information.

Intended Audience
This manual is intended for use by all personnel responsible for the installation, operation, and
maintenance of the HarmonicGuard filters. Such personnel are expected to have knowledge of
electrical wiring practices, electronic components, and electrical schematic symbols.

HarmonicGuard Family Description

The HarmonicGuard (HG) passive filter offers an array of harmonic mitigation solutions designed
for specific applications and industry. The HarmonicGuard Standard solution (HGP), and
HarmonicGuard Low Capacitance solution (HGL). Throughout this document, the
HarmonicGuard passive filter lineup will be abbreviated as HarmonicGuard.

The HGP Solution is the industry leading solution for harmonic mitigation solution with remote
connectivity and intelligent control for nonlinear loads such as VFDs and UPS Systems. Offering
5% Total Current Demand Distortion (iTDD) performance for any load conditions.

The HGL Solution is the industry leading solution for harmonic mitigation solution on generators.
Offering 5% Total Current Demand Distortion (iTDD) performance for any load conditions.

Receiving Inspection
The HarmonicGuard filter has been thoroughly inspected and functionally tested at the factory
and carefully packaged for shipment. When you receive the unit, you should immediately inspect
the shipping container and report any damage to the carrier that delivered the unit. Verify that the
part number of the unit you received is the same as the part number listed on your purchase
order.

Storage Instructions
If the HarmonicGuard filter is to be stored before use, be sure that it is in a location that conforms
to published storage humidity and temperature specifications stated in the Table 1:
HarmonicGuard Technical Specifications. Store the unit in its original packaging.

HarmonicGuard IOM 9 T
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TCI Limited Warranty Policy
TCI, LLC (“TCI”) warrants to the original purchaser only that its products will be free from defects
in materials and workmanship under normal use and service for a period originating on the date
of shipment from TCI and expiring at the end of the period described below:

Product Family Warranty Period
KLR, KDR For the life of the drive with which they are installed.
HGA, KMG, MSD, One (1) year of useful service,
V1K not to exceed 18 months from the date of shipment.

PF Guard, HGP,

HGL, HSD, HSE, Three (3) years from the date of shipment.
HSL, KRF
KCAP, KTR Five (5) years from the date of shipment.
One (1) year of useful service,
All Other Products not to exceed 18 months from the date of shipment.

The foregoing limited warranty is TCI’'s sole warranty with respect to its products and TCIl makes
no other warranty, representation, or promise as to the quality or performance of TCI's products.
THIS EXPRESS LIMITED WARRANTY IS GIVEN IN LIEU OF AND EXCLUDES ANY AND ALL
EXPRESS OR IMPLIED WARRANTIES INCLUDING, WITHOUT LIMITATION, ANY IMPLIED
WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE.

This warranty shall not apply if the product was:

a) Altered or repaired by anyone other than TCI.

b) Applied or used for situations other than those originally specified;or

c) Subjected to negligence, accident, or damage by circumstances beyond TCI’s control,
including but not limited to, improper storage, installation, operation, or maintenance.

If, within the warranty period, any product shall be found in TCI’s reasonable judgment to be
defective, TCI’s liability and the Buyer’s exclusive remedy under this warranty is expressly limited,
at TCI’s option, to (i) repair or replacement of that product, or (ii) return of the product and refund
of the purchase price. Such remedy shall be Buyer's sole and exclusive remedy. TCI SHALL
NOT, IN ANY EVENT, BE LIABLE FOR INCIDENTAL DAMAGES OR FOR CONSEQUENTIAL
DAMAGES INCLUDING, BUT NOT LIMITED TO, LOSS OF INCOME, LOSS OF TIME, LOST
SALES, INJURY TO PERSONAL PROPERTY, LIABILITY BUYER INCURS WITH RESPECT TO
ANY OTHER PERSON, LOSS OF USE OF THE PRODUCT OR FOR ANY OTHER TYPE OR
FORM OF CONSEQUENTIAL DAMAGE OR ECONOMIC LOSS.

The foregoing warranties do not cover reimbursement for removal, transportation, reinstallation,
or any other expenses that may be incurred in connection with the repair or replacement of the
TCI product.

The employees and sales agents of TCI are not authorized to make additional warranties about
TClI's products. TCI's employees’ and sales agents’ oral statements do not constitute warranties;
these shall not be relied upon by the Buyer and are not part of any contract for sale. All warranties
of TCI are embodied in this writing and no other warranties are given beyond those set forth
herein.

TCI will not accept the return of any product without its prior written approval. Please consult TCI
Customer Service for instructions on the Return Authorization Procedure.

HarmonicGuard IOM 10 T
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3.0 Pre-Installation Planning

Verify the Application
Make sure that the HarmonicGuard filter is correct for the application. The voltage rating of the
filter must match the input voltage rating of the connected drive. The horsepower and current
ratings of the filter must be appropriate for the connected load.

HarmonicGuard Drive-Applied Filter

The HGP and HGL are drive-applied harmonic filters designed and developed by TCI to reduce
the harmonic currents drawn from the power source by VFDs with six-pulse diode bridge rectifier.
The published filter’s voltage, Power (HP or kW) and current ratings apply to matching power (Hp
or kW) rated standard VFDs with six-pulse diode bridge rectifiers. The harmonic filter may also
be sized to filter other loads such as SCR six-step drives, SCR Direct Current (DC) motor drives,
thyristor furnaces, battery chargers, electroplating supplies, or other types of nonlinear loads. In
many cases, the filter power rating (HP or kW) will differ from load power rating (HP or kW).
Please contact TCI Technical Support for additional information and support on sizing HGP
harmonic filters for your non-six-pulse diode front end VFD applications.

The HGP and HGL are passive filters connected in series with the input terminals of a VFD or
several VFDs that operate as a group. It is designed to provide a low impedance path for the
major harmonic currents demanded by the driver. The filter is a stand-alone device that can be
furnished in its own enclosure and mounted adjacent to the drive. It is also available on an open
panel for mounting within an enclosure with the drive or other equipment.

The HGP and HGL filters consist minimally of the following features and components:
e A KDR tuned series reactor to prevent system interaction and improve filter
performance.
e A tuned filter circuit with:
» A TCI three-phase tuning reactor specifically designed for the harmonic filter.
* High-endurance, harmonic-rated capacitors
+ Larger filters may have multiple tuned circuits. Consult fuse tables to determine if
the filter in question has “parallel” branches.
» Bleeder resistors to ensure safe capacitor discharge upon filter shutdown.
» Cooling fans (on select models) to ensure adequate cooling and safe
operating temperatures.
» Compression terminals for ease and integrity of all power and control wiring
* Fuses - sized to protect the capacitor wiring.

Nameplate Data
The following information is marked on the nameplate:
e Part number: encoding is explained on the following page.
e FLA: the rated continuous operating motor current (RMS amps)
e System Voltage: the rated three-phase line voltage (RMS volts)
e Hz: the rated frequency
e Phase: 3 - The HGP/HGL filter is designed for use only with three-phase power
e Serial #: Filter serial number for Bluetooth pairing
e Drawing #: outline and mounting dimension drawing number
e Schematic #: schematic diagram drawing number.
e Manufacturing #: for TCl internal use
e Enclosure Type: UL designation or "Open" panel construction

HarmonicGuard IOM 11
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Part Numbering System
Figure 1 below identifies the significance of each character in the HarmonicGuard part number.
The example part number, HGP0150AW1C2000 designates an HGP filter that is rated 150 HP,
480 volts, 60 Hz, Type 1 Enclosure, with contactor, PQconnect with EtherNet/IP, no other options.
It includes a line reactor, tuning reactor, and capacitors in a UL Type 1 enclosure. It is designed
for use with a 150 HP drive.

HG P 0150
Series —|—
Model
P = Standard

L = Low Capacitance

Horse Power

Voltage Rating

A

A=480V B =240 V (HGP only)
C=600V D = 208 V (HGP only)
L =380 - 415 V (HGP only)

Frequency

w

W =60 Hz X = 50Hz (HGP only)

Eilter Enclosure

0 = Open
2 =Type 12 (HGP only)

1="Type 1
3=Type 3R

Option

(o]

C = Contactor S = No Contactor

Option

3.0 Pre-Installation Planning

0 = No Connectivity
1 = PQconnect w/ Modbus RTU over RS485
2 = PQconnect w/ EtherNet/IP

Option

0 = No Option
F = Floor Stand (125 HP and below for Type 3R)

Option

0 = Standard Voltage Distortion
1 = High Voltage Distortion (HGP only)

Option

0 = No Option

H = Heater (Only in Type 3R)

V = Vibration Pads (HGP only)

P = Qil Field Duty

T = Thermal Switches

A = Thermal Switches and Heater (HGL only)

Figure 1: HarmonicGuard Part Number Encoding

HarmonicGuard includes optional thermal switches installed in both the KDR line reactor and
KTR tuning reactor monitored by the PQconnect board. Contactor operation is controlled by
settings stored in the PQconnect via PQvision. For more information on thermal switches, see
section Figure 2: Terminal Block.

HarmonicGuard |IOM
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3.0 Pre-Installation Planning

Table 1: HarmonicGuard Technical Specifications

Electrical Characteristics

Voltage / Frequency Ratings

60 Hz, 3 Phase: 480, 600 VACs
60 Hz, 3 Phase: 208, 240 VACs
50 Hz, 3 Phase: 380, 415 VACs

Phase

39

kVAR Ratings

With Contactor as low as 0.0 kVAR/HP
Without Contactor 0.15 kVAR/HP (HGL)
Without Contactor 0.30 kVAR/HP (HGP)

Load Types

3-phase diode bridge rectifier loads such as PWM AC drives

Input Power Ratings

208, 240 VAC: 5 - 200 HP
380 - 415 VAC: 4 - 1000 kW
480, 600 VAC: 5- 1250 HP

THID

Less than 5% at full load

TDD

<5% when sized appropriately at input to Load array

SCCR (Short Circuit Current Rating)

100 kA

Immunity from Voltage
Distortion

Less than 5% THID at full load
with THVD as high as 5%*

Efficiency

Greater than 99%

Overload Capability

200% of current rating for up to 3 minutes/hour

Communication Options

Environmental Conditions

Operating Temperature

Modbus RTU over RS485
EtherNet/IP

Open: -40°C (-40°F) - 50°C (122°F),
Enclosed: -40°C (-40°F) - 40°C (104°F)

Storage Temperature

-40°C (-40°F) - 60°C (140°F)

Elevation

Up to 2,000 m without derating. Consult factory for higher
elevations.

Humidity

95% non-condensing

Protection Category

Open Chassis, UL Type 1, UL Type 3R, and UL Type 12
enclosure

Cooling Method

Agency Approvals

H US LISTED @ gus

Natural or Forced Air Convection

*When configured for High Voltage Background Distortion.

HarmonicGuard |IOM
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HarmonicGuard Filter Overview
The HarmonicGuard® Passive Filter provides a low impedance path for the major harmonic
currents demanded by Variable Frequency Drives (VFDs). This greatly reduces the number of
harmonic currents flowing through the electrical power distribution system, bringing those
harmonic currents in line with the IEEE-519 standard for harmonic distortion mandated by an
increasing number of utilities.

The HarmonicGuard Filter includes branch fuses on the harmonic trap circuit capacitors. These
fuses are included in the design to prevent damage to the capacitors in the event of excessive
harmonic trap current if the filter is misapplied.

HarmonicGuard Options

Contactor Option (C)

This option includes a contactor, control power transformer and connection terminals in the filter
circuit which allows the VFD user to control the insertion of this circuit with a relay contact in the
VFD. It is recommended that the VFD contact be programmed to open the contactor below 33%
motor power. For variable torque (fan) loads this will be approximately below 70% speed, so at-
speed contact may be used. This reduces the possibility of leading power factor interacting with
other devices on the power system. Contactor logic should also maintain the contactor closed in
cases where the VFD is bypassed, and the filter is not bypassed. However, TCI recommends the
filter to be bypassed when the VFD is bypassed, to avoid low motor or VFD bypass voltage during
startup.

No Contactor Option (S)

This option includes high quality harmonic-grade capacitors and line reactors. This filter will meet
most application requirements found today. This cost-effective product is available as an open
panel version, in a UL Type 1 or UL Type 12 enclosure, or in an UL Type 3R enclosure. The open
panel is perfect for inclusion in an MCC section or easy installation into industry standard
enclosures. The UL Type 1 enclosed units maintain the same vertical profile as the open panel
design. This design is perfect for applications where floor space is at a premium. The UL Type
3R enclosure protects the filter from harsh conditions.

PQConnect w/ Modbus RTU Option (1)

This option includes a PQConnect board with Modbus RTU capability, control power transformer
and connection terminals in the filter circuit which allows the user to control the insertion of this
circuit with a relay contact in the VFD or PQVision Software. For an intelligent passive harmonic
that autonomously controls its tuning circuit contactor based on your input system to ensure worry
free operation. Allowing multiply forms of data capture to your SCADA system or directly to your
PLC. Field upgraded to EtherNet/IP option not available.

PQConnect w/ Modbus RTU & EtherNet/IP Option (2)

This option includes a PQConnect board with Modbus RTU and EtherNet/IP capability, control
power transformer and connection terminals in the filter circuit which allows the user to control
the insertion of this circuit with a relay contact in the VFD or PQVision Software. For an intelligent
passive harmonic that autonomously controls its tuning circuit contactor based on your input
system to ensure worry free operation, perfect for generator-based systems. The PQConnect with
Modbus RTU operation provides monitoring and status data to your SCADA system. EtherNet/IP
Protocol Conformance refer to EtherNet/IP section.

HarmonicGuard IOM 14



HarmonicGuard Filter Manual 3.0 Pre-Installation Planning

Floor Stand Option (F)

The Floor Stand Option is intended for use in applications which require the HG enclosure to be
elevated from the floor. The Floor Stand option consists of 12” steel feet available for Type 3R
enclosures 150 HP and below only.

Typical Voltage Distortion Option (0)

The Typical Voltage Distortion Option, intended for applications with levels of background voltage
distortion less than 2%, is a configuration that enables the HG filter to achieve lower levels of
current harmonic distortion in applications with low background voltage distortion.

This performance option is available in all the package options.

High Voltage Distortion Option (1)

The High Voltage Distortion Option, intended for applications with levels of background voltage
distortion of 2% or higher, is a configuration that enables the HG filter to achieve lower levels of
current harmonic distortion in applications with high background voltage distortion.

This performance option is available in all the package options.

Heater Option (H)

The Heater Option is intended for use in applications which require the environmental protection
of a NEMA 3R enclosure. The heater is mounted to the interior of the enclosure and protects
sensitive electronic equipment from the harmful effects of corrosion and condensation.

The Heater option is available for all 3R enclosures. When using a Type 12 or Type 3R Enclosure
and in a high humidity environment, set thermostat to 37°C (100°F) or max temperature below 37°C
(100°F).

Vibration Pad Option (V)

The Vibration Pad Option is intended for use in applications which require environmental noise
protection. The resilient mounting material is placed between the reactor and the interior of the
enclosure and dampens noise produced by the reactor.

The Vibration Pad option is available for all enclosure types.

Oilfield Duty Option (P)

The Oilfield Duty Option features components designed specifically for oil and gas field applications
to handle the additional electrical stress. Designed for cyclical loads these units will be available in
Type 3R enclosures and will be for use with HP ranges from 40 to 200.
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Over-temperature/Thermal Switch (T)

This option includes an over-temperature switch installed on both the Line Reactor and the
Tuning Reactor. On each reactor, over-temperature switches are wired to a terminal block
separate from the power terminals. The over-temperature switch opens if unpredicted heating
occurs. An interlocking circuit should be used with the over-temperature switch to turn off the VFD
to prevent filter damage in the event of filter overheating. The over-temperature switch contact is
rated 6 amps at 120 VAC. The over-temperature switches are normally closed, open on
temperature rise and typically have the following trip points:

e OnaClass R 220°C insulation reactor, the switch opens on rise above 200°C
e OnaClass H 180°C insulation reactor, the switch opens on rise above 160°C

Wire the over-temperature switches according to the reactor schematic using T1 and T2 locations
on the over-temperature switch terminal block.

Thermal Switch
Terminal Block

)
TS1 TS2

YUV

Wire Range: 18 AWG To 4 AWG.
Torque: 20 LB-IN (2.3 Nm)

Switch Opens on Temperature Rise
Contact Rating: 6A @ 120 VAC

Figure 2: Terminal Block

If this option is ordered with the PQconnect, the Thermal switch feedback will be wired to the
PQconnect board, and the PQconnect will indicate whether there is an over-temperature problem.
The PQconnect fault relay (J10 header) can be used to be alerted when there is an Over-temp
issue as an additional measure. For further detail please refer to the pin out references in section
PCB Connections.
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4.0 Installation Guidelines

Installation Checklist

The following are the key points to be followed for a successful installation. These points
are explained in detail in the following sections of this manual.

Make sure that the installation location will not be exposed to corrosive or
combustible airborne contaminants.

Select a mounting area that will allow adequate cooling air and maintenance access.

Make sure that all wiring conforms to the requirements of the National Electrical Code
(NEC) and/or other applicable electrical codes.

Connect the harmonic filter equipment-grounding lug to the system ground of the
premises wiring system.

Use a properly sized grounding conductor.
Connect three-phase power to the input terminals of the harmonic filter, L1, L2 &L3.

Connect the output power terminals of the HG, T1, T2 & T3, to the input power terminals of
the VFD.

Select a Suitable Location
Environment
Locating the harmonic filter in a suitable environment will help ensure proper performance and a
normal operating life. Refer to the environmental specifications listed above and/or noted on the
drawings furnished with the unit.

Warning

Unless specifically labeled as approved for such use, this equipment
is not suitable for use in an explosive atmosphere or in a "Hazardous

A (Classified) Location" as defined in article 500 of the National
Electrical Code (NEC).

The unit must be installed in an area where it will not be exposed to:

Rain or dripping liquids (unless filter is in a Type 3R enclosure)
Corrosive liquids or gasses

Explosive or combustible gases or dust

Excessive airborne dirt and dust

Excessive vibration

Working Space

Provide enough access and working space around the unit to permit ready and safe installation,
operation, and maintenance. Make sure that the installation conforms to all working space and
clearance requirements of the National Electrical Code (NEC) and/or any other applicable codes.
Provide enough unobstructed space to allow cooling air to flow through the unit. Keep the widest
or deepest portion of the unit enclosure having ventilation openings a minimum of six inches from
adjacent walls or other equipment. The unit enclosure sides that do not have ventilation openings
should be kept a minimum of three inches from adjacent walls or other equipment.

HarmonicGuard |IOM
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Mounting
The harmonic filter must be mounted vertically on a smooth, solid surface, free from heat,
dampness, and condensation.
If you are mounting an open panel unit in your own enclosure, you must provide an enclosure
that is adequately sized and ventilated sufficiently to prevent overheating. The rating and
dimension tables for open panel units list the watts of heat loss dissipated by the harmonic filter.
The maximum temperature of the air around the harmonic filter's capacitors, line reactor, and
tuning reactor should not exceed 50°C (122°F).

Wiring
When selecting a mounting location for the harmonic filter, plan for the routing of the power wiring.
Route the conduit and wiring from the power source to the filter and then to the VFD. The harmonic
filter is provided with internal fuses.

Cable Entry Locations

The enclosed harmonic filters are not provided with enclosure wiring knockouts. A location can
be selected at the time of installation. Typical or recommended cable entry locations are shown
on the drawings which can be found on the TCI website.

HarmonicGuard HGP Solution: https://www.transcoil.com/ratings table/hgp-ratings-table/

HarmonicGuard HGL Solution: https://www.transcoil.com/ratings table/hgl-ratings-table/

Field Wiring Connection Terminals

Compression type terminals (Lug Options) are provided for all field wiring connections. The wire
size capacity ranges and tightening torque for all field wiring connections are listed in Table 2-
Table 4.

Grounding

The HarmonicGuard filter panel equipment-grounding lug must be connected to the ground of the
wiring system. The equipment-grounding connection must conform to the requirements of the
National Electrical Code (NEC) and/or any other codes that apply to the installation site. The
ground connection must be made using a wire conductor. Metallic conduit is not a suitable
grounding conductor. The integrity of all ground connections should be periodically checked.

] Use copper wire that is appropriate for the voltage and current rating of the
Caution equipment. The wire selection must conform to the requirements of the National
Electrical Code (NEC) and/or other applicable electrical codes.
A For units rated less than 100 amps, use wire with an insulation temperature rating
of 60°C or higher.
For units rated 100 amps or more, use wire with an insulation temperature rating
of 75°C or higher.

Connect the three-phase power of the appropriate voltage and current capacity to the circuit
protective device to the filter’s input power terminals.

Note: In large HP filters, the input and output power conductors are connected directly to the input
and output terminals on the line reactor.

Connect the output terminals of the filter to the input power terminals of the VFD.
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Filter’s Schematic
Inspect the installation to make sure that all equipment has been completely and correctly installed
in accordance with the Installation Guidelines section of this manual.

e Check to see that the cooling fan(s) are operating in units soequipped.

e Check to make sure power connections are torqued to recommended torque value.
Since all HG products are passive filters, it is always operating whenever the drive is operating.
The Schematic shown below is an illustration of typical HG filter wiring.

e sl i NN e BT CUSTOMER CONNECTIONS
LINE | eommes seems L31 1 I s '_l_ —_ LE] 73 HP AND BELOW : USE MINIMUM &0°C COPPER WIRE
| | I : 1 ABOVE 73 HP 1 USE MIMIMUM 73°C COPPER WIRE
e dEE FACTORY POWER CONNECTIONS
CAPACITOR
LR . BLEEDER RESISTORS
FUSE T TR
Al r—Y—T—\l_P.E . ITQE CaPisy
iile e a2l i 11 i
R m— SR | =L 3 <
C1 e g 3
Fu3a

Figure 3: Typical HarmonicGuard (HG) Filter Wiring for up to 480 V/800 HP

Always refer to the drawings and other information shipped with your unit. Consult applicable wiring
codes, UL, and NEC, for current limiting and disconnect requirements.

Warning Exercise caution when connecting the filter to the VFD. Internal filter components
may carry dangerous voltage which can cause death or serious injury upon
A contact. Remove all power to the HarmonicGuard filter in compliance to
standardized 26 CFR 1920.147 lockout/tagout policies.
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Table 2: HarmonicGuard (HG) 480V Terminal Wire Size Capacity Range and Tightening Torque (CU)

Line/Load Connections Ground Connection
HP Rating Wire Range Torque Lbs-in (N-m) Wire Range Torque Lbs-in (N-m)
3 18 AWG to 4 AWG 20 Ibs-in (2.26 N-m) 14 AWG to One 10 AWG 35 Ibs-in (4.0 N-m)
5 18 AWG to 4 AWG 20 Ibs-in (2.26 N-m) One 8 AWG 40 Ibs-in (4.5 N-m)
8 18 AWG to 4 AWG 20 Ibs-in (2.26 N-m) 6 AWG to One 4 AWG 45 Ibs-in (5.1 N-m)
10 18 AWG to 4 AWG 20 Ibs-in (2.26 N-m) 2 AWG to One 1/0 AWG 50 Ibs-in (5.6 N-m)
15 14 AWG to 6 AWG 30 Ibs-in (3.39 N-m) One 8 AWG 40 Ibs-in (4.5 N-m)
20 14 AWG to 6 AWG 30 Ibs-in (3.39 N-m) One 8 AWG 40 Ibs-in (4.5 N-m)
25 14 AWG to 6 AWG 30 Ibs-in (3.39 N-m) One 8 AWG 40 Ibs-in (4.5 N-m)
30 14 AWG to 6 AWG 30 Ibs-in (3.39 N-m) 6 AWG to One 4 AWG 45 Ibs-in (5.1 N-m)
40 14 AWG to 6 AWG 30 Ibs-in (3.39 N-m) 6 AWG to One 4 AWG 45 Ibs-in (5.1 N-m)
50 14 AWG to 6 AWG 30 Ibs-in (3.39 N-m) 2 AWG to One 1/0 AWG 50 lbs-in (5.6 N-m)
60 14 AWG to 6 AWG 30 Ibs-in (3.39 N-m) One 8 AWG 40 Ibs-in (4.5 N-m)
75 3 AWG to One 2/0 AWG 50 Ibs-in (5.6 N-m) 3 AWG to One 2/0 AWG 50 Ibs-in (5.6 N-m)
100 3 AWG to One 2/0 AWG 50 lbs-in (5.6 N-m) 3 AWG to One 2/0 AWG 50 lbs-in (5.6 N-m)
125 One 250kcmil to 2 AWG 375 Ibs-in (42.4 N-m) One 250kcmil to 2 AWG 375 Ibs-in (42.4 N-m)
150 One 250kcmil to 2 AWG 375 Ibs-in (42.4 N-m) One 250kcmil to 2 AWG 375 Ibs-in (42.4 N-m)
200 Two 350kcmil to 2 AWG 375 Ibs-in (42.4 N-m) Two 350kcmil to 2 AWG 375 Ibs-in (42.4 N-m)
250 Two 350kemil to 2 AWG 375 Ibs-in (42.4 N-m) Two 350kemil to 2 AWG 375 Ibs-in (42.4 N-m)
300 Two 350kemil to 2 AWG 375 Ibs-in (42.4 N-m) Two 350kemil to 2 AWG 375 Ibs-in (42.4 N-m)
350 Two 350kcmil to 2 AWG 375 Ibs-in (42.4 N-m) Two 350kcmil to 2 AWG 375 Ibs-in (42.4 N-m)
400 Two 350kemil to 2 AWG 375 Ibs-in (42.4 N-m) Two 350kemil to 2 AWG 375 Ibs-in (42.4 N-m)
450 Two 600kcmil to 4 AWG 500 Ibs-in (56.5 N-m) Two 600kcmil to 4 AWG 500 Ibs-in (56.5 N-m)
500 Two 600kemil to 4 AWG 500 Ibs-in (56.5 N-m) Two 600kemil to 4 AWG 500 Ibs-in (56.5 N-m)
600 Four 600kcmil to 2 AWG 550 Ibs-in (62.14 N-m) Four 600kcmil to 2 AWG 550 Ibs-in (62.14 N-m)
700 Four 600kcmil to 2 AWG 550 Ibs-in (62.14 N-m) Four 600kcmil to 2 AWG 550 Ibs-in (62.14 N-m)
800 Four 600kcmil to 2 AWG 550 Ibs-in (62.14 N-m) Four 600kcmil to 2 AWG 550 Ibs-in (62.14 N-m)
900 Four 600kcmil to 2 AWG 550 Ibs-in (62.14 N-m) Four 600kcmil to 2 AWG 550 Ibs-in (62.14 N-m)
1000 Four 600kcmil to 2 AWG 550 Ibs-in (62.14 N-m) Four 600kcmil to 2 AWG 550 Ibs-in (62.14 N-m)
1250 Four 600kcmil to 2 AWG 550 Ibs-in (62.14 N-m) Four 600kcmil to 2 AWG 550 Ibs-in (62.14 N-m)
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Table 3: HarmonicGuard (HG) 600V Terminal Wire Size Capacity Range and Tightening Torque (CU)

Line/Load Connections Ground Connection
HP Rating Wire Range Torque Lbs-in (N-m) Wire Range Torque rl;lt))s-in (N-
3 18 AWG to 4 AWG 20 Ibs-in (2.26 N-m) 14 AWG to One 10 AWG 35 Ibs-in (4.0 N-m)
5 18 AWG to 4 AWG 20 Ibs-in (2.26 N-m) 14 AWG to One 10 AWG 35 Ibs-in (4.0 N-m)
8 18 AWG to 4 AWG 20 Ibs-in (2.26 N-m) 14 AWG to One 10 AWG 35 Ibs-in (4.0 N-m)
10 18 AWG to 4 AWG 20 Ibs-in (2.26 N-m) 14 AWG to One 10 AWG 35 Ibs-in (4.0 N-m)
15 14 AWG to 6 AWG 30 Ibs-in (3.39 N-m) 14 AWG to One 10 AWG 35 Ibs-in (4.0 N-m)
20 14 AWG to 6 AWG 30 Ibs-in (3.39 N-m) 14 AWG to One 10 AWG 35 Ibs-in (4.0 N-m)
25 14 AWG to 6 AWG 30 Ibs-in (3.39 N-m) One 8 AWG 40 Ibs-in (4.5 N-m)
30 14 AWG to 6 AWG 30 Ibs-in (3.39 N-m) One 8 AWG 40 Ibs-in (4.5 N-m)
40 14 AWG to 6 AWG 30 Ibs-in (3.39 N-m) 6 AWG to One 4 AWG 45 Ibs-in (5.1 N-m)
50 14 AWG to 6 AWG 30 Ibs-in (3.39 N-m) 6 AWG to One 4 AWG 45 Ibs-in (5.1 N-m)
100 3 AWG to One 2/0 AWG 50 Ibs-in (5.6 N-m) 3 AWG to One 2/0 AWG 50 Ibs-in (5.6 N-m)
125 One 250kemil to 2 AWG 375 Ibs-in (42.4 N-m) One 250kemil to 2 AWG 375 Ibs-in (42.4 N-m)
150 One 250kemil to 2 AWG 375 Ibs-in (42.4 N-m) One 250kemil to 2 AWG 375 Ibs-in (42.4 N-m)
200 One 600kcmil to 4 AWG 500 Ibs-in (56.5 N-m) One 600kcmil to 4 AWG 500 Ibs-in (56.5 N-m)
250 Two 350kemil to 2 AWG 375 Ibs-in (42.4 N-m) Two 350kemil to 2 AWG 375 Ibs-in (42.4 N-m)
300 Two 350kemil to 2 AWG 375 Ibs-in (42.4 N-m) Two 350kemil to 2 AWG 375 Ibs-in (42.4 N-m)
350 Two 350kemil to 2 AWG 375 Ibs-in (42.4 N-m) Two 350kemil to 2 AWG 375 Ibs-in (42.4 N-m)
400 Two 350kemil to 2 AWG 375 Ibs-in (42.4 N-m) Two 350kemil to 2 AWG 375 Ibs-in (42.4 N-m)
450 Two 600kemil to 4 AWG 500 Ibs-in (56.5 N-m) Two 600kemil to 4 AWG 500 Ibs-in (56.5 N-m)
500 Two 600kemil to 4 AWG 500 Ibs-in (56.5 N-m) Two 600kemil to 4 AWG 500 Ibs-in (56.5 N-m)
600 Three 600kemil to 2 AWG 375 Ibs-in (42.4 N-m) Three 600kcmil to 2 AWG | 375 Ibs-in (42.4 N-m)
700 Three 600kemil to 2 AWG 375 Ibs-in (42.4 N-m) Three 600kcmil to 2 AWG | 375 lbs-in (42.4 N-m)
800 Four 600kemil to 2 AWG 550 Ibs-in (62.14 N-m) Four 600kcmil to 2 AWG | 550 Ibs-in (62.14 N-m)
900 Four 600kemil to 2 AWG 550 Ibs-in (62.14 N-m) Four 600kcmil to 2 AWG | 550 Ibs-in (62.14 N-m)
1000 Four 600kemil to 2 AWG 550 Ibs-in (62.14 N-m) Four 600kemil to 2 AWG | 550 Ibs-in (62.14 N-m)
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Table 4: HarmonicGuard (HG) 208V — 240V Terminal Wire Size Capacity Range and Tightening Torque (CU)

Line/Load Connections Ground Connection
Ral-:::\g \g);:?ngge Wire Range Torq(w:h;)s-ln Wire Range Torq(t;le_rt;)s-m
3 14 AWG to 6 AWG 30 Ibs-in (3.39 N-m) 14 AWG to One 10 AWG 35 Ibs-in (4.0 N-m)
5 14 AWG to 6 AWG 30 Ibs-in (3.39 N-m) 14 AWG to One 10 AWG 35 Ibs-in (4.0 N-m)
8 14 AWG to 6 AWG 30 Ibs-in (3.39 N-m) 14 AWG to One 10 AWG 35 Ibs-in (4.0 N-m)
10 14 AWG to 6 AWG 30 Ibs-in (3.39 N-m) One 8 AWG 40 lbs-in (4.5 N-m)
15 14 AWG to 6 AWG 30 Ibs-in (3.39 N-m) One 8 AWG 40 lbs-in (4.5 N-m)
20 6 AWG to One 4 AWG 45 Ibs-in (5.1 N-m) 6 AWG to One 4 AWG 45 lbs-in (5.1 N-m)
25 6 AWG to One 4 AWG 45 Ibs-in (5.1 N-m) 6 AWG to One 4 AWG 45 Ibs-in (5.1 N-m)
30 208 V One 250kcmil to 2 AWG 375 Ibs-in (42.4 N-m) | One 250kcmil to 2 AWG 375 Ibs-in (42.4 N-m)
40 Two 350kemil to 2 AWG 375 Ibs-in (42.4 N-m) | Two 350kcmil to 2 AWG 375 Ibs-in (42.4 N-m)
50 Two 350kemil to 2 AWG 375 Ibs-in (42.4 N-m) | Two 350kcmil to 2 AWG 375 Ibs-in (42.4 N-m)
60 Two 350kemil to 2 AWG 375 Ibs-in (42.4 N-m) | Two 350kcmil to 2 AWG 375 Ibs-in (42.4 N-m)
75 Two 350kcmil to 2 AWG 375 Ibs-in (42.4 N-m) | Two 350kcmil to 2 AWG 375 Ibs-in (42.4 N-m)
100 Two 350kemil to 2 AWG 375 Ibs-in (42.4 N-m) | Two 350kcmil to 2 AWG 375 Ibs-in (42.4 N-m)
150 Three 600kcmil to 2 AWG | 375 Ibs-in (42.4 N-m) | Three 600kcmil to 2 AWG | 375 Ibs-in (42.4 N-m)
200 Three 600kcmil to 2 AWG | 375 Ibs-in (42.4 N-m) | Three 600kcmil to 2 AWG | 375 Ibs-in (42.4 N-m)
8 14 AWG to 6 AWG 30 Ibs-in (3.39 N-m) 14 AWG to One 10 AWG 35 Ibs-in (4.0 N-m)
10 14 AWG to 6 AWG 30 Ibs-in (3.39 N-m) One 8 AWG 40 lbs-in (4.5 N-m)
15 14 AWG to 6 AWG 30 Ibs-in (3.39 N-m) 6 AWG to One 4 AWG 45 lbs-in (5.1 N-m)
20 14 AWG to 6 AWG 30 Ibs-in (3.39 N-m) 6 AWG to One 4 AWG 45 Ibs-in (5.1 N-m)
25 6 AWG to One 4 AWG 45 Ibs-in (5.1 N-m) 6 AWG to One 4 AWG 45 lbs-in (5.1 N-m)
30 3 AWG to One 2/0 AWG 50 Ibs-in (5.6 N-m) 3 AWG to One 2/0 AWG 50 Ibs-in (5.6 N-m)
40 240V One 250kcmil to 2 AWG 375 Ibs-in (42.4 N-m) | One 250kcmil to 2 AWG 375 Ibs-in (42.4 N-m)
50 One 250kcmil to 2 AWG 375 Ibs-in (42.4 N-m) | One 250kcmil to 2 AWG 375 Ibs-in (42.4 N-m)
60 Two 350kemil to 2 AWG 375 Ibs-in (42.4 N-m) | Two 350kcmil to 2 AWG 375 Ibs-in (42.4 N-m)
75 Two 350kcmil to 2 AWG 375 Ibs-in (42.4 N-m) Two 350kcmil to 2 AWG 375 Ibs-in (42.4 N-m)
100 Two 350kemil to 2 AWG 375 Ibs-in (42.4 N-m) | Two 350kcmil to 2 AWG 375 Ibs-in (42.4 N-m)
150
200
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SCCR Fusing Requirements

See the tables below for specific HarmonicGuard Solution for line fusing requirements that
must be supplied to comply with the 100kA SCCR.

Table 5: HGP Customer Installed Line Fuse Requirements to comply with the 100kA SCCR
Vv HP/kW Customer Installed Line Fuse Requirements to Comply with the 100 kA
oltage .
Rating SCCR

600 <40 Use appropriately rated Class J, T, or L fuse less than or equal to 60 A
600 > 40 No requirement for SCCR

480 <40 Use appropriately rated Class J, T, or L fuse less than or equal to 60 A
480 > 40 No requirement for SCCR

440 <30 Use appropriately rated Class J, T, or L fuse less than or equal to 60 A
440 > 30 No requirement for SCCR

415 <30 Use appropriately rated Class J, T, or L fuse less than or equal to 60 A
415 > 30 No requirement for SCCR

240 <10 Use appropriately rated Class J, T, or L fuse less than or equal to 60 A
240 >10 No requirement for SCCR

208 <10 Use appropriately rated Class J, T, or L fuse less than or equal to 60 A
208 >10 No requirement for SCCR

Table 6: HGL Customer Installed Line Fuse Requirements to comply with the 100kA SCCR
Voltage HP/kW Customer Installed Line Fuse Requirements
Rating to Comply with the 100 kA SCCR

600 <40 Use appropriately rated Class J, T, or L fuse less than or equal to 60 A

600 > 40 No requirement for SCCR

480 <30 Use appropriately rated Class J, T, or L fuse less than or equal to 60 A

480 > 30 No requirement for SCCR
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Provisional Fuse Tables
The fuse tables provided below show the fuse ratings of the included branch circuit fuse internal
to the HarmonicGuard Filter unit as a fuse replacement reference.

The fuse tables also show a typical line fuse or circuit breaker current rating for overcurrent
protection, given the unit’'s nameplate power rating, if necessary, based on the installation. The
line current fuses listed below are typical values given the unit power rating, not required values.
Line fusing ratings are determined by the installer, based on input conductor sizing and
protection required for downstream equipment. Any drawings or documentation included with
the unit literature kit take precedence over the fuse tables below.

Note that to achieve a 100kA SCCR, the customer provided line fuse must be installed as per
the requirements provided and sized following NEC (National Electrical Code) guidelines for the
source conductors selected by the installer. The branch fuses are required to be installed at the
shown ratings.
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HGP Fuse Tables

Table 7: Fuse Table for HGP 480 Volt, 60Hz Models

4.0 Installation Guidelines

HGP Rating Branch Circuit Fuse Current Rating Typical Line Current
(Included Internal to HGP Unit) Fuse or Circuit Breaker
(HP) (JorT) Rating (CL.lstomer
Supplied)

3 20 30

5 20 30

7.5 20 30

10 20 30

15 20 30

20 20 60

25 20 60

30 20 60

40 30 60

50 30 80

60 50 90

75 50 125
100 60 150
125 80 200
150 100 225
200 125 300
250 150 350
300 175 450
350 200 500
400 225 600
450 250 600
500 300 800
600 350 800
700 400 1000
800 500 1100
900 250/250 (Parallel Branches) 1200
1000 300/300 (Parallel Branches) 1400
1100 350/350 (Parallel Branches) 1500
1200 350/350 (Parallel Branches) 1600
1250 400/400 (Parallel Branches) 1800
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Table 8: Fuse Table for HGP 240 Volt, 60Hz Models

4.0 Installation Guidelines

HGP Branch Circuit Fuse Current Rating Typical Line Current Fuse or
Rating (Included Internal to HGP Unit) Circuit Breaker Rating (Customer
Supplied)
(HP) (JorT)
5 20 30
7.5 20 30
10 20 60
15 30 60
20 50 70
25 50 80
30 60 80
40 80 120
50 100 150
60 125 200
75 150 225
100 175 300
125 200 400
150 225 450
200 250 600

Table 9: Fuse Table for HGP 208 Volt, 60Hz Models

HGP Branch Circuit Fuse Current Rating Typical Line Current Fuse or
Rating (Included Internal to HGP Unit) Circuit Breaker Rating (Customer

(HP) (JorT) Supplied)

5 20 30

7.5 20 30

10 30 60

15 50 60

20 50 70

25 60 80

30 80 100

40 125 150

50 125 175

60 150 200

75 175 250

100 225 350

150 350 450

200 500 600
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Table 10: Fuse Table for HGP 600 Volt, 60Hz Models

4.0 Installation Guidelines

HGP Branch Circuit Fuse Current Rating Typical Line Current Fuse or
Rating (Included Internal to HGP Unit) Circuit Breaker Rating (Customer
Supplied)

(HP) (JorT)

3

5 20 30
7.5 20 30

10 20 30

15 20 30

25 20 35

30 20 40

40 20 50

50 30 60

60 30 80

75 40 100
100 45 125
125 60 150
150 70 175
200 80 250
250 100 300
300 125 350
350 150 400
400 175 500
450 175 500
500 200 600
600 300 700
700 300 800
800 300 1000
900 350 1100
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Table 11: Fuse Table for HGP 380-415 Volt, 50Hz Models

4.0 Installation Guidelines

HGP Branch Circuit Fuse Current Rating Typical Line Current Fuse or
Rating (Included Internal to HGP Unit) Circuit Breaker Rating (Customer
Supplied)
(kW) (JorT)
2.2 20 20
3 20 20
4 20 20
55 20 20
7.5 20 20
9.3 20 25
11 20 30
15 20 40
18.5 30 50
22 30 60
30 30 80
37 40 100
45 40 125
55 60 150
75 75 200
90 100 225
110 125 300
132 125 350
160 150 400
200 200 500
250 250 600
315 300 800
355 350 800
400 400 900
450 450 1000
500 500 1200
560 300/300 (Parallel Branches) 1200
630 300/300 (Parallel Branches) 1400
710 350/350 (Parallel Branches) 1600
800 400/400 (Parallel Branches) 1800
900 450/450 (Parallel Branches) 2000
Caution This manual provides general information describing your HGP filter. Be sure to
carefully review the more specific information that is provided by the drawings shipped
A with the unit. Information provided by the drawings takes precedence over the
information provided in this manual.
The ratings, dimensions and weights given in this manual are approximate and
should not be used for any purpose requiring exact data. Contact the factory in
situations where certified data is required. All data is subject to change without
notice.
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HGL Fuse Tables

Table 12: Fuse Table for HGL 480 Volt, 60Hz Models

4.0 Installation Guidelines

HGL Branch Circuit Fuse Current Rating Typical Line Current Fuse
Rating (Included Internal to HGL Unit) or Circuit Breaker Rating
(HP) (JorT) (Customer Supplied)
20 20 60
25 20 60
30 20 60
40 20 60
50 25 80
60 30 90
75 30 125
100 45 150
125 60 200
150 70 225
200 90 300
250 125 350
300 150 450
350 175 500
400 175 600
450 200 600
500 225 750
600 250 800
700 300 1000
800 350 1200
900 400 1300

Table 13: Fuse Table for HGL 600 Volt, 60Hz Models

HGL Branch Circuit Fuse Current Rating Typical Line Current Fuse or
Rating (Included Internal to HGL Unit) Circuit Breaker Rating
(HP) (JorT) (Customer Supplied)
20 20 30
25 20 60
30 20 60
40 20 60
50 20 70
60 30 80
75 40 100
100 40 125
125 50 175
150 60 200
200 70 250
250 90 300
300 110 350
350 125 400
400 150 450
450 175 500
500 175 550
600 200 650
700 250 750
800 300 900
900 300 1000
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HGP Watt Loss
Table 14: 480 V HGP Watts loss

4.0 Installation Guidelines

HP Open Type 1 Type 3R
3 110 110 125
5 110 110 125
7.5 140 140 160
10 160 160 175
15 215 215 230
20 260 260 275
25 310 310 325
30 265 265 280
40 460 460 500
50 490 490 525
60 650 650 675
75 800 800 850
100 775 775 800
125 900 900 900
150 1150 1150 1200
200 1425 1500 1500
250 1575 1625 1650
300 1975 2020 2025
350 1800 1875 1875
400 1950 2000 2025
450 2175 2550 2275
500 2500 2875 2575
600 1975 2375 2075
700 2150 2550 2575
800 2200 2600 2600
900 3650 4100 4100
1000 2675 3100 3100
1250 2675 3100 3100
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Table 15: 600 V HGP Watts loss

4.0 Installation Guidelines

HP Open Type 1 Type 3R
15 170 170 185
30 275 275 295
40 450 450 480
50 450 450 500
60 620 620 660
75 775 775 800
100 800 800 850
125 850 850 900
150 1100 1100 1175
200 1350 1400 1400
250 1500 1575 1575
300 1450 1500 1500
350 1825 1900 1900
400 1450 1875 1550
450 1950 2350 2010
500 1800 2200 1875
600 1850 2250 1925
700 2100 2500 2500
800 2400 2800 2800
900 2450 2850 2850
1000 3050 3450 3450
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HGL Watt Loss

Table 16: 480 V HGL Watts loss

4.0 Installation Guidelines

HarmonicGuard |IOM

HP Open Type 1 Type 3R
20 234 238 238
25 421 - -
30 333 338 338
40 447 454 454
50 518 525 525
60 582 290 590
75 576 584 584
100 760 771 771
125 871 884 884
150 1051 1066 1066
200 907 921 921
250 1217 1265 1235
300 1454 1476 1476
350 1411 1432 1432
400 1548 1571 1571
450 - 1869 1869
500 - 2083 2083
600 - 2018 2018
700 - 2258 2258
800 - 2472 2472
900 - 3300 3300
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Table 17: 600 V HGL Watts loss

4.0 Installation Guidelines
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HP Open Type 1 Type 3R
30 293 297 297
40 341 346 346
50 511 519 519
60 600 609 609
75 734 745 745
100 736 747 747
125 920 934 934
150 1182 1200 1200
200 976 991 991
250 1306 1325 1325
300 1452 1474 1474
350 1766 1792 1792
400 1566 1589 1589
450 2079 2110 2110
500 2014 2014 2014
600 - 2064 2064
700 - 2376 2376
800 - 2766 2766
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5.0 PQconnect Connectivity

HarmonicGuard Filter with PQconnect Overview

The PQconnect is an integrated controls option for TCI's industry leading passive harmonic filter
used for filtering the input of variable frequency motor drives (VFDs). In the passive harmonic filter,
the PQconnect provides basic tuned circuit contactor control and provides unit status detection,
metering, waveforms, and power quality data. The PQconnect data is made available via basic
Modbus RTU over RS485 serial connection and an optional EtherNet/IP communication. The
PQconnect is UL listed and intended for commercial and industrial applications. By default, the
PQconnect is manufactured to close the contactor at 30% load.

*Please verify you have the latest manual version for your PQconnect software by visiting
https://transcoil.com/products/hgp-5-passive-harmonic-filter/

TCI PASSIVE FILTER LINE DRAWING

Line Reactor
Measurement Point
— I Y —_— e
r\j h Y\ 9
CPT
Utility :
Source | Measurement Paint Variable
Frequency
BER| Fuses Drive
- Contactor(s)
7] Optional
§| | Tuning Reactor
I Paconnect 1
Board
1
--_| b Measurement Point
E . Capacitor(s)
Terminal Block

Figure 4: HarmonicGuard Filter with PQconnect Connection Diagram
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Communication Options and Connections

5.0 PQconnect Connectivity

PQconnect is an industry-leading monitor and control option for TCI's passive harmonic filter.
Currently, three communication methods allow users to access their filters remotely: Modbus RTU,

EtherNet/IP, and Bluetooth wireless technology.

Free software applications such as PQvision desktop

and mobile app are provided for

communication option Modbus RTU and Bluetooth wireless technology for real-time filter line/load
voltage, current metering values, visual voltage and current waveforms, and spectrum data.

PCB Connections

Most customer connections to PQconnect will be made on the PCB. Refer to connection diagrams
in Figure 5: PQconnect Connections. The details of the power and communications terminals are

shown in

Table 18: Power & Communications Terminals. Form C relays are available on the PCB, these

connections are shown in Table 19: Form C Relay Contacts.

Two relay outputs are available on the PCB. When drilling holes for wire access please ensure no

metal shavings are on the PQconnect board.

The relay contactor control command input connection on J11 of the PCB allows the user to
open/close the contactor of the HarmonicGuard Passive filter. The second relay (input connections
on J12) is optional and could be used for a second contactor for dual tuned circuit filters or as a

secondary status detection.

Filter purchases with EtherNet/IP will include two external connections for customers to connect

their ethernet port. Refer to the connection diagrams below.

M A

B>

120vAC [
Input — | .

4

Auml Aux2

= = | .4|| Rs4ss
T - - Input

. (S

|Stud
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Figure 5: PQconnect Connections
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5.0 PQconnect Connectivity

Table 18: Power & Communications Terminals
Terminal i

Description Label Rating
Phase A
Phase B For factory use; Measurement connection points | 600 VAC
Phase C
Not Connected N/A
Current transformer connections For fact.ory_use, only used for filters with dual N/A
tuned circuits
Not Connected
B (non-inverting)
Modbus RTU over RS485 Ground N/A
A (inverting)
Not connected
Input Power from control power Neutral 120 VAC
transformer Line
Micro Programming For factory use N/A
TD-
TD-
EtherNet/IP RD+ N/A
RD-
Termination

Note: The power terminals on the PQconnect accept 28 to 14 AWG stranded wire, with a tightening
torque of 4.4 in-Ib. (0.5 Nm).

Table 19: Form C Relay Contacts

Terminal | Pin Description Label Tlghtenlng Wire Range
orque

J7 1, 2 | Multi-functional digital Input 1 Customer contacts 3.51b.-in (0.4 Nm) | 28-12 AWG

J8 1, 2 | Multi-functional digital Input 2 | Customer contacts 3.51b.-in (0.4 Nm) | 28-12 AWG
1 Normally Closed (NC)

J11 2 Digital output form C Contact 1 | Common (COM) 4.4 1b.-in (0.5 Nm) | 28-14 AWG
3 Normally Open (NO)
1 Normally Closed (NC)
2 Digital output form C Contact 2 | Common (COM) 4.4 1b.-in (0.5 Nm) | 28-14 AWG
3 Normally Open (NO)

Note: Form-C relay contacts are gold plated with a load rating of 5.0A @ 120VAC

The filter is set to control the contactor pickup/drop-out at 30% of load current by factory
default. This setting can be changed to the tech access page from the settings menu.

Multi-functional digital inputs have the following functions:
DEFAULT: 0 = Disabled
1 = Tuning Reactor Thermal Switch Input
2 = Line Reactor Thermal Switch Input

3 = Reset Command

4 = External Control Input

Digital Output form C Contact
J11 reserved for contactor control.

J10 used for status detection.
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Wiring and Configuration
The PQconnect implements a Modbus RTU Master/Slave device, which supports two-wire RS-485
signal levels. The PQconnect communication port used for the Modbus RTU interface is connected
directly to the PCB. An optional EtherNet/IP communication can be selected for the standard

PQconnect board.

5.0 PQconnect Connectivity

B40 Module

EtherNet/IP
Connection

Modbus RTU
Connection

Figure 6: PQconnect Modbus RTU Connection and Optional EtherNet/IP

The hardware pinout header and default protocol settings are shown below for the J5

communication header.

Table 20: Modbus Connector Pin Definitions

J5 Header Pinout Signal Name Signal Type

1 No connect -

2 D+ RS-485 B (non-inverting)
3 GND RS-485 SC/G

4 D- RS-485 A (inverting)

5 No connect -

Table 21: Modbus RTU Protocol Settings

Parameter Default Value Units
Baud Rate 115200 Bd
Data Bits 8 Bits
Stop Bits 1 Bits
Parity Even -
Slave ID 10 -

The Pin definitions and default protocol settings for the EtherNet/IP interface are shown below

which correlates to J16 communication header.

HarmonicGuard |IOM
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Table 22: EtherNet/IP Connector Pin Definitions for Port 1 & 2

J16 Header Pinout Signal Name Signal Type
1 Port 1 N/A
2 Port 2 N/A

Table 23: EtherNet/IP Protocol Settings

Setting Default Value
IP Address 192.168.1.35
Gateway 0.0.0.0
Subnet 255.255.255.0
DHCP Disabled

The default Modbus settings can be modified via the PQconnect system menu. A Tech level access
password is required to change these parameters. Ensure the board communicates to the desktop
app and then First go to Menu -> Settings -> Modbus -> Change to desired Modbus parameters
-> Apply ->Menu -> Save Settings. Finally, go to Menu -> Reset PQconnect, this will reboot the
PQconnect with the desired Modbus parameters.

Note: if the contactor state is closed it will open when clicking the reset command.

The network interface on the PQconnect allows the user to control the contactor and show internal
status data of the HGP filter. The PQconnect PC application (PQvision) accesses a ModbusRTU
master device for the network interface (see the PQvision application display connections).

Table 24: Configuration Switches

i 1 — Enable 560Q) bias resistor on D-.
SWi1 83:22z:i?)y8:3%sHeader 2 — Enable 120Q termination resistor.
3 - Enable 560Q pull-up on D+.
J20 Remove jumper to use default Modbus settings on next reboot.

The input and output registers from the HarmonicGuard Passive filter are mapped to the Modbus
Analog Output Holding Registers starting at address 40000. All input and output registers are two
bytes in size and formatted as 16-bit signed integers.

Note: All parameters with an asterisk (*) in the description will require the Tech level access codes
parameter key A: 0x007D (125) and parameter key B: OXEAGE (60014).

7‘
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Modbus RTU
The PQconnect Modbus RTU network communication interface transmits and receives command
and status data from the PQconnect Modbus master over an RS-485 serial link. Modbus RTU is a
simple serial communications protocol originally developed by Modicon for use with Programmable
Logic Controllers (PLCs) in control of industrial devices. Modbus RTU is commonly supported by
most PLCs and is an open, royalty-free communications standard. The PQConnect board can be
connected to PQvision desktop application for real-time monitoring for any HarmonicGuard Filter.

PQvision PC application Screen Elements

This section focuses on the operation of the PQvision application. The PC application contains
several screens that allow the user to monitor the status of the HarmonicGuard Passive filter.
Additionally, the PQvision application can be used for contactor control and basic setup of the
HarmonicGuard Passive filter. Enter password 08252014 to enable tech access.

Please ensure the latest version of PQvision is downloaded to your PC by accessing the software
at https://transcoil.com/products/hgp-5-passive-harmonic-filter/pgvision-software/

To run the PQvision software, an RS485 to USB converter will need to be connected to terminal J5
on the PQconnect PCB with pin orientation as described in Table 20: Modbus Connector Pin
Definitions the USB connector will need to run to a laptop or PC.

o PQuision m]
Menu  Help

Summary

- -
PQV’S’On Software C3 A F\I(erBLme c a FME[ELDad Filter Load Power

c
e c O % THD " Powst Foctr

Filter Line Voltage  Filter Line Current Filter Load Voltage  Filter Load Current Status

> 2 <

2

Waveform Fitter
—— — —_—a Status OK
= = — b
— Ve Filter Line
) = —
2 - - Status OK
= — <~ —
— —— Filter Load
0 5 10 15 20 25
Status OK
Time inms
» Spectrum
100
50
0
0 5 10 15 20 25
Harmanic »

Factoy | | Enable BLE | | Disable BLE | |Calbrate | |Clearnencaldata| [ Use True Spectrum Chart Continuously

Figure 7: PQvision Desktop Application
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Table 25: PQvision PC Navigation

Options

Description

Toolbar

Communication Status and Communication Port

To determine the COM port, go to Device Manager Ports (COM & LPT) and finding “USB Serial
Port.”

Note: If Modbus settings differ from the default values shown in Table 20: Modbus Connector
Pin Definitions, then cycle power of the HarmonicGuard Passive filter.

DSP Rev: Latest software revision will be displayed.

Filter Serial Number — Displays below the Communication status.

Menu: Save settings, about screen, software update, tech access

Settings — Modbus, contactor control, kVAR settings, alert management view Figure 8-Figure
10

Help — Direct links to the TCI Home page and tech support contact information.

Summary
Data

(THVD) Displays the Total Harmonic Distortion of the utility Line/Load voltage as a percentage.

(THID) Displays the Total Harmonic Distortion of the utility Line/Load current as a percentage.

Displays three-phase real power (P) of the filter output in kW*

Displays three-phase reactive power (Q) of the filter output in KVAR*

Displays three-phase apparent power (S) of the filter output in kVA*

Displays filters output power factor. 1.00 indicates unity power factor. A negative power factor
indicates lagging power factor.

Displays the current utility line frequency in Hz.

Displays the supply voltage into the HarmonicGuard Passive filter.

Displays the filters input/output phase current in Amps RMS

Displays Line rotation.

Displays board temperature.

Waveforms

The PQconnect PC application supports capture and display of real time system voltage and
current data. Three phase waveform data can be viewed for Filter Line/Load Voltage, and Filter
Line/Load Current.

Phase A — Black
Phase B — Red
Phase C — Blue

Harmonic Spectrum (Left toggle to zoom in on the spectrum and right to increase the spectrum
to the 50" harmonic) the value of the fundamental is 100.

Status
Detections

Status alerts for the input, output and of the filter will display according to severity of the alerts.

Hovering over status alert will give a brief description of what the problem may be.

*Line/Load power values are calculated using fundamental values.
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5.0 PQconnect Connectivity

PQconnect Reset command: If changing the Modbus settings, the user will be required to reset the PCB

after saving settings. This can be easily done through the menu by clicking menu and Reset PQconnect.
The reset command will only work if the PCB is communicating with the desktop application or Modbus
network. Note: resetting the board will open the contactor if contactor state is closed.

T Settings

Contactor Contral

Contactor Information 2
Contactor Mode

- O x
Relay and Status Alerts Modbus Bluetooth Ethernet
Contactor Reset E
Contactor State Reset Contactor

AUTO LOAD

CLOSED Auto Reset Disabled

Contactor Re-Close Time

Enable Disable
Contactor Mode Select Open and Close Delay 3
Current Value MNew Value
FITEE LR Open Delay: 5 5 = Apply
Force Closed Close Delay: 5 5 = Apply
Auto Load Auto Mode
Close at 30% '
Relay
Auto Load Hysteresis: b '
Auto KWVAR

[Debug] Force Closed

Figure 8: Contactor Control Settings Menu

Table 26: Contactor Control Settings Menu

Designators | Name Description
1 Contactor Allows the user to reset the state of the contactor.
Reset By default, the contactor is set to Auto reset the contactor
2 _Contact(?r Explains the contactor control mode and state.
information
3 Open and Contactor delays in seconds. After selecting desired new value apply and
Close Delay save settings.
Force Open will leave the contactor in an open state.
Force Closed will leave the contactor in a closed state.
Auto Load will close the contactor based on the load percentage selected.
Relay will open/close the contactor depending on relay input configuration.
By default, these are disabled.
Contactor Auto kVAR: Based on the size of the filter the user can adjust their target
4 M kVAR settings to open/close the contactor. Note: Negative setpoint is a
ode Select laqai L e ;
agging target, positive setpoint is a leading target.
[Debug] Force Close will keep the contactor closed for 15 minutes
regardless of any Alerts that occur. This is used for debugging purposes
for technicians.
When changing the contactor control state, save settings to make the
change final. Saving settings will open the contactor.
5 Auto Mode Aluto Mode allows the user to adjust the conditions how the contactor
closes.
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T Settings

Contactor Control

Relay and Status Alefts Modbus Bluetooth Ethemet

Status Alert Management

1

4

MNumber
a
1
2
3
4
5
6

8
]
10
M
12
13

Status Name

Phase A Tune Phase Loss
Phase B Tune Phase Loss
Phase C Tune Phase Loss

Phase A Tune Cument Unbal.
Phase B Tune Cument Unbal.
Phase C Tune Cument Unbal.

Phase A Tune Undercument
Phase B Tune Undercument
Phase C Tune Undercument
Phase A Tune Overcument
Phase B Tune Overcument
Phase C Tune Overcument

Under Temperature

Relay Input 1 {J7)

Qver Temperature

Relay Output J10 | Contactor J11 | Off

(LED D2) (LED D1)
Tune Therm SW
Line Therm SW
Reset Command
External Input
Relay Input 2 (J8)
Off
Tune Therm SW
_
Line Therm SW
L] Reset Command
] &

External Input

Clear Changes Apply Configuration

Figure 9: Relay and Status Settings Menu

Table 27: Relay and Status Settings Menu

Designators

Name

Description

Status Alert
Management

Enable and Disable status detections. Depending on which status
conditions the user would like to view.

The column labeled Relay & LED will show the LED pattern of the status
detection and send a warning.

The column labeled Contactor will open the contactor if the selected status
is checked and send the warning.

After selecting all desired status conditions, the user will need to
select apply configuration and save settings.

Relay Input 1
(J7)

Relay Inputs are based on how the board is connected to digital inputs.
There is the option of having a thermal switch on the line reactor or tuning
reactor. There is also an external control input option.

e J7 of the PCB is configured as Relay input 1

e Select desired relay action if applicable and save settings.

Relay Input 2
(J8)

Relay Inputs are based on how the board is connected to digital inputs.
There is the option of having a thermal switch on the line reactor or tuning
reactor. There is also an external control input option.

e J8 of the PCB is configured as Relay input 2

e Select desired relay action if applicable and save settings.
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e Settings

ModbusRTU
Application - PQvision Device - PQconnect
New Current 1 MNew Current 2
Slave Address: |10 Ho | Slave Address: |10 :

Baud Rate: 115200 -~ | |115200 Baud Rate:

Contactor Control  Relay and Status Alerts Modbus  Bluetooth Ethernet

4

Parity: Ewven Parity: | |E

Load
Appty Defaults Apply

o |
Load
Defaults

Mote: Save settings and restart PQconnect
to load new Modbus settings

Figure 10: Modbus Settings Menu

Table 28: Modbus Settings Menu

Designators

Name Description

1

Allows the user to change Modbus settings for PQvision. When
Application - PQvision | changing the Modbus settings for the Application the user will
have to select the apply button for the new settings to take effect.

Allows the user to change Modbus settings of the Device. When
changing Modbus settings of the device the user will select apply
and save settings. Afterwards the user will need to reset the
board, this can be done by selecting “Reset PQconnect” from
Device - PQconnect the drop-down menu.

Note: After the user has changed the Modbus settings of the
Device, they will need to change the PQvision App Modbus
settings to reconnect.
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T Settings - O x
Contactor Control Fielelﬂ:] Status Alerts Modbus Bluetooth  Ethemet
Bluetooth
Disable Bluatoath Enable Blustooth ~ DeviceD [ 9
Current
Connection Status 1
Awaiting Connection = New
0 S
Disconnect Delete Bond Info
Apply
Security

Basic Security Mode

3 Radio Version

[5]

Change to Basic

Basic Security Settings

Current Passkey: |012345
Change Passkey: I:I Apply

Change to High

i
)

BGM version
BGM111

Figure 11: Bluetooth Settings Menu

Table 29: Bluetooth Settings Menu

Designators | Name Description
1 Bluetooth By default, Bluetooth will be enabled. Users can disable or enable the
Bluetooth module at tech and factory access.
Bluetooth numeric identifier, this numeric identifier allows PQvision mobile to
2 Device ID identify different PQconnect boards within a 100-ft range. Please change the
numeric ID to a unique numeric ID from a value of 0-99.
There are two security modes the user can select.
e High security Mode has the option of accepting and denying new
3 Security connections to the device.
e Basic security Mode has the option of changing the passkey if the
user would like to change from the default values.
Connection Connection status will determine if the device is paired with another device.
4 Status To delete bonding info from a mobile device to your PQconnect board select
the “Delete Bond Info” and save the PQconnect settings.
Displays the Bluetooth firmware and hardware version that is being used by
5 Bluetooth the P t board
Information e PQconnect board.

**Make sure to Save settings after making all selections on your PQconnect board.
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Tor Settings

Contactor Control  Relay and Status  Modbus Bluslpoth Ethemet

Ethamet
Configuration (Read GanE Ethemet LED Status 2
P Addr 192168001035 | [l tepa ] eoie
Sub Net |255255.255.000 | [0 ceo22 [ eoze
Gateway: |000.000.000.000
MAC Addr. (0030112409 AD | Qe @ s
DCHP: |Disabled | Il e LED48
Maodule Info
FW Ver. [1.11

HW Ver. |EtherNetIP

Status: _Nc-Ermr

Mote: The Etherent moedule 15 configured wa the HMS IPConfig tool. See
the POconnect Installation and Operation Manual (IOM)

Figure 12: EtherNet/IP Settings Menu

Table 30: EtherNet/IP Settings Menu

Designators | Name Description

Read Only EtherNet/IP Configuration information about the PQconnect
board. DHCP by default will be disabled.

1 Configuration
To configure IP Address, Sub net, and Gateway, please use the third-
party utility application, HMS IPconfig provided by Anybus.
The Anybus CompactCom 40 series supports four bicolored LED
indicators. All LED outputs are active high and used by the host
2 LED Status application.

Refer to Figure 41: LED Status Codes for more information.
*For more information review sections: 6.0 PQconnect Troubleshooting.
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Tex Parameter List m - O *
Setpoints | Feedbacks Pinned I?I
Name Address Requested Value I—I Pin
Waveform capture trigger command 501 0 Read | Wite | [
Contactor reset command 502 0 Read | Wite | [
Parameter access key value A 503 0 0 Read | Wite | []
Parameter access key value B 504 0 0 Read | Wite | [
Status detection history record request command 585 0 Read | Wite | [
T Parameter List = O x
Setpoints  Feedbacks  Pinned m
Name Address Value = Fin
Digital Signal Processor DSP fimware version 12 13123 Read
Digital Signal Processor DSP model number 13 3 Read
Fieldbus communications processor fimmware version 14 0 Read | [
Fieldbus communications processor model number 15 ] Read | []
Wireless communications fimware version 16 16548 Read | []
Wireless communications fimware model number 17 1 Read | []
Configured utility grid voltage 20 4300 Read | [
Ltility grid frequency 21 600 Read | []
Lkility grid phase rotation 22 1 Read | []
Ltility grid synchronization locked 23 1 Read | []
Line voltage phase AB RMS 0 4300 Read | [
Line voltage phase BC RMS # 4300 Read | []
Line voltage phase CA RMS 32 4301 Read | []
Line voltage phase AB THD 33 3 Read | [
Line voltage phase BC THD 34 4 Read | [
Line voltage phase CA THD 5 2 Read | [
Line cument phase A RMS 36 3028 Read | [ | w

Figure 13: Parameter List
The parameter list allows the user to view feedback and setpoints reported by the PQconnect. The parameter list can
be accessed by clicking Parameter List in the Menu drop down. To view the full parameter list, Tech Access will need
to be enabled.

Table 31: Parameter List

Designators | Name Description
The Parameter List allows you to view both Setpoints (read and write
Setpoints values), and Feedbacks (read only values). The user can switch between
1 and the two by clicking the tab designator.
Feedbacks Additionally, each of the setpoints and feedback can be viewed in the
Pinned tab by clicking the corresponding checkbox in the Pin column.
The user can write values to the DSP setpoints by first entering a value
Setpoint into the Requested column, and then clicking the Write button. Once all
2 Write desired setpoints are entered, save the settings by navigating to the main
PQvision screen and clicking Save Settings in the menu drop down.
The user can read values from the DSP feedbacks by clicking the Read
3 Feedback button. This is helpful in order to help understand the current process in
Read which the PQconnect board is at or parameter values that are being read
from the PQconnect board.
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tus Detection History

-
bl

3]

862 :0600000342:1268

082 :p0000800334:000

082 :0000000327:870

882 . 06000000319:640

082 :60000003158:4380

0820000000304 ;950

Index Timestamp {pc:secmsec) Fitter A Status

.883:8888888819:998 Bxeeee - 0K
1 062 :06000060441:660 Gx8608 - OK
2 662:0000000343:120 @xeeea - OK

8xeee2 - TUN_B

Gx0608 - 0K
gxeeea - OK
@x@eee - OK
@xeeee - OK
@xeeea - OK

- O

Fiter B Status LineStatus Load Status
8xe1C8 - TUN_UCUR_A -
TUN_UCUR_B - oxeeee - 0K Bx@eee - OK
TUN_UCUR_C
8xe1C8 - TUN_UCUR_A -
TUN_UCUR_B - @xeeea - OK oxea6e - OK
TUN_UCUR_C
exelce - TUN_UCUR_A -
TUN_UCUR_B - exeeea - OK exee0e - OK
TUN_UCUR_C
8x@1C8 - TUN_UCUR_A -
TUN_UCUR_B - Bxeeee - OK Bx8668 - OK
TUN_UCUR_C
8xe1C8 - TUN_UCUR_A -
TUN_UCUR_B - oxeees - OK Ox0880 - OK
TUN_UCUR_C
@xelce - TUN_UCUR_A - |©xeees -
TUM_UCUR_B - LIME_LPHASE_A - exee6e - OK
TUN_UCUR_C LINE_LPHASE C

Oxeeas -
exeeea - OK LINE_LPHASE_A - 6x0808 - OK

LINE_LPHASE_ C
gxeeee - OK exeeea - OK ©x0808 - OK
dico LU oons
TUN UCUR € - LINE_LPHASE_A - exee0e - OK
CPU_FAULT LINE_LPHASE_C

@x41C8 - TUN_UCUR_A -

Save History to File

Clear History

Figure 14 : Status Detection History

Table 32 : PQvision Status Detection History Menu

Designators

Name

Description

Index

Number of status conditions that occurred in the filter.

Note: when reaching the 99 index any new status conditions
will start to overwrite existing index’s starting with index 0. The
newest entry in the status history is always shown at the top of
the history lists. The oldest entry will be at the bottom of the list.

Timestamp
(PC: sec: msec)

The timestamp will indicate when a status condition was.
detected.

The first 3 numbers represent the number of times the board.
power cycled when the event occurred. (PC)

The middle 10 and last 3 digits represent the time in
seconds: milliseconds format since the last power on of the
PQconnect board since the status condition was detected.

Filter Status

Status will indicate the status detection that occurred. The
status bit mask formatted as a hex value followed by a list of
status conditions will be shown.
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Example Application Using “Simply Modbus Master 8.1.0”

The Modbus RTU network interface port is configured for RS-485 signal levels. The following
example uses an RS-485 to USB converter to connect the PQconnect to a laptop PC running the
Modbus RTU master application. The picture below shows an example “B&B SmartWorx, Inc
Model: USPTL4” model RS-422/485 converter. As another alternative RS-485 converter there is
WINGONEER USB 2.0 to RS485 Serial Converter Adapter CP2104.

Figure 15: B&B SmartWorx, Inc Model: USPTL4 model RS-422/485 converter

With the example converter above, the user can make proper connections from the RS485
converter to the PQconnect J5 communication header. The table below indicates the positions
where the RS485 connections lead to. Please ensure the correct dip switch settings are applied
before installing.

Table 33: USPTL4 Converter to J5 Header Connections

J5 Header B&B Converter Signal Name | Signal Type

Pinout USPTL4Pin Out

1 - No connect -

2 TDB(+) D+ RS-485 B (non-inverting)
3 GND GND RS-485 SC/G

4 TDA(-) D- RS-485 A (inverting)

5 - No connect -

All four switches of the B&B converter from the factory should be set to the ON position and
should look like the following.

Rs-422 _"¥L = RS-485
Echo ON w~ Echo OFF

0]
a
u 2 Wire
ol 2 Wire

Figure 16: Dip Switch settings
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Example Setup Instructions to Read Data from the PQconnect Unit
e Connect the cable to the “J5” communication header.
e Connect the USB end to the computer.
o Determine the assigned COM port number for the RS-485 to USB converter using the
computer device manager control panel.
o The converter used in this example typically enumerates between the range of COM5 to
COM20 on a standard laptop computer running the Microsoft windows operating system.
e Open the Simply Modbus Master software
o Can be downloaded from the link below:
o http://www.simplymodbus.ca/manual.htm
o The trial version of the software is free and fully functional for this task hence no License
key is necessary.
e Next, configure the fields in the screen as shown below. These are again the default settings
of the PQconnect COM port.
o Note: The “notes” section of the display data registers is filled in manually

- -
Simply Modbus Master 7.1.2 =NREN X
mode  COMport  baud  data bits stop bits parity “°PY down(3) register#  bytes results notes dlear notes ()

[ru] 3o ] fomeld s (4 1 ever] e [ [ ooo 7 Rarving
Slave ID First Register Mo, of Regs | 16bit INT ||| 40501 0001 1 Power On
[ 16bit INT |[[ 40502 0000 0 Faulted
' : — W Use defaults 16bit INT ||| 40503 0000 0 Current Limit

.rz’byL D fu:cf;.:n qmlanDETSEt register size I 16bit INT ||| 40504 01DF 479 Line Line Voltage

[ M | 1obit INT ||| 40505 00F8 248 Line Current
. lll [ 16bit INT |[[ 40506 0084 100 Power Factor
REqUESt/ ac [ 16bit INT ([ 40507 0000 ] Metwork Start Enable

71 03 01 F3 00 08 BE F3 l SEND I

|:| load before send  response time (zeconds)|| 0.1
.| Response M fail in 5’ 2.0

71 03 10 00 00 00 O1 00 00 00 00 01 =
CF 00 F8 00 &4 00 OO0 B3 15

-

High bytef Low byte expected response bytes ] send

High word, Low word oo || B319 continuously response time 0.1 max 0.1

] rESPONSES 4 avg |_0.100

time between sends : A
[S.-WE CFG] (RESTORE CFG] [WRI‘I‘E] [ .-'-\BOLIT] 0 failed 0 min 0.1 OFF
t
Cirl-H for context help [Jremoveecho | 7] ( OCDATe ) reset() ( SAVE LOG ] dear log £
"

2015/06/15 12:14:230 <« 71 03 10 00 00 00 O1 00 OO 00 00 01 EO OO0 F2 FF RS 00 00 85 F23

[CRTS delay  delay (ms)
ON 0

0

LRL3E NI 3

2015/06/15 12:14:41 =>>> 71 08 01 F3 00 OB BE F2
2015/06/15 12:14:-41 <« 71 03 10 00 00 00 01 00 OO0 00 00 01 DF OO0 FB 00 &4 00 00 B3 15

1 [m

Figure 17: Example Setup Instructions to Write Data to the PQconnect Unit

e To control the contactor in the unit, first the user will need tech access by writing the
parameter keys.
o Navigate to the settings menu and then select the force open or force close button.
o The contactor state box will indicate if the contactor is open or closed.

e Next, select the “WRITE” button on the screen shown above.

e The screen below will be shown. Configure the fields as shown in the picture.
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F—pE——)

Simply Modbus Master Write 7.1.2

mode  COMport baud databits stop bits parity <]
= IS =T E FE E | Heven |
Slave 1D First Reqister # Values to Write
Al40se4 || H 1
Function Use defaults

2byte ID  code minus offset register size

01 & | %[40001 | 3[15bitregisters

Values to Write registers# bytes Data Type

A oo |[=0ses c IECT T

High byte/ Low byte
High word Low word

Command

71 0& 02 33 00 01 BZ B8D o
SEMD

response time (seconds) [ 0.1 |
Response H failin 2 2.0 ]

Tl 06 02 33 00 01 BzZ 8D

[C1 RTS delay  (ms) oz | expected response bytes [ 8|
on are
OFF ( ] (sacios )

2015/06/15 12:56:42 < 71 06 02 33 00 00 73 4D =

2015/06/15 12:56:50 »»> 71 06 02 33 00 01 BZ 8D  [E

2015/06/15 12:56:50 < 71 06 02 33 00 01 BZ 3D -

Figure 18: WRITE Screen

e Select “0” in the field “Values to Write” to close the contactor or “1” to open the contactor.

PQconnect Quick Start Unit Software Setup

e Verify connections to the PCB via ModbusRTU over RS485 before filter is energized.

¢ Download PQvision software found on our website:
https://transcoil.com/products/pgvision-software/

e Enter password: 08252014 to access software package.

e Select communication port (Data should be shown after the board communicates)
o Note: Default Modbus settings of the application are below.
o Baud rate: 115200
o Parity: Even
o Slave Address: 10
o See Figure 10: Modbus Settings Menu for changing the default settings.
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Modbus RTU Register Map

The input and output registers from the HarmonicGuard Passive filter are mapped to the Modbus
Analog Output Holding Registers starting at address 40000 to 49999 and Analog Input Registers
starting at address 30000 to 39999. Parameter Tables shown below are broken down into
parameter groups with a size of 16 bits. Please note that the Register Map tables may not match
the EDS file groups parameters and some parameters may only be kept in reservation for future
use. All Feedback Register Parameters are read-only, while All Setpoint Register Parameters are
Read/Write Parameters.

Feedbacks Register Map

110
Register
Address

Offsets

Parameter Name Description Notes

User State Parameter

00 = INIT_START

01 = INIT_DELAY

02 = INIT_E2_CHIP

03 = INIT_FLASH_TEST

04 = WRITE_FLASH_TEST

05 = SETUP_FLASH

06 = SETUP_NON_CAL_FLASH

07 = SAVE_CURRENT VALUES

08 = STAMP_EE

09 = INIT_FROM_DEFAULTS

10 = INIT_FROM_FLASH

User State 11 = EXECUTE_PARAM_FUNCTIONS
12 = PARAM_INIT_FINISH

13 = RESTORE_DEFAULTS

14 = RESTORE_NON_CAL_DEFAULTS
15 = INIT_SAVE_CURRENT VALUES
16 = REBOOT

17 = SETUP_UNIT_CAL_FLASH

18 = RESTORE_UNIT_CAL_DEFAULTS
19 = UPDATE_EEPROM

20 = UNPROTECT _EEPROM

21 = PROTECT_EEPROM

USER_STATE 10

Software Revision Code for Processor
Two 8bit ASCII characters

12 Digital Signal Processor DSP
0x0141 = ASCII for "A1"

DSP_SW_VER - .
- = firmware version

System Model Numbers
0 = Undefined
3=Sim

101 = HSD

102 = HGL

103 = HGP

104 = HSL

105 = HSE

200 = KIT - BLANK
202 =KIT - HGL
203 = KIT - HGP
205 =KIT - HSE

Digital Signal Processor DSP

DSP_MODEL_NUM_RO 13
- — - model number

Fieldbus communications Ethernet Module Model Number

HMS_SW_VER 14 . .
- - processor firmware version

Ethernet Hardware Version Number

HMS_MODEL_NUM_RO

15

Fieldbus communications
processor model number

Notifies the user what type of Module is
connected.

BGM_SW_VER

16

Wireless communications
firmware version

Software Revision Code for Bluetooth
Processor

Two 8bit ASCII characters

0x4234 = ASCII for "4B"

HarmonicGuard |IOM

50




HarmonicGuard Filter Manual

5.0 PQconnect Connectivity

BGM_MODEL_NUM_RO

17

Wireless communications
firmware model number

Module Revision Code for Bluetooth
Processor

0 =Null

1=BGM111

2 =BGM210

3 = BGM220

LINE_VOLTAGE

20

Configured Utility Grid Voltage

Filter Input Voltage
4800 = 480.0

LINE_FREQ

21

Utility grid frequency

Filter Input Frequency
500 = 50.0

LINE_ROT

22

Utility grid phase rotation

Filter Input Phase Orientation
1 = ABC Rotation Expected
2 = ACB Rotation Expected

LINE_LOCK

23

Utility grid synchronization
locked

Filter Utility Grid Synchronous Locked
(PLL)

0 = Not Locked

1 = Locked

V_LINE_AB_RMS

30

Line Voltage Phase AB RMS

Source Utility Line Phase to Phase
Voltage (A-B)

4800 = 480.0 Vrms

Range: 0 to 1000 Vrms

V_LINE_BC_RMS

31

Line Voltage Phase BC RMS

Source Utility Line Phase to Phase
Voltage (B-C)

4800 = 480.0 Vrms

Range: 0 to 1000 Vrms

V_LINE_CA _RMS

32

Line Voltage Phase CA RMS

Source Utility Line Phase to Phase
Voltage (C-A)

4800 =480.0 Vrms

Range: 0 to 1000 Vrms

V_LINE_AB_THD

33

Line Voltage Phase AB THD

Source Utility Line Phase to Phase
Voltage (A-B) THD
10=1.0%

V_LINE_BC_THD

34

Line Voltage Phase BC THD

Source Utility Line Phase to Phase
Voltage (B-C) THD
10=1.0%

V_LINE_CA THD

35

Line Voltage Phase CA THD

Source Utility Line Phase to Phase
Voltage (C-A) THD
10=1.0%

|_LINE_A_RMS

36

Line Current Phase A RMS

Source Utility Line Phase to Phase
Current (A)

1002 = 100.2 Arms

Range: 0 to 1000 Arms

|_LINE_B_RMS

37

Line Current Phase B RMS

Source Utility Line Phase to Phase
Current (B)

1002 = 100.2 Arms

Range: 0 to 1000 Arms

|_LINE_C_RMS

38

Line Current Phase C RMS

Source Utility Line Phase to Phase
Current (C)

1002 = 100.2 Arms

Range: 0 to 1000 Arms

|_LINE_A_THD

39

Line Current Phase A THD

Source Utility Line Phase to Phase
Current (A) THD
10=1.0%
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|_LINE_B_THD 40

Line Current Phase B THD

Source Utility Line Phase to Phase
Current (B) THD
10=1.0%

|_LINE_C_THD 41

Line Current Phase C THD

Source Utility Line Phase to Phase
Current (C) THD
10=1.0%

|_LINE_A_TDD 42

Filter Input Total Demand
Distortion Phase A Current TDD

Source Utility Total Demand Distortion
Phase A
10=1.0%

|_LINE_B_TDD 43

Filter Input Total Demand
Distortion Phase B Current TDD

Source Utility Total Demand Distortion
Phase B
10=1.0%

|_LINE_C_TDD 44

Filter Input Total Demand
Distortion Phase C Current TDD

Source Utility Total Demand Distortion
Phase C
10=1.0%

V_LOAD_AB_RMS 50

Load Voltage Phase AB RMS

Filter Output

Phase to Phase Voltage (A-B)
4800 = 480.0 Vrms

Range: 0 to 1000 Vrms

V_LOAD_BC_RMS 51

Load Voltage Phase BC RMS

Filter Output

Phase to Phase Voltage (B-C)
4800 = 480.0 Vrms

Range: 0 to 1000 Vrms

V_LOAD_CA RMS 52

Load Voltage Phase CA RMS

Filter Output

Phase to Phase Voltage (C-A)
4800 = 480.0 Vrms

Range: 0 to 1000 Vrms

V_LOAD_AB_THD 53

Load Voltage Phase AB THD

Filter Output
Phase to Phase Voltage THD (A-B)
10=1.0%

V_LOAD_BC_THD 54

Load Voltage Phase BC THD

Filter Output
Phase to Phase Voltage THD (B-C)
10=1.0%

V_LOAD_CA THD 55

Load Voltage Phase CA THD

Filter Output
Phase to Phase Voltage THD (C-A)
10=1.0%

| LOAD_A_RMS 56

Load Current Phase A RMS

Filter Output

Phase to Phase Current (A)
920 = 92.0 Arms

Range: 0 to 1000 Arms

| LOAD_B_RMS 57

Load Current Phase B RMS

Filter Output

Phase to Phase Current (B)
920 = 92.0 Arms

Range: 0 to 1000 Arms

|_ LOAD_C_RMS 58

Load Current Phase C RMS

Filter Output

Phase to Phase Current (C)
920 = 92.0 Arms

Range: 0 to 1000 Arms

|_LOAD_A_THD 59

Load Current Phase A THD

Filter Output
Phase to Phase Current (A) THD
10=1.0%
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Filter Output
Phase to Phase Current (B) THD

|_LOAD_B THD 60 Load Current Phase B THD 10 = 1.0%
Filter Output
|_ LOAD_C_THD 61 Load Current Phase C THD 5’83_3‘13 gg /Phase Current (C) THD
= 1. (o]
o Filter Tune Phase to Phase Voltage (A-B)
V TUNE A RMS 70 Tuned Circuit Voltage 4800 = 480.0 Vrms
- - Phase AB RMS Range: 0 to 1000 Vrms
Filter Tune Phase to Phase Voltage (B-C)
Tuned Circuit Voltage 4800 = 480.0 Vrms
V_TUNE_B_RMS 71
- —— Phase BC RMS Range: 0 to 1000 Vrms
Filter Tune Phase to Phase Voltage (C-A)
Tuned Circuit Voltage 4800 = 480.0 Vrms
V_TUNE_C_RMS 72 Phase CA RMS Range: 0 to 1000 Vrms
Tuned C Vol Filter Tune
uned Circuit Voltage Phase to Phase Voltage THD (A-B)
V_TUNE_A_THD 73 Phase AB THD 10 =1.0%
Tuned Circuit Volt Filter Tune
unea Lircuit vVoltage Phase to Phase Voltage THD (B-C)
V_TUNE_B_THD 74 Phase BC THD 10=1.0%
Tuned Circuit Volt Filter Tune
unea Circuit Voltage Phase to Phase Voltage THD (C-A)
V_TUNE_C_THD 75 Phase CA THD 10 = 1.0%
Filter Tune Phase to Phase Current (A)
Tuned Circuit Current 920 = 92.0 Arms
I_TUNE_A_RMS 76 Phase A RMS Range: 0 to 1000 Arms
o Filter Tune Phase to Phase Current (B)
| TUNE B RMS 77 Tuned Circuit Current 920 = 92.0 Arms
- - Phase B RMS Range: 0 to 1000 Arms
- Filter Tune Phase to Phase Current (C)
| TUNE_C_RMS 78 Luned 8'%’,‘\1/:;0““” 920 = 92.0 Arms
Range: 0 to 1000 Arms
Filter Tune
Tuned Circuit Current Phase to Phase Current (A) THD
I_TUNE_A_THD 79 Phase A THD 10 = 1.0%
o Filter Tune
| TUNE B THD 80 Tuned Circuit Current Phase to Phase Current (B) THD
- - = Phase B THD 10=1.0%
o Filter Tune
| TUNE C THD 81 Tuned Circuit Current Phase to Phase Current (C) THD
- - = Phase C THD 10 = 1.0%
Total Filter input apparent power.
P_LINE_APPARENT_TOTAL 100 Line apparent power, (kVA) Range: 0 to 1000 kVA
Total Filter input real power.
P_LINE_REAL_TOTAL 101 Line real power, (kW) Range: 0 to 1000 kW
Total Filter input reactive power:
Negative number indicates inductive
P_LINE_REACTIVE TOTAL 102 Line reactive power, (KVAR) power. Positive number indicates

capacitive power.

Range: -1000 to 1000 kVAR
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Filter input Displacement Power Factor

Negative value indicates lagging power
factor.

P_LINE_POWER_FACTOR 103 Line power factor, (%) 1,000 = 1.00 Unity PF
-950 = 0.95 Lagging PF
950 = 0.95 Leading PF
Range: -1000 to 1000
Total Filter output apparent power
P_LOAD_APPARENT_TOTAL 120 Load apparent power, (kVA) Range: 0 to 1000 kVA
Total Filter output real power
P_LOAD_REAL_TOTAL 121 Load real power, (kW) Range: 0 to 1000 kW
Total Filter output reactive power:
Negative number indicates inductive
. power. Positive number indicates
P_LOAD_REACTIVE_TOTAL 122 Load reactive power, (kVAR) capacitive power
Range: -1000 to 1000 kVAR
Filter output Displacement Power Factor
Negative values indicate lagging power
factor.
1,000 = 1.00 Unity PF
P_LOAD_POWER_FACTOR 123 Load factor, (9 : Yy
PRS- - oad power factor, (%) -950 = 0.95 Lagging PF
950 = 0.95 Leading PF
Range: -1000 to 1000
P_LOAD_REAL_MEAS 124 Measured Load real power, (kW)
Line Current
|_LINE_A_HARM_1 140 Fundamental Phase A
Line Current
|_LINE_A_HARM_3 141 3rd Harmonic Phase A Not EtherNet Enabled
10=1.0%
Line Current Range: 0 to 100 %
|_LINE_A_HARM_S 142 5th Harmonic Phase A
Line Current
I_LINE_A HARM_7 143 7th Harmonic Phase A
Line Current
I_LINE_A_HARM_11 144 11th Harmonic Phase A
Line Current Not Etht:rNet Enabled
|_LINE_A_HARM_13 145 13th Harmonic Phase A 10=1.0%

Range: 0 to 100 %
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Line Current

I_LINE_A_HARM_17 146 17th Harmonic Phase A
Line Current
I_LINE_A_HARM_19 147 19th Harmonic Phase A
Not EtherNet Enabled
- 10=1.0%
Line Current Range: 0to 100 %
I_LINE_A _HARM_23 148 23rd Harmonic Phase A
Line Current
I_LINE_A_HARM_25 149 25th Harmonic Phase A,
Line Current
I_LINE_B_HARM_1 160 Fundamental Phase B
Line Current
I_LINE_B_HARM_3 161 3rd Harmonic Phase B
Not EtherNet Enabled
Line Current 10=1.0%
I_LINE_B_HARM_5 162 5th Harmonic Phase B Range: 0 to 100 %
Line Current
I_LINE_B_HARM_7 163 7th Harmonic Phase B
Line Current
|_LINE_B_HARM_11 164 11th Harmonic Phase B
Line Current
I_LINE_B_HARM_13 165 13th Harmonic Phase B
Line Current
|_LINE_B_HARM_17 166 17th Harmonic Phase B
Not EtherNet Enabled
Line Current 10=1.0%
|LINE_B_HARM_19 167 19th Harmonic Phase B Range: 0 to 100 %
Line Current
| LINE_B_HARM_23 168 23rd Harmonic Phase B
Line Current
|_LINE_B_HARM_25 169 25th Harmonic Phase B
Line Current
I_LINE_C_HARM_1 180 Fundamental Phase C
Line Current
I_LINE_C_HARM_3 181 3rd Harmonic Phase C
Not EtherNet Enabled
10 =1.0%
|_LINE_C_HARM_5 1g2 | Line Current Range: 0 to 100 %
- — = - 5th Harmonic Phase C
Line Current
|_LINE_C_HARM_7 183 7th Harmonic Phase C
Line Current
I_LINE_C_HARM_11 184 11th Harmonic Phase C
Line Current
Not EtherNet Enabled
|_LINE_C_HARM_13 185 13th Harmonic Phase C 1(?: 1_0(:/: et Enable
; Range: 0 to 100 %
|_LINE_C_HARM 17 1g6 | Line Current 9 ’

17th Harmonic Phase C

HarmonicGuard |IOM

55



HarmonicGuard Filter Manual

5.0 PQconnect Connectivity

Line Current

I_LINE_C_HARM_19 187 19th Harmonic Phase C
Line C t Not EtherNet Enabled
|_LINE_C_HARM 23 188 2?:3 H‘;rrﬁgnic Phase C 10=1.0%
Range: 0 to 100 %
Line Current
I_LINE_C_HARM_25 189 25th Harmonic Phase B
Indicates the status of the Filters tuned
) - circuit contactor.
CNT_CLOSED 200 | Fter Tuned Cireult Contactor | o - Gontactor Closed
1 = Contactor Open
Indicates if the filter has input power
available
SYS_POWER_ON 201 Filter Powered On 0 = Power Off
1 =Power On
Indicates filters status
) 0 = Filter is operating
SYS_STATUS_OK 202 Filter Status OK 1 = Filter has indicated status warning
Indicates if the filter is running at its
maximum current capacity
SYS_AT_CAPACITY 203 Filter at Maximum Capacity 0 = Nominal
1 = At Capacity
Board will give a status condition of
overtempt if it exceeds 75C or under-temp
T_AMBIENT 204 Filter Controls Temperature if the temperature descends past -40C
Range: -75C to 75C
Filter Status Detection
STATUS_FILTER_A 210 Active A Bit Mask Reference Filter Status Table in IOM
Read only display of the Filter Status
detection for register A bit mask.
Notifies the user of any current faults
Range: 0 to 65535
Filter Status Detection
STATUS_FILTER_B 211 Active B Bit Mask
Reference Filter Status Table in IOM
: . Read only display of the Filter Line
STATUS_LINE 212 ng Sta.tus Detection detection register bit mask.
Active Bit Mask o
Notifies the user of any current faults
Range: 0 to 65535
Reference Filter Status Table in IOM
Read only display of the Filter Load
. . detection register bit mask.
STATUS_FILTER_LOAD 213 | Filter Load Status Detection Notifies the user of any current faults

Bit Mask

Range: 0 to 65535
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Filter Status A Detection

Reference Filter Status Table in IOM

STATUS_FILTER_A_ENABLE_RO 220 Enable Bit Mask To ena_bled desired status detection_s,
enter bit mask from table by converting to
decimal
Range: 0 to 65535

STATUS_FILTER_B_ENABLE_RO 201 | Filter Status B Detection

- — = — Enable Bit Mask
Reference Filter Status Table in IOM
Line Status Detection To enabled desired status detections,

STATUS_LINE_ENABLE_RO 222 Enable Bit Mask enter bit mask from table by converting to
decimal
Range: 0 to 65535
Reference Filter Status Table in IOM

STATUS_FILTER_LOAD_ 293 Filter Load Status Detection To enabled desired status detections,

ENABLE_RO Enable Bit Mask enter bit mask from table by converting to
decimal
Range: 0 to 65535

— — nable bit Mas Reference Filter Status Table in IOM
To enabled desired status detections,

STATUS_FILTER_B_ ,31 | Filter Status B Relay Action enter bit mask from table by converting to

RELAY_ACTION_RO Enable Bit Mask Range: 0 to 65535
Not EtherNet Enabled
Reference Filter Status Table in IOM

STATUS_LINE_RELAY_ 239 Line Status Relay Action To enabled desired status detections,

ACTION_RO Enable Bit Mask enter bit mask from table by converting to
decimal
Range: 0 to 65535
Not EtherNet Enabled
Reference Filter Status Table in IOM

STATUS_FILTER_LOAD_ 233 Filter Load Status Relay Action To enabled desired status detections,

RELAY_ACTION_RO Enable Bit Mask enter bit mask from table by converting to
decimal
Range: 0 to 65535

o e LTERSA 240 | Fiter Status A Tune Contactor | Not EtherNet Enabled

— - ction Enable Bit Mas Reference Filter Status Table in IOM
To enabled desired status detections,

STATUS_FILTER_B_ 241 Filter Status B Tune Contactor enter bit mask from table by converting to

CNT_ACTION_RO Action Enable Bit Mask decimal
Range: 0 to 65535
Not EtherNet Enabled
Reference Filter Status Table in IOM
To enabled desired status detections,

. enter bit mask from table by converting to

STATUS_LINE_CNT ACTION_RO 247 | Line Status Tune Contactor decimal

Action Enable Bit Mask

Range: 0 to 65535
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STATUS_FILTER_LOAD_
CNT_ACTION_RO

243

Filter Load Status Tune
Contactor Action Enable Bit
Mask

Not EtherNet Enabled

Reference Filter Status Table in IOM

To enabled desired status detections,
enter bit mask from table by converting to
decimal

Range: 0 to 65535

SYS_CONTROL_MODE_RO

250

Control Mode

Not EtherNet Enabled

Read Only of the Contactor Control Mode
Allows the user to keep the contactor
always off/on, auto turn on/off based on
desired load percentage or kVAR,
external relay input, in debug close mode.
0 = Always Open

1 = Always Closed

2= Auto load

3 = Auto kVAR

4 = External Control Input

5 = No contactor

6 = Diagnostic Always Close

TRACE_GO_DONE_RO

251

Capture GO/DONE command
(set to start capture)

Not EtherNet Enabled

Indicates whether waveform data is being
captured

0 = Capture Done

1 = Start Capture

SYS_AUTO_FAULT RESET RO

252

Enable Auto Fault Clear/Re Start

Not EtherNet Enabled
Displays auto contactor reset
0 = Disabled

1 = Enabled

CT_RATIO_RO

253

Line/Load Current CT Ratio

Not EtherNet Enabled
Dual Turned Circuit Current Transformer
(CT) ratios.

Note: Only required for units with two
tuned circuits. XXXX:5 where XXXX is the
primary turns count of the CT in tenths.

100 = 1000:5
50 = 500:5
Range 5 to 10000
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PARAM_ACCESS_LEVEL_RO

254

Parameter access level

5.0 PQconnect Connectivity

Ethernet Enabled but Mapped to
Ethernet Instance: DiagFB7

Determines the Level of parameter access
to read and/or change parameter inputs

0 = Base access

1 = Tech access

2 = Factory access

PARAM_STATE

255

Parameter state

Indicates the present state of the
parameter state machine.

00 =INIT_START

01 = INIT_DELAY

02 =INIT_E2_CHIP

03 = INIT_FLASH_TEST

04 = WRITE_FLASH_TEST

05 = SETUP_FLASH

06 = SETUP_NON_CAL_FLASH

07 = SAVE_CURRENT_VALUES

08 = STAMP_EE

09 =INIT_FROM_DEFAULTS

10 = INIT_FROM_FLASH

11 = EXECUTE_PARAM_FUNCTIONS
12 = PARAM_INIT_FINISH

13 = RESTORE_DEFAULTS

14 = RESTORE_NON_CAL_DEFAULTS
15 = INIT_SAVE_CURRENT_VALUES
16 = REBOOT

17 = SETUP_UNIT_CAL_FLASH

18 = RESTORE_UNIT_CAL_DEFAULTS
19 = UPDATE_EEPROM

20 = UNPROTECT_EEPROM

21 = PROTECT_EEPROM

SYS_STATE

256

System state

Indicates the present state of the system
state machine (Read Only)

00 = Initialization State Machine

01 = Initialization Parameters

02 = Power on Delay

03 = Unit Self State Configuration Check
04 = Reset

05 = Force Open Contactor

06 = Force Close Contactor

07 = Auto Load Open

08 = Auto Load Close

09 = Auto kVAR Close

10 = Auto kVAR Open

11 = External Open

12 = External Close

13 = No Contactor

14 = Contactor Closed Inhibited

15 = Calibrate offsets

16 = Calibrate Magnitude

17 = No Communication

18 = Communication configuration

19 = PCB Calibration Check

20 = Unit Calibration Check

21 = Pre-Calibration Check

22 = Unit in Contactor Debug Close State
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CNT_STATUS

257

Contactor command status

Indicates the present contactor status
command.

00 = Init State at Startup

01 = Force Close Condition

02 = Force Open Condition

03 = Auto Load Open Condition

04 = Auto kVAR Open Condition
05 = External Open Condition

06 = No Contactor Condition

07 = Contactor Open

08 = Contactor Param Inhibit

09 = Contactor Power On Inhibit

10 = Contactor Calibrate Inhibit

11 = Contactor Min Reclose

12 = Contactor Close Delay

13 = Contactor Auto Reclose Delay
14 = Contactor Auto Reclose Limit
15 = Contactor Config Inhibit

RATED_VOLTAGE_RO

260

Unit Rated Voltage

Not EtherNet Enabled
Filter's Rated Voltage
4800 = 480.0 Vrms
Range: 120 to 690 Vrms

RATED_CURRENT_RO

261

Unit Rated Current

Not EtherNet Enabled
Filter's rated Current
1255 =125.5 Arms
Range: 3 to 1500 Arms

RATED_FREQUENCY_RO

262

Unit Rated Frequency, (Hz)

Not EtherNet Enabled
Filter's Rated Frequency
60 = 60Hz

CNT_CLOSE_LOAD_
THRESHOLD_RO

270

Contactor Close Threshold for
Load Control,
(% rated current)

Not EtherNet Enabled
Contactor Close Threshold based on the
load.

Default: 30 = 30%
Range: 10 to 100%

CNT_CLOSE_LOAD_
HYSTERESIS_RO

271

Contactor Close/Open
Hysteresis for Load Control,
(% rated current)

Not EtherNet Enabled
Contactor will open/reclose when it
reaches the hysteresis percentage

If Contactor threshold is set 50% and this
parameter is set to 5%, the contactor will
reclose when the load reaches 55% load.

Default: 5 = 5%
Range: 2 to 50%

CNT_CLOSE_KVAR _
THRESHOLD_RO

272

Contactor Close Threshold for
kVAR Control, (kVAR)

Not EtherNet Enabled
Contactor close threshold for kVAR
control

Range: 0 to 1,000 kVAR

CNT_CLOSE_KVAR _
HYSTERESIS_RO

273

Contactor Close/Open
Hysteresis for kVAR Control,
(kVAR)

Not EtherNet Enabled
Contactor will open when it reaches the
hysteresis percentage

Default: 10 = 10%
Range: 5% to 100%
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CNT_CLOSE_DELAY_RO

274

Contactor Close Delay, (sec)

5.0 PQconnect Connectivity

Not EtherNet Enabled
Displays set value of contactor closed
delay time

Default: 5 seconds
Range: 1 to 3600 seconds

CNT_OPEN_DELAY_RO

275

Contactor Open Delay, (sec)

Not EtherNet Enabled
Displays set value of contactor open delay
time

Default: 5 seconds
Range: 1 to 3600 Seconds

CNT_AUTO_RECLOSE_
DELAY_RO

280

Contactor Auto Re-Close
Delay Time, (sec)

Not EtherNet Enabled
Indicates contactor auto reclose delay
time

Default: 300 seconds
Range: 120 to 36000 seconds

CNT_POWER_ON_DELAY_RO

281

System Power On
Start Delay, (sec)

Not EtherNet Enabled
Indicates contactors power on delay time,
the amount of time to expire after reboot.

Default: 0 seconds
Range: 0 to 3600 seconds

CNT_AUTO_RECLOSE_
ATTEMPTS_RO

282

Contactor Auto Re-Close
Number Attempts Allowed

Not EtherNet Enabled

Indicates the max number of reclose
attempts of contactor when the internal
contactor has Auto Reset Enabled.

Default: 5 attempts
Range: 1o 15

CNT_AUTO_RECLOSE_
TIMESPAN_RO

283

Contactor Auto Re-Close Max
Attempt Time Span, (Sec)

Not EtherNet Enabled
Displays the time interval for the number
reclose attempts to reset.

Default: 1800 seconds
Range: 300 to 3600 seconds

SYS_AUTO_RECLOSE_
TIMER_RO

284

Contactor Auto Re-Close Timer
Present Value, (sec)

Not EtherNet Enabled
Displays count down time for contactor to
reclose timespan.

Default: 1800 seconds
Range: 300 to 3600 seconds

SYS_CNT_MIN_OFF_TIME_RO

285

Minimum Off Time for Contactor
Re-Closures, (sec)

Not EtherNet Enabled
Minimum time off for contactor re-closures

Default: 60 seconds
Range: 30 to 300 seconds

SYS_CNT_MIN_OFF_TIMER

286

Seconds Remaining on Min Off
Timer for Contactor Re-
Closures, (sec)

Not EtherNet Enabled

Displays count down time for contactor re-
closures. Once this timer expires
contactor will change the contactor state
to close.

Default: 60 seconds
Range: 30 to 300 seconds
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MB_SLAVE_ADDRESS RO

300

Modbus Slave Address

5.0 PQconnect Connectivity

Not EtherNet Enabled
Modbus Slave Address

Default: 10
Range: 0 to 255

MB_BAUD_RATE_RO

301

Line Current Estimation Decay

Phase A, (bits per second)

Not EtherNet Enabled
Modbus Baud Rate

11520 = 115200 baud rate
960 = 9600 baud rate
3840 = 38400 baud rate

MB_PARITY_RO

302

Modbus Parity

Not EtherNet Enabled
0 = None

1=0dd

2 =Even

RELAY_INPUT_STATUS

320

Digital Relay Input Status

Filter Relay Input Status,

0b00 = Relay 1 (Temp Okay), Relay 2
(Temp Okay)

0b01 = Relay 1 (Temp Hot), Relay 2
(Temp Okay)

0b10 = Relay 1 (Temp Okay), Relay 2
(Temp Hot)

0b11 = Relay 1 (Temp Hot), Relay 2
(Temp Hot)

RELAY_INPUT_1_CONFIG_RO

321

Digital Input 1 Configuration

Not EtherNet Enabled

Customer External Control Input 1 Read-
Only: J7 of the PCB

0 = Disabled

1 = Tuning Reactor Thermal Switch Input
2 = Line Reactor Thermal Switch Input

3 = Reset Command

4 = External Control Input

RELAY_INPUT_2_CONFIG_RO

322

Digital Input 2 Configuration

Not EtherNet Enabled

Customer External Control Input 2 Read-
Only: J8 of the PCB

0 = Disabled

1 = Tuning Reactor Thermal Switch Input
2 = Line Reactor Thermal Switch Input

3 = Reset Command

4 = External Control Input

SYS_SERIAL_NUM_2 RO

350

MS Portion of Job # of Unit
Serial #

Not EtherNet Enabled

Unit serial number section - upper 16 bits
of 32-bit unit job number

Parameter contains UUUU in the
UUUULLLL-NN serial number format.
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LS Portion of Job # of Unit

5.0 PQconnect Connectivity

Not EtherNet Enabled

Unit serial number section - lower 16 bits
of 32-bit unit job number

SYS SERIAL_NUM_ 1 RO 351 .
- — - = Serial #
Parameter contains LLLL in the
UUUULLLL-NN serial number format.
Not EtherNet Enabled
Unit serial number section - two-digit unit
number
SYS SERIAL_NUM 0 RO 352 Line # of Unit Serial # . .
- - - Parameter contains NN in the
UUUULLLL- NN serial number format.
Not EtherNet Enabled
PCB serial number section - upper 16 bits
of 32-bit unit job number
PCB_SERIAL_NUM_1_RO 353 MS Portion of PCB Serial #
Parameter contains UUUU in the
UUUULLLL-NNN serial number format.
Not EtherNet Enabled
PCB serial number section - lower 16 bits
of 32-bit unit job number
PCB_SERIAL_NUM_0_RO 354 LS Portion of PCB Serial #
Parameter contains LLLL in the
UUUULLLL-NNN serial number format.
Not EtherNet Enabled
PCB serial number section - three-digit
PCB TEST NUM RO 355 Test Number of the PCB Serial unit number
- - - Number
Parameter contains NNN in the
UUUULLLL- NNN serial number format.
Indicates if the PQconnect board is in data
simulation mode
. ) ) 0 = Not in Data Sim Mode
SYS_DS_MODE 360 Data Simulation Mode Active 1 = Data Sim Mode
Indicates PQconnect board current
sensing mode.
0 = Config Sensing Mode Null (Error)
1 = Config Sensing Mode is Auto
Selecting (Current detecting its sensing
] . mode)
CONFIG_MODE_ACTIVE 365 Active Feedback Sensing 2 = Config Sensing Mode is ABC (Uses all

Configuration Mode

3 phases for sensing, 8 op-amp
configuration)

3 = Config Sensing Mode is AC (Uses
Phase A and C for sensing, uses 6 op-
amp configuration)
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BGM_PASSKEY_A

375

5.0 PQconnect Connectivity

Ethernet Enabled but Mapped to
Ethernet Instance: DiagFB1

Read only Value of BGM Password - High
Bytes

Range: 0 to 65535

BGM_PASSKEY_B

376

Ethernet Enabled but Mapped to
Ethernet Instance: DiagFB2

Read Only value of BGM password set
low bytes.

Range: 0 to 65535

BGM_SECUIRTY_LEVEL_RO

377

Wireless Security level

Not EtherNet Enabled
BGM Security level.

High Security mode blocks new pairing
requests. Passkey changes each time a
connection is attempted.

0 = Low Security
1 = High Security

BGM_NUMERIC_ID_RO

378

Wireless Numeric Identifier

Not EtherNet Enabled
Read only value of BGM Numeric ID
Default: 0

BGM_PAIRING_MODE_RO

379

Wireless Pairing Mode

Not EtherNet Enabled

Read Only value of BGM pairing mode.
0 = No active request

1 = Active request

BGM_MODULE_STATUS

380

Wireless Pairing Status

Status of the BGM (Bluetooth LE module)
0 =Idle

1 = Advertising

2 = Connected

3 = Not Responding

4 = Radio Disabled

5 = Firmware Mismatch

FIELDBUS_STATUS_A

381

Field Bus Communication
Status A Register

Ethernet Module Status Register A
Notifies the User of the status of the
EtherNet/IP Module.

FIELDBUS_STATUS_B

382

Field Bus Communication
Status B Register

Ethernet Module Status Register B
Notifies the User of the status of the
EtherNet/IP Module.

ETH_IP_ADDR_A

383

EtherNet/IP Address
Upper 16 Bits

ETH_IP_ADDR B

384

EtherNet/IP Address
Lower 16 Bits

Parameter Database Only,
Used to Read EtherNet/IP Address.

ETH_SUB_NET A

385

EtherNet/IP Subnet
Upper 16 Bits

ETH_SUB_NET B

386

EtherNet/IP Subnet
Lower 16 Bits

Parameter Database Only,
Used to Read EtherNet/IP Subnet.
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5.0 PQconnect Connectivity

ETH_DEF_GATEWAY_A 387 .
- - - Upper 16 Bits
Parameter Database Only,
Used to Read EtherNet/IP Gateway.
ETH_DEF_GATEWAY B 3gg | EtherNetIP Gateway y
- - - Lower 16 Bits
Parameter Database Only, bit 0 is DCHP
FB_CONFIG 389 Fieldbus Configuration Status 8:;];:(;
Parameter Database Only,
two bits per each of the 8 LEDs with
0b00=off,
FB_LED 390 Fieldbus Debug LED's 0b01=on,
0b10=blinking,
Ob11=not set
ETH MAC ADDR A 391 EtherNet/IP. MAC Address
- - - Upper 16 Bits
Parameter Database Only, Used to Read
ETH MAC ADDR B 392 EtherNet/IP MAC Address EtherNet/IP MAC Address Upper 16 bits.
- - - Middle 16 Bits
ETH MAC ADDR C 393 EtherNet/IR MAC Address
- - - Lower 16 Bits
System Calibration Status
(PCB Cal Status) Read-only
SYS_NULL_STAT 400 Factory PCB Calibration Status 0 = Not Calibrated
1 = PCB Calibrated
System null timer - Indicates whether the
unit is calibrating.
Factory PCB Calibration
SYS_NULL_TMR 401 Timer Value In units of 10s of milliseconds (600 = 6
seconds)
Processor Internal Heartbeat Counter
Counts and rolls over to zero used to
System Interrupt -
SYS_INT_HB 402 H)(;artbeat Couﬁter verify Processor Clock
Range: 0 to 65535
Processor background heartbeat Counter
Counts and rolls over to zero used to
SYS BG HB 403 System Background verify processor clock operation
- = Heartbeat Counter
Range: 0 to 65535
Six-bit bitmask of Calibration Status of
Current Channels
. ) . 0b000001 = channel 1 Cal complete
SYS MAG CAL STATUS 404 Unit Calibration 0b000011 = channel 1 and 2 Cal
- - - Completed Status complete
0b111111 = channel 1 to 6 Cal complete
SYS_USAGE_MIN 450 Controls Processor Minimum

Cycle Time Usage, (10 = 1.0%)
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Processor Max Cycle Usage,

5.0 PQconnect Connectivity

SYS_USAGE_MAX 451 (10 = 1.0%)
Processor Avg Cycle Usage,
SYS_USAGE_AVG 452 (10 = 1.0%)
SYS_PEEK_0 453 Diagnostic Peek Value 0
SYS_PEEK 1 454 Diagnostic Peek Value 1 A diagnostic Feedback variable used by
- - Production and Engineering for Testing
SYS_PEEK_2 455 Diagnostic Peek Value 2 and Field Support.
SYS_PEEK 3 456 Diagnostic Peek Value 3
) ) Expected tune circuit current at no load in
NO_LOAD_CAP_CURRENT 460 | Ynitrated capacitance tenths of amps.
configuration, (Farads) Range: 0 to 65535
Effective nameplate kVAR after kVAR
Effective kVAR after applying factor. Used for kVAR contactor control
KVAR_EFFECTIVE 461 KVAR factor, (KVAR) 10 = 10KVAR
Range: -32768 to 32767
Slope factor applied to Slope factor applied to nameplate kVAR
PF_KVAR_SLOPE 462 nameplate kVAR for kVAR for VAR contactor control.
contactor control. Range: -32768 to 32767
. Intercept factor applied to nameplate
Intercept factor applied to
PF_KVAR_INTERCEPT 463 nameplate kVAR for kVAR KVAR for kVAR contactor control.
Range: 0 to 65535
contactor control, (kVAR)
Indicates the Status of the History Log
0 = Initializing History Log
1 = Successfully Reading/Storing History
. 2 = Qut of Bounds history register
HISTORY_LOG_STATUS 464 History Log Status Value 3= EEPROM is busy, Try Again Later
Ethernet Enabled but Mapped to
Modbus Instance: BGM_PASSKEY_A
BGM PASSKEY A EIP 480 Diagnostic Feedback Read only Value of BGM Password - High
_ A Parameter 1 Bytes
Range: 0 to 65535
Ethernet Enabled but Mapped to
Modbus Instance: BGM_PASSKEY_B
BGM PASSKEY B EIP 481 Diagnostic Feedback Read only Value of BGM Password - Low
— - = Parameter 2 Bytes
Range: 0 to 65535
System Communication Status,
System Communication Status, bit 0 = Modbus RTU active,
SYS_COM_ACTIVE 484 connect to EtherNet/IP Address: | bit 1 = Bluetooth active,

DiagFb5

bit 2 = EtherNet/IP active,
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SYS_CNT_MIN_OFF_TIMER_EIP

485

Diagnostic Feedback
Parameter 6

Ethernet Enabled but Mapped to
Modbus Instance:
SYS_CNT_MIN_OFF_TIMER

Displays count down time for contactor re-
closures.

Once this timer expires contactor will
change the contactor state to close.
Default: 60 seconds

Range: 30 to 300 seconds

PARAM_ACCESS_LEVEL_EIP

486

Diagnostic Feedback
Parameter 7

Ethernet Enabled but Mapped to
Modbus Instance:
PARAM_ACCESS_LEVEL_RO

Determines the Level of parameter access
to read and/or change parameter inputs

0 = Base access
1 = Tech access
2 = Factory access

HarmonicGuard |IOM

67




HarmonicGuard Filter Manual

Setpoints Register Map

5.0 PQconnect Connectivity

Command

Range:0 to 300

110
Parameter Name igglster Description Default & Notes
ress Ranges
Offsets

Note that defaulting the flash will
clear all calibration data and
require that the calibration
procedure be re-run.
0 = Init State
1 = Stop Update
9 = Save Curnt. Values to Flash

PARAM_USER_CMD_REQ 500 | ParameterSave/load | Default:1 21 = Set User Access

25 = Set Tech Access

30 = Set Factory Access

42 = Reboot/Reset PQconnect
100 = Clear History Log

200 = Restore Defaults to Flash
255 = Erase All Calibration Data
300 = Erase Unit Calibration Data
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TRACE_GO_DONE

501

Waveform Capture
Trigger Command

Default:0
Range:0 to 1

Indicates whether waveform data
is being captured
0 = Capture Done
1 = Start Capture

SYS_RESET

502

Contactor Reset
Command

Default:0
Range:0 to 1

Reset contactor
0 = No Command
1 = Reset Contactor Closed

PARAM_KEY A

503

Parameter Access
Key Value A

Default:0
Range:0 to 65535

Read/write parameters under Tech
Access

PARAM_KEY B

504

Parameter Access
Key Value B

Default:0
Range:0 to 65535

Read/write parameters under Tech
Access

CT_RATIO

505

Current Transformer
CT Ratio Primary
Amps Relative to Five
Amp Secondary

Default:50
Range:5 to 10000

Dual Turned Circuit Current
Transformer (CT) ratios

Note: Only required for units with
two tuned circuits

XXXX:5 where XXXX is the
primary turns count of the CT
1000 = 1000:5

Range 5 to 10000

CURRENT_WAVEFORM_
DATA_FORMAT

506

Waveform Data
Format

Default:0
Range:0 to 1

Changes the scaling of the
waveforms displayed on PQvision
0=A/10

1 = Per Unit

(10=1.0A or per unit with base of
16384 counts)

SYS_CONTROL_MODE

510

Contactor Control
Mode

Default:2
Range:0 to 6

Contactor Control Mode

Allows the user to keep the
contactor always off/on, auto turn
on/off based on desired load
percentage or kVAR, external relay
input, in debug close mode.

0 = Always Open

1 = Always Closed

2= Auto load

3 = Auto kVAR

4 = External Control Input

5 = No contactor

6 = Diagnostic Always Close

SYS_AUTO_CONTACTOR _
CLOSE

511

Enable Contactor
Auto to Reclose

Default:0
Range:0 to 1

Contactor auto reclose, this will
attempt to reclose the contactor
after it has been open through a
status condition

0 = Disable

1 = Enable

RATED_CURRENT

520

Unit Rated Current

Default:2500
Range:30 to
15000

Filter rated Current.
10 =1.0 Amps
Range: 3 to 1500 Arms
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Default:4800

Filter Rated Voltage

RATED_VOLTAGE 521 Unit Rated Voltage Range:1200 to 10 =1.0 Volts
6900 Range: 120 to 690 Vrms
Unit Rated Utility Grid | Default:60 .
RATED_FREQUENCY 522 Frequency, (Hz) Range:50 to 60 Filter Rated Frequency
Unit Test Voltage, Default:0
TEST_VOLTAGE 524 (10 = 1.0 Volts) Range:0 to 6900 Factory Used Parameter. Used to
check if Filter was configured with
; . the correct test Voltage and
Unit test Frequency, Default:0
TEST_FREQUENCY 525 (Hz) Range:0 to 60 frequency.
Filter Status Detection | Default:65535
STATUS_FILTER_A_ENABLE 530 Enable A Bit Mask Range:0 to 65535
Filter Status Detection | Default:65535
STATUS_FILTER_B_ENABLE 531 Enable B Bit Mask Range:0 to 65535 Not EtherNet Enabled
Line Status Detection | Default:65535
STATUS_LINE_ENABLE 532 | Enable Bit Mask Range:0 to 65535
Not EtherNet Enabled
Reference Filter Status Table in
Filter Load Status . IOM
EL?ELEE—FILTER—LOAD— 533 Detection Enable Bit gggau;t_.gtsgggs% To enabled desired status
Mask ge- detections, enter bit mask from
table by converting to decimal
Range: 0 to 65535
. Reference Filter Status Table in
STATUS_FILTER_A_RELAY_ 540 Zittfgnsltzarfgalé ;‘f‘ay Default:9 IOM
ACTION Mask Range:0 to 65535
as To Enable desired status
detections, enter bit mask from
table by converting to decimal.
If a status is active and the bit
Filter Status B Relay ) corresponding to that status in this
iEATITgS—F'LTER—B—RELAY— 541 Action Enable Bit gefault..(;l?1g1 45 | maskis set, the relay will be
Mask ange:0 1065535 | ctivated.
0 = Disabled
65535 = All enabled
Reference Filter Status Table in
IOM
To Enable desired status
Line Status Rela detections, enter bit mask from
STATUS_LINE_RELAY_ 542 Action Enable Bi%, Default:71 table by converting to decimal.
ACTION Range:0 to 65535 | If a status is active and the bit
mask - s
corresponding to that status in this
mask is set, the relay will be
activated.
0 = Disabled
65535 = All enabled
To Enable desired status
detections, enter bit mask from
table by converting to decimal.
If a status is active and the bit
Filter Load Status . corresponding to that status in this
STATUS_FILTER_LOAD_ 543 Relay Action Enable Default:63 mask is set, the relay will be

RELAY_ACTION

Bit Mask

Range:0 to 65535

activated.

Reference load status detection
bits table

0 = Disabled

65535 = All Enabled
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Filter Status A Tune

Reference Filter Status Table in

STATUS_FILTER_A . Default:1
CNT ACTION 550 | Contactor Action Range:0 10 65535 |
Enable Bit Mask .
To Enable desired status
detections, enter bit mask from
table by converting to decimal.
If a status is active and the bit
corresponding to that status in this
STATUS_FILTER_B_ s51 | oner StAS BTUNe | Dofauit:36863 mask is set, the contactor will be
CNT_ACTION Enable Bit Mask Range:010 65535 | "~ Disabled
65535 = All enabled
Reference Filter Status Table in
IOM
To Enable desired status
. detections, enter bit mask from
Line Status Tune Default:64 table b fing to decimal
STATUS_LINE_CNT_ACTION 552 Contactor Action y y converting fo decima’.

- - - Enable Bit Mask Range:0 to 65535 | If a status is active and the b_|t _
corresponding to that status in this
mask is set, the contactor will be
activated.

0 = Disabled
65535 = All enabled
Reference Filter Status Table in
IOM
To Enable desired status
Filter Load Status detections, enter bit mask from
?:LAFTUS—FILTER—LOAD— 553 Tuqe Contactor_ Default:0 table by cqnvert_ing to decime_ll.
ACTION Action Enable Bit Range:0to 65535 | If a status is active and the bit
Mask corresponding to that status in this
mask is set, the contactor will be
activated.
0 = Disabled
65535 = All enabled
Contactor Close
CNT_CLOSE_LOAD_ 570 Threshold in Load Default:30 Contactor close threshold in
THRESHOLD Control Mode, Range:10 to 100 percent rated current”
(% rated current)
Contactor
Close/Open
CNT_CLOSE_LOAD_ 571 Hysteresis in Load Default:5 Contactor will open when it
HYSTERESIS Control Mode, Range:2 to 50 reaches the hysteresis *
(percent rated
current)
CNT_GLOSE_ KVAR_ Contactor Close Default.:O S;):tt;cl:tor close threshold for kVAR
THRESHOLD 572 Threshold for VAR Range: -1000 to negative setpoint = lagging target
Control Mode, (kVAR) | 1000 o S >
positive setpoint = leading target
Contactor
CNT_CLOSE_KVAR_ 573 Close/Open Default:10 Contactor will open when it
HYSTERESIS Hysteresis in kVAR Range:5 to 100 reaches the hysteresis
Control Mode, (%)
CNT_CLOSE_DELAY 574 Contactor Close Default:5

Delay Time, (sec)

Range:1 to 3600
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Contactor Open

Default:5

CNT_OPEN_DELAY 575 Delay Time, (sec) Range:1 to 3600
Tune Circuit 1, Default:5 Desired filter kVAR for contactor to
SYS_PF_STEP_1_KVAR 576 (kVAR) Range:0 to 500 enable
N . Filter Second Tuned Circuit kVAR
SYS_PF_STEP_2 KVAR 577 | 1une Circuit2, Default:5 (Only used for filters with dual
(kVAR) Range:0 to 500 S
tuned circuits)
Contactor Auto Default:10
CNT_AUTO_RECLOSE_DELAY 580 Re-Close Delay Time, | Range:120 to
(sec) 65535
System Power On Default:1
CNT_POWER_ON_DELAY 581 Start Delay Time, y
Range:0 to 65535
(sec)
CNT_AUTO_RECLOSE _ Contactor Auto Re- Default:5 Maximum number of contactors
582 close Max Number :
ATTEMPTS Range:1 to 15 auto re-close attempts allowed
Attempts Allowed
Contactor Auto Re- Default:600 .
CNT_AUTO_RECLOSE_ 583 close Max Attempt Range:300 to Maximum number of co_ntactors
TIMESPAN . auto re-close attempts time span
Timespan, (sec) 65535
Modbus Device Slave | Default:10 Modbus Slave Address
MB_SLAVE_ADDRESS 600 address Range:1 to 247 Range: 1 to 247
. Modbus Baud Rate
Modbus Device Baud
Default:11520 11520 = 115200 baud rate
MB_BAUD_RATE 601 (Féiii or second) Range:0 to 11520 | 960 = 9600 baud rate
P 3840 = 38400 baud rate
Default:2 0= None
MB_PARITY 602 Modbus Device Parity y 1=0dd
Range:0 to 2 _
2 = Even
. Modbus Flag Save Settings
MB_SAVE_SET FLAG 603 | Mobutu Save New Default:0 0 = Not Saving Settings
Settings Range:0 to 2 _ . ;
1 = Saving Settings
Used to navigate to bootloader,
Default:0 which launches the main program
BOOTLOADER_START 604 Bootloader Command y 0 = No Action
Range:0 to 2

1 = Start Bootloader
2 = Start Recovery
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Customer External Control Input 1:
J7 of the PCB

0 = Disabled
. 1 = Tuning Reactor Thermal
RELAY_INPUT_1_CONFIG 610 | qoa L"rZ?.Zl gg;a“;t,g 04 Switch Input
9 ge- 2 = Line Reactor Thermal Switch
Input
3 = Reset Command
4 = External Control Input
Customer External Control Input 2:
J8 of the PCB
0 = Disabled
. . 1 = Tuning Reactor Thermal
RELAY_INPUT 2 CONFIG 611 S:rﬁy&?gtl.jéf gggau;t_g)to . Switch Input
9 ge: 2 = Line Reactor Thermal Switch
Input
3 = Reset Command
4 = External Control Input
Overvoltage Onset Default:130
V_LINE_OV_ONSET 620 | Threshold Range:100 to 150
percent rated voltage
Overvoltage Clear Default:125
V_LINE_OV_CLEAR 621 Threshold Range:90 to 140
Overvoltage Delay Default:2
V_LINE_OV_DELAY 622 Time Range:1 to 3600 seconds
Undervoltage Phase Default:75
V_LINE_UV_ONSET 623 Loss Onset Threshold | Range:50 to 90
percent rated voltage
Undervoltage Phase Default:80
V_LINE_UV_CLEAR 624 Loss Clear Threshold | Range:60 to 100
Undervoltage Phase Default:1
V_LINE_UV_DELAY 625 Loss Delay Time Range:1 to 3600 seconds
Overcurrent Onset Default:150
|_LINE_OC_ONSET 626 Threshold Range:100 to 200
percent rated current
Overcurrent Clear Default:140
I_LINE_OC_CLEAR 627 | Threshold Range:90 to 190
Overcurrent Delay Default:5
I_LINE_OC_DELAY 628 Time Range:1 to 3600 seconds
Load Current Balance | Default:75
|_LOAD_BALANCE_ONSET 640 Onset Threshold Range:10 to 90
percent rated current
Load Current Balance | Default:80
|_LOAD_BALANCE_CLEAR 641 Clear Threshold Range:10 to 90
|_LOAD_BALANCE_DELAY 642 Load Current Balance | Default:4 seconds

Delay Time

Range:1 to 3600
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|_LOAD_BALANCE_MIN_CUR

Load Current Balance

Default:50

RENT 643 | Minimum Detect Range:10 to 100
Current
Tune Overcurrent Default:150 percent rated current
|_TUNE_OC_ONSET 660 Onset Threshold Range:100 to 200
Tune Overcurrent Default: 140
|_TUNE_OC_CLEAR 661 Clear Threshold Range:90 to 190
Tune Overcurrent Default:4
|_TUNE_OC_DELAY 662 Delay Time Range:1 to 3600 seconds
Tune Circuit
Fundamental Default:65
|_TUNE_UC_ONSET 663 Undercurrent Onset Range:10 to 100
Threshold
percent rated current
Tune Circuit
Fundamental Default:70
|_TUNE_UC_CLEAR 664 Undercurrent Clear Range:15 to 100
Threshold
Tune Circuit
Fundamental Default:3
|_TUNE_UC_DELAY 665 Undercurrent Delay Range:1 to 3600 seconds
Time
Tune Circuit Current Default:75
|_ TUNE_BALANCE_ONSET 666 Balance Onset N
- - - Range:10 to 90
Threshold
percent rated current
Tune Circuit Current Default:80
|_TUNE_BALANCE_CLEAR 667 Balance Clear -
- - - Range:10 to 90
Threshold
Tune Circuit Current Default:2
|_TUNE_BALANCE_DELAY 668 Balance Delay Time Range:1 to 3600 seconds
Controls .
T_AMBIENT OT ONSET 680 | Overtemperature Default:700
Range:100 to 850
Onset Threshold
10=1.0degC
Controls .
T_AMBIENT OT_CLEAR 681 | Overtemperature Default:600
Range:50 to 800
Clear Threshold
Controls Default:5
T_AMBIENT_OT_DELAY 682 Overtemperature N seconds
) Range:1 to 3600
Delay Time
FAULT HIGH_THD_ONSET 690 Voltage THD High Default:80 percent rated voltage

Onset Threshold

Range:20 to 200
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Voltage THD High Default:110
FAULT_HIGH_THD_CLEAR 691 Clear Threshold Range:20 to 200
Voltage THD High Default:3
FAULT_HIGH_THD_DELAY 692 Delay Time Range:1 to 3600 seconds
Filter expected input phase
. . orientation
FAULT_PHASE_ROTATION 693 | hase Rotation Default:1 0 = Undef
- — Status Setpoint Range:0 to 2 _
1 = Forward
2 = Reverse
. . System Magnitude Calibration
SYS_MAG_CAL_ENABLE 700 | System Magnitude | Default:0 0 = Disable
- - — Calibration Range:0 to 1 _
1 = Enable
. . Input current measured on A
Reference Calibration | Default:0 h
SYS_I_LINE_CAL_A 710 Current Line Phase A | Range:0 to 65535 E])Ba:? %;fhe filter
Reference Calibration | Default:0 Input current measured on B
SYS_|_LINE_CAL_B 711 Current Line Phase B | Range:0 to 65535 ?ga:ﬁ c());the filter
. . Input current measured on C
Reference Calibration | Default:0 h
SYS_LLINE_CAL_C 712 Current Line Phase C | Range:0 to 65535 ?Ba:(: g;\the filter
. . . Tune circuit current measured on A
SYS_|_TUNE_CAL A 713 | Reference Calibration | Default:0 phase of the filter.
current tune phase A Range:0 to 65535 10 = 1.0A
. . . Tune circuit current measured on B
SYS_|_ TUNE CAL B 714 | Reference Calibration | Default:0 phase of the filter.
current tune phase B Range:0 to 65535 10 = 1.0A
. . . Tune circuit current measured on
SYS_|_TUNE_CAL C 715 | Reference Calibration | Default:0 C phase of the filter.
current tune phase C Range:0 to 65535 10 = 1.0A
System Mag calibration Tolerance
Current Calculation Value used by the PQconnect for
SYS_MAG_CAL_TOL 716 magnitude calibration Default.:5 setting the threshold for Cal_lbrated
Range:0 to 15000 | reference currents Pass/Fail range.
tolerance
20 = 0.02 amps tolerance.
Magnitude Scalar for Default:6000
I|_LINE_EST_A SCALAR 720 current calculation Range: -32768 to
line phase A 32767
Magnitude Scalar for Default:6000 Value set by Factory, Unit
|_LINE_EST B_SCALAR 721 current calculation Range: -32768 to Calibration Scalars that are stored
line phase B 32767 after a successfully Unit
Calibration. DO NOT MODIFY
Magnitude Scalar for Default:6000
I_LINE_EST_C_SCALAR 722 current calculation Range: -32768 to

line phase C

32767
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Magnitude Scalar for

Default:4000

I_TUNE_EST_A_SCALAR 723 current calculation Range: -32768 to
tune phase A 32767
Magnitude Scalar for Default:4000 \CI::IIilt‘)erastiec:tnb%,c':;Tlacrtsotrri,e’\tLilr:(Iet stored
I_TUNE_EST_B_SCALAR 724 current calculation Range: -32768 to f f h
tune phase B 32767 a te_r a success ully Unit
Calibration. DO NOT MODIFY
Magnitude Scalar for Default:4000
I_TUNE_EST_C_SCALAR 725 current calculation Range: -32768 to
tune phase C 32767
Magnitude Scalar for Defauilt:5982
V_LINE_SCALAR_A 730 Vag Range: -32768 to
line voltage phase AB
32767
. Default:5982
Magnitude scalar for O Value set by Factory.
V_LINE_SCALAR B 731 | line voltage phase BC Pange: 327681 | ho NOT MODIFY
Magnitude scalar for Default:5982
V_LINE_SCALAR_C 732 Vag Range: -32768 to
line voltage phase CA
32767
Magnitude Scalar for Default:5982
V_LOAD_SCALAR_A 733 load voltage phase Range: -32768 to
AB 32767 Value set by Factory
Magnitude Scalar for Default:5982 DO NOT MODIFY
V_LOAD_SCALAR_C 734 load voltage phase Range: -32768 to
CA 32767
Magnitude Scalar for Default:5982
V_TUNE_SCALAR_A 735 tune voltage phase Range: -32768 to
AB 32767 Value set by Factory
DO NOT MODIFY
Magnitude Scalar for Default:5982
V_TUNE_SCALAR_C 736 tune voltage phase Range: -32768 to
CA 32767
Magnitude Scalar for Default:1091
|_LINE_SCALAR_A 737 line current CT phase | Range: -32768 to
A 32767 Value set by Factory
Magnitude Scalar for Default:1091 DO NOT MODIFY
|_LINE_SCALAR_C 738 line current CT phase | Range: -32768 to
C 32767
Magnitude Scalar for Default:1091
|_TUNE_SCALAR_A 739 tune current CT Range: -32768 to
phase A 32767 Value set by Factory
Magnitude Scalar for Default:1091 DO NOT MODIFY
|_TUNE_SCALAR_C 740 tune current CT Range: -32768 to
phase A 32767
. Default:12000
Magnitude Scalar for C Value set by Factory
T_AMBIENT_SCALAR 41 controls temperature ?g;g; 32768 to DO NOT MODIFY
. Default:437
RMS Calculation . Value set by Factory
V_LINE_RMS_SCALAR 780 | scalar for line voltage ?g‘;‘gf' -3276810 | ho NOT MODIFY
. Default:437
RMS Calculation . Value set by Factory
V_LOAD_RMS_SCALAR 751 scalar for load voltage ?;;g; -32768 to DO NOT MODIFY
. Default:128
|_LINE_RMS_SCALAR 750 RMS Calculation Range: -32768 to Value set by Factory

scalar for line current

32767

DO NOT MODIFY
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RMS Calculation

Default:128

Value set by Factory

|_LOAD_RMS_SCALAR 753 scalar for load current ?;;g;e: -32768 to DO NOT MODIFY
SYS_CNT_MIN_OFF_TIME gop | Contactor Minimum | Default:10 Seconds
open time Range:10 to 300
Value set by Factory
DO NOT MODIFY
Line Reactor Ta Default:1820 A zero value indicates that the
|_TUNE_TAP_GAIN 801 Turn counlin ;in Range: -32768 to | Filter is configured for High THVD,
ping g 32767 and the tuning reactor is tapped to
the Finish of the Filter’s line
reactor.
. Default:16384
V_THD_SCALAR 802 ;’g'ﬁg;ﬂ?aftg'r” Range: -32768 to
) 32767 Value set by Factory
Current THD Gain Default: 16384 DO NOT MODIFY
|_THD_SCALAR 803 . Range: -32768 to
- - adjustment factor
32767
Default:0
V_THD_OFFSET 804 Zg.'ﬁi%ﬁgﬂ?aggfet Range: -32768 to
. 32767 Value set by Factory
Default:0 DO NOT MODIFY
| THD_OFFSET gos | Current THD Offset | o 0" 35768 1o
- - adjustment factor
32767
. PCB Calibration
SYS_NULL_EN 820 E:I(':ti?e?t/'opnofnable ggi\au;t'.(?to 1 0 = Disable
foratl ge- 1= Enable
Line Voltage Offset Default:2048
V_LINE_A_OFFSET 830 Phase A Range:0 to 4096
Line Voltage Offset Default:2048 Value set by Factor
V_LINE_B_OFFSET 831 Phase B Range:0 to 4096 DO NOT M)CI)DIFY y
Line Voltage Offset Default:2048
V_LINE_C_OFFSET 832 Phase C Range:0 to 4096
Load Voltage Offset Default:2048
V_LOAD_A_OFFSET 833 Phase A Range:0 to 4096
Value set by Factory
Load Voltage Offset Default:2048 DO NOT MODIFY
V_LOAD_C_OFFSET 834 Phase C Range:0 to 4096
Tune Voltage Offset Default:2048
V_TUNE_A_OFFSET 835 Phase A Range:0 to 4096
Value set by Factory
Tune Voltage Offset Default:2048 DO NOT MODIFY
V_TUNE_C_OFFSET 836 Phase C Range:0 to 4096
Reactor Diff Voltage Default:2048
V_DIFF_LINE_A_OFFSET 837 Offset Phase A Range:0 to 4096
Reactor Diff Voltage Default:2048 Value set by Factory
V_DIFF_LINE_B_OFFSET 838 Offset Phase B Range:0 to 4096 DO NOT MODIFY
Reactor Diff Voltage Default:2048
V_DIFF_LINE_C_OFFSET 839 Offset Phase C Range:0 to 4096
Reactor Diff Voltage Default:2048
V_DIFF_TUNE_A_OFFSET 840 Offset Phase A Range:0 to 4096
Reactor Diff Voltage Default:2048 Value set by Factory
V_DIFF_TUNE_B_OFFSET 841 | Offset Phase B Range:0 to 4096 | DO NOT MODIFY
V_DIFF_TUNE_C_OFFSET 842 Reactor Diff Voltage Default:2048

Offset Phase C

Range:0 to 4096
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Line Current Offset Default:2048
|_LINE_A_OFFSET 843 Phase A for CT Input | Range:0 to 8192 Value set by Factory
Line Current Offset Default:2048 DO NOT MODIFY
|_LINE_C_OFFSET 844 Phase A for CT Input | Range:0 to 8192
Load Current Offset Default:2048
|_LOAD_A_OFFSET 845 Phase A for CT input Range:0 to 8192 Value set by Factory
. DO NOT MODIFY
Load Current Offset Default:2048
|_LOAD_C_OFFSET 846 Phase A for CT input | Range:0 to 8192
Default:683
Offset for Controls . Value set by Factory
T_AMBIENT_OFFSET 847 Temperature 8R1agzge. -8192 to DO NOT MODIFY
Line Reactor Voltage Default:16384
V_DIFF_LINE_A_SCALAR 850 9 Range: -32768 to
- - — = Scalar Phase A
32767
Line Reactor Voltage Default:16384
V_DIFF_LINE_B_SCALAR 851 Scalar Phase B 9 Range: -32768 to | Value set by Factory
32767 DO NOT MODIFY
Line Reactor Voltage Default-16384
V_DIFF_LINE_C_SCALAR 852 9 Range: -32768 to
- - — = Scalar Phase C
32767
Tune Reactor Voltage Default:16384
V_DIFF_TUNE_A_SCALAR 853 9 Range: -32768 to
- - - = Scalar Phase A
32767
Tune Reactor Voltage Default:16384
V_DIFF_TUNE_B_SCALAR 854 Scalar Phase B 9 Range: -32768 to | Value set by Factory
32767 DO NOT MODIFY
Tune Reactor Voltage Default:16384
V_DIFF_TUNE_C_SCALAR 855 9 Range: -32768 to
- - — = Scalar Phase C
32767
Line Current .
|_LINE_EST_A_INT_DECAY 860 | Estimation Decay Default:16375
Range:0 to 65535
Phase A
Line Current .
|_LINE_EST_B_INT_DECAY 861 Estimation Decay Default: 16375 Value set by Factory
Range:0 to 65535 | DO NOT MODIFY
Phase B
Line Current .
|_LINE_EST_C_INT_DECAY 862 Estimation Decay Default: 16375
Range:0 to 65535
Phase C
Tune Current .
| TUNE_EST A_INT_DECAY 863 | Estimation Decay Default:16375
Range:0 to 65535
Phase A
Tune Current
o Default:16375 Value set by Factory
I_TUNE_EST_B_INT_DECAY 864 Estimation Decay Range:0 to 65535 | DO NOT MODIFY
Phase B
Tune Current .
| TUNE_EST_C_INT_DECAY 865 | Estimation Decay Default:16375
Range:0 to 65535
Phase C
Line Current Default:0
I_LINE_EST A SIN_NULL 870 Estimation Calibration | Range: -32768 to | Value set by Factory
Sine Phase A 32767
Line Current Default:0 Not EtherNet Enabled
I_LINE_EST_A_COS_NULL 871 Estimation Calibration | Range: -32768to | DO NOT MODIFY

Cosine Phase A

32767

Value set by Factory.
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Line Current

Default:0

I|_LINE_EST B_SIN_NULL 872 Estimation Calibration | Range: -32768 to | Value set by Factory
Sine Phase B 32767
Line Current Default:0 Not EtherNet Enabled
I|_LINE_EST B _COS_NULL 873 Estimation Calibration | Range: -32768 to DO NOT MODIFY
Cosine Phase B 32767 Value set by Factory.
Line Current Default:0
I_LINE_EST_C_SIN_NULL 874 Estimation Calibration | Range: -32768 to | Value set by Factory
Sine Phase C 32767
Line Current Default:0 Not EtherNet Enabled
|_LINE_EST C_COS_NULL 875 Estimation Calibration | Range: -32768 to DO NOT MODIFY
Cosine Phase C 32767 Value set by Factory.
Tune Current Default:0
|_TUNE_EST_A_ SIN_NULL 876 Estimation Calibration | Range:-32768 to Value set by Factory
Sine Phase A 32767
Tune Current Default:0 Not EtherNet Enabled
|_TUNE_EST_A COS_NULL 877 Estimation Calibration | Range:-32768 to DO NOT MODIFY
Cosine Phase A 32767 Value set by Factory.
Tune Current Default:0
I_TUNE_EST_B_SIN_NULL 878 Estimation Calibration | Range: -32768 to | Value set by Factory
Sine Phase B 32767
Tune Current Default:0 Not EtherNet Enabled
I_TUNE_EST_B_COS_NULL 879 Estimation Calibration | Range: -32768 to DO NOT MODIFY
Cosine Phase B 32767 Value set by Factory
Tune Current Default:0
|_TUNE_EST_C_SIN_NULL 880 Estimation Calibration | Range: -32768 to Value set by Factory
Sine Phase C 32767
Tune Current Default:0 Not EtherNet Enabled
|_TUNE_EST_C_COS_NULL 881 Estimation Calibration | Range: -32768 to DO NOT MODIFY
Cosine Phase C 32767 Value set by Factory
. . Set to Enable BGM
BLUETOOTH_ENABLE gop | Bluetooth Radio Default:1 1= Enabled
- Enable Range:0 to 1 =
0 = Disabled
Controls Processor Default:12369
SYS_CPU_THRESHOLD 90T | Fault Threshold Range:0 to 17361
Not EtherNet Enabled
Filter Model Number
0 = Undef
3 =Sim
101 = HSD
Digital Signal . 102 = HGL
DSP_MODEL_NUM 902 | Processor DSP Model gggau;t'.o'\tléABSS% 103 = HGP
Number ge-: 104 = HSL
105 = HSE
200 = KIT - BLANK
202 = KIT - HGL
203 =KIT - HGP
205 =KIT - HSE
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Upper 16 bits of job

Unit serial number section
upper 16 bits of 32-bit unit job
number

. Default:0
SYS_SERIAL_NUM_2 903 number of the unit .
serial number Range:0 to 65535 Parameter contains UUU in the
UUULLLL-NN serial number
format.
Unit serial number section
lower 16 bits of 32-bit unit job
Lower 16 bits of job Default:0 number
SYS_SERIAL_NUM_1 904 number of the unit Ran e'b t0 65535
serial number ge: Parameter contains LLLL in the
UUULLLL-NN serial number
format.
Unit serial number section
wo-digit unit number
Line Number of the Default:0
SYS_SERIAL_NUM_0 905 unit serial number Range:0 to 65535 | Parameter contains NN in the
UUULLLL- NN serial number
format.
PCB serial number section
Upper 16 bits of 32-bit unit job
. . number
PCB_SERIAL_NUM_1 906 gg%eggga?ﬁi%fggf gggau;t_.gto 65535
ge: Parameter contains UUUU in the
UUUULLLL-NNN serial number
format.
PCB serial number section
Lower 16 bits of 32-bit unit job
. . number
PCB_SERIAL_NUM_0 907 | B2b cora mimbr | Rangeio to 65535
ge: Parameter contains LLLL in the
UUUULLLL-NNN serial number
format.
PCB serial number section
three-digit unit number
Test Number of the Default:0
PCB_TEST_NUM 908 PCB serial number Range:0 to 65535 | Parameter contains NNN in the
UUUULLLL- NNN serial number
format.
Diagnostic Poke Default:0
SYS_POKE_O 950 Var?able 0 Range: -32768 to
32767
. . Default:0
SYS_POKE _1 951 | pagnostic Poke Range: -32768 to
32767
Diagnostic Poke Default:0
SYS_POKE_2 952 Var?able > Range: -32768 to
32767
. . Default:0
SYS_POKE_3 953 | Diagnostic Poke Range: -32768 to

Variable 3

32767
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Diagnostic Peek Default:0
SYS_PEEK_ADDR 0 954 Address 0 Range:0 to 65535
Diagnostic Peek Default:0
SYS_PEEK_ADDR 1 955 Address 1 Range:0 to 65535
Diagnostic Peek Default:0
SYS_PEEK_ADDR 2 956 | Address 2 Range:0 to 65535
Diagnostic Peek Default:0
SYS_PEEK_ADDR 3 957 Address 3 Range:0 to 65535
Upper 16 bits of Default:1
BGM_STATIC_PASSKEY_A 970 Wireless Password Range:0 to 15
Lower 16 bits of Default:45575
BGM_STATIC_PASSKEY_B 971 Wireless Password Range:0 to 65535
BGM Security level.
High Security mode blocks new
. . . pairing requests. Passkey changes
BGM_SECUIRTY_LEVEL g72 | Wireless Security Default:0 each time a connection is
- - Level Range:0 to 1
attempted.
0 = Low Security
1 = High Security
Wireless Numeric Default:0 User Written Value of BGM
BGM_NUMERIC_ID 973 Identifier Range:0 to 99 Numeric ID
Wireless Pairing Default:0 0 = No active request
BGM_PAIRING_MODE 974 Mode Request Range:0 to 1 1 = Active request
Wireless Command Default:0
BGM_COMMAND 975 Input Range:0 to 255
. Field Bus Command Input
Field Bus 0 = No Command
Communication Default:0 3 = Reset
FIELD_BUS_COMMAND 976 Module Command Range:0 to 255 5 = Shutdown
Input
. Filter rated (step 1) capacitance
Unit Rated . -
RATED_STEP_1_CAP 980 | Capacitance for Tune | poreultSTs | Used fortune cireuit no load
Step 1 ange:0 to current.
10 = 0.1 uFarad
Filter rated (step 2) capacitance
. Used for tune circuit no load
Unit Rated Default:0 current
RATED_STEP_2_CAP 981 gtz;pagltance for Tune Range:0 to 20000 | 10 = 0.1 uFarad
P (Only for filters with dual tuned
circuits)
Filter rated capacitance
. configuration
Unit Rated . -
RATED_CAP_CONFIG 082 Capacitance Default..O Used for tune circuit no load
. : Range:0 to 1 current
Configuration _
0 = Delta
1=Wye
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Only used for filters with dual tuned

Current Transformer Default:0 circuits

CT_ENABLE 983 CT Feedback Enable | Range:0to 1 0 = Disabled
1 = Enabled

Factor Applied to

Nameplate kVAR at Default:105 _
PF_KVAR_FACTOR_NL 984 No Load for kVAR Range:100 to 140 100=1.0

Contactor Control

Factor Applied to

Nameplate kVAR at Default:115 _
PF_KVAR_FACTOR_FL 985 | Full Load forkVAR | Range:100to 140 | 100 =10

Contactor Control

Feedback Sensing Default:1
CONFIG_MODE 986 Configuration Mode N

. Range:1to 3

Selection

Count of Times Default:0
CNT_CLOSE_COUNT 987 Contactor has Closed Range:0 to 65535

Running Number of Default:0
POWER_CYC_COUNT 088 Powers On-Off cycles | Range:0 to 255

Status Detection Default:0
HISTORY_LOG_REQUEST 989 History Record y

Range:0to 0
Request Command
Only used for Passive Filters with

Enables and Disables Default. 0 EtherNet/IP Connectivity

PROC_DATA_CMD_EN 1007 Implicit Setpoint Range: 0 to 1 0 = Implicit IO Writes Disabled

Writes

1 = Implicit IO Writes Enabled

HarmonicGuard |IOM

82



HarmonicGuard Filter Manual

5.0 PQconnect Connectivity

Filter Status Register References

Table 34: Filter Status References

16-bit values

Register B

Bit Status Detection

0 TUNE_PHASE LOSS A

1 TUNE_PHASE LOSS B

2 TUNE_PHASE LOSS C

3 TUNE_BALANCE_LOSS A
4 TUNE_BALANCE_LOSS B
5 TUNE_BALANCE_LOSS C
6 TUNE_UNDERCURRENT_A
7 TUNE_UNDERCURRENT_B
8 TUNE_UNDERCURRENT_C
9 TUNE_OVERCURRENT_A
10 TUNE_OVERCURRENT_B
11 TUNE_OVERCURRENT_C
12 UNDER_TEMP

13 OVER_TEMP

14 CPU_ERROR

15 TUNE_REACTOR_THERMAL_SW
Register A

0 RECLOSE_LIMIT

1 NCP_FAULT_A

2 NCP_FAULT_B

3 LINE_REACTOR_THERMAL_SW

Table 35: Filter Line Status References

16-bit values

Bit

Status Detection

0

PHASE_LOSS_A

PHASE_LOSS_B

PHASE_LOSS_C

OVERVOLTAGE_A

OVERVOLTAGE_B

OVERVOLTAGE_C

FILTER_FREQ_MISMATCH

HIGH_VOLTAGE_THD

O N[O B WIIN—~

LINE_PHASE_ROTATION
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5.0 PQconnect Connectivity

16-bit values

Bit Status Detection

0 BALANCE_A

1 BALANCE_B

2 BALANCE_C

3 OVERCURRENT_A
4 OVERCURRENT_B
5 OVERCURRENT_C

Waveform Data

The waveform data displayed by the PQconnect is available in the Modbus read analog input
register data space. Use function code 4 for reading inputs.

Table 37: Waveform Data

Waveform Address Length
Filter Line Voltage Phase A 0 192
Filter Line Voltage Phase B 192 192
Filter Line Voltage Phase C 384 192
Filter Line Current Phase A 576 192
Filter Line Current Phase B 768 192
Filter Line Current Phase C 960 192
Filter Load Voltage Phase A 1152 192
Filter Load Voltage Phase B 1344 192
Filter Load Voltage Phase C 1536 192
Filter Load Current Phase A 1728 192
Filter Load Current Phase B 1920 192
Filter Load Current Phase C 2112 192
Filter Line Voltage Phase A Spectrum 2304 50
Filter Line Voltage Phase B Spectrum 2354 50
Filter Line Voltage Phase C Spectrum 2404 50
Filter Line Current Phase A Spectrum 2454 50
Filter Line Current Phase B Spectrum 2504 50
Filter Line Current Phase C Spectrum 2554 50
Filter Load Voltage Phase A Spectrum 2604 50
Filter Load Voltage Phase B Spectrum 2654 50
Filter Load Voltage Phase C Spectrum 2704 50
Filter Load Current Phase A Spectrum 2754 50
Filter Load Current Phase B Spectrum 2804 50
Filter Load Current Phase C Spectrum 2854 50
Debug Waveform Trace Channel A 4505 192
Debug Waveform Trace Channel B 4697 192
Debug Waveform Trace Channel C 4889 192
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Status Detection History Data
The Status Detection History data displayed by the PQconnect board is available in the Modbus

Analog Read Input Register Data space (Function Code of 4) at the following addresses:

5.0 PQconnect Connectivity

Table 38 : History Records Modbus Location

History Log Record History Record Start Address Length
History Record 0 2904 16
History Record 1 2920 16
History Record 2 2936 16
History Record 99 4504 16

The history record is a circular buffer of 100 records from index 0 to 99. When the history buffer
filles up the oldest record is overwritten. The newest entry in the history record is at index 0 and

the oldest entry is at index 99. The history records can be fully cleared at any time of the

collection processes.

A history record is logged each time parameter HISTORY_LOG_STATUS changes. Each history
record is a collection of 16 bytes with the following format. An easy to view and read History Log

is offered in PQvision Desktop, for more information please read PQvision PC Application

Screen Elements — Status Detection History Log.

Table 39: History Fields

Bytes | Value Format
0 Seconds value of timestamp.
1 Timestamp Seconds (4 bytes) | Timestamp seconds: milliseconds
2 value is the time since power on
3 of the event.
Timestamp Power Cycle Range 0 to 255. Indicates the number of
Count times the PQconnect board has been
4 reset/power cycled.
Timestamp Milliseconds Milliseconds value of timestamp.
S) Shown in units of 10s of milliseconds.
s Filter Status A ;lletgirs tSet?fbl\Js Detection that are active in
8 Filter Status B Filter Status Detection that are active in
9 Register B
10 Filter Line Status Filter Line Status Detection register that
11 displays current faults.
12 Filter Load Status Filter Load Status Detection register that
13 displays current faults.
14 16 Bit, Two’s Compliment History Record Checksum.
Checksum When this 16-bit value is added
together with the rest of the
16 history records as 16-bit values
the result should be zero if no
data errors exist in the packet.
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Bluetooth Wireless Technology
PQconnect offers Bluetooth wireless technology which is usable for PQvision App for Android &
Apple devices. With the PQvision mobile app, monitoring and controlling your passive filter has
never been easier. For setup instructions and tutorials on the mobile app visit: PQvision Mobile or
follow the instructions below.

System Requirements:

Android OS 10.0 or higher
I0S 17.0 or higher
Bluetooth 4.2

Pairing Instructions

1. Once PQuision is installed
from Google Play store/App
store, open the PQvision mobile
app and allow PQconnect to
use Bluetooth. Any Bluetooth
capable PQconnect devices in
range will be automatically
displayed on the connection
screen.

2. Select the PQconnect device by
tapping on the > icon. Each
PQconnect device in the app will
be identified by their Device ID.

PQvision

MY PQCONNECT

OTHER PQCONNECT

PQconnect 10

PQconnect 11

PQconnect 12

3. A prompt to enter the Bluetooth
pairing passkey will pop up
automatically. Enter the last 6-
digit serial number found on the
product nameplate. Do not
include the Device ID number.

Important Note: The Serial
number can be found on the
product nameplate on the front
of each passive filter.

Example Serial Number:

[1023253] — [01]

7-digl} pairing code device ID

TCI, LLC | Germantown, Wl | franscoil.com | 800-824-8282
HarmonicGuard

Part Numb¢ HGP0030AW0S50000

FLA: 40 Drawing #: 105482DG

Systemn Vol 480 Schem/Man: 28697 -5 / 28657 -1
Hz: 60 se: 3 Manufacturing #: 23276

Serial #: 1023253 - 01 Enclosure Type: N/A

Short Circuit Current: 100kA rms symmetrical, 480Y maximum

HGP
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4. Once the passkey is
successfully entered, all filter
data will be presented.

PQconnect 10

4800V

Filte

98.9A

Filter Line

or Line THVD
0.7%

Filter | oad THYT

24%

Cantactor

CLOSED

Filter Line

OK

Filter

OK

Filter Load

OK

Filter Load - PF

-0.953 lag

Changing Settings

1. Once connected to a PQconnect

PQconnect 10
PQconnect 10

480.0
Filte: Current
989 A

flter Line THYE

0.7 %

599 Hz

aacc
iter Line THID

4.9%

4800V
2501A

03%

Unlock

device, select on the menu icon

i ter L ,BT‘;.,- Filter Load ;«;,. "'2‘1 UA
on the right-hand corner of the 2a 648
app
2. Top the unlock button to unlock o= —
parameter access. OK OK
3. If prompted, enter the tech password Fiter Filer
— 08252014 — to unlock parameter oK OK
access. Filter Load Filter Load
OK OK
-0.953 lag 0979 1a g
Troubleshooting

1. Ensure Bluetooth is enabled on the Android device.

2. If no PQconnect devices are displayed on the connect screen:
o Move closer to the unit to ensure the device is in range.
o Verify that the PQconnect is powered on and that the CPU LED is blinking.
o Restart the app.

3. If the pairing prompt does not appear automatically:
o Wait up to 15 seconds for the prompt to appear.
o Close the app completely and reopen it.

For Additional Troubleshooting tips please visit TCI: PQvision Mobile.
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EtherNet/IP

The PQconnect EtherNet/IP network communication interface transmits and receives command
and status data from the PQconnect Modbus master over an ethernet link. EtherNet/IP was
developed in the late 1990s and released in early 2000, which is one of serval network protocols
that operates under the common industrial protocol (CIP), an open application layer protocol.
EtherNet/IP should not be confused with Ethernet as they work in different ways.

Some benefits of EtherNet/IP include compatibility with Common protocols and transport devices
using traditional EtherNet. Certified standardization by ODVA, and endless tools and training

The EtherNet/IP version of the PQconnect board is capable of Implicit I/O data communication
with a PLC, HMI, SCADA, or other EtherNet/IP scanner device. TCI LLC, An Allied Motion
Company is an ODVA licensed vendor (Vendor ID 1583). See our EtherNet/IP EDS File and
Conformance Info on the HarmonicGuard Product page on our website for information about our
Declaration of Conformity and EDS File.

The EtherNet/IP communication interface is provided on the HGP & HGL to allow the unit to be
configured and data collected from the unit. The EtherNet interface is capable of dual 10/100
Mbps and uses IP Protocol. The EtherNet/IP communications interface is implemented using a
third party, industry leading embedded module EtherNet/IP solution from HMS (B40 Module). See
the Table below for a full feature list of the EtherNet/IP communication interface.

Table 40: EtherNet/IP communication interface

Feature Description

Profile Support EtherNet/IP Generic Device (keyable), Address
Conflict Detection (ACD),

Connection Dual 10/100 Mbit twisted pair RJ45 Connection

Galvanic Isolation Transformer Isolated Ethernet Interface

TCP/IP Settings Web Browser Based Configuration or HMS IP
config utility network scan and configuration tool

Baud Rate 10/100 Mbps Auto Detect

Protocol Conformance ODVA CONFORMANT (ODVA file number

12256.01, ODVA vendor ID 1583).
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The dual PQconnect board ethernet RJ45 connectors are located at J16 on the PQconnect board. See
Figure 5: PQconnect Connections as a reference. It is highly recommended to use an ethernet Cat 5/6
cable for the connection to the PQconnect board and the target device. Connect one end of an ethernet
patch cable to the ethernet port on the PQconnect board, and the other end either to a switch connected

to your network or device.

Note: You can also connect to the ethernet port on the PQconnect directly to a computer or laptop.

Figure 19: PQconnect Ethernet Connection Headers (Circled in Red)

Pin Number | Description
1 TD+
2 TD-
3 RD+
6 RD-
1 8 45,7, 8 Termination

Table 41: Ethernet Connection Pin Out
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IP Address Configuration for EtherNet/IP communication

To use EtherNet/IP with a PLC/HMI/SCADA device, the PQconnect EtherNet/IP module with a different IP
address than 192.168.1.35. Which may be needed if the device is being connected has a different
subnet mask of your network/internet. See the table below for the default settings.

Table 42: IP Address Default Settings for EtherNet/IP Communication

Setting Default Value
IP Address 192.168.1.35
Gateway 0.0.0.0
Subnet 255.255.255.0
DHCP Disabled

The steps below explain how to switch to a different IP address for your network. Please note that these
steps assume that the PQconnect board and unit is energized but may or may not be enabled for
correcting harmonics.

1. Connect a Cat-5 or higher ethernet cable to the EtherNet/IP module on the PQconnect board.
These should be 2 ethernet ports next to each other, connected to either one. Connect this
ethernet cable to your computer.

2. Open HMS IP Configuration Tool which is an IP configuration Windows tool for TCP/IP
settings in HMS devices. IPconfig will detect all compatible and active HMS devices on the
local network and do not have to be on the same EtherNet/IP subnet as the computer is
running IPconfig.

a. When IPconfig is started it will automatically scan for any compatible and active HMS
devices. Click on the one Flag Icon of the application to blink the EtherNet/IP Module

LEDs lights.
HMS IPconfig
C o

Type P DHCP Version MAC Comment
TCl PQeconnect (TM) 192.168.1.35 Disabled 1.11 00-30-11-24-09-AD ev

Figure 20: Flag Icon Highlight

b. To change the IP configuration for a device, click on the device in the list. A device
configuration subpage should appear to allow you to edit your IP and DNS
configuration. After editing the configuration, click on apply the new setting and
reboot the device.
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It is also possible to set the IP address and configure other networks in the EtherNet/IP
module using its bult in web server via an internet browser window.

a.

First the IP address of the PQconnect board and type the IP address into the browser

search bar. A window like the following picture will open.

¥ _
® Anybus CompactCom ® +

C A Notsecure | 192.168.1.35 = % = 0O & g

O

- 'r Update

Anybus CompactCom
oo

Overview DHCP Disabled v
Parameters P Address 192.168.1.35
Subnet Mask 255.255.255.0
Status Gateway Address 192.168.1.254
- Host Name ODVA-Host-Name3
Configuration
Domain name
SR DNS Server #1 0.000
SMTP DNS Server #2 0.0.00

[Ethemet Configuration
Port 1 Auto 4
Port 2 Auta A

& 2013 HMS Industrial Networks - All rights reserved

Connecting Devices™

Figure 21: HMS IP Config EtherNet/IP Configuration Tool

*

:JI

b. Click on Status under NETWORK to see more detailed network information. Click on

C.

Configuration under NETWORK to set a static IP address.

Modify the IP configuration and click the Save Settings button once finished.
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Viewing EtherNet/IP Data on a Website

5.0 PQconnect Connectivity

The PQConnect board with EtherNet/IP option has the capability to be viewed by using a website. This

eliminates the need for a PLC/HMI to access the same data that can be accessed via EtherNet/IP.

Follow these steps for viewing data on a website.”

1. Connect your PQconnect board to the ethernet network via an ethernet cable. To change your
PQconnect board IP address refer to IP Address Configuration for EtherNet/IP communication

section of the manual.

2. Find the PQconnect IP address of the Anybus CompactCom B40 by using Anybus HMS IP config

utility application.

3. Open a web browser and go ahead and search for the PQconnect IP address. You should see
something like the figure below.

4. To view the PQconnect parameters Click on the Parameters tab on the left-hand side of the
website for real-time data of the PQconnect board. For more information refer to section
EtherNet/IP Register Map in the manual

Overview Maodule name;
Parameters Serial number:
Uptime:
Status
CPU Load:
Configuration

SERVICES

SMTP

Anybus CompactCom
CrTa—

TCI PQronnect (Th)
DB64458D

1.11

0 days, Sh:13m:6s

1%

Figure 22: PQconnect IP Address
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Using PQconnect Board with RSLogix 5000 VIA EtherNet/IP

This example will go through setting up RSLogix 5000 to enable a generic PLC to communicate with the
PQconnect board via EtherNet/IP. This is a generic example which should be used as a guide when
setting up your system. Any additional information or further questions, please see the RSLogix 5000
user manual or contact the manufacturer.

Required Material
o EtherNet/IP Enabled PQconnect board connected to EtherNet/IP network.
e RSLogix 5000 on a PC or laptop
o EtherNet/IP capable PLC or HMI
e PQconnect EDS file/Add-On Profile

Note: Make sure that the PQconnect board ethernet port is connected to your network along with the
PLC or HMI device of your choice.

Option 1: Installing PQconnect EDS File in RSLogix 5000
1. Download the PQconnect EDS file EtherNet/IP EDS File

2. Open the RSlinx “EDS Hardware Installation Tool” typically found in the Windows start menu
of your studio 5000 installation. A window like the figure below should appear.

Rockwell Automation - Hardware Installation Tool 34.0.17.0

This tool allows you to change the hardware des
information currently installed on your computer

Launch the EDS wWizard and add selected hardware description fles
anly.

Launch the EDS wWizard and remove selected hardware description
filez anly.

Figure 23: EDS Hardware Installation Tool

3. Click on Add. A window will open where you can browse to the EDS file that you downloaded
then select the option to “Register a Single file”. As shown in the figure below.
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Rockwell Automation's EDS Wizard *
Registration g
Electronic Data Sheet file(s) will be added to your system for use in Rockwell Automation applications. s

{* Register a single file

" Register a directary of EDS files r

Named:
\PQConnect Lkilities Unit Test\Functiohal Testing .06 2F002B00370100.2ds Browse...

* If there is an icon file (ico) with the same name as the file(s) you are registering
then this image will be associated with the device.

To perform an installation test on the file(s), click Next

Mext > | Cancel |

Figure 24: EDS File Registration
4. After selecting the file, click on the Next button and then Next on the next window.

5. A new Window should pop up with the title “Change Graphic Image” as shown in the figure
below with the TCI, LLC logo. Leave the icon at its default and click on the Next button.

Change Graphic Image i
You can change the graphic image that is associated with a device. L]
Product Types

Change icon... E@ Vendor Specific Type

o TEE TCI PQcornect (TH)

< Back | Mext = Cancel

Figure 25: Change Graphic Image Screen
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6. Afterwards you should get a new window saying, “Would you like to register the following
device” and then the word TCI PQconnect (TM) below that message. Click Next and the

PQconnect board will be registered in Studio 5000.

Final Task Summary

This is & review of the task you want to complete.

gy “fou would like to register the following device.
TCI PQconnect (TM)

Figure 26: Final Task Summary Screen

< Back |

Next =

Cancel

7. Click Finish to exit out of the Rockwell Automation EDS Wizard. Then click Exit to exit the
EDS Installation Tool.
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Adding Harmonic Filter Device in RSLogix 5000 (EDS-Version)

1.

2.

3.

HarmonicGuard |IOM

Open Studio 5000 and create a new project or open your existing project. Choose your PLC
and the number of Expansion 1/0O modules your PLC has.

In the Studio 5000 Controller Organizer window you will see 1/0O configuration and
EtherNet/IP with the name of your PLC and project name underneath. Right click on the
ethernet icon and select New Module, like the image below.

3 Logix Designer - PLCTest in PLCTestNonM.ACD [5069-L:

File Edit View Search Logic Communications

ST

< B RUN .

i mox I Path: AB_ETHIP-1\132.
im [Er':w S offline fl. Mo Forces

Controller Organizer - 1 x
a =

Fl Controller PLCTest
<7 Controller Tags
Controller Fault Handler
Power-Up Handler
Pl Tasks
4 £ MainTask
P L MainProgram
Unscheduled
a4 Motion Groups
Ungrouped Axes
b Alarm Manager
4 Assets
Add-On Instructions
3 Data Types
Trends
M Logical Model
4 1/0 Cenfiguration
4 B3 5069 Backplane
{8 [0] 5069-L30GER PLCTest

fm 506l B New Magule..

B Active Import Module..,
B sLase
4 Fx A2, Etherr
Ej 5069-1 Paste Ctrl+
Properties Alt+Enter
Frint 4

Figure 27: New Module

In the Search bar of the Select Module Type, enter “TCI” or “PQconnect” and the PQconnect
board in the EtherNet/IP Module Catalog should appear, see figure below.

ey



HarmonicGuard Filter Manual 5.0 PQconnect Connectivity

Select Module Type I}

Catalog  Module Discovery  Favorites

[Paconnect Clear Filters Hide Filters 4
Module Type Category Filters ~ Madule Type Vendor Fiters s
20-Comm-ER Advanced Energy Industries, Inc.

Analog Bray Intemational. Inc

CIP Motion Safety Track Section Brocks Instrument

Communication W Buerkert Fluid Control Systems [¥]
< > < >
Catalog Number Description Wendor Category

TCIPGeonnect  TCl PQeonnect ... TCI LLC -An Al Generic Device ...

1 of 745 Module Types Found Add to Favorites

[] Close on Create Close Help

Figure 28: PQconnect Board in Module

4. Select the PQconnect device so that it’s highlighted in blue and click on create.
5. A new window like the figure below should appear after the module has been created.

7 MNew Module % =
[ -Genea®  General
i~ Connection
+~Moduie Info Type TCIPGeonnect TCI Phconnect (TM)
+- Parameters
.- Intemet Protacol Vendor TCI, LLC - An Allied Motion Company
- Por: Corfiguraion Pt Local
- Network
Name: | Ethemet Address
Description (® Private Network: 192.168.1 =

T

(O Host Name:
Module Definition
Revision: 1.011
Bectronic Keying: Compatible Module
Connections: Exclusive owner
Change
Status: Creating Cancel Help

Figure 29: Module Created Screen

6. Enter the name “PQconnect” for the name of the module and enter the IP Address of the
PQconnect device that was configured. Optional configurations are possible with the module
for the user. Once Done click Ok.

7. The PQconnect device should appear underneath the ethernet section of the Controller
Organizer location in the left-hand side of RSLogix 5000, as shown in the figure below.
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=

[

a4

Controller PLCTest
<7 Controller Tags
Controller Fault Handler
Power-Up Handler
Tasks
4 7% MainTask
B L MainProgram
Unscheduled
Metion Groups
Ungrouped Axes
Alarm Manager
Assets
Add-On Instructions
= Data Types
Trends
" Logical Model
10 Configuration
4 B9 5069 Backplane
EE (0] 5069-L306ER PLCTest
4 £g Al Ethernet

<'=’ TCIPGconnect POconnect] >

4 g5 A2, Ethernet
[G) 5069-L306ER PLCTest

Figure 30: Controller Organizer Location with PQconnect

Viewing Filter EDS Profile and Controller Tags

1. To view PQconnect device EDS Generated Add on profile located the device in Controller
Organizer and double clock on the device.

2. The module properties window should pop-up such as the figure below.

General General
Connection
Madde ko
Paranetes

Pent Configuratien
Network

Parert Local

S —

Type: TCIPGeonnect TCI PGconnect (TH)
rtemet Protocal Vendar: TCL LLC - An Alied Motion Company

Modue Defiriion
Revision
Bectronic Keying

Connections:

Status: Offine:

- @ 3 1921680 | T
Q1P Addvess:

O Host Name:

10m
Compatible Madue:

Exclusive owner

I T o propetin o mapaconncc v | ——

Figure 31: Module Properties Window

3. To view the Parameters of the PQconnect device, locate the Parameters sub section on the
left-hand side of the screen and click on that section. The parameter section should be
displayed allowing the user access to all the EtherNet/IP enabled parameters name, value,

units, and description.
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--General Parameters
- -Connection
-~ Module Info
. Paramdans Group: | <All Parameterss w
-~ Intemet Protocal
- Port Corfiguration Do Name Value Units Style Description ~
e Network 1 ParamCmd Parameter save/load command
2 |waveformTrigCma [Waveform capture trigger command
3 ResetCmd Contactor reset command
4 ParamiKeyA Parameter access key value A
5 |paramkeyB Parameter access key value B
6 CTRatio Amps Current Transformer CT ratio primary Amps relati
T WaveformFormat 10=1.04 or per unit with ba 'Waveform data format
8 |ControiMade Contactor control mode
9 | AutoCloseEn Enable conlacior aule reciose
10 |RatedCurrent 10 =1.0 Amps Unit rated current
11 RatedVokage 10 =1.0 Volts Unit rated voltage
12 RatedFreq Hz Unit rated utility grid frequency
13 |TesiVoltage 10 =1.0 Wolts Unit test votage
14  |Testfreq Hz Unit test frequency
15 FitterStatusRelayAEn Fitter status A relay action enable bit mask w
< >
Insert Factory Defaults Set L
i) The values displayed here are read directly from the module. These values are not stored in the controller and are not sent to the
medule when a connection is established. Click Set to wite updated values to the module.

Status: Offine Cancsl Apcly Help

Figure 32: Parametetr Sub Section Screen

4. Parameters can also be viewed based on group selection. An example of the THD group
being selected and viewed is shown below.

General Parameters
Connection
Module info
Parameters Group: | THID £
Intemet Protocal r
Post Corfiguration D& Hame [ vanae Unis Styie Description
Matwork |16 |mHDSzalkes | Currerit THD gain adjustment factar
: 276 |LineATHD [ [1o=10% | Line current phase A THD
| |22% |LineBTHD [1a=10% 1 Line current phase B THD
| 230 |LineCTHD | 10=1.0% Line current phase C THD
| |243 |iLoadATHD | 10=1.0% Load current phase A THD
244 | ILoadSTHD | 10=1.0% Load current phase B THD
: 245 |ILoadCTHD [ [1a=10% | Load current phase C THD
|_[2s5 |MuneATHD [19=10% | Tuned circull current phase A THD
256 |MuneSTHD 10=1.0% Tuned circull current phase B THD
L1257 |MuneCTHD | 10=1.0% Tuned circuit current phase C THD
€ 3
o i et -
i iy From the module. These & ot stored in the confroller and are net sert o the
= ick Set to wiite update o the module

Status: Offine Cancel Epply Help

Figure 33: THD Group Selection Screen

5. Other Tabs such as the Module Info will activate once the PLC is running. Go to
Communications, Who Active. Select AB_ETHIP-1 and select the PLC. Click Go Online and
download the offline project to the PLC.

6. The PLC should be communication with the PQconnect device and reading parameter data.
To view the status data of the device, right click on Controller Tags and click on Monitor
Tags. A figure should appear like the figure below showing the PQconnect Consuming and
Producing Data.
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Cantroller Organizer DR CE e SUUEER N ' Controlier Tags - PLCTesticomtroller) %
Scope: | FEPLCTest | Show: | Ml Tags V| T
4 | Controller PLCTest
7 Controller Tags Name === Value * Force Mask * Style Data Type
Controlles Fault Handler b PowerOn 0 Decimal Ll
Power-Up Handler b PowerOnTimer (b4} {4 TIMER
4 Tasks b PQconnectl {} ol _062F:TCIPQconnect ES238A24:10
4 3 MainTask
b L MainProgram b PQconnectl:0 ey =) _062F:TCIPQconnect DCAB508A:0:0
Unscheduled b Timerl (il {d TIMER
4 & Metien Groups b Timer2 (. (] TIMER

Ungrouped Axes
b1 Alarm Manager
4 Assets.
Add-On Instructions
b i Data Types
Teends
, Logical Model
4 2] /0 Configuration
4 B9 5065 Backplane
[ (0] 5069-L306ER PLCTest
4 5 A1, Ethemet
G 5069-L30SER PLCTest
= TCIPQeonnect PQconnect]
4 5 A2, Ethemet
[ S069-L306ER PLCTest

Figure 34: PQconnect Consuming and Producing Data

Unhide the Tags for “PQconnect: I to view the Process Data running. The PQconnect board
should be communicating data back and forth such as the line voltages and current. The
figure below displays a PQconnect device being run in data simulation mode with Process
data running.

As shown, each data location has a corresponding name which matches the EtherNet/IP
Register Map Parameters of this manual. Each location also has its predefined datatype
with a range specified in its software.

For example, the producing data instance “VLineABRMS” correlates to the Parameter
instance V_LINE_AB_RMS in PQVision with an 1/0 Register in PQVision of 30. For more
information on V_LINE_AB_RMS parameter refer to the Voltage Register Map.

EE VPR R EPE R RS LR R RIRIN < Controller Tags - PLCTesticontroller)  x

Scope: |EEPLCTest v| Show: ‘AHTags u|| T
Name 25| = Value +* Force Mask + Style Data Type ~
b PowerOn 0 Decimal DINT
b PowerOnTimer ..} Vech) TIMER
4 PQconnectl:l fouek fh _062F TCIPQconnect_E9238A24:1:0
FCconnect:l.ConnectionFaulted l:l Decimal BOOL
b PQconnect:l.GridVoltage 4800 Decimal INT
b PQcennect:|.GridFrequency 600 Decimal INT
b PQconnectT:l.GridRotation 1 Decimal INT
b PQconnectT:.GridSynclocked 1 Decimal INT
b POconnectT:L.VLineABRMS 4800 Decimal INT
b PQconnect:LVLineBCRMS 4801 Decimal INT
b PCconnectl:LVLineCARMS 42300 Decimal INT
b PCconnect®:lVLineABTHD 1 Decimal INT
b PQconnectl:l.VLineBCTHD 1 Decimal INT
b PQconnectT:l.VLineCATHD 1 Decimal INT
b PQeonnectl:lILineARMS 2500 Decimal INT
b POconnectl:lILineBRMS 2500 Decimal INT
b PQconnectT:LILIneCRMS 2300 Decimal INT
b PQconnectT:LILineATHD 9 Decimal INT
b PQconnect™:LILineBTHD 9 Decimal INT
b PQconnectTLILineCTHD 9 Decimal INT .
l 4 [» '\ Monitor Tags A EditTags / | « >

Figure 35: PQconnect in Data Simulation Mode
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Option 2: Installing PQconnect AOP in RSLogix 5000

This section covers on how to install the Add-On Profile (AOP) for Harmonic Filter with

PQconnect running firmware version C3 and greater. The AOP is used to simplify the integration

between your harmonic filter with PQconnect and RSLogix 5000, by allowing the RSLogix 5000

software to know which type of module is being used and its custom settings.

1. Close any instances of RSLogix 500 and download the Add-On Profile (AOP) installer from
the HGP page: https://www.transcoil.com/products/pgconnect-add-on-profile-aop/.

2. Extract the installation files and double-click the MPSetup.exe file to launch the RSLogix
5000 Module Profile Setup.

3. Click Next several times, accepting the default selections in most cases.

75 RSLogix 5000 Module Profiles Setup — *

Welcome to the RSLogix 5000 Module Profiles Setup
Wizard.

The RSLogix 5000 Module Profiles Setup Wizard provides for the
installation of these groups of RSLogix 5000 Module Profiles.

TCI PQeonnect EtherMet/IP Module Profile
1.01.08

Logix Designer Motion Database
36.12.7040

Rockwell Automation Catalog Services
2.07.7040

Details...

Net > Cancel |

Figure 36: PQconnect Add-On Profile Installation

4. Click Finish. You may have to open a new instance of RSLogix 5000 for the AOP to take
effect.

RSLogix 5000 Module Profiles Setup Complete

The RSLogix 5000 Module Profiles Setup Wizard
configuration tasks have completed. Click Finish to exit the
wizard.

Finish | |

Figure 37: PQconnect Add-On Profile Setup Complete
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Adding Harmonic Filter Device in RSLogix 5000 (AOP-Version)

1.

2.

3.

HarmonicGuard |IOM

Open Studio 5000 and create a new project or open your existing project. Choose your PLC
and the number of Expansion 1/0O modules your PLC has.

In the Studio 5000 Controller Organizer window you will see 1/0O configuration and
EtherNet/IP with the name of your PLC and project name underneath. Right click on the
ethernet icon and select New Module, like the image below.

ﬁ Logix Designer - PLCTest in PLCTestNonM.ACD [5069-L:

: File Edit View Search logic Communications

he W &

% I RUN

: moK Y] 7 Pah: ABETHIP-192,
* I Energy Storage

i muo Offline Fl. Mo Forces
Controller Organizer - I x
a °g

4 Controller PLCTest
<7 Controller Tags
Controller Fault Handler
Power-Up Handler
4 Tasks
4 {3 MainTask
b L MainProgram
Unscheduled
4 Motion Groups
Ungrouped Axes
b Alarm Manager
] Assets
Add-0On Instructions
3 Data Types
Trends
M. Logical Model
4 1/0 Configuration
4 B9 5069 Backplane
{5 [0] 5069-L306ER PLCTest

T 5069- B Mew Mgule...

B Active Import Module
.E SLASE Discaver Maodules...
4 £ A2, Ether
5069-1] Paste Ctrl+V
Properties Alt+Enter
Print 4

Figure 38: New Module

In the Search bar of the Select Module Type, enter “TCI” or “PQconnect” and the PQconnect
board in the EtherNet/IP Module Catalog should appear, see figure below.

Select Module Type
Catalog  Moduie Discovery Favortes
PQconnect Clear Filters Hide Filters &
B Wodule Type Category Fiters B WModule Type Vendor Fiters
@ 20-CommER Il @ Roskwel Avtomation/Retance Biectic
B ‘g @ Rockwel Automation/Sprecher+Schuh
@ CIP Motion Saety Track Section @ SMC Coporstion
@ Communication @ TCI. LLC - Ain Alied Mofion Company
@ c @ Zebra Technologies
Catalog Number Descrption Vendor Categoy
TCIPGeomedt Harmorie Fiter TCI, LLE - An Alled Motion Company Speciaky
1 0f 743 Module Types Found Add to Favorites
([ Clese on Create Close Help

Figure 39: PQconnect Board in Module
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4. Select the PQconnect device so that it's highlighted in blue and click on the Create button.

5. A new window should appear asking the user to define their new device. Enter the name and
description of the module that best fits your need and enter the IP Address of the PQconnect
device. Optional configurations are possible with the module for the user.

[ W3 New Module

Device definition

Device type: Revision:
TCIPQconnect Harmonic Filter 1 v 001

Name:=
Type_your_Name_Here

Electronic keying:
Compatible Module

Description:*

Type your Description Here Connection:

Exclusive Owner

Ethemnet Address:™
1P address - 192.7168. 1 . 33

Cancel Help

Figure 40: New Module

6. Once configured click Ok. The recently configured module will be available to the user. Note
that most of its configuration pages are not available unless the device is connected or
online. Review the Vendor Page for any Support help that may be required when configuring
your device.

7. Afterwards click Ok to exit.

8. The PQconnect device should appear underneath the ethernet section of the Controller
Organizer location in the left-hand side of RSLogix 5000, as shown in the figure below.

Note: For more information or help on the configuration process the AOP select the Help
button on the AOP.
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Add-On Profile Summary Page

The Summary page of the AOP gives real-time update of connected harmonic filter status and
key parameters such as voltages and currents. This section gives a brief broken of key
parameters.

General:
e Software Version: Latest Filter's PQconnect software revision
Filter Model: Production type of Harmonic Passive Filter.
Serial Number: Filter's Serial Number found in the product’s nameplate.
PCB Number: Filter's PQconnect PCB Number, set by Factory.
Rated Current: Current Rating of the Filter.
Rated Voltage: Voltage Rating of the Filter.
Rated Frequency: Frequency Rating of the Filter.
Line Voltage: Utility Voltage in RMS being measured.
Line Frequency: Utility Frequency in Hz being measured.

Line Rotation: Order in which the voltage waveforms of a polyphase AC source reach their
respective peaks. Can be “ABC” or “ACB.”

e Board Temperature: Filter's PQconnect board temperature.

Filter Line/Load:
e VRMS: Filter’s alternating current (AC) Root Mean Square voltage.
e THVD: Displays the Total Harmonic Distortion of the utility line/load voltage as a percentage.
o IRMS: Filter’s alternating current (AC) Root Mean Square current
e THID: Displays the Total Harmonic Distortion of the utility line/load current as a percentage.

Note: Line/LL.oad power values are calculated using fundamental values.

Status Detection:
Filter’'s Status Alerts for the input, output and of the filter will display according to severity of the
alerts. For more information about each alert/fault review the Alert Management Page.

TCIPQconnect, PQconnect

Parent: Local
IP address: 192.168.1.35

INFORMATION
Overview Summary
Device Information General
Vendor Information . .
Software Version:  C3 Rated Current: 3020  Amps Line Voltage: 480.0 Vaolts
CONFIGURATION Filter Madel: Sim Rated Voltage: 4800 \Volts Line Frequency: 60.0 Hz
Connection Serial Number: 655618-25 Rated Frequency: 600 Hz Line Rotation: ABC
Internet Protocol PCE Number: 952308-01 Board Temp: 0.0 degC
Port Configuration
Parameter List : : : f
Filter Line Filter Load Filter Load Power
Access Level Configuration
i A B c A B c
Contactor Configuration
VRMS: 4801 480.0 4801  Volts WVRMS: 420.0 4801 490.0  Volts Apparent: 258.0 kvA
Alerts Management
X THVD: 02 0.5 02 % THVD: 2.1 2.0 21 % Real: 1.0 kw
Modbus Configuration RMS: 2028 3026 3031 Amps RMS: 3226 3225 3227 Amps Reactive: 20 KVAR
Bluetooth Configuration THID: 14 14 19 % THID: %8 368 369 % Power Factor: 0930 lag
Filter Status Line Status Load Status
& status OK & Status OK & status OK

Figure 41:Harmonic Filter AOP Summary Page
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Add-On Profile Changing Access Levels

This section focuses on setting the Access Level of the Filter. The Add-On Profile contains
several screens that allow the user to monitor and control the status of the Passive filter. Tech
Access or Higher is required to view additional screens. This will require the user to have their
project running.

1. With Studio 5000 opened and your project being verified to have no errors. Run the Ladder
Logic in programming or production mode.

2. After going online double click on your Harmonic Filter device in the Controller Organizer in
Studio 5000.

3. Select on the Access Level Configuration Page.

4. Change the Access Level section to Tech access and under the Password textbox. Enter
08252014 to enable tech access.

5. Select Log In after a moment the current access level should change to tech access.

Note: /f the Harmonic Passive Filter is connected via Bluetooth, the filter access configuration
settings will return to the Basic/User access level. The mobile app access level will be the highest
priority if connected, and the access level must be changed via the mobile app.

TCIPQconnect, PQconnect

Parent: Local
IP address: 192.168.135

INFORMATION . .
verview Access Level Configuration

Device Information Current Access Level

Vendor Information Tech Access

Select Access Level: Password: m
Tech Access .  eesesees

CONFIGURATION

Connection

Internet Protocal

Port Configuration
Summary

Parameter List
Contactor Configuration
Alerts Management
Modbus Configuration

Blueteoth Configuration

[s]4 Apply Cancel Help

Figure 42: AOP Successful Access Level Configuration Example
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Add-On Profile Parameter List Page

This section focuses on viewing and editing feedback and setpoints that are reported by the
Filter's PQconnect device. The window features three primary parameter statuses: Parameter,
Contactor, and System Status. Select an option through the Parameter Group Filter combo box.
All parameters get updated once when entering the Parameter Group and can be refreshed
anytime by clicking the “Refresh” button.

Parameter Structure:

e Instance ID: Each parameter has an unchangeable, unique EtherNet/IP Instance ID.
Name: Parameter Name. EtherNet/IP Parameter name is different from the Modbus Name.
Value: This is the value the parameter is currently being read or set to.

Units: Unit value of parameter. It can be a percentage (%), A/10, V/10, or Celsius.
Default: Default value for the parameter from the Filter's PQconnect Device.

Min: The parameter’'s Minimum value can be set via the Parameter List Table.
Max: The parameter’'s Maximum value can be set via the Parameter List Table.
Description: Describes the overall use of the EtherNet/IP Parameter Instance.

Note: Viewable parameters that are shown are based on the Users access level. If the
parameter, you are looking for cannot be found you may require a higher access level.

Reading A Parameters:

All parameters available in the parameter list groups are readable. Parameters are only readable
and not settable are called as Feedback parameters. All parameters are refreshed by clicking the
“‘Refresh” button.

Setting/Editing A Parameters:

All parameters available in the parameter list groups are readable but not settable. Parameters
are readable and settable/editable are called as Setpoint parameters. Parameters that can be
written to will have the “Edit’ columns enabled if the proper access level has been provided.
Parameters are only allowed to be modified. By selecting the “Edit’ button, the user can go
ahead and write a new value to the parameter that exists within its min and max values. After
editing a parameter, the “Set” arrow icon will be enabled. The user can then write the request
value to the Filter after being set to.

Parameter List

Parameter Status:  PARAM_INIT_FINISH System Status:  Auto Load Close Contactor Status:  Force Close Condition
Parameter Group Filter
Control -
C R O
Refre.. Save Load
Edit | Set D Name Value Units Default  Min Max Description
277 | InitCmpl 0 Controls start up init and calibration che
278 | CapWrn 0 Filter capacitor degredation warning
291 | DSMode Data Sim Mode Data simulation mode active
292 | ConfigModeActive ABC Active feedback sensing configuration m
297 | PCBCalTimer %0 ms Factory PCB calibration timer value
I ;/ 1 ParamCmd SetTechAccess Idle Parameter save/load command I
;/ 2 | WaveformTrigCmd NaTrig NoTrig Waveform capture trigger command
, 3 | ResetCmd NoRst NoRst Contactor reset command

Figure 43: Editing Parameter ParamCmd
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Edit Parameter
Parameter: 1 ParamCmd

Parameter save/load command

Default
Idle

Value

SetTechAccess -

5.0 PQconnect Connectivity

OK Cancel
Figure 44: Edit Parameter Screen For ParamCmd
Parameter List
Parameter Status: PARAM_INIT_FINISH System Status:  Auto Load Close Contactor Status:  Force Close Condition
Parameter Group Filter
* Control -
p-.
- o C
Set All Disc... Refre..
Edit | Set ID Name Value Units Default Min Max Description
277 | InitCmpl 0 Controls start up init 2nd calibration che
278 | CapWrn 0 Filter capacitor degredation warning
291 | DSMode Data Sim Made Data simulation mode active
292 | ConfigModeActive ABC Active feedback sensing configuration m
297 | PCBCalTimer a0 ms Factory PCB calibration timer value
I * / ﬁ 1 | ParamCmd SetTechAccess Idle Parameter save/load command I
_/ 2 | WaveformTrigCmd NaTrig NoTrig Waveform capture trigger command
_/ 3 | ResetCmd NoRst MoRst Contactor reset command

Figure 45: Setting Parameter ParamCmd After Editing

Saving & Loading Parameter List:

Press the “Save” button to save the Filter's Parameter List. Upon clicking this, a file dialog
browser will appear, prompting the user to select a file location for the .csv file to be saved. The
parameter list will then be saved as a .csv spreadsheet. Technicians can also load a stored file's
parameters to the Filters from the AOP or from PQvision version 1.7.0 or higher. This feature is
useful when a user corrupts the Filter's parameter table and saves its settings afterward.
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Add-On Profile Contactor Configuration Page
The Contactor Configuration page provides a way to configure the internal Contactor of the
passive filter. The Contactor is an electronically controlled switch that disengages and engages
the harmonic filter's tuning circuit, designed to eliminate most harmonic frequencies. The overall
sequence in which the filter goes through is described below:
1. The Contactor Mode Setting dictates the contactor state if there are no Alerts.
2. The Contactor Mode Setting generates a command to change the Contactor State.
3. When the command to change the contactor state occurs, the filter waits for the Open
Delay or Close Delay time to pass.
i. And if the Contactor is commanded to Open, the Open Delay time has passed, and
the Contactor opens.
ii. Orif the Contactor is commanded Closed, the Close Delay time has passed, the filter
ensures the Contactor reclose timer has passed, and then the Contactor Closes.

Note: Make sure to save your filter’s settings to make your contactor changes final.

TCIPQconnect, PQconnect

Parent: Local
IP address: 192.168.1.35

INFORMATICN

R Contactor Configuration
Device Information A After setting parameters to the desired settings, click Save Settings to commit the changes in the PQeonnect.
vendor Information Settings that are not saved will be lost when the PQconnect is power cycled.
CONFIGURATION Contactor Status Contactor Reset Open and Close Delay
Connecticn Contactor Mode: Contactor State:
Internet Protocal eraer Mode: eriacter = Open Delay.
Auto Load @ Closed Sseca ¥
Port Configuration
(1 - 3600)
Summary Re-Close Time Remaining: Auto Reset: Disabled
. Close Delay:
Parameter List 80 sec Sseca ¥
Access Level Configuration m -
(1 - 3600)
Alerts Management -
o Select Contactor Mode Auto Load Mode
Modbus Configuration
Contactor Mode: Close at:
Bluetooth Configuration .
g Auto Load - 084 ¥
(10 - 100)
Hysteresis:
S% 4 ¥
(2-50)
Save Settings Reset PQconnect

Figure 46: Harmonic Filter AOP Contactor Configuration Page

Contactor Reclose Timer:
The Contactor must always wait 2 minutes before reclosing after opening. This safety feature
ensures the user does not open and close the contactor for short durations.

Open & Close Delay:

For the various contactor control modes, there is a customer-settable time delay for the contactor
to open and close. A condition that would change the state of the contactor must last longer than
the set delay for it to have an effect. This is important to prevent high frequency switching of the
contactor, which reduces its longevity. This delay time can range from 1 to 3600 seconds for both
Open and Close delay times.
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Contactor Reset:

This manually resets the contactor state and resumes normal operations. It should be selected
after an Alert (alarm/fault) condition has occurred and been cleared. This is useful when the auto-
reset functionality has been turned off.

Auto Reset Enabled/Disabled:
If enabled, the contactor will automatically reset 5 minutes after an alert condition has been
cleared.

Contactor Control Mode Selections:

e Force Open — Forces the Contactor to open permanently after Open Delay time.

e Force Close — Forces the Contactor to close permanently after Close Delay time.

e Auto Load- Automatic contactor mode. It will force the contactor to close when the filter load
percentage reaches the Auto Mode Close Threshold. Likewise, if the measured percentage of the
load is less than its selected close threshold value, the contactor will automatically open. The load
hysteresis threshold can be used to decide at what load percentage the contactor recloses. For
example, with a Close Threshold of 30% and Load Hysteresis of 5%, the contactor will close when
the filter loading exceeds 30% load, but the contactor will not open until the loading falls below 25%
load.

e Relay- Forces the Contactor to open or close based on a signal from Relay Pin J7/J8 on the
PQconnect board. For example, if the close threshold of the contactor is 30% and the load
hysteresis threshold is at 5%. The contactor will close when the filter loading exceeds 30% load,
but the contactor will not reopen itself until the loading falls below 25% load.

e Auto kVAR- Automatic contactor mode. It will force the contactor to open when the filters’ input
capacitive kVAR (not inductive kVAR) exceeds the Target kVAR Setpoint. A target hysteresis
setpoint can be used to decide when the contactor recloses. For example, if the Target kVAR
Setpoint is 54 and the Target kVAR Hysteresis is 10. The contactor will open when the Filter's input
kVAR exceeds 54 kVAR, but the contactor will not close until the Filter's input kVAR falls below 44
kVAR.

e Debug Force Close— Automatic contactor mode. It will force the contactor to close regardless of
any active faults being active. After 15 minutes the PQconnect board will go back to its previous
Contactor Mode or until another mode is selected. It is recommended not to set this Contactor
Mode unless explicitly told by a Tech-Support Engineer. Unknown damage could be done to
the filter. This mode is only available for Filter’'s with PQconnect firmware C3 and above.

Save Settings
It saves any modified settings so that they remain after a power cycle. Saving the settings will
automatically open the contactor.

Reset PQconnect
An easy and effective way to power cycle the Filter's PQconnect board. Any unsaved settings will
be lost. Resetting the board will open the contactor if the contactor state is closed.
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Add-On Profile Alert Management Page

The Alert Management Table describes and provides a means to change how the filter responds
to certain status conditions and what events trigger them. All possible alert statuses that can be
incurred during operation are listed in the table. Typically, a user will leave the table to its default
settings but can turn off/on certain statuses, which can be helpful in some specific applications.

However, suppose a status condition gets triggered during the regular operation of the filter. In
that case, the “Summary” screen of the Add-On Profile Status section will display the most recent
fault along with a coloring coding scheme of the severity of that status. A blue status condition is
considered an informational indicator; yellow status conditions are caution indicators. These
active alerts should be managed as soon as possible.

TCIPQconnect, PQconnect

Parent: Local
IP address: 192.168.1.35

INFORMATION
overvien Alerts Management
Device Information A After setting parameters to the desired settings, click Save Settings to commit the changes in the PQconnect.
Vendor Information Settings that are not saved will be lost when the PGconnect is power cycled.
CONFIGURATION C Relay Configuration
Connection
Refre__ Relay Input 1 (7):
Internet Protocol off
: Relay & LED Contactor - T
Port Canfiguration Number = Status Name Y
Summary (J10) J11)
B Relay Input 2 ()8):
Parameter List 0 Phase A Tune Phase Loss off .
Access Level Configuration
g 1 Phase B Tune Phase Loss

Contactor Configuration
Y — 2 Phase C Tune Phase Loss
Modbus Configuration 3 Phase A Tune Current Unbal.
Bluetooth Configuration

4 Phase B Tune Current Unbal.

5 Phase C Tune Current Unbal.

6 Phase A Tune Undercurrent

7 Phase B Tune Undercurrent

8 Phase C Tune Undercurrent

9 Phase A Tune Overcurrent -

Save Settings Reset PQconnect

Figure 47: Harmonic Filter AOP Alert Management Page

Alert Event Options:

Two main events can be configured for each Alert option in the list of checkboxes: "Relay & LED"
and "Contactor." When the “Relay & LED” option is selected, the PQconnect board inside the
filter will illuminate an LED and close the custom relay output, allowing the user to connect to an
external device. On the other hand, choosing the ‘Contactor’ option will automatically open the
filter's internal contactor when the status condition is met, resulting in the removal of the tuned
circuit from the filter's circuit.

Alert Status Table:

Below is the list of alerts the Filter monitors and the parameters under which they are categorized
(e.g., Status Line, Status Filter, Status Load). These parameters can be thought of as the
generated statuses triggered by the environment in which the filter is placed.
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The preferred order for listing the status detection options is defined as follows:

HarmonicGuard |IOM
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Priority Alert Alert Severity
0 Phase A Tune Phase Loss Caution

1 Phase B Tune Phase Loss Caution

2 Phase C Tune Phase Loss Caution

3 Phase A Tune Current Unbal. | Caution

4 Phase B Tune Current Unbal. | Caution

5 Phase C Tune Current Unbal. | Caution

6 Phase A Tune Undercurrent Caution

7 Phase B Tune Undercurrent Caution

8 Phase C Tune Undercurrent Caution

9 Phase A Tune Overcurrent Caution

10 Phase B Tune Overcurrent Caution

11 Phase C Tune Overcurrent Caution

12 Under Temperature Information
13 Over Temperature Information
14 CPU Fault Caution

15 Tune Reactor Thermal SW Information
16 Reclose Limit Information
17 NCP Fault A Caution

18 NCP Fault B Caution

19 Line Reactor Thermal SW Information
32 Phase A Line Phase Loss Information
33 Phase B Line Phase Loss Information
34 Phase C Line Phase Loss Information
35 Phase A Line Overvoltage Information
36 Phase B Line Overvoltage Information
37 Phase C Line Overvoltage Information

111



HarmonicGuard Filter Manual

5.0 PQconnect Connectivity

Priority

Alert

Alert Severity

38

Frequency Mismatch

Caution

39

High Voltage THD

Information

40

Phase Rotation

Information

48

Phase A Load Current Unbal.

Information

49

Phase B Load Current Unbal.

Information

50

Phase C Load Current Unbal.

Information

51

Phase A Load Overcurrent

Information

52

Phase B Load Overcurrent

Information

53

Phase C Load Overcurrent

Information

Relay Input 1 & 2:

Two Input relays are available to the Filter to alert the user if the terminals J7/J8 are shorted. An
external relay (not on the PQconnect) can provide a signal to the PQconnect’s “Relay Input 17 &
“Relay Input 2”. The Contactor Control Mode must be set to ‘Relay” to use this feature.

External Input defines the relay as an input for the contractor if it is in relay-controlled mode. If
both relays are configured as External Input, their input is treated as either or. The table below
gives a general overview of Relay Input Settings options.

"Tune Thermal SW" and "Line Thermal SW" indicate that the relay is tied to a thermal sensor
switch on either the tuning or mainline voltage lines. A signal from the relay in these modes will
trigger the associated event in the system.

Relay Input Options

Terminals are shorted

Terminals are un-shorted

Tune Thermal SW No Alert, Temperature is normal Alert Triggered, Temperature is high
Line Thermal SW No Alert, Temperature is normal Alert Triggered, Temperature is high
Reset Command No change Reset Alerts & resume normal operation

External Input

Contactor instructed to Open

Contactor instructed to close

The Relay Input option "Reset Command" will reset the contractor back to its configured mode if it
was triggered open by a fault or other means. This is the same action as pressing "Reset
Contractor" on the Contractor Control Screen.
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Add-On Profile Modbus Configuration Page

The Modbus Configuration Page allows the user to change the Filter's Modbus Settings. When
changing the device's Modbus settings, the user will select apply and save settings after
configuring. Afterward, the user must reset the board by selecting "Reset PQconnect.”

One thing to note is that the slave address, baud rate, and parity settings must be the same on
both the PQvision Desktop and the device for the communication to work via PQvision desktop.

Modbus Settings:
e Slave Address: Filter's PQconnect Modbus Address, lets the board know to whether or not to
ignore the message.
Baud Rate: Baud rate is the speed of communication. The default value is 115200.
Parity: Used for error detection. Must match that of the master Modbus settings.

TCIPQconnect, PQconnect

Parent Local
IP address: 192.168.1.35

INFORMATION . i

Overview Modbus Configuration
Device Information A After setting parameters ta the desired settings, click Save Settings to commit the changes in the PQconnect.
\endor Information Settings that are not saved will be lost when the PQconnect is power cycled.

& The settings on this page will not take effect until the PQconnect has been reset.

CONFIGURATION Click Reset PQconnect to reset the device.
Connection
Internet Protocol Slave Address:
10 &~ =

Port Configuration
Summary {1-247)
Parameter List Baud Rate:

115200 -
Access Level Configuration —
Contactor Canfiguration
Alerts Management Parity:

- Even

Madbus Configuration M

Bluetooth Configuration

Load Default Values

Save Settings Reset PQconnect

Figure 48: Harmonic Filter AOP Modbus Configuration Page
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Add-On Profile Bluetooth Configuration Page

The Bluetooth section provides configuration options for the onboard Bluetooth device on every
harmonic filter. Bluetooth will be enabled by default, and users can turn the Bluetooth module on
or off at tech and factory access. Technicians can also modify the device identifier to a unique
numerical value ranging from 0 to 99; however, this will require the user to save the settings
afterward. Users can also view the current wireless passkey of their filter and or change it if
needed.

TCIPQconnect, PQconnect

Parent: Local
IP address: 192.168.135

INFORMATION X .
Bluetooth Configuration

Overview

Device Information After setting parameters to the desired settings, click Save Settings to commit the changes in the PQconnect.
Vendor Information Settings that are not saved will be lost when the PQconnect is power cycled.
A The settings on this page will not take effect until the PQconnect has been reset.
CONFIGURATION Click Reset PQeonnect to reset the device.
Connection
Intemet Protocal Communication Settings Connection Status: Radio Version:

B4
Port Configuration Communication:  Enabled @ Advertising

Summary BGM Version:
Parameter List Enable m T BGM111
Access Level Configuration

Contactor Configuration Device ID: Set
Alerts o+

Modbus Canfiguration (0-99)

Bluetooth Configuration

Security Settings

Security Mode: set Passkey
Low Security - 1

Save Settings Reset PQconnect

ok Apply  Cancel  Help

Figure 49: Harmonic Filter AOP Bluetooth Configuration Page

Device ID: The Bluetooth numeric identifier allows PQvision mobile to identify different filters
within a 100ft range. The range for this Bluetooth Device ID is 0-99.

Security Options: The Filter's Bluetooth device can be set to use basic or high security.
Depending on the security level, the security settings will change to match the expected
configuration.

e Under basic security, the passkey used to connect via Bluetooth will match the Filter’s
serial number. It can be changed via PQvision Desktop and the Add-On Profile, but it is
not recommended unless warranted.

e Under high-security access, the Filter has the option of accepting and denying any new
connections, and a randomized passkey is created for every new connection. The current
connection status of the Bluetooth module is also described and shown on the Bluetooth
settings menu, which can be changed from connected to idle to not connected.

Connection Status Options: The Filter's Connect status will determine if it is paired with another
device. Possible Connection statuses are Idle, Advertising, Connected, Not Responding, Radio
Disabled, and Firmware Mismatch.

Note: The Connection Status Option, Not Responding, Radio Disabled, and/or Firmware
Mismatch will only be detectable for PQconnect firmware version RevC3 and above.

Save Settings: Saves any modified settings so that they will remain after a power cycle. Saving
the settings will automatically open the contactor.

Reset PQconnect: An easy and effective way to power cycle the Filter's PQconnect board. Any
unsaved settings will be lost.
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Using Explicit Controller Messaging
To leverage Explicit Controller Messaging in Studio 5000, follow these steps to establish efficient
and direct communication between controllers.

1. Begin by navigating to the “Controller Tags” section in the project tree and configure the
necessary tags for your messaging application.

Controller Organizer v 1 ox ETLIER VR P B MainProgram - MainRoutine  # Controller Tags - A5069_1304

a %= ia | awa |52 b = | o

V] on ASDEG OBERM
9 Controller Tags

. TOGGLES.0

Power-Up Handler
4 o Tasks
4 3 MainTask
4 1, MainProgram o
<7 Parameters and Local Tags
MainRoutine Source B DSPVERSIONENABLE
—Tr— .
ILINE_Wavefarm
ILOAD_Waveform
Test_Aboutscreen
VLINE_Waveform
VLOAD_Waveform WMSG18ER
Unscheduled
4 ] Motion Groups
Ungrouped Axes

EQU DSPVERSIONENABLE EN
Source A DSPVERSIONREAL ——
0%

MSG18.0N

b 1 Alarm Manager
3 Assets
T Logical Model
4 . 1/0 Configuration
4 3 5069 Backplane
E‘ [0] 5069-L30GERM A5069_L30GERM
4 F5 A1, Ethemnet
E:ﬁ 5069-L306ERM AS5060_L30D6ERM MSG19.ER
7o TCIPQconnect PQConnect]
B 003A_00DC_0D12A UIG23
4 F5 A2 Fthemnet
E:E 5089-L306ERM A5089_L306ERM

MSG19.0N

Figure 50: About Screen

2. Next, access the “Communication” tab within the tag properties and enable “Explicit
Controller Messaging”.

3. Import your PQconnect Controller under “I/O Configuration” Section in the Project Tree, make
sure you select your ethernet section. Follow Viewing the PQconnect device in RSLogix
5000.

4. Once configured, incorporate these tags into your ladder logic or structured text routines to
initiate explicit messaging transactions by utilizing the messaging functions providing by
Studio 5000 to send and receive data between controllers. Below is an example of Message
Block configuration for getting any Parameter in the PQconnect Board. Note: Make sure to
set your Communication Path to your device name. For instance, number review
EtherNet/IP Register Map Section of this Manual.

Configuration ' Communication Tag

Message Type: CIP Generic W
Service | et Attribute Single w
Type:

- -
0 =

e Class: Hex) pestination UnitSerialMum2 w
Instance: 160 | Atribute: o) S New Tag

Figure 51: Message Block Configuration
Regular monitoring and thorough testing of explicit messaging interactions within Studio 5000 will
help you optimize the performance of your industrial automation system and streamline inter-
controller communication.
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Using Implicit Controller Tags

In Studio 5000, Implicit Controller Messaging offers a seamless way to establish communication
between various devices within an industrial automation system. To implement Implicit Controller
Messaging follow the steps below:

1. Start by creating and configuring the necessary 1/O tags in the "Controller Tags" section of
the project tree. These tags will represent the data you intend to exchange between
devices.

2. Import your PQconnect Controller under “I/O Configuration” Section in the Project Tree, make
sure you select your ethernet section. Follow Viewing the PQconnect device in RSLogix
5000.

3. Utilize ladder logic or structured text routines to read and write data to the configured 1/0
tags. As the data is exchanged automatically based on the configuration, there is no need for
explicit commands to initiate communication.

4. Validate that the parameter “PROC_DATA_CMD_EN” is set to 1 in your PQconnect device.

Regularly monitor the data flow and use diagnostic tools provided by Studio 5000 to troubleshoot
any communication issues. Implicit Controller Messaging streamlines data exchange, contributing
to efficient automation processes and enhanced connectivity in your industrial setup.

Reading and writing to PQconnect Waveform Arrays

The waveform data displayed by the PQconnect is available over EtherNet/IP using the ADI
object class with the code 0xA2 to access data. To implement Explicit PQconnect Waveform
Arrays follow the steps below:

1. Begin by navigating to the “Controller Tags” section in the project tree and configure the
necessary tags for your messaging application. Make sure that the data type and style
matches the Waveform array you are attempting to get. For example, for accessing
VLineBCPIlot for Read/Write the datatype should be INT for an array size of 192 bytes. An
example is shown below:

Properties » 0
os: Oy :Exterded Properties... v:
4 General A

Mame VLineBCPlot

Description

Usage <controller=

Type Base

Alias For

Base Tag

Data Type IMT[182]

Scope A5069_L30GERM

External Access Read/Write

Style Decimal

Constant Mo

Required

Visible

Alarms 0

Figure 52: VLineBCPlot for Read/Write

2. Once configured, incorporate these tags into your ladder logic or structured text routines to
initiate explicit messaging transactions by utilizing the messaging functions providing by
Studio 5000 to send and receive data between controllers. Below is an example of Message
Block configuration for getting any Parameter in the PQconnect Board. Note: Make sure to
set your Communication Path to your device name. For instance, number review
EtherNet/IP Waveform Data Section of this Manual. An example is shown below for
VLineBCPlot waveform array.
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Message Configuration - M5G02 et

Configuration | Communication Tag

Message Type: CIP Generic w
Service | get Attribute Single v
Type:

-
-

e Class: (HeX)  pegtination VLineBCPlot[0]| vl
Instance: Attribute: (Hex) Flement: Mew Tag

Figure 53: VLineBCPlot Waveform Array Example

3. This will gather all the data for the waveform array. To grab one value of the array at every
index. A counter and move function block will have to be used in order to get store one value
in a controller tag. A sample Ladder logic for this is shown below for VLineBCPlot. Note:
Local tags were created in this process for the CTU and MOV function block. Along
with an INT controller Tag VINEB.

MSGOZ. DN cTu

COUNTI2LDN

TOGGLE.0 MoV

Source VLineBCPiot{index2)

Figure 54: Sample Ladder Logic for VLineBCPlot

EtherNet/IP EDS File and Conformance Info

The EDS file for the EtherNet/IP communication interface can be read from the PQconnect board or is
available from the TCl website (EtherNet/IP EDS File) or available via TCI technical support (direct dial
414-357-4541, email tech-support@transcoil.com)

For a description of the input and output data available over the EtherNet/IP interface, reference the
EtherNet/IP Register Map in this user manual.

EtherNet/IP ODVA Declaration of Conformance Information can be found on TCI website.
(ODVA Declaration of Conformance Pdf)
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EtherNet/IP Register Map

All EtherNet/IP Parameters in the register map can be accessed via explicit controller messaging via a
generic CIP message block in Rockwell Studio 5000. The class ID for all Parameters will be 0xA2 in hex
with the Instance ID corresponding to the Register Map Instance ID value. Please note that the Register
Map tables may not match the EDS file groups parameters and some parameters may only be kept in
reservation for future use.

Status Register Map

This register map contains Filter and Line Status parameters used by the passive filter. Please
reference the Filter Status Table in the IOM if needed.

Note: All parameters with an asterisk (*) in the description will require the Tech level access codes
parameter key A: 0x007D (125) and parameter key B: OxEAG6E (60014). All parameters are enabled
for communication to EtherNet/IP unless explicitly stated otherwise in the Notes Column of the
Table.

Table 43: Status Feedback and Setpoint Parameters Register Ma

Parameter Name Instance Default &
(EtherNet/IP Name) ID Description Type Ranges Notes

User State Parameter

00 = INIT_START

01 = INIT_DELAY

02 = INIT_E2_CHIP

03 = INIT_FLASH_TEST

04 = WRITE_FLASH_TEST

05 = SETUP_FLASH

06 = SETUP_NON_CAL_FLASH

07 = SAVE_CURRENT_VALUES

08 = STAMP_EE

09 = INIT_FROM_DEFAULTS

206 User State R Default:0 10 = INIT_FROM_FLASH

11 = EXECUTE_PARAM_FUNCTIONS
12 = PARAM_INIT_FINISH

13 = RESTORE_DEFAULTS

14 = RESTORE_NON_CAL_DEFAULT
15 = INIT_SAVE_CURRENT_VALUES
16 = REBOOT

17 = SETUP_UNIT_CAL_FLASH

18 = RESTORE_UNIT_CAL_DEFAULT
19 = UPDATE_EEPROM

20 = UNPROTECT_EEPROM

21 = PROTECT EEPROM

USER_STATE
(UserState)

Indicates the status of the Filters
CNT_CLOSED 279 Filter tuned circuit R Default-0 tuned circuit contactor.
(CntClosed) contactor closed : 0 = Contactor Closed

1 = Contactor Open

Indicates if the filter has input power

SYS_POWER_ON . . available
(PowerOn) 273 Filter powered on R Default:0 0 = Power Off

1 = Power On

Indicates filters status
0 = Filter is operating
1 = Filter has indicated status warning

SYS_STATUS_OK

(StatusOK) 274 Filter status OK R Default:0

Indicates if the filter is running at its

SYS AT CAPACITY Filter at . maximum current capacity
i 275 frer a maximum R | Default:0 0 = Nominal

(AtCapacity) capacity 1 = At Capacity
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STATUS_FILTER_A

Filter status

Reference Filter Status Table in

(FilterStatusActiveA) 279 Sﬁtsgfkn active A Default:0 IOM
To enabled desired status detections,
enter bit mask from table by
converting to decimal
Range: 0 to 65535
Filter status
STATUS FILTER B 280 | detection active B Default:0
(FilterStatusActiveB) bi
it mask
Reference Filter Status Table in
Line status Iom
STATUS LINE ; . . To enabled desired status detections,
(LineStathActive) 281 detection active bit Default:0 enter bit mask from table by
mask converting to decimal
Range: 0 to 65535
Reference Filter Status Table in
IOM
STATUS_FILTER_LOAD 282 Filter load status Default:0 To enabled desired status detections,
(LoadStatusActive) detection bit mask ’ enter bit mask from table by
converting to decimal
Range: 0 to 65535
STATUS_FILTER_A_ENABLE_RO Filter status A Reference Filter Status Table in
; - — - 283 detection enable Default:0
(FilterStatusEnabledA) bit mask IOM
To enabled desired status detections,
Filter status B enter bit mask from table by
STATUS_FILTER B_ENABLE_RO 284 | detection enable Default:0 converting to decimal
(FilterStatusEnabledB) bi : Range: 0 to 65535
it mask
Reference Filter Status Table in
Line status oM . .
STATUS_LINE_ENABLE_RO 285 detecti . To enabled desired status detections,
. ion enable Default:0 .
(LineStatusEnabled) bi enter bit mask from table by
it mask . .
converting to decimal
Range: 0 to 65535
Reference Filter Status Table in
Filter load status oM . .
STATUS_FILTER_LOAD_ENABLE_RO 286 detecti . To enabled desired status detections,
ion enable Default:0 .
(LoadStatusEnabled) bi enter bit mask from table by
it mask . .
converting to decimal
Range: 0 to 65535
Indicates the present state of the parameter
state machine.
00 = INIT_START
01 = INIT_DELAY
02 = INIT_E2_CHIP
03 = INIT_FLASH_TEST
04 = WRITE_FLASH_TEST
05 = SETUP_FLASH
06 = SETUP_NON_CAL_FLASH
07 = SAVE_CURRENT_VALUES
08 = STAMP_EE
PARAM_STATE 287 Parameter state Default:0 09 =INIT_FROM_DEFAULTS

(ParamState)

10 = INIT_FROM_FLASH

11 = EXECUTE_PARAM_FUNCTIONS
12 = PARAM_INIT_FINISH

13 = RESTORE_DEFAULTS

14 = RESTORE_NON_CAL_DEFAULTS
15 = INIT_SAVE_CURRENT_VALUES
16 = REBOOT

17 = SETUP_UNIT_CAL_FLASH

18 = RESTORE_UNIT_CAL_DEFAULTS
19 = UPDATE_EEPROM

20 = UNPROTECT_EEPROM

21 = PROTECT_EEPROM
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SYS_STATE
(SysState)

288

System state

Default:0

Indicates the present state of the
system state machine (Read Only)
00 = Initialization State Machine
01 = Initialization Parameters

02 = Power on Delay

03 = Unit State Configuration Check
04 = Reset

05 = Force Open Contactor

06 = Force Close Contactor

07 = Auto Load Open

08 = Auto Load Close

09 = Auto kVAR Close

10 = Auto kVAR Open

11 = External Open

12 = External Close

13 = No Contactor

14 = Contactor Closed Inhibited
15 = Calibrate offsets

16 = Calibrate Magnitude

17 = No Communication

18 = Communication configuration
19 = PCB Calibration Check

20 = Unit Calibration Check

21 = Pre-Calibration Check

22 = Unit in Contactor Debug Close

CNT_STATUS
(CntStatus)

289

Contactor
command status

Default:0

Indicates the present contactor status
command,

00 = Init State at Startup

01 = Force Close Condition

02 = Force Open Condition

03 = Auto Load Open Condition

04 = Auto kVAR Open Condition
05 = External Open Condition

06 = No Contactor Condition

07 = Contactor Open

08 = Contactor Param Inhibit

09 = Contactor Power On Inhibit

10 = Contactor Calibrate Inhibit

11 = Contactor Min Reclose

12 = Contactor Close Delay

13 = Contactor Auto Reclose Delay
14 = Contactor Auto Reclose Limit
15 = Contactor Config Inhibit

RELAY_INPUT_STATUS
(RelaylnputStatus)

290

Digital relay input
status

Default:0

Filter Relay Input Status,

0b00 = Relay 1 (Temp Okay), Relay 2
(Temp Okay)

0b01 = Relay 1 (Temp Hot), Relay 2
(Temp Okay)

0b10 = Relay 1 (Temp Okay), Relay 2
(Temp Hot)

0b11 = Relay 1 (Temp Hot), Relay 2
(Temp Hot)

FIELDBUS_STATUS_A
(FBStatusA)

294

Field Bus
communication
status A Register

Default:0

Ethernet Module Status Register A
Notifies the User of the status of the
EtherNet/IP Module.

FIELDBUS_STATUS_B
(FBStatusB)

295

Field Bus
communication
status B Register

Default:0

Ethernet Module Status Register B
Notifies the User of the status of the
EtherNet/IP Module.

SYS_NULL_STAT
(PCBCalStatus)

296

Factory PCB
calibration status

Default:0

System PCB Calibration Status
0 = Not Calibrated

1 =PCB Calibrated
(Completed by Factory)
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Six-bit bitmask of Calibration Status of
Current Channels
0b000001 = channel 1 cal complete

(UnitCalStatus) 300 completed status R Default:0 0b000011 = channel 1 and 2 cal
complete
0b111111 = channel 1 to 6 cal
complete
Indicates Status of the History Log
. 0 = Initializing History Log
mi{fﬁ;—g?a?&s)TATus 312 \H/5Loery Log Status R Default:0 1 = Successfully Reading History
ryog 2 = Out of Bounds history register
3 = EEPROM is busy
; . Reference Filter Status Table
STATUS_FILTER_A_RELAY_ACTION 5 | Merstatus Atelay | g:‘;zu;t_fto To Enable desired status detections,
(FilterStatusRelayAEn) mask 65535- enter bit mask from table by
converting to decimal.
If a status is active and the bit
corresponding to that status in this
Filter status B rela Default:49151 | mask is set, the relay will be
STATUS_FILTER B_RELAY_ACTION 16 action enable bit g RW | Range:0 to activated.
(FilterStatusRelayBEn) mask 65535 0 = Disabled
65535 = All enabled
Reference Line Status Detection
bits
To Enable desired status detections,
enter bit mask from table by
Line status rela Default:71 converting to decimal.
STATUS_LINE_RELAY_ACTION 17 action enable bi); R/W | Range:0 to If a status is active and the bit
(LineStatusRelayEn) mask 65535 corresponding to that status in this
mask is set, the relay will be activated
0 = Disabled
65535 = All enabled
Reference load status detection
bits table
To Enable desired status detections,
enter bit mask from table by
converting to decimal.
Filter load status Default:63 If a status is active and the bit
(SL-I;) Aa-glé?a—tzlsl‘gsg—é%AD—RELAY—ACTION 18 relay action enable R/W Range:0 to corresponding to that status in this
y bit mask 65535 mask is set, the relay will be
activated.
0 = Disabled
65535 = All enabled
; Reference Filter Status Table in
Filter status A tune Default:1
STATUS—FILTER—A—CNT—ACTION 19 contactor action R/W Range:0 to IOM . .
(FilterStatusCntAEn) enable bit mask 65535 To enabled desired status detections,
enter bit mask from table by
) ) converting to decimal.
STATUS FILTER B ONTAGTION || FlersaisBe | peleutgen09 | 67l
(FilterStatusCntBEn) ool bit ok vl o 65535 = All enabled
Reference Line Status Detection
bits
To Enable desired status detections,
enter bit mask from table by
Line status tune Default:64 converting to decimal.
(SL':';]Ae'I'SLtJaStGI;Ié\IEES)NT_ACTION 21 contactor action R/W Range:0 to If a status is active and the bit
enable bit mask 65535 corresponding to that status in this

mask is set, the relay will be activated
0 = Disabled
65535 = All enabled
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Filter load status

Reference load Status Table in IOM
To enabled desired status detections,

STATUS_FILTER_LOAD_CNT_ACTION - tune contactor RIW g:;a“e'fg) N enter bit mask from table by
(LoadStatusCntEn) action enable bit Range: converting to decimal.
mask 0 = Disabled
65535 = All enabled
Status detection
HISTORY_LOG_REQUEST 189 history record R/W Default:0

(HistReqCmd)

request command

HarmonicGuard |IOM

122




HarmonicGuard Filter Manual 5.0 PQconnect Connectivity

Device Register Map

This register map contains the main Device parameters used to define the Filter software,
Bluetooth, EtherNet/IP, and Input parameters. Note that some parameters shown below may not
exist in the parameter database/ or shown in PQVision. These parameters have been reserved
for future use.

Note: All parameters with an asterisk (*) in the description will require the Tech level access codes
parameter key A: 0x007D (125) and parameter key B: OXEAGE (60014). All parameters are enabled
for communication to EtherNet/IP unless explicitly stated otherwise in the Notes Column of the

Table.
Table 44: Device Feedback and Setpoint Parameters Register Map
Parameter Name Instance Default &
(EtherNet Name) ID Description Type Ranges Notes
L : Software Revision Code for Processor
Digital Signal .
DSP_SW_VER Two 8bit ASCII characters
N 207 Processor DSP R Default:0 - o~
(DSPFwVer) firmware version 0x3243 = ASCII for "C2
Fieldbus EtherNet Module Model Number
HMS__SW_VER 209 communications R Default:0
(FBFirmwareVer) processor
firmware version
i Software Revision Code for Bluetooth
BGM SW VER ereless. . Processor
(WLFirmwareVer) 211 communications R Default:0 Two 8bit ASCII characters
firmware version 0x4234 = ASCII for "4B"
Product line EtherNet/IP Only: Reserved
PRODUCT_LINE_NUM 213 identification R | Default:0 Does not exist in Database
(ProdLineNum)
number
EtherNet/IP Only: Reserved
Product type o
PRODUCT_TYPE_NUM 214 identification R Default:0 Does not exist in Database
(ProdTypeNum)
number
) o Filter Input Voltage
LINE_VOLTAGE Configured utility .
(GridVoltage) 215 grid voltage. R Default:0 4800 = 480.0
" ; Filter Input Frequency
LINE_FREQ Utility grid .
(GridFrequency) 216 frequency R Default:0 500 =50.0
Filter Input Phase Orientation
LINE_ROT Utility grid phase . 1 = ABC Rotation Expected
(GridRotation) 217 rotation R Default:0 2 = ACB Rotation Expected
Filter Utility Grid Synchronous
Utility grid Locked (PLL)
I(_Clar\rliﬁg;gg_}écke d) 218 synchronization R Default:0 0 = Not Locked
locked 1 = Locked
Changes the scaling of the waveforms
CURRENT_WAVEFORM_ Waveform dat Default:0 displayed on PQvision
(WaveformFormat) ge: 1= Per Unit
Filter rated Current.
RATED_CURRENT 10 Unit rated RIW Default:2500 10 =1.0 Amps
(RatedCurrent) current Range:30 to 15000 Range: 3 to 1500 Arms
Filter Rated Voltage
RATED_VOLTAGE 11 Unit rated RIW Default:4800 10 = 1.0 Volts
(RatedVoltage) voltage Range:1200 to 6900 | Range: 120 to 690 Vrms
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Filter Rated Frequency
RATED_FREQUENCY RIW Default:60
(RatedFreq) Range:50 to 60
Customer External Control Input 1: J7
Unit of the PCB
rated 0 = Disabled
RELAY_INPUT 1_CONFIG ut||_|ty Default:0 1 = Tuning Reactor Thermal Switch
(Relay1Config) 40 12 9rid | ponge:0 to 4 Input
y freque ’ 2 = Line Reactor Thermal Switch Input
ncy, 3 = Reset Command
(Hz) 4 = External Control Input
Customer External Control Input 2: J8
of the PCB
0 = Disabled
RELAY_INPUT_2_CONFIG Relay input 2 Default:0 1 = Tuning Reactor Thermal Switch
(Relay2Config) configuration Range:0 to 4 . .
2 = Line Reactor Thermal Switch Input
3 = Reset Command
4 = External Control Input
Relay EtherNet/IP Only: Reserved
STATUS_REACTOR_ input/reactor Default:0 Does not exist in Database
SWITCH_DELAY 42 thermal switch R/W Ran e'b to 0
(RelayInDelay) delay time, ge:
(sec)
. Unit serial number section - upper 16
Upper 16 bits of bits of 32-bit unit job number
SYS__SE_RIAL_NUM_Z 160 job number_ of RIW Default:0 Parameter contains UUUU in the
(UnitSerialNum2) the unit serial Range:0 to 65535 UUUULLLL-NN serial number format.
number
Lower 16 bits of Unit serial number section - lower 16
SYS_SERIAL_NUM_1 161 job number of R\ | Defaulto bits of 32-bit unit job number
(UnitSerialNum1) the unit serial Range:0 to 65535 Parameter contains LLLL in the
number UUUULLLL-NN serial number format.
Unit serial number section - two-digit
Line number of . unit number
(SJnSit_sSeEZI[ﬁquﬁ,(\)l;JM_o 162 the unit serial R/W g:;au;t,'ooto 65535 Parameter contains NN in the
number ge: UUUULLLL- NN serial number format.
PCB serial number section
PCB_SERIAL_NUM_1 Upper 16 b|t§ of Default:0 Upper 16 bits of 32-bit unit job number
(PCBSerialNum1) 163 the PCB serial | RIW | ponge:0 to 65535
number ' Parameter contains UUUU in the
UUUULLLL-NNN serial number format.
PCB serial number section
PCB SERIAL NUM 0 Lower 16 blt_s of Default:0 Lower 16 bits of 32-bit unit job number
(PCBSerialNum0) 164 the PCB serial RIW| Range:0 to 65535
number ' Parameter contains LLLL in the
UUUULLLL-NNN serial number format.
PCB serial number section
three-digit unit number
Test number of .
FP%BB_'ITeEs?I:lrJ:)UM 165 the PCB serial R/W gg;au;t_'(?to 65535 Parameter contains NNN in the
number ge-: UUUULLLL- NNN serial number
format.
Unit rated . Filter rated (step 1) capacitance
RATED_STEP_1_CAP 181 capacitance for R/W Default..575 Used for tune circuit no load current.
(RatedStepCap1) Range:0 to 20000 _
tune step 1 10 = 0.1uFarad
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Unit rated Filter rated (step 2) capacitance.
RATED_STEP_2_CAP 182 capacitance for RIW Default:0 Used for tune circuit no load current.
(RatedStepCap2) tunpe step 2 Range:0 to 20000 10 = 0.1uFarad

P Only for filters with dual tuned circuits

Unit rated Filter rated capacitance configuration
RATED_CAP_CONFIG 183 capacitance RIW Default:0 Used for tune circuit no load current
(RatedCapConfig) pa : Range:0 to 1 0 = Delta

configuration 1=Wye

Control Register Map
This register map contains parameters which are used to control the Harmonic Guard filter. Note
that some parameters shown below may not exist in the parameter database/ or shown in
PQVision. These parameters have been reserved for future use and are enabled in EtherNet/IP

EDS File.

Note: All parameters with an asterisk (*) in the description will require the Tech level access codes
parameter key A: 0x007D (125) and parameter key B: OxEAG6E (60014). All parameters are enabled
for communication to EtherNet/IP unless explicitly stated otherwise in the Notes Column of the

Table.
Table 45: Control Feedback and Setpoint Parameters Register Map
Parameter Name Instance Default &
(EtherNet Name) ID Description Type Ranges Notes
Board will give a status
condition of overtempt if it
exceeds 75C or under-temp if
T_AMBIENT 276 Filter controls R Default:0 the temperature descends past
(TControl) temperature Range: -75C to 75C | -40C.
10=1.0deg C
Range: -75C to 75C
Controls start up EtherNet/IP Only: Reserved
SYS_INIT_COMPLETE init and Does not exist in Database
o 277 o R Default:0
(InitCmpl) calibration check
complete
Filter capacitor EtherNet/IP Only: Reserved
! ! Does not exist in Database
CAP_DEGREDATION_WARNING 278 degradation R Default:0
(CapWrn) -
warning
Indicates if the Processor is in
) ) data simulation mode
SYS_DS_MODE 291 Data S|ml_JIat|on R Default:0 0 = Not in Data Sim Mode
(DSMode) mode active 1 = Data Sim Mode
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Indicates PQconnect board
current sensing mode.

0 = Config Sensing Mode Null
1 = Config Sensing Mode is
Auto Selecting

Active feedback 2 = Config Sensing Mode is
CONFIG_MODE_ACTIVE sensing . ABC (Uses all 3 phases for
(ConfigModeActive) 292 configuration R Default:0 sensing, 8 op-amp
mode configuration)
3 = Config Sensing Mode is
AC (Uses Phase A and C for
sensing, uses 6 op-amp
configuration)
System null timer - Indicates
Factory PCB whether the unit is calibrating.
SYS_NULL_TMR 297 calibration timer R Default:0 In units of 10s of milliseconds
(PCBCalTimer) value (600 = 6 seconds)
Controls
processor
(Sc;ﬁ(—:ufl\ﬁ}ﬁ)E—MlN 301 minimum cycle R Default:0
Y time usage,
(10 =1.0%)
Processor Max
= — ycle Usage, efault:
(SCX:CUCSMAg:)E MAX 302 Cycle U R | Default:0
Y (10 = 1.0%)
Processor Avg
= — ycle Usage, efault:
(S(;ﬁCUCSAAVG;E AVG 303 Cycle U R Default:0
yeAve (10 = 1.0%)
Note that defaulting the flash
will clear all calibration data
and require that the calibration
procedure be re-run.
0 = Init State
1 = Stop Update
9 = Save Curnt. Values to Flash
21 = Set User Access
P 25 = Set Tech Access
arameter . 30 = Set Factory Access
PARAM_USER_CMD_REQ Default:1
= — - 1 save/load R/W i 42 = Reboot/Reset PQconnect
(ParamCma) command Range:0 to 300 100 = Clear History Log
150 = Load Values from Flash
200 = Restore Defaults to Flash
255 = Erase All Calibration Data
300 = Erase Unit Calibration
Data
Indicates whether waveform
Waveform ) data is being captured
TVEACE—G?_—.D((:)NE 2 capture trigger R/W gefaul%)t 1 0 = Capture Done
(WaveformTrigCmd) command ange:0 to 1 = Start Capture
Reset contactor
SYS_RESET 3 Contactor reset RIW Default:0 0 = No Command
(ResetCmd) command Range:0 to 1 1 = Reset Contactor Closed
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Contactor Control Mode
Allows the user to keep the
contactor always off/on, auto
turn on/off based on desired
load percentage or kVAR,
external relay input, in debug
close mode.

SYS_CONTROL_MODE 8 Contactor RIW Default:2 0=Al o
(ControlMode) control mode Range:0 to 6 B ways Lpen
1 = Always Closed
2= Auto load
3 = Auto kVAR
4 = External Control Input
5 = No contactor
6 = Diagnostic Always Close
Contactor auto reclose, this
will attempt to reclose the
Enabl contactor after it has been
SYS_AUTO_CONTACTOR_CLOSE 9 ”at et oto | R | Defaulto open through a status
(AutoCloseEn) conl actor auto fo Range:0 to 1 condition
reclose 0 = Disable
1 = Enable
Contactor close i Contactor close threshold in
CNT_CLOSE_LOAD_THRESHOLD 23 threshold in load R/W DefauIF.SO percent rated current®
(CntCloseLoadThrsh) Range:10 to 100 P
control mode % rated current
Contactor will open when it
Contactor reaches the hysteresis *
% rated t
CNT_CLOSE_LOAD_HYSTERESIS o ﬁ'°§2’r open | Defaults 7 rated curren
(CntCloseLoadHys) Y Range:2 to 50
load control
mode
second
CNT_CLOSE_DELAY 27 Contactor close RIW Default:5
(CntCloseDelay) delay time Range:1 to 3600
second
CNT_OPEN_DELAY 28 Contactor open RIW Default:5
(CntOpenDelay) delay time Range:1 to 3600
CNT AUTO RECLOSE DELAY Contactor auto Default:300 second
(CntKutoReéIoseDela )— 31 re-close delay R/W Range:120 to
Y time 65535
System power .
CNT_POWER_ON_DELAY Default:0
(PowerOnDelay) 82 grr:]:tart delay RIW Range:0 to 65535
Maximum number of
CNT_AUTO_RECLOSE_ATTEMPTS 33 gggfgg;z‘;‘;g@r R | Defaults contactors auto re-close
(CntAutoReCloseNum) attempts allowed Range:1to 15 attempts allowed
Contactor auto Default:600 Maximum number of
CNT_AUTO_RECLOSE_TIMESPAN 34 re-close max RIW Ran e'éOO to contactors auto re-close
(CntAutoReCloseTime) attempt time 655??5. attempts time span
span, (sec)
Used to navigate to
bootloader, which launches the
BOOTLOADER_START 39 Bootloader RIW Default:0 main program
(BootCmd) command Range:0 to 2 0 = No Action
1 = Start Bootloader
2 = Start Recovery
System Magnitude Calibration
System . 0 = Disable
SYS_MAG_CAL_ENABLE 78 magnitude RIW DefaulF.O 1 = Enable
(UnitCalEn) AN Range:0 to 1
Calibration
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Contactor

SYS_CNT_MIN_OFF_TIME 113 minimum ooen RIW Default:60
(CntMinOffTime) . P Range:10 to 300
time, (sec)
PCB Calibration
Factory PCB 0 = Disable
SYS_NULL_EN o Default:0 B
(PCBCalEn) 119 calibration R/W Range:0 to 1 1 = Enable
enable
Controls .
SYS_CPU_THRESHOLD 159 Processor fault RIW DefaulF. 12369
(CtrIFaultOnset) Range:0 to 17361
threshold
. Field Bus Command Input
Field Bus ) 0 = No Command
FIELD_BUS_COMMAND 180 communication RIW DefauIF.O 3 = Reset
(FBCmd) module Range:0 to 255 5 = Shutdown
command input
Only used for filters with dual
Current i tuned circuits
?CTT—EEH";ABLE 184 transformer CT | R/W g:‘;}a“e'f'g o1 0 = Disabled
feedback enable ge: 1 = Enabled
Feedback
CONFIG_MODE 187 sensing RIW Default:1
(SensingFdbkMode) configuration Range:1to 3
mode selection
Filter expected input phase
orientation
FAULT_PHASE_ROTATION 74 Phase rotation RIW Default:1 0 = Undef
(PhaseRotationDetect) status setpoint Range:0 to 2 1 = Forward
2 = Reverse
Controls EtherNet/IP Only: Reserved
STATUS_CPU_ERROR_DELAY Processor fault Default:0 Does not exist in Database
157 . R/W
(CtrlFaultDelay) delay time,
(Sec)
Status detection
HISTORY_LOG_REQUEST 189 history record RIW Default:0
(HistReqCmd) request Range:0 to 0
command
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Communication Register Map

This register map contains parameters which are used to communicate back and forth with the
Harmonic Filter. Note that some parameters shown below may not exist in the parameter
database/ or shown in PQVision. These parameters have been reserved for future use and are
enabled in EtherNet/IP EDS File.

Note: All parameters with an asterisk (*) in the description will require the Tech level access codes
parameter key A: 0x007D (125) and parameter key B: OXEAGE (60014). All parameters are enabled
for communication to EtherNet/IP unless explicitly stated otherwise in the Notes Column of the

Table.
Table 46: Communication Feedback and Setpoint Parameters Register Map
Parameter Name Instance Default &
(EtherNet Name) ID Description Type Ranges Notes
Status of the BGM (Bluetooth LE
module)
0 =Idle
) L 1 = Advertising
B\’/SI[VIS_tNtIODULE_STATUS 293 V\tllrteless pairing R Default:0 2 = Connected
( atus) status 3 = Not Responding
4 = Radio Disabled
5 = Firmware Mismatch
Processor Internal Heartbeat Counter
SYS_INT_HB 208 System interrupt R Default:0 Counts and rolls over to zero used to
(IntHeartbeat) heartbeat counter Range:0 to 65535 | verify Processor Clock.
Svst Processor background heartbeat
SYS_BG_HB 299 byskem d R Default:0 Counter Counts and rolls over to zero
(BGHeartbeat) ackgroun Range:0 to 65535 | used to verify processor clock
heartbeat counter o :
peration
Parameter Key Register A
User can write the required parameter
PARAM_KEY_A Parameter access Default:0 access key o this parameter and
p KevA 4 K lue A R/W R 0 to 65535 Parameter Key Register B
(ParamKeyA) ey value ange:0 to To set the PQconnect board in a
different access level.
Parameter Key Register B
User can write the required parameter
PARAM_KEY_B Parameter access Default:0 access key to this pgrameter and
5 R/W ; Parameter Key Register A
(ParamKeyB) key value B Range:0 to 65535 | 14 set the PQconnect board in a
different access level.
Modbus Slave Address
MB_SLAVE_ADDRESS 35 Modbus device RIW Default:10
(ModbusDevicelD) server address Range:1 to 247
Modbus Baud Rate
Modbus device 11520 = 115200 baud rate
MB_BAUD_RATE 36 baud rate, RIW Default:11520 960 = 9600 baud rate
(ModbusBaud) (bits per second) Range:0 to 11520 | 3840 = 38400 baud rate
0 = None
MB_PARITY 37 Modbus device RIW Default:2 1=0dd
(ModbusParity) parity Range:0 to 2 2 =Even
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Modbus Flag Save Settings
MB_SAVE_SET_FLAG 38 Modbus RTU save R | Default0 0 = Not Saving Settings
(ModbusSaveFlag) new settings Range:0 to 2 1 = Saving Settings"
Set to Enable BGM
BLUETOOTH_ENABLE 158 Bluetooth radio RIW Default: 1 1 = Enabled
(BTEn) enable Range:0 to 1 0 = Disabled
BGM_STATIC_PASSKEY_A 174 Upper 16 bits of RIW Default:1
(WLPasskeyA) wireless password Range:0 to 15
BGM_STATIC_PASSKEY_B 175 Lower 16 bits of RIW Default:45575
(WLPasskeyB) wireless password Range:0 to 65535
BGM Security level.
High Security mode blocks new
BGM_SECUIRTY_LEVEL 176 Wireless security Ry | Defaulto pairing requests. Passkey changes
(WLSecurityLevel) level Range:0 to 1 each time a co_nnectlon is attempted.
0 = Low Security
1 = High Security
BGM_NUMERIC_ID 177 Wireless numeric RIW Default:0
(WLNumericlD) identifier Range:0 to 99
: . . 0 = No active request
BGM_PAIRING_MODE Wireless pairing Default:0 e
(WLPairingMode) 178 mode request RIW Range:0 to 1 1= Active request
BGM_COMMAND 179 Wireless command RIW Default:0
(WLCmd) input Range:0 to 255
Running number of .
POWER_CYC_COUNT 188 powers on-off RIW DefauItI.O
(PwrCycCount) cycles Range:0 to 0

Power Register Map
This register map contains parameters that are used to store and calculate the power output and
input of the harmonic filter. Note that some parameters shown below may not exist in the
parameter database/ or shown in PQVision. These parameters have been reserved for future use

and are enabled in EtherNet/IP EDS File.

Note: All parameters with an asterisk (*) in the description will require the Tech level access codes
parameter key A: 0x007D (125) and parameter key B: OXxEAGE (60014). All parameters are enabled
for communication to EtherNet/IP unless explicitly stated otherwise in the Notes Column of the

Table.
Table 47: Power Feedback and Setpoint Parameters Register Map
Parameter Name Instance Default &
(EtherNet Name) ID Description | Type Ranges Notes
Line apparent Default:0 Total Filter input apparent power.
FS_LLiInI\éF)E_APPARENT_TOTAL 258 power, R Range: 0 to 1000
(kVA) kVAR
Line real Default:0 Total Filter input real power.
?P_I_Lilnl\el}f)E_REAL_TOTAL 259 power, R Range: 0 to 1000
(kW) kVAR
Line reactive Default:0 Total Filter input reactive power:
P_LINE_REACTIVE_TOTAL N Negative number indicates
; 260 power, R Range: 0 to 1000 . . i o
(QLine) (VAR) KVAR inductive power; Positive number
indicates capacitive power.
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Filter input Displacement Power
Factor — Negative value

Line power Default:0 indicates lagging power factor.
PF,—FLll_NE—POWER—FACTOR 261 factor, R Range: -1000 to 1,000 = 1.00 Unity PF
e ) 1000 050 = 0.05 Lomine P
=0. eading
. Total Filter output apparent
Load apparent Default:0
P_LOAD_APPARENT_TOTAL 262 power, R Range: 0 to 1000 power
(SLoad) (KVA) KVAR
. Total Filter output real power
P_LOAD_REAL_TOTAL Load real DefauItI.O
263 power, R Range: 0 to 1000
(PLoad) (kW) KVAR
Total Filter output reactive
: . power: Negative number
P_LOAD_REACTIVE_TOTAL Load reactive Defauilt:0 indicates inductive power.
264 power, R Range: -1000 to o~ Al
(QLoad) (kVAR) 1000 KVAR Positive number indicates
capacitive power
Filter output Displacement
Power Factor — Negative values
Load power Default:0 indicate lagging power factor.
(F’P—ll:g'gg)—POWER—FACTOR 265 factor, R | Range:-1000to | 1,000 = 1.00 Unity PF
(%) 1000 -950 = 0.95 Lagging PF
950 = 0.95 Leading PF
Measured
P_LOAD_REAL_MEAS Load real )
(PLoadAl) 266 power, R Default:0
(kW)
Unit rated o load in tonthe of amps.
NO_LOAD_CAP_CURRENT 308 I‘fapdaggance no R Default:0
(ITuneNoLoad) currentp Range: 0 to 65535
(Farads)
. Effective nameplate kVAR after
VAR EFFECTIVE E]ftfectlve IkVAR KVAR factor. Used for kVAR
_ arter applying . contactor control
: 309 R Default:0
(KVAREffective) kVAR factor, 10 = 10KVAR
(kVAR) Range: -32768 to 32767
Slope factor Slope factor applied to
applied to nameplate kVAR for kVAR
PF_KVAR_SLOPE 310 nameplate R Default:0 contactor control.
(KVARSIope) kVAR for kVAR : Range: -32768 to 32767
contactor
control.
Intercept factor Intercept factor applied to
applied to nameplate kVAR for kVAR
nameplate contactor control.
PF_KVAR_INTERCEPT 311 KVAR for KVAR R Default:0
(KVARIntercept) contactor Range: 0 to 65535
control.,
(kVAR)
Contactor close threshold for
Clontatcr:or hold kVAR control
CNT_CLOSE_KVAR_THRESHOLD 05 AR T4 gy | Default50 negative setpoint = lagging
(CntCloseKVARThrsh) trol mod Range:0 to 1000 target
?IS\?Ar;)mO e, positive setpoint = leading target
Contactor Contactor will open when it
close/open reaches the hysteresis
CNT_CLOSE_KVAR_HYSTERESIS 26 hysteresis in RIW Default:10
(CntCloseKVARHys) kVAR control Range:5 to 100
mode,

(%)
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SYS_PF_STEP_1_KVAR

29 Tune circuit 1,

Default:5

Desired filter KVAR for contactor

(TuneKVAR1) (KVAR) RW | Range:0 to 500 to enable
o Filter Second Tuned Circuit

SYS_PF_STEP_2_KVAR 30 Tune circuit 2, RIW Default:5 kVAR (Only used for filters with
(TuneKVAR2) (kVAR) Range:0 to 500 dual tuned circuits)

Factor applied 100=1.0

to nameplate
PF_KVAR_FACTOR_NL 185 kVAR at no RIW Default:105
(KVARFactorNL) load for kVAR Range:100 to 140

contactor

control

Factor applied 100=1.0

to nameplate
PF_KVAR_FACTOR_FL 186 kVAR at full RIW Default:115
(KVARFactorFL) load for kVAR Range:100 to 140

contactor

control

Voltage Register Map
This register map contains parameters that are used to Line and Tune Voltages in RMS, the
voltage in these parameters described by a factor of 10, meaning that a value of 10 indicates 1.0
Vrms. Note that some parameters shown below may not exist in the parameter database/ or
shown in PQvision. These parameters have been reserved for future use and are enabled in
EtherNet/IP EDS File.

Note: All parameters with an asterisk (*) in the description will require the Tech level access codes
parameter key A: 0x007D (125) and parameter key B: OXxEAGE (60014). All parameters are enabled
for communication to EtherNet/IP unless explicitly stated otherwise in the Notes Column of the

Table.
Table 48: Voltage Feedback and Setpoint Parameters Register Map
Parameter Name Instance
(EtherNet Name) ID Description Type Default & Ranges Notes
. Default:0 Source Utility Line Phase
X/—I_Li'n'\éi{;{%;'\"s 219 '(-1';‘)9:";"8"‘3;[’3';359 AB RMS, R | Range:0t0 1000 to Phase Voltage (A-B)
) rms
. Default:0 Source Utility Line Phase
EQ_LﬁL'\éEBE%CMsF,{)MS 220 L('1”§ ;’ﬂ'tggveo‘l’tgf‘se BC RMS, R | Range:0t0 1000 to Phase Voltage (B-C)
) rms
. Default:0 Source Utility Line Phase
EQ—LﬁL'\é%R%AMg)MS 221 (L1”(‘)e="$'gagzlfsr;""59 CARMS, R | Range:0t0 1000 to Phase Voltage (C-A)
) rms
Default:0 Filter Output Phase to
2@—&3@2@%{;'\"8 234 (Lfg‘i ‘fga\‘/goeltg)hase AB RMS, R 5ange: 0 to 1000 Phase Voltage (A-B)
) rms
Default:0 Filter Output Phase to
X/—I_Lc%‘g(—:g%ﬂ—g'\"s 235 '('1";2 ‘gogavgoelt‘s’)hase BC RMS, R 5ange: 0 to 1000 Phase Voltage (B-C)
) rms
Default:0 Filter Output Phase to
X/—Ifcg'ggxgﬁﬂ—;'\"s 236 '('103‘1 ‘;‘_’ge\‘?oeltg)hase CARMS, R Sange: 0 to 1000 Phase Voltage (C-A)
rms
L Default:0
V_TUNE_A_RMS Tuned circuit voltage phase AB RMS, .
(VTuneABRMS) 2461 (10= 1.0 Volts) R | Jange: 0101000
rms
L Default:0
V_TUNE_B_RMS Tuned circuit voltage phase BC RMS, .
(VTuneBCRMS) 247 | (10= 1.0 Volts) R | Jange: 0o 1000
rms
L Default:0
V_TUNE_C_RMS Tuned circuit voltage phase CA RMS, .
(VTuneCARMS) 248 | (10=1.0 Volts) R | Jange: 0o 1000
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THVD Register Map
This register map contains parameters that are used to Line and Tune Total Harmonic Voltage
Distortion percentages, the THVD percentages are described by a factor of 10, meaning that a
value of 10 indicates 1.0 %.

Note: All parameters with an asterisk (*) in the description will require the Tech level access codes
parameter key A: 0x007D (125) and parameter key B: OXxEAGE (60014). All parameters are enabled
for communication to EtherNet/IP unless explicitly stated otherwise in the Notes Column of the

Table.

Table 49: THVD Feedback and Setpoint Parameters Register Map

5.0 PQconnect Connectivity

adjustment factor

Range: -32768 to 32767

Parameter Name Instance
(EtherNet Name) ID Description Type | Default & Ranges Notes
V_LINE_AB_THD Line voltage phase _ 10=1.0%
(VLineABTHD) 222 AB THD R | Default0
V_LINE_BC_THD Line voltage phase . 10=1.0%
(VLineBCTHD) 223 BC THD R | Default:0
V_LINE_CA_THD Line voltage phase _ 10=1.0%
(VLineCATHD) 224 CATHD R | Default0
V_LOAD_AB_THD Load voltage phase i 10=1.0%
(VLoadABTHD) 237 AB THD R | Default0
V_LOAD_BC_THD Load voltage phase _ 10=1.0%
(VLoadBCTHD) 238 BC THD R | Default0
V_LOAD_CA_THD Load voltage phase . 10=1.0%
(VLoadCATHD) 239 CATHD R | Default0
V_TUNE_A THD Tuned circuit voltage _ 10=1.0%
une phase :
VTuneABTHD 249 hase AB THD R | Default0
V_TUNE_B_THD Tuned circuit voltage _ 10=1.0%
une phase :
\VTuneBCTHD 250 hase BC THD R | Default0
V_TUNE_C_THD 251 Tuned circuit voltage R Defaulto 10=1.0%
(VTuneCATHD) phase CA THD ’
. Percent rated voltage
FAULT_HIGH_THD_ONSET 71 Voltage THD high Ry | Default:120
ineHi nset onset threshol ange:20 to
VLineHighTHDO hreshold Range:20 to 200
FAULT_HIGH_THD_CLEAR 75 Voltage THD high R | Default110 Percent rated voltage)
ineHi ear clear thresho ange:20 to
VLineHighTHDCI lear threshold Range:20 to 200
FAULT_HIGH_THD_DELAY 73 Voltage THD high Ry | Default20 seconds
ineHi ela elay time, ange:1 to
VLineHighTHDDelay delay ti Range:1 to 3600
STATUS_HIGH_THD_WARNING_ X‘;'::I%Z THD high Default0
ONSET 75 RIW y
(VLineHighTHDWmOnset) E’F‘,r:fg;‘::g Range:0to 0
Voltage THD high EtherNet/IP Only:
STATUS_HIGH_THD_WARNING_ o ear Defaulto Reserved
CLEAR 76 threshgl g RW | Rangeid to 0 Does not exist in
(VLineHighTHDWrnClear) (Percent) Database
STATUS_HIGH_THD_WARNING_ -7 VVVZ'::i?]e Td';g ht'i?:e R | Defaulto
DELAY (VLineHighTHDWrnDelay) (s00) g defay time, Range:0 to 0
; . Value set by Factory
V_THD_SCALAR (VTHDScalar) 115 Voltage THD gain Rw | Default:16384
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Current Register Map

This register map contains parameters that are used to Line and Tune Currents in Amps RMS.
Note that some parameters shown below may not exist in the parameter database/ or shown in
PQVision. These parameters have been reserved for future use and are enabled in EtherNet/IP
EDS File.

Note: All parameters with an asterisk (*) in the description will require the Tech level access codes
parameter key A: 0x007D (125) and parameter key B: OXEAGE (60014). All parameters are enabled
for communication to EtherNet/IP unless explicitly stated otherwise in the Notes Column of the
Table.

Table 50: Current Feedback and Setpoint Parameters Register Map

Default
Parameter Name | Instance &
(EtherNet Name) ID Description Type | Ranges Notes
Filter Input Current
zl_ll_iln’:iﬁAl\ﬁsR)MS 225 Line current phase A RMS, (10 = 1.0 Amps) R Default:0 | Phase A
Range: 0 to 1000 Arms
Filter Input Current
zl_ll_ilnl\éléﬁl?»mg)MS 226 Line current phase B RMS, (10 = 1.0 Amps) R Default:0 | Phase B
Range: 0 to 1000 Arms
Filter Input Current
}TbLhé%_é)Mg)l\/IS 227 Line current phase C RMS, (10 = 1.0 Amps) R Default:0 | Phase C
Range: 0 to 1000 Arms
I_LOAD_A_RMS - .
(ILoadARMS) 240 Load current phase A RMS, (10 = 1.0 Amps) R Default:0
I|_LOAD_B_RMS - .
(ILoadBRMS) 241 Load current phase B RMS, (10 = 1.0 Amps) R Default:0
|_LOAD_C_RMS 242 Load current phase C RMS, (10 = 1.0 Amps) R Default:0
(ILoadCRMS) .
| TUNE_A RMS Range: 0 to 1000 Arms
(I_TuneAﬁM_S) 252 Tuned circuit current phase A RMS, (10 = 1.0 Amps) R Default:0
I_TUNE_B_RMS - _ .
(ITuneBRMS) 253 Tuned circuit current phase B RMS, (10 = 1.0 Amps) R Default:0
I_TUNE_C_RMS _—_— - .
(ITuneCRMS) 254 Tuned circuit current phase C RMS, (10 = 1.0 Amps) R Default:0

THID Register Map

This register map contains parameters that are used to Line and Tune Currents in Total Harmonic
Current Distortion percentages, the THID percentages are described by a factor of 10, meaning
that a value of 10 indicates 1.0 %.

Note: All parameters with an asterisk (*) in the description will require the Tech level access
codes parameter key A: 0x007D (125) and parameter key B: OXxEAGE (60014). All parameters are
enabled for communication to EtherNet/IP unless explicitly stated otherwise in the Notes Column
of the Table.

Table 51: THID Feedback and Setpoint Parameters Register Map

Parameter Name | Instance
EtherNet Name ID Description Type | Default & Ranges Notes
y g
il_l_LiLI\éiTrﬁl_DzHD 228 Line current phase A THD, (10 = 1.0%) R Default:0
iﬁ}ilnr\éEBTr?_l—DT)HD 229 Line current phase B THD, (10 = 1.0%) R Default:0
il_ll_ilnl\éléfr?_'_[;l’)HD 230 Line current phase C THD, (10 = 1.0%) R Default:0
LTLch/SEfﬁE)T)HD 243 Load current phase A THD, (10 = 1.0%) R Default:0
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LI—LLO(;/SQTE—DT)HD 244 | Load current phase B THD, (10 = 1.0%) R | Default:0
h—tgggfﬁ—DT)HD 245 | Load current phase C THD, (10 = 1.0%) R | Default:0
LT'IZFUL:]':ETQTD-;HD 255 | Tuned circuit current phase A THD, (10=1.0%) | R | Default:0
iTTTuL:\eIETEBT)HD 256 | Tuned circuit current phase B THD, (10=1.0%) | R | Default:0
iTTTu%':E?ﬁT)T)HD 257 | Tuned circuit current phase C THD, (10=1.0%) | R | Default:0
}T;:gs_c?a(lzaArl)_ AR 116 Current THD gain adjustment factor R/W g:%ueltzj??;)?& to \F/:LL:gr)s/et >

32767

TDD Register Map
This register map contains parameters that are used to Line and Tune Currents in Total Harmonic
Current Distortion percentages, the THID percentages are described by a factor of 10, meaning
that a value of 10 indicates 1.0 %.
Note: All parameters with an asterisk (*) in the description will require the Tech level access
codes parameter key A: 0x007D (125) and parameter key B: OXxEAGE (60014). All parameters are
enabled for communication to EtherNet/IP unless explicitly stated otherwise in the Notes Column
of the Table.

Table 52: TDD Feedback and Setpoint Parameters Register Map

Parameter Name Instance Default &

(EtherNet Name) ID Description Type Ranges Notes
iTﬁInﬁi?ﬁbT)DD 228 Filter input total Demand Distortion Phase A iTDD, (10=1.0%) | R | Default:0
il_I_Liln'\el,-EBTI'%_DBDD 229 Filter input total Demand Distortion Phase B iTDD, (10 = 1.0%) R Default:0
h—ll'i'n':E—T%—DT)DD 230 Filter input total Demand Distortion Phase C iTDD, (10=1.0%) | R | Default:0
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Scalar Register Map

This register map contains the Scalar parameters used during PCB and Unit Calibration of the
filter. Many of the values are set by TCI, LLC and should not be changed unless suggested by an
TCI, Application Engineer. Note that some parameters shown below may not exist in the
parameter database/ or shown in PQVision. These parameters have been reserved for future
use.

Note: All parameters with an asterisk (*) in the description will require the Tech level access codes
parameter key A: 0x007D (125) and parameter key B: OXxEAGE (60014). All parameters are enabled
for communication to EtherNet/IP unless explicitly stated otherwise in the Notes Column of the
Table.

Parameters should not be changed manually by the user, doing so will alter the filter’s
performance and accuracy.

Table 53: Scalar Feedback and Setpoint Parameters Register Map

Parameter Name Instance Default &
(EtherNet Name) ID Description Type Ranges Notes
Load output peak
V_LOAD_AB_PEAK_RMS_RATIO 267 voltage to RMS ratio R | Default:0
(VLoadABRatio) phase AB, (Percent)
- EtherNet/IP Only:
V_LOAD_BC_PEAK_RMS_RATIO - Load output peak _ Reserved
(VLoadBCRatio) voltage to RMS ratio R | Defaultd Does not exist in
phase BC, (Percent) Database
V_LOAD_CA_PEAK_RMS_RATIO 269 Load output peak _
(VLoadCARatio) voltage to RMS ratio R Default:0
phase CA, (Percent)
Dual Turned Circuit
Current Transformer (CT)
ratios
Note: Only required for
Current Transformer units with two tuned
CT_RATIO 6 CT ratio primary Amps RIW Default:50 circuits
(CTRatio) relative to five Amp Range:5 to 10000 XXXX:5 where XXXX is
secondary, (Amps) the primary turns count of
the CT
100 = 1000:5
50 = 500: 5
Range 5 to 10000
Magnitude scalar for Default:6000
I(I_Il_i L’:E;EMSSEE?;_?CALAR 86 current calculation line R/W Range:-32768 to
phase A 32767
Magnitude scalar for Default:6000
I(I_Il_i L’:E;FBSSTC;?&?CALAR 87 current calculation line R/W Range:-32768 to
phase B 32767
Magnitude scalar for Default:6000
I(TbL':EgFgg&?&?CALAR 88 current calculation line R/W Range:-32768 to
phase C 32767
| TUNE_EST A SCALAR 5 Magnitude scalar for Default:4000 Value set by Factory
(ITuneEstAScalar) current calculation R/W Range:-32768 to
tune phase A 32767
Magnitude scalar for Default:4000
LT;&ZEQEBSSEEET)SCALAR 90 current calculation R/W Range:-32768 to
tune phase B 32767
Magnitude scalar for Default:4000
LT;L%':EgE:SSZECI;T)SCALAR 91 current calculation R/W Range:-32768 to
tune phase C 32767
EtherNet/IP Only:
V_LOAD_SCALAR B 92 Magnitude scalar for RIW Default:0 Reserved
(VLoadBScalar) load voltage phase BC Range:0 to 0 Does not exist in
Database
Default:5982 Value set by Factory
V_LINE_SCALAR_A 93 Magnitude scalar for RIW Range: -32768 to
(VLineAScalar) line voltage phase AB 32767
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V_LINE_SCALAR B

Magnitude scalar for

Default:5982

(VLineBScalar) 94 line voltage phase BC RW ?26;69?: -32768 to
. Default:5982
V_LINE_SCALAR_C Magnitude scalar for S
(VLineCScalar) 95 line voltage phase CA RIW ?267”69;} 32768 to
V_LOAD_SCALAR_A % Magnitude scalar for rw | B e
(VLoadAScalar) load voltage phase AB 32787'
. Default:5982
V_LOAD_SCALAR_C Magnitude scalar for .
(VLoadCScalar) 97 load voltage phase CA RIW ?;;g? ~32768 to
V_TUNE_SCALAR A o Magnitude scalar for W ggia“;tf_ggiég o
(VTuneAScalar) tune voltage phase AB 32787 ’
. Default:5982
V_TUNE_SCALAR_C (VTuneCScalar) 99 Magnitude scalar for RW | Range:-32768 to
tune voltage phase CA 39767
Magnitude scalar for Default: 1091
I—I‘.INE—SCALAR—A 100 line current CT phase R/W Range:-32768 to
(ILineAScalar) A 32767
Magnitude scalar for Default: 1091
ll—ll‘.INE—SCALAR—C 101 line current CT phase R/W Range:-32768 to Value set by Factory
(ILineCScalar) C 32767
Magnitude scalar for Default:1091
|_TUNE_SCALAR_A 102 tune current CT phase R/W Range:-32768 to
(ITuneAScalar) A 32767
Magnitude scalar for Default: 1091
|_TUNE_SCALAR_C 103 tune current CT phase R/W Range:-32768 to
(ITuneCScalar) A 32767
. Default: 12000
T_AMBIENT_SCALAR Magnitude scalar for .
(TAmbientScalar) 104 controls temperature RIW ?267”69;} 32768 to
V_LINE_RMS_SCALAR 105 RMS calculation scalar | o g:;a“;tf_‘;g% o
VLineRMSScalar for line voltage g€
32767
V_LOAD_RMS_SCALAR 106 RMS calculation scalar | . | porautds?
(VLoadRMSScalar) for load voltage 32787'
. Default:128
|_LINE_RMS_SCALAR (ILineRMSScalar) 107 RMS calculation scalar | pry | Range:-32768 to
for line current 39767
|_LOAD_RMS_SCALAR 108 RMS calculation scalar | . | poraut1®8
(ILoadRMSScalar) for load current 32787'
Minimum voltage to
STATUS_MIN_DETECTION_VOLTAGE 109 enable status RIW Default:0
(VLoadMinDetect) detections, (Percent in Range:0to 0 EtherNet/IP Only:
rated voltage) Reserved
Minimum voltage to Does not exist in
FUND_MIN_TRACKING_VOLTAGE 110 enable output voltage RIW Default:0 Database.
(VLoadMinTrack) frequency tracking, Range:0 to 0
(percent rated voltage)
|_TUNE_TAP_GAIN 4 Line reactor tap tum R | R
(ITuneTapGain) coupling gain 327697.
. Default: 16384
V_DIFF_LINE_B_SCALAR Line reactor voltage .
(VReactorLineScalarB) 140 scalar phase B RIW ?;;g;} 32768 to
. Default: 16384
V_DIFF_LINE_C_SCALAR 141 Line reactor voltage RIW Range:-32768 to
(VReactorLineScalarC) scalar phase C 39767
Default 16384 Value set by Factory
V_DIFF_TUNE_A_SCALAR Tune reactor voltage N
142 R/W Range:-32768 to
(VReactorTuneScalarA) scalar phase A 39767
Default: 16384
V_DIFF_TUNE_B_SCALAR 143 Tune reactor voltage RIW Range:-32768 to
(VReactorTuneScalarB) scalar phase B 39767
V_DIFF_TUNE_C_SCALAR a4 Tune reactor voltage W gg%“;tf_gg?;%‘é o

(VReactorTuneScalarC)

scalar phase C

32767
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Calibration Reference Register Map
The Calibration Reference Register map contains parameters used by the PQconnect board for
factory calibration of the PCB and the Users Unit. Note that some parameters shown below may
not exist in the parameter database/ or shown in PQVision. These parameters have been

reserved for future use.

5.0 PQconnect Connectivity

Note: All parameters with an asterisk (*) in the description will require the Tech level access codes
parameter key A: 0x007D (125) and parameter key B: OxEAGE (60014). All parameters are enabled
for communication to EtherNet/IP unless explicitly stated otherwise in the Notes Column of the

Table.

Parameters should not be changed manually by the user, doing so will alter the filter’s
performance and accuracy.

Table 54: Calibration Reference Feedback and Setpoint Parameters Register Map

(ITuneEstDecayC)

decay phase C

Range:0 to 65535

Parameter Name Instance
(EtherNet/IP Name) ID Description Type Default & Ranges Notes
— Input current measured
SYS_I_LINE_CAL A " CRfrfreeﬁ”If:eca}L'Z;aetf\” | Defaulto on A phase of the filter
(ILineCalRefA) _ P ’ Range:0 to 65535
(10 = 1.0A)
Reference calibration Input current measured
SYS_|_LINE_CAL_B . Default:0 :
! — — on B phase of the filter
(ILineCalRefB) 80 current line phase B, RW" | Range:0 to 65535 P
(10 = 1.0A)
Reference calibration Input current measured
SYS_I_LINE_CAL_C ; Default:0 .
' — — on C phase of the filter
(ILineCalRefC) 81 current line phase C, RW | Range:0 to 65535 P
(10 = 1.0A)
Reference calibration ) Tune circuit current
S”YS—IE;TL#\‘EA—CAL—A 82 current tune phase A, R/W gefaulf.é)t 65535 measured on A phase of
(ITuneCalRefA) (10 = 1.0A) ange:U 1o the filter
Reference calibration ) Tune circuit current
S”YS—IE;TLIJé\lEgCAL—B 83 current tune phase B, R/W gefaulF_é)t 65535 measured on B phase of
(ITuneCalRefB) (10 = 1.0A) ange:U to the filter
. . Tune circuit current
SYS_I_TUNE_CAL_C 84 55;2;‘1”&?};”?;2%” R | Defaulto measured on C phase of
(ITuneCalRefC) (10 = 1.0A) P ’ Range:0 to 65535 the filter
System mag calibration
Tolerance Value used by
Current calculation the PQconnect for setting
SYS_MAG_CAL_TOL magnitude calibration Default:5 the threshold for
85 R/W . Calibrated reference
(CalTolerance) tolerance, Range:0 to 15000 t
(10 = 1.0A) currents.
Pass/Fail range.
20 = 0.02 amps tolerance
I_LINE_EST_A_INT_DECAY 145 Line current estimation RIW Default:16375
(ILineEstDecayA) decay phase A Range:0 to 65535
I_LINE_EST_B_INT_DECAY 146 Line current estimation RIW Default: 16375
(ILineEstDecayB) decay phase B Range:0 to 65535
I_LINE_EST_C_INT_DECAY 147 Line current estimation RIW Default:16375
(ILineEstDecayC) decay phase C Range:0 to 65535
Value set by Factory
I_TUNE_EST_A_INT_DECAY 148 Tune current estimation RIW Default:16375
(ITuneEstDecayA) decay phase A Range:0 to 65535
|_TUNE_EST_B_INT_DECAY 149 Tune current estimation RIW Default: 16375
(ITuneEstDecayB) decay phase B Range:0 to 65535
|_TUNE_EST_C_INT_DECAY 150 Tune current estimation RIW Default:16375
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. N Default:0
I_L_INE_EST_A_SIN_NULL 151 L|n_e cu!'rent_estlmatlon RIW Range: -32768 to
(ILineEstCalA) calibration sine phase A 39767
|_LINE_EST_B_SIN_NULL 152 Line current estimation R | Defaulto Value set by Factory
(ILineEstCalB) calibration sine phase B Range:-32768 to 32767
|_LINE_EST_C_SIN_NULL 153 Line current estimation R | Defaulto Value set by Factory
(ILineEstCalC) calibration sine phase C Range:-32768 to 32767
|_ TUNE_EST_A_SIN_NULL 154 Tune current estimation rw | Defaulto Value set by Factory
(ITuneEstCalA) calibration sine phase A Range:-32768 to 32767
|_TUNE_EST_B_SIN_NULL 155 Tune current estimation R | Defaulto Value set by Factory
(ITuneEstCalB) calibration sine phase B Range:-32768 to 32767
|_TUNE_EST_C_SIN_NULL 156 Tune current estimation R | Defaulto Value set by Factory
(ITuneEstCalC) calibration sine phase C Range:-32768 to 32767

Offset Register Map

The Offset Register map contains parameters used by the PQconnect board for factory
calibration of the PCB and the Users Unit for offsetting any current, voltage, and temperature
readings. Note that some parameters shown below may not exist in the parameter database/ or
shown in PQVision. These parameters have been reserved for future use.

Note: All parameters with an asterisk (*) in the description will require the Tech level access codes
parameter key A: 0x007D (125) and parameter key B: OxEAGE (60014). All parameters are enabled
for communication to EtherNet/IP unless explicitly stated otherwise in the Notes Column of the
Table.

Parameters should not be changed manually by the user, doing so will alter the filter’s
performance and accuracy.

Table 55: Offset Feedback and Setpoint Parameters Register Map

Parameter Name Instance
EtherNet/IP Name ID Description Type Default & Ranges Notes
g
V_THD_OFFSET 117 Voltage THD offset RIW Default:0
(VTHDOffset) adjustment factor Range: -32768 to 32767
Value set by Factory
|_THD_OFFSET 118 Current THD offset RIW Default:0
(ITHDOffset) adjustment factor Range: -32768 to 32767
V_LOAD_B_OFFSET 120 Load voltage offset rw | Defaulto g"‘e’Net Only: Reserved
VLoadBOffset) phase B Range:0 to 0 oes not exist in
( Database
V_LINE_A_OFFSET 121 Line voltage offset RIW Default:2048
(VLineAOffset) phase A Range:0 to 4096
V_LINE_B_OFFSET 122 Line voltage offset RIW Default:2048
(VLineBOffset) phase B Range:0 to 4096
V_LINE_C_OFFSET 123 Line voltage offset RIW Default:2048
(VLineCOffset) phase C Range:0 to 4096
V_LOAD_A_OFFSET Load voltage offset Default:2048
(VLoadAOffset) 124 phase A RW | Range:0 to 4096 Value set by Factory
V_LOAD_C_OFFSET 125 Load voltage offset RIW Default:2048
(VLoadCOffset) phase C Range:0 to 4096
V_TUNE_A_OFFSET 126 Tune voltage offset RIW Default:2048
(VTuneAOffset) phase A Range:0 to 4096
V_TUNE_C_OFFSET 127 Tune voltage offset RIW Default:2048
(VTuneCOffset) phase C Range:0 to 4096
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V_DIFF_LINE_A_OFFSET 128 Reactor Diff Voltage RIW Default:2048
(VRctrLineAOffset) Offset Phase A Range:0 to 4096
V_DIFF_LINE_B_OFFSET 129 Reactor Diff Voltage RIW Default:2048
(VRctrLineBOffset) Offset Phase B Range:0 to 4096
V_DIFF_LINE_C_OFFSET 130 Reactor Diff Voltage RIW Default:2048
(VRctrLineCOffset) Offset Phase C Range:0 to 4096
V_DIFF_TUNE_A_OFFSE 131 Reactor Diff Voltage RIW Default:2048
T (VRctrTuneAOffset) Offset Phase A Range:0 to 4096
V_DIFF_TUNE_B_OFFSE 132 Reactor Diff Voltage RIW Default:2048
T (VRctrTuneBOffset) Offset Phase B Range:0 to 4096
V_DIFF_TUNE_C_OFFSE 133 Reactor Diff Voltage RIW Default:2048
T (VRctrTuneCOffset) Offset Phase C Range:0 to 4096
I_LINE_A_OFFSET 134 Line Current Offset RIW Default:2048
(ILineAOffset) Phase A for CT Input Range:0 to 8192
I_LINE_C_OFFSET 135 Line Current Offset RIW Default:2048
(ILineCOffset) Phase A for CT Input Range:0 to 8192
|_LOAD_A_OFFSET 136 Load Current Offset RIW Default:2048
(ILoadAOffset) Phase A for CT input Range:0 to 8192
Value set by Factory
|_LOAD_C_OFFSET 137 Load Current Offset RIW Default:2048
(ILoadCOffset) Phase A for CT input Range:0 to 8192
T_AMBIENT_OFFSET 138 Offset for controls RIW Default:683
(TCtrlOffset) temperature Range: -8192 to 8192
V_DIFF_LINE_A_SCALAR 139 Line reactor voltage RIW Default:16384
(VReactorLineScalarA) scalar phase A Range: -32768 to 32767
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Onset and Delay Register Map
The Onset and Delay Register map contains parameters used by the PQconnect board for fault
and status detection logic. Onset is the level at which the fault/status detection activates changing
the threshold can cause fault to occur earlier or later. Clear is the level at which the fault/status
detection is deemed no longer present and allowing the filter to return to normal operation. Note
that some parameters shown below may not exist in the parameter database/ or shown in
PQVision. These parameters have been reserved for future use.

Note: All parameters with an asterisk (*) in the description will require the Tech level access codes
parameter key A: 0x007D (125) and parameter key B: OXEAG6E (60014). All parameters are enabled
for communication to EtherNet/IP unless explicitly stated otherwise in the Notes Column of the

Table.

Table 56: Onset and Delay Feedback and Setpoint Parameters Register Map

5.0 PQconnect Connectivity

(ITuneOCDelay)

(sec)

Range:1 to 3600

Parameter Name Instance Default &

(EtherNet/IP Name) ID Description Type Ranges Notes
V_LINE_OV_ONSET 43 Overvoltage onset threshold, RIW Default:130
(VLineOVOnset) (percent rated voltage) Range:100 to 150
V_LINE_OV_CLEAR 44 Overvoltage clear threshold, RIW Default: 125
(VLineOVClear) (percent rated voltage) Range:90 to 140
V_LINE_OV_DELAY 45 Overvoltage delay time, RIW Default:2
(VLineOVDelay) (sec) Range:1 to 3600

Undervoltage phase loss .
V_LINE_UV_ONSET Default:75
(VLineUVOnset) 46 onset threshold, (percent R/W Range:50 to 90

rated voltage)

Undervoltage phase loss .
V_LINE_UV_CLEAR Default:80
(VLineUVClear) 47 clear threshold, (percent R/W Range:60 to 100

rated voltage)

V_LINE_UV_DELAY 48 Undervoltage phase loss RIW Default:1
(VLineUVDelay) delay time, (sec) Range:1 to 3600
I_LINE_OC_ONSET 49 Overcurrent onset threshold, RIW Default:150
(ILineOCOnset) (percent rated current) Range:100 to 200
I_LINE_OC_CLEAR 50 Overcurrent clear threshold, RIW Default: 140
(ILineOCClear) (percent rated current) Range:90 to 190
I_LINE_OC_DELAY ! Default:5
(ILineOCDelay) 51 Overcurrent delay time, (sec) R/W Range:1 to 3600

Load current balance onset
|_LOAD_BALANCE_ONSET Default:75
(ILoadBalanceOnset) 52 threshold, (percent rated RIW Range:10 to 90

current )

Load current balance clear
|_LOAD_BALANCE_CLEAR Default:80
(ILoadBalanceClear) 53 threshold, (percent rated RIW Range:10 to 90

current )
|_LOAD_BALANCE_DELAY 54 Load current balance delay RIW Default:4
(ILoadBalanceDelay) time, (sec) Range:1 to 3600
|_LOAD_BALANCE_MIN_CURREN Load current balance Default:50

. 55 minimum detect current, R/W X
T (ILoadBalanceMin) Range:10 to 100

(percent rated current)

Tune overcurrent onset i
|_TUNE_OC_ONSET 56 threshold, RIW Defaulf.150
(ITuneOCOnset) Range:100 to 200

(Percent rated current)

Tune overcurrent clear i
I|_TUNE_OC_CLEAR 57 threshold, RIW Defaulf.140
(ITuneOCClear) Range:90 to 190

(Percent rated current)
|_TUNE_OC_DELAY 58 Tune overcurrent delay time, RIW Default:4
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Tune circuit fundamental .
LI—JUL:]':EE%%ESSISET 59 undercurrent onset threshold R/W gzl;auelﬂfi é-) to 100
, (percent rated current ) ge
Tune circuit fundamental .
il_'l-'ruL:l':EEL(J)cI;e_a?)L EAR 60 undercurrent clear threshold, R/W g:LauelF.1750 t0 100
(percent rated current ) ge:
Tune circuit fundamental
|_TUNE_UC_DELAY ; Default:3
(IuneUCDleay) 61 t‘snsce)m“"e”t delay time, RW | Range:1 to 3600
Tune circuit current balance .
(TuneBanceOnssd) 62 | onsetthreshoid, RAW | Range:10 to 90
(percent rated current ) )
Tune circuit current balance .
TUNE SALNCE GLEAR 6o | cowimosno. | B9
(percent rated current ) )
|_TUNE_BALANCE_DELAY 64 Tune circuit current balance RIW Default:2
(ITuneBalanceDelay) delay time , (sec) Range:1 to 3600
Controls overtemperature .
T_AMBIENT_OT_ONSET 65 onset threshold . RIW DefaulF.?OO
(TCtrlOTOnset) (10 = 1.0 deg C) Range:100 to 850
Controls overtemperature .
T_AMBIENT_OT_CLEAR 66 clear threshold , RIW DefaulF.GOO
(TCtrlOTClear) (10 = 1.0 deg C) Range:50 to 800
Controls overtemperature
T_AMBIENT_OT_DELAY . Default:5
(TCtrIOTDelay) 67 ?See'g’ time , RW | Range:1 to 3600
Controls under temperature .
STATUS TAMBIENT UT ONSET | g5 | gnset teshold R | Defeuto
(10 =1.0 deg C) : EtherNet Only:
Controls under temperature . ’
STATUS TABENTULGLEAR | g9 | oo O T
(10 = 1.0 deg C) % Database
Controls under temperature i
STATUS_T_AMBIENT_UT_DELAY 70 delay time, RIW Defaulf.o
(TCtrlUTDelay) (10 = 1.0 deg C) Range:0 to 0

Tech Access Register Map
The Tech Access Register map contains parameters used developers for testing the PQconnect
board and filter or left for future implementation and is only usable for TCI, LLC.

Note: All parameters with an asterisk (*) in the description will require the Tech level access codes
parameter key A: 0x007D (125) and parameter key B: OxEAG6E (60014). All parameters are enabled
for communication to EtherNet/IP unless explicitly stated otherwise in the Notes Column of the

Table.
Table 57: Tech Access Feedback and Setpoint Parameters Register Map
Parameter Name Instance
(EtherNet/IP Name) ID Description Type Default & Ranges Notes
(88125\755)}(_0 304 | Diagnostic peek R | Default:0 A diagnostic Feedback variable
SYS_PEEK 1 2 Diagnostic peek = | Defauli used by Production and
(DiagVal1) 5 value 1 efault: Epgléngermgrior Testing and
SYS_PEEK 2 206 Diagnostic peek R Default0 eld support.
(DiagVal2) value 2 )
SYS_PEEK_3 Diagnostic peek .
(DiagVal3) 307 | value 3 R | Default0
Factory Used Parameter. Used
TEST_VOLTAGE 13 Unit test voltage, | | Default:0 to check if Filter was configured
(TestVoltage) (10 = 1.0 Volts) Range:0 to 6900 with the correct test Voltage.
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Factory Used Parameter. Used

TEST_FREQUENCY 14 Unit test RIW Default:0 to check if Filter was configured
(TestFreq) frequency, (Hz) Range:0 to 60 with the correct test frequency.
SYS_POKE_0 166 Diagnostic poke RIW Default:0
(Poke0) variable 0 Range:-32768 to 32767
SYS_POKE_1 167 Diagnostic poke RIW Default:0
(Poke1) variable 1 Range:-32768 to 32767
SYS_POKE_2 168 Diagnostic poke RIW Default:0
(Poke2) variable 2 Range:-32768 to 32767
SYS_POKE_3 169 Diagnostic poke RIW Default:0
(Poke3) variable 3 Range:-32768 to 32767
SYS_PEEK_ADDR_0 170 Diagnostic peek RIW Default:0
(PeekAddr0) address 0 Range:0 to 65535
Diagnostic peek Default:0
SYS_PEEK_ADDR_1 (PeekAddr1) 171 address 1 R/W Range:0 to 65535
Diagnostic peek Default:0
SYS_PEEK_ADDR_2 (PeekAddr2) 172 address 2 R/W Range:0 to 65535
Diagnostic peek Default:0
SYS_PEEK_ADDR_3 (PeekAddr3) 173 address 3 R/W Range:0 to 65535
Ethernet Enabled but Mapped to
Diagnostic Modbus Instance:
BGM_PASSKEY_A_EIP (DiagFb1) 313 Feedback R Default:0 BGM_PASSKEY_A
Parameter 1 Eead 0”'3’ V:!U‘; g It?’GM
assword - High Bytes
"Ethernet Enabled but Mapped
Diagnostic to Modbus Instance:
BGM_PASSKEY_B_EI . BGM_PASSKEY_B
(DlagT:bZ) - - 314 Feedback R Default:0 Read onIy Value of BGM
Parameter 2 Password - Low Bytes
Diagnostic
DIAGONSTIC_FEEDBACK_3 315 | Feedback R | Default0 ,
(DiagFb3) EtherNet Only: Reserved
Parameter 3 Does not exist in Database
Diagnostic ’
DIAGONSTIC_FEEDBACK_4 316 | Feedback R | Default:0
(DiagFb4) Parameter 4
System Communication Status,
Diagnostic bit 0 = Modbus RTU active,
SYS_COM_ACTIVE . bit 1 = Bluetooth active,
(DiagFbs) 317 | Feedback R | Default: bit 2 = EtherNet/IP active
Parameter 5
Ethernet Enabled but Mapped to
Modbus Instance:
SYS_CNT_MIN_OFF_TIMER
Diagnostic Displays count down time for
SYS_CNT_MIN_OFF_TIMER_EIP 318 Feedback R Default:0 contactor re-closures.

(DiagFb6)

Parameter 6

Once this timer expires
contactor will change the
contactor state to close.

Default: 60 seconds
Range: 30 to 300 seconds

HarmonicGuard |IOM

143




HarmonicGuard Filter Manual

5.0 PQconnect Connectivity

Ethernet Enabled but Mapped to
Modbus Instance:
PARAM_ACCESS_LEVEL_RO

Diagnostic Determines the Level of
f’l:')AiaRp":'\g?')ACCESS—LEVEL—EIP 319 Feedback R Default:0 parameter access to read and/or
9 Parameter 7 change parameter inputs.
0 = Base access
1 = Tech access
2 = Factory access
Diagnostic
(E’Sgg‘?tg?T'C—FEEDBACK—g 320 | Feedback R | Default:0
Parameter 7
Diagnostic
%gg?ﬂ%;'c—FEEDBACK—m 321 | Feedback R | Defaulto
Parameter 10
Diagnostic
%gﬁ?ﬂ?;'C—FEEDBACKﬂ L 322 | Feedback R | Defaulto
Parameter 10
Diagnostic
%QG‘FDQ%T'C—FEEDBACK—Q 323 | Feedback R | Default:0
9 Parameter 12
DIAGONSTIC_FEEDBACK_13 324 E;%T;ZS;LC R Default:0 EtherNet Only: Reserved
(DiagFb13) ’ Does not exist in Database
Parameter 13
Diagnostic
%QG‘FDQE)T'C—FEEDBACK—M 325 | Feedback R | Defaulto
9 Parameter 14
Diagnostic
%QG&'\#%)”C—FEEDBACK—H 326 Feedback R Default:0
9 Parameter 15
Diagnostic
%QG&'\#%)”C—FEEDBACKJG 327 Feedback R Default:0
9 Parameter 16
Diagnostic
(DE;QG?&?T'C—FEEDBACK—g 328 | Feedback R | Default:0
9 Parameter 8
Diagnostic .
DIAG_SETPOINT_1 190 Setpoint RIW DefauIF.O
(DiagSP1) Range:0 to 0
Parameter 1
Diagnostic i
DG SETPONT 2 o (S | e | S
9 Parameter 2 ge:
Diagnostic i
G SETPONT3 (S | | D
9 Parameter 3 ge:
Diagnostic . EtherNet Only: Reserved
DIAG—SETPOINT—A' 193 Setpoint R/W DefauIF.O Does not exist in Database.
(DiagSP4) Range:0 to 0
Parameter 4
Diagnostic i
DIAG SETPONT.S
Parameter 5 )
Diagnostic i
DIAG SETPONT.S
Parameter 6 )
Diagnostic
DIAG_SETPOINT_7 . Default:0
(DiagSP7) 196 | Setpoint RW | Range:0 to 0

Parameter 7
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Enables and Disables Implicit
Setpoint Writes.

Diagnostic . Only used for Passive Filters
DIAG_SETPOINT_8 : Default:0 . -
— i 197 Setpoint R/W . with EtherNet/IP Connectivity.
(PROC_DATA_CMD_EN) Parameter 8 Range:0 to 1
0 = Implicit IO Writes Disabled
1 = Implicit IO Writes Enabled
Diagnostic .
DIAG SETPONT.S
9 Parameter 9 ge:
Diagnostic .
9 Parameter 10 ge:
Diagnostic .
9 Parameter 11 ge:
Diagnostic .
DIAG SETPONT.1 o | Sapam | e | B0
9 Parameter 12 ge:
Diagnostic .
OIRG SETPONT.1: 2o | Sapam | ew | B0
9 Parameter 13 ge
Diagnostic .
DIAG_SETPOINT_14 203 Setpoint RIW DefauIF.O
(DiagSP14) Parameter 14 Range:0 to 0
Diaanostic EtherNet Only: Reserved
DIAG_SETPOINT_15 204 Setgoint RIW Default:0 Does not exist in Database.
(DiagSP15) P Range:0 to 0
Parameter 15
Diagnostic i
DIAG SETPONT.t 05 | Sapom | ew | YO
9 Parameter 16 ge:
Load output
V_OUT_FUND_HZ voltage .
(FFund) 270 fundamental R Default:0
frequency, (Hz)
Estimated input
V—IN—(.:ARRIER—HZ 271 voltage carrier R Default:0
(FCarrier)
frequency, (Hz)
FUND_TRACKING_MODE Fundamental Default:0
111 frequency R/W ;
(FundFreqTrackMode) ) Range:0 to 0
tracking mode
Fundamental
FUND_TRACKING_FILTER 112 frequency RIW Default:0
_GAIN (FundFregFiltGain) reference filter Range:0 to 0

gain
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Read Only Register Map

Note that some parameters shown below may not exist in the parameter database/ or shown in
PQVision. These parameters have been reserved for future use.

Note: All parameters with an asterisk (*) in the description will require the Tech level access codes
parameter key A: 0x007D (125) and parameter key B: OXxEAGE (60014). All parameters are enabled
for communication to EtherNet/IP unless explicitly stated otherwise in the Notes Column of the
Table.

Table 58: Read Only Feedback and Setpoint Parameters Register Map

Parameter Name Instance Default &
(EtherNet/IP Name) ID Description Type Ranges Notes
System Model Numbers
0 = Undefined
3=Sim
101 = HSD
102 = HGL
Digital Signal 103 = HGP
?DSSPP_I\I>|A C%BE\‘IIJ}Z\I)UM_RO 208 Processor DSP R 104 = HSL
model number 105 = HSE
200 = KIT - BLANK
202 = KIT - HGL
203 = KIT - HGP
205 = KIT - HSE
Fieldbus Etherbnet Hardware Version
N umber
HMS_MODEL_NUM_RO 210 communications R Default:0 Notifies the user what type
(FBModelNum) processor model ;
number of Module is connected.
Module Revision Code for
Wireless Bluetooth Processor
BGM_MODEL_NUM_RO 212 communications R Default:0 0 i Null
(WLModelNum) firmware model ’ 1=BGM111
number 2 =BGM210
3 =BGM220
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Assembly Objects
All assembly objects used for EtherNet/IP are of a connection type CLASS 1 for a CIP generic Message
type. Class 1 connection refers to an implicit IO connection where a scanner device makes a connection
with an adapter device and requests an implicit I/O connection. The maximum request packet interval

(RPI) is 10Hz (100ms).

Consuming Assembly Data

5.0 PQconnect Connectivity

Consuming Assembly Data or also known as Output Assembly data is data moving from the
scanner to the device which allows the PQconnect to write data. The instance ID is 150 (0x96)

with a size of 18 bytes, 2 bytes per parameter.

Table 59: Consuming Assembly Data

Bytes Parameter Name Index Info Data Type
0 = NoCmd,
1 =Idle,
9 = Save,
21 = SetBasicAccess,
25 = SetTechAccess,
0-1 ParamCmd 1 30 = SetFctryAccess,
42 = Reboot,
150 = Load,
200 = LoadNonCalDef,
255 = FctryDef,
300 = LoadUnitCalDef
2-3 WaveformTrigCmd 2 0 f NqTrlg,
1 =Trig
4-5 ResetCmd 3 (1) f gotR st, Signed 16-bit
-hs integer value
6-7 ParamKeyA 4
8-9 ParamKeyB 5
0 = ForceOpen,
1 = ForceClose,
2 = Autoload,
10-11 ControlMode 8 3 = AutoPF,
4 = Extinput,
5 = NoCnt
12-13 AutoCloseEn 9
14-15 DiagSP5 194
16-17 DiagSP6 195
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Producing Assembly Data

Producing Assembly Data or also known as Input Assembly data is data moving towards the
scanner which allows the PQconnect to read data. The instance ID for this Producing Data is 100
(0x64) with a size of 180 bytes, 2 bytes per parameter.

Table 60: Producing Assembly Data

Bytes Parameter Name Index Info Data Type

0-1 GridVoltage 215

2-3 GridFrequency 216

0 = Auto,
4-5 GridRotation 217 1=ABC,
2=AC

6-7 GridSynclLocked 218

8-9 VLineABRMS 219 Signed 16-bit
10-11 VLineBCRMS 220 integer value.
12-13 VLineCARMS 221
14-15 VLineABTHD 222
16-17 VLineBCTHD 223
17-19 VLineCATHD 224
20-21 ILineARMS 225
22-23 ILineBRMS 226
24-25 ILIneCRMS 227
26-27 ILineATHD 228
28-29 ILineBTHD 229
30-31 ILineCTHD 230
32-33 ILineATDD 231
34-35 ILineBTDD 232
36-37 ILineCTDD 233
38-39 VLoadABRMS 234
40-41 VLoadBCRMS 235 _ .
42-43 VLoadCARMS 236 ﬁ'f’eg‘ﬁ 1o
44-45 V0LoadABTHD 237
46-47 V0LoadBCTHD 238
48-49 V0LoadCATHD 239
50-51 ILoadARMS 240
52-53 ILoadBRMS 241
54-55 ILoadCRMS 242
56-57 ILoadATHD 243
58-59 ILoadBTHD 244
60-61 ILoadCTHD 245
62-63 VTuneABRMS 246
64-65 VTuneBCRMS 247
66-67 VTuneCARMS 248 Signed 16-bit
68-69 VTuneABTHD 249 integer value
70-71 VTuneBCTHD 250
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72-73 VTuneCATHD 251
74-75 ITuneARMS 252
76-77 ITuneBRMS 253
78-79 ITuneCRMS 254
80-81 ITuneATHD 255
82-83 ITuneBTHD 256
84-85 ITuneCTHD 257
86-87 SLine 258
88-89 PLine 259
90-91 QLine 260
92-93 PFLine 261
94-95 SLoad 262
96-97 PLoad 263
98-99 QLoad 264
100-101 PFLoad 265
102-103 PLoadAlt 266
104-105 V0LoadABRatio 267
106-107 V0LoadBCRatio 268
108-109 V0LoadCARatio 269
110-112 FFund 270
112-113 FCarrier 271
114-115 CntClosed 272
116-117 PowerOn 273
118-119 StatusOK 274
120-121 AtCapacity 275
122-123 TControl 276
124-125 CapWrn 278
126-127 FilterStatusActiveA 279 Signed 16-bit
128-129 FilterStatusActiveB 280 integer value.
130-131 LineStatusActive 281
132-133 LoadStatusActive 282
134-135 ParamState 287
136-137 SysState 288
138-139 CntStatus 289
140-141 RelaylnputStatus 290
142-143 DSMode 291
0 =idle,
144-145 WLStatus 293 1 = advertising,
2 = connected
146-147 IntHeartbeat 298
148-149 BGHeartbeat 299 ) .
150-151 DiagFb5 317 ﬁ'f’eg‘ﬁ Jg[fa'_t
152-153 DiagFb6 318
154-155 DiagFb7 319
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156-157 DiagFb9 320
158-159 DiagFb10 321
160-161 DiagFb11 322
162-163 DiagFb12 323
164-165 DiagFb13 324
166-167 DiagFb14 325
168-169 DiagFb15 326
170-171 DiagFb16 327
172-173 DiagFb8 328
174-175 RatedCurrent 10
176-177 RatedVoltage 11

178-179 RatedFreq 12
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Waveform Data

The waveform data displayed by the PQconnect is available over EtherNet/IP using the ADI object class
with the code 0xA2 to access data. Refer to Reading and writing to PQconnect Waveform Arrays for
more information.

Table 61: Waveform Data

Array Name Instance Size Data Type
TraceA 329 _ .
TraceB 330 128 Slgned 16-bit

integer value.
TraceC 331

VLineABPIot 332 _ .

VLineBCPlot 333 192 Signed 16-bit

integer value.

VLineCAPIot 334

ILineAPIot 335 . .
ILineBPlot 336 192 Slgned 16-bit

integer value.
ILineCPlot 337

VLoadABPIot 338 . .

VLoadBCPlot 339 192 Signed 16-bit

integer value.
VLoadCAPIot 340
ILoadAPlot 341 . .
ILoadBPlot 342 192 Signed 16-bit
integer value

ILoadCPlot 343
DiagAPlot 344 . .
DiagBPlot 345 192 Slgned 16-bit
integer value.

DiagCPlot 346
VLineABSpectrum 347 . .
VLineBCSpectrum 348 50 Slgned 16—bit
integer value.

VLineCASpectrum 349
ILineASpectrum 350 . .
ILineBSpectrum 351 50 Slgned 16-bit
integer value.

ILineCSpectrum 352
VLoadABSpectrum 353 . .
VLoadBCSpectrum 354 50 Signed 16-bit
integer value.

VLoadCASpectrum 355
ILoadASpectrum 356 . .
ILoadBSpectrum 357 50 Slgned 16-bit
integer value.

ILoadCSpectrum 358
HistoryLogRecord 359 8 Signed 16-bit
DiagLogRecord 360 128 integer value.
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6.0 PQconnect Troubleshooting

HarmonicGuard Passive Filter Status Warning

If the desktop interface indicates a status warning, hover over the status detection for a brief
description. Depending on the condition there are multiple ways to try and clear the status warnings.

Only qualified electricians should carry out all electrical installation & maintenance work at the
Harmonic Filter.
Disconnect all sources of power to the and connected equipment before working on the equipment.
Do not attempt any work on a powered filter.
All HarmonicGuard units contain high voltages and capacitors. Wait at least five minutes after
disconnecting the power from the filter before attempting to service the conditioner. Check for zero
voltage between all terminals on the capacitors. Also, check for zero voltage between all phases of
the input and output lines. All maintenance and troubleshooting must be done by a qualified electrician.
Failure to follow standard safety procedures may result in death or serious injury. Unless an external
disconnect means has been provided everything ahead of the filter circuit breaker, including
the reactors, will still be energized.

Warning

Receiving Inspection
The connectivity board has been thoroughly inspected and functionally tested at the factory and
carefully packaged for shipment. After receiving the unit, immediately inspect the shipping container
and report any damage to the carrier that delivered the unit. Verify that the part number of the unit
received is the same as the part number listed on the purchase order.

Connectivity Board Problem
The HarmonicGuard Filter is comprised of five major components: the PQconnect connectivity
board, the line reactor, the tuning reactor, the contactor, and the capacitors. The PQconnect PCB
contains diagnostic LEDs.

LED Placement

Dzo. ID11
= os
= o5
B D21
B D1
B D2

Figure 55: PQconnect LED Placements
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Table 62: LED Functions

6.0 PQconnect Troubleshooting

LED LED Color | Description

D1 Green Tuned circuit contactor control 1

D2 Green Optional 2" Status LED/ tuned circuit contactor control 2
D5 Green Status LED

D6 Green Microprocessor Status LED

D11 Green RS485 Communication is active

D20 Green 24V LED

D21 Green 5V LED

Note: Status LED’s will blink according to the filter status. The microprocessor status LED will blink 1hz if the
filter is okay, however if there has been an alert the LED will blink according to the status detection. It will
initially start with a slow blink (2 = filter lower, 3 = filter upper, 4 = filter input, 5 = filter load) then blink fast

depending on the status code.

The table below shows the specified blinks for each status condition.
Table 63: Specified Blinks for Each Status Condition

Status Condition

Group (Slow blinks)

LED Specifier (Fast Blinks)

Tune Phase A Loss

Tune Phase B Loss

Overvoltage Phase C

Tune Balance Loss Phase A

Tune Balance Loss Phase B

Tune Balance Loss Phase C

Tune Undercurrent Phase A

Tune Undercurrent Phase B

Tune Undercurrent Phase C

Tune Overcurrent Phase A

Tune Overcurrent Phase B

Tune Overcurrent Phase C

Under Temperature

Over Temperature

CPU Error

Tune Reactor Thermal

(N[O [(W|IN|[—~

©

-
o

=N
N

N
N

-
w

-
~

N
(¢)]

-
(o]

Reclose Limit

Line Reactor Thermal

-

Filter Line Phase A Loss

Filter Line Phase B Loss

Filter Line Phase C Loss

Filter Line Overvoltage Phase A

Filter Line Overvoltage Phase B

Filter Line Overvoltage Phase C

Filter Line Frequency Mismatch

Filter Line High THVD

Filter Line Phase Rotation

Filter Load Phase A imbalance

Filter Load Phase B imbalance

Filter Load Phase C imbalance

Filter Load Phase A Overcurrent

Filter Load Phase B Overcurrent

Filter Load Phase C Overcurrent

DO |WIN|m([O|O(N|OO|[O|R[W|IN|[=|>
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Communication Problems
J5 Communication Header with the power de-energized from the filter, check wiring leading
to J5 header
= If the user is using a different RS485 converter than the example above, please
follow the datasheet for the A & B signals and ground for proper setup.
Ensure the drivers of the RS485 to USB converter is installed to the computer. Simple way
of checking while the RS485 converter is connected is to go to the device manager and scroll
down to ports. There will be a device connected to the ports. If your device is not listed, the
user will need to install the correct drivers of the RS485 converter.

HarmonicGuard |IOM
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% Device Manager
File Action View Help

e B EHE=®

[m] x

v & MIS2172

i Audio inputs and outputs
5 Batteries

| Biometric devices

) Bluetooth

[ Computer

= Disk drives

Il Display adapters

¥ Firmware

[ Human Interface Devices
v Imaging devices

E2 Keyboards

§ Mice and other pointing devices
[ Monitors
I Network adapters
8 Ports (COM & LPT)
& RS-485 Port (COMS)

50 Print queues
[ Processors

H7 Security devices

3 Sensors

B Software devices

i Sound, video and game controllers
& Storage controllers

Em System devices

§ Universal Serial Bus controllers

<

PQuvision App Load Defaults
With the RS485 Converter connected to the circuit

o

O O O O O O

o

@)

O O O O O

board

Energize Filter

Open PQvision desktop interface

Go to Settings

Select Load Defaults

Select Apply

Default Modbus settings should be
connecting to the COM port

applied. Try

» If this doesn’t work de-energize power to the filter

and try flipping the A and B signal wires leading to the J5 header of the circuit board.
Hard Reset Modbus settings (Worst Case)
To perform a hard reset of Modbus settings the user will need to remove jumper J20 with
the power de-energized from the filter. Once the jumper is removed connect the RS485

converter to J5 header and energize filter.

Open PQvision

Confirm there is a COM port under Communication and try to connect

Modbus
App  Device

Slave Address:
Baud Rate:

Parity:

Apply

New Current

Defaults

= Note if connecting to the COM port does not work, try flipping the A and B signal
wires leading to the J5 header of the circuit board

Load defaults and apply

Save settings and de-energize filter
Connect jumper to J20

Energize filter

Try connecting to PCB

= All Modbus settings should be set to default settings at this point
» If the board doesn’t connect after trying hard reset contact TCI Tech-Support
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Debug Status Conditions
Based on the status condition there are various ways a status can appear. Some status conditions
are not critical and are used as warnings. Before investigating the filter internally, disengage supply
voltage to the filter. If problems persist after initial checks, please contact TCIl Tech-Support.

Table 64: Status Conditions

6.0 PQconnect Troubleshooting

Status Condition

Description

Debug/ Resolution

Filter Tune Phase Loss
A,B,orC

Phase loss in one of the
phases of the filter tune
circuit

Check fuses of the tune circuit

Check power connections of the tune circuit

Check voltage sense wires leading to the board and reactor, make sure they are
properly connected

Filter Tune balance
Loss Phase A, B, or C

Filter tune imbalance on
one of the phases.

Check power connections of the tune circuit
Check voltage sense wires leading to the board and reactor, make sure they are
properly connected

Filter Tune
Undercurrent Phase A,
B,orC

Filter tune current is seeing
less current than expected

Make sure you have the right size filter selected for the application. Based on the
model number the filter will expect a certain amount of current in the tune circuit.
Check voltage sense wires leading to the board and reactor, make sure they are
properly connected

Filter Tune Overcurrent
Phase A, B, orC

Filter tune current is seeing
more current than
expected

Make sure you have the right size filter selected for the application. Based on the
model number the filter will expect a certain amount of current in the tune circuit.
Check voltage sense wires leading to the board and reactor, make sure they are
properly connected

Under Temperature

Filter ambient temperature
is operating below
threshold (-40C)

Check fuses of control power transformers leading to the heater.

Over Temperature

Filter ambient temperature
is operating above
threshold (+75C)

Check fuses of control power transformers leading to fans.
Make sure fans are operating

CPU Error Processor Malfunction Power cycle unit and if issue persists upgrade firmware and/or contact tech support
g\?viatgthor Thermal Sg::tor Thermal Switch is Check thermal switch connections to PCB and check if thermal switch is damaged

Reclose Limit

Contactor Reclose is at its
limit

The contactor will close for many reasons if you are experiencing any issues with
the contactor view Table 62: Contactor Codes for further details.

Filter Line Phase Loss
A, B,orC

Filter line phase loss

Check fused disconnect or circuit breaker upstream of the filter.
Check input power connections to the filter

Filter Line Overvoltage
Phase A, B, orC

Filter overvoltage on one
of the phases.

Check input power connections to filter
Check voltage setpoint, based on the filter model number entered the filter is
expecting a certain input voltage.

Filter Frequency
Mismatch

Line Frequency does not
match program setpoint

During the user calibration the filter frequency is set based on the model number
entered. Verify the frequency

Filter Line High THVD

High voltage Total
Harmonic Distortion

Check fuses leading to filter capacitors
If fuses are not blown, measure Capacitance of the capacitors
Check power connections of the unit

Filter Line Rotation

Filter phase rotation

Phase rotation differs from default setting. Status condition can be turned off or
switched to ACB

Filter Load Phase
Imbalance A, B, or C

Phase imbalance between
the phases

Check power connections of the line side of the filter
Check voltage sense wires leading to the board and reactor, make sure they are
properly connected

Filter load Overcurrent
Phase A, B, orC

Filter output current is
more than expected

Make sure you have the right size filter selected for the application. Based on the
model number the filter will expect a certain amount of current in the tune circuit.
Check voltage sense wires leading to the board and reactor, make sure they are
properly connected
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Contactor Problem
Parameter 257 Contactor Status can be used to determine why the PQconnect board is not closing
the tuned circuit contactor. The following tables define what a specific contactor status code value
means and list potential resolutions to allow the contactor to close.

Note that some setpoint parameters require tech level parameter access to be viewable over the
serial connection or via the PQvision software. The tech level parameter access key is available

above.
Table 65: Contactor Codes
Code Description Resolution
Contactor is alread The PQconnect is presently commanding the tuned circuit contactor to be closed. If
1 commanded closedy the contactor is not closing check the wiring from the PCB J11 control relay header
) to the tuned circuit contactor and 120VAC control power transformer.
Contactor is open due to The present contactor control mode (feedback parameter 250) is set to Force Open.
2 a Force Open control This control mode will always keep the contactor open. To change the control mode,
mode. see setpoint parameter 510.
Contactor is open due to The present contactor control mode (feedback parameter 250) is set to Automatic
an automatic Igad control Load Control and the measured filter load Amps are below the configured close
h - threshold (feedback parameter 270). The contactor will be closed when the filter load
3 mode and insufficient g
Amps exceed the close threshold. The contactor close filter load current threshold
load Amps to close the . f -
can be adjusted via setpoint parameter 570. The contactor close threshold parameter
contactor. . - ; )
is scaled in units of percent rated nameplate filter current.
The present contactor control mode (feedback parameter 250) is set to Automatic
Contactor is open due to kVAR Control and closing the contactor would exceed the max allowable kVAR
4 an automatic ISVAR flowing to the source to be exceeded (feedback parameter 272). The contactor will
control mode be closed when the inductive load kVAR minus the capacitive tuned circuit kVAR of
' the passive filter is below the max kVAR setpoint parameter. The max kVAR setpoint
parameter can be adjusted via setpoint 572.
The present contactor control mode (feedback parameter 250) is set to External
Control and the external command is set to open the contactor. The external
contactor control command is wired to the PQconnect PCB header J7 where shorting
pins 1 and 2 of that header equal a close command.
Contactor is open due to The internal state of the external control command can be audited via feedback
5 an external contactor L - f
open command parameter 320 in bit position 0. If an external contactor close command is correctly
P ’ being input to the PQconnect board then confirm the J7 header input is configured
as the external control command by verifying feedback parameter 321 is set to a
value of 2=external command input. If the input configuration parameter 321 is not
set to 2=external command input the input configuration can be changed via setpoint
parameter 610.
Contactor is ooen The present contactor control mode (feedback parameter 250) is set to No Contactor
P Mode. No Contactor mode is typically reserved for HGP units that do not include a
because the PQconnect - ) . s
6 ) tuned circuit control contactor. If your HGP unit does include a tuned circuit contactor
has been configured ) ) :
; but the PQconnect is configured to not support a contactor, please call TCI technical
without a contactor. support
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Table 66: Contactor Codes

6.0 PQconnect Troubleshooting

Code

Description

Resolution

Contactor is open due
status detection.

The contactor is open due to a filter, filter line, or filter load status detection being detected that is
configured to open the tuned circuit contactor when detected. The PQconnect continuously
monitors the internal conditions of the HGP passive filter and the external conditions of the filter
line and load currents and voltages. Some status conditions, such as tuned circuit overcurrent,
are configured to open the tuned circuit contactor when detected as a self-protection feature.

The presently configured contactor open actions can be audited using feedback parameters 240-
Filter A, 241-Filter B 242-Filter Line and 243 Filter Load. The set or clear status of these contactor
open status detections can be viewed via feedback parameters 210-Filter A, 211-Filter B 212-
Filter Line and 213 Filter Load. Also, the present value of all status detections and wither they are
configured to open the tune circuit contactor when detected can be viewed via the PQvision
software settings menu screen.

To reset all status conditions and attempt to re-close the contactor the unit can be power cycled,
a serial command can be sent over the network interface via setpoint parameter 502, or an
external wired reset command can be input to the PQconnect PCB at header J8 where shorting
pins 1 and 2 of that header equal a close command. The internal state of the external wired reset
command can be audited via feedback parameter 320 in bit position 1. If an external reset
command is correctly being input to the PQconnect board then confirm the J8 header input is
configured as the external reset command by verifying feedback parameter 322 is set to a value
of 1=external reset command input. If the input configuration parameter 322 is not set to
1=external reset command input the input configuration can be changed via setpoint parameter
611.

Contactor is open due
to a parameter inhibit
condition.

The contactor is open because the PQconnect is still loading stored parameters in flash memory.
This condition should clear shortly after the unit is powered up. If this contactor status condition
persists power cycle the unit and call TCI technical support if the condition does not clear.

Contactor is open due
to a unit power on
delay.

The contactor is open because the PQconnect is waiting for the configured power on delay time
to expire. The power on delay time in units of seconds can be viewed via feedback parameter
281. The power on delay time can be adjusted via setpoint parameter 581.

10

Contactor is open due
to a calibration inhibit.

The contactor is open because the unit is presently undergoing an internal calibration procedure,
or no calibration data has been stored to the unit’s flash memory. If this contactor status condition
persists power cycle the unit and call TCI technical support if the condition does not clear.

11

Contactor is being
held open due to the
minimum reclose
timer.

An internal contactor close event is pending but the contactor is being held open because it was
recently closed, and the minimum reclose time has not been yet achieved. The minimum
contactor re-close time in units of seconds is viewable via feedback parameter 285. This time out
period allows any residual stored charge in the tune circuit capacitors to be dissipated by bleeder
resistors before the tune circuit is re-energized.

If a minimum time is not enforced between repeated contactor close events the contactor may re-
close and apply line voltage out of phase with the residual voltage on the tuned circuit capacitors.
This could cause high currents to flow through the tuned circuit contactor and potentially blow the
contactor protective fuses. The remaining time on the minimum contactor re-close timer can be
viewed on feedback parameter 286.

12

Contactor is being
held open due to
close delay timer.

An internal contactor close event is pending but the contactor is being held open because the
configured contactor close delay time out period has not yet been achieved. The automatic
contactor control modes (load current control and line kVAR control) are configured with contactor
close and open delay timers to avoid changing the contactor state due to short transient
conditions. The presently configured contactor close delay time in units of seconds is viewable
via feedback parameter 274. The contactor close delay time can be adjusted via setpoint
parameter 574

13

Contactor is being
held open due to the
auto reclose delay

An internal contactor automatic reclose event is pending but the contactor is being held open
because the configured automatic re-close time has not been achieved yet.

The PQconnect continuously monitors the internal conditions of the HGP passive filter and the
external conditions of the filter line and load currents and voltages. Some status conditions are
configured to open the tuned circuit contactor when detected as a self-protection feature. An
optional feature can be enabled (feedback parameter 252) to attempt to re-close the tuned circuit
contactor after a status condition has been detected. The auto reclose enable setpoint parameter
is parameter 511 and the auto reclose delay time setpoint parameter is parameter 580.
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Table 67: Contactor Codes

6.0 PQconnect Troubleshooting

Code

Description

Resolution

14

Contactor is
being held open
due to auto
reclose limit
being reached.

An internal contactor automatic reclose event is pending but the contactor is being held open
because the number of re-close attempts in a set time has been exceeded.

The PQconnect continuously monitors the internal conditions of the HGP passive filter and the
external conditions of the filter line and load currents and voltages. Some status conditions are
configured to open the tuned circuit contactor when detected as a self-protection feature. An
optional feature can be enabled (feedback parameter 252) to attempt to re-close the tuned
circuit contactor after a status condition has been detected. However, if too many re-close
attempts (parameter 282) are made within a set time (parameter 283) the unit will stop
attempting to auto reclose.

To debug which status conditions caused the contactor open event the presently configured
contactor open actions can be audited using feedback parameters 240-Filter A, 241-Filter B
242-Filter Line and 243 Filter Load. The set or clear status of these contactor open status
detections can be viewed via feedback parameters 210-Filter A, 211-Filter B 212-Filter Line and
213 Filter Load. Also, the present value of all status detections and wither they are configured
to open the tune circuit contactor when detected can be viewed via the PQvision software
settings menu screen.

When the auto re-close limit has been reached a power cycle of the passive filter unit is required
to clear the condition and allow the contactor to re-close.

Warning

A
Az

Many electronic components located within the filter are sensitive to static electricity.
Voltages imperceptible to human touch can reduce the life, affect performance and/or
destroy sensitive electronic devices. Use proper electrostatic discharge (ESD)
procedures when servicing the filter and its circuit boards.
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EtherNet/IP Problem
Any Connection, Configuration, and status information can be shown on PQvision dedicated
Ethernet setting page. All data is updated in real-time with Ethernet LED status corresponding to
B40 Module LEDS located on the PQconnect board. LED status codes are all labeled on the table

below.
T Settings - O *
Contactor Control  Relay and Status  Modbus  Bluetooth Ethermnet
Ethernet
Configuration (Read Only) Ethernet LED Status
IP Addr [ ceoia [ ceoie
Sub Net [ o2z | epzs
[ eoax @ Lep3e
Wcon @ o
Module Info
FW Ver |1.11
Ve
Mote: The Etherent module is configured via the HMS IPConfig tool. See
the PQconnect Installation and Operation Manual (10M).
Figure 56: LED Status Codes
Table 68: PQconnect LED Codes
LED
Name PQconnect (Itflgr
Ref Off Indicator On Indicator Flashing
No power, no IP address Online, one or more Online, no connections
LED1A D18 Green or no link ’ " | connections established ; bl" hed
(CIP class 1 or 3) establishe
Duplicate IP Address, On or more connections timed
LED1B D17 Red No power or no error fatal error out (CIP Class 1 or 3)
LED2A D22 Green No power or no Qontrolled by a Scanner | Not configured, Scanner in Idle
connection in Run state state
. Recoverable fault(s). Module is
Major fault configured, but stored
LED2B D19 Red No power or no fault (EXCEPTION-state, i
parameters differ from currently
FATAL error etc.)
used parameters
Port 1, No 100 Mbit/s link | Port 1, Link established . L. .
LED3A D24 Green or activity (100 Mbit/s) Port 1, Link Activity (100 Mbit/s)
Port 1, No 10 Mbit/s link Port 1, Link established . L. .
LED3B D23 Yellow or activity (10 Mbit/s) Port 1, Link Activity (10 Mbit/s)
Port 2, No 100 Mbit/s link | Port 2, Link established . . .
LED4A D62 Green or activity (100 Mbit/s) Port 2, Link Activity (100 Mbit/s)
Port 2, No 10 Mbit/s link Port 2, Link established . L. .
LED4B D25 Yellow or activity (10 Mbit/s) Port 2, Link Activity (10 Mbit/s)
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7.0 Maintenance and Service

HarmonicGuard Filter Reliability and Service Life
The HarmonicGuard filter has been designed to provide a service life that equals or exceeds the
life of the VFD. It has been thoroughly tested at the factory to assure that it will perform reliably
from the time it is put into service. It is recommended that the following maintenance is performed
once a year to ensure that the filter will always operate reliably and provide the expected service

life.
Periodic Maintenance
Warning | Only qualified electricians should carry out all electrical installation and
maintenance work on the filter.
Disconnect all sources of power to the drive and HarmonicGuard filter before
working on the equipment. Do not attempt any work on a powered harmonic
filter.

Check to see that the installation environment remains free from exposure to excessive dirt and
contaminants. Refer to the Pre-installation Planning section of this manual.

Check to make sure that the enclosure ventilation openings are clean and unobstructed.

Clean the air filter in units that have filtered air inlets. Clean as often as necessary to prevent dirt
build- up from impeding air flow.

Check the operation of the cooling fan.

Inspect the interior of the enclosure for signs of overheated components. Clean the interior of the
enclosure whenever excess dirt has accumulated.

Torque all power wire connections, loose connections can overheat and damage the filter. All
electrical connections must be re-torqued annually.

Troubleshooting

Only qualified electricians should carry out all electrical installation and maintenance work
. on the HarmonicGuard filter. Disconnect all sources of power to the drive and filter before
Warning working on the equipment. Do not attempt any work on a powered harmonic filter. The

; harmonic filter contains high voltages and capacitors. Wait at least five minutes after

disconnecting power from the filter before you attempt to service the harmonic filter. Check
for zero voltage between all terminals on the capacitors. Also, check for zero voltage
between all phases of the line side of the fuses, Fu1(a)-Fu2(a)-Fu3(a), and all input
terminals L1, L2 and L3 of the line reactor (KDR). All setup, maintenance, and
troubleshooting must be done by a qualified electrician. Failure to follow standard safety
procedures may result in death or serious injury.

Note: when disconnecting wires from components and terminations, mark the wires to correspond
to their component and terminal connection.

Replacement Parts
If replacement parts are needed, please contact your TCI representative. To ensure that the filter
continues to perform to its original specifications, replacement parts should conform to TCI
specifications.

Factory Contacts and Tech Support
For technical support, contact your local TCI distributor or sales representative. You can contact
TCI directly at 800-TCI-8282. Select "Customer Service" or "Tech Support" and have your
HarmonicGuard filter nameplate information available.
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