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Performance Guarantee

Select & install the appropriate HarmonicShield® passive filter in a variable
torque, variable frequency AC drive (VFD) application, or electronically
commutated motor (ECM) within our published technical specifications & we
guarantee that the input current distortion will be less than or equal to 5% THID
HarmonicShield at full load, and less than 8% at 30% load. If a properly sized
& installed filter fails to meet its specified THID level, TCI will provide material
for necessary modifications or replacement filter at no charge.
HarmonicShield passive filters can also provide similar performances in other
drive applications such as constant torque, DC drives & other phase-controlled
rectifiers. However actual THID levels can vary by load and or speed &
therefore, cannot be guaranteed.

Consult factory for assistance when applying HarmonicShield passive 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: 60Hz + 0.75Hz

System Voltage: Nominal System Voltage (line to line) £10%
Balanced Line Voltage: Within 0.5%

Background Voltage Distortion: < 0.5% THVD

For any drive applications, the input VFD current waveform shall be
consistent with that of a VFD with 3% AC line reactance at full load.

The ECM make and model shall be set to all necessary ECM parameters
for compatibility with passive harmonic filters — consult ECM
manufacturer for specific parameters and settings required.

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

Additional harmonic currents may flow into the HarmonicShield passive filter if
there is harmonic voltage distortion already on the system. For applications
where THVD is above 2% please consult TCl tech support.

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

1.0 Safety

Safety Instructions Overview

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

The HarmonicShield filter must be connected to the input terminals of one or more VFDs
or Electronically commutated motors (ECMs). Three-phase power is connected to the input
terminals of the HarmonicShield, and power is supplied to the Harmonic Load or Loads
through the HarmonicShield. The instructions, particularly the safety instructions, for the
VFDs, motors, and any other related equipment must be read, understood, and followed
when working on any 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
severe 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. Readers
are informed of situations that can result in serious physical injury and/or severe damage
to equipment with warning statements highlighted by the following symbols:

Warnin
9 Dangerous Voltage Warning: warns of situations where high

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

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
A malfunction and possible equipment damage. The text describes
ways to avoid the situation.

HarmonicShield ® IOM Manual 7



HarmonicShield Filter Manual 1.0 Safety

General Safety Instructions

These safety instructions are intended for all work on the HarmonicShield. Additional safety
instructions are provided at appropriate points in other sections of this manual.

Warning

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

>

Warnin
g Only qualified electricians should carry out all electrical

installation and maintenance work on the HarmonicShield
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 The HarmonicShield does not have any user serviceable
parts. Please return your filter to TCI for servicing or refer
service to TCI authorized service personnel. Failure to do
so can void your product warranty.

[>

Warning

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

>

Warning
The HarmonicShield filter, drive, motor, and other
connected equipment must be properly grounded.

>

Warning After switching off the power, always allow 5 minutes for
the capacitors in the HarmonicShield filter and VFD drive
to discharge before working on the HarmonicShield, the
VFD drive, the motor, or the connecting wiring. It is a
good idea 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.

>

HarmonicShield ® IOM Manual 8
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HarmonicShield Filter Manual 2.0 General Information

2.0 General Information

Intended Audience

This manual is intended for use by all personnel responsible for installing, operating, and
maintaining the HarmonicShield passive filters. Such personnel are expected to have
knowledge of electrical wiring practices, electronic components, and electrical schematic
symbols.

Thank you for selecting the HarmonicShield passive filter. TCIl has produced this filter in
many harmonic current-generating loads that require input power line harmonic current
reduction. This manual describes installing, operating, and maintaining the HarmonicShield
passive filter.

HarmonicShield Family Description

The HarmonicShield passive filter offers an array of harmonic mitigation solutions
designed for specific applications and industry. The HarmonicShield Base solution
(HSD), HarmonicShield EC Motor solution (HSE), and HarmonicShield Low Capacitance
Solution (HSL). Throughout this document, the HarmonicShield passive filter lineup will
be abbreviated as HarmonicShield. Different Solutions based on the industry will be
covered in this document based on the load application.

The HSD 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 HarmonicShield ECM Solution is the industry leading solution for harmonic mitigation
solution on ECMs. Offering 5% Total Current Demand Distortion (iTDD) performance for
any load conditions ideal for any ECM application.

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

Receiving Inspection

The HarmonicShield 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 HarmonicShield filter is to be stored before use, be sure that it is stored in a location
that conforms to published storage humidity and temperature specifications stated in the
HarmonicShield Technical Specifications. Store the unit in its original packaging.

HarmonicShield ® IOM Manual 9
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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 TCIl 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, One (1) year of useful service,
MSD, V1K not to exceed 18 months from the date of shipment.
PF Guard, HGP,
HGL, HSD, HSL Three (3) years from the date of shipment.
HSE, 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 TCI
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
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 TCl are not authorized to make additional warranties
about TCI'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 TCl are embodied in this writing, and no other
warranties are given beyond those set forth herein.

TCI will only accept the return of any product with prior written approval. Please consult
TCI Customer Service for instructions on the Return Authorization Procedure.

HarmonicShield ® IOM Manual 10
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3.0 Prednstallation Planning

Verify the Application

Make sure that the HarmonicShield filter is correct for the application. The voltage ratings of the
filter must match the input voltage rating of the connected load. The filter's rated frequency must
match the power source's line frequency. The horsepower and current ratings of the filter must be
appropriate for the connected load.

Verify Filter Sizing

For the HarmonicShield HSD solution, size the power (HP or kW) and current ratings to the
matching power (HP or kW) rated for standard VFDs with six-pulse diode bridge rectifiers. The HSD
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 non-
linear loads. The filter power rating (HP or kW) will often differ from the load power rating (HP or
kW).

For the HarmonicShield HSE solution, size the nameplate current to the ECM’s maximum load
amps. To calculate total ECM load amps, consider the input currents for all ECMs connected to the
filter, apply any code required increases to calculate total input current, then select the filter with
this value for rated current or higher.

Don't hesitate to get in touch with TCI Technical Support for additional information and support on
sizing HarmonicShield HSD harmonic filters for your non-six-pulse diode front-end VFD
applications or HarmonicShield HSE harmonic filters for your ECM applications.

HarmonicShield Wiring

The HarmonicShield filter can be connected in series with the input terminals of one or several
VFDs or ECMs that operate as a group. It is designed to provide a low-impedance path for the
major harmonic currents demanded by the VFD or ECM Fan. The filter is offered as a stand-alone
device as an open panel or in an enclosure that is mounted adjacent to the VFD or ECM fan.

The HarmonicShield filters consist minimally of the following features and components:
o A KDR series line reactor prevents system interaction and improves filter performance.
e A tuned filter circuit with:
o ATCI 3-phase tuning reactor specifically designed for the HarmonicShield filter.
o High-endurance, harmonic-rated capacitors
o Bleeder resistors to ensure safe capacitor discharge upon filter shutdown.

HSD/HSL Drive-Applied Filter

The HSD and HSL are drive-applied harmonic filters designed and developed by TCI to reduce the
harmonic currents drawn from the power source by VFDs. The published HarmonicShield standard
solution voltage, power (HP or kW), and current rating applies to matching power (HP or kW) rated
standard VFDs with six-pulse diode bridge rectifiers. The HarmonicShield 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. The filter power rating
(HP or kW) will differ from the load power rating (HP or kW). Please contact TCI Technical Support
for additional information and support on sizing HarmonicShield harmonic filters for your non-six-
pulse diode front-end VFD applications.

HarmonicShield ® IOM Manual 11
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HSE ECM-Applied Filter

The HSE provides a low-impedance path for the major harmonic currents demanded by
Electronically Commutated Motors (ECMs). 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 2022 standard for harmonic distortion mandated by an increasing number of
utilities.

The HSE is a passive filter connected in series with the input terminals of an ECM or several ECMs
that operate as a group. It is designed to provide a low-impedance path for the major harmonic
currents demanded by the ECM fan. The filter is a stand-alone device that is furnished in its own
enclosure and mounted adjacent to the ECM fan.

Nameplate Data
The following information is marked on the nameplate:

Part number: encoding is explained on the following page

FLA: the rated continuous operating current (RMS amps)

System Voltage: the rated 3-phase line voltage (RMS volts)

Hz: the rated frequency (60 Hz)

Phase: 3: The HarmonicShield filter is designed for use only with 3-phase power.
Serial #: 7-digit Unit serial number. The last 6 digits of the serial numebr is used as the
pairing code Bluetooth Pairing with PQconnect for mobile use.

Drawing #: outline and mounting dimension drawing number

Schematic #: schematic diagram drawing number

Manufacturing #: for TCl internal use

Enclosure Type: UL designation

TCL LLG | Germandown, Wi | trenscod.com | S00-824-8262
HarmanicShield

Part Number: HSDOOD3AW3 1000
Orawing #: 10626406 © oo/ U8 USTED

HABS ..~
Spslem Voltage: 280 Schem/Man: 30047 —1/30208

Hz: 60 Manudacturing #: 23191

Phase: 3 Enclosure Type: 38

Figure 1: Example HarmonicShield HSD Nameplate

HarmonicShield ® IOM Manual 12
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Part Number Encoding

Figure 1: Example HarmonicShield HSD Nameplate identifies the significance of each character in
the HarmonicShield part number. The example part number, HSEO100AW31010, designates an
HSE filter is rated 100 HP, 480 volts, 60 Hz. It includes a line reactor, tuning reactor, and capacitors
in a UL Type 3R enclosure, along with a Contactor and PQconnect board.

HS E 0100 A W 3 100 0
Series —|_ -‘r
Model
D = Standard

L = Low Capacitance
E = EC Motor Version
Horse Power

Voltage Rating
A=480V
C =600V (HSD & HSL only)

Frequency
W =60 Hz

Enclosure
0 = Open Type (HSE only)
1 =UL Type 1
3 =UL Type 3R

Option

0 = No contactor
1 = With contactor

Option
0 = Standard, no lugs
1 =Lugs
Option
0 = Standard
1 = PQconnect w/ Modbus RTU over RS485
2 = PQconnect w/ EtherNet/IP (HSD & HSL only)

Option

Figure 2 : HarmonicShield Part Numbering System

HarmonicShield ® IOM Manual 13
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Product Technical Specifications

Table 1: HarmonicShield Technical Specifications. lists the major technical specifications for the
HarmonicShield Filter.

Table 1: HarmonicShield Technical Specifications
Electrical Characteristics

480V, 3 phase, 60 Hz
600 V, 3 phase, 60 Hz (HSD/HSL)

HSD/HSL: 480V: 6.5 to 1200 Amps
Current Ratings 600V: 3.9 to 960 Amps
HSE: 480V: 5 to 188 Amps

With Contactor as low as 0.0 kVAR/HP
kVAR Ratings Without Contactor 0.15 kVAR/HP (HSL)
Without Contactor 0.30 kVAR/HP (HSD)

HSD/HSL: 3-phase diode bridge rectifier loads such as PWM
Load Types AC drives (VFDs).
HSE: Electronically Commutated Motors (ECMs).

HSD/HSL: 3 to 1000 HP
HSE: 5 to 150HP

The included series reactors can tolerate 200% of rated
current for up to 3 minutes once per hour

iTDD Performance <5% when sized appropriately at input to Load array
iTHD Performance <5% at full load

Voltage/Frequency Ratings

Load Power Range

Overload Ratings

Immunity from Voltage

. . <5% iTHD at full load with vTHD as high as 2%
Distortion

Modbus RTU over RS485
EtherNet/IP (HSD/HSL Only)

Environmental Conditions \

Communication Options

Operating temperature Open: -40°C (-40°F) to 50°C (122°F)

Enclosed: -40°C (-40°F) to 40°C (104°F)
Storage temperature -40°C (-40°F) to 60°C (140°F)
Maximum Elevation Up to 6,600 feet (2,000 meters) without derating
Maximum Humidity 95%, non-condensing.

Insertion Impedance +/- 10% at full load current
Agency Approvals \
(W FC o

NOTE: The HarmonicShield filter is UL Listed as an Auxiliary Device in accordance with PART X
of UL 508 Standard for Industrial Control Equipment and does not require an SCCR rating or
marking. HarmonicShield is not an Industrial Control Panel and so does not require a Short Circuit
Current Rating such as is required of Industrial Control Panels to follow NFPA NEC Article 409. For
applications requiring an SCCR rating, TCI offers the HGP product which features the same
performance as the HarmonicShield and is an Industrial Control Panel with a true SCCR rating of
100 KA.

HarmonicShield ® IOM Manual 14
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HarmonicShield Filter Overview

The HarmonicShield Filter provides a low-impedance path for the major harmonic currents demanded by
VFDs or ECMs. This greatly reduces the amount of harmonic current 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. For VFD applications the HSD passive filter
should be used. For ECM applications the HSE passive filter should be used.

Product Ratings and Dimension Tables

The following tables list the ratings and dimensions of the base HSD/HSL/HSE models:

Table 2: 480 V HSD/HSL Standard Ratings and Dimensions

Power Max Load Lug [ | occos MAX MAX MAX MAX
Rating Ampe- Kit W) HEIGHT WIDTH DEPTH | PQconnect | WEIGHT
(HP) () (in.) (in.) (in.) (Ibs.)
3 6.5 NA 110 27.0 16.4 195 72
5 8.0 NA 150 27.0 16.4 195 72
8 12 NA 150 27.0 16.4 195 89
10 16 NA 175 27.0 16.4 195 89
15 23 NA 250 27.0 16.4 195 97
20 31 NA 275 27.0 16.4 195 102
25 38 NA 250 27.0 16.4 195 104
30 49 NA 300 27.0 16.4 195 105
30 49 NA 300 25.2 212 28.5 [w/ PQ] 140
40 62 NA 500 27.0 16.4 195 146
40 62 NA 500 25.2 212 28.5 [w/ PQ] 180
50 73 NA 550 27.0 16.4 195 146
50 73 NA 550 25.2 212 28.5 [W/PQ] 180
60 85 NA 675 25.2 212 28.5 197
75 105 LKOO | 650 25.2 212 28.5 198
100 140 LKO1 750 25.2 21.2 28.5 250
125 170 LK02 | 1050 425 21.3 28.5 315
150 209 LKO3 | 1150 425 213 28.5 360
200 257 LKO3 | 1150 39.1 29.1 36.9 520
250 321 LKO3 | 1200 39.1 29.1 36.9 521
300 405 LK04 | 1600 60.2 36.7 446 790
350 445 LK04 | 1750 60.2 36.7 446 820
400 483 LKO4 | 2050 60.2 36.7 446 985
450 540 LKO5 | 2150 60.2 36.7 446 1140
500 637 LKO5 | 2350 60.2 36.7 446 1150
600 790 LKO6 | 2700 60.2 36.7 446 1230
700 850 LKO7 | 2050 84.0 485 47.0 1295
800 960 LKO7 | 2400 84.0 485 47.0 1295
900 1080 LKO7 | 2550 84.0 485 47.0 1365
1000 1200 LKO8 | 2300 84.0 485 47.0 1365

*HarmonicShield HSD Max Load Amps assumes motor Power Factor loading (0.78 lagging power factor).

Note: Addition of PQconnect option increases Watt Loss by 10 W.

HarmonicShield ® IOM Manual
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Table 3: 600 V HSD/HSL Standard Ratings and Dimensions

Power Max Load Lug || ccos MAX MAX MAX MAX
Rating Ampe- Kit W) HEIGHT WIDTH DEPTH | PQconnect | WEIGHT
(HP) ) (in.) (in.) (in.) (Ibs.)
3 3.7 NA 132 25.7 16.4 19.6 72
5 6.1 NA 170 25.7 16.4 19.6 72
8 9.0 NA 170 25.7 16.4 19.6 89
10 11 NA 220 25.7 16.4 19.6 89
15 17 NA 300 25.7 16.4 19.6 97
20 21 NA 325 25.7 16.4 19.6 102
25 28 NA 355 25.7 16.4 19.6 96
25 28 NA 355 231 21.2 28.6 [w/ PQ] 130
30 34 NA 425 25.7 16.4 19.6 105
30 34 NA 425 231 21.2 28.6 [w/ PQ] 140
40 44 NA 675 25.7 16.4 19.6 146
40 44 NA 675 231 21.2 28.6 [w/ PQ] 180
50 53 NA 700 25.7 16.4 19.6 146
50 53 NA 700 23.1 21.2 28.6 [w/ PQ] 180
60 66 NA 900 23.1 212 28.6 197
75 83 NA 1000 23.1 21.2 28.6 198
100 103 LKOO | 1050 231 21.2 28.6 250
125 129 LKO1 | 1200 405 21.3 28.6 315
150 166 LK02 | 1500 405 21.3 28.6 360
200 209 LKO3 | 1850 37.1 29.1 37.1 520
250 242 LKO3 | 2000 371 29.1 37.1 521
300 321 LKO3 | 2500 60.3 36.7 447 790
350 350 LK04 | 2800 60.3 36.7 447 820
400 404 LK04 | 2700 60.3 36.7 447 985
450 420 LK04 | 3050 60.3 36.7 447 1140
500 482 LK04 | 3000 60.3 36.7 447 1150
600 636 LKO5 | 3200 60.3 36.7 447 1230
700 720 LK06 | 2700 84.0 48.9 471 1295
800 790 LKO6 | 2650 84.0 48.9 471 1295
900 864 LKO7 | 3200 84.0 48.9 47 1 1365
1000 960 LKO7 | 3500 84.0 48.9 471 1365

* HarmonicShield HSD Max Load Amps assumes motor Power Factor loading (0.78 lagging power factor).

Note: Addition of PQconnect option increases Watt Loss by 10 W.

Table 4: 480 V HSE Open Type with Contactor and PQconnect Standard Ratings and Dimensions

Power Rating Max ECM Losses MAX HEIGHT | MAX WIDTH MAX DEPTH MAX WEIGHT
(HP) Load Amps (W) (in.) (in.) (in.) (Ibs.)
5 8 175 27.5 20.0 13.8 65
8 10 200 27.5 20.0 13.8 65
10 15 250 27.5 20.0 13.8 98
15 20 300 27.5 20.0 13.8 100
20 25 350 27.5 20.0 13.8 115
25 32 425 27.5 20.0 13.8 131
30 39 450 27.5 20.0 13.8 163
40 50 475 27.5 20.0 13.8 190
50 60 550 27.5 20.0 13.8 230
60 75 600 27.5 20.0 13.8 290
75 100 750 27.5 20.0 13.8 300
100 125 1100 31.5 24.0 15.8 335
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Table 5: 480 V HSE Type 1 with Contactor and PQconnect Standard Ratings and Dimensions

Power Rating Max ECM Losses MAX HEIGHT | MAXWIDTH | MAXDEPTH | MAX WEIGHT
(HP) Load Amps (W) (in.) (in.) (in.) (Ibs.)
5 8 175 27.0 16.4 16.8 106
8 10 200 27.0 16.4 16.8 107
10 15 250 27.0 16.4 16.8 135
15 20 300 27.0 16.4 16.8 138
20 25 350 25.2 21.2 26.5 171
25 32 425 25.2 21.2 26.5 188
30 39 450 25.2 21.2 26.5 220
40 50 475 252 21.2 26.5 255
50 60 550 25.2 21.2 33.2 285
60 75 600 39.1 29.1 33.2 445
75 100 750 39.1 29.1 33.2 450
100 125 1100 39.1 29.1 33.2 510
125 150 1100 60.2 36.7 39.6 510
150 188 1200 60.2 36.7 39.6 510

Note: Addition of PQconnect option increases Watt Loss by 10 W.

Table 6: 480 V HSE Type 3R with Contactor and PQConnect Standard Ratings and Dimensions

Power Rating Max ECM Losses MAX HEIGHT | MAXWIDTH | MAX DEPTH | MAX WEIGHT
(HP) Load Amps (W) (in.) (in.) (in.) (Ibs.)
5 8 175 27.0 16.4 19.5 106
8 10 200 27.0 16.4 19.5 107
10 15 250 27.0 16.4 19.5 135
15 20 300 27.0 16.4 19.5 138
20 25 350 25.2 21.2 28.5 171
25 32 425 25.2 21.2 28.5 188
30 39 450 25.2 21.2 28.5 220
40 50 475 25.2 21.2 28.5 255
50 60 550 25.2 21.2 28.5 285
60 75 600 39.1 29.1 36.9 445
75 100 750 39.1 29.1 36.9 450
100 125 1100 39.1 29.1 36.9 510
125 150 1100 60.2 36.7 44.6 510
150 188 1200 60.2 36.7 44.6 510

Note: Addition of PQconnect option increases Watt Loss by 10 W.

HarmonicShield Options

Standard Option
The HarmonicShield is a harmonic filter designed and developed by TClI to reduce the harmonic
currents drawn from the power source by VFDs or ECMs.

The HarmonicShield Option consists of the following standard features and components:

A KDR series line reactor.
A TCI 3-phase tuning reactor specifically designed for the selected HarmonicShield
Solution.

e High-endurance, harmonic-rated capacitors.

e Bleeder resistors to ensure safe capacitor discharge upon filter shutdown, located on
capacitors.

Contactor Option
The HarmonicShield Filter has a contactor option that includes a single contactor, which allows the
user to control the insertion of tune circuit using a relay contact in the application. The customer

HarmonicShield ® IOM Manual 17
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will supply a separate 120V source to a terminal block which feeds the contactor. It is recommended
that the user 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
harmonic load is bypassed, and the filter is not bypassed.

The HarmonicShield Contactor Option consists of the following standard features and components:

A KDR series line reactor.
A TCI 3-phase tuning reactor specifically designed for the selected HarmonicShield
Solution.

¢ High-endurance, harmonic-rated capacitors.

e Bleeder resistors to ensure safe capacitor discharge upon filter shutdown, located on
capacitors.

¢ Controllable Contactor for tuned circuit.

For proper operation of the HarmonicShield filter's tuned circuit control contactor, please ensure

your control source has the pull-in and steady state Volt Ampere (VA) rating specified in the Table’s
below.

Table 7: HSD/HSL Tuned Circuit Control Contactor Option Coil Requirements

480 V 600 V 480 V 600 V

Required VA Required VA Required VA Required VA
HP |Inrush [Sealed |Inrush |[Sealed HP |Inrush |Sealed |Inrush |Sealed
3 50 6 50 6 125 (191 17 191 17
5 50 6 50 6 150 |191 17 191 17
7.5 |50 6 50 6 200 |350 20 350 20
10 |50 6 50 6 250 |350 20 350 20
15 |50 6 50 6 300 425 20 350 20
20 |50 6 50 6 350 425 20 425 20
25 |50 6 50 6 400 (425 20 425 20
30 |[50 6 50 6 450 (425 20 425 20
40 |88 9 88 9 500 425 20 425 20
50 |88 9 88 9 600 |750 25 750 25
60 |88 9 88 9 700 |385 18 385 18
75  |191 17 88 9 800 |955 12 385 18
100 [191 17 191 17 900 |955 12 385 18

1000 (880 12 955 12

Table 8: HSE Tuned Circuit Control Contactor Option Coil Requirements

480 V 480 V
Required VA Required VA
HP Inrush [Sealed HP |Inrush |Sealed
5 50 2.2 75 |50 4
7.5 50 2.2 100 |50 4
10 50 2.2 125 |50 4
15 50 2.2 150 {100 9
20 50 2.2
25 50 2.2
30 50 2.2
40 50 2.2
50 50 2.2
60 50 2.2
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Lugs Option
The Lug Option is available for 480V HarmonicShield filters 75 HP and above for HSD filters and
60 HP and above for HSE filters.

For 600 V HarmonicShield filters lug options are available for 100 HP and above, only available in
the HSD Solution.

The lug kits include 3 input / 3 output and a ground lug along with all necessary mounting hardware.
The lug option can be ordered pre-installed at our factory or may be ordered separately as a
customer installed kit.

TCI selected FLEX wire class G-K, UL listed at 600 V, 90°C temperature rating premium quality
CSA certified, single, double, triple, and quadruple wire lugs. Flex rating applies to units through
500 HP for HSD filter and 60 HP to 100 HP for HSE filter.

PQconnect Option

The PQconnect Option is available for all HarmonicShield filters. The PQconnect is an integrated
controls option for TCI’s industry leading passive harmonic filter used for filtering the input of VFDs
or ECMs. 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 mobile

app.

The HarmonicShield PQconnect option consists of the following standard features and
components:

= A KDR series line reactor.

= A TCI 3-phase tuning reactor specifically designed for the selected HarmonicShield
Solution.

= High-endurance, harmonic-rated capacitors.

= Bleeder resistors to ensure safe capacitor discharge upon filter shutdown, located on

capacitors.

PQconnect to monitor and control trap circuit.

Controllable contactor for tuned circuit.

A control power transformer to power the PQconnect and contactor.

Thermal Switches on both the KDR series Line reactor and the KTR tuning reactor.

NOTE: The HarmonicShield HSE contactor option can only be bought with PQconnect. It is
recommended that the contractor be open while under 33% of ECM rated power. This reduces the
possibility of leading power factor interacting with other devices on the power system.

HarmonicShield ® IOM Manual 19

T



HarmonicShield Filter Manual 4.0 Installation Guidelines

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, excessive dirt, or liquids. The unit must be installed in an
environment where it will not be exposed to:

o Corrosive liquids or gasses

o Explosive or combustible gasses or dust

o Excessive airborne dirt and dust

o Excessive vibration [greater than 0.152 mm (0.006 in) displacement, 1G peak]
Select a mounting area that will allow adequate cooling air and maintenance access.

Make sure all electrical system performance guidelines and product technical
specifications are met including source vTHD of less than 2%. If source vTHD is higher
than 2% please contact TCI technical support.

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

Connect the HarmonicShield equipment-grounding lug to the system ground of the
premises wiring system. Use a properly sized grounding conductor. Ground lug is optional
and will not be present if the lugs option is not selected.

Connect three-phase power to the input terminals of the HarmonicShield L1, L2, & L3.

Connect the output power terminals of the HarmonicShield T1, T2, & T3 to the input power
terminals of the harmonic load

Based on the ECM make and model, set necessary ECM parameters for compatibility with
passive harmonic filters — consult ECM manufacturer for specific parameters and settings
required.

Select a Suitable Location

Environment

Locating the HarmonicShield in a suitable environment will help ensure proper performance and a
normal operating life. Refer to the environmental specifications listed in Table 1 and/or noted on
the drawings furnished with the unit.

Warning Unless specifically labelled as approved for such use, this equipment is not
suitable for use in an explosive atmosphere or in a "Hazardous (Classified)
Location" as defined in article 500 of the National Electrical Code (NEC).
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Working Space

Provide sufficient 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 sufficient unobstructed space to allow cooling air to flow through the unit.

The widest or deepest portion of the unit enclosure having ventilation openings must be a minimum
of six inches from adjacent walls or other equipment. Any enclosure sides that do not have
ventilation openings should be a minimum of three inches from adjacent walls or other equipment.

NOTE: 700 HP through 1000 HP HarmonicShield HSD passive filters require service access to
both front and rear of enclosure.

Mounting

Select a mounting area that will allow adequate cooling air flow and maintenance access. When
selecting a mounting location for the HarmonicShield 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 harmonic load.

Wiring

Cable Entry Locations

The enclosed HarmonicShield 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
in the HarmonicShield drawings section of the TCI website, found here:

HarmonicShield Solution: https://www.transcoil.com/ratings table/hsd-ratings-table/

Field Wiring Connection Terminals
Compression type terminals (Lug Options) are available for 480V HSD filters 75 HP and above and
600V HSD filters 100 HP and above. The wire size capacity ranges and tightening torque for all
field wiring connections is listed in Table 9: HSD/HSL Motor Power Terminal Wire Size Capacity
Range and Tightening Torque (Cu)

The HSE filters are available in terminal blocks for field wiring connections terminals for 50HP and
below. The wire size capacity ranges and tightening torque for all wiring connections are listed in
Table 10: HSE ECM Power Terminal Wire Size Capacity Range and Tightening Torque (Cu).

Grounding

The HarmonicShield 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.
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Caution

A

Use copper wire that is appropriate for the voltage and current rating of the
equipment. The wire selection must conform to the requirements of the
National Electrical Code (NEC) and/or other applicable electrical codes.
Use copper wire with an insulation temperature rating of 90°C or higher.

Connect three-phase power of the appropriate voltage and current capacity to the circuit protective
device to the HarmonicShield filter input power terminals. Use copper wire with an insulation
temperature rating of 90°C or higher.

Connect the output terminals of the HarmonicShield to the input power terminals of the harmonic
load. Remember to always consult the VFD or ECM manufacturer's safety, installation, and
operation instructions prior to connecting the HarmonicShield filter to the harmonic load.

Note: Larger power ratings will come without a terminal block but have copper bus bar terminations,
reference the schematic of your specific filter for input and output connections. Optional Lug kits
are available for these filters.

Warning

Avoid contact with line voltage when checking for power.
Failure to follow the safety instructions set forth in this manual can
result in serious injury or death.

Warning

Exercise caution when connecting the filter to the VFD or ECM. Internal
filter components may carry dangerous voltage which can cause death
or serious injury upon contact. Remove all power to the
HarmonicShield filter in compliance to standardized 26 CFR 1920.147
lockout/tagout policies.
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HSD/HSL Connection Diagrams and Wire Size Capacity
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Figure 3 : HSD/HSL with PQConnect Connection Diagram for Low Power Ratings
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Figure 4 : HSD/HSL with PQConnect Connection Diagram 15 HP and Above
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Figure 5 : HSD/HSL Connection Diagram for Low Power Rating
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Figure 6 : HSD/HSL Connection Diagram 15 HP and Above
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Table 9: HSD/HSL Motor Power Terminal Wire Size Capacity Range and Tightening Torque (Cu)

AWG

AWG

Unit Line/Load Connections Ground Connection

HP :;7'? Kit Wire Range** Torque Ibs-in (N-m) |Wire Range** Torque Ibs-in (N-m)
3 to 30 at 480 Volt N.A* |18 AWG to 4 AWG 30 Ibs-in (3.4 N-m) |Two 14 AWG to 2/0 |45 Ibs-in (5.1 N-m)
3 to 50 at 600 Volt N.A* |18 AWG to 4 AWG 30 Ibs-in (3.4 N-m) |Two 14 AWG to 2/0 |45 Ibs-in (5.1 N-m)
40 to 60 at 480 Volt N.A* |18 AWG to 4 AWG 35 Ibs-in (4 N-m) Two 14 AWG to 2/0 |50 Ibs-in (5.6 N-m)
60 & 75 at 600 Volt N.A* |18 AWG to 4 AWG 35 Ibs-in (4 N-m) Two 14 AWG to 2/0 |50 Ibs-in (5.6 N-m)
75 at 480 Volt LKOO |14 AWG to 2/0 50 Ibs-in (5.6 N-m) |Two 14 AWG to 2/0 |50 Ibs-in (5.6 N-m)
100 at 480 Volt LKO1 |14 AWG to 2/0 50 Ibs-in (5.6 N-m) |Two 14 AWG to 2/0 |50 Ibs-in (5.6 N-m)
100 at 600 Volt LKOO |14 AWG to 2/0 50 Ibs-in (5.6 N-m) |Two 14 AWG to 2/0 |50 Ibs-in (5.6 N-m)
;gg f‘/to‘l‘fo Volt&150at |, o> |6 AWG to 250 kemil 375 Ibs-in (42 N-m)  |Two 14 AWG to 2/0 |50 Ibs-in (5.6 N-m)
125 at 600 Volt LKO1 |14 AWG to 2/0 50 Ibs-in (5.6 N-m) |Two 14 AWG to 2/0 |50 Ibs-in (5.6 N-m)
150 to 250 at 480 Volt LKO3 |One 600 kcmil to 4 AWG (500 Ibs-in (56 N-m) [Two 14 AWG to 2/0 |50 Ibs-in (5.6 N-m)
200 to 300 at 600 Volt LKO3 |One 600 kcmil to 4 AWG (500 Ibs-in (56 N-m) [Two 14 AWG to 2/0 |50 Ibs-in (5.6 N-m)
300 to 400 at 480 Volt LKO4 |Two 350 kemil to 6 AWG (375 Ibs-in (42 N-m) [Two 14 AWG to 2/0 |50 Ibs-in (5.6 N-m)
350 to 500 at 600 Volt LKO4 |Two 350 kemil to 6 AWG (375 Ibs-in (42 N-m) [Two 14 AWG to 2/0 |50 Ibs-in (5.6 N-m)
450 & 500 at 480 Volt & . . Two 350MCM to 6 .

600 at 600 VV LKO5 |Two 600 kcmil to 4 AWG |500 Ibs-in (56 N-m) AWG 375 Ibs-in (42 N-m)
600 at 480 & 600 Volt 700 Three 600 kcmil to 2 . Two 350MCM to 6 .

to 800 at 600 Volt LK06 AWG 375 Ibs-in (42 N-m) AWG 375 Ibs-in (42 N-m)
700 to 900 at 480 Volt & Four 600 kcmil to 2 . Two 350MCM to 6  [375 Ibs-in (42 N-m)
9000 1000 at600V  |-KY7  Jawe 550 Ibs-in (62 N-m) |\

1000 at 480 Volt LKO8 Four 600 kemil to 2 500 Ibs-in (56 N-m) Two 350MCMto 6 (375 Ibs-in (42 N-m)

*For HSD units 480 V/60 HP and under or 600 V/75 HP and under, no lug kit is available. Instead, field connections are made
to the reactor mounted standard option terminal block.

**Wire range specified is lug wire range. Follow NEC guidelines to determine the minimum acceptable wire ampacity required

for application.
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HSE Connection and Wire size Capacity

4.0 Installation Guidelines

u
480V

Fused Disconnect
60HZ. |Or Circuit Breaker | |2
Line  |(Customer Supplied)

Customer Connections
75HP and Below: Use Minimum 60°C Copper Wire
Above 75HP: Use Minimum 75°C Copper Wire

-

XFMR Leads Connect to
Tap on Line Reactor
(AT) and (BT)

Location of Secondary:
(FUS), When Used.

O
PQ Board

ik
|

C1| | overtemp Switch

Factory Power Connections

CERER

AR

T
Blue

=GRD.

PQ Board
(Power Supply)

PQ Board
(Power Supply)

(Option)
Contactor __

Modbus RTU, RS485 | Contactor Coll

Communication Port

|
L
|
Board Ground i '
PSS —

|
\ S
Customer Must Supply
i Power to Contactor Material(

I

i

I

i

| ;
Bl

I

)

Figure 7 : HSE with PQConnect Connection Diagram

Table 10: HSE ECM Power Terminal Wire Size Capacity Range and Tightening Torque (Cu)

Unit Line/Load Connections Ground Connection

HP Wire Range* Torque Ibs-in (N-m) (Wire Range* Torque Ibs-in (N-m)
5 at 480 Volt 18 AWG to 4 AWG (20 Ibs-in (3.4 N-m)  [(Two) 14 AWG to 6 AWG (45 Ibs-in (5.1 N-m)
7.5to0 50 at 480 Volt |14 AWG to 6 AWG |30 Ibs-in (3.39 N-m) |(Two) 14 AWG to 6 AWG |45 Ibs-in (5.1 N-m)
60 to 100 at 480 Volt |3 AWG to 2/0 AWG |50 Ibs-in (5.6) (Two) 14 AWG to 6 AWG |45 Ibs-in (5.1 N-m)

125 to 150 at 480Volts

250Kcmil to 2 AWG

375 Ibs-in (42.4 N-m)

(Two) 350kcmil to 6 AWG

375 Ibs -in (42.4 N-m)

Note: For HSE units field connections are made to the reactor mounted standard option terminal block.

*Wire range specified is lug wire range. Follow NEC guidelines to determine the minimum acceptable wire
ampacity required for application.

HarmonicShield Optional Features Wiring Connection Tables

Table 11: Optional Contactor Control Connection

Unit HP

Wire Range

Torque Ibs-in (N-m)

All Units

22 AWG - 12 AWG

5 Ibs-in (0.56 N-m)

Table 12: Optional PQconnect Board

Unit HP

Board Terminal Blocks

Torque

All Units

28 AWG to 14 AWG

4.4 Ibs-in (0.5 N-m)
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5.0 PQconnect Connectivity

HarmonicShield Filter with PQconnect

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) or electronically commutated
motors (ECMs). 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 for HSD Filter's only. The PQconnect is intended for
commercial and industrial applications. By default, the PQconnect is programmed to close the
contactor at 30% load.

*Please verify you have the latest manual version for your PQconnect software by visiting
https://www.transcoil.com/products/pgvision-software/

TCI HARMONIC SHIELD FILTER LINE DRAWING

Line Reactor
Measurement Point
—_ r\} . ~ load p—
CPT

Utility [
Source [ it Point
—— | Contactor(s)
Optional

)
Ay

)
S

3

LI}
| | Tuning Reactor
LN Paconnect
Board
--~|

p Measurement Point

f=——"1 m— —,I; Gapacior(s)

Terminal Block

Figure 8 : HarmonicShield Filter Connection Diagram
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Communication Options and Connections

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
below. The details of the power, communications terminals, relay input connections are shown
below.

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.

Auxl Aux2

H, ' A

120VAC
Input —

-

= L 4 RS485
Input

|« (S
b.e]ayStatusOutpﬂ
Figure 9: PQconnect Connections
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Table 13: Power & Communications Terminals

Terarlnm Pin Description Label Rating
1 Phase A For fact M t ti
2 Phase B girnta;c ory use; Measurement connection 600 VAC
3 Phase C P
1’2’3’ Not Connected N/A
5,6,7, | Current transformer For factory use, only used for filters with
. N N/A
8 connections dual tuned circuits
1 Not Connected
2 B (non-inverting)
3 Modbus RTU over RS485 Ground N/A
4 A (inverting)
5 Not connected
1 Input Power from control N'eutral 120 VAC
2 power transformer Line
1-14 Micro Programming For factory use N/A
1 TD-
2 TD-
3 RD+
6 EtherNet/IP RD-
4,57,
8 Termination

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

Table 14: Form C Relay Contacts

Terminal | Pin Description Label T'.?.:;:::::g Wire Range
J7 1,2 | Multi-functional digital Input 1 | Customer contacts ﬁ'ri)lb"m (04 28-12 AWG
J8 1,2 | Multi-functional digital Input 2 | Customer contacts ﬁl'g])lb"m (04 28-12 AWG
1 Normally Closed (NC) 4.41b-in (0.5
J11 2 Digital output form C Contact 1 | Common (COM) N-m) ) ) 28-14 AWG
3 Normally Open (NO)
1 Normally Closed (NC) 4.41b-in (0.5
Digital output form C Contact 2 | Common (COM) N'm) ) ) 28-14 AWG
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 in the tech access page from the settings menu.

Multi-functional digital inputs have the following functions:
e DEFAULT: 0 = Disabled
e 1 =Tuning Reactor Thermal Switch Input
e 2 =Line Reactor Thermal Switch Input
e 3 =Reset Command

4 = External Control Input
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Digital Output form C Contact
e J11 reserved for contactor control.

e J10is used for status detection.

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.

B40 Module

Modbus RTU
Connection

EtherNET/IP -
Connection ~

Figure 10 : 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 15: 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 16: 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 -
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The Pin definitions and default protocol settings for the EtherNet/IP interface are shown below
which correlates to J16 communication header.

Table 17: 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 18: 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 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 -> Device settings -> 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 19: Configuration Switches

Confi 1 — Enable 560Q bias resistor on D-.
SWi1 Cg:r:gegtrﬁ)rlzﬂggg%sHeader 2 — Enable 120Q termination resistor.
3 - Enable 560Q pull-up on D+.
J20 Remove jumper to use default Modbus settings on next reboot.
Modbus RTU

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 HarmonicShield filter. Additionally,
the PQuvision application can be used for contactor control and basic setup of the HarmonicShield
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://www.transcoil.com/products/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 Figure 11 : PQvision Desktop
Application Example, the USB cable will need to run to a laptop or PC.
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Tor PQuision - o X
Menu  Help

PQvision

Communication

Summary

Filter Line

Filter Load
A B C

Filter Load Power

Apparent KVA
Real KW

Sofware  C2
Rated Voltage (4800 | v VRMS

Line Frequency Hz  THVD

VRMS

THVD

> £ <

Fort: [EENEE -
Line Rotation IRMs 1000 1000 IRMs [1064 |[1066 Reactive KVAR
COHHECIED Board Temp ¢ THD %  THD % Power Factor |-09301ag
Filter Serial Number: 1023253 - 01
Filter Line-Valiage  Fitter Line Current Fiter Load Voliage _Fiter Load Current Status
Viaveform Fiter
— ] —Va Status OK
— ~ —_—\b
B — Fiter Line
H = —_— Status OK
—— — Filter Load
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Status OK
Time inms.
» Spectrum
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SD:H
0
0 5 10 15 20 25
Harmoric »

[ Per Unit Scaling  [J Use True Spectrum Data [ Update Charts Continuously

Figure 11 : PQvision Desktop Application Example

Table 20: 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 23: Modbus Settings Menu; Set and save desired Modbus settings, then cycle power of the
HarmonicShield 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 14-16

Help — Direct links to the TCl 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 kKW*

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 HarmonicShield filter

Displays the filter’s 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 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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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.

Ter Settings — O X
Contactor Control - Relay and Status Alerts Modbus Bluetooth Ethernet
Contactor Information Contactor Reset |I|

Contactor Mode Contactor State
Reset Contactor

AUTO LOAD ‘ CLOSED Auto Reset Disabled

Contactor Re-Close Time

Enable Disable
Contactor Mode Select E Open and Close Delay
Current Value MNew Value
FeBe e Open Delay: s 5 5 Apply
Force Closed Close Delay: s 5 = Apply
Auto Load Auto Mode
Close at 30% E '
Relay
Auto Load Hysteresis: 5 '
Auto VAR

Figure 12 : Contactor Control Setting Menu

Table 21: Contactor Control Settings Menu
Designators Name Description
Allows the user to reset the state of the contactor.

Contactor
1. Reset
By default, the contactor is set to Auto reset the contactor
2. _Contactc_:r Explains the contactor control mode and state.
information
3 Open and Contactor delays in seconds. After selecting desired new value apply and save
Close Delay settings.

There are multiple ways to control the contactor.

Force Open will leave the contactor in an open state.
Force Closed will close the contactor and keep it 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. The HarmonicShield PQconnect monitors reactor
Contactor . ; . . N - f
4 thermal switches on inputs, so relay input configuration is not possible without
Mode Select o
rewiring the PQconnect board.
Auto kVAR: Based on the size of the filter the user can adjust their target kVAR
settings to open/close the contactor. Note: Negative setpoint is a lagging target,
positive setpoint is a leading target.

When changing the contactor control state, save settings to make the
change final. Saving settings will open the contactor.

Auto Mode allows the user to adjust the conditions how the contactor closes.
5 Auto Mode Example in Figure 12 : Contactor Control Setting Menu, above the user can close the
contactor between 10-100% load.

HarmonicShield ® IOM Manual 33

rg4



HarmonicShield Filter Manual 5.0 PQconnect Connectivity

T Settings - g x
Contactor Control  Relay and Status Alerts  Modbus Bluetooth Ethernet
Status Alert Management 1 Relay Input 1 (J7)
Relay Output J10 | Contactor J11

Number | Status Name (LED D2) (LED D1} 2 Off

[ _ Phase A Tune Phase Loss O Tune Therm SW
1 Phase B Tune Phase Loss [
2 Phase C Tune Phase Loss O Line Therm SW
3 Phase A Tune Cument Unbal. [ Reset Command
4 Phase B Tune Cument Unbal. O
5 Phase C Tune Cument Unbal. [ External Input

]
[ Phase A Tune Undercumrent O Relay Input 2 (J8)
7 Phase B Tune Undercument [ 3
(
H] Phase C Tune Undercument O sl
9 Phase A Tune Owercumrent [ Tune Therm SW
10 Phase B Tune Overcument O :
1 Phase C Tune Overcumrent [ Line Therm SW
L 112 |Under Temperature [ [l hd Resetl3ommand
Clear Changes Apply Configuration External Input

Figure 13 : Relay and Status Settings Menu

Table 22: Relay and Status Settings Menu

Designators Name Description

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

Alert detection and send a warning to the communications port.

Management The column labeled Contactor will open the tuned circuit 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 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. The default
setup for HarmonicShield product with PQconnect is line reactor thermal
switch.

e J7 of the PCB is configured as Relay input 1

e Select desired relay action if applicable and save settings.

2. Relay Input 1

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. The default
setup for HarmonicShield product with PQconnect is tuning reactor
thermal switch.

e J8 of the PCB is configured as Relay input 2

e Select desired relay action if applicable and save settings.

3. Relay Input 2
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ver Settings - O x

Contactor Control Relay and Status  Modbus  Bluetooth Ethernet

ModbusRTU El El
Application - PQvision Device - PQconnect
New Current New Current
Slave Address: |0 Ho ] Slave Address: 0 ] [10
Baud Rate: v :115200 I Baud Rate: v | 115200
Parity: v |Even Parity: ~ | |Even
Load Load

e Defaults Apply Defaults

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

Figure 14 : Modbus Settings Menu

Table 23: Modbus Settings Menu

Designators Name Description
Application - Allows the user to change Modbus settings for PQvision. When
1. PQuision 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
2 Device - be done by selecting “Reset PQconnect” from the drop-down menu.
) PQconnect
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

Contactor Control Relay and Status  Modbus  Bluetooth  Ethemet

Bluetooth 1

Disable Bluetooth Enable Bluetooth 2

Connection Status 4 Device ID
Current

e  —
Disconnect Delete Bond Info MNew

0 =

Security

. . Apply
Basic Security Mode 3

Change to Basic

Basic Security Settings

Current Passkey: (045575
Change Passkey: |:| Apply

Radio Version

]

Change to High

Figure 15 : Bluetooth Settings Menu

Table 24: Bluetooth Settings Menu

Designators Name Description
By default, Bluetooth will be enabled. Users can disable or enable the
Bluetooth module at tech and factory access.
1. Bluetooth
Make sure to Save settings after making all selections on your
PQconnect board.
Bluetooth numeric identifier, this numeric identifier allows PQvision
mobile to identify different PQconect boards within a 100-meter range.
2. Device ID Please change the numeric ID to a unique numeric ID from a value of 0-
9999.
There are two security modes the user can select.
e High security Mode has the option of accepting and denying
new connections to the device.
3. Security e Basic security Mode has the option of changing the passkey if
the user would like to change from the default values.
Save settings after making all selections
Connection status will determine if the device is paired with another
. device.
4. Connection
Status To delete bonding info from a mobile device to your PQconnect board
select the “Delete Bond Info” and save the PQconnect settings.
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Tor Settings

Contactor Control  Relay and Status  Modbus  Bluetooth Ethemet

Ethemet E
Configuration (Read Only) Ethemet LED Status 2
P Addr 192168001035 | [l eoia [l eoie
Sub Net |255255255.000 | [ 022 [ Leoee
Gateway: |000.000.000.000
[ ceo3a | Lepze
MAC Addr: [0030 112409 AD |
DCHP: [Disabled | WMo [ Leose
Module Info
FW Ver. [1.11

HW Ver |EtherMetiP

Status. MoEmor

Mote: The Etherent module is configured via the HMS IFConfig tool. See
the POeonnect Installation and Operation Manual (10OM)

Figure 16 : EtherNet/IP Settings Menu

Table 24: 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 EtherNet/IP LED Status Code Table for more information.

For more information review sections: EtherNet/IP and 6.0 PQconnect Troubleshooting.
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o

Setpoints  Feedbacks  Pinmed m

MName Address Requested Value Pin
‘Waveform capture start/done command (1=start capture, O=capture d... | 501 0 Read | Wite || []
Contactor reset command 502 0 Read | Wite || []
Parameter access key value A 503 125 Read | Wite || (]
Parameter access key value B 504 E 60014 Read || Wite | [
Line and tune circuit cument CT ratio 505 50 Read | Wite || []
0 = 10ths of amps. 1 = per unit 506 0 Read | Wite || []
Contactor control mode (J=always off, 1=always on, 2=auto load, 3=au... 510 2 Read | Wite || (]
Enable contactor auto reclose 511 ] Read || Wite | [
Unit rated cument in units of tenths of Amps 520 2500 Read | Wite || []
Unit rated voltage in units of tenths of Volts 51 4800 Read | Wite || []
LUnit rated frequency in units of Hz 522 60 Read || Wite | [
Unit test voltage in units of tenths of Volts 524 0 Read | Wite || []
Unit test frequency in units of Hz 525 0 Read | Wite || []
Fitter status A relay action enable bit mask 540 9 Read | Wite || []
Filter status B relay action enable bit mask 541 45151 Read || Wite | [
Line status relay action enable bit mask 542 71 Read | Write | []
Fitter load status relay action enable bit mask 53 63 Read | Wite || []
Fitter status A tune contactor action enable bit mask 550 1 Read | Wite || []
Fitter status B tune contactor action enable bit mask 551 36863 Read || Wite | [
Line status tune contactor action enable bit mask 552 64 Read | Wite || []

E Fitter load status tune contactor action enable bit mask 553 0 Read | Wite || []
Save to File File: Path: |

Figure 17 : Parameter List

Table 25: Parameter List

Designators Name Description

The parameter list allows the user to view feedback and setpoints
reported by the PQconnect. The parameter list can be accessed by
Parameter List | clicking Parameter List in the Menu drop down.

To view the full parameter list, Tech Access will need to be enabled.
The Parameter List allows you to view both Setpoints (read and write
values), and Feedbacks (read only values). The user can switch
Setpoints and between 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
into the Requested column, and then clicking the Write button. Once
all desired setpoints are entered, save the settings by navigating to the
main PQvision screen and clicking Save Settings in the menu drop
down.

2. Setpoint Write

For information on each of the setpoints, see Setpoints Register Map
section.

The parameters can be saved to a comma separated text file (.csv) by
clicking the Save Parameter List button. Upon clicking this, a file
dialog browser will appear, prompting the user to select a file location
for the .csv file to be saved to.

Parameter List
3. Save to Text
File
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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 18 : B&N 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 26: USPTL4 Converter to J5 Header Connections

J5 Header B&B Converter Sianal Name Sianal Tvoe

Pinout USPTL4Pin Out 9 gnal yp

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 RMeE RS-485

[ |
EchoON ~ m
]
[

o
=

Echo OFF
4Wire © 2 Wire

4Wire = 8 3 2wire

Figure 19 : Dip Switch Settings
Example Setup Instructions to Read Data from the PQconnect Unit

e Connect the cable to the “J5” communication header.
e Connect 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.
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¢ 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

(" [E Simply Modbus Master 7.1.2 =S

mode  COMport baud  data bits stop bits parity “9PY down(3) regster#  bytes results notes dlear notes ()
ﬂ even || |5 1sbitivt ||| 40500 0000 0 Running
Slave ID First Register Mo, of Regs | 16bit INT |f] 40501 0001 1 Power On
EFEEl | EEETH EEE [ 2obit nT || 40502 0000 0 Faulted
|I ﬁJnEth minU[IS DFfset ' gtlg:rdsif:uhs | 16b|t s S o009 0 - Curljent Lt

2byte ID  code 20001 Ao | 16bit INT ||| 40504 01DF 479 Line-Line Voltage

b A 0L | / ] 6 bt egeters | [ LebitINT ||| 40505 0078 2% Line Current

| [ 16hit INT ||| 40508 0064 100 Power Factor
Regquest ac [ 16bit inT ||| 30507 0000 0 Metwork Start Enable

l SEND I

[ load before send  response time {seconds)|| 0.1
Response M fail in 5’ 2.0

71 03 10 00 00 00 O1 00 OO OO0 OO 01 =
DF 00 F&8 00 &4 00 00 B3 15

|’?1 03 01 F3 00 OB BE F3

High byte/ Low byte expected response bytes send
igh w i i 0.1 0.1 [CIRTS delay delay (ms)
Il High word/ Low word oc || B319 continuously I'ESF"-OEI;;E:SFZ: : :3; = on
time between sends -
(SAVE CFG] (RESTORE CFG] (WRITE] ( ABOUT] o failed |0 min 0.1 OFF
( LOG DATA l reset

Ctrl-H for context help [[removeeche | ] @ l SAVE LOG ]dear log 2
-

2015706715 1Z-14-30 < 71 03 10 00 00 00 01 00 OO0 OO0 OO0 O1 E0 OO0 FZ FF AS 00 00 B85 F3

2015/06/15 12:14:41 >»»> 71 03 01 F3 00 08 BE F3
2015/06/15 1Z-14-41 < 71 03 10 00 00 00 01 00 00 OO0 OO0 O1 DF OO0 F8 00 &4 00 00 B3 15

4 [m

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.

e Select “0” in the field “Values to Write” to close the contactor or “1” to open the contactor.
Simply Modbus Master Write 7.1.2 (T e |

24

mode COMport baud  data bits stop bits  parity
E T Shozoo] e |5 ] sleven

Slave ID First Register # Values to Write
‘Function Use defaults
2byte ID  code minus offset register size
[ s ] #[z0001] Z[sbitregsters]
Values to Write register# bytes Data Type
o Tleosea [ ooez ]| T

High bytef Low byte
High word, Low word

Command

71 0 02 223 00 01 B2 BD s
SEMND

response time (seconds) 0.1
Response [ | fail in f’ 2.0

71 06 0Z 33 00 01 BZ 8D
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PQconnect Quick Start Unit Software Setup

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

e Download PQuvision 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 PQconnect Display connections section for changing the default settings.
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. Parameters 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 Setpoints Register Parameters are
Read/Write. Parameters

Feedbacks Register Map
110
Register A
Parameter Name Address Description Notes
Offsets
User State Parameter
9 = Save Current Values to Flash
21 = Set User Access
25 = Set Access to Tech Access (access key
USER_STATE 10 User State needs to be set to 125 for key A and 60014
for key B)
100 = Clear History Log
150 = Load Values from Flash
200 = Restore Defaults to Flash
300 = Restore Calibration Defaults
Diqital Sianal Processor DSP Software Revision Code for Processor
DSP_SW_VER 12 ﬁrrglware %ersion Two 8bit ASCII characters
0x0141 = ASCII for "A1"
System Model Numbers
0 = Undef
3 =Sim
Digital Signal Processor DSP 101 = HSD
DSP_MODEL_NUM_RO 13 model number 102 = HGL
103 = HGP
104 = HSL
200 =KIT
HMS SW VER 14 Fieldbus co_mmunlcatlon_s EtherNet Module Model Number
- - processor firmware version
Software Revision code for the Bluetooth
Fieldbus communications module
HMS_MODEL_NUM_RO 15 processor model number Two 8bit ASCII Characters
0x0141 = ASCII for “A1”
BGM SW VER 16 ereless com_mumcatlons
- = firmware version
BGM MODEL NUM RO 17 ereless communications
— — — firmware model number
LINE VOLTAGE 20 Conflgured utility grid voltage, Filter Input Voltage
— (10 = 1.0 Volts)
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Utility grid frequency, Filter Input Frequency
LINE_FREQ 21 (10 = 1.0 Hz)
Filter Input Phase Orientation
LINE_ROT 22 Utility grid phase rotation 1 = ABC Rotation Expected
2 = ACB Rotation Expected
LINE_LOCK 23 Utility grid synchronization
locked
. Source Utility Line Phase to Phase Voltage
V_LINE_AB_RMS 30 '('1'3‘3:"?'})333?;‘)336 ABRMS, | (a-B)
) Range: 0 to 1000 Vrms
. Source Utility Line Phase to Phase Voltage
V_LINE_BC_RMS 31 102 10 dapoe BORMS | @-c)
) Range: 0 to 1000 Vrms
. Source Utility Line Phase to Phase Voltage
V_LINE_CA_RMS 32 102 10 dap e CARMS: 1 (c-a)
) Range: 0 to 1000 Vrms
V_LINE_AB_THD 33 I;lr;eo\g/i);tage phase AB THD, (10
V_LINE_BC_THD 34 I;ir;eo\cf/f;tage phase BC THD, (10
V_LINE_CA_THD 35 I;ir;eo\g/i);tage phase CA THD, (10
Line current phase A RMS, Filter Input Current Phase A
|_LINE_A_RMS 36 (10 = 1.0 Amps) Range: 0 to 1000 Arms
Line current phase B RMS, Filter Input Current Phase B
|_LINE_B_RMS 37 (10 = 1.0 Amps) Range: 0 to 1000 Arms
Line current phase C RMS, Filter Input Current Phase C
I_LINE_C_RMS 38 (10 = 1.0 Amps) Range: 0 to 1000 Arms
Line current phase A THD,
I_LINE_A_THD 39 (10 = 1.0%)
Line current phase B THD,
I_LINE_B_THD 40 (10 = 1.0%)
Line current phase C THD,
I_LINE_C_THD 41 (10 = 1.0%)
Filter input total Demand
I_LINE_A_TDD 42 Distortion Phase A iTDD,
(10 =1.0%)
Filter input total Demand
|_LINE_B_TDD 43 Distortion Phase B iTDD,
(10 =1.0%)
Filter input total Demand
I_LINE_C_TDD 44 Distortion Phase C iTDD, (10 =
1.0%)
Filter Output Phase to Phase Voltage
V_LOAD_AB_RMS 50 '(‘fg‘i ‘gogf?jtg)hase ABRMS. | (a-B)
) Range: 0 to 1000 Vrms
Filter Output Phase to Phase Voltage
V_LOAD_BC_RMS 51 '(-10(?‘1 ‘fgi,gjtg‘ase BCRMS, | (B-c)
) Range: 0 to 1000 Vrms
Filter Output Phase to Phase Voltage
V_LOAD_CA_RMS 52 '(-10(?‘1 ‘fgi,gjtg‘ase CARMS, | (c-A)
) Range: 0 to 1000 Vrms
Load voltage phase AB THD,
V_LOAD_AB_THD 53 (10 = 1.0%)
Load voltage phase BC THD,
V_LOAD_BC_THD 54 (10 = 1.0%)
Load voltage phase CA THD,
V_LOAD_CA_THD 55 (10 = 1.0%)
Load current phase A RMS,
I|_LOAD_A_RMS 56 (10 = 1.0 Amps)
Load current phase B RMS, .
|_LOAD_B_RMS 57 (10 = 1.0 Amps) Range: 0 to 1000 Arms
Load current phase C RMS,
|_LOAD_C_RMS 58 (10 = 1.0 Amps)
| LOAD A _THD 59 Load current phase A THD,
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(10 =1.0%)
Load current phase B THD,
|_LOAD_B_THD 60 (10 = 1.0%)
Load current phase C THD,
I|_LOAD_C_THD 61 (10 = 1.0%)
Tuned circuit voltage phase AB
V_TUNE_A_RMS 70 RMS,
(10 = 1.0 Volts)
Tuned circuit voltage phase BC
V_TUNE_B_RMS 71 RMS, Range: 0 to 1000 Vrms
(10 = 1.0 Volts)
Tuned circuit voltage phase CA
V_TUNE_C_RMS 72 RMS,
(10 = 1.0 Volts)
Tuned circuit voltage phase AB
V_TUNE_A_THD 73 THD,
(10 =1.0%)
Tuned circuit voltage phase BC
V_TUNE_B_THD 74 THD,
(10 =1.0%)
Tuned circuit voltage phase CA
V_TUNE_C_THD 75 THD,
(10 =1.0%)
Tuned circuit current phase A Range: 0 to 1000 Arms
I_TUNE_A_RMS 76 RMS,
(10 = 1.0 Amps)
Tuned circuit current phase B Range: 0 to 1000 Arms
I_TUNE_B_RMS 77 RMS, (10 = 1.0 Amps)
Tuned circuit current phase C Range: 0 to 1000 Arms
I_TUNE_C_RMS 78 RMS,
(10 = 1.0 Amps)
Tuned circuit current phase A
I|_TUNE_A_THD 79 THD,
(10 =1.0%)
Tuned circuit current phase B
|_TUNE_B_THD 80 THD,
(10 =1.0%)
Tuned circuit current phase C
|_TUNE_C_THD 81 THD,
(10 =1.0%)
Line apparent power, Total Filter input apparent power.
P_LINE_APPARENT_TOTAL 100 (kVA) Range: 0 to 1000 VA
. Total Filter input real power.
P_LINE_REAL_TOTAL 101 Line real power, (kW) Range: 0 to 1000 kKW
Total Filter input reactive power: Negative
Line reactive power, number indicates inductive power; Positive
P_LINE_REACTIVE_TOTAL 102 (kVAR) number indicates capacitive power.
Range: 0 to 1000 kVAR
Filter input Displacement Power Factor —
Negative value indicates lagging power factor.
. o 1,000 = 1.00 Unity PF
P_LINE_POWER_FACTOR 103 Line power factor, (%) -95 = 0.95 Lagging PF
95 = 0.95 Leading PF
Range: -99 to 1000
Load apparent power, Total Filter output apparent power
P_LOAD_APPARENT_TOTAL 120 (kVA) Range: 0 to 1000 VA
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
P_LOAD_REACTIVE_TOTAL 122 Load reactive power, number !nd!cates induct?v.e power. Positive
(car) number indicates capacitive power
Range: 0 to 1000 kVAR
Filter output Displacement Power Factor —
P_LOAD_POWER_FACTOR 123 Load power factor, (%) Negative values indicate lagging power factor.

1,000 = 1.00 Unity PF
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-950 = 0.95 Lagging PF
950 = 0.95 Leading PF
Range: -99 to 1000

P_LOAD_REAL_MEAS

124

Measured Load real power,
(kW)

|_LINE_A_HARM_1

140

Line Current Fundamental
Phase A,
(10 = 1.0%)

|_LINE_A_HARM_3

141

Line Current 3rd Harmonic
Phase A,
(10 = 1.0%)

|_LINE_A_HARM_5

142

Line Current 5th Harmonic
Phase A,
(10 = 1.0%)

I_LINE_A_HARM_7

143

Line Current 7th Harmonic
Phase A,
(10 = 1.0%)

|_LINE_A_HARM_11

144

Line Current 11th Harmonic
Phase A,
(10 = 1.0%)

|_LINE_A_HARM_13

145

Line Current 13th Harmonic
Phase A,
(10 = 1.0%)

|_LINE_A_HARM_17

146

Line Current 17th Harmonic
Phase A,
(10 = 1.0%)

|_LINE_A_HARM_19

147

Line Current 19th Harmonic
Phase A,
(10 = 1.0%)

|_LINE_A_HARM_ 23

148

Line Current 23rd Harmonic
Phase A,
(10 = 1.0%)

|_LINE_A_HARM_25

149

Line Current 25th Harmonic
Phase A,
(10 = 1.0%)

|_LINE_B_HARM _1

160

Line Current Fundamental
Phase B, (10 = 1.0%)

|_LINE_B_HARM_3

161

Line Current 3rd Harmonic
Phase B,
(10 =1.0%)

|_LINE_B_HARM 5

162

Line Current 5th Harmonic
Phase B,
(10 =1.0%)

|_LINE_B_HARM_7

163

Line Current 7th Harmonic
Phase B,
(10 =1.0%)

|_LINE_B_HARM_11

164

Line Current 11th Harmonic
Phase B,
(10 =1.0%)

|_LINE_B_HARM_13

165

Line Current 13th Harmonic
Phase B,
(10 =1.0%)

|_LINE_B_HARM_17

166

Line Current 17th Harmonic
Phase B,
(10 =1.0%)

|_LINE_B_HARM_19

167

Line Current 19th Harmonic
Phase B,
(10 =1.0%)

|_LINE_B_HARM_23

168

Line Current 23rd Harmonic
Phase B,
(10 = 1.0%)

|_LINE_B_HARM_25

169

Line Current 25th Harmonic
Phase B,
(10 = 1.0%)

Not EtherNet Enabled
Range: 0 to 100 %
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I_LINE_C_HARM_1 180 Phase C, (10 = 1.0%)
Line Current 3rd Harmonic
|_LINE_C_HARM_3 181 Phase C,
(10 =1.0%)
Line Current 5th Harmonic
|_LINE_C_HARM_5 182 Phase C,
(10 = 1.0%)
Line Current 7th Harmonic
|_LINE_C_HARM_7 183 Phase C,
(10 = 1.0%)
Line Current 11th Harmonic
I_LINE_C_HARM_11 184 Phase C,
(10 = 1.0%)
Line Current 13th Harmonic
I_LINE_C_HARM_13 185 Phase C, (10 = 1.0%)
Line Current 17th Harmonic
I_LINE_C_HARM_17 186 Phase C,
(10 = 1.0%)
Line Current 19th Harmonic
|_LINE_C_HARM_19 187 Phase C,
(10 = 1.0%)
Line Current 23rd Harmonic
I_LINE_C_HARM_23 188 Phase C,
(10 = 1.0%)
Line Current 25th Harmonic
I_LINE_C_HARM_25 189 Phase C,
(10 = 1.0%)
Indicates the status of the Filters tuned circuit
Filter tuned circuit contactor contactor.
CNT_CLOSED 200 closed 0 = Contactor 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
SYS_STATUS_OK 202 Filter status OK 0 = Filter is operating
1 = Filter has indicated status warning
Indicates if the filter is running at its maximum
SYS_AT_CAPACITY 203 Filter at maximum capacity gu_rrﬁnt capacity
= Nominal
1 = At Capacity
Board will give a status condition of overtempt
Filter controls temperature, if it exceeds 75C or undertemp if the
T_AMBIENT 204 (10 =1.0deg C) temperature descends past -40C
Range: -40C to 75C
Reference Filter Status Table in IOM
STATUS FILTER A 210 F_ilter status detection active A To enabled desired status c_ietections_, enter bit
- — bit mask mask from table by converting to decimal
Range: 0 to 65535
STATUS FILTER B 211 F_ilter status detection active B
- — bit mask
Line status detection active bit
STATUS_LINE 212 mask
Filter load status detection bit
STATUS_FILTER_LOAD 213 mask Reference Filter Status Table in IOM
STATUS FILTER A ENABLE RO 220 F_ilter status A detection enable To enabled desired status c_ietections_, enter bit
= - = = bit mask mask from table by converting to decimal
STATUS_FILTER B_ENABLE_RO 291 Eil':t;rasststus B detection enable Range: 0 to 65535
STATUS_LINE_ENABLE_RO 999 rI?r:r;;(:kstatus detection enable bit
STATUS_FILTER_LOAD_ 203 Filter load status detection

ENABLE_RO

enable bit mask
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STATUS_FILTER_A_RELAY_

Filter status A relay action

5.0 PQconnect Connectivity

230 . Not EtherNet Enabled
ACTION_RO enable bit mask
- - - Reference Filter Status Table in IOM
STATUS_FILTER B_RELAY_ 231 Filter sta_tus B relay action To enabled desired status detections, enter bit
ACTION_RO enable bit mask mask from table by converting to decimal
STATUS_LINE_RELAY_ 232 Line status relay action enable Range: 0 to 65535
ACTION_RO bit mask )
STATUS_FILTER_LOAD_ 233 Filter load status relay action
RELAY_ACTION_RO enable bit mask
STATUS_FILTER_A_CNT Filter status A tune contactor
ACTION_RO 20 action enable bit mask g::eErct:r‘lireNgntIEe?z:Etzs Table in IOM
STATUS_FILTER B_CNT_ 241 F|It9r status B tL_me contactor To enabled desired status detections, enter bit
ACTION_RO action enable bit mask - ;
Line status tune contactor action gask f!'ogn ttaglsesgyé converting to decimal
STATUS_LINE_CNT_ACTION_RO 242 enable bit mask ange: 0to
STATUS_FILTER_LOAD_ 243 Filter load status tune contactor
CNT_ACTION_RO action enable bit mask
Not EtherNet Enabled
Contactor control
keep contactor always off/on, auto turn on/off
based on desired load percentage or kVAR,
external relay input.
SYS_CONTROL_MODE_RO 250 Control Mode 0 = Always Open
1 = Always Closed
2= Auto load
3 = Auto kVAR
4 = External Control Input
5 = No contactor
Not EtherNet Enabled
Indicates whether waveform data is being
TRACE_GO_DONE_RO 251 (Csae?ttgrztfﬂoé gotmi)command captured
P 0 = Capture Done
1 = Start Capture
Not EtherNet Enabled
SYS AUTO FAULT RESET RO 252 Enable Auto Fault Clear/Re Difplgys auto contactor reset
= - - - Start 0 = Disabled
1 = Enabled
Not EtherNet Enabled
Dual Turned Circuit Current Transformer (CT)
ratios
Note: Only required for units with two tuned
CT_RATIO_RO 253 Line/Load Current CT Ratio circuits
XXXX:5 where XXXX is the primary turns
count of the CT
1000 = 1000:5
Range 5 to 10000
Not EtherNet Enabled
Level of parameter access to read and/or
;gRAM—ACCESS—LEVEL— 254 Parameter access level gh:%%zgzréaczse;er inputs
1 = Tech access
2 = Factory access
Indicates the present state of the parameter
state machine - Read only value
0-11,
PARAM_STATE 2585 Parameter state 13-17 = restore, parameter load, save, reboot
in progress.
12 = parameter load complete
Indicates the present state of the system state
machine
0,1 = Initialization
2 = Power on Delay
SYS_STATE 256 System state 3 = Unit Self State Inhibit

4 = Reset

5 = Force Open Contactor
6 = Force Close Contactor
7 = Auto Load Open
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8 = Auto Load Close

9 = 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 = Calibrate Check

CNT_STATUS 257 Contactor command status
. Not EtherNet Enabled
RATED_VOLTAGE_RO 260 Hrgt=th§(\j/;/|?s“)age' Filter Rated Voltage
) Range: 120 to 690 Vrns
. Not EtherNet Enabled
RATED_CURRENT_RO 261 Hr(‘)'tfffig“gf”t' Filter rated Current
) P Range: 3 to 1500 Arms
. Not EtherNet Enabled
RATED_FREQUENCY_RO 262 Unit Rated Frequency, (Hz) Filter Rated Frequency
Contactor close threshold for Not EtherNet Enabled
CNT_CLOSE_LOAD_ 270 load control Contactor Close Threshold based on the load
THRESHOLD_RO (% rated cu}rent) Default: 30 = 30%
Range: 10 to 100%
Contactor close/open hysteresis gg;ti::?g: tlvﬁr (I)E;eanb\ll(::en it reaches the
CNT_CLOSE_LOAD_ 271 for load control, hysteresis percentage
HYSTERESIS_RO (Percent rated Default: 5 = 5%
current) Range: 2 to 50%
Contactor close threshold for Not EtherNet Enabled
.CI.:EFEECS:II‘_'%?_ED—KR\SAR— 272 kVAR control, Contactor close threshold for kVAR control
- (kVAR) Range: 0 to 1,000 kVAR
Not EtherNet Enabled
CNT_CLOSE_KVAR Contactor close/open hysteresis Contactqr will open when it reaches the
HYSTERESIS RO 273 for kVAR control, hysteresis percentage
- (kVAR) Default: 10 = 10%
Range: 5% to 100%
Not EtherNet Enabled
Displays set value of contactor closed delay
CNT_CLOSE_DELAY_RO 274 Contactor close delay, (sec) time
Default: 5 seconds
Range: 1 to 3600 seconds
Not EtherNet Enabled
Displays set value of contactor open delay
CNT_OPEN_DELAY_RO 275 Contactor open delay, (sec) time
Default: 5 seconds
Range: 1 to 3600 Seconds
Not EtherNet Enabled
CNT_AUTO_RECLOSE_ 280 Contactor auto re-close delay Indicates contactor auto reclose delay time
DELAY_RO time, (sec) Default: 300 seconds
Range: 120 to 36000 seconds
Not EtherNet Enabled
System power on start delay, Indicates contactors power on delay time
CNT_POWER_ON_DELAY_RO 281 (sec) Default: 0 seconds
Range: 0 to 3600 seconds
Not EtherNet Enabled
CNT_AUTO_RECLOSE_ 282 Contactor auto re-close number | Indicates set value of attempts
ATTEMPTS_RO attempts allowed Default: 5 attempts
Range: 1 to 15
Not EtherNet Enabled
Displays timespan of contactor to reclose
CNT_AUTO_RECLOSE_ 283 Contactor auto re-close max Defzul¥: 1800 s%con ds

TIMESPAN_RO

attempt time span, (sec)

Range: 300 to 3600 seconds
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SYS_AUTO_RECLOSE_
TIMER_RO

284

Contactor auto re-close timer
present value , (sec)

5.0 PQconnect Connectivity

Not EtherNet Enabled

Displays count down time for contactor to
reclose

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

MB_SLAVE_ADDRESS_RO

300

Modbus slave address

Not EtherNet Enabled
Modbus Slave Address
Default: 10

Range: 0 to 255

MB_BAUD_RATE_RO

301

Modbus baud rate, (bits per
second)

Not EtherNet Enabled

Modbus Baud Rate

Default: 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
0 =Enabled
1 = Disabled

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
(O=disabled, 1=reset command,
2= temperature switch input)

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 UUU in the UUULLLL-NN
serial number format.

SYS_SERIAL_NUM_1_RO

351

LS portion of job # of unit serial

Not EtherNet Enabled

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

Parameter contains LLLL in the UUULLLL-NN
serial number format.

SYS_SERIAL_NUM_0_RO

352

Line # of unit serial #

Not EtherNet Enabled

Unit serial number section - two-digit unit
number

Parameter contains NN in the UUULLLL- NN
serial number format.

PCB_SERIAL_NUM_1_RO

353

MS portion of PCB serial #

Not EtherNet Enabled

PCB_SERIAL_NUM_0_RO

354

LS portion of PCB serial #

Not EtherNet Enabled

PCB_TEST_NUM_RO

355

Test number of the PCB serial
number

Not EtherNet Enabled
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Indicates if the Processor is in data simulation

SYS_DS_MODE 360 Data simulation mode active 0 = Not in Data Sim Mode
1 = Data Sim Mode
Active feedback sensing
CONFIG_MODE_ACTIVE 365 configuration mode
Not EtherNet Enabled
BGM PASSKEY A 375 W[reless password high bytes, Read Only value of BGM password high
- - (Bits) bytes.
Range: 0 to 15
Not EtherNet Enabled
BGM_PASSKEY B 376 ereless_password set low Read Only value of BGM password set low
bytes, (Bits ) bytes.
Range: 0 to 65535
Not EtherNet Enabled
BGM Security level.
High Security mode blocks new pairing
EgM—SECUIRTY—LEVEL— 377 Wireless Security level requests. Passkey changes each time a
connection is attempted.
0 = Low Security
1 = High Security
Not EtherNet Enabled
BGM_NUMERIC_ID_RO 378 Wireless Numeric Identifier Read only value of BGM Numeric ID
Default: 0
Not EtherNet Enabled
BGM_PAIRING. MODE_RO 379 Wireless pairing mode Read Only value of BGM pairing mode.
0 = No active request
1 = Active request
Status of the BGM (Bluetooth LE module)
) - 0 = Idle
BGM_MODULE_STATUS 380 Wireless pairing status 1= Advertising
2 = Connected
FIELDBUS_STATUS_A 381 Field Bus communication status
A Register
FIELDBUS_STATUS_B 382 Field Bus communication status
B Register
EtherNet/IP IP Address Upper
ETH_IP_ADDR_A 383 16 Bits
EtherNet/IP IP Address Lower
ETH_IP_ADDR_B 384 16 Bits
EtherNet/IP Subnet Upper 16
ETH_SUB_NET_A 385 Bits
EtherNet/IP Subnet Lower 16
ETH_SUB_NET_B 386 Bits
EtherNet/IP Gateway Upper 16
ETH_DEF_GATEWAY_A 387 Bits
EtherNet/IP Gateway Lower 16
ETH_DEF_GATEWAY_B 388 Bits
FB_CONFIG 389 Fieldbus Configuration Status
FB_LED 390 Fieldbus Debug LED's
EtherNet/IP MAC Address
ETH_MAC_ADDR_A 391 Upper 16 Bits
EtherNet/IP MAC Address
ETH_MAC_ADDR_B 392 Middle 16 Bits
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ETH_MAC_ADDR_C 393 Lower 16 Bits
System Calibration Status Read-only
SYS_NULL_STAT 400 Factory PCB calibration status 0 = Not Calibrated
1 = Unit Calibrated
System null timer - Indicates whether the unit
is calibrating.
SYS_NULL_TMR 401 Factory PCB calibration timer In units of 10s of milliseconds (600 = 6
value seconds)
0 = Unit is not in Calibration Mode
1 = Unitis in Calibration Mode
Processor Internal Heartbeat Counter
SYS INT HB 402 System interrupt heartbeat Counts and rolls over to zero used to verify
- = counter Processor Clock
Range: 0 to 65535
Processor background heartbeat Counter
SYS_BG HB 403 System background heartbeat Counts and rolls over tp zero used to verify
counter processor clock operation
Range: 0 to 65535
Six-bit bitmask of Calibration Status of Current
Unit calibration completed Channels
SYS_MAG_CAL_STATUS 404 status 0b000001 = channel 1 cal complete
0b000011 = channel 1 and 2 cal complete
0b111111 = channel 1 to 6 cal complete
Controls processor minimum
SYS_USAGE_MIN 450 cycle time usage, (10 = 1.0%)
Processor Max Cycle Usage,
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
SYS_PEEK_ 2 455 Diagnostic peek value 2
SYS PEEK 3 456 Diagnostic peek value 3
. . Expected tune circuit current at no load in
NO_LOAD_CAP_CURRENT 460 g:;)t gﬁtrfgn‘t’a("Fa:r';f;‘;e noload | ohihs of amps.
’ Range: 0 to 65535
Effective nameplate kVAR after kVAR factor.
Effective kVAR after applyin Used for kVAR contactor control
KVAR_EFFECTIVE 461 KVAR factor, (KVAR) P | 0% 10KVAR
Range: -32768 to 32767
Slope factor applied to Slope factor applied to nameplate kVAR for
PF_KVAR_SLOPE 462 nameplate kVAR for kVAR kVAR contactor control.
contactor control. Range: -32768 to 32767
Intercept factor applied to Intercept factor applied to nameplate kVAR for
PF_KVAR_INTERCEPT 463 nameplate kVAR for kVAR kVAR contactor control.
contactor control., (kVAR) Range: 0 to 65535
HISTORY_LOG_STATUS 464 History Log Status Value
s System Communication Status,
System Communication Status, A :
SYS_COM_ACTIVE 484 connact to EtherNetIp Addrese: | Pit 0 = Modbus RTU active,

DiagFb5

bit 1 = Bluetooth active,
bit 2 = EtherNet/IP active,
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Setpoints Register Map
110
Parameter Name Ezg';t:sr Description Default & Ranges Notes
Offsets
Note that defaulting the flash
will clear all calibration data and
require that the calibration
procedure be re-run.
9 = Save Current Values to
Flash
21 = Set User Access
PARAM_USER_CMD_REQ 500 Parameter save/load | Default:1 25 = Set Access to Tech Access
command Range:0 to 300
(access key needs to be set to
125 for key A and 60014 for key
B)
150 = Load Values from Flash
200 = Restore Defaults to Flash
300 = Restore Calibration
Defaults
Indicates whether waveform
TRACE_GO_DONE 501 Waveform capture Default_:O da_ta is being captured
trigger command Range:0 to 1 0 = Capture Done
1 = Start Capture
Reset contactor
SYS_RESET 502 S;’r:ﬁgfé reset E:La“;t_g o1 0 = No Command
ge: 1 = Reset Contactor Closed
Parameter access Default:0 Read/write parameters under
PARAM_KEY_A 503 key value A Range:0 to 65535 Tech Access
Parameter access Default:0 Read/write parameters under
PARAM_KEY_B 504 key value B Range:0 to 65535 Tech Access
Dual Turned Circuit Current
c Transformer (CT) ratios
urrent Transformer ) . .
coS Note: Only required for units
CTratioprimary | hoo 150 with two tuned circuits
CT_RATIO 505 Amps relative tofive | o0 51510000 | XXXX:5 where XXXX is the
Amp secondary, A fthe CT
(Amps) prlmar_y turns_ count o
1000 = 1000:5
Range 5 to 10000
Waveform data Changes the scaling of the
format, . waveforms displayed on
SX$EEF"('DT§,‘\’AV /@/ EFORM_ 506 (10=1.0A or per unit ggaag“e't_é’ o1 PQuision
- with base of 16384 ’ 0=A/10
counts) 1 = Per Unit
Contactor control
keep contactor always off/on,
auto turn on/off based on
desired load percentage or
. kVAR, external relay input.
SYS_CONTROL_MODE 510 Contactor control Default:2 0 = Always Open
mode Range:0 to 6 1 = Alwavs Closed
ys Close
2= Auto load
3 = Auto kVAR
4 = External Control Input
5 = No contactor
Contactor auto reclose, this will
attempt to reclose the contactor
SYS AUTO CONTACTOR CLOSE 511 Enable contactor Default_:O after it has pgen open through a
= - - auto to reclose Range:0 to 1 status condition
0 = Disable
1 = Enable
Unit rated current, Default:2500 Filter rated Current
RATED_CURRENT 520 (10 = 1.0 Amps) Range:30 to 15000 | Range: 3 to 1500 Arms
RATED_VOLTAGE 521 Unit rated voltage, Default:4800 Filter Rated Voltage

(10 = 1.0 Volts)

Range:1200 to 6900

Range: 120 to 690 Vrns
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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 .
TEST FREQUENCY 525 Unit test frequency, Default:0 Data Sim Parameter
- (Hz) Range:0 to 60
Filter status
STATUS_FILTER_A_ENABLE 530 detection enable A | Default:65535
— — = bit mask Range:0 to 65535
Filter status
STATUS_FILTER B_ENABLE 531 detection enable B | Default65535 Not EtherNet Enabled
— — = ) Range:0 to 65535
bit mask
Line status detection | Default:65535
STATUS_LINE_ENABLE 532 enable bit mask Range:0 to 65535
Not EtherNet Enabled
Reference Filter Status Table
Filter load status Default:65535 in IOM
STATUS_FILTER_LOAD_ENABLE 533 detection enable bit y To enabled desired status
Range:0 to 65535 - .
mask detections, enter bit mask from
table by converting to decimal
Range: 0 to 65535
Filter status A rela To Enable desired status
STATUS_FILTER_A_RELAY_ 540 action enable bit Y Default_.Q detections, enter bit mask from
ACTION Range:0 to 65535 . .
mask table by converting to decimal.
If a status is active and the bit
corresponding to that status in
STATUS_FILTER B_RELAY _ Filtgr status B rglay Default:49151 this. masK is set, the relay will be
ACTION 541 action enable bit Range:0 to 65535 activated. .
mask Reference Filter Status
Reference Table
0 = Disabled
To Enable desired status
detections, enter bit mask from
table by converting to decimal.
Line status relay If a status is_ active and the b_it
STATUS_LINE_RELAY_ACTION 542 action enable bit Default:71 corresponding to that status in
mask Range:0 to 65535 thlg mask is set, the relay will be
activated
Reference Line Status
Detection bits
0 = Disabled
To Enable desired status
detections, enter bit mask from
table by converting to decimal.
Filter load status If a status i§ active and the bjt
STATUS_FILTER_LOAD_RELAY_ 543 relay action enable Default:63 corresponding to that status in
ACTION bi Range:0 to 65535 this mask is set, the relay will be
it mask ’
activated.
Reference load status detection
bits table
0 = Disabled
Filter status A tune Default:1 Reference Filter Status Table
STATUS_FILTER_A_CNT_ACTION 550 contactor action Ran e_'o to 65535 in IOM
enable bit mask ge: To enabled desired status
Filter status B tune Default:36863 detections, enter bit mask from
STATUS_FILTER_B_CNT_ACTION 551 contactor action Ran e_'o to 65535 table by converting to decimal
enable bit mask ge: Range: 0 to 65535
Line status tune Default:64
STATUS LINE_CNT_ACTION 552 contactor action y
- — - . Range:0 to 65535
enable bit mask
Reference Filter Status Table
Filter load status in IOM .
STATUS_FILTER_LOAD_CNT_ 553 tune contactor action Default:0 To enabled desired status
ACTION Range:0 to 65535 detections, enter bit mask from

enable bit mask

table by converting to decimal
Range: 0 to 65535
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5.0 PQconnect Connectivity

Default:30

Contactor close threshold in

CNT_CLOSE_LOAD_THRESHOLD 570 control mode, Range:10 to 100 percent rated current*
(% rated current)
Contactor
close/open
CNT_CLOSE_LOAD_HYSTERESIS 571 hysteresis in load Default':5 Contactor will open V\{h(in it
control mode, Range:2 to 50 reaches the hysteresis
(percent rated
current)
Contactor close threshold for
Contactor close kVAR control
CNT_CLOSE_KVAR THRESHOLD 572 threshold for kVAR Default_:O negative setpoint = lagging
control mode, Range: -7to 7 target
(kVAR) positive setpoint = leading
target
Contactor
close/open Default:10 Contactor will open when it
CNT_CLOSE_KVAR_HYSTERESIS 573 hysteresis in kVAR Range:5 to 100 reaches the hysteresis
control mode, (%)
Contactor close Default:5
CNT_CLOSE_DELAY 574 delay time, (sec) Range:1 to 3600
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
SYS_PF_STEP_1_KVAR 576 (VAR) Range:0 to 500 to enable
Tune circuit 2 Default:5 Filter Second Tuned Circuit
SYS_PF_STEP_2 KVAR 577 ’ y kVAR (Only used for filters with
(kVAR) Range:0 to 500 dual tuned circuits)
Contactor auto re- .
CNT_AUTO_RECLOSE_DELAY 580 close delay time Default:10
- - — (sec) ’ Range:120 to 65535
CNT_POWER_ON_DELAY 581 féséedr&?ﬁfnre"” Default:1
- N (s00) y ime, Range:0 to 65535
CNT_AUTO_RECLOSE_ATTEMPTS 582 ggg}aagwt:;ifﬁwg; Default:5 Maximum number of contactors
- - - Range:1 to 15 auto re-close attempts allowed
attempts allowed
Contactor auto re- Default:600 Maximum number of contactors
CNT_AUTO_RECLOSE_TIMESPAN 583 close max attempt o auto re-close attempts time
f Range:300 to 65535
time span, (sec) span
) . Modbus Slave Address
MB_SLAVE_ADDRESS 600 ModbusRTU device | Default:10 Default: 10
- — server address Range:1 to 247 .
Range: 1 to 247
Modbus Baud Rate
ModbusRTU device Default:11520 Default: 11520 = 115200 baud
MB_BAUD_RATE 601 baud rate, Ran e_'o to 11520 rate
(bits per second) ge: 960 = 9600 baud rate
3840 = 38400 baud rate
. i 0 = None
MB_PARITY 602 MaorcijtbusRTU device ggl;au;t_.oZto ) 1= 0dd
parity ge: 2 = Even
MNodbusRTU save Default:0
MB_SAVE_SET_FLAG 603 new settings Range:0 to 2
Used to navigate to bootloader,
which launches the main
Bootloader Default:0 program
BOOTLOADER_START 604 command Range:0 to 2 0 = No Action

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

(percent rated
current)

Range:100 to 200

0 = Disabled
. . 1 = Tuning Reactor Thermal
RELAY_INPUT 1_CONFIG 610 CR;']';’IV ":gﬁé; FD{:‘;a“e't_g’to A Switch Input
gu 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 CR;']';’IV ":gt‘féf FD{:‘;a“e't_g’to A Switch Input
gu ge: 2 = Line Reactor Thermal
Switch Input
3 = Reset Command
4 = External Control Input
Overvoltage onset .
V_LINE_OV_ONSET 620 threshold, (percent g:?“;t_fggto 150
rated voltage) ge:
Overvoltage clear .
V_LINE_OV_CLEAR 621 threshold , (percent E:La“;t_gozfo 140
rated voltage) ge:
Overvoltage delay Default:2
V_LINE_OV_DELAY 622 time, (sec) Range:1 to 3600
Undervoltage phase
loss onset threshold, | Default:75
V_LINE_UV_ONSET 623 (percent rated Range:50 to 90
voltage)
Undervoltage phase
loss clear threshold , | Default:80
V_LINE_UV_CLEAR 624 (percent rated Range:60 to 100
voltage)
Undervoltage phase | Default:1
V_LINE_UV_DELAY 625 loss delay time,(sec) | Range:1 to 3600
Overcurrent onset .
|_LINE_OC_ONSET 626 threshold , (percent | Default:150
Range:100 to 200
rated current )
Overcurrent clear .
|_LINE_OC_CLEAR 627 threshold, (percent Defauit: 140
Range:90 to 190
rated current )
Overcurrent delay Default:5
|_LINE_OC_DELAY 628 time, (sec) Range:1 to 3600
Load current
balance onset Default:75
|_LOAD_BALANCE_ONSET 640 threshold, o
- - - Range:10 to 90
(Percent rated
current)
Load current
balance clear .
|_LOAD_BALANCE_CLEAR 641 threshold, Default:80
- - - Range:10 to 90
(Percent rated
current)
Load current Default:4
|_LOAD_BALANCE_DELAY 642 balance delay time, >
(sec) Range:1 to 3600
Load current
balance minimum Default:50
|_LOAD_BALANCE_MIN_CURRENT 643 detect current, etautt
- - - = Range:10 to 100
(percent rated
current)
Tune overcurrent
|_TUNE_OC_ONSET 660 onset threshold, Default:150
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Default: 140

|_TUNE_OC_CLEAR 661 (percent rated Range:90 to 190
current)
Tune overcurrent Default:4
|_TUNE_OC_DELAY 662 delay time, (sec) Range:1 to 3600
Tune circuit
fundamental
undercurrent onset Default:65
|_TUNE_UC_ONSET 663 threshold, Range:10 to 100
(Percent rated
current)
Tune circuit
fundamental
undercurrent clear Default:70
|_TUNE_UC_CLEAR 664 threshold, Range:15 to 100
(Percent rated
current)
Tune circuit
fundamental Default:3
|_TUNE_UC_DELAY 665 undercurrent delay Range:1 to 3600
time, (sec)
Tune circuit current
balance onset Default:75
|_TUNE_BALANCE_ONSET 666 threshold, Ran e'.10 to 90
(Percent rated ge:
current)
Tune circuit current
balance clear .
|_TUNE_BALANCE_CLEAR 667 threshold, Default:80
Range:10 to 90
(Percent rated
current)
Tune circuit current .
|_TUNE_BALANCE_DELAY 668 balance delay time, | DSfult2
— - - (se0) YUME, | Range:1 to 3600
Controls
overtemperature Default:700
T_AMBIENT_OT_ONSET 680 onset threshold, Range:100 to 850
(10=1.0deg C)
Controls
overtemperature Default:600
T_AMBIENT_OT_CLEAR 681 clear threshold, Range:50 to 800
(10 =1.0deg C)
Controls Default:5
T_AMBIENT_OT_DELAY 682 overtemperature Ran e'.1 to 3600
delay time, (sec) ge:
Voltage THD high
onset threshold, Default:80
FAULT_HIGH_THD_ONSET 690 (percent rated Range:20 to 200
voltage)
Voltage THD high
clear threshold, Default:110
FAULT_HIGH_THD_CLEAR 691 (percent rated Range:20 to 200
voltage)
Voltage THD high Default:3
FAULT_HIGH_THD_DELAY 692 delay time, (sec) Range:1 to 3600
Filter expected input phase
. . orientation
FAULT_PHASE_ROTATION 693 Phase 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 | Default0 0 = Disable
- - — Calibration Range:0 to 1 _
1 =Enable
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Reference

calibration current Default:0 Input current measured on A
SYS_ILINE_CAL_A 710 line phase A, Range:0to 65535 | phase of the filter

(10 =1.0A)

Reference

calibration current Default:0 Input current measured on B
SYS_I_LINE_CAL B 71 line phase B, Range:0 to 65535 phase of the filter

(10 =1.0A)

Reference

calibration current Default:0 Input current measured on C
SYS_ILINE_CAL_C 712 line phase C, Range:0 to 65535 phase of the filter

(10 =1.0A)

Reference

calibration current Default:0 Tune circuit current measured
SYS_I_TUNE_CAL_A 13 tune phase A, Range:0 to 65535 on A phase of the filter

(10 =1.0A)

Reference

calibration current Default:0 Tune circuit current measured
SYS_I_TUNE_CAL_B 714 tune phase B, Range:0 to 65535 on B phase of the filter

(10 =1.0A)

Reference

calibration current Default:0 Tune circuit current measured
SYS_I_TUNE_CAL_C 715 tune phase C, Range:0 to 65535 on C phase of the filter

(10 =1.0A)

Current calculation System mag calibration state

magnitude Default:5 0 = Calibration Command not
SYS_MAG_CAL_TOL 716 calibration tolerance, | Range:0 to 15000 active

(10 = 1.0A) 1 = Enter calibration state

Magnitude scalar for | Default:6000
I_LINE_EST_A SCALAR 720 current calculation Range: -32768 to Value set by Factory

line phase A 32767

Magnitude scalar for | Default:6000
I_LINE_EST B_SCALAR 721 current calculation Range: -32768 to Value set by Factory

line phase B 32767

Magnitude scalar for | Default:6000
I|_LINE_EST_C_SCALAR 722 current calculation Range: -32768 to Value set by Factory

line phase C 32767

Magnitude scalar for | Default:4000
|_TUNE_EST_A_SCALAR 723 current calculation Range: -32768 to Value set by Factory

tune phase A 32767

Magnitude scalar for | Default:4000
|_TUNE_EST_B_SCALAR 724 current calculation Range: -32768 to Value set by Factory

tune phase B 32767

Magnitude scalar for | Default:4000
I_TUNE_EST_C_SCALAR 725 current calculation Range: -32768 to Value set by Factory

tune phase C 32767

Magnitude scalar for | Default:5982
V_LINE_SCALAR_A 730 line voltage phase Range: -32768 to Value set by Factory

AB 32767

Magnitude scalar for | Default:5982
V_LINE_SCALAR_B 731 line voltage phase Range: -32768 to Value set by Factory

BC 32767

Magnitude scalar for | Default:5982
V_LINE_SCALAR_C 732 line voltage phase Range: -32768 to Value set by Factory

CA 32767

Magnitude scalar for | Default:5982
V_LOAD_SCALAR_A 733 load voltage phase Range: -32768 to Value set by Factory

AB 32767

Magnitude scalar for | Default:5982
V_LOAD_SCALAR_C 734 load voltage phase Range: -32768 to Value set by Factory

CA 32767

Magnitude scalar for | Default:5982
V_TUNE_SCALAR_A 735 tune voltage phase Range:-32768 to Value set by Factory

AB

32767
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Default:5982

V_TUNE_SCALAR_C 736 tune voltage phase Range:-32768 to Value set by Factory
CA 32767
Magnitude scalar for | Default:1091
I_LINE_SCALAR_A 737 line current CT Range:-32768 to Value set by Factory
phase A 32767
Magnitude scalar for | Default:1091
I_LINE_SCALAR_C 738 line current CT Range:-32768 to Value set by Factory
phase C 32767
Magnitude scalar for | Default:1091
I|_TUNE_SCALAR_A 739 tune current CT Range:-32768 to Value set by Factory
phase A 32767
Magnitude scalar for | Default:1091
I|_TUNE_SCALAR_C 740 tune current CT Range:-32768 to Value set by Factory
phase A 32767
Magnitude scalar for Default:12000
T_AMBIENT_SCALAR 741 controls temperature :I?;;g;a:-32768 to Value set by Factory
RMS calculation Default:437
V_LINE_RMS_SCALAR 750 scalar for line Range:-32768 to Value set by Factory
voltage 32767
RMS calculation Default:437
V_LOAD_RMS_SCALAR 751 scalar for load Range:-32768 to Value set by Factory
voltage 32767
. Default:128
|_LINE_RMS_SCALAR 752 RMS calculation Range:-32768 to Value set by Factory
scalar for line current 32767
RMS calculation Default:128
|_LOAD_RMS_SCALAR 753 scalar for load Range:-32768 to Value set by Factory
current 32767
Contactor minimum Default:10
SYS_CNT_MIN_OFF_TIME 800 open time,(sec) Range:10 to 300
. Default: 1820
|_TUNE_TAP_GAIN 801 Line reactor tap turn | 0039768 to Value set by Factory
coupling gain 32767
. Default:16384
V_THD_SCALAR 802 Voltage THD gain | o0 "35768 to Value set by Factory
adjustment factor
32767
. Default:16384
| THD_SCALAR 803 Current THD gain | 1632768 to Value set by Factory
adjustment factor
32767
Default:0
V_THD_OFFSET 804 Voltage THD offset | o0 35768 to Value set by Factory
adjustment factor
32767
Default:0
| THD_OFFSET 805 Current THD offset | p_ 6. 32768 to Value set by Factory
adjustment factor 32767
Factory PCB Default:0
SYS_NULL_EN 820 calibration enable Range:0 to 1
Line voltage offset Default:2048
V_LINE_A_OFFSET 830 phase A Range:0 to 4096 Value set by Factory
Line voltage offset Default:2048
V_LINE_B_OFFSET 831 phase B Range:0 to 4096 Value set by Factory
Line voltage offset Default:2048
V_LINE_C_OFFSET 832 phase C Range:0 to 4096 Value set by Factory
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
V_LOAD_C_OFFSET 834 phase C Range:0 to 4096 Value set by Factory
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
V_TUNE_C_OFFSET 836 phase C Range:0 to 4096 Value set by Factory
V_DIFF_LINE_A_OFFSET 837 Reactor Diff Voltage | Default:2048 Value set by Factory

Offset Phase A

Range:0 to 4096
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Reactor Diff Voltage | Default:2048
V_DIFF_LINE_B_OFFSET 838 Offset Phase B Range:0 to 4096 Value set by Factory
Reactor Diff Voltage | Default:2048
V_DIFF_LINE_C_OFFSET 839 Offset Phase C Range:0 to 4096 Value set by Factory
Reactor Diff Voltage | Default:2048
V_DIFF_TUNE_A_ OFFSET 840 Offset Phase A Range:0 to 4096 Value set by Factory
Reactor Diff Voltage | Default:2048
V_DIFF_TUNE_B_OFFSET 841 Offset Phase B Range:0 to 4096 Value set by Factory
Reactor Diff Voltage | Default:2048
V_DIFF_TUNE_C_OFFSET 842 Offset Phase C Range:0 to 4096 Value set by Factory
Line Current Offset Default:2048
I_LINE_A_OFFSET 843 Phase A for CT Input | Range:0 to 8192 Value set by Factory
Line Current Offset Default:2048
I_LINE_C_OFFSET 844 Phase A for CT Input | Range:0 to 8192 Value set by Factory
Load Current Offset Default:2048
|_LOAD_A_OFFSET 845 Phase A for CT input | Range:0 to 8192 Value set by Factory
Load Current Offset Default:2048
|_LOAD_C_OFFSET 846 Phase A for CT input | Range:0 to 8192 Value set by Factory
Default:683
T_AMBIENT OFFSET 847 Offset for controls Range:-8192 to Value set by Factory
temperature 8192 Value set by Factory
Line reactor voltage Defauit: 16384
V_DIFF_LINE_A SCALAR 850 9 Range:-32768 to Value set by Factory
scalar phase A
32767
Line reactor voltage Defauit: 16384
V_DIFF_LINE_B_SCALAR 851 9 Range:-32768 to Value set by Factory
scalar phase B
32767
Line reactor voltage Defauit: 16384
V_DIFF_LINE_C_SCALAR 852 9 Range:-32768 to Value set by Factory
scalar phase C
32767
Tune reactor voltage Default: 16384
V_DIFF_TUNE_A_SCALAR 853 9 Range:-32768 to Value set by Factory
scalar phase A 32767
Tune reactor voltage Defauit: 16384
V_DIFF_TUNE_B_SCALAR 854 9 Range:-32768 to Value set by Factory
scalar phase B
32767
Tune reactor voltage Default:16384
V_DIFF_TUNE_C_SCALAR 855 9 Range:-32768 to Value set by Factory
scalar phase C
32767
Line current .
|_LINE_EST_A_INT_DECAY 860 estimation decay Default: 16375 Value set by Factory
Range:0 to 65535
phase A
Line current
s Default: 16375
I_LINE_EST_B_INT_DECAY 861 estimation decay Range:0 to 65535 Value set by Factory
phase B
Line current
A Default: 16375 Value set by Factory
|_LINE_EST_C_INT_DECAY 862 estimation decay Range:0 to 65535 Value set by Factory
phase C
Tune current .
| TUNE_EST A_INT DECAY 863 estimation decay Default: 16375 Value set by Factory
Range:0 to 65535
phase A
Tune current .
| TUNE_EST B_INT DECAY 864 estimation decay Default: 16375 Value set by Factory
Range:0 to 65535
phase B
Tune current .
| TUNE_EST C_INT _DECAY 865 estimation decay Default: 16375 Value set by Factory
Range:0 to 65535
phase C
e | oo
I_LINE_EST_A_SIN_NULL 870 Lo . Range:-32768 to Value set by Factory
calibration sine
32767
phase A
Line current
S Default:0
| LINE_EST A_COS_NULL 871 estimation Range:-32768 to Not EtherNet Enabled

calibration cosine
phase A

32767

Value set by Factory
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estimation Default:0
I_LINE_EST_B_SIN_NULL 872 calibration sine Range:-32768 to Value set by Factory
32767
phase B
Line current
™ Default:0
|_LINE_EST_B_COS_NULL 873 estimation = Range:-32768 to Not Etherfet Enabled
- — - = - calibration cosine Value set by Factory
32767
phase B
e et | oo
I_LINE_EST_C_SIN_NULL 874 Lo . Range:-32768 to Value set by Factory
calibration sine
32767
phase C
Line current
N Default:0
estimation . Not EtherNet Enabled
|_LINE_EST_C_COS_NULL 875 calibration cosine Range:-32768 to Value set by Factory
32767
phase C
s | petauno
|_TUNE_EST_A_ SIN_NULL 876 LT . Range:-32768 to Value set by Factory
calibration sine
32767
phase A
Tune current
A Default:0
estimation i Not EtherNet Enabled
|_TUNE_EST_A_COS_NULL 877 calibration cosine Range:-32768 to Value set by Factory
32767
phase A
Soesuren | perauo
|_TUNE_EST_B_SIN_NULL 878 L . Range:-32768 to Value set by Factory
calibration sine
32767
phase B
estimation Dofault0
|_TUNE_EST_B_COS_NULL 879 o . Range:-32768 to Not EtherNet Enabled
calibration cosine
32767
phase B
Soosu™ | petauo
|_TUNE_EST_C_SIN_NULL 880 calibration sine Range:-32768 to Value set by Factory
32767
phase C
Tune current
L Default:0
|_TUNE_EST_C_COS_NULL 881 estimation Range:-32768 to Not Etherfet Enabled
calibration cosine Value set by Factory
32767
phase C
. . Set to Enable BGM
BLUETOOTH_ENABLE 900 Er"‘;it%"th radio gg‘;}a“;t_g o1 1 = Enabled
ge: 0 = Disabled
Controls Processor Default: 12369
SYS_CPU_THRESHOLD . fault threshold Range:0 to 17361
Not EtherNet Enabled
Filter Model Number
0 = Undef
Digital Signal Default:xx 3=Sim
DSP_MODEL_NUM 902 Processor DSP Ran e_'o to 65535 101 = HSD
model number 9e: 102 = HGL
103 = HGP
104 = HSL
200 = KIT
Unit serial number section -
Upper 16 bits of job Default:0 azfnebr;rﬁ bits of 32-bit unit job
SYS_SERIAL_NUM_2 903 gg;inatl)irucr’;g: unit Range:0 to 65535 Parameter contains UUU in the
UUULLLL-NN serial number
format.
Unit serial number section -
Lower 16 bits of job Defaulto I:&Nn?tr);rf} bits of 32-bit unit job
SYS_SERIAL_NUM_1 904 number of the unit )

serial number

Range:0 to 65535

Parameter contains LLLL in the
UUULLLL-NN serial number
format.
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Unit serial number section - two-
digit unit number

Line number of the Default:0 . .
SYS_SERIAL_NUM_O 905 . . . Parameter contains NN in the
unit serial number Range:0 to 65535 UUULLLL- NN serial number
format.
Upper 16 bits of the Default:0
PCB_SERIAL_NUM_1 906 PCB serial number Range:0 to 65535
Lower 16 bits of the Default:0
PCB_SERIAL_NUM_0 907 PCB serial number | Range:0 to 65535
Test number of the Default:0
PCB_TEST_NUM 908 PCB serial number | Range:0 to 65535
Diagnostic poke Default:0
SYS_POKE_0 950 varigble 0 P Range:-32768 to
32767
Diagnostic poke Default:0
SYS_POKE_1 951 varigble ’ P Range:-32768 to
32767
Diagnostic poke Default:0
SYS_POKE_2 952 Varigble > P Range:-32768 to
32767
Diagnostic poke Default:0
SYS_POKE_3 953 varigble 3 P Range:-32768 to
32767
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
BGM_STATIC_PASSKEY A 970 Upper 16 bits of Default:1
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
BGM_SECUIRTY_LEVEL 972 Wireless security Default:0 changes each time a connection
level Range:0 to 1 .
is attempted.
0 = Low Security
1 = High Security
Wireless numeric Default:0
BGM_NUMERIC_ID 973 identifier Range:0 to 99
BGM PAIRING MODE 074 Wireless pairing Default_:O 0 f No _actlve request
= = mode request Range:0 to 1 1 = Active request
Wireless command Default:0
BGM_COMMAND 975 input Range:0 to 255
Field Bus
communication Default:0
FIELD_BUS_COMMAND 976 module command Range:0 to 255
input
Unit rated . .
. . Filter rated (step 1) capacitance
RATED_STEP_1_CAP 980 capacitance for tune | Default:575 Used for tune circuit no load
- - = step 1, (10=0.1 Range:0 to 20000
current
uFarad)
. Filter rated (step 2) capacitance
g:pl);rcail:aegce for tune | Default:0 (Only used for filters with dual
RATED_STEP_2_CAP 981 _ y tuned circuits)
step2, (10=0.1 Range:0 to 20000 N
Used for tune circuit no load
uFarad)
current
Unit rated Default:0 configuration
RATED_CAP_CONFIG 982 capacitance y 9 -
. : Range:0 to 1 Used for tune circuit no load
configuration

current
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0 = Delta
1=Wye

Only used for filters with dual

Current transformer Default:0 tuned circuits
CT_ENABLE 983 CT feedback enable | Range:0 to 1 0 = Disabled
1 = Enabled
Factor applied to
nameplate kVAR at .
PF_KVAR_FACTOR_NL 984 noload forkvaR | Default:105 100= 1.0
Range:100 to 140
contactor control,
(100=1.0)
Factor applied to
nameplate kVAR at Default:115
PF_KVAR_FACTOR_FL 985 full load for kVAR Ran e'.1 00 to 140 100=1.0
contactor control, ge:
(100 =1.0)
Feedback sensing .
CONFIG_MODE 986 configuration mode Default'.1
. Range:1 to 3
selection
POWER_CYC_COUNT 088 Running number of Default_:O
powers on-off cycles | Range:0to 0
Status detection Default:0
HISTORY_LOG_REQUEST 989 history record Ran e_'o t0 0
request command ge:
Only used for Passive Filters
with EtherNet/IP Connectivity
Enables and Default:0
PROC_DATA_CMD_EN 1007 Disables Implicit y _ - . .
Setpoint Writes Range:0 to 1 0 = Implicit IO Writes Disabled

1 = Implicit IO Writes Enabled
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Filter Status Register References
Table 27: 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 28: Filter Line Status References

16-bit values

Bit

Status Detection

PHASE_LOSS_A

PHASE_LOSS B

PHASE_LOSS C

OVERVOLTAGE_A

OVERVOLTAGE_B

OVERVOLTAGE_C

FILTER_FREQ_MISMATCH

HIGH_VOLTAGE_THD

N[O N|BR[WIN|~|O

LINE_PHASE_ROTATION

Table 29: Filter Load Status References

16-bit values

Bit Status Detection

0 BALANCE A

1 BALANCE B

2 BALANCE C

3 OVERCURRENT A
4 OVERCURRENT B
5 OVERCURRENT C
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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 30: 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

PQconnect Bluetooth® App Setup

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.
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Android OS 10.0 or higher
System Requirements: 10S 17.0 or higher
Bluetooth 4.2

Pairing Instructions

1. Once PQvision is installed from
Google Play store/App store, PQuvision
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.

MY PQCONNECT

OTHER PQCONNECT

PQconnect 10

2. Select the PQconnect device by
tapping on the > icon. Each PQconnect 11
PQconnect device in the app will
be identified by their Device ID. PQconnect 12

Example Serial Number:

3. A prompt to enter the Bluetooth [1 021 320] - [01 ]

pairing passkey will pop up
automatically. Enter the last 6- 7-digifjpairing code device ID
digit serial number found on the
product nameplate. Do not

include the Device ID number.

TCI, LLE | Germantown, W | transcoil.com | 800-824-8282
Important Note: The Serial HarmonicShield
number can be found on the Part Numbef} HSDO150AWH 1010 Contains FCC ID: 00QBGM111 G@us usten
product nameplate on the front L Drawing # 10628906~ ° el

. . System Voltage: 480 Schem/Man: 30047 —PQ/30208
of each passive filter. Hz 60  Pibse:3 Manufacturing #: 23276
Serial #: 1021320 - 01 Enclosure Type: 1
“*PQconnect
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4. Once the passkey is
successfully entered, all filter
data will be presented.

PQconnect 10

4800V

Filter Line Current
98.9A

Filter Line THY

1 HVD
07 %

Filter | oad THYT

24%

Cantactor

CLOSED

Filter Line

OK

Filter

OK

Filter Load

Changing Settings

1. Once connected to a PQconnect

PQconnect 10
PQconnect 10
1.0 (110)
Line Frequen

480.0\ 59.9 Hz

Filter Line Curren
989A

er Line THVD

0.7 %

M.4°C

4.9%

Unlock

device, select on the menu icon on “a% 648 %
the right-hand corner of the app —
2. Top the unlock button to unlock CLOSED
parameter access. Fiter Line Fiter Line
3. If prompted, enter the tech password Cls LS
— 08252014 — to unlock parameter Fifer Filter

(0]¢ OK

Filter Load

OK

Filler Load - PF

-0.929 lag

access.

Filter Load

OK

-0.953 lag

Troubleshooting
1. Ensure Bluetooth is enabled on the Android device.
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.

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 EtherNet/IP EDS File and Conformance Info for
information about our Declaration of Conformity and EDS File.

The EtherNet/IP communication interface is provided on the passive filter to allow the unit to be
configured and data collected from the unit. 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.

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).

Note: EtherNet/IP interface is an optional Communication for the standard PQconnect board.

Wiring for EtherNet/IP communication

The dual PQconnect board ethernet RJ45 connectors are located at J16 on the PQconnect board. See
Figure 9: 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.
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Figure 20: PQconnect Ethernet Connection Headers (Circled in Red)

Pin Number

Description

1

TD+

2

3

6

1 8 4,57,8

Termination

Figure 21 : Ethernet Connection Pin Out

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 will 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.

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 not be enabled for
correcting harmonics.
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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 the
other end of your 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.

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 - =] <

& o]
Type P DHCP  Version MAC Comment

TCl PQconnect (TM) 192.168.1.35 Disabled 1.11 00-30-11-24-09-AD evx

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.

3. ltis 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. Type the IP address of the PQconnect board into your preferred browser search bar.
A window like the following picture will open.
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@ Anybus CompactCom x  +
C A Notsecure | 192.168.1.35 e % = 0O a (:Upcéle D)
Anybus CompactCom
oo

Overview DHCP. Disabled v
Parames ters P Address 102.168.1.35
nework It 255.256.255.0

5 ress 192.168.1.254

o e ODVA-HostNamed

0.0.0.0
0000

© 2013 HMS Incustrial Networks - Al rights reserved

Figure 22 : HMS IP Config EtherNet/IP Configuration Tool

b. Click on Status under NETWORK to see more detailed network information. Click on
Configuration under NETWORK to set a static IP address.

c. Modify the IP configuration and click the Save Settings button once finished.

Viewing EtherNet/IP Data on a Website

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 or PQuvision.

3. Locate the Web Browser Icon on HMS IP Config tool to open the web browser.

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.
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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

EtherNet/IP Enabled PQconnect board
RSLogix 5000 on a PC or laptop
EtherNet/IP capable PLC or HMI

e PQconnect EDS file

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

Installing PQconnect EDS File in RSLogix 5000
1. Download the PQconnect EDS (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 Auternation - Hardware Installation Toel 34.0.17.0

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

Add Launch the EDS Wizard and add selected hardware description files
onlp.

Launch the EDS Wizard and remove selected hardware description
files orly.

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.

Rockwell Automation's EDS Wizard

Registration i
Blctronic: Data Sheet fies) wil be added to your system for uss in Rockwell Automation appiications )

@ Registera singlefie
€ Registera drectory of EDS files 5

Hamed:
\PQConnectLtiitiesUnt Test \Functioha Testing \062F002800370100eds  Browse...

* Fthere is an icon file (ico) with the same name as the file(s) you are registering
then this image wil be associated with the device

To perfom an installation test on the files), ciick Next

Cancel
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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 9
You can change the graphic image that is associated with a device Y

Prodiuct Types
Gz et =] @ Vendor Specfic Typs

b T TCI PQeonnect (TM)

<Back | Met> | caned |

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 g
This is a review of the task you want to complate ]

3 You would like to register the following device
TCI PGoonnect (TM)

Back | Ned> | cancel |

7. Click Finish to exit out of the Rockwell Automation EDS Wizard. Then click Exit to exit the
EDS Installation Tool.

Viewing the PQconnect device in RSLogix 5000

1. 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.

2. In the Studio 5000 Controller Organizer window you will see I/O 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.
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& Logix Designer - PLCTest in PLCTestNonM.ACD [5069-L:

File Edit View Search Logic Communications
Do W e

= RUN n

e I Path: AB_ETHIP-1\192.
9 Energy Storage

=10 Offline [l Mo Forces

Controller Organizer v 1 x

al

4 = Controller PLCTest
& Controller Tags
Controller Fault Handler
Power-Up Handler
4 Tasks
4 3 MainTask
b 3 MainProgram
Unscheduled
4 = Motion Groups
Ungrouped Axes
b Alarm Manager
4 Assets
Add-On Instructions
b 7 Data Types
Trends
¥, Logical Model
4 I/0 Configuration
4 5 5069 Backplane
{5 [0] 5062-L306ER PLCTest

£o5060-L B NewMrgule..

B Active  Import Module,
B sLase Discaver Moc
4 &5 A2, Etherr
€5 soc0-1 £ Paste Ctrl+v
Properties Alt+Enter
print 4

3. Inthe 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 N

Catalog | Module Discavery = Favorites

[Pacannect Clear Filters Hide Filters 2

Module Type Categary Fiters A Moduie Type Vendar Fiters ~

20 - Comm-ER

Analog

CIP Motion Safety Track Section
Communication

Advanced Energy Industries, Inc.
Bray Intemational, Inc

Brooks Instrument

v Buerkert Fluid Control Systems

< > <
Catalog Number  Description Vendor Category
TCIPQeornect  TCIPQeonnect .. TCI LLC-An Al Generic Device

1 of 745 Module Types Found

[ Close on Creats:

Add to Favorites

Close Help

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.

57 New Module
b
General General
~Connection
Modue Info Tipe
Parameters

TCIPQeonnect TCI PQcannect (TM)

Intemet Protocal Vendor: TCI, LLC - An Alled Motion Company
- Port Corfiguration
Network Parent: Local
Name: [PGcornect 1] Ethemet Address
Description: ® Private Network:
OIP Address:
Q Host Name
Modue Defintion
Revision 1011
Blectronic Keying: Compatible Module
Connections: Exclusive owner
Changs .
Status: Creating

X

152681 [ 38+

Cancel
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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 OKk.

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.

Controller Organizer - B o=

- Controller PLCTest
<7 Controller Tage
Contreller Fault Handler
Power-Up Handler
- Tasks
4 % MainTask
P L, MainProgram
Unscheduled
- Motion Groups
Ungrouped Axes
3 Alarm Manager
- Assets
Add-On Instructions
B Data Fypes
Trends
. Logical Model
a YO Configuration
4 B9 5069 Backplane
EG [0] S069-L306ER PLC Test
4 £5 A1, Ethemet

| Eoseest3es
<] 7= TCIPGeonnect Phconnect] —
R

4 g5 AL Emermer

EC) 5069-L206ER PLCTest

Viewing Rockwell’s Licensed EDS AOP 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. A new window should module properties window should pop-up such as the figure below.

I 5 vvic roperics: oot aaparomnet o+, |

General General
Connector
Vadde rfo Type TCIPGoonnect TCI PGoonnect (TH)
Parameters
temet Frotocal Vendor: TC1, LLC - An Alled Motion Company
Fod Corfigusation
Parent Lozal
Network
Mame. Pcorneat ] Bhemet Address
Desciption: 1 (@ Private Network 1921681 | 35
O IP Address:
O Host Name:
Modde Defintion
Revision: 1m
Blectronic Keying Compatible Modue:
Connections: Exclusive owner
Change

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
;. [ —— Group: | <All Parameters> ~
- Intamet Protocal
.- Port Corfiguration D& Name Value Unis Style Description ~
Lo Nebwork [ ParamCmd Parameter save/ioad command
2 |WaveformTrigCmd Waveform capture trigger command
3 ResetCmd Contactor reset command
4 |ParamKeyA Parameter access key valus A
5 |ParamKeyB Parameter access key value B
6 CTRatio Amps: Current Transfermer CT ratio primary Amps relati
u ‘WaveformFormat 10=1.04 or per unit with ba ‘Waveferm data format
8 ControlMode Contactor control mode
9 | AutoCloseEn Enable contacter aute recless
10 RatedCurrent 10 = 1.0 Amps Unit rated current
i RatedVoltags 10 =1.0 Yolts Unit rated voltage
12 [RatedFreq Hz Unit ratzd utiity grid frequency
13 [TesiVoltage 10 = 1.0 Wolts. Unit test voltage
14 |TestFreq Hz Unit test frequency
15 [FierStatusRelayAEn Fiker status A relay action enable bit mask v
< >
Insert Factory Defaults Set -
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
module when a connection is established. Click et to wiite updated values to the module.
Status: Offine Cancel Apply Help

4. Parameters can also be viewed based on group selection. An example of the THD group

being selected and viewed is shown below.

Genesal Parameters
Connection
Machie knfo
p——— Greup: | THID v
Internet Protocol T
Post Configueation D& Hame [ vae| unis Style Description
Natwork 116 |THDScalar Current TH gain adjustment facior
[ 228 [iineaTHD [ [10-1.0% [ Line current phase A THD
|]228 |WLineBTHD | |10=10% | Line current phase B THD
230 |WineCTHD 10=1.0% Line current phase C THD
243 | ILoadATHD 10=1.0% Load current phase A THD
744 |ILoadBTHD 10=1.0% Load current phase B THD
[ |2#& [ioadcTHD I [10-1.0% I Load current phase C THD
|_|255 |MuneATHD | J10=1.0% 1 Tuned circui current phase A THD
256 |MuneBTHD 10=1.0% Tuned circull current phase B THD
257 |MunelTHD 10=1.0% Tuned circui current phase C THD
< 3
+
i d are not sent o the

Status: Offine Aonly Help

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.

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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Contraller Organizer es: Lo PRI < controber Tags - PLCTesticontrolien
Scope: | EBPLCTest | Show: |l Tags v T
Controller PLCTest .
2 Conteller Tags Name =2/~ Value + Force Mask * Style Data Type
Controller Fault Handler [> Poweron o Decimal Ll
Power-Up Handler b PowerOnTimer el (=) TIMER
4 Tasks b PQeonnectti! t {ud _U62FTCIPQronnect 923842410
4 23 MainTask
b & MnPragram b PQconnectt:0 t {d _062TCIPQeonnect DCABS08A:0:0
Unscheduled b Timer! t . TIMER
4 < Metion Greups b Timer2 ) (. TIMER

Ungrouped Axes
b 1 Alarm Manager
Assets
Add-On Instructions
b 1 Data Types
Trends
b, Logical Model
4 ] VO Configuration
4 95069 Backplane
5 (0] 5069-L30ER PLCTest
4 5 A1, Ethemet
D) 5069-1306€R PLCTest
= TCIPQeonnect PQconnect!
4 5 A2, Ethemet
[EB) 5069-1306€R PLCTest

7. 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 a I/0O Register Offset in PQVision of 30. For
more information on V_LINE_AB_RMS parameter refer to the Voltage Register Map.

FNVERT PPNt | (&SRS RURIN < Controller Tags - PLCTesticontroller) %

Scope: ‘EEPLCTeel v| Show:|N\Tagi V||‘I'.
Name 22| 2 Value # Force Mask « Style Data Type -
b PowerOn 0 Decimal DINT
b PowerOnTimer - [ TIMER
4 PQconnectl:| {} [ _062F: TCIPQcennect_E9238A24::0
PCconnectT:.ConnectionFaulted L Decimal BOOL
b PQconnectT:].GridVoltage 4800 Decimal INT
b PQconnect il GridFrequency 600 Decimal INT
b PQconnectT:l.GridRotation 1 Decimal INT
b PQconnect:l.GridSynclocked 1 Decimal INT
b PQconnect:l VLineABRMS 4500 Decimal INT
b PQconnectTil. VLineBCRMS 4801 Decimal INT
b PQconnect: VLineCARMS 4800 Decimal INT
b PQconnect: VLineAETHD 1 Decimal INT
b PQconnectT:d VLineBCTHD 1 Decimal INT
b PQconnect: VLineCATHD 1 Decimal INT
b PQconnect:l.ILineARMS 2500 Decimal INT
b PQconnectl:l ILineBRMS 2500 Decimal INT
b PQconnectTil.ILIneCRMS 2500 Decimal INT
b PQconnect:l.ILineATHD 9 Decimal INT
b PQconnectl:l.ILineBTHD 9 Decimal INT
P PQconnectTilILineCTHD 9 Decimal INT v
l 4 [\ Moniter Tags £ Edit Tags / < >
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Using Explicit Controller Messaging

5.0 PQconnect Connectivity

To leverage Explicit Controller Messaging in Studio 5000, follow these steps to establish efficient
and direct communication between controllers.

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

1.

Controller Organizer - 1 x

g °5

- A GERIM
& Controller Tags

Power-Up Handler
4 o Tasks
4 £% MainTask
4 L MainProgram
&7 Parameters and Local Tags
MainRoutine
VT
ILINE_Waveform
ILOAD_Waveform
Test_Aboutscreen
VLINE_Waveform
VLOAD_Waveform
Unscheduled
4 ] Motion Groups
Ungrouped Axes
B 1 Alarm Manager
b Assets
Hy, Logical Model
4 ] I/0 Configuration
4 E95059 Backplane
{5 [0] 5069-L306ERM AS069_L306ERM
4 &5 A1, Ethernet
[ 5069-L306ERM A5069_L306ERM
7= TCIPQconnect PQConnect]
[ 003A_DDOC_012A UIG23
4 #5 A2, Ethemet
[ 5069-L306ERM A5069_L306ERM

(YRR U W [ MainProgram - MainRoutine @ Controller Tags - AS069_L304

e B3 o v o

TOGGLEG.0

DSPVERSIONENABLE EN
DSPVERSIONREAL —
0

-
DSPVERSIONENABLE
0+

MSG18.0N

MSG18.ER

MSG19.0N

MSG19.ER

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

3.

Controller Messaging”.

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.

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.

Corfiguration  Communication Tag

Message Type: CIP Generic

SErvice | gat Attribute Single
ype:

e Class: (Hex) Destination
Attrbute: (Hex) Element:

Instance: | 160

Mew Tag...

UnitSerialMum?2 w

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 I/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 -

']

=y :Exterded Properties... v
4 General ~

Name WLineBCPlot

Description

Usage <controller>

Type Base

Alias For

Base Tag

Data Type INT[182]

Scope AS5069_L306ERM

External Access Read/Write

Style Decimal

Constant Mo

Required

Visible

Alarms ]

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.

HarmonicShield ® IOM Manual 77

rg4



HarmonicShield Filter Manual 5.0 PQconnect Connectivity

Message Configuration - M5G02 *

Corfiguration  Communication Tag

Message Type: CIP Generic w
SErvVice | get Attribute Single w
Type:

- -
i) =

- Class: Hex)  pestination [ VLineBCPlot[0] 7]
Instance: Attribute: El (Hex) Element:

Mew Tag...

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 a INT controller Tag VINEB.

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 TCI 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)

HarmonicShield ® IOM Manual 78

rg4


https://www.transcoil.com/wp-content/uploads/brochures/Ethernet%20EDS%20File.eds
mailto:tech-support@transcoil.com
https://www.transcoil.com/wp-content/uploads/brochures/Declaration%20of%20Conformity.pdf
https://www.transcoil.com/wp-content/uploads/brochures/Declaration%20of%20Conformity.pdf

HarmonicShield Filter Manual

EtherNet/IP Register Map

5.0 PQconnect Connectivity

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 below. 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: OXxEAGE (60014). All parameters are enabled
for communication to EtherNet/IP unless explicitly stated otherwise in the Notes Column of the

Table.

Table 31: Status Feedback and Setpoint Parameters Register Map

Parameter Name Instance Default &
(EtherNet/IP Name) 1D Description Type Ranges Notes
User State Parameter
9 = Save Current Values to Flash
21 = Set User Access
25 = Set Access to Tech Access
USER STATE (access key needs to be set to 125
(UserS_tate) 206 User State R Default:0 for key A and 60014 for key B)
100 = Clear History Log
150 = Load Values from Flash
200 = Restore Defaults to Flash
300 = Restore Calibration Defaults
Indicates the status of the Filters
CNT_CLOSED 979 Filter tuned circuit R Default-0 tuned circuit contactor.
(CntClosed) contactor closed : 0 = Contactor Closed
1 = Contactor Open
Indicates if the filter has input
(SP\; ?N—eljgx\)/ER—ON 273 Filter powered on R Default:0 Bozwsro\?v\éarulca)\?rle
1 = Power On
Indicates filters status
SYS_STATUS_OK . . 0 = Filter is operating
(StatusOK) 274 Flter status OK R Default:0 1 = Filter has indicated status
warning
Indicates if the filter is running at its
SYS_AT_.CAPACITY 275 Filter gt maximum R Default:0 m?ximum current capacity
(AtCapacity) capacity 0 = Nominal
1 = At Capacity
Reference Filter Status Table in
Filter status IoM .
STATUS_FILTER_A 279 detection active A R Default:0 To enabled desired status
(FilterStatusActiveA) bit mask ) detections, enter bit mask from
table by converting to decimal
Range: 0 to 65535
Filter status
STATUS—FILTE.R—B 280 detection active B R Default:0 Reference Filter Status Table in
(FilterStatusActiveB) bi
it mask IOM
Line status To enabled desired status
STATUS—LINE. 281 detection active bit R Default:0 detections, enter bit mask from
(LineStatusActive) . .
mask table by converting to decimal
STATUS_FILTER _LOAD 282 Filter load status R Default:0 Range: 0 to 65535
(LoadStatusActive) detection bit mask )
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Filter status A
(SFLﬁ;LSJg ?FSIEESEQKI)ENABLE—RO 283 detection enable Default:0
4 bit mask
Filter status B
(SFLﬁ;LSJg ?L'I:SIEESESEI)ENABLE—RO 284 detection enable Default:0
bit mask
Line status
STATUS_LINE_ENABLE_RO .
. — — — 285 detection enable Default:0
(LineStatusEnabled) bit mask
Filter load status
STATUS_FILTER_LOAD_ENABLE_RO .
- — - - 286 detection enable Default:0
(LoadStatusEnabled) bit mask
Indicates the present state of the
parameter state machine - Read
only value
PARAM_STATE . 0-11,
(ParamState) 287 Parameter state Default:0 13-17 = restore, parameter load,
save, reboot in progress.
12 = parameter load complete
Indicates the present state of the
system state machine
0,1 = Initialization
2 = Power on Delay
3 = Unit Self State Inhibit
4 = Reset
5 = Force Open Contactor
6 = Force Close Contactor
7 = Auto Load Open
8 = Auto Load Close
SYS_STATE . 9 = Auto kVAR Close
(SysState) 288 System state Default:0 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 = Calibrate Check
CNT_STATUS Contactor .
(CntStatus) 289 command status Default:0
Filter Relay Input Status
RELAY_INPUT_STATUS Digital relay input . 0 =Enabled
(RelaylnputStatus) 290 status Default:0 1 = Disabled
Field Bus
FIELDBUS_STATUS_A 294 communication Default:0
(FBStatusA) :
status A Register
Field Bus
FIELDBUS_STATUS_B 295 communication Default:0
(FBStatusB) :
status B Register
System Calibration Status Read-
only
0 = Not Calibrated
SYS_NULL_STAT Factory PCB . 1= Uni I
(PCBCalStatus) 2% calibration status Default:0 Unit Calibrated
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Six-bit bitmask of Calibration
Status of Current Channels
0b000001 = channel 1 cal

mask

SYS_MAG_CAL_STATUS 300 Unit calibration R Default:0 complete
(UnitCalStatus) completed status ’ 0b000011 = channel 1 and 2 cal
complete
0b111111 = channel 1 to 6 cal
complete
HISTORY_LOG_STATUS History Log Status .
(HistoryLogStatus) 312 Value R Default:0
Reference Filter Status Table
Filter status A rel To Enable desired status
liter status A relay . detections, enter bit mask from
(FitorstatusRelayAgn) 15 | acionenablebit | RW | pIEC ocsss | table by converting o decimal
mask If a status is active and the bit
corresponding to that status in this
mask is set, the relay will be
activated.
. 0 = Disabled
STATUS_FILTER_B_RELAY_ACTION 16 Zg:gnsgant:;s gﬁ'ay | Default49151
(FilterStatusRelayBEn) mask Range:0 to 65535
Reference Line Status Detection
bits
To Enable desired status
L | detections, enter bit mask from
ine status relay ) table by converting to decimal.
ST LN LAY ACTION v |aenenent | | BT e st
mask corresponding to that status in this
mask is set, the relay will be
activated
0 = Disabled
Reference load status detection
bits table
To Enable desired status
] detections, enter bit mask from
STATUS_FILTER_LOAD_RELAY_ACTION 18 Filerioad status | | Default63 table by converting to decimal.
(LoadStatusRelayEn) o Range:0 to 65535 | If @ status is active and the bit
bit mask corresponding to that status in this
mask is set, the relay will be
activated.
0 = Disabled
; Reference Filter Status Table in
STATUS_FILTER_A_CNT_ACTION 19 E:)'Let;;ts:“ascﬁ‘ot:”e R | Defauit:d IOM
(FilterStatusCntAEN) enable bit mask Range:0 to 65535 | To enabled desired status
detections, enter bit mask from
; table by converting to decimal.
STATUS_FILTER_B_CNT_ACTION 20 E:)'Let;;tsﬁu:ct?ot:”e R | Default:36863 Y 9
(FilterStatusCntBEn) . Range:0 to 65535
enable bit mask
STATUS_LINE_CNT_ACTION o (';:)”rft :éf‘;fz é:g‘; R | Defaults4
(LineStatusCntEn) ) Range:0 to 65535
enable bit mask
Filter load status
STATUS_FILTER_LOAD_CNT_ACTION 22 tune contactor RIW Default:0
(LoadStatusCntEn) action enable bit Range:0 to 65535
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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 32: Device Feedback and Setpoint Parameters Register Map

5.0 PQconnect Connectivity

Parameter Name Instance
(EtherNet Name) 1D Description Type Default & Ranges Notes
Digital Signal Software Revision Code for Processor
(DDSSPP_FSV:/Q//_e\r/)ER 207 Processor DSP R | Default0 Two 8bit ASCII characters
firmware version 0x0141 = ASCII for "A1"
Fieldbus EtherNet Module Model Number
HMS__SW_VER 209 communications R Default:0
(FBFirmwareVer) processor
firmware version
Wireless
BGMTSW—VER 211 communications R Default:0
(WLFirmwareVer) i .
irmware version
Product line EtherNet/IP Only: Reserved
PROD.UCT—LINE—NUM 213 identification R Default:0 Does not exist in Database.
(ProdLineNum)
number
Product type
(PPT%%UC;\TJ;)PE—NUM 214 identification R | Default0
yp number
Configured utility Filter Input Voltage
I(_g\rlig\_/\é%LLp)\GE 215 grid voltage. R Default:0
9 (10 = 1.0 Volts)
Utility grid Filter Input Frequency
'(('Bt'i'if':eRESnc ) 216 frequency R | Default:0
quency (10 = 1.0 Hz)
- . Filter Input Phase Orientation
'(é’;‘i'zﬁiggon) 217 vl grdphase | g | Default:o 1= ABC Rotation Expected
2 = ACB Rotation Expected
Utility grid
LINE_LOCK — .
(GridSyncLocked) 218 synchronization R Default:0
locked
Waveform data Changes the scaling of the waveforms
CURRENT_WAVEFORM_ format, Default:0 displayed on PQvision
DATA_FORMAT 7 (10=1.0A or per R/W Ran e_'o to 1 0=A/10
(WaveformFormat) unit with base of ge: 1 = Per Unit
16384 counts)
Unit rated Filter rated Current
RATED_CURRENT Default:2500
= 10 current. R/W . Range: 3 to 1500 Arms
(RatedCurrent) (10 = 1.0 Amps) Range:30 to 15000
Unit rated Filter Rated Voltage
RATED_VOLTAGE Default:4800
v 11 voltage, R/W . Range: 120 to 690 Vrms
(RatedVoltage) (10 = 1.0 Volts) Range:1200 to 6900
RATED_FREQUENCY 12 Urri‘étfrritege%tglty Ry | Default:60 Filter Rated Frequency
(RatedFreq) (gHz) q Y Range:50 to 60
Customer External Control Input 1: J7
of the PCB
0 = Disabled
RELAY_INPUT_1_CONFIG 40 Relay input 1 RIW Default:0 1 = Tuning Reactor Thermal Switch
(Relay1Config) configuration Range:0 to 4 Input

2 = Line Reactor Thermal Switch Input
3 = Reset Command
4 = External Control Input
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Customer External Control Input 2: J8
of the PCB
0 = Disabled

RELAY_INPUT_2_CONFIG 41 Relay input 2 RIW Default:0 1 = Tuning Reactor Thermal Switch
(Relay2Config) configuration Range:0 to 4 Input
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 Range'b to 0
(RelaylnDelay) delay time, ’
(sec)
Upper 16 bits of Unit serial number section - upper 16
SYS_SERIAL_NUM_2 160 job number of RIW Default:0 bits of 32-bit unit job number
(UnitSerialNum2) the unit serial Range:0 to 65535 Parameter contains UUU in the
number UUULLLL-NN serial number format.
Lower 16 bits of Unit serial number section - lower 16
SYS_SERIAL_NUM_1 161 job number of RIW Default:0 bits of 32-bit unit job number
(UnitSerialNum1) the unit serial Range:0 to 65535 Parameter contains LLLL in the
number UUULLLL-NN serial number format.
SYS SERIAL NUM 0 Line number of Default0 Unitt seriz;l number section - two-digit
: . efault: unit number
(UnitSerialNumO) 162 ;huemubneltr serial RIW Range:0 to 65535 Parameter contains NN in the
UUULLLL- NN serial number format.
Upper 16 bits of .
PCB_SERIAL_NUM_1 ; Default:0
(PCBSerialNum1) 163 the PCB serial RW | Range:0 to 65535
number
Lower 16 bits of
PCB_SERIAL_NUM_0 ; Default:0
(PCBSerialNumo0) 164 the PCB serial RW | Range:0 to 65535
number
Test number of
PCB_TEST_NUM . Default:0
(PCBTestNum) 165 the PCB serial RW | Range:0 to 65535
number
Unit rated
RATED_STEP_1_CAP 181 fjf:g'tt::ﬁe for R | Default575 Filter rated (step 1) capacitance
(RatedStepCap1) (10 = ’ Range:0 to 20000 Used for tune circuit no load current
0.1uFarad)
g:;;:;:aegce for Filter rated (step 2) capacitance.
RATED_STEP_2_CAP 182 tune step 2 RIW Default:0 (Only used for filters with dual tuned
(RatedStepCap2) (10 = ’ Range:0 to 20000 circuits)
Used for tune circuit no load current
0.1uFarad)
Unit rated Filter rated capgcitgnce 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
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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.

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.

Table 33: Control Feedback and Setpoint Parameters Register Map

Parameter Name Instance
(EtherNet Name) ID Description Type Default & Ranges Notes
Board will give a status
Filter controls . condition of overtempt if it
T_AMBIENT 276 temperature, R Default_.O exceeds 75C or under if the
(TControl) Range: -40C to 75C
(10=1.0deg C) ’ temperature descends past -
40C
Controls start up EtherNet/IP Only: Reserved
SYS_INIT_COMPLETE init and . Does not exist in Database
(InitCmpl) 2717 | calibration check | 1~ | Default0
complete
Filter capacitor EtherNet/IP Only: Reserved
CAP_DEGREDATION_WARNING 278 degradation R Default:0 Does not exist in Database
(CapWrn)
p warning
Indicates if the Processor is in
SYS_DS_MODE 291 Data simulation R Default:0 data simulation mode
(DSMode) mode active ’ 0 = Not in Data Sim Mode
1 = Data Sim Mode
Active feedback
CONFIG_MODE_ACTIVE sensing .
ConfigModeActive 292 configuration R Default:0
( g ) g
mode
System null timer - Indicates
whether the unit is calibrating.
Factory PCB In units of 10s of milliseconds
SYS—NUL.L—TMR 297 calibration timer R Default:0 600 = 6 seconds
(PCBCalTimer)
value 0 = Unit is not in Calibration
Mode
1 = Unit is in Calibration Mode
Controls
processor
(Sc;ﬁEUCS'\ﬁS)E_MIN 301 minimum cycle R Default:0
Y time usage,
(10 =1.0%)
Processor Max
SYS_USAGE_MAX 302 | Cycle Usage, R | Default:0
(CtrlCycMax)
(10 =1.0%)
Processor Avg
SYS_USAGE_AVG 303 | Cycle Usage, R | Default:0
(CtrlCycAvg)
(10 =1.0%)
Note that defaulting the flash
will clear all calibration data
and require that the calibration
procedure be re-run.
Parameter 9 = Save Current Values to
PARAM_USER_CMD_REQ 1 save/load RIW Default:1 Flash
aramCm ange:0 to = Set User Access
P. Cmd command R 0 to 300 21 = Set User A

25 = Set Access to Tech
Access (access key needs to
be set to 125 for key A and
60014 for key B)

150 = Load Values from Flash
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200 = Restore Defaults to
Flash
300 = Restore Calibration
Defaults
TRACE_GO_DONE Waveform Default:0 it & poime aopnag o
GO _| A efault: ata is being capture
(WaveformTrigCmd) 2 capture trigger RIW Range:0 to 1 0 = Capture Done
command 1= Start Capt
pture
SYS_RESET Contactor reset Default:0 Re_set contactor
(ResetCmd) 3 command RIW Range:0 to 1 0 = No Command
) 1 = Reset Contactor Closed
Contactor control
keep contactor always off/on,
auto turn on/off based on
desired load percentage or
SYS_CONTROL_MODE 8 Contactor RIW Default:2 S\LAZLVZ?SS?L?MV input.
(ControlMode) control mode Range:0 to 6 1 = Always Closed
2= Auto load
3 = Auto kVAR
4 = External Control Input
5 = No contactor
Contactor auto reclose, this
will attempt to reclose the
SYS_AUTO_CONTACTOR_CLOSE 9 Enable contactor | . | Default:0 g‘;gt:tc;?g j;f;‘tst‘;i Deen
(AutoCloseEn) auto to reclose Range:0 to 1 condition
0 = Disable
1= Enable
Contactor close Contactor close threshold in
CNT_CLOSE_LOAD_THRESHOLD 23 threshold in load RIW Default:30 percent rated current*
(CntCloseLoadThrsh) control mode, Range:10 to 100
(% rated current)
Contactor Contactor will open when it
close/open reaches the hysteresis *
CNT_CLOSE_LOAD_HYSTERESIS 24 hysteresis in RIW Default:5
(CntCloseLoadHys) load control Range:2 to 50
mode,
(% rated current)
Contactor close
CNT_CLOSE_DELAY : Default:5
(CntCloseDelay) 21 ((jseeligl time, RIW Range:1 to 3600
Contactor open .
CNT_OPEN_DELAY : Default:5
(CntOpenDelay) 28 ((jseeligl time, RIW Range:1 to 3600
CNT_AUTO_RECLOSE_DELAY 31 f;°2lt§§;°é :I:to R | Default:10
(CntAutoReCloseDelay) ti Y Range:120 to 65535
ime, (sec)
System power .
CNT_POWER_ON_DELAY Default:1
(PowerOnDelay) 32 ?n start delay RIW Range:0 to 65535
ime, (sec)
Contactor auto Maximum number of
CNT_AUTO_RECLOSE_ATTEMPTS 33 re-close max RIW Default:5 contactors auto re-close
(CntAutoReCloseNum) number attempts Range:1 to 15 attempts allowed
allowed
Contactor auto Maximum number of
CNT_AUTO_RECLOSE_TIMESPAN 34 re-close max RIW Default:600 contactors auto re-close
(CntAutoReCloseTime) attempt time Range:300 to 65535 | attempts time span
span, (sec)
Used to navigate to
bootloader, which launches
BOOTLOADER_START 39 Bootloader RIW Default:0 the main program
(BootCmd) command Range:0 to 2 0 = No Action
1 = Start Bootloader
2 = Start Recovery
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System . System Magnitude Calibration
(SJn Sit—C'\gﬁEGn)—CAL—ENABLE 78 magnitude R/W g:];aguelt_gto 1 0 = Disable
Calibration ) 1 = Enable
SYS_CNT_MIN_OFF_TIME 13 g’lci)r?itgﬁxropen R | Default:10
(CntMinOffTime) time, (sec) Range:10 to 300
Factory PCB .
(Sgggg';f'éh)j” 119 | calibration RIW FD{:‘;ag“;t_g 01
enable )
Controls
SYS_CPU_THRESHOLD Default: 12369
(CtrIFaultOnset) 159 | Processarfault | RW | Range:0 to 17361
Field Bus
FIELD_BUS_COMMAND 180 communication RIW Default:0
(FBCmd) module Range:0 to 255
command input
Current Only used for filters with dual
CT_ENABLE 184 transformer CT RIW Default:0 tuned circuits
(CTEn) feedback enable Range:0 to 1 0 = Disabled
1 = Enabled
Feedback
CONFIG_MODE 187 sensing RIW Default:1
(SensingFdbkMode) configuration Range:1to 3
mode selection
Filter expected input phase
FAULT PHASE_ROTATION L4 | Phase rotation | Defautt1 orientation
) ; ) = Undef
(PhaseRotationDetect) status setpoint Range:0 to 2 1=F
= Forward
2 = Reverse
Controls . EtherNet/IP Only: Reserved
(S&ﬁ;;ljﬁjilralijRROR_DELAY 157 Processor fault R/W Default:0 Does not exist in Database
delay time, (Sec)
Status detection
HISTORY_LOG_REQUEST 189 history record RIW Default:0
(HistReqCmd) request Range:0to 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.

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

5.0 PQconnect Connectivity

Table.
Table 34: Communication Feedback and Setpoint Parameters Register Map
Parameter Name Instance Default &
(EtherNet Name) 1D Description Type Ranges Notes
Status of the BGM
BGM_MODULE_STATUS so3 | Wireless pairing R | Defaulto gBl“f’dtf’Oth LE module)
(WLStatus) status efault: 1 :Ade -
= Advertising
2 = Connected
o | Swemimamat | [ oeang [ ocesionne Reabent Couter
(IntHeartbeat) heartbeat counter Range:0 to 65535 verify Processor Clock.
Processor background heartbeat
SYS_BG_HB 299 System background R Default:0 Counter Counts and rolls over to zero
(BGHeartbeat) heartbeat counter Range:0 to 65535 | used to verify processor clock
operation
PARAM_KEY_A Parameter access Default:0 Read/write parameters under Tech
4 R/W . Access
(ParamKeyA) key value A Range:0 to 65535
PARAM_KEY_B 5 Parameter access RIW Default:0
(ParamKeyB) key value B Range:0 to 65535
MB_SLAVE_ADDRESS 35 ModbusRTU device RIW Default:10 Modbus Slave Address
(ModbusDevicelD) server address Range:1 to 247
ModbusRTU device Modbus Baud Rate
MB_BAUD_RATE 36 baud rate RIW Default:11520 Default: 11520 = 115200 baud rate
(ModbusBaud) (bits per éecond) Range:0 to 11520 | 960 = 9600 baud rate
3840 = 38400 baud rate
MB_PARITY ModbusRTU device Default:2 0 = None
(ModbusParity) 37 parity RIW Range:0 to 2 1=0dd
) 2 = Even
MB_SAVE_SET_FLAG 38 Modbus RTU save RIW Default:0
(ModbusSaveFlag) new settings Range:0 to 2
BLUETOOTH_ENABLE Bluetooth radio Default:1 Set to Enable BGM
(BTEn) 158 enable RIW Range:0 to 1 1 = Enabled
) 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 RIW Default:0 pairing requests. Passkey changes
(WLSecurityLevel) level Range:0 to 1 each time a connection is attempted.
0 = Low Security
1 = High Security
BGM_NUMERIC_ID 177 Wireless numeric RIW Default:0
(WLNumericID) identifier Range:0 to 9999
BGM_PAIRING_MODE 178 Wireless pairing RIW Default:0 0 = No active request
(WLPairingMode) mode request 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 Default:0
(PwrCycCount) 188 powers on-off RIW Range:0to 0

cycles
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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: OXEAGE (60014). All parameters are enabled
for communication to EtherNet/IP unless explicitly stated otherwise in the Notes Column of the

Table.

Table 35: Power Feedback and Setpoint Parameters Register Map

Parameter Name Instance
(EtherNet Name) 1D Description Type Default & Ranges Notes
Line apparent Default:0 Total Filter input apparent power.
::’S_Il_ilnl\él)E_APPARENT_TOTAL 258 power, R Range: 0 to 1000
(kVA) kVAR
Line real Default:0 Total Filter input real power.
fP—L"iL"é')E—REAL—TOTAL 259 | power, R | Range: 0 to 1000
(kW) kVAR
. . . Total Filter input reactive power:
P_LINE_REACTIVE_TOTAL 260 ";'(;‘errreac“"e R | RO oo | Negative number indicates
(QLine) , 9e: inductive power; Positive number
(kVAR) kVAR - .
indicates capacitive power.
Filter input Displacement Power
Line power Default:0 Factor — Negative value
P_LINE_POWER_FACTOR 261 factor R Range'.-99 to indicates lagging power factor.
(PFLine) (%) ’ 1000 ’ 1,000 = 1.00 Unity PF
-95 = 0.95 Lagging PF
95 = 0.95 Leading PF
Load apparent Default:0 Total Filter output apparent
(PS_IEcgg)D LARPARENT_TOTAL 262 power, R Range: 0 to 1000 power
(kVA) kVAR
Load real Default:0 Total Filter output real power
(Pﬁtcgg)D _REAL_TOTAL 263 power, R Range: 0 to 1000
(kW) kVAR
Total Filter output reactive
Load reactive Default:0 power: Negative number
(F’CSI'_-;'Z?—REACT'VE—TOTAL 264 | power, R | Range: 0101000 | indicates inductive power.
(kVAR) kVAR Positive number indicates
capacitive power
Filter output Displacement
Load power Default:0 Power Factor — Negative values
P_LOAD_POWER_FACTOR 265 factor R Range'.-99 to indicate lagging power factor.
(PFLoad) (%) ’ 1000 ’ 1,000 = 1.00 Unity PF
-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 Expected tune circuit current at
NO_LOAD_CAP_CURRENT 208 Ic;aa%aggance no = Default:0 no load in tenths of amps.
(ITuneNoLoad) P Range: 0 to 65535
current,
(Farads)
. Effective nameplate kVAR after
KVAR EFFECTIVE Effective KVAR KVAR factor. Used for KVAR
S . 309 atter applying R Default:0 contactor control
(KVAREffective) kVAR factor, 10 = 10KVAR
(KVAR) Range: -32768 to 32767
Slope factor Slope factor applied to
PF_KVAR_SLOPE 310 | applied to R | Default:0 nameplate KVAR for kVAR
(KVARSIope) nameplate
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kVAR for kVAR contactor control.
contactor Range: -32768 to 32767
control.
Intercept factor Intercept factor applied to
applied to nameplate kVAR for kVAR
PF KVAR INTERCEPT nameplate Default:0 contactor control.
(KVARIntercept) 3n KVAR for KVAR R Range: 0 to 65535
contactor
control.,
(kVAR)
Contactor Contactor close threshold for
close threshold kVAR control
%\:IEEI;SS\,/E A—Q{Q I:R)T HRESHOLD 25 for kVAR R/W ggiagu;t:g?o 1000 negative setpoint = lagging
control mode, target
(kVAR) 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
(CntCloseKVARHYys) kVAR control Range:5 to 100
mode,
(%)
SYS_PF_STEP_1_KVAR 29 Tune circuit 1, RIW Default:5 Desired filter KVAR for contactor
(TuneKVART1) (kVAR) Range:0 to 500 to enable
N Filter Second Tuned Circuit
(STTJ?@&\FASRTZ'?P—Z—KVAR 30 (Tkv:;)'“’”'t 2 | rRw E:Lag“;t_'gto 500 KVAR (Only used for filters with
) dual tuned circuits)
Factor applied 100=1.0
to nameplate
kVAR at no
PF_KVAR_FACTOR_NL Default:105
(KVARFactorNL) 185 | loadforkVAR | RIW | pon0e:100 to 140
contactor
control,
(100 =1.0)
Factor applied 100=1.0
to nameplate
kVAR at full
PF_KVAR_FACTOR_FL Default:115
(KVARFactorFL) 186 | load for KVAR 1 RW | Range:100to 140
control,
(100 =1.0)
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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: OXEAGE (60014). All parameters are enabled
for communication to EtherNet/IP unless explicitly stated otherwise in the Notes Column of the

Table.
Table 36: Voltage Feedback and Setpoint Parameters Register Map
Parameter Name Instance
(EtherNet Name) ID Description Type Default & Ranges Notes
. Default:0 Source Utility Line
V_LINE_AB_RMS Line voltage phase AB RMS, .
= T 219 _ R Range: 0 to 1000 Phase to Phase
(VLineABRMS) (10 = 1.0 Volts) Vrms Voltage (A-B)
. Default:0 Source Utility Line
V_LINE_BC_RMS Line voltage phase BC RMS, .
=TT 220 _ R Range: 0 to 1000 Phase to Phase
(VLineBCRMS) (10 = 1.0 Volts) Vrms Voltage (B-C)
. Default:0 Source Utility Line
X/—L'-i'n"éa%’*mg“"s 221 '(-1"(‘)9:"?'?3‘;?;;339 CARMS, R | Range: 0 to 1000 Phase to Phase
) Vrms Voltage (C-A)
Default:0 Filter Output Phase
V_LOAD_AB_RMS Load voltage phase AB RMS, . }
(VLoadABRMS) 234 (10 = 1.0 Volts) R Range: 0 to 1000 to Phase Voltage (A
Vrms B)
Default:0 Filter Output Phase
V_LOAD_BC_RMS Load voltage phase BC RMS, . )
(VLoadBCRMS) 235 (10 = 1.0 Volts) R Range: 0 to 1000 to Phase Voltage (B
Vrms C)
Default:0 Filter Output Phase
V_LOAD_CA_RMS Load voltage phase CA RMS, . )
(VLoadCARMS) 236 (10 = 1.0 Volts) R Range: 0 to 1000 to Phase Voltage (C
Vrms A)
. Default:0
V_TUNE_A_RMS Tuned circuit voltage phase AB RMS, .
(VTuneABRMS) 246 | (10=1.0 Votts) R | Gange: 0101000
rms
N Default:0
V_TUNE_B_RMS Tuned circuit voltage phase BC RMS, .
(VTuneBCRMS) 247 | (10=1.0 Volts) R | Gange: 0101000
rms
N 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 %.

Table 37: THVD Feedback and Setpoint Parameters Register Map

5.0 PQconnect Connectivity

adjustment factor

32767

Parameter Name Instance
(EtherNet Name) ID Description Type Default & Ranges Notes
Line voltage phase
X/—Ifi'n"éigﬁbT)HD 222 AB THD, R | Default0
(10 =1.0%)
Line voltage phase
EQ_IELEEBEI?I'(I:-I_DT)HD 223 BC THD, R | Default:0
(10 =1.0%)
Line voltage phase
V_LINE_CA_THD
Ty 224 CA THD, R Default:0
(VLineCATHD) (10 = 1.0%)
Load voltage phase
V_LOAD_AB_THD
- o 237 AB THD, R Default:0
(VLoadABTHD) (10 = 1.0%)
Load voltage phase
V_LOAD_BC_THD
il P 238 BC THD, R Default:0
(VLoadBCTHD) (10 = 1.0%)
Load voltage phase
V_LOAD_CA_THD
o AL 239 CA THD, R Default:0
(VLoadCATHD) (10 = 1.0%)
Tuned circuit
V_TUNE_A_THD voltage phase AB .
(VTuneABTHD) 249 THD, R | Default:0
(10 = 1.0%)
Tuned circuit
V_TUNE_B_THD voltage phase BC .
(VTuneBCTHD) 250 THD, R | Default0
(10 =1.0%)
Tuned circuit
V_TUNE_C_THD voltage phase CA .
(VTuneCATHD) 251 THD, R | Default:0
(10 = 1.0%)
Voltage THD high
FAULT_HIGH_THD_ONSET 71 onset threshold, RIW Default:80
(VLineHighTHDOnset) (Percent rated Range:20 to 200
voltage)
Voltage THD high
FAULT_HIGH_THD_CLEAR 72 clear threshold, RIW Default:110
(VLineHighTHDClear) (Percent rated Range:20 to 200
voltage)
FAULT_HIGH_THD_DELAY 73 ggl';a%iemTeHD high R | Defauit:3
(VLineHighTHDDelay) (secgl ’ Range:1 to 3600
Voltage THD high
STATUS_HIGH_THD_WARNING_ warning onset Default:0
ONSET 7% threshold RIW Range:0 to 0
(VLineHighTHDWrnOnset) ’ ’
(Percent) ___ EtherNet/IP Only:
STATUS_HIGH_THD_WARNING_ x‘;'rtr?i%e Z:;[:rh'gh Dofault:0 Reserved
CLEAR 76 oo RW | oo 0t0 0 Does not exist in
(VLineHighTHDWrnClear) (Percent)’ ge: Database
STATUS_HIGH_THD_WARNING_ . xg'rtrj%e EZ'IE ht'igr’:e R | Defauit
DELAY (VLineHighTHDWrnDelay) 9 Y ’ Range:0 to 0
(sec)
. Default: 16384 Value set by Factory
V_THD_SCALAR (VTHDScalar) 115 Voltage THD gain RW | Range: -32768 to
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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.

Table 38: Current Feedback and Setpoint Parameters Register Map

Default
Parameter Name Instance &
(EtherNet Name) 1D Description Type | Ranges Notes
Filter Input Current Phase
h—i‘i'n'\éi—RAl\A—g)MS 225 | Line current phase A RMS, (10 = 1.0 Amps) R | Default:o | A
Range: 0 to 1000 Arms
Filter Input Current Phase
h—i‘i'n"éE—RE:w—g)MS 226 | Line current phase B RMS, (10 = 1.0 Amps) R | Default:o | B
Range: 0 to 1000 Arms
Filter Input Current Phase
I(Tll_llr:\izEc_RCMg{)MS 227 | Line current phase C RMS, (10 = 1.0 Amps) R | Defaulto | C
Range: 0 to 1000 Arms
I(I_Il_cggzﬁﬁll_SR)MS 240 Load current phase A RMS, (10 = 1.0 Amps) R Default:0
I(Tlfcgggﬁll?ﬂ_siMs 241 Load current phase B RMS, (10 = 1.0 Amps) R Default:0
1?&3@8&%‘3\/'8 242 Load current phase C RMS, (10 = 1.0 Amps) R Default:0
| 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(I__I'_I'UL:]l\elgﬁliﬂ_sR)MS 253 Tuned circuit current phase B RMS, (10 = 1.0 Amps) R Default:0
I(I_'I-'ruL:\'\elE_R%/I_SR)MS 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 %.

Table 39: THID Feedback and Setpoint Parameters Register Map

Parameter Name | Instance

(EtherNet Name) ID Description Type Default & Ranges Notes

|_LINE_A_THD 22 Li hase A THD, (10 = 1.0 R | Defaul:

(ILineATHD) 8 ine current phase , (10 =1.0%) efault:0

h—ll'i'n'\ég??_l—DT)HD 229 | Line current phase B THD, (10 = 1.0%) R | Default:0

'(I—IELEE—T%—DT)HD 230 | Line current phase C THD, (10 = 1.0%) R | Default:0

I(I_Ih)cgﬁ,l’z\)‘l_'ﬁ_D-;HD 243 Load current phase A THD, (10 = 1.0%) R Default:0

h—i‘cgggfﬁ—DT)HD 244 | Load current phase B THD, (10 = 1.0%) R | Default:0

}I—L'-(g’ggfﬁ—DT)HD 245 | Load current phase C THD, (10 = 1.0%) R | Default:0

I(I_'I-'ruL:II:E'I_'ﬁl_D-I;HD 255 Tuned circuit current phase A THD, (10 = 1.0%) R Default:0

ETJU%ZETE—D-;HD 256 Tuned circuit current phase B THD, (10 = 1.0%) R Default:0

}I—TTU%EE%BT)HD 257 | Tuned circuit current phase C THD, (10=1.0%) | R | Default:0
Default:16384 Value set by

I(I—.I-.r:gS—fa?eﬁl)‘AR 116 Current THD gain adjustment factor R/W | Range: -32768 to Factory
32767
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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 %. .

Table 40: TDD Feedback and Setpoint Parameters Register Map

Parameter Name Instance Default &

(EtherNet Name) ID Description Type Ranges Notes
}I—L'-i:]"éi—Tﬁ—DT)DD 228 | Filter input total Demand Distortion Phase A iTDD, (10 = 1.0%) R | Default:0
I(I_I}i:\(leIIEB_TIIBD_DT)DD 229 | Filter input total Demand Distortion Phase B iTDD, (10 = 1.0%) R | Default:0
I(Tll_iln’i%TCDbT)DD 230 | Filter input total Demand Distortion Phase C iTDD, (10 = 1.0%) R | Default:0

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.

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

Table 41: Scalar Feedback and Setpoint Parameters Register Map

Parameter Name Instance Default &
(EtherNet Name) 1D Description Type Ranges Notes
Load output peak
V_LOAD_AB_PEAK_RMS_RATIO : .
(VLoadABRatio) 267 voltage to RMS ratio R Default:0

phase AB, (Percent)
Load output peak

EtherNet/IP Only:

V_LOAD_BC_PEAK_RMS_RATIO . . Reserved
(VLoadBCRatio) 268 voltage to RMS ratio R Default:0 Does not exist in
phase BC, (Percent)
Database.

Load output peak

V_LOAD_CA_PEAK_RMS_RATIO 269 voltage to RMS ratio R Default:0

(VLoadCARatio) phase CA, (Percent)
Dual Turned Circuit
Current Transformer
(CT) ratios
Current Transformer Note: Only required for
CT ratio primary . units with two tuned
(CgT—S:t‘i-lc;l)o 6 Amps relative to five R/W gzlf’]auelt..f‘)éi)o 10000 circuits
Amp secondary, ge: XXXX:5 where XXXX is
(Amps) the primary turns count
of the CT
1000 = 1000:5
Range 5 to 10000
Magnitude scalar for Default:6000
I(I_Il_iL'\éEEEtEASS-E:_a’?i?CALAR 86 current calculation R/W | Range:-32768 to
line phase A 32767
Magnitude scalar for Default:6000
I(I—I_Li:]'\éEEgtEBSSTC%?a—r‘)SCALAR 87 current calculation R/W Range:-32768 to
line phase B 32767
Magnitude scalar for Default:6000
I(I—I_Li:]'\éEEgtECSST(%?a—r?CALAR 88 current calculation R/W Range:-32768 to Value set by Factory
line phase C 32767
Magnitude scalar for Default:4000
I(T.IU%ZEE&SSEEIA&)SCALAR 89 current calculation R/W Range:-32768 to
tune phase A 32767
Magnitude scalar for Default:4000
I(I_'I-'ruL:\':EEtIIEBSSEEi_r)SCALAR 90 current calculation R/W Range:-32768 to
tune phase B 32767
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|_TUNE_EST_C_SCALAR

Magnitude scalar for

5.0 PQconnect Connectivity

Default:4000

91 current calculation R/W Range:-32768 to
(ITuneEstCScalar) tune phase C 32767
Magnitude scalar for EtherNet/IP Only:
V_LOAD_SCALAR B 92 load voltage phase RIW Default:0 Reserved
(VLoadBScalar) BC ge p Range:0to 0 Does not exist in
Database
. Default:5982 Value set by Factory
V_LINE_SCALAR_A o n’r']aeg\;‘c'flltj:eescﬁfsrefor R | Range: 32768 to
(VLineAScalar) AB gep 32767
Magnitude scalar for Default:5982
EQ—IEL’:EB—S%SQ Ir‘)AR—B 94 line voltage phase R/W Range: -32768 to
B 32767
Magnitude scalar for Default:5982
?Q_IELEE_SSC(;QIF)A RC 95 line voltage phase R/W Range: -32768 to
A 32767
Magnitude scalar for Default:5982
&tgﬁgggggsAR—A 96 load voltage phase R/W Range:-32768 to
AB 32767
Magnitude scalar for Default:5982
V_LOAD_SCALAR_C
i = - 97 load voltage phase R/W Range:-32768 to
(VLoadCScalar) A 32767
Magnitude scalar for Default:5982
&JUL:IE)E@%;QSAR—A 98 tune voltage phase R/W Range:-32768 to
AB 32767
Magnitude scalar for Default:5982
V_TUNE_SCALAR_C (VTuneCScalar) 99 tune voltage phase R/W Range:-32768 to
A 32767
Magnitude scalar for Default:1091
h—ll_iln’\éi_sscgélr_)AR_A 100 line current CT phase | R/W | Range:-32768 to
A 32767
Magnitude scalar for Default:1091
I—I‘.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
zT;ui§§§§;QSAR—A 102 tune current CT R/W | Range:-32768 to
phase A 32767
Magnitude scalar for Default:1091
zTJuizggig’;;AR—C 103 tune current CT R/W | Range:-32768 to
phase A 32767
. Default:12000
T_AMBIENT_SCALAR 104 Magnitude scalar for RIW Range:-32768 to
(TAmbientScalar) controls temperature 32767
. Default:437
V_L_INE_RMS_SCALAR 105 RMS calcu_latlon RW | Range:-32768 to
(VLineRMSScalar) scalar for line voltage 32767
RMS calculation Default:437
V_LOAD_RMS_SCALAR 106 scalar for load R/W Range:-32768 to
(VLoadRMSScalar)
voltage 32767
. Default:128
I_L_INE_RMS_SCALAR 107 RMS calcu_latlon RIW Range:-32768 to
(ILineRMSScalar) scalar for line current 32767
RMS calculation Default:128
I(I_Il_cgggK/IRsl\gialegALAR 108 scalar for load R/W Range:-32768 to
current 32767
Minimum voltage to
STATUS_MIN_DETECTION_VOLTAGE 109 enable status RIW Default:0
(VLoadMinDetect) detections, (Percent Range:0to 0 .
b EtherNet/IP Only:
in rated voltage)
— Reserved
Minimum voltage to ‘e
enable output voltage Does not exist in
FUND_MIN_TRACKING_VOLTAGE put votag Default:0 Database.
) 110 frequency tracking, R/W .
(VLoadMinTrack) Range:0to 0
(percent rated
voltage)
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|_TUNE_TAP_GAIN 14 Line reactortaptum | o g:;a”;tf_yg%B o
(ITuneTapGain) coupling gain 32787 '
. Default:16384
V_DIFF_LINE_B_SCALAR 140 Line reactor voltage RIW Range:-32768 to
(VReactorLineScalarB) scalar phase B 32767
. Default:16384
V_DIFF_LINE_C_SCALAR Line reactor voltage .
(VReactorLineScalarC) 141 scalar phase C RIW ?;;g? 32768 to
Default 16384 Value set by Factory
V_DIFF_TUNE_A_SCALAR 142 Tune reactor voltage RIW Ran e'.-32768 to
(VReactorTuneScalarA) scalar phase A 32787 ’
Default:16384
V_DIFF_TUNE_B_SCALAR Tune reactor voltage .
(VReactorTuneScalarB) 143 scalar phase B RIW ?;;g? 32768 to
Default:16384
V_DIFF_TUNE_C_SCALAR Tune reactor voltage .
(VReactorTuneScalarC) 144 scalar phase C RIW ?;;g? 32768 to

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.

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

Table 42: Calibration Reference Feedback and Setpoint Parameters Register Map

Parameter Name Instance
(EtherNet/IP Name) ID Description Type Default & Ranges Notes
Reference calibration . Input current
(S”\_(iﬁglc_;_llé\leEfK?AL_A 79 current line phase A, R/W g:%ﬂtﬁ) to 65535 measured on A
(10 =1.0A) ) phase of the filter
Reference calibration . Input current
(S"\_(iﬁgg—;‘lgeEfE?AL—B 80 current line phase B, R/W g:r%:alt'é)to 65535 measured on B
(10 =1.0A) ) phase of the filter
Reference calibration . Input current
(SI’EEEE—;‘IQ;E?AL—C 81 current line phase C, R/W g:]:%gt'é)to 65535 measured on C
(10 =1.0A) ) phase of the filter
Reference calibration Tune circuit current
ﬁ'ﬁfﬁ;&?ﬁ% I?K)C AL_A 82 current tune phase A, R/W g:]:%gt'é)to 65535 measured on A
(10 =1.0A) ) phase of the filter
Reference calibration Tune circuit current
SYS_|_TUNE_CAL_B Default:0
(ITuneCalRefB) 83 (Cf(;ri"{gj:f phase B, RW | Range:0 to 65535 g‘hf‘sz“ro?fh‘;”fﬁer
Reference calibration Tune circuit current
SYS_|_TUNE_CAL_C Default:0
(ITuneCalRefC) 84 ffgi”{gg\‘f phase C, RW | Range:0 to 65535 g‘hf‘szurof:‘fh‘;”fncter
System mag
Current calculation calibration state
SYS_MAG_CAL_TOL 85 magnitude calibration RIW Default:5 0 = Calibration
(CalTolerance) tolerance, Range:0 to 15000 Command not active
(10 = 1.0A) 1 = Enter calibration
state
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 Value set by Facto
I_LINE_EST_C_INT_DECAY 147 Line current estimation RIW Default:16375 ry
(ILineEstDecayC) decay phase C Range:0 to 65535
|_TUNE_EST_A_INT_DECAY 148 Tune current estimation RIW Default:16375
(ITuneEstDecayA) decay phase A Range:0 to 65535
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|_TUNE_EST_B_INT_DECAY 149 Tune current estimation RIW Default: 16375
(ITuneEstDecayB) decay phase B Range:0 to 65535
I_TUNE_EST_C_INT_DECAY Tune current estimation Default:16375

(ITuneEstDecayC) 150 decay phase C RIW Range:0 to 65535
. R Default:0
I_L_INE_EST_A_SIN_NULL 151 L|n_e current_estlmatlon RIW Range: -32768 to
(ILineEstCalA) calibration sine phase A 32767
I_LINE_EST_B_SIN_NULL 152 Line current estimation RIW Default:0 Value set by Factory

(ILineEstCalB) calibration sine phase B Range:-32768 to 32767

I_LINE_EST_C_SIN_NULL Line current estimation Default:0 Value set by Factory

(ILineEstCalC) 153 calibration sine phase C RW | Range:-32768 to 32767
|_TUNE_EST_A_ SIN_NULL 154 Tune current estimation RIW Default:0 Value set by Factory
(ITuneEstCalA) calibration sine phase A Range:-32768 to 32767
I_TUNE_EST_B_SIN_NULL 155 Tune current estimation RIW Default:0 Value set by Factory
(ITuneEstCalB) calibration sine phase B Range:-32768 to 32767
I_TUNE_EST_C_SIN_NULL 156 Tune current estimation RIW Default:0 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.

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

Table 43: Offset Feedback and Setpoint Parameters Register Map

Parameter Name Instanc
(EtherNet/IP Name) elD Description Type Default & Ranges Notes
V_THD_OFFSET 17 Voltage THD offset RIW Default:0
(VTHDOffset) adjustment factor Range: -32768 to 32767 Value set by Factor
|_ THD_OFFSET 118 | Current THD offset RW | Defaulto Y y
(ITHDOffset) adjustment factor Range: -32768 to 32767
EtherNet Only:
V_LOAD_B_OFFSET 120 Load voltage offset RIW Default:0 Reserved
(VLoadBOffset) phase B Range:0to 0 Does 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 124 Load voltage offset RIW Default:2048
(VLoadAOffset) phase A Range:0 to 4096
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 Value set by Factory
V_TUNE_C_OFFSET 197 Tune voltage offset RIW Default:2048
(VTuneCOffset) phase C Range:0 to 4096
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_OFFSET 131 Reactor Diff Voltage RIW Default:2048
(VRctrTuneAOffset) Offset Phase A Range:0 to 4096
V_DIFF_TUNE_B_OFFSET 132 Reactor Diff Voltage RIW Default:2048
(VRctrTuneBOffset) Offset Phase B Range:0 to 4096
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V_DIFF_TUNE_C_OFFSET 133 Reactor Diff Voltage RIW Default:2048
(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

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.

Table 44: Onset and Delay Feedback and Setpoint Parameters Register Map

Parameter Name Instanc Default &

(EtherNet/IP Name) elD 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
|_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 52 threshold, (percent rated RIW Default..75
(ILoadBalanceOnset) current ) Range:10 to 90

Load current balance clear .
|_LOAD_BALANCE_CLEAR 53 threshold, (percent rated RIW DefauItI.SO
(ILoadBalanceClear) current ) Range:10 to 90
|_LOAD_BALANCE_DELAY 54 Load current balance delay RIW Default:4
(ILoadBalanceDelay) time, (sec) Range:1 to 3600
|_LOAD_BALANCE_MIN_CURRENT Load current balance Default:50

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

(percent rated current)

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

(Percent rated current)

Tune overcurrent clear Default:140
|_TUNE_OC_CLEAR (ITuneOCClear) 57 threshold, R/W y

Range:90 to 190
(Percent rated current)
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(10 = 1.0 deg C)

Tune overcurrent delay time, Default:4
I|_TUNE_OC_DELAY (ITuneOCDelay) 58 (sec) R/W Range:1 to 3600

Tune circuit fundamental Default:65
|_TUNE_UC_ONSET (ITuneUCOnset) 59 undercurrent onset threshold R/W Ran e'.10 to 100

, (percent rated current ) ge:

Tune circuit fundamental Default:70
|_TUNE_UC_CLEAR (ITuneUCClear) 60 undercurrent clear threshold, R/W Ran e'.15 to 100

(percent rated current ) g€

Tune circuit fundamental Default:3
|_TUNE_UC_DELAY (ITuneUCDleay) 61 undercurrent delay time, R/W Range'.1 to 3600

(sec) )

Tune circuit current balance .
TN BALAcE ONeT 2 | o el | B

(percent rated current ) '

Tune circuit current balance .
U BALACE. CLeAR o5 | e rsnas. | RS

(percent rated current ) '
|_TUNE_BALANCE_DELAY 64 Tune circuit current balance RIW Default:2
(ITuneBalanceDelay) delay time , (sec) Range:1 to 3600
T_AMBIENT OT_ONSET Controls overtemperature Default:700
(TCtrlOTOnset) 65 2)1nos e=t }h(r)edsgglg), RW Range:100 to 850

Controls overtemperature .
T_AMBIENT_OT_CLEAR 66 clear threshold , RIW Default..600
(TCtrlOTClear) (10 = 1.0 deg C) Range:50 to 800
T_AMBIENT OT DELAY Controls overtemperature Default:5

67 delay time , R/W ;

(TCtrlOTDelay) (sec) Range:1 to 3600

Controls under temperature .
STATUS_T_AMBIENT_UT_ONSET 68 onset threshold, RIW DefauItI.O
(TCtrlUTOnset) _ Range:0 to 0

(10 =1.0 deg C) EtherNet Only:
STATUS_T_AMBIENT_UT_CLEAR 6 gggtrrfr']fei?]‘;fé temperature | | Default0 Reserved
(TCtrlUTClear) _ ! Range:0 to 0 Does not exist in

(10=1.0deg C) Database
STATUS_T_AMBIENT UT DELAY 0 ggl’;”‘:i';:”der temperature | w | Defaulto
(TCtrlUTDelay) y ime, 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.

Table 45: Tech Access Feedback and Setpoint Parameters Register Map

Parameter Name Instanc

(EtherNet/IP Name) elD Description Type Default & Ranges Notes
SYS_PEEK_0 Diagnostic peek .
(DiagVal0) 304 value 0 R Default:0
SYS_PEEK 1 Diagnostic peek .
(DiagVal1) 305 value 1 R Default:0
SYS_PEEK_2 Diagnostic peek .
(DiagVal2) 306 value 2 R Default:0
SYS_PEEK_3 Diagnostic peek .
(DiagVal3) 307 value 3 R Default:0
TEST_VOLTAGE 13 Unit test voltage, RIW Default:0 DataSim Parameter
(TestVoltage) (10 = 1.0 Volts) Range:0 to 6900
TEST_FREQUENCY 14 Unit test RIW Default:0 DataSim Parameter
(TestFreq) frequency, (Hz) Range:0 to 60
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
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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
SYS_PEEK_ADDR_1 171 Diagnostic peek RIW Default:0
(PeekAddr1) address 1 Range:0 to 65535
SYS_PEEK_ADDR_2 172 Diagnostic peek RIW Default:0
(PeekAddr2) address 2 Range:0 to 65535
SYS_PEEK_ADDR_3 173 Diagnostic peek RIW Default:0
(PeekAddr3) address 3 Range:0 to 65535
Diagnostic
DIAGONSTIC—FEEDBACK—1 313 Feedback R Default:0
(DiagFb1)
Parameter 1
Diagnostic
DIAGONSTIC_FEEDBACK 2 314 | Feedback R | Defaulto
(DiagFb2) P
arameter 2
Diagnostic .
DI_AGONSTIC_FEEDBACK_3 315 Feedback R Default:0 EtherNet O_nly_. Reserved
(DiagFb3) Parameter 3 Does not exist in Database
Diagnostic
?E;QGE&?T'C—FEEDBACK—“ 316 | Feedback R | Defaulto
9 Parameter 4
Diagnostic
(DE;QGEQ?T'C—FEEDBACK—*; 317 | Feedback R | Defaulto
9 Parameter 5
Parameter maps to
Diagnostic SYS_CNT_MIN_OFF_TIMER
?SQGE&?TIC—FEEDBACK—G 318 Feedback R Default:0
9 Parameter 6 Explicit write parameter for
reading minimum off time.
Parameter maps to
PARAM_ACCESS_LEVEL_RO
Diagnostic
?SQGSS?T'C—FEEDBACKJ 319 | Feedback R | Defaulto
9 Parameter 7 Explicit write parameter for
reading parameter access
level.
Diagnostic
(DE;QG(FDQ?T'C—FEEDBACK—S’ 320 | Feedback R | Default:0
9 Parameter 7
Diagnostic
(DSQGEQ%)T'C—FEEDBACKJ 0 321 | Feedback R | Defaulto
9 Parameter 10
EtherNet Only: Reserved
Diagnostic Does not exist in Database
(DSQGEm)T'C—FEEDBACKJ ! 322 | Feedback R | Defaulto
9 Parameter 10
Diagnostic
(DD'QGEQ%T'C—FEEDBACK—Q 323 | Feedback R | Default:0
g Parameter 12
Diagnostic
DIAGONSTIC_FEEDBACK_13 324 | Feedback R | Default:0

(DiagFb13)

Parameter 13
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Diagnostic
%iAaG,(__)lﬂi)T'c—FEEDBACK—M 325 | Feedback R | Default:0
9 Parameter 14
Diagnostic
%QG%\E-)“C—FEEDBACKJ 5 326 Feedback R Default:0
9 Parameter 15
Diagnostic
%iAaG(FDlﬂ%)T'C—FEEDBACKJ 6 327 | Feedback R | Default:0
9 Parameter 16
Diagnostic
?SQGEQ?T'C—FEEDBACK—s 328 | Feedback R | Default:0
9 Parameter 7
DIAG_SETPOINT_1 150 ggggﬁitlc Rw | Defaulto
(DiagSP1) Parameter 1 Range:0 to 0
DIAG_SETPOINT 2 191 g'eatggi‘ftt'c Rw | Defaulto
(DiagSP2) Parameter 2 Range:0to 0
DIAG_SETPOINT_3 192 g'eatggi‘ftt'c Rw | Defaulto
(DiagSP3) Parameter 3 Range:0 to 0
DIAG_SETPOINT 4 163 g:;ggic;sttuc Rw | Defaulto
(DiagSP4) Parameter 4 Range:0 to 0
DIAG_SETPOINT 5 104 g:;ggic;sttuc Rw | Defaulto
(DiagSP5) Parameter 5 Range:0to 0
DIAG_SETPOINT 6 195 g';gzi‘)nstt'c Rw | Defaulto
(DiagSP6) Parameter 6 Range:0to 0
DIAG_SETPOINT 7 196 g';gzi‘)nstt'c Rw | Defaulto
(DiagSP7) Parameter 7 Range:0 to 0
Enables and Disables Implicit
Setpoint Writes.
Only used for Passive Filters
Di i with EtherNet/IP Connectivity.
DIAG_SETPOINT_8 197 S'atg”."i ic Ry | Defaulto
(PROC_DATA_CMD_EN) etpoin Range:0 to 1 0 = Implicit 10 Writes
- - - Parameter 8 Disabled
1 = Implicit IO Writes Enabled
DIAG_SETPOINT_9 198 gﬁggﬁit'c Rw | Defaulto
(DiagSP9) Parameter 9 Range:0to 0
DIAG_SETPOINT_10 199 gﬁggﬁit'c Rw | Defaulto
(DiagSP10) Parameter 10 Range:0to 0
Diagnostic
DIAG_SETPOINT_11 ) Default:0
(DiagSP11) 200 Sefpolnt RIW Range:0 to 0

Parameter 11
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Diagnostic .
DG SETPONT. 1
9 Parameter 12 ge:
Diagnostic .
DG SETPONT.13 22 | Sopom | ew | D
Parameter 13 '
Diagnostic .
DG SETPONT_1 200 | Sepom | A [
Parameter 14 '
Diagnostic .
DG SEIPONT.13 o0 | Sopom | | Dot
Parameter 15 '
Diagnostic .
DIAG_SETPOINT_16 205 Setpoint RIW Default:0 EtherNet Only: Reserved
(DiagSP16) Parameter 16 Range:0 to 0 Does not exist in Database
Load output
V_OUT_FUND_HZ voltage .
(FFund) 270 fundamental R Default:0
frequency, (Hz)
Estimated input
V—IN—.CARRIER—HZ 271 voltage carrier R Default:0
(FCarrier)
frequency, (Hz)
FUND_TRACKING_MODE 1 fr:”ﬁ:rr:‘ce”ta' Ry | Defaulto
(FundFregTrackMode) quency Range:0 to 0
tracking mode
Fundamental
FUND_TRACKING_FILTER_GAIN 112 frequency RIW Default:0
(FundFregFiltGain) reference filter Range:0 to 0

gain
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Filter Status Register References

Table 47: 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 48: Filter Line Status References
16-bit values
Status Detection
PHASE_LOSS A
PHASE_LOSS B
PHASE LOSS C
OVERVOLTAGE A
OVERVOLTAGE B
OVERVOLTAGE C
FILTER FREQ MISMATCH
HIGH VOLTAGE THD
LINE_PHASE _ROTATION

=3

o|~N|o|o|s|w|Nv=o|m

Table 49: Filter Load Status References
16-bit values

it Status Detection
BALANCE_A
BALANCE B
BALANCE C
OVERCURRENT A
OVERCURRENT B
OVERCURRENT C

al|slwNv=|o|lm
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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

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.

Bytes Parameter Name Index Info

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= Nc.>Tr|g,
1=Trig
45 ResetCmd 3 0= NoRst,
1=Rst
6-7 ParamKeyA 4
8-9 ParamKeyB 5
0 = ForceOpen,
1 = ForceClose,
2 = Autoload,
10-11 ControlMode 8 3 = AutoPF,
4 = Extlnput,
5 =NoCnt
12-13 AutoCloseEn 9
14-15 DiagSP5 194
16-17 DiagSP6 195

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. All Datatypes are 16-bit values.

Bytes Parameter Name Index Info
0-1 GridVoltage 215
2-3 GridFrequency 216
4-5 GridRotation 217
6-7 GridSyncLocked 218
8-9 VLineABRMS 219

10-11 VLineBCRMS 220

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
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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
44-45 VLoadABTHD 237
46-47 VLoadBCTHD 238
48-49 VLoadCATHD 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
68-69 VTuneABTHD 249
70-71 VTuneBCTHD 250
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 QlLine 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 VLoadABRatio 267
106-107 VLoadBCRatio 268
108-109 VLoadCARatio 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
128-129 FilterStatusActiveB 280
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
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144-145 WLStatus 293
146-147 IntHeartbeat 298
148-149 BGHeartbeat 299
150-151 DiagFb5 317
152-153 DiagFb6 318
154-155 DiagFb7 319
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

Waveform Data

The waveform data displayed by the PQconnect is available over EtherNet/IP using the ADI
object class with the code 162 or 0xA2 to access data. Refer to Reading and writing to

PQconnect Waveform Arrays for more information.

Table 50: Waveform Data

Array Name Instance Size Data Type
TraceA 329
TraceB 330 128 Signed 16-bit integer value.
TraceC 331
VLineABPlot 332
VLineBCPlot 333 192 Signed 16-bit integer value.
VLineCAPlot 334
ILineAPlot 335
ILineBPlot 336 192 Signed 16—bit integer value.
ILineCPlot 337
VLoadABPIlot 338
VLoadBCPlot 339 192 Signed 16—bit integer value.
VLoadCAPlot 340
ILoadAPlot 341
ILoadBPlot 342 192 Signed 16-bit integer value
ILoadCPlot 343
DiagAPlot 344
DiagBPlot 345 192 Signed 16—bit integer value.
DiagCPlot 346
VLineABSpectrum 347
VLineBCSpectrum 348 50 Signed 16—bit integer value.
VLineCASpectrum 349
ILineASpectrum 350
ILineBSpectrum 351 50 Signed 16-bit integer value.
ILineCSpectrum 352
VLoadABSpectrum 353
VLoadBCSpectrum 354 50 Signed 16—bit integer value.
VLoadCASpectrum 355
ILoadASpectrum 356
ILoadBSpectrum 357 50 Signed 16—bit integer value.
ILoadCSpectrum 358
H;it:grz(l;(g)s:jsfgd 22(9) 128 Signed 16-bit integer value.
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6.0 PQconnect Troubleshooting

HarmonicShield 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 on the
HarmonicShield.
Disconnect all sources of power to the HarmonicShield and connected equipment before working on
the equipment. Do not attempt any work on a powered HarmonicShield.
This HarmonicShield unit contains high voltages and capacitors. Wait at least five minutes after
disconnecting 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, including the reactors,
will still be energized.

Receiving Inspection

The PQconnect 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 HarmonicShield 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. The locations of the LEDs are shown in the figure below and their functions are
listed in Table 51: LED Functions below.

LED Placement

D20. |
B os
= os
B D21
B D1
@ 02

Figure 23 : PQconnect LED Placement
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Table 51: LED Functions

LED LED Color Description
D1 Green Tuned circuit contactor control 1
Optional 2" Status LED/ tuned circuit contactor
D2 Green 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 52: 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

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
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Communication Problems

e J5 Communication Header

o 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.

e 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.

& Device Manager - [m) be

File Action View Help
e mE HE B

v o MIS2172

i Audic inputs and outputs

3 Batteries

is apters
i
uman Interface Devices
3 Ima ices
oards
ices
P Network adapters
v i Ports (COM & LPT)
@ Rs-485 Port (COMS)
Pri ues

v (3] O 1

-

e PQvision App Load Defaults Modbus

With the RS485 Converter connected to the circuit board
Energize Filter

Open PQvision desktop interface

Go to Settings

Select Load Defaults

Select Apply

App  Device

Slave Address:
Baud Rate:

Parity:

Apply

New Current
= |10

Defaults

O O O O O O O

Default Modbus settings should be applied. Try connecting

to the COM port.

= 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.

e Hard Reset Modbus settings (Worst Case)

o 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.

o Open PQvision

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

= 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

= Ifthe board doesn’t connect after trying hard reset contact TCI Tech-Support

O 0O O O O

HarmonicShield ® IOM Manual 108

rg4



HarmonicShield Filter Manual 6.0 PQconnect Troubleshooting

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.

Table 53: Status Conditions

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 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. Check the three capacitance values (A-B,
B-C, C-A) of the tuned circuit are equal within 10%.

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 that ambient temperature is not outside of Harmonic shield
operating temperature rating.

Over Temperature

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

Check wiring for tuned circuit, consult TCI factory on application and
potential for excessively high background voltage distortion

CPU Error

Processor Malfunction

Power cycle unit and if issue persists upgrade firmware and/or contact
tech support

Reactor Thermal
Switch

Reactor Thermal Switch
is open

Check vent openings for cooling air to enter and exhaust from filter.
Check thermal switch wire connections to PCB, missing or broken
connections will report as an overtemperature.

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 54: Contactor Codes for further
details.

Filter Line Phase

Filter line phase loss

Check fused disconnect or circuit breaker upstream of the filter.

Loss A, B, orC Check input power connections to the filter
. . Verify line voltage matches filter nameplate.
Filter Line . . .
Overvoltage Phase Filter overvoltage on Check input power qonnectlons to ﬁltgr. .
A B orC one of the phases. 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

Measure line THVD with filter and VFD not operating.
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
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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

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 PQuision software. The tech level parameter access key is available above.

Table 54: Contactor Codes

Code

Description

Resolution

Contactor is already
commanded closed.

The PQconnect is presently commanding the tuned circuit contactor to be closed. If
the contactor is not closing check the wiring from the PCB J11 control relay header to
the tuned circuit contactor and 120 VAC control power transformer.

Contactor is open due to a
Force Open control mode.

The present contactor control mode (feedback parameter 250) is set to Force Open.
This control mode will always keep the contactor open. To change the control mode,
see setpoint parameter 510.

Contactor is open due to an
automatic load control
mode and insufficient load
Amps to close the
contactor.

The present contactor control mode (feedback parameter 250) is set to Automatic Load
Control and the measured filter load Amps are below the configured close threshold
(feedback parameter 270). The contactor will be closed when the filter load Amps
exceed the close threshold. The contactor close filter load current threshold can be
adjusted via setpoint parameter 570. The contactor close threshold parameter is
scaled in units of percent rated nameplate filter current.

Contactor is open due to an
automatic kVAR control
mode.

The present contactor control mode (feedback parameter 250) is set to Automatic
kVAR Control and closing the contactor would exceed the max allowable kVAR flowing
to the source to be exceeded (feedback parameter 272). The contactor will 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.

Contactor is open due to an
external contactor open
command.

Since the HarmonicShield is not wired to support External Control, this status should
not occur.

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.

The internal state of the external control command can be audited via feedback
parameter 320 in bit position 0. If an external contactor close command is correctly
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 open because
the PQconnect has been
configured without a
contactor.

The present contactor control mode (feedback parameter 250) is set to No Contactor
Mode. Change the control mode to Automatic Load or Automatic kVAR.
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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 HarmonicShield 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 PQuvision 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.

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 contractor 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 damage the filter tuned circuit. 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 contractor 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 HarmonicShield 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
recloses enable setpoint parameter is parameter 511 and the auto reclose delay time setpoint
parameter is parameter 580.
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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 HarmonicShield 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

Contactor is being stop attempting to auto reclose.

held open due to
auto reclose limit
being reached.

14
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.

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.

Table 55: PQconnect LED Codes

LED
Name PQconnect é‘jgr
Ref Off Indicator On Indicator Flashing
No power, no IP address Online, one or more Online, no connections
LED1A D18 Green L ’ | connections established N
or no link established
(CIP class 1 or 3)
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 Controlled by a Scanner | Not configured, Scanner in Idle
connection in Run state state
Major fault Recoverable fault(s). Module is
LED2B D19 Red | No power or no fault (EXCEPTION-state, | CO"figured, but stored
FATAL error etc.) parameters differ from currently
used parameters
LED3A D24 Green E:):c:i’vi'?; 100 Mbit/s link '(31%% :\hlt)‘i'tr/‘:)eStab"Shed Port 1, Link Activity (100 Mbit/s)
LED3B D23 Yellow Ef;tc:i’vi';'; 10 Mbit/s link Z%”,\;Bi'{/':)k established | 51 Link Activity (10 Mbit/s)
LED4A D62 Green Erogcfi’vi'?; 100 Mbit/s link z%%ih't;i't'/’:)eStab"Shed Port 2, Link Activity (100 Mbit/s)
LED4B D25 Yellow Ef;tcfwl';'; 10 Mbit/s link (F;%rthléilt_/lg)k established | o 5 |ink Activity (10 Mbit/s)
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7.0 Maintenance and Service

HarmonicShield Filter Reliability and Service Life

The HarmonicShield has been designed to provide a service life that equals or exceeds the life of
the harmonic load. It has been thoroughly tested at the factory to ensure 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 HarmonicShield 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 HarmonicShield filter.
A Disconnect all sources of power to the drive and HarmonicShield before
working on the equipment. Do not attempt any work on a powered
HarmonicShield.

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.

All electrical connections must be re-torqued annually.

Troubleshooting
Warning Only qualified electricians should carry out all electrical installation and
maintenance work on the HarmonicShield filter.
A Disconnect all sources of power to the drive or ECM and HarmonicShield
before working on the equipment. Do not attempt any work on a powered

HarmonicShield filter.

The harmonic filter contains high voltages and capacitors. Wait at least five
minutes after disconnecting power from the filter before you attempt to connect
or disconnect the harmonic filter. Check for zero voltage between all terminals.
All work on the HarmonicShield must be performed by a qualified electrician.
Failure to follow standard safety procedures may result in death or serious

injury.

Note: when disconnecting wires from terminations, mark the wires to correspond to their terminal
connection to help in reconnecting wires after service.

Service

Your HarmonicShield has no user serviceable parts. If your HarmonicShield requires service, it
must be returned to TCI or taken to an authorized TCI service technician.

Additional Information

Caution This manual provides general information describing your HarmonicShield filter. Be
sure to carefully review the more specific information that is provided by the drawings
A shipped 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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