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PowerTronics PQR OEM M/C - Version “C”

18 Month Warranty Disclaimer and Limited Liability

PowerTronics, a division of Eastern Time Designs, Inc., hereby referred to as the Manufacturer,
warrants to the original retail purchaser that each PQR OEM Multi Channel Power Line Monitor sold
by it or any of its authorized representative substantially conforms to its Specifications and is free
from defects in material and workmanship for 18 MONTHS from the date of purchase. The
Manufacturer’'s sole obligation and liability for breaching the foregoing warranty attributable
directly to faulty workmanship and/or materials shall be at its option, to repair or replace the
defective product, to whatever extent it shall deem necessary to restore the product so that it
conforms to its Specifications and is free from defects in material and workmanship. Any
modification to the product by anyone other than the Manufacturer voids the foregoing warranty.
No other warranties are expressed and none shall be implied. During the first 18 months after the
date of purchase all labor and materials will be provided without charge, provided the purchaser
includes proof of the date of purchase of the product along with the defective product. . There will
be no warranty for either parts or labor after the expiration of 18 months from the date of
purchase. Shipping expenses for warranty repairs from the Customer to the Manufacturer shall be
bourn by the Customer. Shipping expenses for surface transportation of the repaired/replaced
product from the Manufacturer to the Customer shall be bourn by the Manufacturer. The
Manufacturer makes no warranty on the use of its product. In order to minimize risks associated
with the Customers applications, adequate design and operating safeguards must be provided by
the Customer to minimize inherent or procedural hazards. The Customer shall be solely
responsible for the failure of any of the Manufacturer’s products or component thereof resulting
from accident, abuse or misapplication of the product, and the Manufacturer assumes no liability
as a consequence of such events under the terms of this warranty. Some states do not allow the
exclusion of implied warranties, so the above exclusion may not apply to you. This warranty gives
you specific legal rights and you may also have other rights which vary from state to state. In no
event shall the Manufacturer’s liability to you for damages hereunder for any cause whatsoever
exceed the amount paid by you for the products. In no event shall the Manufacturer be liable for
any loss of profits or other incidental or consequential damages arising out of the use or inability
to use the product even if the Manufacturer has been advised of the possibility of such damages.
The Manufacturer reserves the right to make changes at any time, without notice, to improve
design or performance of the product. The Manufacturer assumes no responsibility for any errors
that may appear in its technical documents on the product nor does it make a commitment to
update the information contained in its technical document.

Before returning a product for repair, the Customer must contact Powertronics Customer Service
at service@powertronics.com for an RMA (Return Merchandise Authorization) number. This
number should be included with the Customer's mailing address and telephone number when the
product is returned. Products should be returned to:

PowerTronics

RMA #

Attention: CUSTOMER SERVICE DEPARTMENT
143 Raymond Rd, Box 474

Candia, NH 03034
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PowerTronics PQR OEM M/C - Version “C”

1.0 Introduction

POR OEM M/ C
“C” Version

Monitor up to 20 Channels with test option modules to match
your specific application.

Test Modules available:

3 Phases AC Voltage plus Neutral Voltage

3 Phases AC Current plus Neutral Current

2 Channel DC Voltage (Can also be configured for Temperature or Humidity)
2 Channel DC Voltage plus 2 Channels for DC Current

Waveform Analyzer - Measures Harmonics and extended Frequency testing
Extended Memory Module

L R R K K R 4

User Interface Modules available:
RS232C Serial Port

USB Serial Port

Network 10/100 RJ45

Contact Closure

L 4

L 2R 2R 4

The PQR OEM Power Quality Recorder can be configured to test any combination of AC and
DC Voltage and Current. The unit will test up to 480V AC three Phase AC Power and +/-
100V DC. This unit is permanently attached to the service panel or piece of equipment
where it will measure and record the Voltage and Current and the Disturbances detected on
the the test inputs. The data is recorded by it's time, date, magnitude, and duration in a
non-volatile FLASH RAM memory and retained for 30 days.

Data can be retrieved from the PQR-OEM analyzer through its' communications ports at any
time. Upon connection, all of the disturbances and average readings from the prior 30 days
can be downloaded and viewed. This unit automatically updates the FLASH RAM to keep the
current and prior 29 days data available.
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2.0

Specifications

AC Voltage Specifications

Data L ogging - 4 channels:

+ o+

Range:
Accuracy
Sample Rate:
Readings:
Storage:

+- 1%

90 - 480 VACRMS

Stores al channels avg. reading once per minute.
Phase to Phase and Phase to Neutral.
Stores minimum of prior 30 days data - all channels

Disturbance Testing - 4 channels:

+

+

+ 4+ o+ 0+

+ 0+ 0+

Impulses Range:
Resolution:
Minimum Width:

Sags Threshold:
Duration:
Accuracy

Surges Threshold:
Duration:
Accuracy

Dropout/Power Fail:
Duration:

High Frequency Noise:
Range:

Accuracy:

Response time:

Line Frequency:
Accuracy:
Threshold:
Response time:

20V to 2500 V Peak
+/- 10V Peak
500 nano seconds

Preset - 5% and 10% from RMS
1 Cycleto 600 cycles
+- 1%

Preset - 5% and 10% from RMS
1 Cycleto 600 cycles
+/- 1%

Below 40VAC RMS
1 Cycleto 600 cycles

2V Peak

10KHZ - 10 MHZ
+/- 10%

1 milli second

40 - 400 HZ
+- 1%
+- 1%
1ACCycle
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AC Current Specifications

Data L ogging - 4 channels:

+ o+ o+ 4

Range: 20 - 5000 AC AMPS RMS (CT dependant)
Accuracy +/- 1%

Sample Rate:  Stores all channels avg. reading once per minute.
Storage: Stores minimum of prior 30 days data - all channels

Disturbance Testing - 4 channels:

Sags Threshold: Preset - 5% and 10% from RMS
Duration: 1 Cycleto 600 cycles

Accuracy +/- 1%

Surges Threshold: Preset - 5% and 10% from RMS
Duration: 1 Cycleto 600 cycles

Accuracy +/- 1%

Contact Closure - 8 Channels:

+ 4+ v+

Normally open

Greater than 1M ohm when open.

Less than 25 ohms when closed.

Each channel is programmable to close by selected disturbances.
Channel stays closed during the disturbance or for at least 10 seconds.

Additional Features:

+ 4+ 4

(July 2006)

RS232C - to 38,400 baud

Data reportsin ASCII text streams.
Supports Hayes Compatible Modem
NEMA enclosure.

8" x 8" x 4" enclosure
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PowerTronics PQR OEM M/C - Version “C”

3.0 Configuration

The PQR OEM M/C is designed with built-in programming that allows the configuration of the
testing parameters to best match the site to be tested and monitored. Communication with
the device is through an RS232 Serial port. Sending specific 2 character commands to the

device allows the operator to configure many of the testing parameters and retrieve the data

that has been collected.

Character Sequence

co
C1
c2
Cc3
c4

C5Y

MM:SS
CcCo62crX

C64crXcrX....
C65Y
CR XX YY zZzZ

CYy
cz

C 61 cr MM/DD/YY,HH:

C63cr XXXcr XXXcr....

Result

Send Command Options

Sends Unit ID (Serial Number) and Version

Report - Summary count of all stored events

Report - Detail of the information for all stored events

Report - Data Log listing of the readings - each minute during prior 30
days

Clear all data from the Unit

Set the Date and Time (cr = Carriage Return.)

Set the Baud Rate to X, where X represents a list of rates between 4,800
and 115,200 baud

Set the thresholds for each testing value. 0 = test by 5 or 10%, or XXX
= the fixed threshold

Select which alarm will be set during which detected power disturbance
Switch between Phase/Phase or Phase/Neutral Voltage testing

Read a byte from a selected Flash bank and address
XX Bank (0-31) YY - High Address Byte ZZ - Low Address Byte

Run a sequential test of the Alarm Contact Closures

Send Hex listing of Setup data

Table 3-1 Configuration Commands
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PowerTronics PQR OEM M/C - Version “C”

RS232 Serial Port Option (OEM-232)
The OEM M/C can be configured with several types of communications interfaces.

The RS232 Serial port allows you to connect the unit directly to a computer with a Null
Modem cable, or to a Modem. Modem communications allow you to access the data in
the unit remotely via Telephone lines.

The Serial port can be configured for baud rates up to 115,200 baud although the
default baud rate for the PQR OEM M/C is 19,200 baud.

Connect the OEM M/C to your Computer using a Null-Modem Communications cable A
Null Modem cable allows 2 devices with the same serial port pin-out to communicate
with each other. Most terminal emulation software or modem communications software
can be configured to control the OEM M/C from your computer.

Described in the following section, section 3.1 are the instructions on how to use the
popular Windows Software - HyperTerminal to directly access the OEM M/C unit.
Through these commands the unit can be programmed and the data can be retrieved
and stored on your computer.

The RS232 port is configured with a 9 pin DB socket connector. The pin out is as
follows:

Pin

2 Receive Data
3 Transmit Data
5 Ground

A null modem cable must be used when connecting to a 9 pin serial port on a
computer. This cable will connect pin 2 on the OEM M/C end to pin 3 on the Computer
end and pin 3 on the OEM M/C end to pin 2 on the Computer end.
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PowerTronics PQR OEM M/C - Version “C”

USB Serial Port Option (OEM-USB)

The USB Serial port allows you to connect the unit directly to a computer with a USB A/
B Cable. USB means Universal Serial Bus. These extremely fast connections allow for
hardware devices to be active as soon as they are connected to your computer. No
rebooting required. To see if you have a USB port, on the back of your computer look
for a symbol as in the photo below. If you don't have a USB connector you can actually
add one through a PCIl card. On most PCs, there are only two USB connectors. This is
not a problem since you can purchase a USB hub that will allow for multiple USB
devices to be connected at once. Other devices, such as USB keyboards, have a USB
port on either side of the keyboard. This is traditionally used for a USB mouse, but
other devices can "daisy chain™ onto this hub as well.

e

Described in the following section, section 3.1 are the instructions on how to use the
popular Windows Software - HyperTerminal to directly access the OEM M/C unit.
Through these commands the unit can be programmed and the data can be retrieved
and stored on your computer.
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PowerTronics PQR OEM M/C - Version “C”

Ethernet Port Option (OEM-ETHERNET)

Powertronics has embedded the Lantronix Xport Integrated Network Communications
Module into the OEM/MC Ethernet option board.

Full Networking in a Tiny Package

XPort removes the complexity — of designing network connectivity into a product by
incorporating all of the required hardware and software inside a single embedded
solution. Smaller than your thumb, it includes all essential networking features,
including a 10Base- T/100Base- TX Ethernet connection, proven operating system, an
embedded web server, e-mail alerts, a full TCP/IP protocol stack, and 256-bit AES
encryption for secure communications.

XPort is powered by a DSTni™ network processor SoC, which includes a 10/100 MAC/
PHY and 256 KB of SRAM. It features a built-in web server for communications with a
device via a standard Internet browser. Web capability can be used for remote
configuration, real-time monitoring or troubleshooting. XPort has 512 KB of onmodule
Flash for web pages and software upgrades. It acts as a dedicated co-processor that
optimizes network activities permitting the host microprocessor to function at maximum

networking/utilities-tools/com- port-redirector.html)

¥PORT Fthernet Port Described in the following section,
section 3.1 are the instructions on
how to use the popular Windows

Corfiguration  SOftware - HyperTerminal to

Chip directly access the OEM M/C unit.

Through these commands the unit
can be programmed and the data
can be retrieved and stored on
your computer.
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3.1 Using HyperTerminal ®™ to communicate with the PQR OEM M/C

Connect uging: | COM1 hd
Configure the HyperTerminal program Lucent win Modem
for direct Connection to your available LOM 3
Serial Port TCPAP [winzock)
Bitz per zecond: | 2400 W
110
The default baud rate for the PQR OEM 300
M/C is 19,200 baud. Data bits: |1200
2400
. . 4800
Your unit may be set to a different rate, Parity: | 3600
So try 19,200 first and then the other
rates. . |R7EO0
Stop bitz: 115200
230400
~ [460200
Flows contral; 92 B0

Flevrceaed |Haicwae >

Use Xon/Xoff flow control

After configuring the HyperTerminal
Software, The Computer should be ready
to communicate with the PQR OEM M/C

Eol i E G thind | e b (]

Document # 45-1554 Rev C  (July 2006) Page 10 of 20



PowerTronics PQR OEM M/C - Version “C”

4.0 Wiring the PQR OEM M/C

4.1 Connecting Current Transducers
4.2 Connections to Test Single Phase Voltage
4.3 Connections to Test Three Phase Voltage

4.4 Connecting The Unit Operating Voltage
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PowerTronics PQR OEM M/C - Version “C”

4.1 Connecting Current Transducers

Warning!!!
Only a qualified professional should remove the cover and connect test
leads to the unit as High Voltages exist on the lines being tested and at
many points within the OEM M/ C. Use extreme caution when making
contact connections!

An OEM M/C 4 Channel Board can be ordered configured to measure 2 vhannels of voltage,
and 2 channels of current. When configured in this way, Channels 1 and 3 are Voltage while
Channels 2 and 4 will measure Current when connected to Current Transducers.

Status LED
Figure 4.1A
OEM M/C
4 Channel Board
Configuration
Chip

e Remove the cover from the PQR OEM M/C.

e Using an insulated screwdriver loosen the Channel 1 (+) screw of the Voltage Test Strip
shown in Figure 4.2a above.

e Attach The voltage you want to test to the Test Strip Channel 1 (+) and tighten the screw
securely in place.

e Repeat the above steps for the second voltage you want to test on Channel 3 (+).
Apply a Ground connection to CH1(-) and CH3(-)
Connect one wide from your Current Transducer to Channel 2(+) and the other wire to
Channel 2(-)

e Repeat the above steps for the second Current Transducer on Channel 4 (+ and -).

e Screw the unit’'s main cover back on to prevent unintentional intrusion or contact.
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4.2 Connections to Test Single Phase Voltage

Warning!!!
Only a qualified professional should remove the cover and connect test
leads to the unit as High Voltages exist on the lines being tested and at
many points within the OEM M/ C. Use extreme caution when making
contact connections!

All signals to be tested are applied to the TEST input strips located on the edge of the OEM M/C
4 Channel Board(s)

Status LED
Figure 4.2A
OEM M/C
4 Channel Board
Configuration
Chip

e Remove the cover from the PQR OEM M/C.

e Using an insulated screwdriver loosen the Channel 1 (+) screw of the Voltage Test Strip
shown in Figure 4.2a above.

e Attach AC voltage (Hot Line) to the Test Strip Channel 1 (+) and tighten the screw

securely in place.

Repeat the above steps for NEUTRAL on Channel 2.

Apply a Ground connection to CH1(-) and CH2(-)

CH3 and CH4 are unused and should be connected to a Ground connection

Screw the unit’s main cover back on to prevent unintentional intrusion or contact.
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4.3 Connections to Test Three Phase Voltage

There are two standard configuration of 3 Phase Power — Delta Configuration and Wye
Configuration. Depending on the 3 Phase power arrangement of the test site the user may need
to make the connections differently. The wiring for each configuration is discussed in detail

below.

Status LED
Figure 4.3A
OEM M/C Confizuration
4 Channel Board Chip

Delta Configuration - 3 Phase Voltage Monitoring:

In Delta Configuration the three phases are not necessarily referenced to any Neutral or Ground
signal. Instead their potential is taken relative to each other. (A diagram is shown below in
Figure 4.3b.) This is referred to as Phase-to-Phase monitoring in the configuration of the PQR
OEM M/C settings. The unit should be setup accordingly.

Figure 4.3b
Delta Configuration of
Three Phase Power

To implement Three Phase testing in the Delta Configuration:

- Remove the cover from the PQR OEM M/C.

- Using an insulated screwdriver loosen the Channel 1 screw of the Voltage Test Strip
shown in Figure 4.3a above.

- Attach a Phase 1 Test Lead of appropriate rating to the Test Strip and tighten the screw
securely in place.

- Repeat the above steps for Phases 2 and 3. Note that the phases are ordered Phase 1,
Phase 2, Phase 3, and Neutral Phase as shown in the diagram.

- Thread the three testing wires through a conduit hole in the side of the case and attach to
the circuit under test.

- Screw the unit’'s main cover back on to prevent unintentional intrusion or contact.

Note that the Neutral Phase Test Input is not used in this configuration and can instead be used to
monitor an AC voltage relative to Ground. This can be one of the Phases, the Power Supply Hot
channel, or some other line voltage the user wishes to monitor. Simply attach a test lead to the
Neutral Phase position on the Voltage Test Barrier Strip using an insulated screwdriver, thread the
lead through the conduit hole, and then attach to the desired AC voltage signal.
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Wye Configuration - 3 Phase Voltage Monitoring:

In the Wye Configuration each of the Three Phases is referenced to a common Neutral. (A
diagram of this is shown in Figure 4.3c.) The PQR OEM M/C will measure each of these Phases
relative to the Neutral reference. In order to do this however the Neutral reference must be
provided at the Neutral Phase input and the PQR OEM M/C must be configured for operation in
Phase-to-Neutral mode as explained in the Configuration Section of this manual.

Figure 4.3c:
Wye Configuration of Three Phase Power

To implement Three Phase testing in the Wye Configuration:

- Remove the cover from the PQR OEM M/C.

- Using an insulated screwdriver loosen the Neutral Phase screw of the Voltage Test Strip
shown in Figure 4.3a above.

- Attach a Neutral Phase Test Lead of appropriate rating to the Test Strip and tighten the
screw securely in place.

- Repeat the above steps for Phases 1, 2, and 3. Note that the phases are ordered Phase
1, Phase 2, Phase 3, and Neutral Phase as shown in the diagram.

- Thread the four testing wires through a conduit hole in the side of the case and attach to
the circuit under test. The Neutral Phase connection should be made first.

- Screw the unit’'s main cover back on to prevent unintentional intrusion or contact.

Note that the Neutral Channel is not available for additional AC voltage testing in this
configuration as it had been in the Delta configuration. This is because measurements of the
three phases are all done relative to the Neutral channel.

Warning!!!
Only a qualified professional should remove the cover and connect test
leads to the unit as High Voltages exist on the lines being tested and at
many points within the OEM M/ C. Use extreme caution when making
contact connections!
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4.4 Connecting Operating Voltage

The power to operate the unit comes from one of 2 sources. The unit will operate off of AC Line
Voltage or a DC Power source. The connection locations are shown in Figure 4.4A below.
Selection of the supply is facilitated by installing a jumper in either the AC or DC locations shown
in Figure 4.4B. NOTE that only one power source can be used

e Remove the cover from
100 to 280 WAC 12V to +30V DC the PQR OEM M/C.

Input Input Ground © Using an insulated
screwdriver loosen the
Ground Input screw of the
Power Supply Barrier Strip
shown in Figure 4.4A above.
e Attach a Ground Wire of
appropriate rating to the
Barrier Strip and tighten the
screw securely in place.

e Repeat the above steps
for the Neutral input” and
then the Hot input’.

e Screw the unit’'s main
cover back on to prevent
unintentional intrusion or
contact.

Figure 4.4A

Note that when using an AC Power Source it is essential that the voltage between
these two leads does not exceed 280 V AC RMS.

Note that the unit does not test
the voltages on the Power
Supply Barrier Strip. If such a
measurement is needed the
Source Jumper user could test the Hot and
{Shown selecting AC) Neutral channels by
simultaneously using them as
inputs to positions on the
Voltage Test Barrier Strip
discussed in the previous pages.
Such a testing configuration
would most likely be testing as
a Single Phase Voltage, which is

Power Supply

discussed in Section 4.3.

Important Notice

The ground connection provided is critical to the proper measurement of any voltages with reference to ground
as with the Neutral channel input described in the previous pages. For thisreason, and for practical safety
concerns, aground wire must be supplied to the unit.
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