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LIMITED WARRANTY

The manufacturer offers the customer a 24-month functional warranty on the instrument for
faulty workmanship or parts from date of dispatch from the distributor. In all cases, this
warranty is valid for 36 months from the date of production. This warranty is on a return to
factory basis.

The manufacturer does not accept liability for any damage caused by instrument malfunction.
The manufacturer accepts no responsibility for the suitability of the instrument to the
application for which it was purchased.

Failure to install, set up or operate the instrument according to the instructions herein will void
the warranty.

Only a duly authorized representative of the manufacturer may open your instrument. The unit
should only be opened in a fully anti-static environment. Failure to do so may damage the
electronic components and will void the warranty.

The greatest care has been taken to manufacture and calibrate your instrument. However,
these instructions do not cover all possible contingencies that may arise during installation,
operation or maintenance, and all details and variations of this equipment are not covered by
these instructions.

For additional information regarding installation, operation or maintenance of this instrument,
contact the manufacturer or your local representative or distributor.

For more details concerning technical assi
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WARNING

Read the instructions in this manual before performing installation and take note of the
following precautions:

A

=1

Ensure that all incoming AC power and other power sources are turned OFF before
performing any work on the instrument. Failure to do so may result in serious or even
fatal injury and/or equipment damage.

Before connecting the instrument to the power source, check the labels on the back of
the instrument to ensure that your instrument is equipped with the appropriate power
supply voltage, input voltages and currents.

Under no circumstances should the instrument be connected to a power source if it is
damaged.

To prevent potential fire or shock hazard, do not expose the instrument to rain or
moisture.

The secondary of an external current transformer must never be allowed to be open
circuit when the primary is energized. An open circuit can cause high voltages,
possibly resulting in equipment damage, fire and even serious or fatal injury. Ensure
that the current transformer wiring is secured using an external strain relief to reduce
mechanical strain on the screw terminals, if necessary.

Only qualified personnel familiar with the instrument and its associated electrical
equipment must perform setup procedures.

Do not open the instrument under any circumstances when it is connected to a power
source.

Do not use the instrument for primary protection functions where failure of the device
can cause fire, injury or death. The instrument can only be used for secondary
protection if needed.

Read this manual thoroughly before connecting the device to the current carrying circuits.
During operation of the device, hazardous voltages are present on input terminals. Failure to
observe precautions can result in serious or even fatal injury or damage to equipment.
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Chapter 1 Introduction Features

Chapterl | ntroducti on

The PM17X PRO is the next g e n e r amultiduncfion three-phase AC power meter specially designed
to meet the requirements of users ranging from electrical panel builders to substation operators.

Bright 3-row LED display provides easy local meter readings. The display module is freely detachable and
can be located at distance of up to 1000 meters from the device.

Integrated communication ports allow local and remote automatic meter readings and setup though the
supplemental communication or user data acquisition software. Various communication options are
available for remote communications with the meter including RS-485, 2 Ethernet connections.

The PM17X PRO series consists of three models:

1
1
1

PM172 PRO - Base Product
PM174 PRO - with IEEE1159 Power Quality (American Market)
PM175 PRO - with EN 50160 Power Quality (European Market)

SSSATEC

1 1

l1Featur es

1

Up to 10 external inputs, triggered by external sources; onboard zero-sequence currents and voltages,
current and voltage unbalance; cross triggering between multiple devices via digital inputs for
synchronous event capture and recording

IEEE 1159 Power Quality recorder: onboard power quality analyzer; programmable thresholds and
hysteresis; IEEE 1159 PQ event log; ready-for-use reports; impulsive transients, sags/swells,
interruptions, harmonics, inter-harmonics, frequency variation, voltage unbalance, optional IEC
61000-4-15 flicker

EN 50160 Power Quality recorder: onboard power quality analyzer; programmable limits and
hysteresis; power quality parameters measuring complies with IEC 61000-4-30 Ed.3.1 Class A, EN
50160 power quality event log, EN 50160 compliance statistics; ready-for-use compliance statistics
reports; power frequency, voltage variations, rapid voltage changes, IEC 61000-4-15 flicker, voltage
dips, interruptions, voltage swells, transient overvoltages, voltage unbalance, IEC 61000-4-7 harmonic
and interharmonic voltage, mains signaling voltage

Detailed information concerning EN 50160 Power Quality recorder in PRO see in the document
"EM235/PM335/PM175 PRO EN50160:2022 Power Quality Recorder Application Note"

Event recorder for logging internal diagnostics events, control events and I/O operations

Sixteen Fast Data recorders: 1/2-cycle to 2-hour RMS envelopes; programmable data logs on a
periodic basis and on any internal and external trigger; triggering from PQ recorder or control setpoints;
exporting data trends in PQDIF file format (PAS)

PM17X PRO Advanced Power Meter Installation and Operation Manual 9



Chapter 1 Introduction Features

1 Eight Fast Waveform recorders: 8-channel simultaneous recording; selectable AC sampling rate of
32, 64, 128 or 256 samples per cycle; 20 pre-fault cycles; synchronized waveforms from multiple
devices in a single plot; exporting waveforms in COMTRADE and PQDIF file formats (via PAS
software)

1 Embedded Programmable Controller: 64 control setpoints, OR/AND logic, extensive triggers,
programmable thresholds and delays, relay control, event-driven data recording, cross triggering
between multiple devices via ethernet for synchronous event capture and recording 7 up to sixteen
triggering channels

1 High-Class 3-phase Power meter: true RMS, voltages, currents, powers, power factors, and neutral
current

1 Class 0.2S IEC per 62053-22 / Class 0.2 per ANSI C12.20; four-quadrant active and reactive energy
polyphase static meter

1 Demand Meter: power, currents, voltages, harmonic demands

1 Precise Energy and Power Demand Meter: Time-of-Use (TOU), 16 Summary (totalization) and TOU
energy and demand registers for substation energy management; accumulation of energy pulses from
external watt-meters; block and sliding demands; up to 64 energy sources

1 Harmonic Analyzer: up to the 63rd harmonic voltages and currents; directional harmonics of power,
voltage, current, power factor

1 Voltage and currents unbalance
1 32 digital counters for counting pulses from external sources and internal events

1 16 programmable timers from 1/2 cycle to 24 hours for periodic recording and triggering operations
on a time basis

1  Network time synchronization (SNTP), 1-ms satellite-synchronized clock (IRIG-B) or PTP

1 TCP notification client for communicating with a remote MODBUS/TCP server on events or
periodically on a time basis, with any IP enable communication port

1 16GB Memory for long-term waveform and data recording
1 Real Time Clock: Internal clock with backup battery for five years Real-Time Clock retention time

1 4 voltage and 4 current transformer-isolated AC inputs for connection to power line via potential and
current transformers (in HACS version current channels should be connected to outputs of external
HACS current transformers or similar current sensors only)

1 LED bar graph showing percent load with respect to user-definable nominal load current
1 Detachable display module with a 3-wire RS-485 interface; up to 1000 meters operation

1 2 built-in digital inputs for monitoring external contacts, and receiving pulses from energy, water and
gas meters

1 Easy to read 3-row (2x4 characters + 1x6 characters) bright LED display, adjustable update time,
auto-scroll option with adjustable page exposition time, auto-return to a default page

1 1 built-in relay output for alarms and controls, and for output energy pulses
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1l

Optional internal module (assembled internally during production). 4 solid state relays, 4 electro
mechanical relays, 4 analog outputs, 6 channels current input module, 4 digital inputs and 2 relay
outputs, 8 digital inputs

50/60 Hz operation
Precise internal clock with battery backup
Two Ethernet communication ports. 1 RS485 serial communication port

Modbus RTU, Modbus/TCP, DNP3 serial, DNP3/TCP, IEC 60870-5-104 protocols and IEC 61850 Ed2
protocol

Easy field upgrading device firmware through any communication port

1.1.1 Voltage Measurement Inputs
The PM17X PRO series features 4 high impedance voltage inputs:

1
1
1
1
1

Rating: 10-1000 V AC L-L @ 50/60 Hz / 10-820 V DC 1

Rating V4 300VAC

Possibility to connect up to 3000 VDC via special accessory

LPVT sensors (such as ABB KEVA sensors) according to IEC 61869-11
3.25/483 V secondary

1.1.2 Current Measurement Input Options

1
1
1
1

4 input currents for 3P system monitoring via numerous options:
1A rating: for standard CT secondary
5A rating: for standard CT secondary

20mA inputs designated for:
- SATEC HACS CTs (High Accuracy Current Sensors)

- Hall Effect Sensors for DC current

- Fluxgate AC/DC sensors
Flex Clamp: 200A/2V, 30A-300A-3000A/3V Rogowski coil
GWP (Medium Voltage Sensor Input) - future

PTStypei Pole Top Sensor (PTS) (assigned to the sensors such as Lindsey (Medium Voltage Sensor
Input) 1 future.

RS5: power meter with external CT of 5A (CS05S) nominal current i future
LPVT sensors (such as ABB KECA sensors) according to IEC 61869-10

150mV/80A ratio. The device is also compatible with combined sensors KEVCY and KEVCD. All
products feature RJ45 standard interface, designed for interfacing ABB digital protection relays. device
fulfill the requirements of the accuracy class 0.5 (the meter itseslf is 0.2S).

The ABB sensors have been approved for 2 current categories. Up to 650A and up to 4000A. - future

1 UL listed as CAT-IV 300 V AC L-N, CAT-Ill 600 V AC L-N
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1.1.3 Communications Interfaces
Built-in communication ports

1 One serial communication port; RS-485, up to 115,200 bps, supporting MODBUS RsTU/ASCII,
DNP3.0 and IEC 60870-5-101 protocols

1 2 Built-in ethernet 10/100Base-T ports (dual port ethernet) supporting MODBUS/TCP, DNP3.0/TCP,
IEC 60870-5-104 protocols and IEC 61850 Ed2 protocol, up to 10 non- intrusive simultaneous
connections per ethernet port (2 reserved for Expert power communication)

1 Daisy chain capability with RSTP support or 2 independent Ethernet port. The Meter supports as
default 20 chained connected devices

1 SNTP, IRIG-B (ImSec accuracy) or PTP timing synchronization
1 USB 2.0 port (type C), supporting MODBUS RTU protocol

1.1.4 Built-in Digital inputs/outputs

1 DI: 2 optically isolated inputs, 24VDC dry contact; programmable de-bounce time from 1 msto 1 s;
control setpoints, pulse counters and Energy/TOU subsystem, 1ms sampling rate

1 RO: 1 Solid State Relay output; unlatched, latched and pulse operations, failsafe operation for alarm
notifications; programmable pulse width; direct remote relay control through communications

1.1.5 Remote Displays

The PM17X PRO can be ordered with a LED Remote Display Module (RDM17X) or an LCD Remote
Graphical Module (RGM180). Both have a fast RS-485 port and communicate with the PM17X PRO via
the MODBUS RTU protocol. Remote displays can be located at distances of up to 0.5 km from the device.
The RGM180 can be ordered with an Ethernet 10/100Base-T port to communicate with the PM17X PRO
over a local network.

The RDM17X PRO has two four-digit and one six-digit windows with bright red LEDs well suited for dark
areas. It allows the user to view real-time RMS and harmonics measurements, status indication
parameters, and perform basic setup operations when installing and servicing the device.

The RGM180 is equipped with a TFT color graphics LCD display with Touch Panel and has extensive
dialog capabilities, allowing the user to view different fault and power quality information in a graphical
form, such as waveforms, harmonic spectrum, phasors and data trends, review latest fault and power
quality reports for fast fault analysis, and much more.

PM17X PRO Advanced Power Meter Installation and Operation Manual 12
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1.1.6 Optional Internal Add-on Module

PM17X might be ordered withan extrainternailmodul e addi ng more |/ Ob6s or

Optional extra module

1l

1
1

4 RO: 4 relay outputs per module, Electro-Mechanic (EMR), or Solid State (SSR) relay option;
unlatched, latched and pulse operations, failsafe operation for alarm notifications; programmable
pulse width; direct remote relay control through communications.

4DI/ 2RO: Optically isolated status inputs are provided for status monitoring, pulse counting, external
power demand period, and time synchronization. options for: dry contacts; 24V, 48V, 125V, 250V wet
inputs; programmable de-bounce time from 1 ms to 1 sec; control setpoints, pulse counters and
Energy/TOU subsystem; 1ms sampling rate. The 4DI/2RO module has two electro-mechanic relays
(EMR) or solid state relays (SSR) outputs provided for energy pulsing, alarms, or remote control.

8 DI: 8 optically isolated inputs per module; options for: dry contacts; 24V, 48V, 125V, 250V wet inputs;
programmable de-bounce time from 1 ms to 1 sec; control setpoints, pulse counters and Energy/TOU
subsystem, 1pps time synchronization; 1ms sampling rate.

4A0: 4 analog outputs four analog outputs per module with internal power supply; options for 0-1mA,
+1mA, 0-20mA, 4-20mA (manually or remotely programmed).

CIM: 6 channels current input module (future)
PMU phasor measurement unit (future)

Fast transient module (future)

1.1.7 Power inputs (power supply)
PM175 PRO supports AC power input as default

1
1

1

AC range 80-264 V
DC range 120-290 V DC

DC power input might be ordered as an option

Rating: 24VDC: 9-36 VDC

1.1.8 Upgradeable Firmware

The PM17X PRO series uses mass storage memory for storing device firmware. This allows upgrading of
your device without replacing hardware components. New features can be easily added to your device by
simply replacing firmware through any communication port.

PM17X PRO Advanced Power Meter Installation and Operation Manual 13
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Chapter 1 Introduction Supplemental Documents

1.2Suppl ement al Document s

BG0658 PM17X PRO SERIES MODBUS Reference Guide
BG0614 EM235/PM335/PM17X PRO SERIES DNP3 Reference Guide

1

1

1 BG0615 EM235/PM335/PM17X PRO SERIES IEC60870-5 Reference Guide
1 BG0619 EM235/PM335/PM17X PRO SERIES IEC61850 Reference Guide

1

BG0337 PAS Getting Started Guide
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Chapter2 Device Description
21 Controls and I ndicators

2.1.1 Device Controls

The PM17X PRO is entirely controlled either from the remote display module (RDM or RGM), or by using
the supplemental PAS power analysis software package.

2.1.2 Indicator LEDs

The PM17X PRO has three status indicator LEDs that show present device operation status and give
diagnostics indication; one energy pulsing LED that output kWh/kvarh pulses, located on the attached
Display; and Ethernet ports status LEDs that show present ports status and communications activity.

LED Name Color | Status Description
Flashing
1sec On, Device operational and is functioning normally.
1 sec Off
Flashing
CPU Green |2 flashes, Device is in the Service Mode and is not operational,
1 sec Off
Flashing A critical error has occurred - the device is nof
3 flashes, operational. Device servicing is required. For more
1 sec Off information, see Diagnostics Mode below.
MAIN POWER Green |On Voltage is supplied to the main power supply unit.
Voltage is delivered to the backup power supply
BACKUP POWER |Green |On unit
The device measures imported (consumed) active
and reactive energy. For information on defining the
kWh/kvarh Red Flash at user-programmed rate v ) 9 )
LED pulse rate, see Advanced Device Setup in
Chapter 6.

22Modes of Operati on
The PM17x PRO can run in the following modes:

2.2.1 Operational Mode

Operational Mode is the common operation mode. All device features are available.

When the device is in Operational Mode the CPU LED flashes for 1 second with a 1-second pause.

2.2.2 Energy Test Mode

Energy Test Mode tests the device energy measurement accuracy. All basic measurements are available;
energy accumulators are not affected; setpoints operation, fault and power quality recorders are stopped.
To put the device into the Energy Test Mode, see in Device Options Menu Chapter 3, or Device Mode
Control in Chapter 10.

2.2.3 Service Mode

Service Mode is used for local upgrading of PM17X PRO firmware. When the device enters Service Mode,
the CPU LED briefly flashes 2 times with a 1-second pause.

In Service Mode, all device operations are stopped.
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2.2.4 Diagnostics Mode

The device enters Diagnostics Mode when the internal diagnostics detects a critical error that affects the
normal device operation. All device operations are stopped until the critical error is cleared. All
communications ports are still available. See Device Diagnostic Codes in Chapter 24 for the list of
diagnostic events that cause a critical error. See Device Diagnostics for more information on the PM17X
PRO built-in diagnostics.

When the device is in Diagnostics Mode, the CPU LED briefly flashes 3 times with a 1-second pause, and
the RDM display shows a diagnostic message.

For more information on indication and clearing the device diagnostics, see Status Information Display in
Chapter 3, Viewing and Clearing Device Diagnostics in Chapter 14.

23 Communi cati RNM1 WKt RROhOhe

Communication with the PM17X PRO can be established independently and simultaneously through any
communications port using the support PAS program supplied with the device or user application software.
All communication ports are slave ports and have factory-preset parameters, such as baud rate, data
format, and communications protocol that can be easily changed whenever desired.

2.3.1 COM1-COM2 Serial Communications (standard)

The PM17X PRO has two standard serial communication ports COM1 and COM2 for communicating with
the master workstations, RTUs, PLCs or PASE @ PCs, and with an optional remote display. All serial
ports operates in the RS-485 two-wire mode. The COM1 is an RS-485 versatile port and can be directly
connected to the RS-232 port of a PC or a controller.

The COM2 port has different connection terminals and is intended for communication with the Remote
Display Module (RDM) or Remote Graphical Module (RGM180). If the remote display is not used, the
COM2 port can be used as a common RS-485 port.

All ports are optically isolated and can operate at baud rates up to 115200 bps. Each port can be set up
for any communication protocol supported by the PM17X PRO independently from other ports. All ports
are factory preset to 19200 bps, 8-bits/No-parity data format, and programmed for the Modbus RTU
protocol.

See Configuring Serial Ports in Chapter 3 for information on how to set up serial ports in your device. For
wiring diagrams, refer to the PM17X PRO Installation Manual.

W Note

The COM2 port DB15 pins 1 and 8 deliver 12VDC for powering the remote display module. Connecting
the RS-485 wires to these terminals can cause permanent damage to your RS-485 port.

2.3.2 Infrared Port
The PM17X PRO has an optical infrared (IR) port for local retrieving data via a hand-held unit or a portable
PC. The IR port can be equipped with an IEC- or ANSII-compatible optical head.

The IR port is identified in the PM17X PRO. It is factory preset to 19200 bps, 8-bits/No-parity data format,
and programmed for the MODBUS RTU protocol.

The IR port is only available on the RGM180 attached to the IED.
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2.3.3 USB Port

A USB node port is intended for local communications with the support PAS software. It is directly
connected to your PCbés USB port using the supplied US
require any settings. Just connect your PC to the PM17X PRO USB port and install the supplied USB

driver (see Installing the USB Driver in Chapter 6). The USB communications is ten times faster than the

serial communications can provide at a maximum baud rate.

2.3.4 Ethernet Ports

A 10/100Base-T Ethernet ports provides a direct connection of the PM17X PRO to a local area network
through the TCP/IP protocols. The device has three onboard TCP servers configured for the Modbus/TCP
(at TCP port 502), DNP3.0/TCP (at TCP port 20000) and IEC 60870-5-104 (at TCP port 2404)
communications. The TCP servers can support up to 5 simultaneous connections with MODBUS/TCP,
DNP3.0/TCP and IEC 60870-5-104 client applications.

Connection through the Ethernet port does not require device identification. The PM17X PRO responds to
any device address and returns the received address in the response message.

W Note

To provide simultaneous file services for all ports, the PM17X PRO keeps independent file pointers for
each communications port. For a TCP port, the PM17X PRO holds separate file pointers for each active
TCP socket. The TCP server automatically closes a connection if a socket is idle for more than 5 minutes.
There is no guarantee that a new connection is established at the same socket, so do not make any
assumptions regarding the current file status when starting a new connection from your application. Always
initialize a file pointer to a record from where you expect to begin reading a file. For more information, see
AFi |l e Tr arPMI7TEPRD MODBUS B@nmunications Guide. Using the RDM and RGM.

The Remote Display Modul e (RDM) or Remote Graphical M c
COM2 port using the RS-485 two-wire connection. The COM2 port connector has additional isolated

12VDC output terminals to power the RDM directly from the PM17X PRO. For information on using the

RDM, s ee ClUsmgpthedRDM03. A

The remote display modules communicate with the PM17X PRO using the MODBUS RTU protocol. Both
the COM2 port and the RDM/RGM RS-485 port are preset at the factory to 19200 bps, 8-bits/No-parity,
address 1, and run the MODBUS RTU protocol. The baud rate can be increased up to 115200 bps
(depending on the communications quality) through the RDM or service Terminal program.

2.3.5 Using PAS

PAS is the support software supplied with the PM17X PRO that gives the user basic tool for programming
the device, performing remote control operations, monitoring real-time measurements, retrieving and
analyzing historical data files, reviewing fault and power quality reports, and more.

PAS can communicate with the devices through any PM17X PRO port using the MODBUS RTU, MODBUS
ASCIl and DNP3.0 protocols.

For information on installing and using PAS, see Chapter 9 fiJsing PAS Softwareo .
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Chapter 3 Installation Mechanical Installation

Chapter3 | nstall ati on
3.1Mechani cal | nstall ati on
3.1.1 Panel Mounting

Figure 3-1 Dimensions

HEX NUT #8-32
LOCK WASHER #8

FLAT WASHER #8 (WIDE)

STANDARD
4” ROUND

05-12018

Figure 3-2 STEP 1: (ANSI 4" round cutout): Mount the display module in cutout

PM17X PRO Advanced Power Meter Installation and Operation Manual
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HEX NUT #8-32

LOCK WASHER #8

DIN43700
92x92mm

05-12019

LONG STUD

Figure 3-4 STEP 2: Assemble the four locating studs

PM17X PRO Advanced Power Meter Installation and Operation Manual

19



Chapter 3 Installation Mechanical Installation

LOCK WASHER M4

THUMB NUT M4

Figure 3-6 STEP 4: Affix the meter using the thumb nuts
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3.1.2 DIN Rail Mounting

The PM17X PRO can be mounted on a 35-mm DIN rail. The display module is mounted separately on the
switchboard panel and

is connected to
Installationo ) .

Remete Displdye r by a

FRONT VIEW SIDE VIEW

Q O e

cN

Fau-n L

127.0 (57)

ol -

127.0 (57) 121.5 (4.787)
146.2 (5.76")

BG0386-1
Figure 3-7 Dimensions

DIN RAIL

= =

BG0386-2

Figure 3-8 DIN rail mounting
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Remote Display Installation

32Remote Displ a | nstall ati on
3.2.1 Mechanical Installation
Standard Cutouts (ANSI 4" round or DIN 92x92 mm square)
O
-
§ DIN43700 i
92.0 198 DIA / 3.375" %
4 PLS. 3
Figure 3-9 Display cutout dimensions
Ql~, Ql~
i B3
Y2 NN
9
A\
/ FLAT WASHER #8 g
LOG WASHER #8 ;
WING NUT #8-32 °
Figure 3-10 ANSI 4" or DIN 92x92 mm display mounting
STEP 1: Insert the display module into cutout.
STEP 2: Fasten washers and nut on screws.
PM17X PRO Advanced Power Meter Installation and Operation Manual 22
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Special Cutout

Jan
\ ¥ qi
.198"DIA.
) (5.0)
55 4 PLS.
© e Le
IS
.
1
| &
S
O T
- £ _1.692" | | 841"
(43.0) (21.40)
3.375"
(85.72)

01-12043/1

Figure 3-11 Panel cutout dimensions

Q
SIE
Ol v
¥ 2
~
Q
D?@\
FLAT WASHER #8
LOG WASHER #8
WING NUT #8-32 05-12035

Figure 3-12 Display mounting
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Electrical Connection

The remote display is connected to the meter via a 3-wire or 5-wire communication cable provided with
two 15-pin D-type connectors.

At distances of up to 3 m, the display can receive power through the communication cable directly from
the meter. Connect pins 1 and 8 on both sides as shown in Figure 3-13.

At distances above 3 m, power should be provided from a separate 12V DC power source (a 12V AC/DC
adapter can be used). Connect the positive wire to pin 1 and the negative wire to pin 8 as shown in Figure
3-14.

Pin Signal

1 +12V

5 RS-485 + (plus)

7 RS-4851 (minus)

8 GND

15 | Chassis ground

05-12041

05-12036

Figure 3-14 Remote display powered from a 12V DC power source

If required, the remote display may be connected to one of the regular meter back RS-485 port via a three-
wire RS-485 communication cable using a separate 12V DC power source as shown in Figure 3-14. See
Communications Connections for connector pin-outs and connection diagrams. The meter port settings
must be as follows: Modbus RTU protocol, RS-485 interface, 19200 baud, 8-bits/no parity.

PM17X PRO Advanced Power Meter Installation and Operation Manual 24



Chapter 3 Installation

Electrical Installation

33El ectr

c al

3.3.1 Typical Installation

L1
L2
L3
N

nstall ati on

Before installation ensure that all incoming power sources are shut OFF. Failure to observe this practice
can result in serious or even fatal injury and damage to equipment.

LOAD

rdl
s
r

r
|
T
t
L

---ﬂﬁ

SHORTING I' @ . . . |
|®@®®@

i lIIlIHIIlIIiIbl
.

G m@@-@

e
o>z Ganon| 4(3)

G470 OPMU
gwor aow | L
4O

TETOoeR |

Vi

CO0O|[PPH]

1000mpRWR I

D" e |

v | w0 ] ®
OB REV AT +®

DI RS 485

BLOEIE REV. A1

SHORTING
SWITCHES

I + + +

LICIS|® SIS|E

Dl

U .
[PowER supPLY| [R§485]

Figure 3-15 Typical Installation i 4LN3/4LL3 wiring mode
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Electrical Installation

3.3.2 Terminals

AC voltage
inputs

ETH1 ETH2 : @
ISATEC

"

ENS0470-1/3 Class C
IECE2053-22 Class (.25 +®

O4R0  OPMU

= | dsn N Iz
| O4a0 o o @
i EBE
=
§ e 55008 | +HB)
= |1000impkwn I
PS5 0290 VDO
o RS ahies 1WA, _@
Ready |50Hz (] 60kz (] m@
BLOASS REY &1 4 [: ::,
DI R3485 P3

=
"li ||
IS
[l
[l
&)

Digital
inputs

PM17X contains the following connections on its back:

= =4 =4 -4 -4 -4 -8 A -8 A

USB-C port

IRIG-B time sync input

Relay output
Ethernetl port
Ethernet2 port

4 AC current inputs

AC/DC power supply input

RS485 communication port

2 Digital inputs

4 AC voltage inputs

RS485  power
supply

AC current
inputs

Note: Connections 11-20 are intended for internal optional module. The module functionality changes

according the internally installed module.
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Electrical Installation

3.3.3 Power Source Connection

Before connecting your meter to the power source, check the label on the back of the device to ensure
that it is equipped with the appropriate power supply.

3.34

The power source can be dedicated-fused, or from a monitored voltage if it is within the instrument power

supply range.

AC power supply: connect the line wire to terminal 10 and the neutral wire to terminal 9.

DC power supply: connect the positive wire to terminal 10 and the negative wire to terminal 9.

Connecting the wires

All conductors must be stranded copper. All conductors and insulation systems and crimped devices must
be appropriate for the application. SATEC recommends using crimped ferrules on stranded wire.

Tablelbel ow summari zes the different PMIEXRRO series extethal s i
connections.
Table 1: Wiring Characteristics
Conductor size
] Torque
Terminals PRO- | Minimum Maximum (Nm] Notes
model | AWG (mm?2) | AWG (mm?2)
Aux. Power Suppl
PRy Use 600V insulated conductors
Inputs ) .
L+, NI- Required crimped ferrule:
ALL | 22(0.5) 12 (2.5) 0.5-0.7 Pandult (22AWG)
Aux.  Power  Supply . . -0-0. F75-8-M
Inputs
. Panduit (12AWG)
' F81-10-M
(DC-DC Type)
Use 600V insulated conductors
Voltages Inputs Required crimped ferrule:
ALL 22 (0.5) 10 (4) 0.5-0.6 _
V1,V2,V3,Vn, V4+, V4- Panduit (22AWG) F75-8-M
Panduit (L0AWG) F82-15-M
Use 600V insulated conductors
Current Inputs Required crimped ferrule:
ALL 12 (2.5) 10 (4) 0.35-0.4 )
11,12, 13, 14 Panduit (12AWG) F81-10-M
Panduit (10AWG) F82-15-M
Use 600V insulated conductors
. Required crimped ferrule:
COM, I/O connections 22 (0.5) 12 (2.5) 0.5-0.6

Panduit (22AWG) F75-8-M

Panduit (12AWG) F81-10-M

Minimum temperature rating of the cable to be connected to the field wiring terminals 75°C.

PM17X PRO Advanced Power Meter Installation and Operation Manual
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Chapter 3 Installation Electrical Installation

3.3.5 Power Source Connection

A\

The equipment installation shall conform to the following instructions:

a) a switch or circuit-breaker shall be included in the building installation;

b) It shall be in close proximity to the equipment and within easy reach of the OPERATOR;
c) It shall be marked as the disconnecting device for the equipment.

Before installing, ensure that all incoming power sources are shut OFF. Failure to observe
this practice can result in serious or even fatal injury and damage to equipment.

The power source can be a dedicated fuse, or a monitored voltage if it is within the instrument power
supply range.

To connect an AC power supply:

1. Connect the Line wire to terminal L/+

2. Connect the Neutral wire to terminal N/-
To connect to a DC power supply:

3. Connect the positive wire to terminal L/+

4.  Connect the negative wire to terminal N/-

3.3.6 Voltage Input connection

A\

690V Inputs

The equipment installation shall conform to the following instructions:

a) a switch or circuit-breaker shall be included in the building installation;

b) It shall be in close proximity to the equipment and within easy reach of the OPERATOR,;
c) It shall be marked as the disconnecting device for the equipment.

Before installing, ensure that all incoming power sources are shut OFF. Failure to observe
this practice can result in serious or even fatal injury and damage to equipment.

4
- 00 >
690
- -
400
.
690 690 400
- i |
V1 A\ V3 VN
Figure 3-16

690V inputs are usually used with direct connection. Use any of the seven wiring configurations shown in
Figures 3-8 through 3-15.
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Electrical Installation

120V Inputs

70

- P
120
|-t L
70
L.
120 120 70
- > -
Vi V2 V3 VN
Figure 3-17

120V inputs usually imply use of a potential transformer (PT). The PT requires use of any of the four wiring
configurations shown in Figures 3-7 through 3-10.

3.3.7 Current Input Connection

The PM17X PRO series provide two different types of connections to the current inputs:

1 Usinginternal CT, connect the secondary winding of the switchgear CT to the current terminals of the
device following the current flow polarity.

1 Using external CT (HACS i High Accuracy SATEC Current Sensor), connect the HACS secondary
winding to the current terminals of the device following the current flow polarity.

3.3.8 Wiring Diagrams

For AC

i np ut TechaidaliSpegifEationsde €hapter 18.

The following wiring configurations are available in the meter:

Table 2: Wiring Characteristics

Wiring Configuration

Setup Code Figure
(See Basic Device Settings in Chapter 8)
3-wire 2-element Direct connection using 2 CTs 3DIR2 3-17
4-wire Wye 3-element direct connection using 3 CTs ALN3 or 4LL3 3-18
4-wire Wye 3-element connection using 3 PTs, 3 CTs ALN3 or 4LL3 3-19
3-wire 2-element Open Delta connection using 2 PTs, 2 CTs 30P2 3-20
4-wire Wye 2% -element connection using 2 PTs, 3 CTs 3LN3 or 3LL3 3-21
3-wire 2¥2 -element Open Delta connection using 2 PTs, 3 CTs 30P3 3-22
4-wire 3-element Delta direct connection using 3 CTs 4LN3 or 4LL3 3-23
3-wire 2¥2-element Broken Delta connection using 2 PTs, 3 CTs 3bLn3 or 3bLL3 3-24

PM17X PRO Advanced Power Meter Installation and Operation Manual
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Electrical Installation

L1
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Wiring Mode = 3DIR2
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Wiring Mode = 4LL3 or 4LN3
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Wiring Mode = 4LL3 or 4LN3
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Figure 3-21 3-Wire 2 Element Open Delta Connection Using 2 PTs, 2 CTs.
Wiring Mode = 30P2
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This configuration provides accurate power measurements only if the voltages are balanced.
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3.3.9 DC voltage measurement

PM17X PRO enables measuring 1-4 independent DC sources via 3 independent DC voltage Inputs.

When the Pro device is used as a single DC meter V1 and I1 shall be used. V2 and V3 must be connected

to GND.

When the Pro device is used as a multichannel DC meter. V1/11, V2//12, V3/13 and V3/14 serve as

independent channels/meters.

PM17X PRO Measures up to 800V DC via direct connection to the Pro meter:
Measuring 1500V DC and 2500V DC systems is possible via the SATEC Voltage Ratio Module (VRM).

When using the VRM, it is recommended that the distance between the SATEC VRM and SATEC meter
should not exceed 2 meters, using cabling featuring minimum 600V insulation.

METER UNIT

Correct Connection

/ These connection must be implemented as shown
ETH1

ETHZ
‘I }
SATEC +I§J
ENS0470-1/3 Class C
IEC02053-22 Class 025 | 4(3)
14RO O PMU =
z| oo Ocom | Iz
O 4A0 @
& [3x57/100-400/600V g
L e
2 VAN S N
@ (Imitlnimax)Q 05-5(10)4 +5)
2 |10ooimp/kivn
PS: 90-290 VDG 1WA P
B0-277VAC -(6)
Ready |f50Hz[] 60Kz D-’T\@
+ BLOASS REV A1 +(7:\
\ DI RS485 P.S. I
‘1 opT 1z - L+ N
-(®

POeEs ez [

Figure 3-26 DC Voltage Measurement

Voltage Ratio Module Characteristics:

T Accuracy =0.1%
1 3 Independent voltage inputs
DIN-rail installation

When using the SATEC VRM, the correct ratio

(fibasic configurationo tab): APT ratioo = 3.
PRO - General Setup
Display Setup I Relay Outputs I Counters Transformer Comection I Periodic Timers I Local Settings

Basic Setup I Device Options | Control/Alarm Setpaints

coefficient must be set with PAS software

Analog Outputs | Analog Inputs | Digital Inputs

Basic Configuration
SRR il
[ PT Ratio 35
MW L PR
CT Primary, A 5

Figure 3-27

5
>
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3.3.10 DC Current Measurement (Hall Effect Sensors)

PM17X PRO has 4 independent current inputs rated at 20mA nominal current, to which the user may
connect standard hall effect sensors featuring 0-20mA/+-20mA outputs.

+(1) GND
I

_® I+

0

0

~ +/-15V D(

PS

+(3) GND
[2

" +/-15V D(

+

PS

" +/-15V D(

=+

PS

Notes:

il

1

Requirements for power supply for Hall Effect Sensors:

= = =4 =9

1

DC power is calculated with indication for power flow direction.

Energy is calculated for each channel separately (except for 14).

Figure 3-28

~ +/-15V D(

PS

It is mandatory to use cabling featuring double insulation (600V) when connecting Hall Effect sensors

to PRO series meters.

It is mandatory to use a separate power supply for each sensor.

Double insulation

No Ground connection permitted

Overvoltage with-stand of 3kV or more

Satec HEPS (Hall effect sensor power supply) or: 15V DC or +/- 15VDC (or 12VDC) power supply,

depending on HSE type
UL Listed

Typical Current measurement accuracy: better that 0.5% (depending on HES type)
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341/l O Connections

For I/O ratings, s e declinical Specificationso Ghapter 18.

3.4.1 Relay Outputs
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Figure 3-31 Digital Input Connection
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Chapterd | nt eOpn a Mo @ Usl e
4.1.1 4RO Module

The 4RO module has four electro-mechanic relays (EMR) or solid-state relays (SSR) outputs provided for
energy pulsing, alarms, or remote control. One internal module can be installed during production.

———18

O

Figure 4-1 4RO Module Connection

4.1.2 8DI Module

Eight optically isolated status inputs are provided for status monitoring, pulse counting, external power
demand period, and time synchronization. One internal module can be installed during production.

Figure 4-2 8 DI i Front view & Digital Input Connection i Dry contact model

In case of Dry contact module, the internal 24VDC power supply is operated.

Wet
Voltage

Wet
Voltage

Figure 4-3 8 DI - Digital Input Connection i Wet contact model

In case of Wet contact module, the external power supply is operated: 24V, 48V, 125V, 250V. The wet
contact source may have any polarity (or AC: 50/60Hz).

The Voltage Inputs must have the one common wire.
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4.1.3 4DI/2RO Module

Four optically isolated status inputs are provided for status monitoring, pulse counting, external power
demand period, and time synchronization. The 2RO module has two electro-mechanic relays (EMR) or
solid-state relays (SSR) outputs provided for energy pulsing, alarms, or remote control. One internal
module can be installed during production.

4||r | ‘l

ul,i ||\>

1||| (D [ l‘»
|||» u‘n

0
ey

1‘ ‘u mm |I|>

||| |I| ﬂln

lHr DD l‘r
<|l| |||.

1\‘> ﬂ‘l

0]
Lals

4\‘r l_l'

Figure 4-5 4DI/2RO WET Contact/SSR

4.1.4 4A0 Module

The PM17X PRO 4AO optional module contains 4 analog output versatile channels that can output DC
currents proportional to the measured analog quantities. All outputs are optically isolated and have an
internal power supply.

The AO modules supports 0-1mA, £1mA, 0-20mA, or 4-20mA (remotely programmed through PAS).

See chapter 9 for details.

All 4 outputs are configured for the same range.

Update time for analog outputs is 2-cycles (32 ms at @ 60Hz and 40 ms @ 50Hz).

One internal module can be installed during production.

_ O O m— =
[ . i
-z '_ |i| 1i| il © s

Figure 4-6 4A0 module
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4.1.5 Current Inputs Module (future)

4.1.6 PMU Module (future)

4.1.7 12/24V DC Input Power Module

The PM17X PRO is working as default using AC power.

The PM17X PRO might be ordered in a DC power supply input option.

The 24VDC module designed to provide the power supply ability of the meter in the low DC Voltage range.
Input Voltage range of PS 24VDC: 9-36 VDC.

Rating: 24VDC: 9-36 VDC

Figure 4-7 PS 24VDC Module Connection

Table 3: Wiring Characteristics

Conductor Size

Aux. Power Supply
Inputs +, -

(DC-DC Type)

Panduit (22AWG) F75-10-M
Panduit (12AWG) F81-10-M

Terminals PRO Minimum Maximum Torque [Nm] Notes
model | AWG (mm2) | AWG (mm?)
Aux. Power Supply
Inputs L/+, N/- Use 600V insulated conductors
(AC-DC Type) Required crimped ferrule:
ALL 22 (0.5) 12 (2.5) 0.5-0.7
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42Communications Connecti ons

Several communication module options are available for the PM17X PRO:

Built-in serial Communication COM: RS-485
§  Built-in USB Device Communication: USB-C connector

M Built-in 2 x 10/100Base T ETHERNET Communication i Daisy Chain or double independent Ethernet
ports: RJ-45 connector

A full description of the communication protocols is found in the PM17X PRO protocol guides that come
with your meter.

USB-C Port 10/100 Base T-ETH 1 10/100 Base T-ETH 2

i(e';‘ A ETH1 ETH2 +D

= SATEC

EN50470-1/3 Class C
|EC62053-22 Class 0.2s

04RO OPMU
Os8pl OcM
0 4A0

MAC ADDRESS-1

3x 57/100-400/690V
MAC ADDRESS-2

Imin-In{max)0.05-5{10)A
1000imp/kWh

PS:90-280 VDC  11VA
. 80-277VAC

Ready |50Hz[] 60Hz D/|\|E|

BLO855 REV A1

DI RS 485 P.S.
L/

BL0838 REV. A1

WO DR

RS-485 Port-COM1

Figure 4-8 Communication ports location
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4.2.1 RS-485 Connection

Built-in communication port

m ®
i nn -
0

ET! 7N

(DRI DA

- A0
I

12)43)14)45|oPT

Mt EN50470-1/3 Glass C
‘ | thG-B RO IEC62053-22 Class 0.2s
Z

P —— Q4RO OPMU

MAC ADDRESS-1 [ < EEAD(I) Chom 5
1 § [3x57/100-400/590V P

MAC ADDRESS-2 ‘[ AT
min-In{max)0 05-5(10)A
1000imp/kWh
PS:80-200 VDC  11VA

80-277VAC -(6)
50Hz (] 60Hz [] .ﬁk@

RS-485 Port-COM1

Figure 4-9 RS-485 2-Wire Connection

The connector is removable with three captured-wire terminals. +, - for data and GND for shield.

4.2.2 Ethernet Connections
The external equipment TERMINAL connection type is RJ-45
The type of equipment that might be connected to the TERMINAL as:
T PCor LAPTOP 10/100Base-T
 LAN HUB and/or Switch

The RATING of the insulation of the external equipment for use with the ETH port, shall comply according
to Installation Category 1l for insulation to be suitable for SINGLE FAULT CONDITION.

ETHERNET Connection

10/100 Base T-ETH 2 H

SO OOO0
L)

DOOOOHOTODD

Figure 4-10 Ethernet Connection i RJ45 connection
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ETHERNET Daisy Chain Connection

10/100 Base T-ETH 2

10/100 Base T-ETH 1

=
¥

» R

5

@@
e | & &

Figure 4-11 Ethernet Daisy Chain Connection with fall back (RSTP support)

10/100 Base T-ETH 2

10/100 Base T-ETH 1

| (] e ne
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| e aoonessa | e anoneesa

‘\:‘

FeTT +G
O RS485 PS5
12w -+ LAONE N

Figure 4-12 Ethernet Daisy Chain Connection with fall back (RSTP support)
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10/100 Base T-ETH 2

10/100 Base T-ETH 1

. e
Vs

0617 181950] 2192638635 G0 (

Figure 4-13 Ethernet Daisy Chain Connection without fall back
Double ETHERNET Connection

10/100 Base T-ETH 2

10/100 Base T-ETH 1

Mhes o L- ) -
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wicaoonessa | B

Figure 4-14 Double Ethernet Connection
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4.2.3 USB Connection

To prevent potential differences between the Personal Computer (PC) USB port and
the PM17X PRO USB device port, it is recommended to use a galvanic isolated USB
adaptor before connecting the PM17X PRO USB port to a Personal Computer (PC), or
to use battery powered PC.

bl
iilllele 2
L

(OO

COOOOHDOOOD USB-C Connector

Figure 4-15 USB connection i USB-C connection
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Chapter5 Operating with the
5 Communi catingl7Xi PROt he PM

Communication with the PM17X PRO can be established independently and simultaneously through any
communications port using the support PAS program supplied with the device or user application software.
All communication ports are slave ports and have factory-preset parameters, such as baud rate, data
format, and communications protocol that can be easily changed whenever desired.

5.1.1 COM Serial Communication (Standard)

The PM17X PRO has a standard serial communication port for communicating with the master
workstations, RTUs, PLCs or PASE @ PCs, and with an optional remote display. The serial port operates
in the RS-485 two-wire mode. Local programming and upgrading the device firmware can be established
by the communication port.

The port is optically isolated and can operate at baud rates up to 115200 bps. The port can be set up for
any communication protocol supported by the PM17X PRO independently. The port is factory preset to
19200 bps, 8-bits/No-parity data format, and programmed for the Modbus RTU protocol.

The COM2 port has different connection terminals and is intended for communication with the LED display
unit.

See Communicating through a Serial Port in Chapter 9, for information on how to set up serial ports in
your device. For wiring diagrams, refer to Communication Connections.

5.1.2 Ethernet Ports

One or two 10/100Base-T Ethernet ports provide a direct connection of the PM17X PRO to a local area
network through the TCP/IP protocols. The device has three onboard TCP servers configured for the
Modbus/TCP (at TCP port 502), DNP3.0/TCP (at TCP port 20000) and IEC 60870-5-104 (at TCP port
2404) communications. The TCP servers can support up to 10 simultaneous connections with
MODBUS/TCP, DNP3.0/TCP and IEC 60870-5-104 client applications.

Connection through the Ethernet port does not require device identification. The PM17X PRO responds to
any device address and returns the received address in the response message.

The two Ethernet ports can either be configured for separate and independent ethernet port or used for
daisy chain configuration.

Note

To provide simultaneous file services for all ports, the PM17X PRO keeps independent file pointers for
each communications port. For a TCP port, the PM17X PRO holds separate file pointers for each active
TCP socket. The TCP server automatically closes a connection if a socket is idle for more than 5 minutes.
There is no guarantee that a new connection is established at the same socket, so do not make any
assumptions regarding the current file status when starting a new connection from your application.

Always initialize a file pointer to a record from where you expect to begin reading a file. For more
informati on, s e e RVATXIPRO MODBWSSCbnemuications Gtide.e

5.1.3 USB Port (Standard)

A USB node port is intended for local communications with the support PAS software. It is directly

P M:

connected to your PCés USB port using the supplied US

require any settings. Just connect your PC to the PM17X PRO USB port and install the supplied USB
driver. The USB communications is ten times faster than the serial communications can provide at a
maximum baud rate.
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5.1.4 Using PAS

PAS is the support software supplied with the PM17X PRO that gives the user basic tool for programming
the device, performing remote control operations, monitoring real-time measurements, retrieving and
analyzing historical data files, reviewing power quality reports, and more.

PAS can communicate with the devices through any PM17X PRO port using the MODBUS RTU, MODBUS
ASCIlI and DNP3.0 protocols. For information on installing and using PAS, Chapter 9 fiUsing PAS
Softwareo .

52Device I nputs
5.2.1 AC (or DC) Inputs

The AC/DC voltage and current input terminals are connected to the internal device circuits through high
impedance input voltages and transformers input current that isolate the device from external wiring.

5.2.2 Voltage Inputs

The device has four high-impedance voltage inputs (direct 690V RMS phase-to-phase voltage, x140%
overload). Voltage channels are designated as V1 through V4 and Vn. The secondary voltage rating and
primary to secondary voltage ratio (PT ratio) of the external potential transformers must be specified in
your device to provide correct voltage measurements. For more information on specifying voltage input
ratings in your device, see Basic Device Settings in Chapter 8.

The secondary rating of the voltage inputs is used as a reference for calculating thresholds for the power
quality triggers.

5.2.3 Current Inputs

The device is provided with current input transformers with either 5A or 1A rated current in the standard
model.

For more information on specifying input ratings in your device, see Basic Device Settings in Chapter 8.

5.2.4 Sampling
8 AC channels (4 voltages and 4 currents) are continuously and simultaneously sampled at a rate of 256
samples per cycle (12.8 kHz at 50Hz or 15.36 kHz at 60Hz).

The sampling rate is precisely synchronized with the power frequency. The reference frequency signal is
taken from one of the phase voltage inputs V1-V3, band-pass filtered, and then sampled at 12.5 MHz
providing a 0.0004% cycle measurement error.

5.2.5 Waveform Tracing

The sampled waveforms are stored to the circular trace buffer whose depth is sufficient to provide up to
20 pre-fault cycles for the waveform recorder. The waveform recorder is synchronized with the sampling
circuitry and can store unlimited number of post-event cycles. The length of the captured waveforms is
only restricted by the size of the allocated logging memory.

5.2.6 Digital Input

The PM17X PRO can monitor 2 digital inputs in the device.

The digital inputs are sampled at a rate of 16/20 (60/50 Hz) samples per cycle and synchronized to the AC
sampling circuitry. This gives time stamping of the input transitions with a 1-ms resolution.

The digital input has a programmable debounce time from one to 100 milliseconds in groups of two inputs.
Each input can be independently linked to any device counter, Energy/TOU system register, and setpoints.
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53DeviOCugut s

5.3.1 Relay Output

The PM17X PRO provides one on-device relay output (SSR). Rated at 0.15A/24V AC/DC,
1 contact (SPST Form A).

The following table shows timing characteristics of the relays and their expected lifetime.

Characteristic Form A Relays
Galvanic isolation 4000V AC 1 min
Operate time 1 ms max
Release time 0.25 ms max
Update time 1 cycle

The relay is programmable and operates in latched, unlatched, pulse or KYZ mode.

Relay operation can be inverted so that the relay is energized in its non-active state and de-energized
when it is operated. This mode, known as fdfailsafed mo
when the device is not operational either due to a fault or due to loss of power.

5.3.2 Latched and Unlatched Operation

Latched and unlatched mode of operation concerns local relay commands issued from the control
setpoints.

In unlatched mode, a local setpoints command sent to the relay is automatically cleared; the relay is
released when all setpoints linked to the relay return to non-operated state.

In latched mode, the operated relay is not released automatically when the conditions that caused the
relay to operate are no longer present. To release a latched relay, an explicit release command must be
sent either from a separate setpoint, or through communications. If the relay is locked in the operated state
by a remote command, the local release command only clears the internal latch and the relay stays in
operated state until the remote command is removed.

5.3.3 Pulse and KYZ Operation

Pulse mode causes a relay to produce a pulse with a predefined duration in response to a local or remote
relay command. After a pulse is expired, the command is automatically cleared and the relay is held up in
released state for at least pulse width time before the next command is accepted.

The programmable pulse width is selected from 10 ms to 1 sec. The device scans all relays in 1/2-cycle
time intervals. This means that the actual pulse width is a multiple of the 1/2- cycle time rounded to the
nearest larger value. The programmable pulse width does not include the relay operate and release times.

In KYZ mode, every operate command changes the present state of a relay to the opposite state producing
a transition pulse, and the relay is held up in this state for at least pulse width time before the next command
is accepted. KYZ mode is commonly used with Form C relays to signal pulses by alternation of the two
contact pairs.

Pulse and KYZ relays can be directly linked to the internal pulse sources to output energy or time interval
pulses.
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5.3.4

5.3.5

5.3.6

Remote Commands

A remote operate command forces a latched or unlatched relay to move to its active state. The relay is
held in active state until the command is removed by a remote release command. The remote release
command also removes the local commands that hold a latched relay in active state.

A remote operate command sent to a pulse or KYZ relay forces the relay to produce a pulse or changes
its state. A remote release command sent to a pulse or KYZ relay has no effect since the operate command
is cleared automatically for these relays.

Retentive Relay

Latched relay can be set to operate in retentive mode. Retentive mode affects the behavior of the relay
after loss of power.

After restoring power, all non-retentive relay is in inactive state until local conditions are reevaluated. All
active remote commands for non-retentive relays are cleared.

Retentive relay retains its status after restoring power, and all active remote commands that were issued
before loss of power are still effective.

Critical Faults

When a critical error is detected by the device diagnostics, the relay is released regardless of its operation
mode and all remote relay commands are removed.
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Chapter 6 Sensors GWP Sensor Interface (meter type)

Chapter6 Sensor
6.1 GWP Semnsaoerf ace met er t D e

The PM17X has adapted the power analyzers for interfacing GWP medium voltage sensors. GWP sensors
come in 3 different variants. Voltage measurement, Current measurement and combined voltage/current
measurement sensors for indoor applications.

- Vol tage inputs: 3,25V/ a3

- Current inputs: 225mV
Advantages:

1  This unique family of products is a range of extremely compact sensors. The range includes current
sensors LPCT and voltage sensors LPVT.

1 The device is also compatible with combined sensors.

1 GWP sensors in chain with the Pro series device fulfill the requirements of the accuracy class 0.5
(Standalone Pro series itself fulfills Class 0.2S for kWh, per IEC 62053-22) and provide a power quality
profile of the network in the range of below mentioned limits*.

1 GWP sensors, LPCT or LPVT, offer modern and cost-effective applications for the MV-Grid.

6.2Li nds e Sensor I nterface
The LINDSEY MV Line Post Sensors (or also known as Pole Top Sensor i PTS) replace standard MV line
insulators and incorporate a built-in CT and PT like for outdoor applications.

The PTS converts the high voltage and current to a small voltage signal instead of the normal 120 Volt
and 5 Amp outputs of standard CTs andovieTQuality/EBeaggyed on SA
Meter to fully interface with the low-level sensor outputs for line voltage and current.

Full measurements and data can be obtained from the Pro series, including waveform, harmonics, logs
etc.

PRO meter shall be installed in an electrical cabinet according all safety requirements.
NOTE:

The Pro series meter in the PTS PRO MV Advanced Analyzer is factory setup as follows:
1  Wiring mode: 4LL3
1 CT Primary current (A): 300

T PT ratio:

- For 15kV: 22.5
- For 25kV: 53.1
- For 35kV: 160.9

1 PT multiplier: x1
T APT Secohdawvwy ELAPri mary-LNomi/ind&lPTV®RIATTAP® . (L
1 Forexample (Figure6-1) f or APri mary -LNoomi=na25kwWwb.l t age (L

Each Pole Top Sensor set includes the manufacturer test report showing V & | gain linearity and phase
shift results, this information must be applied to the PRO meter through the General Setup\Instrument
Transformer Correction menu using PAS.
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Chapter 6 Sensors Configuring CT / PT ratio for Lindsey Sensor

Open PAS software, connect to the meter and the go to

Meter Setup -> General Setup -> Basic Setup
where you will find the needed parameters (figure 4)
PT ratio: set PT ratio at 53.1

CT ratio: set Primary Current, A in accordance with the sensor type (table 4) being interfaced:

1. For sensors up to 300A: @ 50Hz and @60Hz: set at 300;

PM17xPRO_USB - General Setup X
Display Setup | Relay Outputs I Counters I Transformer Comection I VIM CIM Setup I Periodic Timers I Local Settings I
Basic Setup I Device Options | Conitrol “Alarm Setpoints | Analog Outputs | Analog Inputs I Digttal Inputs
onfig o
Wiring Mode 4113 -
PT Ratio 531
PT Secondary (L-L}, V 470.8
V4 PT Ratio 1.0
V4 PT Secondary, V 2300
CT Primary, A 300
14 CT Primary, A )
Nominal Freguency, Hz 50 -
Phase Order ABC |
L1 Current Direction Regular T
L2 Current Direction Regular T
L3 Current Direction Regular T
Power Block Dremand Period, min 15 -
Number of Blocks in Sliding Demand 1 T
Power Demand Sync Source Meter Clock T
Volt Demand Period, 5 500 -
Amp. Demand Peried, = 500
Harm. Demand Period, s 500
Open Saveas... Default | Prirt | Send | Feceive |
OK | Caneel | Ak | Heb |

Figure 6-1 CT/PT Setup

Wiring Diagram of Lindsey Sensor Interface

6.3.1 Advantages of Sensor Monitoring
Precise RealTime measurements

Provides DNP3.0 protocol

GPRS Communication

Local display

Memory (redundancy)

Waveform / PQ features

Phasors & phase rotation

Directional Harmonics

Neutral currents

Complete Total Cabinet Package

= =4 =4 =4 =4 -4 -4 -4 -4 -a I

Expandability
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Chapter 6 Sensors

Configuring CT / PT ratio for Lindsey Sensor

6.3.2 Help Manage
Line losses
Capacitor controls
Voltage regulation
Outage detection
Load balance
Harmonics

Fault location

Power theft

= =4 =4 4 -4 -4 A A

WIRING OF LINDSEY TO PM17X-EXT.CT.

VOLTAGE OUT SENSOR _3 (pin3 red)

VOLTAGE OUT SENSOE. _1 (pin3 red)

VOLTAGE OUT SENSOR._1 (pin3 red)

CURRENT OUT SENSOR._1 (pin! orange)

CURRENT OUT SENSOE_1 (pin2 biue)

CURRENT OUT SENSOR,_2 (pinl orange)

CURRENT OUT SENSOR._2 (pin2 blue)

{————CURRENT OUT SENSOR,_3 (pinl orange)

"CURRENT OUT SENSOR_3 (pin2 blue)

According the order ( (85-265) V DC/AC or Low DC)

PM174/PM175 - LINDSEY
. 2 14
Line R (1) O v - O
— O
44+
Line $(2) 50 “ s
. R g S
LueT) |8 7+
O w -
Line Neutral “O - 10 (O
2 O
%\

VOLTAGE OUT SENSOR._1 (pind w

VOLTAGE OUT SENSOR. _2 (pind w

SETTING OF PM17X VP FOR LINDSEY SENSOR.

CT =300 A: Vout nom. is 5V
It is half scale of the Current Input PM17X

PT =53.1: Vnom.out = 3.7 V ac .it is half scale.
(7.5757 V ac max for primary 25kV) :

Lindsey Output Ratio:
Cuwrrent _ 600A ac— 10V ac:
Voltage_ 3300V ac — 1V ac.

| TO PROTECTIVE GND

Figure 6-2

VOLTAGE OUT SENSOR. _3 (pind w
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Chapter 6 Sensors High Accuracy Current Sensors

gh Accur ac Current Senso

All HACS have a built-in automatic protection circuit for maximum safety, eliminating the need to use
shorting bars. HACS CTs are compatible with the HACS version meters, which are manufactured with
corresponding unique current inputs.

1 Ultimate Accuracy: Acting as a primary CT, with a product range of up to 3000A, there is no need for
further/external CTs for measurement. These CTs feature milliamp outputs, feeding directly into the
met er, maki-Tgdo isty sat efino,n et h oceeasm@accsiracg.er abl y i

1 Ultimate Satety: Featuring an internal electronic switch, providing an automatic protection circuit, these
CTs prevent f ire hazards regularly associated with disconnected CT outputs. This also saves costs,
by making the installation of shorting bars unnecessary.

1 Remote Metering: The milliamp output mentioned is also of very low burden, enabling running wiring
for metering loads up to 200m away, without any compromise to accuracy.

1 Accuracy: Solid Core: 0.1% / Split Core: 0.5%.
1 Al HACS are supplied with 8ft / 2.5m cable. Maximum cable length: 650ft / 200m.

-

Figure 6-3

65LPVVol tage sensor/5A intertf

SATEC offers a version of the PM17X PRO designed to interface with LPVT (ABB 6 s KKEWCRY
medium voltage sensors according IEC 61869-11.

6.5.1 Advantages

This unique family of products is a range of extremely compact sensors. The range includes voltage
sensors such as KEVA. The device is also compatible with combined sensors. The products feature RJ45

3, 2 5 Yulpuds,3lesigned for interfacing ABB digital protection relays.

SATEC6s concept wutilizes this interface to piggyback ol
accurate power metering. ABB sensors in chain with the PM17X device fulfill the requirements of the

accuracy class 0.5 (Standalone PM17X's PRO itself fulfills Class 0.2S for kWh, per IEC 62053-22) and

provide a power quality profile of the network in the range of below mentioned limits*.

Adopting this concept also saves considerably on the need for erecting extra expensive metering cubicles,
with all involved equipment (MV CT and PT).

* - When using the ABB current sensors maximum measurable individual harmonic is the 21st order
harmonic for 50HZ and the 18th order harmonic for 60HZ (1050Hz).
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Chapter 6 Sensors Wiring the inputs

6.6 Wi ring the inputs
The PM17X versions for interfacing the LPVT sensors are equipped with 6 RJ45 inputs (figure 6-4, below),
two for each phase: current + voltage, or making use of just one socket, in case of a combined sensor.

The sockets for each phase are interchangeable between voltage and current, identifying the nature of the
input.

In case of combined sensor, either socket (per phase) will read the combined outputs.

However, phases are NOT interchangeable and must be kept separate.

%%

(O DO D)

Tvs_RO_ETHI ETH2
LINE A (R)

11 12 13 14 1§
‘

OPT. PS DC

(ORCHNC DR DA OSIC DACORCRCDC )
EARTH

Figure 6-4: (adapter panel colour may be green or black)

6.7Gr oundi ng

For safety reasons and accuracy, both the meter and sensors MUST be grounded:

1 The EARTH wire must be at least 4 mm2 square section connect to dedicated screw as shown
on Figure 6-4.

1 Each cable connected the sensor to RJ45 interface should be shielded.
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Chapter 7 Configuring the PM17X Analyzer Configuring current and voltage ratio

Chapter7 Conf i ¢ghuer iPAiVL 7 X Anal y z e

The LPVT sensors are characterized by current and voltage ratios that must be configured in the analyzer

to afford correct readings.

Likewise, each individual sensor is characterized and marked with correction parameters for amplitude

and angle (figure 7-2) which must be set as well in the analyzer.

Pl ease downl oad SATEC6s PAS engineering software for

the most recent .exe file, and other related material can be found in the following link: https://www.satec-
global.com/power-analysis-software

current and

Open PAS software, connect to the meter and the go to

Meter Setup -> General Setup -> Basic Setup

where you will find the needed parameters (figure 7-1)

Voltage ratio: set PT ratio at 56.9

Current ratio: set Primary Current, A in accordance with the sensor type (table 4) being interfaced:

For sensors up to 650A: @ 50Hz and @60Hz: set at 375;

PM17xPRO_USB - General Setup *

Display Setup I Relay Outputs I Counters I Transformer Comection I VIM CIM Setup I Periodic Timers I Local Settings I
Basic Setup | Device Options I Control/Mam Setpoints I Analog Outputs I Analog Inputs I Digital Inputs

Basic Configuration

Wiring Mode
PT Ratio
PT Secondary (L-L}, ¥
/4 PT Ratio
4 PT Secondary, W
CT Primary, A
|4 CT Primary, A
Mominal Frequency, Hz 50 =
Phase Order ABC =l
L1 Current Direction Regular ﬂ
L2 Current Direction Regular ﬂ
L3 Current Direction Regular ﬂ
Power Block Demand Period, min 15 ﬂ
Number of Blocks in Sliding Demand 1 ﬂ
Power Demand Sync Source Meter Clock ﬂ
Vol Demand Period, = S00
Amp. Demand Peried, 5 500
Harm. Demand Period, = 500

QOpen Save as... Defautt | Print | Send | Fieceive |

ok | Cancel | g | hep |

Figure 7-1: CT/PT Setup
Note: MAPT Sl o¥YRlimaryyWNon{ingl Voltage (L-L)o0/ A PT RATI O0.

For example above (Figure7-1) f or HfAPri mary -LNoomi=na22 kwob.l t age (L
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Chapter 7 Configuring the PM17X Analyzer Configuring Correction Parameters

Correction

Correction parameters for voltage sensors may be found on the sensor label (figure 7-2) as follows:

1. Amplitude correction: marked aU or al

2. Phase/Angle correction, marked pU or pl

ABB
Voltage Sensor
KEVA 24 C10 SIN 1VLT5416001234
Upn: 2243 kV Cfs: aU: 0.9984
Kn: 10000/1 \ pU: -0.0400°
cl: 0.5/3P 24/50/125 KV
fr: 50/60 Hz ku: 1.9/8h
085kg E
IEC 60044-7

Made by ABB N

12Feb2016 wmm

KECA 80 C184 S/N 1VLT5414910260
lpr: 80 A -0.150/0 180 \/ cl 0 5/5P.
Kpcr: 15.625 | Cfs: al: 1.0200 pl: +0.0030°

fr: 50/60 Hz yn: 31.5(4s
IEC 60044-8 Made by ABB

,00 Kg
01 OCT 2014

Figure 7-2: examples for correction parameters on sensor labels

To set these parameters, access the Transformer Correction tab, nested under General Setup
(figure 7-3). Enter per correct phase as follows:

1. Amplitude correction (aU/al): enter the parameter displayed on the label in Transformer Correction/Ratio
Correction Factor.

2. Angle correction (pU/pl): enter the parameter displayed on the label in Transformer Correction/Phase (Angle
Error).

NOTES!:

1 angle correction is stated on sensor in degrees. Make sure to translate this to minutes (the
parameter required by PAS) by multiplying the pU/pl parameter by 60.

(forexample,pU=-0. 04 wvnp-004p60=-2. 46 ) n)

9 In case that Transformer Correction values are not default values: RATIO is differ than i 1 0 ;
PHASE is differ than i Q insert the additional correction as follows:

For example: RATIOoLp = 1.002, PHASEoLD = -3
RATIONew = RATIOowb x aU = 1.002 x 0.9984 = 1.0004 ~ 1.000
PHASENew = PHASEowb + pU=-3+(-2)=-5.6
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Chapter 7 Configuring the PM17X Analyzer Sensors tested and approved by ABB

PM175 TEST - General Setup x

Basic Setup | Control/Alam Setpoints | Analog Inputs ] Analog Outputs I Analog Expander | Relay Outputs
Digttal Inputs ] Pulse/Event Counters | Periodic Timers | Device Options | Local Settings ~ Transfommer Correction

Instrument Transformer Correction

Channel Ratio Correction Phase Angle Error, Select a transformer type
Factor (+/-) minutes to preseta CT
WA 1.000 0 -
V2 . U—
V3 1.000 0|—
V4 - —| —
n 1.000 0o|l—
2 1.000 0|—
13 1.000 0|—

Figure 7-3: Entering Correction Parameters

7.3Sensors tested and approved

Table 4: approved sensors

Sensors Tested rating Sensor Models

KEVA 17.5 B20, 17.5 B21

KEVA 24 B20, 24 B21

KEVA 24 Cxx (C10, C21, C22, C23, C24, C25, C26, C30
Voltage sensors KEVA 24 Cxxc (C21c, C22c, C23c, C24c, C25c¢, C26¢)
KEVA 24 C24.1

KEVA 24 C2 4.1c

Aico stands for Metal coated (

KEVCY 24 RE1
Combined sensors KEVCY 36 RE1
KEVCD xx AE3 (12 AE3, 7.5 AE3, 24 AE3)

Note: The device is compatible with the listed ABB sensors complying with the IEC 60044-8:2002/ IEC
60044-7:1999 or IEC 61869-10:2017/ IEC 61869-11:2017 standards.
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Chapter 8 Display Operations Sensors tested and approved by ABB

Chapter8 Di spl ay Operations

®® SATEC PM175 PRO

Displayed Parameters

q'l'iﬁ-l" 100% 1 109

Load Bar Graph

Wh/varh Pulse LED

Measurement Units

EMERGY

PULSE

Ethernet LEDs

FLICKER THD/TDD ® ®
ETH1 ETH2
COMMUNICATION
MAX DMD UNBALANCE HD% MVAh Mvarh  MWh
| ) | S E—

MAX PQ ENERGY
SELECT
MIN 3 ENTER

A AL POWWER
DEMAND QUALITY

Navigation Buttons Figure 8-1
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Chapter 8 Display Operations Indicators and Controls

8ll ndi cators and Control s

8.1.1 Display Diagnostics

disP The display may indicate a connection error as shown on the left picture if it fails to establish a connection
with the meter. Check the connection between the display module and the meter body. If the error message
.20 is still displayed, contact your local distributor.

8.1.2 Numeric LED Display

The meter has a simple user interface that allows you to view numerous measurement parameters by
scrolling through different display pages. The numeric LED display shows up to three parameters at a time.
Small rectangular or triangular LEDs at right and below the display indicate the displayed parameters and
their measurement units.

The display layout may change depending on the meter type and mode of operation. There are three
modes of display operation: data display, status display, and programming mode display.

8.1.3 Load Bar Graph

The load bar graph displays the amount, in percent (40% to 110%), of the present current load with respect
to user-defined nominal load current. The reference nominal current can be set up in amps through the
Display Setup menu. If it is set to 0 (default), the current load is referenced to the specified CT primary
current.

8.1.4 Energy Pulse LED

The PM17XPROhasa red fAEnergy Pulsedo LED. 1t flashes at a con
meter. There are two modes of LED operation: normal and test. In normal mode, the LED pulses indicate

imported Wh at a rate of 1,000 pulses per kWh in secondary units. In test mode, the LED pulses indicate

either imported Wh, or imported (inductive) varh at a rate of 10,000 pulses per kWh/kvarh. The energy test

mode can be enabled through the Display Setup menu. When in test mode, the energy and demand

accumulators do not account for consumed energy.

8.1.5 Ethernet LEDs

The meter has t Bternsgtled | amthdrmefE®s Whi ch i ndi catBherrect i vity
communication ports.

The portés LED fl ashes when t heduptonetworkativityecei vi ng or tr

When an Ethernet cable is connected to either "ETH1" or "ETH2", the corresponding LED might flash
constantly, reflecting standard network traffic and negotiation processes typical of Ethernet
communications. This occurs independently for each port, so "ETH1" LED activity is related to the "ETH1"
port, and "ETH2" LED activity is related to the "ETH2" port.

8.1.6 Navigation Buttons

The PM17X PRO is provided with six push buttons that are normally used to navigate between different
measurement displays. In programming mode, the buttons access the device setup menus and the default
factory-set device settings can be changed.
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Chapter 8 Display Operations Data Display

82Data Displ a

In data mode, the display is normally updated once per second; you can adjust the display update rate via
the Display Setup menu.

8.2.1 Display Features

Measurement Units
Currents are always displayed in amperes with two decimal places.

Measurement units for voltage and power depend on the connection scheme of the meter:

1  When direct wiring is used, voltages are displayed in volts with one decimal place, and power in
kilowatts with three decimal places.

1 When wiring via PT is used, for the PT ratio up to and including 4.0, voltages are displayed in volts,
and power in whole kilowatts.

1 For the PT ratio above 4.0, voltages are displayed in kilovolts, and power in megawatts with three
decimal places.

The small round AKilod and fAMegao LEDs 1ight up s howi
displayed page.
Primary and Secondary Volts
Volts can be displayed in primary (default) or secondary units. The volts display mode can be changed
through the Display Setup menu.
Phase Power Readings

In configurations with the neutral wire, in addition to total three-phase powers, the meter can show per-
phase power readings. By default, they are disabled. See Display Setup on how to enable per-phase
power readings in your meter.

Fundamental Component

The meter can display total power factor and active power for the fundamental component if it is enabled
through the Display Setup menu. Whenever phase power readings are allowed, the PM17X PRO also
displays per-phase power factor and active power for the fundamental component.

Auto Return

If no buttons are pressed for 30 seconds while the display Auto Return option is enabled, the display
automatically returns to the main screen from any other measurement display or programming mode.

The Auto Return option can be enabled through the Display Setup menu

Auto Scroll

If no buttons are pressed for 30 seconds while in the common measurements display, and the Auto Scroll
option is enabled in the meter, the display automatically scrolls through all available pages. The scroll
interval can be adjusted through the Display Setup menu.

To stop auto scrolling, press briefly the UP or DOWN buttons.
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Chapter 8 Display Operations Data Display

8.2.2 Navigation Buttons

ENERGY
ENTER

SELECT

In Data Display mode, the navigation buttons function as follows.

The MIN/MAX button switches to the Min/Max - Maximum Demands display pages. When briefly pressed
again, it switches back to the common measurements display.

The PQ button switches between different power quality/harmonic displays: Total Harmonics, Individual
Voltage and Current Harmonics, and Power Quality parameters i short-term (Pst) and long-term (PIt)
flicker, and voltage and current negative sequence unbalance. When briefly pressed once again, it
switches back to the common measurements display

The UP and DOWN arrow buttons, labeled by arrowheads, scroll forwards and backwards through the
display pages. Pressed briefly, they move one page forward or backward. If you hold down the button, the
display pages are scrolled at rate of a twice per second.

Pressing both the UP and DOWN arrow buttons together returns to the first page within the current display.

The SELECTbutt on operates once itodés released. The button h

1 When pressed briefly, it switches to programming mode.

1  When pressed together with the ENTER button for more than 5 seconds, it resets Min/Max records,
maximum demands, or energies depending on the currently displayed page. If the meter is password
protected and a simple reset of data from the display is not allowed, the action has no effect.

The ENERGY button switches to the Energy display in the PM17X PRO. If TOU registers are configured
in the meter, you can repeatedly press this button to scroll through all available TOU registers. When briefly
pressed once again, it switches back to the common measurements display

8.2.3 Simple Reset of Accumulated Data

When the meter is not password protected, or the simple reset of data is allowed from the display
regardless of the securityhesemeéti g 4 Isle@ wsiulti tlsapnl &a iyrmgbdeattu fd
the Min/Max registers, maximum demands, energies, and counters from the data display mode without
entering the reset menu:
1. Select a display page where the data you want to reset is displayed:
- Min/Max log - select a Min/Max page from the Min/Max Display.

- Ampere and volt maximum demands - select the ampere or volt maximum demand page from the
Min/Max Display.

- Power maximum demands - select the power maximum demand page from the Min/Max Display.
- Total and phase energies - select a total energy, or phase energy page from the Energy Display.
- Counters i select a counter page from the Status Display

2. While holding the SELECT button, press and hold the ENTER button for about 5 seconds. The displayed data
is reset to zero.
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Chapter 8 Display Operations Data Display
8.2.4 Common Measurements Display
Scroll through pages with the UP and DOWN arrow buttons.
Common Measurements (Main Display)
1 V12 Line-to-line volts
V23
V31
2 V1 Line-to-neutral volts (in 4LN3, 3LN3, 3BLN3 configurations)
V2
V3
3 11 Amps
12
13
4 kVA/MVA Total VA
PF Total PF
kw/MW Total W
5 In Neutral current
Hz Frequency
kvar/Mvar Total var
6 U4 V4
V4
7 c4 14
A -
E 8 Ph.L1 Phase L1 powers
PF (if enabled)
kw/MW
9 kVA/MVA Phase L1 powers
Ph.L1 (if enabled)
kvar/Mvar
10 Ph.L2 Phase L2 powers
PF (if enabled)
kw/MwW
11 kVA/MVA Phase L2 powers
Ph.L2 (if enabled)
kvar/Mvar
12 Ph.L3 Phase L3 powers
PF (if enabled)
kw/MW
13 kVA/MVA Phase L3 powers
Ph.L3 (if enabled)
kvar/Mvar
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Chapter 8 Display Operations

Data Display

MIN

Common Measurements (Main Display)
14 Vi Fundamental Voltages
V2 (if enabled)
1H V3
15 11 Fundamental Currents
12 (if enabled)
1H 13
16 HO1 Fundamental total powers
PF (if enabled)
kw/MW
17 H1.L1 Fundamental phase L1 powers
PF (if enabled)
kW/MW
18 H1.L2 Fundamental phase L2 powers
PF (if enabled)
kW/MW
19 H1.L3 Fundamental phase L3 powers
PF (if enabled)
kWw/MW

8.2.5 Min/Max and Max. Demands Display

Press the MIN/MAX button. The MIN/MAX LED, or MAX DEMAND LED in the PM17X PRO, is illuminated
when in the MIN/MAX display. Use the UP and DOWN arrow buttons to scroll through the Min/Max and

Max. Demand pages.

Note that volts readings are line-to-neutral in 4LN3, 3LN3 and 3BLN3 wiring modes, and line-to-line in

other modes.

Min/Max and Maximum Demands
MAX |:> 1 V1/V12 Minimum volts
V2/vV23
Lo V3/V31l
2 11 Minimum amps
12
Lo 13
3 kVA/MVA Minimum total VA
PF Minimum total PF (absolute)
Lo kw/MW Minimum total W
4 In Minimum neutral current
Hz Minimum frequency
Lo kvar/Mvar Minimum total var
5 V1/V12 Minimum volts
V2/V23
Hi V3/V31l
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Data Display

Min/Max and Maximum Demands

6 11 Maximum amps
12
Hi 13
7 kKVA/MVA Maximum total VA
u PF Maximum total PF (absolute)
u Hi kw/MW Maximum total W
8 In Maximum neutral current
Hz Maximum frequency
Hi kvar/Mvar Maximum total var
9 V1/V12 Maximum volt demands
V2/V23
Hd V3/Vv31l
10 11 Maximum ampere demands
12
Hd 13
11 kVA/MVA Maximum VA demand
PF PF at maximum VA demand
Hd kW/MW Maximum W demand
12
Hd kvar/Mvar Maximum var import demand

8.2.6 Harmonics Display

Press the PQ/ESC button. The THD/TDD LED is illuminated. Press the button again to move to the
individual harmonics, or to the flicker and unbalance displays. Use the UP and DOWN arrow buttons to

scroll through harmonics and power quality measurements.

Note that voltage harmonics readings are line-to-neutral in the 4LN3, 3LN3, 3BLN3, 4LL3, 3LL3 and 3BLL3
wiring modes, and line-to-line in all other modes.

Total Harmonics

PQ [> 1
ESC

thd.

V1/V12 THD
V2/V23 THD
V3/V31 THD

Voltage THD

thd.

11 THD
12 THD
I3 THD

Current THD

tdd.

11 TDD
12 TDD
I3 TDD

Current TDD

N

HF

11 K-Factor
12 K-Factor
I3 K-Factor

Current K-Factor
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PQ |:> Individual Voltage Harmonics
ESC 1 V1/V12 HD% Order 2 harmonic distortion

V2/V23 HD%

02H V3/V31 HD%
2 V1/V12 HD% Order 3 harmonic distortion
V2/V23 HD%
E 03H V3/V31 HD%
u 3 V1/V12 HD% Order 6 Zharmonic distortion

V2/V23 HD%
6 8 V3/V31 HD%

PQ Individual Current Harmonics
ESC

1 11 HD% Order 2 harmonic distortion
12 HD%
02H 13 HD%

2 11 HD% Order 3 harmonic distortion
12 HD%
03H 13 HD%

u 3 11 HD% Order 6 Zharmonic distortion
12 HD%
6 8 13 HD%

Flicker/Unbalance

1 V1 Pst Short term flicker
V2 Pst
Pst V3 Pst

2 V1 PIt Long term flicker

V2 Plt
PIt V3 Plt
3 U.Unb

Voltage negative sequence unbalance, percent
V% unb
4 C.Unb

Current negative sequence unbalance, percent

1% unb
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8.2.7 Energy Display

Press the ENERGY button. The MVAh, Mvarh, or MWh LED is illuminated. If TOU registers are configured
in the meter, press the button again to scroll through all active TOU registers.

Use the UP and DOWN arrow buttons to scroll through energy pages.

Along with total energies, per phase energy accumulators are displayed if phase energy calculation is
enabled in the Device Options menu.

Total and Phase Energies

1 Ac.En. Total Wh import

ENERGY P
ENTER

MWh

2 rE.En. Total varh import

Mvarh

3 AP.En. Total VAh

MVAh

4 Ac.En. Total Wh export
EP.
MwWh

5 rE.En. Total varh export
EP.
Mvarh

6 Ac.En. Phase L1 Wh import
IP.L1.
MWh

7 rE.En. Phase L1 varh import
IP.L1.
Mvarh

8 AP.En. Phase L1 VAh
L1.
MVAh

9 Ac.En. Phase L2 Wh import
IP.L2.
MWh

10 rE.En. Phase L2 varh import
IP.L2.
Mvarh

11 AP.En. Phase L2 VAh
L2.
MVAh

12 Ac.En. Phase L3 Wh import
IP.L3.
MWh
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Data Display

Total and Phase Energies

13 rE.En.
IP.L3.
Mvarh

Phase L3 varh import

14 AP.En.
L3.
MVAh

Phase L3 VAh

TOU Energy Register 1

ENERGY 1 rEG.1
ENTER trk.1

MWh

Tariff 1 reading

2 rEG.1
trF.2
MWh

Tariff 1 reading

s [
- B

MWh

Tariff 8 reading

TOU Energy Register 8

ENERGY |:> I EGE

ENTER
trF.1

MWh

Tariff 1 reading

2 reG.8

Tariff 1 reading

trF.2
A o

8 rEG.8
trF.8
Mwh

Tariff 8 reading
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83Status Displ a

The meter has separate status information pages accessible through the primary device menu. The Status
Display shows rarely used information that is especially helpful when connecting the meter inputs and
outputs to external equipment. For information on navi ¢

To enter the Status Display:

1. From the Data Display, press the SELECT button to enter t}

highlighted.
2. Press ENTER to enter the Status Display. Use the UP and DOWN arrow buttons to scroll through the status
pages.
ENERGY
ENTER To exit the Status Display:

1. Press ESC to return to the primary device menu.

2. Press ESC to return to the Data display.

Status Display

1 PhS Phase rotation order
rot
POS/NEG/Err

2 V1 angle Voltage angles (+180°, referenced to V1)
V2 angle

AG. V3 angle

3 11 angle Current angles (£180°, referenced to V1)

12 angle
AG. I3 angle

4 rEL Relay status

1.2.
00
Q 5 St.In Status inputs

1.2

6

7

8

9

10
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84Using the Menus
8.4.1 Navigation Buttons

ENERGY
SELECT
ENTER

The PM17X PRO has a menu-driven setup. To enter the menus, press and release the SELECT button.

The SELECT button selects (highlights) an active window in which you can select or change a desired
menu item. The button operates once itods briefly press:c

The UP and DOWN arrow buttons scroll through menu items in the highlighted window forwards and
backwards, and allow changing a highlighted item when entering numbers.

The ENTER button confirms the selection of a menu item or a number in the highlighted window, thus
allowing to enter a submenu or to store a changed item.

TheESCbut ton is fAEscapeodo | eaving the higlhgpertveitmed. i tem un

8.4.2 Selecting Menus

To access the meter menus, press and release the SELECT button. The primary meter menu is open as
shown below. The menu has three entries:

T StA -Status Display entry (see o0Status Displayo above)
1 OPSi Main setup menu entry allowing to review setup options

T CHG i Main setup menu entry allowing to change setups

StA StA
|:> 0pS |:> 0pS
SELECT SELECT
CHG CHG
T

To enter the Status Display:

ENERGY

ENTER

1. If the StA window is not highlighted, use the SELECT button to activate it.
2. Press the ENTER button to enter the Status Display

To review the meter setup options:
1. Press the SELECT button to activate the OPS window.
2. Press the ENTER button to enter the main menu.
To change the meter setup, or to clear the accumulated values:

1. Press the SELECT button to activate the CHG window.

2. Press the ENTER button to enter the main menu.
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8.4.3 Entering the Password

The Setup Change menu can be secured by a four-digit user password. The meter is primarily shipped
with the password preset to 0 and password protection disabled. You can change the password and enable
password protection through the Access Control menu (see Meter Security).

If authorization is not required, just press the ENTER button to move to the Main menu; otherwise, you
should enter a correct password to be authorized to access the meter setup.

PASS PASS
[> ) 0201 ENERGY
ENTER

To enter the password:

1
2
3.
4

Adjust the first digit with the UP and DOWN arrow buttons.
Press the SELECT button to advance to the next digit.
Adjust the remaining password digits in the same manner.

Press ENTER to confirm the password.

If the password entered is correct, you move to the Main menu, otherwise you return to the previous menu.

Selecting the OPS or CHG entry moves you to the Main menu that is represented by two entries:

The upper window displays a secondary menu list, while the bottom item is an assisting exit window.

8.4.4 Selecting a Menu Entry

To select a menu entry from the menu list:

rst bASc
|:> [> ENERGY
ESC ESC ENTER E>

Highlight the upper item by pressing the SELECT button.

Scroll through the menu list by pressing briefly the UP and DOWN arrow buttons until the desired menu entry
appears.

Press the ENTER button.
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8.4.5 Viewing and Changing Setup Items

A second level menu normally consists of three items: the upper static window indicates the menu name,
while the middle window represents a list of setup parameters you can scroll through, and the lower item
shows the present parameter value.

bASc
d ConF 2 ,j
41n3

To select a parameter, you want to view or change:

bASc

Pt I:>
10

1. Highlight the middle window by pressing the SELECT button.

2. Scroll through the parameter list with the UP and DOWN buttons until the desired parameter name appears.

To change the selected parameter:

bASc bASc bASc
SELECT I:> Pt A I:> Pt ENERGY Ij Pt PQ Ij
1.0 2000 ENTER 2000 ESK

1. Press the SELECT button to highlight the lower item.

2. If anumber represents the parameter, adjust it to the desired value with the UP and DOWN arrow buttons.
When briefly pressed, the button increments or decrements the number by one. When the button is pressed
continuously, the number is changed approximately twice per second.

3. If aname represents the parameter, select the desired option with the UP and DOWN arrow buttons.
4. To store your new selection, press the ENTER button.

5. To leave the parameter unchanged, press the ESC button.

You will return to the parameter list to select another parameter or return to the main menu.

To exit the menu, press ESC.
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85Menu Operations
8.5.1 Basic Device Settings

This menu allows you to configure the basic meter settings that define the general operating characteristics
of the device. Toent er t he menu, select the fAibaSco entry from th
button.

To select a setup option:

1. Press the SELECT button to activate the middle window.

2. Use the UP and DOWN arrow buttons to scroll to the desired option.
To change the option:

1. Pressthe SELECT button to activate the lower window.
2. Use the UP and DOWN arrow buttons to select the desired option.
3. Press ENTER to confirm your changes and to store your new setting, or press ESC to discard changes.

To exit the menu, press ESC.

Table 5
Label Parameter Options Default Description
Wiring connection S e eBasit
ConF ) . Meter Setupd | 4Ln3 The wiring connection of the device
(configuration) mode Aerer oetip 9
Chapter 10.
Th h t tial t
Pt PT ratio 1.0-6500.0 1.0 e phase potentia
secondary ratio
U.SEC | Nominal secondary voltage |10-690V 120v Nominal secondary line-to-line voltage
The primary rating of the phase current
Ct CT primary current 1-30,000 A 5A P 24 9 P
transformer
The hase otential t
Pt4 PT4 ratio 1.0-6500.0 1.0 P . P
secondary ratio
. The primary rating of the phase current
Ct4 CT4 primary current 1-30,000 A 5A P v 9 P
transformer
The i
1.2.3.5 10, e length of thg demand period for power
demand calculations. If the external
) 15, 20, 30, 60 ) e
d.P Power block demand period ] 30 min | synchronization is selected, a pulse front on
min, E=external L
the digital input DI1 denotes the start of the
sync .
demand interval.
The number of blocks in the The number of blocks to be averaged for
nd.P . . 1-15 1 - .
sliding window sliding window demands
AdP Ampere, voI‘t and THD 0-1800 sec 900 sec The length of the demand periF)d for ampere,
demand period volt and THD demand calculations
Freq Nominal frequency 50,60 Hz 60 Hz | The nominal line frequency
LoAd Maximum Demand load 0-20.000 A 0 The maximum demand load current (0 = CT
current primary)

C Always specify the wiring mode and transformer ratings prior to setting up setpoints and analog outputs.

C The maximum value for the product of the phase CT primary current and PT ratio is 57,500,000. If the
product is greater, power readings are zeroed.
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8.5.2 Device Options

This menu allows you to change the user-configurable device options or put the meter into energy test
mode. To enter the menu, select the AOPtSO entry from t

To select a setup option:

1. Press the SELECT button to activate the middle window.

2. Use the UP and DOWN arrow buttons to scroll to the desired option.

To change the option:

1. Pressthe SELECT button to activate the lower window.
2. Use the UP and DOWN arrow buttons to select the desired option.

3. Press ENTER to confirm your changes and to store your new setting, or press ESC to discard changes.

To exit the menu, press ESC.

The following table lists available options

Table 6
Label |Parameter Options Default Description
rEAc (reactive power), ) The method used for calculating
P.cAL | power calculation mode - Reactive i
nAct (non-active power) reactive and apparent powers
10.E4=10,000
10.E5=100,000
10.E6=1 i
roLL . 0.E6=1,000,000 10E9 The value at which energy counters roll
Energy roll value 10.E7=10,000,000 over to zero
10.E8=100,000,000
10.E9=1,000,000,000
OFF = disabled
. . Setting this option puts the meter into
tESt Ac.Ei = Wh pulses Disabled
Energy test mode P the energy test mode
rE.Ei = varh pulses
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8.5.3 Communication Ports

These two menus allow you to configure parameters for communication ports COM1 and COM2. To enter
the menu, select APrt.16 for COM1 or fAPrt.20 for COM2
button.

Prt.1

Prot
rtu

To select a setup option:

1. Pressthe SELECT button to activate the middle window.
2. Use the UP and DOWN arrow buttons to scroll to the desired option.

To change the option:

1. Pressthe SELECT button to activate the lower window.
2. Use the UP and DOWN arrow buttons to select the desired option.

3. Press ENTER to confirm your changes and to store your new setting, or press ESC to discard changes.

To exit the menu, press ESC.
The following tables list available port options.
COML1 Settings

Table 7

Label | Parameter Options Default Description

rtu = Modbus RTU
The communications protocol

Prot | Communications ASClI=Modbus ASCII Modbus RTU

protocol supported by the port

dnP3 =DNP3*
Add Modbus: 1-247 1 Devi  add
r ; evice network address

Device address DNP3: Oi 65532

bAud | gaud rate 300-115200 bps 19200 bps The port baud rate
7E data format should not be

dAtA 7E, 8N, 8E 8N used with the Modbus RTU and

Data format and parity
DNP3 protocols

1Selecting the DNP3 protocol on the Ethernet port launches the DNP3/TCP server along with the
Modbus/TCP server allowing simultaneous connections on both TCP ports. Selecting the Modbus protocol
for the port disables the DNP3/TCP server.

The meter automatically detects a replaceable communication module and does not allow you to change
the interface, baud rate or data format for the Ethernet port.
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8.5.4 Network Address

This menu allows you to configure the device IP address and the default gateway address for the Ethernet

port. To enter the menu, selectin Et 6 from the main menu, and then press

A.192. To change the IP Address and Default Gateway:
=k 1. To change the device | P address, select the AA0O entry in t
000.203 buttons. To change the default gateway address, select the

2. Press the SELECT button to activate the first address digit.
G.192. 3. Use the UP and DOWN arrow buttons to adjust the digit.
168. 4. Press the SELECT button to advance to the next digit.
000.001 5.  Adjust the remaining address digits.

6. Press ENTER to confirm your new setting, or press ESC to discard changes.

To exit the menu, press ESC.

Ethernet 1 Settings

Label Parameter Options Default Description
A IP address IP Address 192.168.0.203 The Device IP address
G Default Gateway IP Address 192.168.0.203 The Gateway IP address
dH IS = disabled Disabled Enable DHCP
cp isable nable
DHCP En = enabled

Additional for nEt.2 1 Daisy Chain Mode:

1. When in the "nEt.2" menu, you will also have the option to configure Daisy Chain mode (select "DC"). Use the
UP and DOWN arrow buttons to toggle between enabling and disabling Daisy Chain mode. Enabling Daisy
Chain mode allows the second Ethernet port ("nEt.2") to connect with multiple devices in a series, impacting
how it interacts with the network.

2. After adjusting the settings, press ENTER to confirm your new configuration, or press ESC to discard

changes.
To exit the menu, press ESC.

Ethernet 2 Settings

Label Parameter Options Default Description
A IP address IP Address 192.168.0.203 The Device IP address
G Default Gateway IP Address 192.168.0.203 The Gateway IP address
dH diS = disabled Disabled Enable DHCP
cp isable nable
DHCP En = enabled
diS = disabled ) _ _
bC Daisy Chain En = enabled Disabled Enable Daisy chain mode
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8.5.5 Display Setup

This menu allows you to configure options for the meter display, and view display and device firmware
versions. To enter the menu, select the #fAdi SPO0 entry fr

To select a setup option:

1. Press the SELECT button to activate the middle window.

2. Use the UP and DOWN arrow buttons to scroll to the desired option.

To change the option:
1. Press the SELECT button to activate the lower window.
2. Use the UP and DOWN arrow buttons to select the desired option.

3. Press ENTER to confirm the changes and to save your new setting, or press ESC to discard changes.
To exit the menu, press ESC.

The following table lists available options.

Table 8
Label |Parameter Options Default Description
UPdt Display update rate 0.1-10.0 sec 1 sec Defines the interval between display updates
Serl. None, None Defines the scroll interval for the main data
Auto scroll interval 215 sec display or disables auto scroll
. diS = disabled, i in di i
(Etn | Auto return to the main Enabled Enables automatic return to the main display if
screen En = Enabled no buttons are pressed for 30 seconds
0-20,000A ) ]
Reference load current for ) Defines the nominal load (100%) level for the
bAr (0=CT primary |0 )
LED bar graph bar graph display
current)
N . . Selects primary or secondary units for volts
Uolt Primary/Secondary volts Pri, SEc Primary .
units display
- . . Disables or enables phase powers in the main
Ph.p |Phase powers display | dis, En Disabled | phase p
mode display
Fund. | Fundamental component | dis, En Disabled Dlsgblgs or enables fundamental values in the
display mode main display
dnY, ndY, Ynd
dAtE | pate order (d=day, n=month, | mm.dd.yy | Defines the date order in the RTC display
y=year)
PASS = the simple reset is not allowed when
PASS = password p. .
s required PASS password protection is enabled
rSt ;
Simple reset mode En = enabled En = enables the simple reset buttons
regardless of password protection
SoFt. Display firmware version N/A N/A Shows display firmware version, like 1.2.8
SoFt. | bevice firmware version N/A N/A Shows device firmware version, like 15.01.09
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8.5.6 Meter Security

The Access Control menu allows you to change the user password and enable or disable password
AccS protection. To enter the menu, select the AAccSO entry

The password in your meter is preset to 0 at the factory, and password protection is disabled.

ESC

To change the password:

Select the APASSO ent r the UPandtDOWN arrpupbetionswi ndow wi t h
Press the SELECT button to activate the first password digit.

Use the UP and DOWN arrow buttons to adjust the digit.
Press the SELECT button to advance to the next digit.

Adjust the remaining password digits.

L S

Press ENTER to confirm your new password.

C Your new password is effective for both the display and communication ports.

8.5.7 Setting the Device Clock

To enter the menu, select t he piesstthe ENTERbuttoy. THsrmema t he mai
allows you to set up the device clock and to configure your local time zone settings.

To select a setup option, use the UP and DOWN arrow buttons from the upper window.

To change the time, date, or daylight savings setting:

1. Highlight an item you want to change by pressing briefly the SELECT button. When you enter the time setup
display, the hours and minutes are frozen to allow you to adjust them.

2. Adjust the selected item with the UP and DOWN arrow buttons.

3. Highlight the next item you want to change and adjust it in the same manner.

4. Press ENTER to confirm your changes, or press ESC to leave the clock settings unchanged. If you confirm
the time change while the seconds are highlighted, the seconds are zeroed; otherwise they stay unchanged.

To exit the menu, press ESC.
The following table lists available options.
Table 9

Label |Option Format/Range Description

The time is displayed as hh.mm.ss, where the hours and
hour |Time hh.mm.ss minutes are shown in the middle window separated by a
dot, and the seconds - in the lower window.

The date is displayed as per the user definition, where the
YY.MM.DD, MM.DD.YY, first two items are shown in the middle window, and the
DD.MM.YY last one - in the lower window. For instructions on how to
select the date format, se

dAte |Date
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Label |Option Format/Range Description
Sun = Sunday
Pon = Monday
tuE = Tuesday
The day of the week is displayed in the lower window. It is
dAY | Day of week UEd = Wednesd )
y ednescay set automatically when you change the date.
thu = Thursday
Fri = Friday
Sat = Saturday
Davliaht savinas | diS = disabled When DST is disabled, the RTC operates in standard time
dst timile S tion 9 only. When enabled, the device automatically updates the
P En = enabled time at 2:00 AM at the pre-defined DST switch dates.
Month-week-weekday The date when Daylight Savings Time begins. The DST
dStS it ot et switch point is specified by the month, week of the month
> | DST start date Week =17, 2%, 3%, 4%0r LSt | 4 \veekday. By default, DST starts at 2:00 AM on the
(last week of the month) first Sunday in April of each year.

Month-week-weekday The date when Daylight Savings Time ends. The DST
dSLE < ord ard switch point is specified by the month, week of the month
"= | DST end date Week =17, 2%, 3%, 4%0r LSt | 4 weekday. By default, DST ends at 2:00 AM on the

(last week of the month) last Sunday in October of each year.
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8.5.8 Resetting Accumulators and Maximum Demands

To enter the menu, select the Arsto entry from the mair

rst The Reset menu allows you to separately reset minimum/maximum log records, maximum demands and

counters.

do

To reset the desired registers:

1.  Highlight the middle window by pressing briefly the SELECT button.

2. Select the desired entry by scrolling through the list with the UP and DOWN arrow buttons until the desired
entry appears.

3. Press the SELECT button briefly to highlight the lower item.
4. Press and hold the ENTER button for 5 seconds.

5. Release the button. The fAdodo entry is replaced with fidonec

The following table shows available options.

Table 10
Label Description
Lo.Hi Clears Min/Max log
A.dnd Clears maximum ampere, volt and harmonic demands
P.dnd Clears maximum power demands
dnd Clears all maximum demands
Enr Clears all total energies
tou.d Clears summary and TOU maximum demands
tOU.E Clears summary and TOU energy registers
Cnt Clears all counters
Cntli Cnt4 | Clears counter #1-#4
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Chapter9 Usi ng PAS Software

The support PAS software is a configuration and data acquisition tool that allows you to configure all of
the PM17X PRO features, monitor your meters on-line, retrieve recorded files and view reports. PAS can
communicate with your PM17X PRO via a serial port and via the Ethernet.

This chapter gives information on how to install and run PAS on your computer, and how to prepare
information for your meter using PAS.

See Chapter 10 Configuring the PM17X PRO for instructions on how to configure particular features in
your meter. Refer to Chapter 15 and Chapter 12 Chapter 16 for instructions on retrieving data from the
meters and viewing reports.

911l nstalling PAS

You need PAS V1.55 or higher to take an advantage of the meter data logging options.
To install PAS on your PC:

Download the latest PAS software from Satec website:
https://www.satec-global.com/power-analysis-software

Open My Computer on your Desktop.

Select the PAS directory, and then double click on Setup (shown as an Application type file).

o w0 N PE

Follow InstallShield® Wizard instructions on the screen.

PAS is installed by default to the C:\Pas folder.

When installation is complete, the PAS icon appears on your Desktop. Double click on the PAS icon to run
PAS.

For gener al information on how to work with PAS,
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92Creating a NeMetSSet e for ou

PAS keeps all communication and configuration data for your meter in a configuration database called a
site database. During configuration, store all setup data to the site database so that PAS recognizes device
properties regardless of whether the meter is online or offline.

To communicate with the meters, create a separate site database for each device.

To create a new database for your meter:

1. Select Configuration from the Tools menu.

Instrument Setup |Connection |

Site: |PM175_PRO_Test_1

— Communication
% Serial Port/Modem Site
" 1USE Port

" Intemet Ste

Device Address: I 1 3:

Device 1D: I 1 _|::‘ Current Cvemange:
Sampling Rate, s: I 1 3: Analog Output:

Expander/VIM:

Memory Module:

Figure 9-1 Configuration Dialog Box i Instrument Setup Tab

2. Click the Sites button on the right-hand-side.

-
N Look in: I K Sites j L] ﬁ "
E= Mame . Date modified Type
Hem&gm Defaultsite 09/08/2009 19:52 Microsoft
EM720_test 20/02/201112:12 Microsoft
-| ezPac_Satec 22/01/2007 14:14 Microsoft
Desktop PM130_1 10/02/201013:51 Microsoft
PM172 28/08/2017 12:44 Microsoft
Q PM180 24/10/2017 14:33 Microsoft
Libraries
LY
Computer
w
| Networl
|
< ] | r
File name: [PHi7x_PRO | o | |
Files of type: Iﬂccess Database (*mdb) LI New |
Comment: Duplicate |
I Cancel | I
Figure 9-2
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3. From the Look in box, select the directory where a new database will be stored. By default, it is the Sites
directory.

4.  Type a site name for your device in the File name box, click New, and then click OK.

5. On the Instrument Setup tab, select PM17X PRO in the Model box. PAS automatically selects the appropriate
instrument options for your meter.

6. If you wish to add any comments for your meter, type the comments in the Comment box.
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93Setting up Communicati ons

You can communicate with the PM17X PRO via a PC RS-485 serial port or through the Internet.
To configure communications with the PM17X PRO:

1. Select Configuration from the Tools menu. Under the Communication group on the Instrument Setup tab,
select the type of connection for your device.

2. Setthe device communication address you assigned to the PM17X PRO Port. When communicating via the
Ethernet, the PM17X PRO responds to any address you select.

3. Inthe Sampling Rate box, select a rate at which PAS updates data on your screen when you continuously poll
the device in the PAS Data Monitor.

The communication protocol and port settings must match the settings you made in your meter.

9.3.1 Communicating through a Serial Port

Select Serial Port on the Configuration tab, and then click on the Connection tab to configure your serial
port settings.

Serial Port Setup X

Baud Rate:

Datafits:[5  ~|
stopBits:[1 v
Parity: m
o o]

115200

Figure 9-3 Serial Port Setup Dialog Box

Configuring a Serial Port
1.  On the Connection tab, select a COM port from the Device box, and then click Configure.

2. Specify the baud rate and data format for the port. Choose the same baud rate and data format as you have
set in the meter, and then click OK.

The factory settings for the local PM17X PRO RS-485 ports are 9600 baud, 8 bits with no parity.
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Selecting the Communications Protocol

Protocol Setup X

Response Timeouk: M 3: ms

EBreak Timeout: | 20 El: ms
Retries[1..5]: | 1 El:

Transmission Delay: |0 El: ms

Protacol: |Modbus RTU e

oK | Cancel |

Figure 9-4 Protocol Setup Dialog Box
1. On the Connection tab, click Protocol.
2. Inthe Protocol box, select the same communications protocol as you have set in your meter.

3. Inthe Response Timeout box, define the maximum time that PAS should wait for the meter response before
announcing a failure.

4. Inthe Break Timeout box, define the maximum line idle time that PAS should wait after receiving the last
message character before closing a connection with the Modbus RTU or DNP3 protocol. It does not affect
ASCIl communications. Note that this time is added to the message transfer time, and excessive increasing it
may sl ow down communications. If you frequently receive tF
Break Timeout.

5. Inthe Retries box, define the number of attempts that PAS should use to receive a response from the meter
in the event the communication fails, before announcing a communication failure.
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9.3.2 Communicating through the Internet

If you are communicating through the Ethernet port, define the IP address of your meter on the network.
To configure the meter IP address:

1. On the Instrument Setup tab, select Internet Site.
2. Click on the Connection tab.

3. Click on the IP address and type in the IP address of your meter. The default IP address preset in the meter
at the factory is 192.168.0.203.

4. In the Protocol box, select the communications protocol for the TCP port. The meter provides Modbus/TCP
connections on TCP port 502 and DNP3/TCP connections on port 20000. The host port is set automatically
as you select the protocol. Select Modbus RTU/TCP for Modbus/TCP or DNP3 for DNP3/TCP.

5. Inthe Wait for answer box, adjust the time that PAS waits for a connection before announcing an error.

Configuration X

Instrument Setup  Connection

r Intemet

" Domain Name:

% |P Address Wait for answer, s: | 5 3: —— Dialup Connection
I'IBZ 68 .9 77 ™ AutoDial
Retries: | 2 3:
Connection:
Host Port:|502 :ll F'rotoco\:lModbus RTU/TCP j | j

r Serial Part / Modzm

Device:l j Corfigure | Fratacal | Remate |

PhoneNumber:I j Phones | Carnect | Hangup |

’TI Cancel | Bpply | Help |

Figure 9-5 Configuration Dialog Box i Connection Tab

6. Inthe Retries box, specify the number of retries PAS will use to receive a response from the meter if
communications fail.

7. Click OK.
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Met er

9.4.1 Preparing Setups for the Meter

PAS allows you to prepare setup data for your meter off-line without the need to have it connected to your
PC.

To prepare a setup for your meter:

1. Select the device site from the list box on the PAS toolbar.

2. Select the desired setup group from the Meter Setup menu. Click on the tab with the setup you want to create

or modify.

Fill in the boxes with the desired configuration data for your meter.
4. Click the Save asé button to store the data to the meter
5. Click OK.

Always set up and store the Basic Setup data to the site database first. PAS uses this data as
/_’h a reference when arranging other meter setups.

To save your setup to another site database:

1. Clickt he Save asé button.
2.  Select the target database from the file pane.

3. Click OK.
You can also reuse a setup from another site by copying it to your present site database.

To copy a setup from another siteds database:

Click Open.

Select the desired source site database.

Click OK. The opened setup is copied to your dialog window.
Click the Save asé button.
Select the target database from the file pane.

Click OK.

o g A~ w DN E

To copy all setups from one site database to another site's database:

1. Inthe list box on the toolbar, select a source device site from which you wish to copy setups.
2.  Select Copy to... from the Meter Setup menu.

3. Select the target site database to which you wish to copy setups, and click OK.

PM17X PRO Advanced Power Meter Installation and Operation Manual 88

N



Chapter 9 Using PAS Software

Setting Up the Meter

9.4.2 Downloading Setups to the Meter

You can update each setup in your meter one at a time or download all setups together from the site

database.

Individual Download
To update a particular setup in your meter:

1. Check the On-line button on the PAS toolbar

2. Select a meter site from the list box on the toolbar.

3. Select the desired setup group from the Meter Setup menu. Click on the setup tab you want to download to
the meter. As the setup dialog box opens, PAS retrieves and displays the present meter setup data.

4. If you wish to download a setup saved in the site database, click Open, and then click OK, or fill in the boxes

with the desired configuration data for your device.

5. Click Send.
Batch Downloads
To download all setups to your device at once:

1. Check the On-line button on the PAS toolbar

2. Select the device site from the list box on the toolbar.

3. Select Download Setups from the Meter Setup menu.

9.4.3 Uploading Setups from the Meter
Individual Upload

To get a particular setup from your device:

1. Check the On-line button on the PAS toolbar.

2. Select a meter site from the list box on the toolbar, and then select the desired setup group from the Meter

Setup menu.

3. Click on the tab of the setup you want to read from the meter. As the dialog box opens, PAS retrieves and
displays the present setup data from the meter. Click Receive if you wish to retrieve the meter setup once

again.

4. To store the setup to the meter site database, click Save As, and then click OK.

Batch Upload

To upload all setups from the device to the site database at once:

1. Check the On-line button on the toolbar.
2. Select the device site from the list box on the toolbar.

3. Select Upload Setups from the Meter Setup menu.
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95Aut hori zati on

If communications with your meter is secured, you are prompted for the password when you send new
setup data to the meter.

Authorization Required >

7_]

T

| oK I Cancel |

Figure 9-6 Authorization Dialog Box
Enter the password and click OK.

If your authorization was successful, you are not prompted for the password again until you close the
dialog box.

See Meter Security in Chapter 8 for more information on the meter password security.

Device Fir mwar e

Your meter has upgradeable firmware. If you need to upgrade your device, download a new firmware file
to the meter through PAS.

Firmware can be downloaded via the Modbus RTU or Modbus/TCP protocol through any communication
port.

To download a new firmware file to your device:

1. Ensure that the communication port you are connected through to the meter operates in Modbus mode.

2. If you are connected to the meter through a serial interface, it is recommended to set the port baud rate to
115,200 bps. See Setting Up Serial Communication Ports on how to remotely change the protocol and baud
rate in your meter.

3. Ensure that the On-line button on the PAS toolbar is checked, and then select Flash Downloader from the
Monitor menu and confirm downloading.

4. Point to the firmware upgrade file for your meter, click Open, and then confirm upgrading the meter.

Open x
« - » ThisPC » Desktop » Sources » PM323 v @ Search PM325 el

Organize v New folder ==« [OH e
S

PAS A Name Date modified Type

PasVi548 | PM335_44.1.4.8 BI5A hex 3/9/2020 12:57 PM HEX File

@ OneDrive

[ This PC
3D Objects
[ Desktop
Documents
3 Downloads
D Music
[/ Pictures

B Videos

im Windows (C:) v <€ >

File name: | PM335_44.1.4.8_BISA hex BREE: ~|

| Open |v‘ ‘ Cancel ‘

Figure 9-7 selecting the firmware file for upgrading

5. You are asked for the password regardless of the password protection setting in your meter. Type the meter
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password, and click OK. If you did not change the password in the meter, enter the default password 0.

Authorization Required t

';_] cossworss [

T

| oK I Cancel |

Figure 9-8

6.  Wait until PAS completes upgrading your device. It takes about 3-4 minutes at 115,200 bps to download the
file to the meter.

PM3350_EM3250 PRO - R\ W3 GPM3IISNPM... — X
Downloading file...
ANNNENEEN
21.4% done 00h 00m 10s left

Figure 9-9

7.  After upgrading firmware is completed, the meter restarts, so communications can be temporarily lost. You
may need to wait a short duration until PAS restores a connection with your device.

V1335_EM235_PRO - C:\..\Desktop)Sources\P - Py
Download is complete
OK |
Figure 9-10
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Chapterl0 Conf i gublP MhdPRIOh e

This chapter describes how to configure different options in your meter from the front panel display and
via PAS.

101 Conf i [ Communi cati ons

10.1.1 Setting Up Serial Communication Ports
Using PAS

Select Communications Setup from the Meter Setup menu, and then click on the Serial Ports Setup tab.
In the Port box, select the desired device port.

Bl

Network Setup |  RSTPSetup |  Dial-Up Networking SNTP Client
ExpertPower Client | TCP Notfication Cient Serial Ports

Port ICOM‘I Yl

Port Setup
Protocol Modbus RTU
Interface RS-485

KN K]

Device Address 1
Baud Rate 18200
Data Format
CTS

RTS

Responze Delay, ms

RAEIEIE

Character Timeout, me
Port Mode

Receive Timeout, ms

Save as.. | FPri Feceive |

Figure 10-1 Communication Setup Dialog Box i Serial Ports Setup Tab

See Table 11 below for available communication options.

Table 11: COM Port Options

Parameter Options Default Description
MODBUS RTU
DNP3 o
Protocol MODBUS RTU | The communications protocol for the port
IEC 62056-21
IEC 60870-5
Interface COM RS-485 Communication interface.
) MODBUS: 1-247 1 )
Device address Device network address
DNP3: 0-65532
Baud rate 300 bps-115.2 kbps 19200 bps The port baud rate
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10.1.2
Using PAS

Parameter Options Default Description
Data format and parity. 7E data format should not
Data format 7E, 8N, 8E 8N be used with the MODBUS RTU and DNP3
protocols
The minimum time after the last request character is
Response delay 0-1000 ms 5ms . o q
received to start the transmission.
Character Timeout |0-1000 ms 4ms The maximum time between character reception
Setting Up Ethernet

Select Communications Setup from the Meter Setup menu, click on the Network Setup tab and then select

Network 1 or 2.

ExpertPower Client I

RSTP Setup |

- B

TCP Notification Cliert

Metwork |1 VI

Current Network Settings

Dial-Up Networking

I Serial Ports I
| SNTP Client

IP Address a a o .0

Subnet Mask 0 0 o .0

Default Gateway 0 0 o .0

MAC Address ooooooooooon
Network Setup

Device IP Address 192 . 108 . 0O . 203

Network Subnet Mazsk

255,255,255 . 0

Metwork Default Gateway 192 168 . 0 . 1
Use DHCP NO =
Secondary TCP Port —_
Primary DNS IP Address o . o .0
Secondary DNS IP Address o .
Connection idle Timeout, s 120
TCF Keepalive Time, —_
Device Address —_
Switch Mode Separated =]
Open Save as.. | Default | Print | Send | Feceive |
ok | Canced | sy | Hep |

Figure 10-2
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ExpertPower Client | TCP Notfication Client | Serial Ports
Network Sefup” ™ ™| RSTPSetup |  DialUpMetwoking |  SNTP Client

Metwork |2 "I

IP Address a .0 .0 .0
Subnet Mask a .0 .0 .0
Default Gateway a .0 .0 .0
MAC Address goooooooooon
Network Setup
Device IP Address 192 . 168 . 0 .203
Network Subnet Mask 255,255 .255. 0
Network Default Gateway 192 . 168. 0 . 1
Use DHCP NO ﬂ
Secondary TCP Port —_
Primary DNS P Address o .o .0 .0
Secondary DNS IP Address o .o .0 .0
Connection ldle Timeout, = 120
TCP Keepalive Time, & _—
Device Address —
Switch Mode —
Cpen Sawve as... | Default | Prirt | Send | Beceive |

oK | Cancel | s | Hep |

Figure 10-3 Communication Setup Dialog Box i Network 1/2 Setup Tab
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ns

The table below lists available network options.
Table 12: Ethernet Setup Options

Parameter Options Default
Device IP Address 192.168.0.203
Network Subnet Mask 255.255.255.0
Network Default Gateway 192.168.0.1
Use DHCP YES/NO NO
Switch Mode (applicable in Network 1 setup menu only) Daisy chain/Separated Separated

NOTES:

1. The meter provides the permanent MODBUS TCP server on port 502.

2. Selecting the DNP3 TCP service port launches the second DNP3 TCP server allowing simultaneous
connections on both TCP ports. Selecting the MODBUS TCP port disables the DNP3 TCP server.

3. When you change the device network settings through the Ethernet port, the device port restarts so
communication will be temporarily lost. You may need to wait some additional time until PAS restores a
connection with your device.
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10.1.3 Setting Up RSTP in Daisy Chain mode

Daisy chain may be implemented with fallback connection where a circular closed chain is connected. To
enable such connection, RSTP support must be enabled within the device. This configuration is available

only from the PAS.

Using PAS

Select Communications Setup from the Meter Setup menu, click on the RSTP Setup. Enable the capability
by selecting YES for the RSTP Enabled field. Apply changes to all other default configuration values as
required by the network administrator.

| ; -\: ;:‘“"".".'%'.:"‘ 1= X
ExpertPower Client Setup | TCP Motification Client Setup I Serial Ports Setup I
Network Setup RSTP Setup | Dial-Up Networking I SNTP Client Setup
RSTP Enabled YES hd
Bridge Priority (steps of 4096) 32755
Hello Time 3
Forward Delay 15
TX Hold Count 2
Network1 Port Path Cost 2000000
Network1 Port Priority (steps of 16) 95
Networkz Port Path Cost 20000000
Network2 Port Priority (steps of 16) 128
Network1 STP Status Forwarding
Networkl STP Role Root
NetworkZ STP Status Broken
Network2 STP Role Dizabled
Open Save as... Default | Print | Send | Receive |
oK | Canced | sy | Hep |
Figure 10-4
Parameter Options Default
. - 4096 - 61440
Bridge Priority . 32768
in steps of 4096
Hello Time 1-10 2
Forward Delay 4-30 15
TX Hold Count 1-10 6
Network Port Path Cost 1 - 200000000 200000
L 071 240
Port Priority . 128
in steps of 16

STP Status / STP Role

Read-Only status notification

NOTES:

M Changing the RSTP default settings may have significant impact on network health and stability.
Consult with your network administrator

1  The Meter supports as default 20 chained connected devices
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10.1.4 Setting-Up SNTP Client

Select Communication Setup from the Meter Setup menu, and then click on the SNTP Client Setup tab.

The SNTP client can provide periodic synchronization of the meter clock with a publicly available SNTP
server or with your local server if it supports this service.

To allow clock synchronization via SNTP, select SNTP as a clock synchronization source in Local Settings.

X
ExpertPower Client Setup ] TCP Motification Client Setup Serial Ports Setup 1
Network Setup RSTP Setup Dial-Up Networking SNTP Client Setup
SNTP Client Enabled YES j
Polling interval, 500
Primary SNTP Server IP Address 192, 36 . 143 .151
Secoendary SNTP Server IP Address 130 . 149 . 17 . 21
Open Save as... | Default | Print | Send ‘ Receive |
ok | caneel | | hen |
Figure 10-5
The following table lists available options
Table 13
Parameter Options Default Description
SNTP Client Enabled NO, YES NO Enables operations of the SNTP client
L The time remaining requesting time from the
Polling interval, s 60-86400 s |600 s greq 9
SNTP server
Primary SNTP Server IP Address 192.36.143.151 | The IP address of the primary SNTP server
The IP address of a secondary SNTP server
Secondary SNTP Server IP Address 130.149.17.21 |in the event of temporary unavailability of the
primary server

The default SNTP server IP addresses belong to Stockholm and Berlin university servers.

SNTP can work only out of the 1st Ethernet interface. Navigate to the Communication Setup > Network
Setup. Verify that Network 1 has a valid IP address and a valid Gateway (that can reach the SNTP Server).
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DefaultSite - Communication Setup x
ExpertPower Client Setup TCP Motification Client Setup I Serial Ports Setup I
Network Setup | RSTPSetup |  DialUp Networking | SNTP Client Setup
Network {1 F|
Current Network Settings
IP Address 192 . 168 . 99 . 111
Subnet Mask 255 .255 .255. O
Default Gateway 192 .168 . 99 . 1
MAC Address 000544444444
Network Setup
Device IP Address 192 . 168 . 99 . 111
Network Subnet Mask 255 . 255 .255 . 0
Network Default Gateway 192 ,168 . 99 . 1
Use DHCP NO ﬂ
Secondary TCP Port -
Primary DNS IP Address o .0 0o .0
Secondary DNS IP Address o .0 o .0
Connection Idle Timeout, 120
TCP Keepalive Time, & (O=inactive) —_
Device Address -
Switch Mode: Separated hd
Cpen Save as... Default | Print | Send | Receive |
OK | Cancel | sl | Hep |
Figure 10-6

Navigate to General Setup > Local Settings. Activate the Clock synchronization and select SNTP as the
method for synchronization. Make sure to set the Time Zone Offset, as the time provided by the SNTP is

DefaultSite - General Setup x
Basic Setup I Device Options I Control/Alarm Setpoints Analog Outputs I Analog Inputs | Digital Inputs |
Display Setup I Relay Outputs | Counters I Transformer Comection I Periodic Timers Local Settings

Time Zone Information
Country Default -|
Time Zone Offset, GNMT +/- min 120 I
Daylight Savings Time (DST) Disabled hd
DST Start Month March hd
DST Start Week of Month Second hd
DST Start Weekday Sunday hd
DST Start Hour 2 hd
DST End Month November =]
DST End Week of Month First hd
DST End Weekday Sunday hd|
DST End Hour 2 hd|
Date Order NiA
Clock Sy onization
Time Synchronization Input SNTP
Open | Saveas.. | Default | Print | Send | Receive |
ok | cancel | ipeh | Hep |
Figure 10-7
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10.1.5 Configuring eXpertPower Client

The PM17X PRO has an embedded eXpertPowerTM client that provides communications with the
eXpertPowerTM server i the SATEC proprietary Internet services. Connections to the eXpertPowerTM
server are handled on a periodic basis.

To enter the Setup dialog, select the site from the list box on the PAS toolbar, select Communication Setup
from the Meter Setup menu, and then click on the ExpertPower Client Setup tab.

o rens Commmeens I

Netwok Setup |  RSTPSetup |  DisllUpNetwodng |  SNTPCient |
ExpertPower Client | TCP Netfication Client | Serial Ports

ExpertPower Client

XPW Server IP Address. 20 . 157 . 123 . 32
XPW Server Port 5001
XPW Client Enabled NO |

Time to Next Ses=ion, min 1

Connection via Network Ethernet j

Connection Idle Timeout, min 1

Open Save as...

Print | Send | Receive |

ok | camcel | spon | Hep |

Figure 10-8 eXpertpower Client Setup Tab

The following table lists available options. Refer to your eXpertPower service provider for the correct
eXpertPower settings.

Table 14
Parameter Options | Default Description
XPW Server IP Address 20.157.123.32 | The IP address of theeXpertPower server
XPW Server Port 0-65535 |5001 The TCP service port of the eXpertPower server
XPW Client Enabled NO, YES [NO Enables operations of the eXpertPower client
Time to Next Session, min | 1-99999 The time remaining to the next connection session

NOTES:

1. If you do not use the eXpertPowerTM service, do not enable the eXpertPower client in your device.
2. Do not change the connection period setting. The eXpertPower server updates it automatically.

3. eXpertPower works on ethernet port 1 and does not work on ethernet port 2
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10.1.6 Setting Up TCP Notification Client

The TCP naotification client can establish connections with a remote MODBUS/TCP server and send
notification messages either on events, or periodically on a time basis.

To set up communications with a remote TCP Notification server, select Communication Setup from the
Meter Setup menu, and then click on the TCP Notification Client Setup tab.

PM175_PRO Test 1 - Communication Setu- 5

Network Setup | RSTF Setup | Dial-Up Networking | SNTP Cliert
ExpertPower Client TCP Notification Cliert | Serial Ports

TCP Notification Client

Client Enabled NO =]
Server IP Address 192 .188. 0 . 3

Server Port 502

Message Exchange Address 1000

Connection via Network Ethernet ﬂ

Print | Send | Beceive |

Open Save as...

Figure 10-9 TCP Notification Client Setup Tab

The following table lists available client options.
Table 15: TCP Notification Client Setup Options

Parameter Options | Default Description

Client Enabled NO, YES |[NO Enables operations of the notification client

Server IP Address 192.168.0.3 | The IP address of the notification server

Server Port 0-65535 |502 The TCP service port of the notification server

Message Exchange Address |0-65535 |1000 :;ehceeisvti?]g ﬁgﬂ:ﬁiig:] ?nzlggggcgsle MODBUS registers for

Connections with a remote server are triggered via programmable setpoints. To send event notifications
to a server, configure a setpoint to respond to desired triggers or to periodic time events and put the
"Notification" action to the setpoint action list (see Configuring Alarm/Control Setpoints).

See the PM17X PRO Modbus Reference guide for more information on operation of the notification client
and the notification message structure.
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10.1.7 Meter Security

The PM17X PRO series provides 3-level password security for protecting meter setups and accumulated

data from unauthorized changes. Meter readings are not software protected.

Access to particular setup and control items is granted depending on the security level of the password
you entered. The passwords can be 1 to 8 digits long.

The PM17X PRO series is also equipped with terminal connections sealed cover to avoid unwanted
electrical connections.

Table 16: Security Level and User access

Password

Security level

Access rights

Password 1

Low

Reset of billing and engineering maximum demands, and device
diagnostics.

Meter clock update.

Display setup.

Password 2

Medium

TEST mode.

Reset of counters and pulse counters.
Communications setup.

1/0 operation setup and control.
Memory and recorders setup.
Billing/TOU system setup.

Password 3

High (Administration level)

Meter passwords setup.

Basic device setup.

Device energy and power options setup.
Reset of conventional log files.

Password Security

The setup menus are secured by 8-digit user passwords. Every time you enter programming mode, you

are prompted

for

a

correct password. The meter
factory. See Meter Security in Chapter 8 for more information on the meter security levels.

It is recommended that you change the factory set passwords as fast as possible to protect your setups
and accumulated data from unauthorized changes. See Meter Security in Chapter 8 on how to change
passwords in your meter.

Enter the password as you enter numeric values. As you move to the next place, the digit entered is saved
and then zeroed. If you missed a digit, you should re-type all preceding digits before you reach the missed

place again.

Once the password is set to the desired value, press and hold the SELECT/ENTER button for more than
1 second. If the password you entered is correct, you move to the main device menu, otherwise you return
back to the data display.
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Setup Menus and Access Rights

The PM17X PRO setup is menu-driven. The meter provides number of menus that allow local accessing
a limited number of meter setups and control functions listed in the following table. Access to particular

menus is granted depending on the security level of the password you entered.

Table 17

Security Level

Menu Label Menu Function
View Change
Reset of engineering maximum demands, device diagnostics,
Reset 9 9 L . 9 N/A See Note below
meter and battery operation time counters and failure counters
RTC Setup RTC clock setup Low Low
Display Setup Display setup Low Low
TEST/NORMAL mode switching and LED pulse rate setup for .
Test Mode Setup . . . Low Medium
TEST mode (directly accessible via the TEST button)
Basic Setup Basic device setup Low High
Options Setup Device options setup Low High
COM Setup RS485 serial port setup Low Medium
Network Setup Ethernet network setup Low Medium
Local Setup Local settings Low Medium
Access Setup Meter passwords setup High High
Launches flash download via a local serial port, local USB port, .
Loader N/A Medium
TCP/IP ethernet ports or GSM (future release)
. Reset of biling maximum demands (accessible via the
Reset Bill MD N/A Sealed
DEMAND RESET button)
Reset of the billing dat d fil tected b it
Master Reset eset of the billing data and files (protected by a security N/A Sealed

jumper)

NOTE

Access to the Reset menu entries is allowed depending on your security level as shown in Section in
Resetting Accumulators and Clearing Log Files in Chapter 14.

If your security level does not allow access to a menu, it will not be listed in the main menu list, and you
will not be able to highlight menu items that you are not allowed to change, but you can still view their

present settings.
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10.2 Gener al

10.2.1 Basic Meter Setup

This section describes how to configure the PM17X PRO for your particular environment and application.

Met er

Setup

Before operating your meter, provide the device with basic information about your electrical network.

Using PAS

Select General Setup from the Meter Setup menu. See the table below for the Basic Setup tab.

Display Setup | Relay Outputs I Counters I Transformer Comection I VIM CIM Setup I Periodic Timers I Local Settings I

Basic Setup | Device Options I Control/Alarm Setpoints I Analog Outputs I Analog Inputs I Digital Inputs
g
Wiring Mode 4LN3 -
PT Ratio 1.0
PT Secondary (L-L), V 120.0
V4 PT Ratio 1.0
V4 PT Secondary, V 120.0
CT Primary, A 5
14 CT Primary, A 5
MNominal Frequency, Hz 50 =
Phase Order ABC hd
L1 Current Direction Regular hd
L2 Current Direction Regular hd
L3 Current Direction Regular -
Power Block Demand Period, min 15 -
Number of Blocks in Sliding Demand 1 z
Power Demand Sync Source Meter Clock hd
Volt Demand Period, 5 500
Amp. Demand Period, 500
Harm. Demand Period, 5 500
Open Save as Default | Print | Send | Beceive |
oK | canced | ipb | Hep |

Figure 10-10 General Setup Dialog Box i Basic Setup Tab
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The following table lists available client options.

Table 18: Basic Setup Options

Parameter Options Default Description
Basic Configuration
Wiring Mode See Table 19 4Ln3 The wiring connection of the device
PT Ratio 1.0-6500.0 1.0 The phase potential t
secondary ratio
PT Secondary (L-L), The rated linear voltage at the input of voltage
10-690 120 .
\ channels of the device
CT Primary Current | 1-50000 A 5A The primary rating of the phase current
transformer
CT Secondary 1A, 5A 5A The secondary rating of the phase current
Current transformer
14 CT Primary ) The primary rating of the fourth current
Current 1-50000 A 5A transformer (can be neutral current)
14 CT Secondary The secondary rating of the fourth current
1A,5A 5A
Current transformer (can be neutral current)
Nominal Frequency |50,60 Hz 60 Hz The nominal line frequency
Phase order ABC, CBA ABC The normal phase sequence
L1 Current Direction | Regular, reverse Regular Current wiring direction
L2 Current Direction | Regular, reverse Regular Current wiring direction
L3 Current Direction | Regular, reverse Regular Current wiring direction
Demand Setup
Pov_ver Blc_)ck demand 1,2, 5,10, 15, 20, 30, 60 |15 The length of the_ demand period for power
period, min demand calculations
Number of Blocks in The number of demand periods to be averaged
S . 1-15 1 L .
sliding window for sliding window demands
Meter clock, The source input for synchronization of the
Power demand sync DI1-DI48 (digital inputs Meter clock demand intervals. If a digital input is specified
source 9 P as the source, a pulse front denotes the start of
1-48) the demand interval
Volt demand period, ) The length of the demand period for ampere
s 0 - 9000 sec 900 demand calculations
Amp. demand 0 - 9000 sec 900 The length of the_ demand period for volt
period, s demand calculations
Harm. demand 0 - 9000 sec 900 The length of thg demand period for harmonic
period demand calculations

Note:

1.  Always specify the wiring mode and transformer ratings prior to setting up setpoints and analog outputs.

2. The maximum value for the product of the phase CT primary current and PT ratio is 57,500,000. If the product
is greater, power readings are zeroed.
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Table 19 lists the available wiring modes.

Table 19: Wiring Modes

Wiring Mode Description

30P2 3-wire Open Delta using 2 CTs (2 element)

4LN3 4-wire Wye using 3 PTs (3 element), line-to-neutral voltage readings

3DIR2 3-wire Delta Direct Connection using 2 CTs (2 element)

4113 4-wire Wye using 3 PTs (3 element), line-to-line voltage readings

30P3 3-wire Open Delta using 3 CTs (2% element)

3LN3 4-wire Wye using 2 PTs (2¥2 element), line-to-neutral voltage readings

3LL3 4-wire Wye using 2 PTs (22 element), line-to-line voltage readings

3BLN3 3-wire Broken Delta using 2 PTs, 3 CTs (2% element), line-to-neutral voltage readings
3BLL3 3-wire Broken Delta using 2 PTs, 3 CTs (2% element), line-to-line voltage readings
Note:

In 4LN3, 3LN3 and 3BLN3 wiring modes, the voltage readings for min/max volts and volt demands
represent line-to-neutral voltages; otherwise, they will be line-to-line voltages. The voltage waveforms and
harmonics in 4LN3, 3LN3 and 3BLN3 wiring modes represent line-to-neutral voltages; otherwise, they will
show line-to-line voltages.
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10.2.2 Device Options

The Device Options setup allows changing user-configurable device options or putting the meter into

energy test mode.

Using PAS
Select General Setup from the Meter Setup menu, and then click on the Device Options tab.
Lisplay Setup I Relay Outputs | Counters I Transformer Comection I VIM CIM Setup I Periodic Timers I Local Settings
Basic Setup Device Options I Control/Alam Setpoirts I Analog Qutputs I Analog Inputs I Digital Inputs

Power Calculation Mode Q=f(5P) ﬂ

Energy Roll Value 1000000000 ﬂ

Energy Decimals o ﬂ

Interval Energy, min 15 ﬂ

Tariff Control Calendar ﬂ

Number of Tariffs 1

Relay Pulse Rate Decimals 1 ﬂ

| Max. Load Current, & CT

|4 Max. Load Current, & cT

Energy LED Pulse Rate, Whiimpulse Disabled ﬂ

Energy LED Test n10

Volts Scale, WV 228

Amps Scale, A 10,0
[ PowerQuaty

PQ Option EN 50180 -

Open | Save as... | Defautt | Prirt | Send | Beceive |
oK | Camcad | e Hep |

Figure 10-11 General Setup Dialog Box i Device Options Tab

Table 20 lists available

device options.

Table 20: User-configurable Device Options

Parameter

Options

Default

Description

Power/Energy Options

Power Calculation Mode

Reac =
using
reactive
power
S=f(P,
Q).

Nact = using non-active
power Q=f (S, P)

Q=f(S, Q)

The method used for calculating reactive
and apparent powers (see Power
Calculation Modes below)

Energy Roll Value

10000
kWh

100000
kWh

1000000
kWh

1000000

10000000

The value at which energy counters roll over

to zero
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Parameter Options Default Description
0 kWh
1000000
00 kWh
1000000000 kWh
Energy Decimals? 0-3 0 Number of digits after decimal point
. Recorded accumulated energy in predefined
Interval Energy, min 5, 10, 15, 20, 30 15 .
interval
Calendar, ) .
Tariff Control aien ar. ) Calendar Define the Tariff control
Communication, DI
Number of Tariffs 1-8 1 Define the number of tariffs
TDD Setup
The maximum demand load current for
| Max. Load Current, A 0 - 10000 A CT . .
common current inputs (0 = CT primary)
The maximum demand load current for 14 (O
14 Max. Load Current, A | 0-10000 A CT ) (
= CT primary)
Test Mode

LED pulse constant - the amount of

Energy LED Pulse Rate, accumulated energy (in secondary readings)

0.01-0.4 0.1 A .
Wh/Impulse giving one pulse via
LEDs.
Disabled Setting this option puts the meter into the
Energy Test Mode Wh Disabled energy test mode (see Energy Pulse LED in
pulses Chapter 8)
varh pulses
Data Scale
The allowed, in secondary volts. See Data
Volts Scale, V 828V ] -
10-828v Scales in Chapter 23.
The maximum current scale allowed, in
Amps Scale, A 1.0-10.0 10 secondary amps. See Data Scales in
A

Chapter 23.

Power Calculation Modes

The power calculation mode option allows you to change the method for calculating reactive and apparent
powers in presence of high harmonics. The options work as follows:

When the reactive power calculation mode is selected, active and reactive powers are measured directly
and apparent power is calculated as:

Y 0 0

This mode is recommended for electrical networks with low harmonic distortion, commonly with THD < 5%
for volts, and THD < 10% for currents. In networks with high harmonics, the second method is preferable.

When the non-active power calculation mode is selected, active power is measured directly, apparent
power is taken as product S =V x |, where V and | are the RMS volts and amps, and reactive power (called
non-active power) is calculated as:

2 The number of digits after decimal points is part of total of digits of Energy roll value
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10.2.3 Transformer Correction

While using external CT meter option, transformer correction allows you to compensate ratio and phase
angle inaccuracies of the user voltage and current instrument transformers.

Using PAS
Select General Setup from the Meter Setup menu, and then click on the Transformer Correction tab.

,

Basic Setup | Device Options | Control/Alamm Setpoints | Analog Outputs | Analog Inputs | Digital Inputs |
Display Setup | Relay Outputs | Counters ~ Transformer Comection |\|’IM CIM Setup | Periodic Timers | Local Settings

Channel Ratio Correction Phase Angle Error, Select a transformer type
Factor (+/-) minutes to preseta CT

W1 1.000 0| —

w2 1.000 0| —

V3 1.000 0| —

W4 1.000 0| —

i 1.000 0| —

2 1.000 0| —

13 1.000 0| —

14 1.000 0| —

Open Saveas.. Default | Prirt | Send | Beceive |

oK | Cancel | ipb | Hep |

Figure 10-12 General Setup Dialog Box i Transformer Correction Dialog Box

The following table lists available options.

Table 21
Label Parameter Options Default| Description

V1-V3 voltage transformer ratio The ratio of the true transformer ratio

Ratio V1-V3 correction factor 070010 1.300 | 1.000 to the marked ratio.
The phase displacement, in minutes,
between the primary and secondary

Angle V1-V3 | y/1.v3 transformer phase angle | -600 to 600 0 values. The phase angle of a voltage

error, minutes transformer is positive when the

secondary value leads the primary
value.

Ratio I1-14 11-13 current transformer ratio 0.700 to 1.300 | 1.000 The ratio of the true transformer ratio

correction factor to the marked ratio.

The phase displacement, in minutes,
between the primary and secondary
Angle 11-14 11-13 transformer phase angle -600 to 600 values. The phase angle of a current
error, minutes transformer is positive when the
secondary value leads the primary
value.
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10.2.4 Configuring Digital Inputs

The PM17X PRO can be provided with one 8Dl digital inputs that can be linked to control setpoints to give
an indication on input status change (see Configuring Alarm/Control Setpoints), or can be linked to general
pulse counters to count incoming pulses (see Configuring Counters). They can also be linked to the
Billing/TOU registers to count pulses from external watt meters or gas and water meters.

Using PAS

Select General Setup from the Meter Setup menu, and then click on the Digital Inputs tab.

1

Display Setup I Relay Outputs | Counters I Transformer Comection | VIM CIM Setup | Periodic Timers I Local Settings |

Basic Setup I Device Options I Control/Alarm Setpoints I Analog Outputs I Analog Inputs Digital Inputs
Digital Inputs

No. Input Pulse Input Mode Pulse Debounce

Polarity Polarity Time, ms
1 NORMAL | PULSE MODE j NORMAL (M.0.) ﬂ 10
2 | NORMAL + || PULSE MODE ~ | NORMAL (N.O.) - 10
3 | NORKAL E PULSE MODE E NORMAL (M.0.) E 10
4 | NORMAL hd PULSE MODE hd NORMAL (M.0.) | 10
5 | NORMAL ﬂ PULSE MODE j NORMAL (N.O.) ﬂ 10
6 | NORMAL hd PULSE MODE lhad NORMAL (M.0.) | 10
7 | NORMAL hd PULSE MODE hd NORMAL (M.0.) | 10
8 | NORMAL ﬂ PULSE MODE j NORMAL (N.O.) ﬂ 10
9 | NORMAL hd PULSE MODE lhad NORMAL (M.0.) | 10
10 | HORMAL hd PULSE MODE hd NORMAL (M.0.) | 10
1" |[— — J— —
12 | — —_ — _
13 | — f— —_ —
14 | — —_ — —
15 [ — — J— —
16 | — f— —_ —
Cpen Save as... Defautt | Print | Send | Receive |

ok | Cancel | g | Hep |

Figure 10-13 General Setup Dialog Box i Digital Inputs Dialog Box
The available options are shown in Table 22.
Table 22: Digital Input Options

Parameter Options Default Description

In pulse mode, either leading, or trailing edge of the input
Pulse Input Mode PULSE MODE PULSE MODE pulse is recognized as an event. In KYZ mode, both
P KYZ MODE leading and trailing edges of the input pulse are

recognized as separate events.

For the normal polarity, the open to closed transition is
NORMAL (N.O.), considered a pulse. For the inverting polarity, the closed
to open transition is considered a pulse.

(N.C)) It has no meaning in KYZ mode where both transitions are
used.
The amount of time while the state of the digital input
Debounce Time | 1-100 ms 10 ms should not change to be recognized as a new state. Too

low debounce time could produce multiple events on the
input change.

The debounce time is applied the same for all digital inputs. If you change the debounce time for a digital
input, the same debounce time is automatically assigned to the others.
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10.2.5 Configuring Relay Outputs

The PM17X PRO can be provided with one to seven (depend on DI/O module type) optional relay outputs.
Each relay can be operated either locally from the alarm/control setpoints in response to an event or by a
remote command sent through communications. It can also be linked to an internal pulse source to
produce energy pulses.

Using PAS

Select General Setup from the Meter Setup menu, and then click on the Relay Outputs tab.

1

Basic Setup | Device Options | Control/Alamm Setpoints I Analog Outputs I Analog Inputs | Digttal Inputs
Display Setup ~ Relay Outputs I Counters I Transformer Comection I VIM CIM Setup I Periodic Timers I Local Settings
Relay Outputs -
No Operation Polarity Retentive Pulse Pulse KWhi D
Mode Mode Width, ms Source Pulse

1 UNLATCHED =) NORMAL (N.O.} ﬂ ———- —_— —
2 |UNLATCHED | NORMAL (N.O)  |+[ — — | — —_
3 | UNLATCHED E NORMAL (M.0.) E - —_— —_
4 [ UNLATCHED hd NORMAL (M.0.) x| — —_— —_
5 | UNLATCHED j NORMAL (N.O.} ﬂ e — | — —_
& |— — — —|— —
7 | — — — —|— —
8 |— — — —|— —
9 [— — — —|— —
m | — _ J— —_— J—
" | — _ —_ —_— —_
12 | — _ —_ —_— —_
13 | — _ J— —_— J—
14 | — — — —[— —
15 | — _ —_ —_— —_

16 | — _ J— —_— — I~

Cpen Save as... Defautt | Print | Send | Receive |

ok | Cancel | g | Hep |

Figure 10-14 General Setup Dialog Box i Relay Outputs Tab
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Table 23: Relay Output Options

Option Format/Range Default Description
Defines the behavior of the relay in response to local and
remote commands
Unlatched mode: the relay goes into its active state when the
control setpoints is in active (operated) state, and returns into
its non-active state when the setpoints is released.
Unlatched Latched mode: the relay goes into its active state when the
Operation control setpoints goes into active state and remains in the
ME de Latched Pulse Unlatched active state until it is returned into its non-active state by
KYZ another setpoints or by a remote command.
Pulse mode: the relay goes into its active state for the
specified time, goes into non-active state for the specified time
and remains in the non-active state.
KYZ mode: the relay generates transition pulses. The relay
changes its output state upon each command and remains in
this state until the next command.
Defines whether the relay is energized or de-energized in its
non-active and active (operated) states.
Normal (N.O.) With normal polarity, the relay is normally de-energized in its
Polarity ] Normal non-active state and is energized in its active (operated) state.
Inverting (N.C.)
With inverting polarity, the relay is normally energized in its
non-active state and is de-energized in its active (operated)
state. It is called sometimes failsafe relay operation.
This option is only applicable for latched relays.
Retentive Checked Normally: wh(_en retentivg mode is OFF, the relay is always
d Unchecked returned into its non-active state upon power up.
mode Unchecked . ) . _
If the relay is set to be retained, the device restores its status
to what it was prior to loss of power.
The amount of time the pulse relay stays in active state when
generating a pulse. The actual pulse width is a multiple of the
Pulse width 10-1000 ms 100 ms 1/2-cycle time rounded to the nearest bigger value.
The minimum pause time between pulses is equal to the pulse
width.
None
kwh IMP
PULSE
kwh EXP
PULSE
kwh TOT Links the pulse relay to the internal pulse event that is to be
Pulse PULSE i retransmitted through the relay output as a pulse with a
source predefined width. The relay must be set into either pulse, or
kvarh IMP KYZ mode.
PULSEkvarh
EXP PULSE
kvarh TOT
PULSE
kVAh TOT
PULSE
kWh/Pulse 0.001-1000 1 Defines the pulse weight in kWh units per pulse.
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Generating Energy Pulses through Relay Outputs
To generate energy pulses through a relay output:

1. Setarelay to either pulse, or KYZ mode, and then select a polarity (active pulse edge) for energy pulses and
a pulse width.

2. Select a source energy accumulator and the pulse rate for your output.

3. Send your new setup to the meter.
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10.2.6 Configuring Analog Outputs

The meter can be ordered with an optional analog output module that contains 4 outputs with options for
0-1mA, £1mA, 0-20mA and 4-20mA current outputs.

Using PAS
Select General Setup from the Meter Setup menu, and then click on the Analog Outputs tab.

,

Display Setup | Relay Cutputs | Counters | Transformer Comection | VIM CIM Setup | Periodic Timers | Local Settings |
Basic Setup I Device Options I Control/Alarm Setpoints Analog Outputs Analog Inputs I Digital Inputs

No. AD Type Output parameter Zero Scale Full Scale
(0/4mA, 0V) (1/20mA, 10V)
1 |1 ma -| — =l— —_
2 | +-1ma — | — J—
3 [+-1ma —_ = — J—
4 |+-1ma — = — .
5 |— —_— —_ —_—
6 |— — — —
7 | — _ . _
g [— — — —
g [— — — —
10 |— — — —
1M |— — — —
12 [— — — —
13 | — — — —
14— — — —
15 | — — — —
16 |— — — —
Open Save as... | Clear | Print | Send | Feceive |

ok | cameel | s | Hep |

Figure 10-15 General Setup Dialog Box i Analog Outputs Tab

The available analog output options are described in Table 24.

Table 24: Analog Output Options

Option Range Description

0-1mA
The analog output type. When connected to the meter, shows the actual AO

+1mA

AO type type received from the device. When working off-line, select the analog output
0-20mA option corresponding to your analog module.
4-20mA

Selects the measured parameter to be transmitted through the analog output

Output parameter | See Chapter 19
putp P channel.

Defines the low engineering scale (in primary units) for the analog output

Zero scale .
corresponding to a lowest (zero) output current (0 or 4 mA)

Defines the high engineering scale (in primary units) for the analog output

Full scale . .
corresponding to a highest output current (1 or 20 mA)

When you select an output parameter for the analog output channel, the default engineering scales are
set automatically. They correspond to the maximum available scales. If the parameter actually covers a
lower range, you can change the scales to provide a better resolution on an analog output.
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Scaling Non-Directional Analog Outputs

For non-directional analog outputs with a 0-1mA, 0-20mA or 4-20mA current option, you can change both
zero and full engineering scales for any parameter. The engineering scale need not be symmetrical.

Scaling Directional Power Factor
The engineering scale for the signed power factor emulates analog power factor meters.

The power factor scale is -0 to +0 and is symmetrical with regard to °1.000 (-1.000 * +1.000). The negative
power factor is scaled as -1.000 minus the measured value, and non-negative power factor is scaled as
+1.000 minus the measured value. To define the entire power factor range from -0 to +0, the default scales
are specified as -0.000 to 0.000.

Scaling £1mA Analog Outputs

Programming engineering scales for directional +1mA analog outputs depends on whether the output
parameter represents unsigned (as volts and amps) or signed (as powers and power factor) values.

For an unsigned output value, you can change both zero and full engineering scales.
For a signed (directional) value, you should only provide the engineering scale for the +1mA output current.

The engineering scale for the OmA output current is always equal to zero for all values except the signed
power factor, for which it is set to 1.000 (see Scaling Directional Power Factor above).

The meter does not allow access to the low scale setting if the parameter is directional. Whenever the sign
of the output parameter is changed to negative, the meter automatically uses the full engineering scale
setting for +1 mA with a negative sign.

Scaling Analog Outputs for 0-2 mA and £2 mA

The 0-1mA and +1mA current outputs provide a 100% overload, and actually output currents up to 2 mA
and +2mA whenever the output value exceeds the engineering scale you set for the 1 mA or £1mA.

The output scales for 0-1 mA and +1 mA analog outputs are programmed for 0 mA and +1 mA regardless
of the required output current range.

To use the entire output range of 2 mA or £2 mA, set the analog output scales as follows:
1 0-2mA: setthe 1 mA scale to ¥ of the required full scale output for uni-directional parameters,

and set the 0 mA scale to the negative full scale and the 1 mA scale to zero for bi-directional
parameters.

1 12 mA: setthe 1 mA scale to ¥ of the required full-scale output for both uni-directional and bi-
directional parameters.

For example, to provide the 0 to 2 mA output current range for Volts measured by the meter in the range
of 0 to 120V, set the 1 mA scale to 60V; then the 120V reading will be scaled to 2 mA.
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10.2.7 Using Counters

The PM17X PRO has 32 nine-digit signed counters that count different events. Each counter is
independently linked to any digital input and count input pulses with a programmable scale factor. You can
link a number of digital inputs to the same counter. Each counter can be incremented or decremented
through the Control Setpoints in response to any internal or external event.

Using PAS

Select General Setup from the Meter Setup menu, and then click on the Counters tab.

1

Basic Setup I Device Options | Control/Aam Setpoints I Analog Outputs I Analog Inputs I Digital Inputs
Display Setup | Relay Outputs ~ Counters | Transformer Comection | WIM CIM Setup | Periodic Timers | Local Settings
Counter Counter Value Pulze Source Muttiplier Counter
1 o 1 - - 1| #1 d
2 0 2 |- hd 1[#1 hd
3 0 3 |— hd 1(#1 hd
4 o 4 | — hd 1 #1 hd
5 o 5 |— d 1| #1 d
6 0 G |— hd 1[#1 hd
T 0 7 |— ﬂ 1[#1 ﬂ
8 0 g |— hd 1(#1 hd
9 o 9 |— hd 1 #1 hd
10 o 10 [ — hd 1| #1 hd
1 0 " | — ﬂ 1[#1 ﬂ
12 0 12 | — hd 1(#1 hd
13 o 13 [— hd 1 #1 hd
14 o 14 [— d 1| #1 d
15 0 15 | — hd 1[#1 hd
16 0= 16 | — ﬂ 1[#1 ﬂ -
Cpen Saveas... Clear | Print | Send | Beceive |

ok | cancd | soob | Hep |

Figure 10-16 General Setup Dialog Box i Pulse/Event Counters

Table 25 lists available counter options.

Table 25: Counter Options

Option Range Default |Description

None,
Pulse Input None Links a digital input to the counter
DIGITAL INPUT #1 - #26

The value added to the counter when a pulse is detected on

Multiplier 1-10000 L the pulse source input

Counter Value Displays the present counter contents

You can preset a counter to a required value or clear it without affecting the counter setup.

To preset or clear a counter:
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1. Click the Online button on the PAS toolbar before accessing the setup dialog box.
2. Type in the required value into the Counter Value field.
3. Click Send
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10.2.8 Using Periodic Timers

The PM17X PRO has 16 programmable timers that are used for periodic recording and triggering
operations on a time basis through the Control Setpoints. When a pre-programmed timer interval is
expired, the timer generates an internal event that can trigger any setpoints (see Using Control Setpoints).
The programmable time interval can be from 1/2 cycle and up to 24 hours.

To configure the device timers, select General Setup from the Meter Setup menu, and then click on the
Periodic Timers tab.

,

Basic Setup | Device Options | Control/Alamm Setpoints | Analog Outputs | Analog Inputs | Digtal Inputs
Display Setup | Relay Outputs | Counters | Transformer Comection | VIMCIM Setup ~ Periodic Timers | Local Settings

No. Period Units No. Period Units

1 0.000 | Seconds =l 9 0.000 | Seconds ad
2 0.000 | Seconds = 10 0.000 | Seconds ad
3 0.000 | Seconds =] 1 0.000 | Seconds 7|
4 0.000 | Seconds =] 12 0.000 | Seconds 7|
5 0.000 | Seconds x| 13 0.000 | Seconds x|
[ 0.000 | Seconds x| 14 0.000 | Seconds x|
7 0.000 | Seconds x| 15 0.000 | Seconds x|
8 0.000 | Seconds x| 18 0.000 | Seconds x|

COpen Saveas.. Clear | Prirt | Send | Receive |

ok | Gaedd | s | Heb |

Figure 10-17 General Setup Dialog Box i Periodic Timers

Table 26 lists available counter options.

Table 26: Periodic Timers options

Option Range Default Description

Period 0 = disabled 0 The timer period
0.010 - 100,000.000 sec
0.500 - 100,000.000 cycles

Units Seconds, Cycles Seconds The time units

Seven timers from Timer #10 through Timer #16 are factory preset and cannot be re-programmed. They
are primarily intended for the use with the Power Quality recorder. Other timers can be programmed by
the user.

To run a periodic timer, select the desired time unit and specify a non-zero time period.

To stop a timer, set the time period to zero.
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10.2.9 Using Control Setpoints

The PM17X PRO has an embedded logical controller that runs different actions in response to user-defined
internal and external events. Unlike a PLC, the PM17X PRO uses a simplified programming technique
based on setpoints that allows the user to define a logical expression based on measured analog and
digital values that produces a required action.

The PM17X PRO provides 64 control setpoints with programmable operate and release delays. Each

setpoints evaluates a logical expression with up to four arguments using OR/AND logic. Whenever an
expression is evaluated as #f@Atr ueo, enttattiens that capsendrat s per f o
command to the output relays, increment or decrement a counter, or trigger a recorder.

To program the setpoints, select General Setup from the Meter Setup menu, and then click on the
Control/Alarm Setpoints tab.

Figure 10-18 General Setup Dialog Box i Control/Alarm Setpoints
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