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LIMITED WARRANTY

The manufacturer offers the customer functional warranty 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 assistance & s

www.satec-global.com

All trademarks are property of their respective owners. December 2024

Copyright 2020-2024 & SATEC Ltd.
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WARNING

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

A Ensure that all incoming AC power and other power sources are turned OFF before
performing any work on the instrument. Protect the measurement AC Inputs voltage (V1, V2,
V3) with 2A external overcurrent protection device and the power supply source inputs with
5A external overcurrent protection device, located close to the equipment

A PM335 PRO is intended for measurements performed in building and industrial
installations, relating to measurement category Il (UL61010-1 3 ed.), pollution degree 2.

A 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. Use the Listed Energy-Monitoring Current Transformers.

WIN

A Always open or disconnect circuit from power-distribution system (or service) of building
before installing or servicing current transformers.

A Secure current transformer and route conductors so that they do not directly contact live
terminals or bus.

A 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.

A Before connecting the instrument to the power source, check the labels at the front of the
instrument to ensure that your instrument is equipped with the appropriate rating input
voltages and currents.

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

A Any use or operations not specified by this manual may cause a protection impairment to
the device.

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

A While installing HACS to the secondary of an external third party current transformer, the
external current transformer secondary output 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.

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

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

A 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.

A This equipment does not require cleaning for proper operation

A This equipment is not intended to be directly connected to medium and high voltage power
lines, only using Listed Energy-Monitoring Current & Voltage Transformers, certified for this
purpose.

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 General Information Features

Chapterl General | nformati on

The PM335/EM235 PRO is a compact, multi-function, three-phase Powermeter especially
designed to meet the requirements of users ranging from electrical panel builders to
substation operators.

The PRO series consists of three models:
1 RPMO035 PRO: without display for DIN rail mount, a basic model offers standard

voltage, current, power, frequency with Power Quality analysis capabilities and energy
measurements, data logging and control capabilities

1 PMS330 PRO: offers all PM335 PRO features with 7segment super bright LED display
(future release)

1 PM335PRO: offersal RPMO3 5 PRO features with 3.56 TFT color disp!
f EM235 PRO: of fers all PM335 features in DIN35 form f ai

S=SATEC

My App Warme - 1132 T 15/038 3535
VOUTAGELL o=o

161000 , I
7 161000

161000 «
i 50.268 ..

Features

The compact PRO Series meter is available as the PM335 panel mount (4-inch round /
92x92mm square cutouts) form factor design and the EM235 DIN-rail form factor design.
This series combines metering and control in one device, providing the ultimate solution for
substation / industrial automation and commercial energy management.

The PRO meters combine and bundle in one physical IED multiple features which ordinarily
would be found in several different pieces of equipment.

Primarily designed for integration in the substation substation, it is well suited for a wide
range of industrial applications, over a wide range of input currents whenever extensive
power monitoring is required.

The EM235/PM335 PRO series combins in a single compound device:

1 Up to 26 external inputs, triggered by external sources; onboard zero-sequence
currents and volts, current and voltage unbalance; coincident volt magnitude, fault
waveforms and fast RMS trace; cross triggering between multiple devices via digital
inputs for synchronous event capture and recording.

1 EN 50160 Power Quality recorder: onboard power quality analyzer; programmable
limits; 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 "EN50160 Power Quality Recorder Application Note".

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

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
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waveforms from multiple devices in a single plot; exporting waveforms in COMTRADE
and PQDIF file formats (via PAS software).

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).

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 i up to sixteen triggering channels.

High-Class 3-phase Power meter: true RMS, volts, amps, powers, power factors,
unbalance, and neutral current.

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

Demand Meter: amps, volts, harmonic demands.

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.

Harmonic Analyzer: up to the 63rd harmonic volts and amps; directional power
harmonics and power factor; phasor, symmetrical components.

32 digital counters for counting pulses from external sources and internal events.

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

1-ms satellite-synchronized clock

Network time synchronization (SNTP)

Backup/AUX power supply unit.

3 slots for plug-in 1/0 / COM modules.

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

16GB Memory for long-term waveform and data recording.

Real Time Clock: Internal clock with backup battery for five years Real-Time Clock
retention time

Voltage Measurement Inputs

The EM235/PM335 PRO series features 3 fully isolated voltage inputs:

1
1

Rating: 10-1000 V AC L-L @ 50/60 Hz / 10-820 V DC)
Possibility to connect up to 3000 VDC via special acceossory.

Current Measurement Input Options

= —a —a -9

1
1
1

3 input currents for 3P system monitoring (optional 4™ channel) 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
Flex Clamp: 200A/2V, 30A-300A-3000A/37 Rogowski coil
GWP (medium voltage sensor input)
Lindsey (medium voltage sensor input)

Communications Interfaces

Built-in communication ports

1
1
1

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

Infrared port; up to 19200 bps, supporting MODBUS RTU/ASCII, DNP3.0 protocols and
IEC 62056-21

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-

EM235/PM335 PRO Advanced Power meter 10



Chapter 1 General Information Features

intrusive simultaneous connections per ethernet port (2 reserved for Expert power
communiation)

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

1 USB 2.0 port (type C), supporting MODBUS RTU protocol
1 See below

Optional Built-in Digital and Analog I/O

1 DI: 2 optically isolated inputs, 24VDC dry contact; programmable de-bounce time from 1
ms to 1 s; control setpoints, pulse counters and Energy/TOU subsystem, 1pps time
synchronization; 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 Al 1 optically isolated analog input; -1mA to 20mA

Optional Expansion Add-on Modules

Combining up to 4 different expansion modules side by side
1 Up to 2 expansion modules: self-energized 3 expansion modules: requires additional
module of AUX power supply
1  Of which maximum can be two Cl modules, per device
1  Of which maximum can be one VI module, per device

Digital I/O modules

1 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.

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

1 4DI/ 2RO: Four optically isolated status inputs are provided for status monitoring, pulse
counting, external power demand period, and time synchronization.The PRO Series can
be equipped with up to 3 x 4DI/2RO modules. The 4DI/2RO module has two electro-
mechanic relays (EMR) or solid state relays (SSR) outputs provided for energy pulsing,
alarms, or remote control. Up to 3 modules can be installed.

1 4AO: 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)

Auxiliary Power supply Modules:

a) AUX_PS AC-DC

Rating: 88-264 V AC / 125-300 V DC
50/60 Hz

Isolation 4KV
Burden 6VA for 1min
Wire size: up to 10 AWG ( #.5 mm2)

= =4 —a —a -

Note: This module should be the last one assembled in the chain of connected modules
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b) AUX_PS DC-DC

1 Rating: 24VDC: 9-36 VDC
Isolation 4KV
1 Wire size: up to 10 AWG ( #A.5 mm2)

=

Note: This module should be the last one assembled in the chain of connected modules

Note: When using 3 modules on the PRO with the AUX PS there a need to wire the PS on the PRO
meter itself as well

EM235/PM335 PRO Advanced Power meter 12
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Displays options

The EM235/PM335 PRO SERIES can be ordered with a super bright LED Remote Display
Module (RPM035 PRO) or an LCD Graphical Module (PM335/EM235 ).

PM335 PRO

The PM335 PRO is equipped with a 3 . BFF color graphics LCD display with extensive
dialog capabilities, allowing the user to view different power quality information in a graphical
form, such as waveforms, harmonic spectrum, phasors and data trends, review latest power
quality reports for fast fault analysis, and much more, using five buttons.

In addition the PM335 PRO is equipped with two communication ports: USB and IR, for
monitoring and configuration, green led for CPU OK and red led for energy led pulse rate in
test mode. Three-color load bar LED.

EM235 PRO

The EM235 PRO is equipped witha 1.776 TFT col or graphics LCD display with
dialog capabilities, allowing the user to view different power quality information in a graphical

form, such as waveforms, harmonic spectrum, phasors and data trends, review latest power

quality reports for fast fault analysis, and much more, using four buttons.

In addition the EM235 PRO is equipped with two communication ports: USB and IR, for

monitoring and configuration, green led for CPU OK and red led for energy led pulse rate in
test mode.

Upgradeable Firmware

The EM235/PM335 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.

The firmware name is built of four different fields to define the version as described below:
EM235: V40.XY.ZZ.zz
PM335: V44.XY.ZZ.z2z

Where:
A X represents new features set version - current version is O (none)
Ay represents metrology version? - current version is 1
A ZZ represents minor version, this version number is incremented after each
release - current version is 3
A zz represents build version, last firmware compilation version - current

version is 20.

Supplemental Documents

1 BG0613 EM235/PM335 PRO SERIES MODBUS Reference Guide

1 BGO0614 EM235/PM335 PRO SERIES DNP3 Reference Guide
1 BGO0615 EM235/PM335 PRO SERIES IEC60870-5 Reference Guide
1 BG0619 EM235/PM335 PRO SERIES IEC61850 Reference Guide
1 BGO0337 PAS Getting Started Guide
1 Metrology version is not affected by any of other fields version i features set, minor and build versions

EM235/PM335 PRO Advanced Power meter 13
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Supplemental Documents

Meter Security

The EM235/PM335 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 EM235/PM335 PRO SERIES is also equipped with terminal connections sealed cover
to avoid unwanted electrical connections.

Table 1: 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.

I/O operation setup and control.
Memory and recorders setup.

Billing/TOU system setup.

Password 3 High Meter passwords setup.
(Administration

level) 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 is primarily shipped with all
passwords preset to fBoat the factory. See Meter Security in Chapter 2 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 Configuring Meter
Passwords in Chapter 5 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.

EM235/PM335 PRO Advanced Power meter
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Setup Menus and Access Rights

The EM235/PM335 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.

Menu Label Menu Function Security Level
View Change
Reset Reset of engineering maximum | N/A See Note
demands, device diagnostics, meter below

and battery operation time counters
and failure counters

RTC Setup RTC clock setup Low Low
Display Setup Display setup Low Low
Test Mode Setup | TEST/NORMAL mode switching and | Low Medium

LED pulse rate setup for TEST mode
(directly accessible via the TEST

button)
Basic Setup Basic device setup Low High
Options Setup Device options setup Low High
COML1 Setup COML1 serial port setup Low Medium
COM2 Setup COM2 serial port setup Low Medium
COM3 Setup COM3 serial port setup Low Medium
COM4 Setup COM4 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
Loader Launches flash download via a local | N/A Medium

serial port, local USB port, TCP/IP
ethernet ports or GSM (future release)

Reset Bill MD Reset of billing maximum demands | N/A Sealed
(accessible via the DEMAND RESET
button)

Master Reset Reset of the biling data and files | N/A Sealed

(protected by a security jumper)

NOTE

Access to the Reset menu entries is allowed depending on your security level as shown in

Section Reset of Accumulators and Log Files in Chapter 6.

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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Special Sensors Interface

GWP Sensor Interface (meter type)

The EM235/PM335 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/ &as
- 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.

Lindsey Sensor Interface

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
applicatoins.

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 and PTs. Based on SATEC Model Pro
Series-Power Quality / Energy 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

The following PT ratiobds shall be set according the sen:
A. For sensor ratio 10000 : PT i 248.2
B. Forsensorratio 3300: PT- 81.9
C. Forsensorratio 2200: PT- 54.6
D. Forsensorratio 1400: PT- 34.8

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.

EM235/PM335 PRO Advanced Power meter 16
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Chapter2 | nstall ati on

This chapter discusses the following types of physical installations for the EM235/PM335
PRO SERIES:

1 Mechanical Installation
1  Electrical Installation

T  1/O Connections

1 COM Port Connections.

Site Requirements

1 Environmental conditions: as specified in Technical Specifications in Chapter 14
9 Electrical requirements: as specified in Technical Specifications in Chapter 14
1 See Technical Specifications in Chapter 14 for more details

Package Contents

The EM235/PM335 PRO SERIES package contains the following items:
1 EM235/PM335 PRO SERIES unit

1 Quick Start guide

1 Optional accessories (depending on the options ordered, if any)

Mechanical Installation

Refer to the figures provided in this section to properly perform the mechanical installation.

PM335 PRO Dimensions

113.35 22.40 5500

gEeBpem

20.40

AIEC

74.35

Figure 2-1a PM335 PRO Dimensions

EM235 PRO Dimensions
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Chapter 2 Installation

89.50
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Figure 2-2b EM235 PRO Dimensions

PM335 Pro preparation for Panel Mount.
To mount the instrument on the panel , Separate the Display unit from the main unit as
shown in the below drawings.

INSERT FLAT SCREWDRIVER BLADE AND
LIFT SNAP TO SEPARATE BOTH SIDES

DISPLAY UNIT

MAIN UNIT

SUPPORT HERE WHEN PERFORMING THE SEPARATION

EM235/PM335 PRO Advanced Power meter
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Mechanical Installation

Panel Mounting

To mount the meter in cutout (ANSI 4" round or DIN 92x92mm square cutout) switchgear
panel with width range of: 1. 0mm

1.

2.

w

Position the Display unit in the
Panel cutout.

Affix the meter using the 4 screws
supplied.

Observe orientation !!

Snap and connect the main unit to
the mounted display unit .

Now the instrument is ready for
wiring .

Figure 2-3 Panel Mounting

(0.040) to 6.4mm

EM235/PM335 PRO Advanced Power meter
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| 113.40 |

91.5
108.70

(0]
Lwar gl
BEE 0O
( oo )000D0O0D=S

44.80 20.40

< —t! = ——
| g
il il

— [}

90.00

17.80

‘ 90.00 71.00

Figure 2-5 PM335 PRO with 4 modules dimensions

RPM335 DIN Rail Mounting
The RPM335 PRO can be mounted on a 35-mm DIN rail.

91.50

Figure 2-6 RPM335 PRO DIN Rail mounting dimensions

EM235/PM335 PRO Advanced Power meter
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Affix the DIN rail adaptor to
the PM 030 using the snaps

Figure 2-7 DIN Rail adaptor assembling

Module mounting

Ensure that all incoming power sources are shut OFF before installing a
module. Failure to observe this practice can result in serious or even fatal
injury and damage to equipment.

MODULE LOCK
LATCH

EM235/PM335 PRO Advanced Power meter 21
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Module connector cover

REMOVE COVER TO
CONNECT MODULE

Remove Module
onnector cover before
assembling module

[—1 | EEe—
:
8 Y
. T
| |
i ° B
ENN'}
[
) 0
—

CONNECTMODULE |

Remove Module
connector cover before
assembling module

§ REMOVE COVERTO

Electrical Installation

Note:

1. The PM335 PRO is mounted on metallic panel which is part of the
switchgear, or as EM235 on DIN rail inside the switchgear, the
switchgear metal plate must be connected to earth (ground) for
safety purposes.

2. Allincoming 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.

3. Before connecting the instrument to the power source, check the
labels at the front of the instrument to ensure that your instrument
is equipped with the appropriate rating input voltages and
currents.

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

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

9.

10.

While wiring the instrument CT primary or HACS* to the secondary
of an external third party current transformer, the external current
transformer secondary output 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.
It is required to use a 2A Low-Voltage Circuit Breaker before
connecting to Mains (voltage inputs)

It is recommended to use non-insulated ferrules as wire terminal,
such as: P/N: F77-8-M i Manufacturer: PANDUIT

There shall be reliable segregation or separation by barriers
between the following different circuits:

a) Class 1 field and factory installed wiring (such as CT output leads, voltage measurement
leads, mains input power), terminals, and uninsulated live parts; and

b) Class 2 and Class 3 field installed and factory wiring, terminals, and uninsulated live

parts.

1 USE only UL LISTED External CT XOBA/7 (61010 -1/2 -030/ UL2808)

EM235/PM335 PRO Advanced Power meter
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Electrical Installation

Typical Installation

Line (+)

NE)

LOAD

—H

e
z
m
>
4 o
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2 3 555665
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il
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l{‘l T P8 5006
| ! | |
- SW2 "# [ :snosmuc&mml
40-290V AC/DC 2A '_T__-_' TT,_HHJ
L1 ; o
L2 =L
L3 2
N 2

Figure 2-8a PM335 Typical Installation Diagram

Use LISTED Energy monitoring transformers

avon

420/260 AC/DC (150mA max)
—=

SHORTING SWITCHES

EM235/PM335 PRO Advanced Power meter
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Line (+)
120/250 AC/DC (150mA max)
N ()
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Up to 31 devices o ‘”! E0+ SO]
—5
E-JSATEC =)
- o0® S—IORTIN(SNITCHES
= ) Q- O —
& - |
> ) :
z O |
g 9 o= |
o o opn EM235 Y (S-S S Y.
o A
ORR® _ E==T
J SW1 FHvi v2 va VNN +H1- #1243
wﬂ RR 4] 000000)|
v } — .
! |
:{ ! |** - 7’1 1°- ©=6 -0y
= | | 14k | 14-
I SWZ | ISHORTING SWITCHES |
40-290V AC/DC Lo ,,k,,; TTHHQJ
L1 ‘ o >
L2 >
L3 » LOAD
N >

Figure 2-9b EM235 Typical Installation Diagram
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Electrical Installation

Special Sensor Interface
Typical Electrical Installation

- =
= =T B8 :
2 ;. ‘ ‘
=] - 2l § SR S S
Pl oo 5=
| a fritw - | = Q«——:jv'
] = + T
e LINDSEY CVMI Pole Top Sensor (PTS)
SYSTEM & —
MV POLE
L1 Surge Amrestes  PTSY
o
L2 Serge Amester  PTS2 I o
L3 Surge Asrester PTS3 = l N
~n A 1|
o+
= |5

6 mm’ min. GROUND wire

-

A0

w

12voc
PS

POLE GR

OUND

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

A

The equipment installation shall conform to the following instructions:
a) Circuits Breakers (AC and DC) in the PTS PRO must be "OFF"

b) HV Arresters must be installed closed to the PTS on the MV lines.
c) HV Arresters and PTS must be directly grounded to earth
d) The PTS PRO MV Analyzer must be directly grounded to earth

To keep the PTS PRO Ingress Protection (IP65) while installing cables
from PTS, Power Supply and GROUND to the PTS PRO MV Advanced

Analyzer, use IP65 gland cable

EM235/PM335 PRO Advanced Power meter
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-
JasnlPr. s |
=6

The PTS PRO supports two different power supply sources:
1 AC Power supply i 88-265 VAC i 50/60Hz, applied to CB1
1 DC Power supply i 12VDC (can be from an external backup unit), applied to CB2
Perform the PTS PRO installation by following instructions:
1. Plug each PTS cable to the appropriate connector on the
Surge Protector ASSY. (PTS PRO - item 5)
2. Connect AC power supply to CB1 and/or DC power
supply to CB2 1
3. Connect GROUND wire to PTS PRO GROUND nut

EM235/PM335 PRO Advanced Power meter 27
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Electrical Installation

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.
Table3bel ow

summari zes

PRO SERIES external connections.

Table 2: Wiring Characteristics

t

he different EM28MPHI3BE t or s 6

Conductor size

] Torque
Terminals PRO Minimum Maximum (N Notes
m
model AWG (mm?) | AWG (mm?)

Aux. Power ALL 22 (0.5) 12 (2.5) 0.5-0.7 | Use 600V insulated

Supply Inputs conductors

L/+, N/- Required crimped
ferrule:

AUX. Power Panduit (22AWG)

Supply Inputs F75-10-M

. Panduit (12AWG)

. F81-10-M

(DC-DC Type)

Voltages Inputs | ALL 22 (0.5) 12 (2.5) 0.5-0.6 | Use 600V insulated

V1, V2, V3, Vn conductors
Required crimped
ferrule:
Panduit (22AWG) F75-8-
M Panduit (12AWG)
F81-10-M

Current Inputs | ALL 14 (1.5) 12 (4) 0.35- Use 600V insulated

11, 12,13, 14 0.4 conductors
Required crimped
ferrule:
Panduit (26AWG) F75-8-
M Panduit (12AWG)
F81-10-M

COM1, I/0 26 (0.5) 12 (2.5) 0.5-0.6 | Use 600V insulated

connections conductors
Required crimped
ferrule:
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

EM235/PM335 PRO Advanced Power meter
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Terminals
All used terminals consist of detachable terminal, except for the current measurement inputs
terminals.
® L =
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Figure 2-10 EM235/PM335 PRO Terminals View

Power Source Connection

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,;
i 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:

1. Connect the positive wire to
terminal L/+

2. Connect the negative wire to
terminal N/-.

Voltage Input connection
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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,;

i 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.

690V Inputs
- 400 >
690
2 .
400
>
690 690 400
- > >
V1 V2 V3 VN

690V inputs are usually used with direct connection. Use any of the seven wiring
configurations shown in Figures 2-8 through 2-15.

800V Inputs

A
\

800

A
Y

800 800 460

A
A
J
A
A
Y

Vi V2 V3 VN

800V inputs are usually used with direct connection. Use any of the seven wiring
configurations shown in Figures 2-8 through 2-15.

EM235/PM335 PRO Advanced Power meter
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120V Inputs
- 0 >
120

2 .

70 >
120 120 70
- < >
V1 V2 V3 VN

120V inputs usually imply use of a potential transformer (PT). The PT requires use of any of
the four wiring configurations shown in Figures 2-7 through 2-10.

Current Input Connection

The EM235/PM335 PRO series provide two different CT connections:

1 Using internal CT, connect the primary winding at the current terminals following the
current flow polarity

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

Wiring Diagrams

For AC input ratings, see Technical Specifications in Chapter 14 for more details.

Table 3 presents the available wiring configurations in the meter. For more details, see
Basic Meter Setup in Chapter 5.

Table 3: Wiring Configurations

Wiring Configuration Setup Code Figure
3-wire 2-element Delta direct connection using 2 CTs 3dir2 2-11
4-wire 3-element Wye direct connection using 3 CTs 4LN3 2-12
4-wire 3-element Wye connection using 3 PTs, 3 CTs 4Ln3 or 4LL3 2-13
3-wire 2-element Open Delta connection using 2 PTs, 2 CTs 30P2 2-14
4-wire 2Y¥2-element Wye connection using 2 PTs, 3 CTs 3Ln3 or 3LL3 2-15
3-wire 2¥2-element Open Delta connection using 2 PTs, 3 CTs 30P3 2-16
4-wire 3-element Delta direct connection using 3 CTs 4LL3 2-17
3-wire 2¥2-element Broken Delta connection using 2 PTs, 3 CTs 3bLn3 or 3bLL3 | 2-18
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Figure 2-11 3-Wire 2-Element Delta Direct Connection Using 2 CTs (Wiring Mode = 3DIR2)
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Figure 2-12 4-Wire Wye 3-Element Direct Connection Using 3 CTs (Wiring Mode = 4LN3)
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Figure 2-13 4-Wire Wye 3-Element Connection Using 3 PTs, 3 CTs (Wiring Mode = 4LL3 or 4LN3)
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0 o1

U+ N-fVvl V2 V3 N -1+ 11 12+12- 13+ 13-

AL

D S o = :e—e—o— |
SW2 :% % : : SHORTING SWITCHES :
2A L [ ___]. oo
+“*’-_L*“,_+rw-
L1 = = =
L2 ¢
3 . 5
30P2

Figure 2-14 3-Wire 2-Element Open Delta Connection Using 2 PTs, 2CTs (Wiring Mode = 30P2)
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This configuration provides accurate power measurements only if the voltages are balanced.
Figure 2-15 4-Wire Wye 2¥2-Element Connection Using 2 PTs, 3 CTs (Wiring Mode = 3LL3 or 3Ln3)
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Figure 2-16 3-Wire 2%2-Element Open Delta Connection Using 2 PTs, 3 CTs (Wiring Mode = 30P3)
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Figure 2-17 4-Wire 3-Element Delta Direct Connection Using 3 CTs (Wiring Mode = 4LL3 or 4Ln3)

EM235/PM335 PRO Advanced Power meter



Chapter 2 Installation

Electrical Installation
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Figure 2-18 3-Wire 2%4-Element Broken Delta Connection Using 2 PTs, 3 CTs (Wiring Mode = 3bLn3 or 3bLL3)
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Wiring Diagram of GWP Sensor Interface

' " >
m “m] AP

Ln 0 0 0o 900000

Joelg

umoag

L1
L2
L3

avoi

Figure 2-19 GWP Sensor Interface

Configuring CT / PT ratio

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 50.2

CT ratio: set Primary Current, A in accordance with the sensor type (table 1) being
interfaced:

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

EM235/PM335 PRO Advanced Power meter
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Basic Configuration

0 4LN3 -

T E T

T E—
2 Frimary, A
Mominal Frequency, Hz 50 ﬂ
Phase Order ABC hd
L1 Current Direction Regular ﬂ
L2 Current Direction Regular ﬂ
L3 Current Direction Regular ﬂ

Demand Setup

Power Block Demand Period, min 15 ﬂ
MNumber of Blocks in Sliding Demand 1 ﬂ
Power Demand Sync Source Meter Clock ﬂ
Volt Demand Period, s S00
Amp. Demand Period, = S00
Harm. Demand Period, = 800

Figure 2-20: CT/PT Setup

Wiring Diagram of Lindsey Sensor Interface

Figure 2-20 Lindsey Sensor Interface

DC voltage measurement
EM235/PM335 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 |1 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/I4 serve as
independent channels/meters.

EM235/PM335 PRO Measures up to 800V DC via direct connection to the Pro meter:
Measuring up to 850V DC and 2900V 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.
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Configuring CT / PT ratio

Correct Connection
METER UNIT

These connection must be implemented as shown

Voltage Ratio Module Characteristics:

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

When using the SATEC VRM, the correct ratio coefficient must be set with PAS software

(Abasic confiPfratiocec3.6onodo tab)

PRO - General Setup

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

Basic Configuration
[ PT Ratio 3.5
ey HHI}' L= 00
CT Primary, A 5

EM235/PM335 PRO Advanced Power meter
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Configuring CT / PT ratio

DC current measurement (hall effect sensors)

EM235/PM335 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.

[ owew] [owem] [

=

——

J

+ -0
P.S. +/-15VDC

¢« -0
P.S. +/-15VDC

Notes:

PR |

== D
PS. +/-15VDC

- 0 1+ GNO | !‘-on.cnol

s -0
P.S. +/-15VDC

1 Itis mandatory to use cabling featuring double insulation (600V) when connecting
HE sensors to PRO Series meters.

T Itis mandatory to use a separate power supply for each sensor.

Requirements for power supply for Hall Effect Sensors:

1
1
1
1

)l

Double insulation
No Ground connection permitted

Overvoltage withstand 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

DC power is calculated with indication for power flow direction.

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

Typical Current measurement accuracy: better that 0.5% (depending on HES type)

EM235/PM335 PRO Advanced Power meter
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®® SATEC

|GX UUI + JGN Hall Sensor

V1V2V3N
4r/ % a o

Hel- I2el2 [3+13

L @0

DC setup

DC setup is defined through PAS or through the meter basic setup menu

Setup menu

EM235/PM335 PRO Advanced Power meter
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Chapter 2 Installation Configuring CT / PT ratio

Site TS 14709722 13:53
BASIC SETUP OF=d
WIRING MODE 30P2 -
PT RATIO 1.3

PT SECONDARY (L-L) 0.0
CT PRIMARY, A 5

14 CT PRIMARY, A 0

NOMINAL FREQ., HZ ‘ED "
PHASE ORDER CBA -
L1 CURRENT

Regular A
DIRECTION

Nominal freq section in the basic setup enables choosing DC.

50 |
60
DC

Note: DC option will appear in the menu for HACS input meters only

PAS menu

EM235/PM335 PRO Advanced Power meter 41



Chapter 2 Installation Configuring CT / PT ratio

Display Setup I Relay Outputs I Counters I Transfarmer Comrection I Periodic Timers I Local Settings
Basic Setup I Device Options I Control/Alarm Setpoints I Analog Outputs I Analog Inputs I Digital Inputs

Basic Configuration

Wiring Mode 4LN3 ﬂ
PT Ratio 1
PT Secondary (L-L), WV 230
CT Primary, & 1000
CT Secondary, & 5 ﬂ
14 CT Primary, & 4000
c
Mominal Frequency, Hz oc -
Al

Note: DC option will appear in the menu for HACS input meters only
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/0O Connections

Built-in I/O connections

The EM235/PM335 PRO are equipped with 2 built-in optional digital inputs, 1 relay output

and 1 analog input, for I/O ratings see Technical Specifications in Chapter 14.

1 Two optically isolated status inputs are provided for status monitoring, pulse counting,
external power demand period, and time synchronization at 1ms sampling rate

1 One Solid State relay output provided for energy pulsing, alarms, or remote control

1 One optically isolated analog input with an internal power supply and current input
sensing of -1mA to 20 mA

—Line (+)
120/250 AC/DC (100mA max)
! NG

-

LOAD II

_\p-—q| |pl L

% % rTT”TT/ " /‘l
MELI\ floH D2 CM_Al AL

Figure 2-19 EM235/PM335 PRO built-in 1/O wiring connections

Warning: Restriction of the built-in relay output to use mains circuits switching

I/0O module installation and connection

Before 1/0 Module installation ensure that all incoming power sources are shut
i OFF. Failure to observe this practice can result in serious or even fatal injury
and damage to equipment.

Module connector cover ‘ |
N

cover o
T MODULI

REmovE
COMNEC

22 Remove Module
Remove Module & 1] connector cover before
connector cover before Saaesabing ivodeba

sEesEeEE =1

—

Figure 2-20 Module Connector Cover T Before Module Assembly

For I/O ratings, see Technical Specifications in Chapter 14.

External Modules connection to Pro

EM235/PM335 PRO Advanced Power meter 43



Chapter 2 Installation

I/0O Connections

EM235/PM335 might be connected to up to 3 external modules from different kinds

according to the needed application. The externl modules includes digital input and outputs
from various types.

Basically. Connecting 1 module d o e sreqdire external aux power supply.

When connecting more than 1 external module external aux power supply is needed.

Note: The external aux power supply is connected as an add on external module to the 3
externally connected modules.

There are certain configurations and connections depnding on the modules connected

externally that enables connecting more than 1 module with no need for external aux power
supply. The below table defines the approved configurations and the temperature limits

while using this special configurations.

Module oper
Temperature__ | 8DI-DRY | 8DI-WET | 4DO | CELL | AUXPS
-40¢é%0 2 NO NO NO NO
-40é%0 NO 3 NO NO NO
-40eé%0 NO NO 2 NO NO
-40é%0 1 NO 1 NO NO
-40¢é %0 NO 1 1 NO NO
-40¢é%0 NO NO NO 1 NO
-40eé 7o 1 NO NO NO NO
-40eé 70 NO 1 NO NO NO
-40¢éTOo NO NO 1 NO NO
-40¢éT0o NO NO NO 1 NO
-40¢éT0 3 NO NO NO YES
-40éTO0 NO 3 NO NO YES
-40¢é 70 NO NO 3 NO YES
-40¢éT0 2 NO 1 NO YES
-40¢éTOo 1 NO 2 NO YES
-40¢é 70 NO 2 1 NO YES
-40¢é 70 NO 1 2 NO YES
-40¢é 70 1 1 1 YES
-40¢éTOo NO 1 1 1 YES
-40¢éTOo 2 NO NO 1 YES
-40¢é 7o NO 2 NO 1 YES
-40¢é 7o NO NO 2 1 YES

EM235/PM335 PRO Advanced Power meter
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8 DI Module

Eight optically isolated status inputs are provided for status monitoring, pulse counting,
external power demand period, and time synchronization.

The EM235/PM335 PRO series can be equipped with up to 3 x 8Dl modules

Input4
——o

Input3
Input2
—e

Input1
-—

2 3 4CM

cm 8 7 6 5

D o1 van05 nowas S
| | S
DRY CONTACTS || §
» 0 -0 4o
L J

f

g0 )
RDY @
v

i
T

Figure 2-21 8 DI i Front view & Digital Input Connection 7 Dry contact model

el

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

Inputs 3INCONW LOINNOD 4:
=
Inputé :% 0 01 ¥3IA0D INOWIY gg Input4
Input? N @ o ‘ ®” Input3
T WET CONTACTS e[z
E@ ® - Inputi

P o 0

Figure 2-22 8 DI - Digital Input Connection i Wet contact model

In case of Wet contact module the extenal 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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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. Up to 3 modules can be

installed
Power I — ] Power
Supply %) | 5vnaom 1oanNoo S Supely
" @ 0L ¥3IA0D INOW3Y ® .
=17 2
o} 5(0 s
2 { O 0O 49

2

Figure 2-23: 4RO Module Connection

4 DI/2 RO Module

Four optically isolated status inputs are provided for status monitoring, pulse counting,
external power demand period, and time synchronization.The PRO series can be equipped
with up to 3 x 4Dl modules.

The 2RO module has two electro-mechanic relays (EMR) or solid state relays (SSR) outputs
provided for energy pulsing, alarms, or remote control. Up to 3 modules can be installed.

Power

| Suppl
FTINAONW LI3INNOD . PRTY
01 H3A0D IAONIH

i

cCMm 8 7 6 5
ND2 NOL

I u N — u I Power
Inputi - D _ j 37ncow Lo3nNoo § _ ® S.Jppl"
Input2 © 01 ¥3IA0D IAOW3H ® - m
Input3 - g o
o—or~ ® 2
>npud ., - WET/SSR  ||&|s+—TwmzH
VOLTAGE - 5 i} @ . @ ® 2

Figure 2-25 4DI/2RO WET Contact/SSR
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AUX_PS Module

The AUX_PS module designed to increase the power ability of the meter. In case of three
optional modules connected to meter use Auxiliary Power Supply as a fourth module.
Voltage range of AUX PS: 88-264AC, 125-300 VDC.

rJ 5 Power
Supply
3INAOW LO3INNOD

OL1 ¥3A0D 3AONW3N

S

S
_ 9 °

Figure 2-26: AUX_PS Module Connection

AUX DC PS Module

The AUX_PS 24VDC module designed to provide the power supply ability of the meter in
the low DC Voltage range. This module can provide the supplying power to the meter alone
(no power connected to the main power supply), even in case of three optional module
connected. In case of three optional modules connected to meter use Auxiliary Power
Supply as a fourth module.

Input Voltage range of AUX PS 24VDC: 9-36 VDC.

rJ 5 Power
Supply

3TINAOW LO3NNOD

OL1 ¥3A0D 3AOW3N

S

S
\0 o)

Figure 2-27: AUX DC PS Module Connection

4A0 Module

The PRO series supports up to three removable 4-channel 4A0 modules with a total of
12 analog output channels that can output DC currents proportional to the measured
analog quantities. All outputs are optically isolated and have an internal power

supply.

a
T

[ —— 1]

DDA

Figure 2-28: 4A0 Module Connection

The AO modules supports 0-1mA, £1mA, 0-20mA, or 4-20mA (manual configuration on module or
remotely programmed).
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output current. The 0-1mA and +1mA analog outputs provide 100% overload currents
up to 2 mA and £2mA.

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

The 4 analog outputs are scaled to provide the desired engineering scale and resolution
The analog output current range is chosen either using the internal dip switches or though PAS

SW1 _
OPT. 1]2
+/-1mAJOFFJOFF
-20mA] ON |OFF
imA JOFF] ON
4-20mA] ON | ON

On board SW1 defines the output current range according the above table

Communications Connections

Before installing any Communication Module, 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.

Several communication module options are available for the EM235/PM335 PRO:
Built-in serial Communication COM1: RS-485
Built-in Infra-Red serial Communication COM4: IR
Built-in USB Device Communication: USB-C connector
1 Built-in 2 x 10/100Base T ETHERNET Communication i Daisy Chain or double
independent Ethernet ports: RJ-45 connector
1 3 x5mm pitch detachable terminal block
for COM2 RS485 connection

A full description of the communication protocols is found in the EM235/PM335 PRO
protocol guides that come with your meter.

[10/100 BaseT 8ETH]]

se
\

-

o)
; ID == —
; ]

e

Figure 2-278: Communication ports location
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COM1 RS-485 Connection

Built-in communication port COM1

xM13x PRO series
COM1 RS-485
PC serial COM
#1 port RS-485

Shield
.~

A

B K
g T R1, R’Z =120Q - 5000, 2 W
%2 =

K

5 kC

C
#32

mEs

Figure 2-29: COM1 RS-485 2-Wire Connection

The connector is removable with three captured-wire terminals.
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Ethernet Connection
The external equipment TERMINAL connection type is RJ-45

The type of equipment that might be connected to the TERMINAL is:
Personal Computer i

1  PCor LAPTOP 10/100Base-T

1  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 Il for insulation to be
suitable for SINGLE FAULT CONDITION

ETHERNET 1 connection

1P cloud

s
ﬂ..
C]ee

Figure 2-30: Ethernet 1 Connection i RJ45 connection
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ETHERNET Daisy Chain connection

Figure 2-31: Ethernet Daisy Chain Connection with fall back (RSTP support)
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Figure 2-32: Ethernet Daisy Chain Connection with fall back (RSTP support)
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Figure 2-33: Ethernet Daisy Chain Connection without fall back

Double ETHERNET connection

1P cloud 2

Figure 2-34: Double Ethernet Connection
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USB connection

To prevent potential differences between the Personal Computer (PC) USB port and

A the EM235/PM335 PRO USB device port, it is recommended to use a galvanic isolated
USB adaptor before connecting the EM235/PM335 PRO USB port to a Personal
Computer (PC), or to use battery powered PC.

b= &l i  — (ki HC=3I =N

USB-C casLe / /

LAPTOP

Fi g23rf5%¢ USB dJdUOUSEe ctoinmrecti on
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Chapter 3 Operating the EM235/PM335 PRO Control and Indicators

Chapter3 Oper at EM@36hemRA5

Device Controls

The EM235/PM335 PRO is entirely controlled either from the display unit, or by using the
supplemental PAS power analysis software package.

Indicator LEDs

The EM235/PM335 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 Load bar.

LED Name| Color Status Description
Flashing
CPU Green 1 sec On, Device operational and is functioning normally.
1 sec Off
g Iﬁ:gkne% Device_ is in the Service Mode and is not
1 sec Off’ operational.
Flashing A critic_al error ha_ls occur_re_d - _the de\_/ice is not
3 flashes operaponal. D_eV|ce servicing is rgquwed. For
1 sec Off’ more information, see Diagnostics Mode
below.
MAIN . . . .
POWER Green On Voltage is supplied to the main power supply unit.
BACKUP Voltage is delivered to the backup power suppl
POWER | ©reen on unit. ’ PP i
Flash at The device measures imported (consumed)
user- active and reactive energy. For information on
kWhikvarh | Red programmed | defining the LED pulse rate, see Advanced
rate Device Setup in Chapter 6.

Modes of Operation

The EM235/PM335 PRO can run in the following modes:

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.

Energy Test Mode

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

Service Mode

Service Mode is used for local upgrading of EM235/PM335 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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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 20 for the list of diagnostic events that cause a critical error. See Device
Diagnostics for more information on the EM235/PM335 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 display unit 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 3,
and Viewing and Clearing Device Diagnostics in Chapter 10.

Communicating with the EM235/PM335 PRO

Communication with the EM235/PM335 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.

COM1-COM4 Serial Communications (standard)

The EM235/PM335 PRO has three standard serial communication ports COM1 through
COM4 for communicating with the master workstations, RTUs, PLCs or PASE @ PCs, and
with an optional remote display. All serial ports can operate in the RS-485 two-wire mode.
The COM1 is an RS-485 port. The COM2 ports can also be used for RS-485 two-wire
communication (on add-on module). Local programming and upgrading the device firmware
can be established by any communication 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 EM235/PM335 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.

The COM3 port has different connection terminals and is intended for communication with
the LED display unit (RDM i future release)

The IR port is identified in the EM235/PM335 PRO as the COM4 port. It is factory preset to
19200 bps, 8-bits/No-parity data format, and programmed for the MODBUS RTU protocol.
The IR port can be equipped with an IEC- or ANSII-compatible optical head.

See Configuring Serial Ports in Chapter 5, for information on how to set up serial ports in
your device. For wiring diagrams, refer to Communication Connections.

USB Port (standard)

A USB node port is intended for local communications with the support PAS software. It is
directly connected to your PCbdbs USB port wusing
communications does not require any settings. Just connect your PC to the EM235/PM335

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.
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Chapter 3 Operating the EM235/PM335 PRO Communicating with the EM235/PM335 PRO

Ethernet Port

One or two 10/100Base-T Ethernet ports provide a direct connection of the EM235/PM335
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
EM235/PM335 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

W Note

To provide simultaneous file services for all ports, the EM235/PM335 PRO keeps

independent file pointers for each communications port. For a TCP port, the EM235/PM335

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, s &k&235%AV335€ROMODBUSfCenmmunicationst h e
Guide.

Using PAS

PAS is the support software supplied with the EM235/PM335 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 EM235/PM335 PRO port using the
MODBUS RTU, MODBUS ASCII and DNP3.0 protocols. For information on installing and
using PAS, sd&sngPABapter 5 A
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Device Inputs

AC Inputs

The AC 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.

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 V3 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 Setup in Chapter 6.

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

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 Setup in
Chapter 6.

Sampling

7 AC channels (3 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.

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.

Digital Inputs

The EM235/PM335 PRO can monitor 2 digital inputs in the device (optional) and up to 3
removable 8-channel digital input modules with a total of 26 inputs. The modules may be
ordered with input options for dry contacts, or +24V, +125V and +250V wet inputs.

All 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.

Digital inputs have 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.

Analog Inputs

The EM235/PM335 PRO monitors 1 on-device universal analog input (Al) and up to 3
removable

6-channels analog input modules (future), with a total of 19 Al, which may be used for
measuring DC and low frequency currents and volts, temperature through temperature
sensor.
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The following Al modules may be ordered with the device:

1 6-channel optically isolated Al modules with optional ranges of 0-1 mA, £1 mA, 0-20 mA,
or 4-20 mA, 0-50 mA or £10 V. The 0-1 mA and +1 mA analog inputs can measure 200%
overload currents up to 2 mA and £2 mA.

1 The EM235/PM335 PRO may be equipped with up to three 6Al modules.
The scan time for regular analog inputs is 1 ms.

Each analog input can be independently scaled to provide true readings in the user-defined
engineering units (see Programming Analog Inputs in Chapter 6).

Device Outputs

Analog Input/Outputs

The EM235/PM335 PRO supports up to three removable 4A0 modules with a total of 12
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
0-1mA and +1mA analog outputs provide 200% overload currents up to 2 mA and £2mA.

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

Each analog output on the same module have the same scaling mode defined to all
outputs.

Each analog module outputs can be independently scaled to provide the desired
engineering scale and resolution (see Programming Analog Outputs in Chapter 6).

The EM235/PM335 PRO has an on meter 1 Al.

The analog input has Universal (-1mA to 20mA,; range configurable: £1mA, 0é 1mA, 0é 20mA,
4¢é 20mA etc.) The Al scan input is ImSec with an accuracy < 0.5% FS

Relay Outputs

The EM235/PM335 PRO provides one on-device relay output (SSR) and up to 12 digital
outputs through three plug-in 4-channel relay output modules. Each module has eight
electro-mechanical relays 2-contact SPST Form A.

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

Characteristic Form A Relays
Operate time 10 ms

Release time 5ms

Bounce time 1ms

Mechanical endurance 10,000,000 operations
Electrical endurance (5A/250V) 50,000 operations

Each relay is independently programmable and operates in latched, unlatched, pulse or KYZ

mode.
Relay operations can be inverted so that the relay is energized in its non-active state and
decenergized when it is operated. This mode, known as

purposes to send alarms when the device is not operational either due to a fault or due to
loss of power.

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.
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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.

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.

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 Relays

Latched relays 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 relays are in inactive state until local conditions are
reevaluated. All active remote commands for non-retentive relays are cleared.

Retentive relays retain their 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, all relays are released regardless
of their operation mode and all remote relay commands are removed.

RMS Measurements

All RMS quantities are based on 1/2-cycle true RMS measurements performed over 64
samples of the acquired waveforms. The 1/2-cycle quantities are values (normally, RMS
volts, RMS currents and unbalances) measured over one cycle and updated each half cycle
. This allows fast response to power quality events.

RMS Trace

The EM235/PM335 PRO handles a circular RMS trace buffer that stores the last forty 1/2-
cycle RMS, unbalance, zero-sequence and frequency readings. This allows the data
recorder to provide 1/2-cycle trending of up to 20 pre-fault cycles when it is triggered from
the Power Quality.

The following table lists parameters that are available for pre-fault tracing.

Parameter Label
Phase-to-neutral volts V1,V2,V3
Phase-to-phase volts V12, V23, V3l

EM235/PM335 PRO Advanced Power meter 60



Chapter 3 Operating the EM235/PM335 PRO
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Parameter Label
Standard range currents 11,12, 13, 14
Standard range neutral current In

Voltage zero sequence V ZERO-SEQ
Standard range current zero sequence | ZERO-SEQ
Extended range current zero sequence IXx ZERO-SEQ
Voltage unbalance V UNB%
Standard range current unbalance | UNB%
Extended range current unbalance IXx UNB%
Power frequency Frequency

Data logs #14 (PQ data trend) is internally linked to the RMS trace buffer. The number of
pre-fault cycles for data trending is defined when configuring the Power Quality recorder.
See Configuring the Power Quality Recorder in Chapter 7.

Harmonic Measurements

The EM235/PM335 PRO provides harmonic measurements on three voltage channels V1-
V3 and four standard range current channels I11-14. To avoid erroneous harmonic readings
when the high fault currents saturate current channels, the harmonics registers are not
updated at the time of the fault.

The FFT analysis is performed over a 10-cycle waveform for 50Hz and 12-cycle waveform
for 60Hz system, sampled at a rate of 256 samples per cycle. This gives spectrum
components up to the 63 harmonic.

The following table lists harmonic quantities provided by the device.

Parameter

Label

Total Harmonics

Voltage THD V1ITHD 7T V3 THD
Current THD 11 THD - 14 THD
Current TDD 11 TDD - 14 TDD
Current K-factor 11 KF - 14 KF
Voltage Crest-factor V1CFi V3CF
Current Crest-factor 11CF-14CF

Total Interharmonics

Voltage THD

V1 THD/Ii V3 THD/I

Current THD

11 THD/I - 14 THD/I

Individual Harmonics

V1 Odd/even-harmonic distortion

V1 %HD1 - V1 %HD63

V2 Odd/even-harmonic distortion

V2 %HD1 - V2 %HD63

V3 Odd/even-harmonic distortion

V3 %HD1 - V3 %HD63

11 Odd/even-harmonic distortion

11 %HD1 - 11 %HD63

12 Odd/even-harmonic distortion

12 %HD1 - 12 %HD63

13 Odd/even-harmonic distortion

13 %HD1 - 13 %HD63

14 Odd/even-harmonic distortion

14 %HD1 - 14 %HD63

V1 Odd-harmonic voltage

V1 HO1 - V1 H63

V2 Odd-harmonic voltage

V2 HO1 - V2 H63

V3 Odd-harmonic voltage

V3 HO1 - V3 H63

11 Odd-harmonic current 11 HO1 - 11 H63
12 Odd-harmonic current 12 HO1 - 12 H63
13 Odd-harmonic current I3 HO1 - 13 H63
14 Odd-harmonic current 14 HO1 - 14 H63

Three-phase total odd-harmonic kW

kW HO1 - kW H63

Three-phase total odd-harmonic kvar

kvar HO1 - kvar H63

Three-phase total odd-harmonic PF

PF HO1 - PF H63

Symmetrical Components

Positive-sequence voltage V PSEQ
Negative-sequence voltage V NSEQ
Zero-sequence voltage V ZSEQ

Negative-sequence voltage unbalance

V NSEQ UNB%

Zero-sequence voltage unbalance

V ZSEQ UNB%

Positive-sequence current | PSEQ
Negative-sequence current I NSEQ
Zero-sequence current | ZSEQ
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Parameter Label
Negative-sequence current unbalance | NSEQ UNB%
Zero-sequence current unbalance | ZSEQ UNB%
Fundamental Phasors

Voltage magnitude V1 Magi V3 Mag
Current magnitude 11 Mag - 14 Mag
Voltage angle V1Angi V3 Ang
Current angle 11 Ang - 14 Ang

The device provides individual voltage and current harmonic measurements both in percent
of the fundamental component, and in corresponding engineering units. Quantities in
engineering units are calculated only for odd harmonics.

Angles for phasor vectors are given relative to the V1 phase voltage.

Aggregation Intervals

The device provides electrical measurements using a number of fixed aggregation time
intervals from 1/2 cycle to 2 hours. The demand measurements use programmable
aggregation intervals of up to 2.5 hours. The following table shows aggregation intervals
available for different electrical quantities.

Parameter 1/2cycle |1lcycle |[200ms |lsec|3sec |[10min |2 hours
RMS volts and currents X X X X X X x
Powers X X X

Zero-sequence X x X X X X X
Unbalance X X X X x x x
DC Voltage X x X x X x

Frequency x x x 10sec | x
Total

Harmonics/Interharmonic X X x x x
s

Individual Harmonics X

K-factor X X x x

Crest factor x x x x
Symmetrical components X X

Phasors x

The 200 ms RMS and unbalance quantities are integrated over a 10-cycle time for 50 Hz
and 12-cycle time for 60 Hz power system. The data for the 3 sec time interval is aggregated
from fifteen 200 ms time intervals. All RMS quantities aggregated from lower time intervals
represent true RMS readings over the entire aggregation interval.

Demands

Demand measurements are provided for volts, amps, total harmonics and powers. Two
different demand measurement techniques are used: block interval demand and sliding
window demand.

Block Interval Demand

The block interval demand is calculated by aggregation of measurements over contiguous
and non-overlapping fixed time intervals. Volts, amps and total harmonic demands are
produced by averaging 1 sec RMS aggregates. Power demands are evaluated using
integration of energies and averaging power over the demand time interval.

For volt, ampere and total harmonic demands, the demand period time is programmed from
1 second to 2.5 hours (see Advanced Device Setup in Chapter 6). For power demands, the
demand period can be selected from 1 min to one hour.

EM235/PM335 PRO Advanced Power meter 62



Chapter 3 Operating the EM235/PM335 PRO Metering

Sliding Window Demand

The sliding window (rolling) demand technique is applied to power demands. The sliding
window demand is calculated by averaging block interval demands over a number of

adjacent demand intervals, which produce a sliding window. The number of time intervals for

a sliding window can be selected from 1 to 15. When the present block demand interval
expires, the sliding window moves one step forward by replacing the oldest entry with the
most recent calculated block interval demand.

Accumulated and Predicted Demands

For power demands, the device provides an indication of two additional parameters: the
accumulated block interval demand and predicted sliding window demand. Both
accumulated and predicted demands can be effectively used for load shedding on the
substation feeders.

The accumulated demand represents the relative energy accumulated from the beginning of

the present demand interval and expressed in power units. It grows from zero at the
beginning and up to the final block demand at the end of the demand interval. If the
accumulated demand exceeds the allowed demand at any point, the final block interval
demand is more than the present accumulated demand (or equal if the load is
disconnected).

The predicted demand shows the expected sliding window demand value at the end of the
present demand interval, assuming that the load does not change. The predicted demand
reflects load changes immediately as they happen.

Power demands are calculated for all device energy accumulators, including the Summary
and TOU energy registers.

The following table shows demand quantities provided by the device.

Parameter Block Sliding Accumulated | Predicted
Demand Demand Demand Demand

X

Volt demands

Ampere demands

Voltage THD demand

Current THD demand

Current TDD demand

kW demand (import and export)

X

kvar demand (import and export)

kVA demand

X |X | X|X|X|X|X|X

X | X |X|X
X | X |X|X
X

Summary energy demand (16
configurable registers)

Maximum Demands

Every demand parameter is provided with the maximum demand register, which contains a
time-stamped peak demand value recorded since the last reset. Maximum power demand
registers are linked to the corresponding sliding demand source registers. If you wish to use
block interval demands instead of sliding window demands as a source, set the number of
the block intervals in the sliding window to 1.

For the TOU demand registers, the device allows automatic recording (profiling) of the daily
and monthly maximum demands to the data log together with the TOU energy readings.

Energy Metering

The EM235/PM335 PRO provides true four-quadrant energy measurements for kwh
imported and exported, kvarh imported and exported, and kVAh, with Class 0.2 ANSI C12-
20:2015 or Class 0.2S IEC 62053-22:2003 accuracy. Net and total energy measurements
for kWh and kvarh, and volt-hours and ampere-hours calculations are provided.

The device provides nine-digit energy counters by default. You can set the counters to have
fewer digits by changing the default energy roll value in your device (see General Setup
Device Option in Chapter 6).
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Energy Pulses

The EM235/PM335 PRO outputs energy pulses through relay contacts with a user-
selectable pulse rate (see Producing Energy Pulses and Programming Relay Outputs in
Chapter 6). The pulse type (complete pulse or KYZ pulse), pulse width and polarity are
freely programmable.

Energy Pulse LEDs

The EM235/PM335 PRO has one pulse LED on the front that provide energy pulsing for
imported kWh or kvarh.

The LED pulse rate (pulse constant) is user-selectable (see General Setup Device Option in
Chapter 6) and is programmed in secondary units. It does not depend on the ratings of the
external transformers. The LED pulse rate is set at the factory to 0.1 Wh/pulse
corresponding to one equivalent disk revolution.

The energy pulse LEDs are used for testing device accuracy by the external control
equipment through pulse readers. In order not to affect the energy accumulators, the device
should be put into the Energy Test Mode where the energy accumulators are disconnected
from the power sources. Energy Test Mode also prevents erroneous setpoint operation and
recording power quality events when the test volts and currents are applied to the device.
For information on entering the Energy Test Mode, see Device Options Menu in Chapter 3.

Summary Energy Registers

The EM235/PM335 PRO provides 16 summary (totalization) energy registers and 16
parallel demand registers that can be linked to any internal energy source, or to any external
pulse source that delivers energy pulses through the device digital inputs (see Chapter 8
Totalization Energy and TOU Registers).

Each summary register can be configured to accumulate energies from multiple sources
using arithmetic addition and subtraction. A summary register is allowed to be linked to
another summary register to provide more comprehensive energy calculations.

Time-of-Use

The EM235/PM335 PRO TOU system handle a 10-year calendar with up to 16 types of
days and up to eight tariff changes per day in each daily profile.

The device provides 16 TOU energy and 16 parallel maximum demand registers that

receive data from the corresponding summary registers. Each TOU energy and TOU
maximum demand register stores the accumulated energy and corresponding peak
demandsforupto 16t ar i f f s. S @ataliz&tibreEpergy and BOUfRegisterso f or
information on how to configure the TOU registers and define the tariff scheme in your

device.

The device allows automatic daily and monthly profiling of the TOU energy readings and

TOU maximum demands to the data log files. Data log files #15 and #16 are dedicated to
the TOU system profile log and can be configured to automatically record TOU daily and

monthly profiles (see Configuring Data Log Files in Chapter 7).
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Instrument Transformer Correction

Ratio and phase angle error correction can be applied to external CTs and PTs to achieve
overall metering installation accuracy, or be used in any metering installation to optimize the
accuracy of the metering data.

The user can program up to both ratio correction and phase angle error curves covering the
typical transformer operating range.

The EM235/PM335 PRO is able to calculate the transformer errors dynamically based on
the transformer performance characteristics and the actual CT current and PT voltage
signals appearing at the meter, to interpolate to the actual measured operating point and to
apply the interpolated error corrections to the meter calculations.

See Instrument Transformer Correction Setup on how to program the ratio correction factors
and phase angle errors for external CTs and PTs and enable correction in the meter. See
Device Options how to enable and disable correction in the meter via the front display.
NOTES

1. When transformer correction is enabled,
it is applied to all instrumentation, billing
and power quality calculations and
waveforms.

2. Transformer correction does not affect test LED pulse outputs.

3. Transformer correction is not operational in test mode regardless of the
optionds status.

Memory Backup Battery

The hardware circuit monitors the status of the memory backup battery. When the battery

level drops below the minimum allowed threshold, the B icon on the display status bar will
lit up, indicating that the battery should be replaced.

Logical Controller

The embedded logical controller allows monitoring any measured quantity or external
contacts to provide indication, counting and recording events when the monitored value
exceeds the predefined threshold or when status transitions are detected on the device
inputs. See Using Control Setpoints in Chapter 6 for information on programming the logical
controller.

The logical controller launches the Waveform recorder and Data recorder to record the input
waveforms and measured quantities at the time of the event. Control setpoints can also be
linked to the Event recorder to record setpoint transition events into the event log files.

Event Recorder

The Event recorder automatically records time-tagged self-supervision events related to
configuration changes, resets and device diagnostics. The logical controller can also be
programmed to trigger the Event recorder in order to put the events monitored through
programmable setpoints into the event report. See Configuring the Event Recorder in
Chapter 7 for more information on programming the Event recorder.

Power Quality Recorder

The EM235/PM335 PRO recorder continuously monitors voltage inputs and records time-
tagged disturbances and faults into the power quality event log. All power quality triggers
have programmable thresholds and can be adjusted for specific applications.

The Power Quality recorder is programmed to trigger the Waveform recorder and Data
recorder to record input waveforms and long-duration RMS trends during the time of the
disturbance. See Configuring the Power Quality Recorder in Chapter 7 for more information.
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Device Diagnostics

Device diagnostic messages may appear as a result of the EM235/PM335 PRO built-in
diagnostic tests performed during start-up and device operation.

All diagnostic events are recorded in the device Event log and can be inspected via PAS
(see Viewing the Event Log in Chapter 13). The diagnostics status is also stored in a non-
volatile register, which is not affected by loss of power and may be read and cleared via
PAS, from the RDM, or from a user application. Refer to the EM235/PM335 PRO
communication guides for the diagnostic register address and layout. See Device Diagnostic
Codes in Chapter 20 for the list of diagnostic codes and their meanings.

Device failures are divided into three categories:

1. Non-critical intermittent faults with auto-
reset. They do not cause the device to
restart but may cause temporary
degradation of device functionality,.
These faults are cleared automatically
as the condition that caused the fault
disappears.

2. Non-critical recoverable hardware or
configuration faults with manual reset.
These faults normally cause the device
to restart followed by repairing of the
configuration data. These faults must be
cleared manually via PAS, from the
RDM, or from a user application.

3. Acritical unrecoverable hardware or

configuration failure. The reason may be

an unrecoverable sampling failure, or

corruption of the time, the factory device

configuration or the calibration setup

data. A critical error causes the device

to release all its outputs and to stop

normal operation until the faults that

caused the critical error are cleared.
Hardware failures are normally non-critical recoverable faults that do not cause a system
failure but may cause data loss. Hardware failures are often caused by excessive electrical
noise in the region of the device.
A configuration reset may also be a result of the legal changes in the device configuration
whenever other configuration data is affected by the changes made.
In the event of a device fault, check the fault reason and clear the device diagnostics. If the
reason is a time fault, update the device clock. In the event of a configuration reset,
determine the device setup affected by the fault via the event log, and then verify the setup
data.
See Viewing and Clearing Device Diagnostics in Chapter 10, Viewing and Clearing Device
Diagnostics in Chapter 3, and Status Information Display in Chapter 3 on how to inspect and
clear the device diagnostics status.
If the device continuously resets itself or an unrecoverable critical error occurs, contact your
local distributor.
Device Fault Alarm
The EM235/PM335 PRO provides a global "DEVICE FAULT" event flag that is asserted all
the time while one of the non-critical diagnostics events exists. It can be checked from a
Setpoint (see Using Control Setpoints in Chapter 6) to give a fault indication via a relay
output. If the alarm relay is programmed for failsafe mode using inverting polarity, then its
normally closed contacts will be open if either the device looses power or a non-critical
device fault occurs. Note that in the event of a critical system failure, all relay outputs are
automatically released.
NOTE
The IRIG-B time faults may not be masked and may not be cleared externally. If the IRIG-B
time code signal is not provided, set the device time synchronization input to any unused
digital input (see Local Settings in Chapter 6) to avoid fault alarms caused by the IRIG-B
port.
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The PM335/EM235 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 PM335/EM235 PRO SERIES is also equipped with terminal connections sealed cover
to avoid unwanted electrical connections.

The following table shows the meter security levels and user access rights.

Table 4: Security Level and User access

Password Security level | Access rights

Password 1 Low Reset of billing and engineering maximum demands.
Device diagnostics.
Meter clock update.

Display setup.

Password 2 Medium TEST mode.

Reset of pulse counters.
Communications setup.

1/0O operation setup and control.
Memory and recorders setup.

Billing/TOU system setup.

Password 3 High Meter passwords setup.
(Administration ) )
level) Basic device setup.

Device energy and power options setup.

Reset of conventional log files.
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Configuring Meter Passwords

PAS allows you to prepare and save the passwords in the meter site database and then
download them at once to your meter or to multiple meters, or you can change any
password individually online.

To configure passwords offline or to update them all together, select Administration Setup
from the Meter Setup menu.

PM3350_EM3250 PRO - Administration Setup X

Passwords I

Password 1

Confirm password 1

Password 2

Confirm password 2

Password 3

Confirm password 3

Open | Save as... | Send |

’TI Cancel | Apply | Help |
Figure 3-1: Administration Setup Box 7 Passwords Setup Tab

The present passwords settings are never uploaded from the meter via the Passwords
setup. When you open the dialog, all passwords are zeroed.
To setup new passwords:
1. Enterthe first(lower-l evel ) password in the fAiPassword 10 box
inthef ol l owing fiConfirm passwordo box.
2. In the same manner, enter Password 2 and
Password 3 for the medium and high-level
security passwords.
3. Click fiSave aso to save the passwords to the sit
database. The passwords are stored in an
encrypted form.
4 Click fiSendd to update passwords in your meter.
To setup a password online:
1. From the Monitor menu, select Administration ->
Change Password, and then click on the
password you wish to change.

PM3350_EM3250 PRO - Change Passw... X

Mew password: I =
Confirm new password: I =

¥ Enable password protection

Send I Cancel |
3

Figure 3-2: Administration Setup Box i Change Passwords

2. Enter the new password and repeat it in the
foll owing AiConfirm new passwordo box.

3. Click Send to update the password in the meter.
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Chapter4 Usi ng Front Display

This chapter provides EM235/PM335 PRO Power Meter front panel information and operating

procedures.
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Figure 4-1a: PM335 PRO Unit
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Figure 4-2b: EM235 PRO Unit
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Display Operations

The EM235/PM335 PRO has a high-contrast graphical TFT LCD display for local data read outs,

meter setup and servicing.

The display operates in two modes:

1  Multi-page data display mode with Auto-Scroll feature allows you to scroll through display
screens and pages to view various billing, instrumentation and status data.

1 Programming mode allows you to enter menu-driven device setups for inspecting and
changing factory set meter parameters, or resetting maximum demands, counters and device
diagnostics messages.

The display is normally updated once per second.

Navigation Buttons

The EM235/PM335 PRO is provided with five/four navigation buttons as described below:

Button

Operation

FAVORITE button in PM335 only:

displays predefined favourite screens

ESCAPE/MENU button:

In menu screens - go one menu level up, until the main menu screen
In configuration screens i exit screen without sending any value

In editing fields - exit field editing without saving/sending the value

In display screens i open menu, with the selected item that led to this display
screen

UP/DOWN buttons:
In menu screens i go up and down over the open menu items, ignoring the level
In configuration screens i scrolling the fields that are available for editing

In editing fields i navigating up/down or right/left, incrementing/decrementing
counters

In display screens i scrolling through wrap-around the screens of the same level

OK/ENTER button:

In menu screens (not last level) i opens next level menu

In menu screens (last level) i opens a corresponding display screen
In configuration screens i enters field editing screen

In fields editing screens i saves and sends value, closes fields editing screen, goes
to parent configuration screen

In display screens i enable favorite screens
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Display Menus

The EM235/PM335 PRO has 6 multi-page displays listed in the following table.

Display Menus Display Icon

Display Contents

Favourite * Displays predefined favorite screens

. Displays all electrical parameter values:
Monitor n V/I/P/Q/SIPF/Freq/l-O/Counters/Communication status
Consumption Displays Electricity Energy/Gaz/Water consumption
Power Quality Displays Real Time Waveform V/I, Harmonics VI/I,

Phasor and Trends

Logs and Reports

Displays Event logs and Diagnostics

Setup & Diagnostics

dl
O
N
Lo

Device Setup screens and Diagnostics

Navigating using Display

The EM235/PM335 PRO provides, menu and submenu screens, multiple pages data displays. Your
present location is indicated upper bar as shown in the following picture.

Navigating in Main Menu

Figure 3: PM335 HMI Navigation

iy pp Harme 7143 T T Rep e F41 T 150318 154 Ao Hame 713 T B y wpp Hame A3 T e
Favorites Menitor Favorites Moritor Favorites Monitor Favorites Monitor
| O | @O | o e | o
Consumption Power Quality @ Consumption Power Quality Consumptiom Power Quality Consumption Power Quality
Logs & Reports  Setup & Diagnostic [&3 |::> Logs & Reports  Setup & Diagnostic | |:> Logs & Reports  Setup & Diagnostic f&r) Logs & Reparts  Setup & Diagnostic
\ @i \ \
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=
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Figure 4: EM235 HMI Navigation
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Display Operations

Navigating in Sub-Menu

4 Energy
a N

My App Name F132 TL 190317 1545

I
CTrTTETr—
4 Power & PF
4 Energy
4 Device I/O
B

Comm. Status

Status Indicators

Custom Parameters
Voltage L-L

Currents Max DMD

Device Counters

Comm. Status

Graphical icons and indications on the top status bar give immediate meter status indication and

show the present tariff rate.

The present date and time are indicated at right on the status bar. The date order can be changed
according to local rules via the "Real Time Clock" device setup menu.

My ATy RES R ER Uik R AL S Screen status bar shows type of displayed paramete
VOLTAGEL o= present date and timeNORMAILTEST mode indicatior]
alams indicationcommunication activity and battery
[Parameter valud [ MAXMIN ] status
v ¥
16 I | ‘o 1612 MyApp Name — A32 T 21/11/1909:34.
v me — :
1503 VOLTAGE L-L D2
o 161.0 kv
160.5
o
161}{0 w60 o (fremed | P 161.0 kv
: no. of pages in Shows possibie
submenu no.ofpagesin
163.0 ® 16 1 -0 kv sub-menu
21610 =

150.268

Use UP/DOWN scroll buttons to scroll through data displays.

Operating Mode Indicator

K 50.123 k-

The mode indicator gives information on the load presence and shows the direction of active power.

Indicator Icon Description
NORM Normal mode
TEST Test mode

Tariff Rate Indicator

The tariff rate indicator (T1 through T8) shows the currently active tariff rate.
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Chapter 4 Using Front Display Display Operations

Display Features

While energizing the device the display will show default screen line-voltages measurements as
described below:

PM335 default. Screen EM235 default. Screen

My App Name; FI32
VOLTAGEL

1610 =
1610 o

My App Name - FI32 T 211119 0934
Do

161"0 iz 1 Ok l

161.0 kv

. 50.268 161.0 kv

50.123 u:

The default screen can be changed using the Display Setup Menu
Display Setup

The EM235/PM335 PRO display has a number of programmable features that can be disabled,
enabled and adjusted via the meter Display Setup.

Using UP/DOWN/ENTER navigation buttons setup the desired display brightness and backlight
time in the SETUP/Diag>Display Setup\Adjustment menu as described below:

Site T5 TEST 02/07/20 m:nssite T5 TEST 02/07/20 10:11 Y Ts 02/07/2010:12
ok » Communication Setup
| » Device I/0 Setup BRIGHTNESS, % ‘50 ‘
X ) | ‘v Display Setup —
Favorites Monitor Custom Name/ID ® % l' /
Default Screen c
‘ Custom Screen | BACKLIGHT TIME, min 2
I “ [ Adjustment ]
| Load Bar |
1 d' Auto-scroll ¢
Consumpt. PQ Resolution | ol
[ ][ 2 ][ s ][ ¢ ]» vateatime
‘ b Reset Setup
W Q‘[S][bl[ﬂ[sl‘
Logs/Diag Setup ‘ E E |:|
| ABC ”SPACE” @ ”APPLYl‘ [j

W Note:

The EM235 display menus is identical to the PM335 display menus
Display Adjustment - Backlight

The backlight stays on as long as you selected in the display setup and then dims to conserve
power. The backlight time is factory set to 1 minute and can be programmed from 1 to 15 minutes.

Display Adjustment - Brightness
The contrast can be adjusted via the meter Display Setup
Display Measurement Units

The EM235/PM335 PRO has a selectable resolution and engineering units for volts, amps and
powers presented on the front display and via communications.

Display Resolution

The resolution menu bestows the user to select number of decimal points for voltages,
currents,power and energy monitoring values.
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Chapter 4 Using Front Display Monitor Display

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 Configuring the Display on how to
enable per-phase power readings in your meter.

Fundamental Component

The EM235/PM335 PRO can display total displacement power factor and active power for the
fundamental component if it is enabled through the display setup (see Configuring the Display).

When phase power readings are allowed, the EM235/PM335 PRO also displays per-phase
displacement power factor and active power for the fundamental component.

TEST Mode Data Display
The TEST data display is shown in TEST mode in place of the billing period data displays.

My App Name; FI32 TL 150317 1545 TEST mode dlSpIay

ENERGY TOTAL IMPORT [oR=2=1

test LED pulse rate in secondary Wh/imp;

1234567&9 test kWh and kvarh energy readings in primary units with an
extended 0.001 kWh resolution.

100«3h= TEST mode setup menu is enabled in Device Setup/Device

Options menu.
123456789.
PP.98

Monitor Displa

The Monitor Display menu consists of monitoring electric parameters, device resources status,
communication status and device diagnostics as described in table below.

Display Menus Display Contents

Custom Parameters Predefined screen that shows the custom parameters

Voltage & Currents Displays all voltage & current parameter values

Power % PF Displays all powers & power factor values

Device 1/10 Displays digital inputs status, relay outputs status and analogue
inputs/outputs

Device Counters Displays counters value

Communication Status Displays COM1-4 status, ETH1-2 IP address
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Chapter 4 Using Front Display

Monitor Display

Instrumentation Data Display

Measurements data represent general instrumentation data you can use while installation and
inspecting the meter. Use phase angles displays to check the order of phases when connecting
wires to the meter terminals. Use the UP/DOWN button to scroll to the desired data display

Custom Parameters

The custom parameters menu displays up to 4 predefined parameters to be seen in one single
display. This custom display can be setup as default screen.

Acces Monitor form main menu, using the UP/DOWN button select Custom Parameters and press
OK/ENTER button to display the custom paramters screen.

01/07/20 16:22 B3 T5 01/07/20 1623
|l custom screen (O

Site TS

*

Favorites

Consumpt.

i

Logs/Diag

W Note:

TEST

Monitor

:®

Ot

Setup

01/07/2016:22

Site T5 TEST

Custom Screen

» Voltage & Currents
» Power & PF

P Energy

» Phase Average

» Device I/O

Device Counters
Comm. Status
Device info

VZ LN

V1 LNmin

V2LL

V3 LLmin

2124 v
2085 Vv
2166 Vv
2208 Vv

The EM235 display menus is identical to the PM335 display menus

Voltage and Currents

ljplaerd 1 50756

Acces Monitor form main menu, using the UP/DOWN button select Voltage & Currents/Voltage L-N
and press OK/ENTER button to display the line-to-line voltage measurement screen, using
UP/DOWN button select the desired voltage/current parameter to display

Site T5

w

Favorites

TEST

Consumpt.

v

Logs/Diag

W Note:

01/07/20 16:22' Site T5

Monitor

%

&

Setup

TEST
Custom Screen

01/07/20 IS:ED‘SHE T5

TEST
| Custom Screen

01/07/2016:32| @

[» Voltage & Currents

] [= Voltage & Currents

]|

» Power & PF

» Energy

» Phase Average
Device I/0
Device Counters
Comm. Status
Device info

-

Voltage L-N
Voltage L-L
Currents
Current Max DMD
Averages
» Power & PF
» Energy
» Phase Average
» Device I/0
Device Counters
Comm. Status
Device info

The EM235 display menus is identical to the PM335 display menus
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Chapter 4 Using Front Display Monitor Display

My App Name FI32 TL 180317 1545

Phase-to-neutral voltages. Only displayed in 4-wire
configurations with a neutral.

VOLTAGEN [o=4=1
A 130
1 12700542
A 130
1 12700%:.
c
A 130
1 12700%%

50.268

Phase-to-phase voltages

A225
B 22000

A225
22000 3z |

A225
E3L A201

50.268

TR e T Phase and neutral currents

CURRENTS [oR=2=1

120, 2%

118.4%

11243
0.1

= B
®ecee

= B

Phase and neutral currents maximum demand with time
stamp

Average phases V/I/P/PF
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Chapter 4 Using Front Display Monitor Display

Power and PF

Acces Monitor form main menu, using the UP/DOWN button select

POWER & PF/Min/Max/Phase 1 and press OK/ENTER button to display the phase 1 min/max
power measurement screen, using UP/DOWN button select the desired power & pf parameter to

display
site T5 TEST 01/07/20 16:22‘ Site T5 TEST 01/07/20 16:40 | Site T5 TEST 01/07/20 16:41 |
Custom Screen | Custom Screen |
b Voltage & Currents » Voltage & Currents
* n [ _Power & PF ] |~ Power & PF
. . » RT values ¥ RT values
Favorites Monitor » Max DMD Total
» Energy [ Phasei |
» Phase Average Phase 2 [
" » Device I/0 Phase 3 1003"
.I d' Device Counters » Max DMD
Comm. Status » Energy
Consumpt. PQ Device info » Phase Average 1234567&9
» Device I/0 i
Device Counters
Comm. Status
M/ Device info PIglgg
Logs/Diag Setup
W Note:

The EM235 display menus is identical to the PM335 display menus

Site 5

RT VALUES: PHASE 1

989.8W |
B os00kw 2

B 10009vA
06

891.1Var

905.8var
517.5Var

1024.5vA
S2AVA o

MIN/MAX Phase 1 powers and power factor

MIN/MAX Phase 2 powers and power factor

MIN/MAX Phase 3 powers and power factor

MIN/MAX Total powers and power factor

Maximum Demand Phase 1 powers and power factor

Maximum Demand Phase 2 powers and power factor

Maximum Demand Phase 3 powers and power factor

Total powers maximum demand
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Measurements Energy Data Display

Energy displays show measurements total import/export for energy and phases energy. Use the
UP/DOWN button to scroll to the desired energy data display

Site T5 TEST 01/07/20 15:22‘ Site T5 TEST 01/07/20 16:44‘ Site T5 TEST 01/07/20 16:45 |
Custom Screen Custom Screen |
» Voltage & Currents » Voltage & Currents
* n b Power & PF b Power & PF
Favorites Monitor [v’ Eﬁ;%’;.t ] va:L:;%),’-t
» Export Total
» Phase Average [ Phase1 ]
I " » Device I/0 Phase 2
I Device Counters Phase 3
1 d’ Comm. Status » Export
Consumpt. PQ Device info » Phase Average
» Device I/0
Device Counters
Comm. Status
M/ Device info
Logs/Diag Setup

W Note:

The EM235 display menus is identical to the PM335 display menus

My App Name; FI32 T1 18503/17 1545 Phase 1 Import energy.
ENERGY IMP.: PHABE [OR=2=]

31.034

Okvarh
31.034

Phase 2 import energy.

Phase 3 import energy.

Total import energy.

Phase 1 export energy.

Phase 2 export energy.

Phase 3 export energy.

Total export energy.
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Chapter 4 Using Front Display Monitor Display

Device I/0O

The Digital I/O display shows three sub-menus: "Digital Inputs" display to show status of each
digital input, "Pulse/Event Counters" display to count external pulses or setpoint events, or as time
counters to count setpoint operation time, "Relay Outputs" display to show status of each relay
output. Use the UP/DOWN button to move from one display to another.

Site T5 TEST 01/07/20 1622 Site T5 TEST 02/07/20 10:03 | Site T5 TEST 02/07/20 10:04
| Custom Screen Custom Screen
» Voltage & Currents » Voltage & Currents
* a b Power & PF b Power & PF
) . » Energy » Energy
Favorites Monitor |» Phase Average }» Phase Average 12345678;9,
[» Device1/0 ] |~ Device 1/0
Device Counters [ Digital Inputs )
" | Comm. Status Relay Outputs ].00&3&
] I 4' Device info Analog Inputs
| Device Counters
Consumpt. PQ

v 1235780,
WA © ol

Logs/Diag Setup

W Note:
The EM235 display menus is identical to the PM335 display menus
My App Name; FI32 T1 150317 1545 D|g|ta| Inputs status
DIGITAL INPUTS [O=a=1
1-2 # OF PULSES/STATUS
0
0

Relay outputs status

Analog inputs
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Chapter 4 Using Front Display Consumption Display

Device Counters

The Device Counters display shows three sub-menus: "Digital Inputs” display to show status of
each digital input, "Pulse/Event Counters" display to count external pulses or Setpoint events, or as
time counters to count Setpoint operation time, "Relay Outputs" display to show status of each relay
output. Use the UP/DOWN button to move from one display to another.

Site T TEST 01/07/20 16:7.2‘ Site T5 TEST 01/07/20 16:57 S1C3
Custom Screen

» Voltage & Currents
» Power & PF 152 VALUE
Favorites Monitor > Energy “

» Phase Average

» Device 1/0 "
]

[Device Counters
Comm. Status

.II @ Device info l]
P =30
£
~ 0 o
Logs/Diag Setup "
0

Consumpt.

W Note:
The EM235 display menus is identical to the PM335 display menus
Communication Status

Acces Monitor form main menu, using the UP/DOWN button select Comm. Status and press
OK/ENTER button to display the device communications ports status

site T5 TEST 01/07/20 16:22 | Site Ts TEST 01/07/20 1659 |EEY T5 01/07/ 50 Whglanfl 1 50 55
Custom Screen COMM. STATUS pemR 130
» Voltage & Currents
» Power & PF 300 bos
. 5 » Energy
Favorites Monitor » Phase Average sou bps 12345678?9.
» Device I/O 300 bps

Device Counters

[Comm. Status

II 21351192.168.0.203 100&

“" Device info 511 192.168.0.204
Consumpt. PQ ].23456789.
/ o %
W Note:

The EM235 display menus is identical to the PM335 display menus

Consumption Displa

Billing Period Data Displays

The EM235/PM335 PRO provides billing period data displays for energy and general purpose
volume data as m3, cf or Ccf calculated using Digital Input for water and/or gas meter application.

Only registers you selected in the billing/TOU register setup and tariff rates listed in the TOU daily
profiles are included (see Configuring Billing/Tariff Registers and Configuring the Daily Tariff
Schedule in Chapter 5).

The following example demonstrates the present billing period displays for two configured billing
registers (kWh imported and kvarh imported) and for three active tariff rates. The actual register
contents in your installation may be different depending on your selection of register sources.
Each billing period display lists all total and tariff energy, maximum demand and cumulative
maximum demand registers for all configured billing registers and all active tariffs. Use the
UP/DOWN/ENTER button to navigate to the desired Billing/TOU period reqgister display
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Consumption Display

IMPORT kWh

789.3n

My App Name; FI32 TL 150317 1545
PHASH PRESENT BIBERIOD [eX=2=]

o 123456789.3
123456000.¢

Register 1 - total readings: Total Import Active energy data (in this
case for Phase 1.

Billing period according to TOU predefined profile (Regl for TOU
active energy and Reg2 for TOU reactive energy are predefined
TOU/Register factory setup, can be changed by user, see
Configuring Billing/Tariff Registers and Configuring the Daily Tariff
Schedule in Chapter 5)

Register 1171 tariff 1 readings:
Total Import Active energy data.
Register 17 tariff 2 readings:

Total Import Active energy data.

Register 2 - total readings:

Total Export Active energy data.

Register 27 tariff 1 readings:
Total Export Active energy data.

Register 27 tariff 2 readings:
Total Export Active energy data.

Register 3 - total readings:

Total Import Reactive energy data

Register 37 tariff 1 readings:

Total Import Reactive energy data.

Register 37 tariff 2 readings:

Total Import Reactive energy data.

Register 4 - total readings:

Total Export Reactive energy data

Register 41 tariff 1 readings:

Total Export Reactive energy data.

Register 41 tariff 2 readings:

Total Export Reactive energy data.
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Power Quality Display

Power Quali

Displa

RT Waveform Display

The waveform display shows per-phase voltage and current waveforms and V/I values + THD. Use
the UP/DOWN button to scroll through the phases.

My App Name, 132 150317 1545

PHASEL [OR=fm=]
o
J\/ \ :
.
L]
0 360.0 720.0
THD 2.1% RMS352.0V
THD 7.5% RMS2.0A

Phase 1 voltage and current real time waveforms, showing V&I
THD

Phase 2 voltage and current real time waveforms, showing V&I
THD

Phase 3 voltage and current real time waveforms, showing V&I
THD

3 phase voltage real time waveforms, showing V1-V3 THD

3 phase current real time waveforms, showing 11-13 THD

Harmonics Display

Harmonics display shows individual harmonics distortion for phase voltages and current, and phase

voltage/current harmonic spectrum graphs. Use the UP/DOWN button to scroll to the specific
harmonic number or voltage and current channels harmonic spectrum.

2

My App Name; F132

VOLTAGE PHASE

100%

80%

60%

40%

120%

0%

0% L

1357 91113151719212325

RMS352.0V THD2.1%

T1 1503/17 1545
o=o

000000

phase voltages and currents harmonics spectrum, %
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Chapter 4 Using Front Display Power Quality Display

Phasor Display

The Phasor display shows a three-phase network Phasor diagram. All phase angles are given
relatively to the V1 channel.

My AppName FI32 11 130317 1545 Three-phase voltage and current Phasor diagram
RT PHASOR orD>
13=108.0c

#11=12.3c

MAX VALUES: 230V 5A

Trend Display

The Trend Display shows basic parameters trend i Voltage, Current, Power and Frequency

My App Name; FI32 TL 180317 1545 3 phases Voltage trend

VOLTAGE TREND [oR=J=]

X X Yol

3 phases Current trend

3 phases Power trend

Frequency trend

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. If it is set to O (default), the current load is referenced to the specified CT
primary current.

Energy Pulse LED

The EM235/PM335PROhave a red fAEnergy Pulsed LED. It
is applied to the meter.

There are two modes of LED operation:

1 NORMAL mode: the LED pulses indicate imported Wh at a rate of 1,000 pulses per kWh

1 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 Device Options setup. When in test mode, the

energy and demand accumulators do not account for consumed energy.

flashes
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Chapter 4 Using Front Display

Logs and Diagnostics display

Logs and Diagnostics displa

The device Logs and Diagnostics display shows two sub-me n u s :

iDi agnostics". The

meter operation.

Alarms/Event log

di agnostics

llAI
di spl ay

The Alarms/Event log display shows the device events caused by external cause as setup

changes, memory clear operation, power outages. Every alarm/events is marked with time stamp

showing the alarm/event time occurance.

My App Name — Fl.32 T1 15/03/17 15:45

My App Name F14: T1 15/03/18 15:45
* O |
Favorites Monitor
=le
|II >
Consumption Power Quality
W Note:

=

((AtarmsiEventLog
Diagnostics

My App Name —F1.32
ALARMS/EVENT LOG

TL 15/03/17 15:45

o=

Date - Time D
CAUSE from SOURCE

2810519 17:39:41 "
COMM from DATA MEMORY

29/051911:14:03 78
EXTERNAL from POWER DOWN
29/051911:14:09 79
EXTERNAL from POWER UP

arms/ Event
shows
the meter self-test diagnostics during start-up and operation, the alarm display shows a list of
operated alarm setpoints along with the alarm trigger labels if there are alarms recorded during

The EMZ235 display menus is identical to the PM335 display menus

Diagnostics

If there are diagnostic messages, the

diagnostic green led on the device panel flashes until you
clear the device diagnostics. Some of the diagnostics events are cleared automatically as the event

source disappears. See Device Diagnostic Codes in Chapter 20 for a full list of diagnostic

messages and their meanings. See Clearing Device Diagnostics for information on how to clear the

device diagnostics from the display and via PAS.

The diagnostic Led indication can be disabled or enabled via the Display Setup menu.The
Diagnostics display shows the device faults as described in the Device Diagnostic codes

My App Name - F1.32 T1 15/03/17 1545

Alarms/Event Log

Favorites Monitor

al O

Consumption Power Quality

Gk

Logs/Diag Setup & Diagnostic

NG

W Note:

The EM235 display menus is identical to the PM335 display menus

=)

(P )

My App Name —F1.32

TL 15/03/17 15:45

DIAGNOSTICS VIEW [oR=a=1

1. Power Down

Logo

devi

EM235/PM335 PRO Advanced Power meter

84

ce

and
di a



Chapter 4 Using Front Display Device Setup

The EM235/PM335 PRO setup is menu-driven. The device provides 12 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 password you entered if enabled.

Menu Label Menu Function
General Setup Basic device setup, Demand setup, TDD, Device options,
Transformer correction, Digital inputs, Relay outputs and
Counters

Communication Setup COM1,2 and 3 serial port setup, Network 1 & 2 setup,
Dial-up network setup

Display Setup Custom name/ID setup, Adjustment setup, Localization
details, Localization DST, Engineering units and
Resolution setup

TOU display setup TOU source setup, Billing period display setup
Custom setup Default page, Custom parameters page setup
Reset Setup Reset of engineering maximum demands, Counters,

logs, energy and Billing/TOU energy

Entering the Password

The Setup Change menu can be secured by up to eight-digit user password.

You can change the password and enable password protection through the Access Control menu.
The meter is primarily shipped with the password preset to 0 and password protection disabled.

If password protection is enabled, you are prompted for a password when entering the setup
change menu.

My App Hame Fl41

_ — e T

(1 ) R, | (o sw
Favorites Monitor 4 Display Setup
4 TOU Display Setup
4 Custom Setup
lII "ll 4 Reset Setup
Consumption  Power Quality Device Info
L 5] |
(5] =1 (o
Logs & Reports Setup/Diag I | | %
o
%Q ) e %

W Note:

The EM235 display menus is identical to the PM335 display menus

If the password you entered is correct, you are moved to the Main menu, otherwise you return back
to the Device Setup menu.
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Viewing and Changing Setup Options
Once you entered a correct password you are moved to the Device Setup menu.

The Device Setup menu consists of sub-menus list.
To select a desired menu entry from the menu list:

Use the UP/DOWN button - to scroll through the menu list to the desired menu

entry

Press the ENTER/OK button - S to enter the selected submenu.
Parameters that are represented by values can be changed in two ways:

1 By pressing the ENTER/OK button - S a

new sub-menu appears by presenting possible
values to be selected

Use the UP/DOWN button - to scroll through the desired value, then press the

ENTER/OK button - S to store the selected value

Note: While being in the Device Setup operation mode, the EM235/PM335 PRO display will return
to normal operation, i.e. move to data display, during idle operation of one minute
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Chapter 5 Using PAS Software Installing PAS

Chapter5 Usi ng PAS Software

The support PAS software is a configuration and data acquisition tool that allows you to configure
all of the EM235/PM335 PRO features, monitor your meters on-line, retrieve recorded files and
view reports. PAS can communicate with your EM235/PM335 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 5 Configuring the EM235/PM335 PRO for instructions on how to configure particular
features in your meter. Refer to Chapters 7 and 8 for instructions on retrieving data from the meters
and viewing reports.

Installing PAS

You need PAS V1.53 or higher to take an advantage of the meter data logging options.
To install PAS on your PC:
1.  Download the latest PAS software from
Satec website:
2. https://www.satec-global.com/power-
analysis-software
3. Open My Computer on your Desktop.
4.  Click on your CD drive icon, select the
PAS directory, and then double click on
Setup (shown as an Application type file).
5.  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 general information on how to work with PAS,
the installation CD.
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Chapter 5 Using PAS Software Creating a New Site for your Meter

Creating a New Site for

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.

Configuration *

Instrument Setup I Connection

Ste: [FM335_EM235_PRO ~|  Model: [Em235 ~|
Communication——————————— ~InstrumgEM&10
" Serial Port/Modem Site ViEMa20 'I
& USB Port
" Intemet Site j

Device Address m 14 .

Device ID: m Current Overange: lm

Sampling Rate, s: m Analog Qutput: Iﬁ

Comment: Analog Expander: Iﬁ
Memory Module: Iﬁ
PQ Option: | — - s= |

OK | Cancel | gy | Rep |
Figlre Confi guridtnisam ubDieanltodgSeBanp Tab

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

B} Select a site database *
Look in: I Sites j = £ B

* MName . Date modified Type *

) ™ PM335_EM235_PRO.mdb 7/6/20206:11PM  MDEF
Quick access

P RGM120_ETH.mdb 5/16/20185:08PM  MDBF
[V al P RGM120_usb.mdb 7/26/2016 12:09PM  MDEF
Deskiop P Rgm180_yt.mdb 5/3/201710:59 AM  MDBF
— ™ <2300_Rs485.mdb 11/11/2008 :27PM  MDBF
= P 54300-Harmoniclog100v 50%-3.mdb 11/20/200310:27...  MDBF
Libraries P sa300p_208.mdb 7/5/2016402PM  MDEF
S P 5A300P_209.mdb 7/5/2016402PM  MDEF
P 54300P_209.mdb.mdb 2/2/201011:23PM  MDEF
L=EE P 5A300P_209_USB.mdb 7/5/20164:02PM  MDEBF
@, P sa300p_212.mdb 7/5/2016402PM  MDEF
o, P sa300P_213.mdb 7/5/2016402PM  MDEF

P 5A300P_217.mdb 7/5/2016 402PM  MDEF v
£ >

File name: |PM335_EM235_PRO.mdb 4| ok |

Files of type: |Access Database (“mdb) | New |

Comment: Duplicate |

Cancel |

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. Onthe Instrument Setup tab, select PM335 or EM235 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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Setting up Communications

You can communicate with the EM235/PM335 PRO via a PC RS-232 serial port or through the
Internet.
To configure communications with the EM235/PM335 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
EM235/PM335 PRO port. When communicating via the
Ethernet, the EM235/PM335 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.

Communicating through a Serial Port

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

Serial Port Setup X

Baud Rate: |[EEEE]
DataBits:[s =
Stophits:i 1 =

Patity: ’m

DTR: |ON hd

oK Cancel |

5200 R

Fi g#2re Serial Port Setup Dialog

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 EM235/PM335 PRO RS-232 and RS-422/485 ports are 9600
baud, 8 bits with no parity.

Bo x
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Selecting the Communications Protocol
Protocol Setup X

Response Timeout: m 3: ms

Break Timeout: | 20 3: ms
Reftties[1...5]: | 1 3:

Transmission Delay: |9 El: ms

Pratocal: |Modbus RTU -

K | Cancel |

Fi g3 e 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. In the Response Timeout box, define the maximum time that
PAS should wait for the meter response before announcing a
failure.

4. In the 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 ASCII communications.
Note that this time is added to the message transfer time, and
excessive increasing it may slow down communications. If
you frequently receive the ACommunication
try to increase Break Timeout.

5. In the 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.

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.  Inthe 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.
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Setting Up the Meter

Configuration

Instrumertt Setup  Connection

 Intemet

" Domain Name:

* |P Address Wait for answer, s: I 5 3: —— Dialup Connection
I 152 168 . 99 . 77 ™ AutoDial
Retries: IZ 3:
Connection:
Host Port:[502 =]  Protocol: [Modbus RTU/TCP =] | |
Seral Port / Modem

Device: I ;I Caonfigure I Frotocol | Rernote |

Phane Humber: I j Phores | Connect | Hangup |

Ok | Camcel | sk | Hep

Fi g#dre Conf i gurigoinmre cii aolno graBo x

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.

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.

3. Fillin the boxes with the desired
configuration data for your meter.

4, Click the Save asé button to

data to the meter site database.

store

5. Click OK.
A Always set up and store the Basic Setup data to the site database first. PAS
uses this data as a reference when arranging other meter setups.
To save your setup to another site database:
1. Click the 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

1. Click Open.
2. Select the desired source site database.

3. Click OK. The opened setup is copied to
your dialog window.

4, Click the Save asé button.

5.  Select the target database from the file
pane.

6. Click OK.

a setup from another siteds database:
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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.

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 Download

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.

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.
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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.

4,

5.

6.

7.

8.

9.

Authorization

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

Authorization Required >

Fi g#tr e Authorization Dialog Box

91  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 Configuring Meter Security in Chapter 5 for more information on the meter password security.

Upgrading Device Firmware

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.
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*

« ~ 4 » ThisPC » Desktop > Sources » PM325 v O Search PM323 »p

=~ @ @

Date modified Type

Organize * New folder

~

PAS ~ Mame

PasV1.54.8

PM335_44.1.4.8 BO5A hex 3/9/2020 12:57 PM HEX File

@ OneDrive
[ This PC
1 3D Objects
[ Desktop
|ﬂ5 Documents
* Downloads
J! Music
=] Pictures
m Videos

am Windows (C) w £

File name: | PM335_44.1.4.8_B95A. hex

Open |v Cancel

Figsre selecting the firmware file for upgradi:!

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

Authorization Required >

|I- Password: “7
hen
7..-,‘|

Ok | Cancel |

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_EM3230 PRO - R\ AW3I6\PM3ZNPM.. — *
Downloading file...
INENENEEE
21.4% done 00h 00m 10s left

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.

1335_EM235_PRO - C Desktop\Sources\P — X

Download is complete

OK
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Chapter6 Conf i guEMAMJS5 /t PRAESA 5

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

Configuring Communications

Setting Up Serial Communication Ports
Using the Front Display

Acces Communication Setup menu, Select COM1 or other and setup the communication port
desired parameters as described below using UP/DOWN navigation button and OK/ENTER button.

site 15 TEST 02/07/20 12:06| Site T5 TEST 02/07/20 12:07 Sl
» General Setup » General Setup
» _Communication Setup ]|~ Communication Setup
b Device /0 Setup COM 1 | | PROTOCOL
b Display Setup COM 2
» Date & Time COM 4 INTERFACE RS-232 -
b Reset Setup Network 1
Network 2 DEVICE ADDRESS 775238962
Switch Mode
P Device I/0 Setup BAUD RATE, bps 300 - o
» Display Setup
» Date & Time DATA FORMAT 7E
b Reset Setup M
RTS off -
RESPONSE DELAY, |, [:
ms
W Note:
The EM325 display menus is identical to the PM335 display menus

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.
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PM3350_EM3250 PRO - Communication Setup X
Network Setup | Dial-Up Networking | SNTP Client Setup |
ExpertPower Client Setup | TCP Notification Client Setup Serial Ports Setup
Por
Protocol Modbus ATU R
Interface RS-485 |
Device Address 1
Baud Rate 18200 |
Data Format 8N |
cTS NIA
RTS NIA
Response Delay, ms 5
Character Timeout, ms 4
Port Mode NIA
Receive Timeout, ms Ni&,
Open | Save as... | Default | Prirt | Send | Receive |
ok | Canced | cpor | Hep |
Figélre Communi catBoixSeBealupPDrabko&etup Tab

See Table 5 below for available communication options.

Table 5:COM PortOptions

Parameter Options Default Description
Protocol MODBUS RTU MODBUS RTU |The communications protocol
for the port
DNP3
IEC 62056-21
IEC 60870-5
Interface COM1, COM2: 485 =|RS-485 Communication interface.
RS-485
COM2 is available on add-on
module only.
Device address MODBUS: 1-247 1 Device network address
DNP3: 0-65532
Baud rate 300 bps-115.2 kbps 19200 bps The port baud rate
Data format 7E, 8N, 8E 8N Data format and parity. 7E data
format should not be used with
the MODBUS RTU and DNP3
protocols
Response delay 0-1000 ms 5ms The minimum time after the last
request character is received to
start the transmission.
Character Timeout |0-1000 ms 4ms The maximum time between
character reception

Setting Up Ethernet
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Using the Front Display

Access Communication Setup menu, Select Network 1/2 or other and setup the communication
port desired parameters as described below using UP/DOWN navigation buttons and OK/ENTER

button.

My App Name; FI32 T1 1303/17 1545| [ My App Name; FI32

4 General Setup 4 General Setup
[4 Communication Setup } 6 Communication Setup

4 Display Setup COM 1

4 TOU Display Setup COM 2

4 Custom Setup COM 3

4 Reset Setup COM 4

Device Info [ Network 1 }

Network 2

Dial-Up Network
4 Display Setup
4 TOU Display Setup
4 Custom Setup
4 Reset Setup

Device Info

T1 1803/17 1545

T1 150317 1545
[0R=A=]

My App Name; FI32
NETWORK

DEVICE IP ADDRE| 192.168.99.77

NETWORK SUBNE
MASK 255.255.255.0

NETWORK DEFAUL 192.168.0.1
GATEWAY

CONNECTION
TIMEOUTmsec

20

(XNl XX X ]

JE e

W Note:

The EM235 display menus is identical to the PM335 display menus

Using PAS

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

select Network 1 or 2.

PM335_EM235_PRO - Communication Setup x
ExpertPower Client Setup TCP Motffication Client Setup I Serial Ports Setup I
Network Setup | RSTPSetp |  DialUp Networking | SNTP Client Setup
Network |1 'l
Current Network Settings
IP Address 192 .168 . 99 . 78
Subnet Mask 2535 .255 .255 . 0
Default Gateway 192 .168 .99 . 1
MAC Address 000SFO001489
Network Setup
Device IP Address 192 168 . 0 . 203
Network Subnet Mask 255,255 .255 . 0
Metwork Default Gateway 192 .168 . 0 . 1
Use DHCP NO ﬂ
Secondary TCP Port e
Primary DNS IP Address 0o .0 .0 .0
Secondary DNS IP Address 0o .0 .0 .0
Connection ldle Timeout, s 120
TCP Keepalive Time, s (O=inactive) e
Device Address —_
Switch Mode Separated =]
QOpen Save as... Default | Frint | Send | Receive |
ok | cancel | i | Hep |
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PM335_EMZ35_PRO - Cor ation 5e X
ExpertPower Client Setup TCP Notffication Client Setup I Serial Ports Setup
Netwark Setup | RSTPSetup |  DiskUp Netwoking | SNTP Client Setup
Network |2 vl
Current Network Settings
IP Address 192 . 168 . 0 .204
Subnet Mask 255 . 255 .255 . O
Default Gateway 192 .168. 0 . 1
MAC Address 0oooonon0148
Network Setup
Device IP Address 192 . 168 . 99 . 78
Network Subnet Mask 255,255 .255 . 0
Network Default Gateway 192,188 .99 . 1
Use DHCP NO ﬂ
Secondary TCP Port —_
Primary DNS P Address o . . O
Secondary DNS IP Address o . o]
Connection ldle Timeout, & 120
TCP Keepalive Time, & (O=inactive) -
Device Address —_
Switch Mode: —_
Open | Save as... | Default | Frint | Send | Receive |
ok | Camcel | A | He

Figure 6-2: Communication Setup Dialog Box i Network 1/2 Setup Tab

The table below lists available network options.
Table 6: 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 | Daisy chain/Separated | Separated

NOTES:

Network 1 setup menu only)

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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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.

_EMZ235_PRO - Cormmunication Setup >
ExpertPower Client Setup ] TCP Motification Client Setup ] Serial Ports Setup ]
Network Setup RSTP Setup ] DialUp Networking | SNTP Client Setup |
RSTP Enabled YES =]
Bridge Priority (steps of 4096) 32768
Helle Time 3
Forward Delay 15
TX Hold Count a8
MNetwork1 Port Path Cost 2000000
Network1 Port Priority (steps of 168) 06
Network2 Port Path Cost 20000000
Network2 Port Priority (steps of 16) 128
Network1 STP Status Forwarding
Network1 STP Role Root
Network2 STP Status Broken
Network2 STP Role Dizabled
Open Save as... Default | Print | Send | Receive |
oK | Cancel | | heo |
Parameter Options Default
Bridge Priority 4096 - 61440 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
Port Priority 071 240 128
in steps of 16
STP Status / STP Role Read-Only status notification

NOTES:

1 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

EM235/PM335 PRO Advanced Power meter



Chapter 6 Configuring the EM235/PM335 PROConfiguring Communications

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.

ExpertPower Client Setup ]

TCP Motification Client Setup

Serial Ports Setup

Network Setup RSTP Setup Dial-Up Networking SNTP Client Setup

SNTP Client Enabled YES ﬂ

Polling interval, s 500

Primary SNTP Server IP Addresy | 192 . 36 . 143 .151

Secoendary SNTP Server IP Addfess | 130 . 148 . 17 . 21

Open Save as Default | Print | Send ‘ Receive |
oK | Cancel | ‘ Help |
The following table lists available options

Parameter Options Default Description
SNTP Client| NO, YES NO Enables operations of the SNTP
Enabled client
Polling interval, s |60-86400s [600s The time remaining requesting

time from the SNTP server

Primary SNTP
Server IP Address

192.36.143.151

The IP address of the primary
SNTP server

Secondary SNTP
Server IP Address

130.149.17.21

The IP address of a secondary
SNTP server 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 15t 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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-

Metwark |1 'I

Current Network Settings

IP Address 192 . 168 . 99 . 111
Subnet Mask 5 .255.295. O
Default Gateway 192 . 168 . 99 . 1
MAC Address 000544444444

Device IP Address

Network Setup

192 . 168 . 99 . 111

Network Subnet Mask
———

255 . 255 .255. 0

Metwork Default Gateway I

192,168 . 99 . 1

Use DHCP

Secondary TCP Port

Primary DNS IP Address

Secondary DNS IP Address

Connection Idle Timeout, s

TCP Keepalive Time, & (0=inactive)

Device Address

Switch Mode

Open Save as... Defautt |

DefaultSite - Communication Setup
ExpertPower Client Setup I TCP Motification Client Setup | Serial Ports Setup
Network Setup | RSTPSetup |  DiakUp MNetworking | SNTP Client Setup

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 UTC.

DefaultSite - General Setup

Basic Setup I Device Options | Control/Alam Setpoints

*

Analog Outputs I Analog Inputs | Digital Inputs |

Display Setup I Relay Cutputs | Counters I Transformer Comection I Periodic Timers Local Settings

Country Default =
Time Zone Offset, GMTI!— min 120
Daylight Savings Time (DST) Disabled =
DST Start Konth March =l
DST Start Week of Month Second =l
DST Start Weekday Sunday hd
DST Start Hour 2 d
DST End Month November -
DST End Week of Month First T
DST End Weekday Sunday -l
DT End Hour 2 =
Date Order NiA |

I rlock Synchronizaton |
Time Synchronization ifput SNTP j

Open | Save as.. | Default | Print | Send | Receive |
L e I
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Configuring eXpertPower Client

The EM235/PM335 PRO has an embedded eXpertPower™ client that provides communications
with the eXpertPower™ server i the SATEC proprietary Internet services. Connections to the
eXpertPower™ 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.

PM3350_EM3250 PRO - Communication Setup

Metwork Setup ]

Dial-Up Metworking ]
ExpertPower Client Setup l

TCP Netification Client Setup |

ExpertPower Client Setup

XPW Server IP Address 207 .232 .60 . 18

XPW Server Port 5001

XPW Client Enabled NO |
Time to Next Session, min 1]

Connection via Network Ethernet ﬂ
Connection ldle Timeout, min 1

Open | Save as... | Default | Print | Send |

SNTP Client Setup |
Serial Ports Setup ]

*

Receive |

o]

Cancel |

Help |

Figure 6-3: eXpertpower Client Setup Tab

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

NOTES:

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

1-99999

Time to Next Session,
min

The time remaining to the
next connection session

4.  If you do not use the eXpertPower™
service, do not enable the eXpertPower
client in your device.

5. Do not change the connection period
setting. The eXpertPower server updates
it automatically.

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

The TCP notification 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.

PM3350_EM3250 PRO - Communication Setup *

SNTP Client Setup |
Serial Ports Setup ]

Dial-Up Metworking ]

Metwork Setup ]
TCP Notfication Cliert Setup ]

ExpertPower Client Setup

P Notificatio = etup

Client Enabled NO hd
Server IP Address 192 .168 . 0 . 3
Server Port 502
Message Exchange Address 1000
Connection via Network Ethernet ﬂ
Open | Save as... | Default | Print | Send | Receive |
QK | Cancel | | Help |

Figure 6-4: TCP Notification Client Setup Tab

The following table lists available client options.
Table 7: 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 0-65535 1000 The start address of a block of 16 MODBUS

Exchange registers for receiving notification messages

Address

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 EM235/PM335 PRO Modbus Reference guide for more information on operation of the
notification client and the notification message structure.
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General Meter Setup

Basic Meter Setup

This section describes how to configure the EM235/PM335 PRO for your particular environment
and application.

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

Using the Front Display

Access General Setup menu, Select Basic Setup and setup the device desired parameters as
described below using UP/DOWN navigation buttons and OK/ENTER button.

Site TS 14/09/22 13:53
BASIC SETUP i
WIRING MODE 30P2 -
PT RATIO 1.3

PT SECONDARY (L-L) 0.0
CT PRIMARY, A 5

14 CT PRIMARY, A 0

NOMINAL FREQ., HZ

PHASE ORDER CBA b
L1 CURRENT

Regular -
DIRECTION

W Note:
The EMZ235 display menus is identical to the PM335 display menus
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Using PAS

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

Basic Setup

Open

PM335_EM235_PRO - General Setup

Display Setup ] Relay Outputs ] Counters ] Transformer Comection ] VIM CIM Setup ] Periodic Timers I Local Settings ]
] Device Options I Control/Alarm Setpoints ] Analog Outputs I Analog Inputs ] Digtal Inputs ]

X

onfiguratio
Wiring Mode 4LN3 -
PT Ratio 10.0
PT Secondary (L-L), V¥ 120.0
CT Primary, & 1000
14 CT Primary, & s
Nominal Frequency, Hz. 50 ﬂ
Phase Order ABC =
L1 Current Direction Regular =]
L2 Current Direction Regular ﬂ
L3 Current Direction Regular j
Power Block Demand Period, min 15 =
Number of Blocks in Sliding Demand 1 ﬂ
Power Demand Sync Source Meter Clock j
Volt Demand Period, s 500
Amp. Demand Period, 5 500
Harm. Demand Period, & 500
| Save as... | Default ‘ Print | | |

o]

Cancel | | Help |

Figure 6-5: General Setup Dialog Box i Basic Setup Tab

The following table lists available client options.
Table 8: Basic Setup Options

Parameter Options l Default ‘ Description

Basic Configuration

Wiring Mode See Table 9 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), V 10-1000 120 PT Ratio multiplication factor. Used in extra
high voltage networks to accommodate the
PT ratio for 500 kV and higher networks.

CT Primary Current 1-50000 A 5A The primary rating of the phase current
transformer

CT Secondary Current 1A,5A 5A The secondary rating of the phase current
transformer

14 CT Primary Current 1-50000 A 5A The primary rating of the fourth current
transformer (can be neutral current)

14 CT Secondary 1A,5A 5A The secondary rating of the fourth current

Current transformer (can be neutral current)

Nominal Frequency 50,60,400! 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

Power Block demand 1,2,5,10, 15,20, |15 The length of the demand period for power

period, min 30, 60 demand calculations

1 Future option
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Parameter Options Default | Description

Number of Blocks in 1-15 1 The number of demand periods to be

sliding window averaged for sliding window demands

Power demand sync Meter clock, Meter The source input for synchronization of the

source DI1-Dl148 (digital clock demand intervals. If a digital input is

inputs 1-48) specified as the source, a pulse front

denotes the start of the demand interval

Volt demand period, s 0 - 9000 sec 900 The length of the demand period for ampere
demand calculations

Amp. demand period, s |0 - 9000 sec 900 The length of the demand period for volt
demand calculations

Harm. demand period 0 - 9000 sec 900 The length of the demand period for

harmonic 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 9 lists the available wiring modes.
Table 9: 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 (2Y2 element), line-to-neutral voltage readings

3LL3 4-wire Wye using 2 PTs (2Y2 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.

Device Options

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

Using the Front Display

Access General Setup menu, Select Device Options and setup the device desired parameters as
described below using UP/DOWN navigation buttons and OK/ENTER button.

!Site T5 TEST 02/07/20 12:]4:Sits T5 TEST 02/07/20 12:18 &} T5 02/07/2012:19
| » Communication Setup | Basic Setup N —
| » Device 1/0 Setup | Demand Setup | ENERGY DECIMALS ‘2 -
| » Display Setup [___Device Options ]| —
» Date & Time Transformer Correction INTERVAL ENERGY, ¢ -
» Reset Setup » Communication Setup min
P Device 1/O Setup ENERGY LED TEST WhPulses  ~
» Display Setup
» Date & Time ENERGY LED PULSE | o0
P Reset Setup RATE, Wh/impulse | ™
RELAY PULSE RATE |, . N
DECIMALS
W Note:
The EM235 display menus is identical to the PM335 display menus
Using PAS

Select General Setup from the Meter Setup menu, and then click on the Device Options tab.
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PM3350_EM3250 PRO - General Setup *
Digital Inputs Relay Outputs | Counters I Transformer Comection I Periodic Timers I Local Settings |
Basic Setup Device Options | Cortrol/Alam Setpoints I Analog Outputs I Analog Inputs
T =rgy Options
Power Calculation Mode S=fRQ) ﬂ
Energy Roll Value 1000000000 ﬂ
Energy Decimals 0 ﬂ
Interval Energy, min 5 ﬂ
Tariff Control Calendar ﬂ
Number of Tariffs 3
| Max. Load Current, A CT
|4 Max. Load Current, A CT
Energy LED Pulse Rate, Whiimpulse o.10
Energy LED Test Disabled =]
Volts Scale, WV 228
Amps Scale, A 10.0
Open | Save as... | Default | Prirtt | Send | Receive |
ok | Cencel | appb | Hep |

Figure 6-6: General Setup Dialog Box i Device Options Tab

Table 10 lists available device options.
Table 10: User-configurable Device Options

Parameter Options Default Description
Power/Energy Options
Power Calculation Mode |Reac =using S=f(P, Q) The method used for
reactive power calculating reactive and
S=f(P, Q), apparent powers (see Power
Nact = using non- Calculation Modes below)
active power
Q=f(S, P)
Energy Roll Value 10000 kWh 10000000 | The value at which energy
100000 kWh counters roll over to zero
1000000 kWh
10000000 kWh
100000000 kWh
1000000000 kWh
Energy Decimals? 0-3 0 Number of digits after decimal
point
Interval Energy, min 5, 10, 15, 20, 30 15 Recorded accumulated
energy in predefined interval
Tariff Control Calendar, Calendar Define the Tariff control
Communication, DI
Number of Tariffs 1-8 1 Define the number of tariffs
TDD Setup
| Max. Load Current, A 0-10000 A CT The maximum demand load
current for common current
inputs (0 = CT primary)
14 Max. Load Current, A |0 - 10000 A CT The maximum demand load

current for 14 (0 = CT primary)

Test Mode

2 The number of digits after decimal points is part of total of digits of Energy roll value
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Power Calculation Modes

Parameter Options Default Description
Energy LED Pulse Rate, |0.01-0.4 0.1 LED pulse constant - the
Wh/Impulse amount of accumulated
energy (in secondary
readings) giving one pulse via
AkWho and fAkval
Energy Test Mode Disabled Disabled Setting this option puts the
Wh pulses meter into the energy test
varh pulses mode (see Energy Pulse LED
in Chapter 3)
Data Scale
Volts Scale, V 10-828V 828 V The llowed, in secondary
volts. See Data Scales in
Chapter 19.
Amps Scale, A 1.0-10.0 A 10 The maximum current scale

allowed, in secondary amps.
See Data Scales in Chapter
19.

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:

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

Y T 5

1  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.

1  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:

T 0 wy o
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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 the Front Display

Access General Setup menu, Select Transformer Correction and setup the device desired
parameters as described below using UP/DOWN navigation buttons and OK/ENTER button.

!Site T5 TEST 02/07/20 12:14‘ Site T5 TEST
[» General Setup ]| * General Setup
|'» Communication Setup | Basic Setup

|'» Device 1/0 Setup
| » Display Setup

Demand Setup
Device Options

02/07/2012:21 it T5

TRANSFORMER CORRECTION

|
CHANNEL

Transformer Correction

FACTOR

] V1 |0.000 0

» Date & Time (
»

@

02/07/20 12:22

RATIO CORRECTION PHASE ANGLE

ERROR

JEH B

Reset Setup » Communication Setup
» Device 1/0 Setup V2 0.000 0
» Display Setup
b Date & Time V3 0.000 0
» Reset Setup
1 0.000 0
12 0.000 0
13 0.000 0
14 0.000 0
W Note:
The EM235 display menus is identical to the PM335 display menus
Using PAS
Select General Setup from the Meter Setup menu, and then click on the Transformer Correction
tab.
PM3350_EM3230 PRO - General Setup *
Basic Setup I Device Options I Control/Alam Setpoints Analog Outputs I Analog Inputs I
Digital Inputs | Relay Outputs I Counters Transfomer Comection Periodic Timers I Local Settings
Channel Ratio Correction Phase Angle Error, Select a transformer type
Factor {+-) minutes to preseta CT
V1 1.000 0| —
w2 1.000 0| —
V3 1.000 0| —
V4 — — =
1 1.000 0| —
2 1.000 0| —
13 1.000 0| —
14 1.000 0| —
Open | Save az.. | Default | Print Send | Receive |
ok | cacel | oo | Hep |

Figure 6-7: General Setup Dialog Box i Digital Inputs Dialog Box
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The following table lists available options.

Label Parameter Options Default | Description

Ratio V1-v3 | V1-V3 voltage 0.700 t0 1.300 |1.000 The ratio of the true
transformer ratio transformer ratio to the marked
correction factor ratio.

Angle V1-V3 | V1-V3transformer |-600 to 600 0 The phase displacement, in
phase angle error, minutes, between the primary
minutes and secondary values. The

phase angle of a voltage
transformer is positive when
the secondary value leads the
primary value.

Ratio 11-14 11-13 current 0.700 to 1.300 |1.000 The ratio of the true
transformer ratio transformer ratio to the marked
correction factor ratio.

Angle 11-14 11-13 transformer -600 to 600 0 The phase displacement, in
phase angle error, minutes, between the primary
minutes and secondary values. The

phase angle of a current
transformer is positive when
the secondary value leads the
primary value.

Configuring Digital Inputs

The EM235/PM335 PRO can be provided with two to twnety six (up to 3 x 8Dl module) 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 wattmeters or gas and water meters.

Using the Front Display

Access General Setup menu, Select Digital Inputs and setup the device desired parameters as
described below using UP/DOWN navigation buttons and OK/ENTER button.

7 Prototype Appidpplication  — O X

Prototype Appsdpplication  —
T0 04/10/23 1317 To

» General Setup

-

¥ Device I/0 Setup

o x
04/10/23 1317

Digital Inputs

Communication Setup
Favorites

Monitor Relay Outputs

Analog Inputs
» Display Setup
Date & Time
Reset Setup

@

To0 04/10/23 13:17
DIGITAL INPUTS

INPUT MODE

INPUT POLARITY

PULSE POLARITY N.O. -

DE-BOUNCE TIME, ms 0

B Prototype Appi:Application - a s

frosq |

Pulse -

Normal hd

o
—
(¢4 ~
O

Consumpt. PQ
DI NUMBER 0
Logs/Diag Setup
W Note:

The EM235 display menus is identical to the PM335 display menus
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Using PAS

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

PIM3350_EM3250 PRO - General Setup X
Basic Setup ] Device Options I Control/Alam Setpoints ] Analog Cutputs ] Analog Inputs ]
Digital Inputs l Relay Outputs ] Counters ] Transformer Comection ] Periodic Timers ] Local Settings ]
No. Input Pulse Input Mode Pulse Debounce
Polarity Polarity Time, ms.

1 |HORMAL | PULSE MODE x| NORMAL (N.O) hd 1

2 | NORMAL x| PULSE MODE x| NORMAL (N.O) hd 1

3 | — — — —

4 [— — — —

5 | — — — —

6 |— — — —

7 |— — — —

& |— — — —

9 |— — — —

10 | — —_ —_ —_

1| — — — —

12 | — — — —

13 | — —_ —_ —_

14 |— — — —

15 | — — — —

16 | — —_ —_ —_

Open ‘ Save as... | Default | Prirt | Send | Receive |
oK Cancel | | Help |

Figure 6-8: General Setup Dialog Box i Digital Inputs Dialog Box

The available options are shown in Table 11.
Table 11: Digital Input Options

Parameter| Options Default Description

Pulse PULSE MODE PULSE MODE | In pulse mode, either leading, or trailing edge

Input KYZ MODE of the input pulse is recognized as an event. In

Mode KYZ mode, both leading and trailing edges of
the input pulse are recognized as separate
events.

Pulse NORMAL (N.O.), NORMAL For the normal polarity, the open to closed

Polarity INVERTING (N.C.) transition is considered a pulse. For the
inverting polarity, the closed to open transition
is considered a pulse.
It has no meaning in KYZ mode where both
transitions are used.

Debounce |1-100 ms 10 ms The amount of time while the state of the

Time digital input 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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Configuring Relay Outputs

The EM235/PM335 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 the Front Display

Access General Setup menu, Select Relay Outputs and setup the device desired parameters as

described below using UP/DOWN navigation buttons and OK/ENTER button.

Site T5 TEST 02/07/20 12:24 | site T5 TEST 02/07/20 1227 i T5 02/07/20 12:40
» General Setup | » General Setup RELAY OUTPUTS [0F=4
» Communication Setup » Communication Setup
[ Device /0 Setup ] | = Device I/0 Setup MODE
Digital Inputs | Digital Inputs
Relay Outputs [ Relay Outputs ]| POLARITY N.O. -
Analog Inputs | Analog Inputs
» Display Setup | » Display Setup PULSE WIDTH. ms 20
» Date & Time » Date & Time
» Reset Setup » Reset Setup PULSE SOURCE None .
o
KWH/PULSE 0.148
RO NUMBER 1
W Note:
The EM235 display menus is identical to the PM335 display menus
Using PAS
Select General Setup from the Meter Setup menu, and then click on the Relay Outputs tab.
PM3350_EM3250 PRO - General Setup X
Basic Setup | Device Options I Control/Alarm Setpoints I Analog Outputs I Analog Inputs I
Digital Inputs Relay Outputs | Courters I Transformer Comection I Periodic Timers I Local Settings
No. |  Operation Polarity Retentive | Pulse Pulse K/
Mode Mode Width, ms. Source Pulze
1 JunLaTchED [+ nORMAL (nO) x| — — = —
2 . —_ —_ | — —_
3 | — —_ —_ | — —_
4 |— —_ —_ | — —_
5 | —_ —_ | — —_
6 |— —_ —_ | — —_
7 |— —_ —_ | — —_
8 |— —_ —_ | — —_
9 |— —_ —_ | — —_

=

B
|
|
|
|
|
|

w

B
|
|
|
|
|
|

o

3
|
|
|
|
|
|

W

Open | Save as... | Default | Print | Send | Receive |

ok | Cancdl | sppb | Hep |
Figure 6-9: General Setup Dialog Box i Relay Outputs Tab

JE e
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The available relay outputs options are shown in Table 12.
Table 12: Relay Output Options

Option

Format/Range

Default

Description

Operation
Mode

Unlatched
Latched
Pulse
KYZ

Unlatched

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.

Latched mode: the relay goes into its active state
when the control setpoints goes into active state and
remains in the active state until it is returned into its
non-active state by 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.

Polarity

NORMAL (N.O.)
Inverting (N.C.)

Normal

Defines whether the relay is energized or de-
energized in its non-active and active (operated)
states.

With normal polarity, the relay is normally de-
energized in its non-active state and is energized in
its active (operated) state.

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.

Retentive
mode

Checked
Unchecked

Unchecked

This option is only applicable for latched relays.
Normally, when retentive mode is OFF, the relay is
always returned into its non-active state upon power
up.

If the relay is set to be retained, the device restores
its status to what it was prior to loss of power.

Pulse width

10-1000 ms

100 ms

The amount of time the pulse relay stays in active
state when generating a pulse. The actual pulse
width is a multiple of the 1/2-cycle time rounded to
the nearest bigger value.

The minimum pause time between pulses is equal
to the pulse width.

Pulse
source

None

kwh IMP PULSE
kwh EXP PULSE
kWh TOT PULSE
kvarh IMP
PULSEkvarh EXP
PULSE

kvarh TOT PULSE
kVAh TOT PULSE

Links the pulse relay to the internal pulse event that
is to be retransmitted through the relay output as a
pulse with a predefined width. The relay must be set
into either pulse, or KYZ mode.

kWh/Pulse

0.001-1000

1

Defines the pulse weight in kWh units per pulse.

Generating Energy Pulses through Relay Outputs

To generate energy pulses through a relay output:

1. Set a relay 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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Configuring Analog Inputs

The meter is equipped with one on-board analog input sensing from -0.1mA to 20mA and can be
configured to 0-1mA, £1mA, 0-20mA and 4-20mA current inputs.

The meter can also be ordered with three optional analog inputs modules (future) with options for
0-1mA, £1mA, 0-20mA and 4-20mA current inputs.

The meter automatically converts the Al readings received from the analog-to-digital converter to
the user-defined engineering scale and shows the input values in true engineering units, for
example, in volts, amps, or degrees, with the desired resolution.

Using PAS

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

PM3330_EM3250 PRO - General Setup X

Digital Inputs ] Relay Outputs ] Courters ] Transformer Comection ] Periodic Timers ] Local Settings ]
Basic Setup ] Device Options ] Control/Alam Setpoints ] Analog Outputs Analog Inputs

Analog Inputs

MNo. Al Type Zero Scale Full Scale Dec. Places Value Label
(0iama) (1/20/50mA, 10W)

0-20 m& j -20 100

degre celsius

Wl |||l p) =
|
|
|
|
|

=

B
|
|
|
|
|

P

=
|
|
|
|
|

o

3
|
|
|
|
|

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

oK | Cancel | | Help |

Figure 6-10: General Setup Dialog Box i Analog Inputs Tab

The available Al options are listed in the following table:
Table 13: Analog Inputs options

Option Range Description
Al type 0-1 mA The Al module type. When connected to the device, shows the
+1 mA actual Al type read from the Al module.
0-20 mA
4-20 mA
Zero scale 0/4 mA Defines the low engineering scale (in primary units) for the
analog input corresponding to a lowest (zero) input current (O or
4 mA, or0V)
Full scale 1/20 Defines the high engineering scale (in primary units) for the
analog input corresponding to a highest input current (1, 20)
Dec. Places The number of decimal digits in a fractional part of the scaled
engineering value
Value label An arbitrary name you can give the analog input value

NOTE:

Always save your Al setup to the site database in order to keep the labels you gives the analog
inputs. They are not stored in your device.
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Configuring Analog Outputs

The meter can be ordered with three optional analog modules with options for 0-1mA, £1mA,
0-20mA and 4-20mA current outputs.

The analog outputs (all outputs are configured to the same type) can be configured using the on
board dip switches or remotely via PAS

Using PAS
Select General Setup from the Meter Setup menu, and then click on the Analog Outputs tab.
PM3350_EM3250 PRO - General Setup hed
Digital Inputs ] Relay Outputs ] Courters ] Transformer Comection ] Periodic Timers ] Local Settings ]
Basic Setup ] Device Options ] Control/Alarm Setpoints Analog Outputs l Analog Inputs ]
No. AD Tvpe Output parameter Zero Scale Full Scale
(D/4maA, 0V) (1/20ma, 10V)

1 [— — — —

2 | — —_ —_ —_

3 [— — — —

4 |— — — —

s | — — — —

6 |— — — —

7 | — —_ —_ —_

8 |[— — — —

g [— — — —

10 [— —_ —_— J—

" |[— —_ —_— J—

12 | — —_ p— J—

13 [— —_ —_— J—

14 | — — — —

15 [— —_ —_— J—

16 | — — — —

COpen | Save as... | Clear | Print | Send | Receive |

oK | Cancel | | heb |

Figure 6-11: General Setup Dialog Box 7 Analog Outputs Tab

The available analog output options are described in Table 14.
Table 14: Analog Output Options

Option Range Description

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

shows the actual AO type received from the device. When
+1mA working off-line, select the analog output option
0-20mA corresponding to your analog module.
4-20mA

Output See Chapter 15 Selects the measured parameter to be transmitted

parameter through the analog output channel.

Zero scale Defines the low engineering scale (in primary units) for the
analog output corresponding to a lowest (zero) output
current (0 or 4 mA)

Full scale Defines the high engineering scale (in primary units) for
the analog output 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 +1 mA output
current.

The engineering scale for the 0 mA 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 0-2 mA: set the 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 2 mA: set the 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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Using Counters

The EM235/PM335 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.
PMM3350_EM3230 PRO - General Setup *
Basic Setup ] Device Options ] Control/Alamm Setpoints ] Analog Outputs ] Analog Inputs ]
Digttal Inputs ] Relay Outputs Counters l Transformer Comection ] Periodic: Timers } Local Settings ]
Counter Counter Value No. Pulse Source Multiplier Counter

1 0 1 |Dn | [

2 0 2 |oe | DEE

3 o 3 |— = 1# |

4 o 4 | — = 1|# =l

5 o 5 |— = 1# hd

[ 0 g [— - 1]# -

7 0 7 |[— | DERE

3 o 8 |— hd 1# i

9 o 9 |— = 1|# =l

10 o 10 | — = 1|# hd

1" 0 M| — hd 1]# hd

12 0 12 | — hd 1]# i

13 0 13 | — hd 1]# i

14 o 14 | — = 1# |

15 o 15 |— = 1|# =l

16 0w 16 | — = 1# =l v
Open | Saveas.. | Clear | Prirtt Send | Receive |

oK | cancal | | Wb |

Figure 6-12: General Setup Dialog Box i Pulse/Event Counters

Table 15 lists available counter options.
Table 15: Counter Options

Option Range Default | Description

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

Multiplier 1-10000 1 The value added to the

counter when a pulse is
detected on 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:
1.

Click the Online button on the PAS
toolbar before accessing the setup dialog

box.

Type in the required value into the

Counter Value field.
Click Send
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Using Periodic Timers

The EM235/PM335 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.

PM3350_EM3250 PRO - General Setup X
Basic Setup | Device Options | Control/Alam Setpoints | Analog Outputs | Analog Inputs |
Digtal Inputs | RelayOutputs | Courters | Transfomner Comection Periodic Timers Local Settings. |
Mo. Period Units No. Period Units
1 0.000| Seconds | 3 0.000 | Seconds -
2 0.000 | Seconds | 10 0.500 | Cycles -
3 0.000 | Seconds hd il 1.000 | Cycles hd
4 0.000 | Seconds = 12 0.200 | Seconds ||
5 0.000 | Seconds = 13 3.000 | Seconds |
] 0.000 | Seconds = 14 10,000 | Seconds ||
T 0.000 | Seconds = 15 B800.000 | Seconds hd
8 0.000 | Seconds hd R 7200000 | Seconds [
Open | Save as.. | Clear | Frint | Send | Recsive |
oK | Cancel | ik | Heb |

Figure 6-13: General Setup Dialog Box i Periodic Timers
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Table 15 lists available counter options.
Table 16: 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.

Using Control Setpoints

The EM235/PM335 PRO has an embedded logical controller that runs different actions in response
to user-defined internal and external events. Unlike a PLC, the EM235/PM335 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 EM235/PM335 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
expression i
actions that can send a command to the output relays, increment or decrement a counter, or trigger

|l ogic. Wheneve

a recorder.

r an

s evaluatedenas

To program the setpoints, select General Setup from the Meter Setup menu, and then click on the

Control/Alarm Setpoints tab.

PM3350_EM3250 PRO - General Setup *
Digital Inputs ] Relay Outputs ] Counters ] Transformer Comection ] Periodic Timers ] Local Settings ]
Basic Setup ] Device Options Control/Alamm Setpoints l Analog Outputs ] Analog Inputs ]
Setpoint No. |2 hd
Setpoint Triggers
ORIAND Input Group Trigger Parameter Relation Operate limit Release limit
oR hd TIME hd MINUTE INTERWVAL = ﬂ 1 ﬂ —_
oR hd TIMERS hd TIMER 13 (3 sec) x| — — —_
oR - — - | — p— —_— J—
oR - — - | — p— —_— J—
oR - — - | — p— —_— J—
oR - — - | — p— —_— J—
oR - — - | — p— —_— J—
oR - — - | — p— —_— J—
beor
No. Action Target Parameter Operate delay 0.000
1 |EVENTLOG x|/ OFER x| — Release delay 0.000
2 |DATALOG hd #1 x| —
3 | WAVEFORM LOG =l #5 =l —
4 | — - — -
Open | Save as... | Clear | Clear Al | Print | Send | Receive |
ok | Cancel | | Heb |

Figure 6-14: General Setup Dialog Box 7 Control/Alarm Setpoints

fitrueo,
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The available setpoints options are described in the following table:
Table 17: Control/Alarms Setpoints options

Option Format/Range |Description
Setpoints Triggers
OR/AND OR, AND The logical operator for the trigger
Input group The trigger parameter group (see Chapter 7)
Trigger parameter The trigger parameter that is used as an
argument in the logical expression (see Chapter
7)
Relation <=, >z, =, <>, The relational operator used in the conditional
Delta, Delta+, expression for the trigger

Delta-, rDelta,
rDelta+, rDelta-

Operate limit The threshold (in primary units) at which the
conditional expression would be evaluated to
true. Not applicable for digital triggers.

Release limit The threshold (in primary units) at which the
conditional expression would be evaluated to
false. Defines the hysteresis for analog triggers.
Not applicable for digital triggers.

Setpoints Actions

Action The action performed when the setpoints
expression is evaluated to true (see Chapter 6)

Target The optional action target

Parameter The optional action argument (reserved)
Delays

Operate delay 0-10,000.000 sec | The time delay before operation when the
operate conditions are fulfilled

Release delay 0-10,000.000 sec | The time delay before release when the release

conditions are fulfilled

The logical controller provides very fast response to events. The scan time for all setpoints is 1/2
cycle time (8 ms at 60Hz and 10 ms at 50 Hz).

Setpoints #1 is factory preset to provide standard periodic data logs on a 15-minute time basis. It is
linked to the device clock and runs Data logs #1 and #2 at 15-minute boundaries of an hour.

Using Logical Expressions

Logical operators OR/AND are treated in a simplified manner. They have no specific priority or
precedence rules.

Any trigger condition bound to the | ogical expr

overrides any preceding condition evaluated

ifalsed and bound by the ANDoopewval orntedebreifdee
To avoid confusion, it is recommended not to alternate different logical operators in one expression.

Instead, bring all conditions that use the same logical operator together at one side of the
expression, and the others - at the opposite side.

To explicitly override all other conditions with the critical trigger, put it at the end of the expression

using the OR operator if you want the setpoints to be operated anyway when the trigger condition is

asserted, and with the AND operator, if the setpoints should not be operated while the critical
trigger is not asserted.

Using Numeric Triggers

For numeric (analog) triggers, a setpoints allows you to specify two thresholds for each trigger to
provide hysteresis (dead band) for setpoints operations. The Operate Limit defines the operating
threshold, and the second Release Limit defines the release threshold for the trigger. The trigger
thresholds are always specified in primary units.

I f you use relational operators as fi<=0o (under

correct Release Limit for the trigger. If you do not want to use hysteresis, set the Release Limit to
the same as the Operate Limit.

With the fADeltad operator, the setpoints is
between the last reported value and the current value exceeds the specified threshold

or equal

operated wh
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Using Binary Triggers

Binary (digital) triggers, as digital inputs, relays, or internal static and pulsed events, are tested for
ON (closed/set) or OFF (open/cleared) status. Min/Max log parameters can be tested for a NEW
event that is asserted when a new minimum or maximum value is recorded for the parameter since
the last time it was checked.

The binary events are divided into two types: static events and pulsed events. Static events are
level-sensitive events. A static event is asserted all the time while the corresponding condition
exists. Examples are digital inputs, relays and internal static events generated by the device
diagnostics, metering procedures, and Power Quality recorder.

Pulsed events are edge-sensitive events with auto-reset. A pulsed event is generated for a trigger
only once when a positive transition edge is detected on the trigger input. The examples of pulsed
events are pulse inputs (transition pulses on the digital inputs), internal pulsed events (energy
pulses and time interval pulses), and events generated by the interval timers. The logical controller
automatically clears pulsed events at the end of each scan, so that triggers that used pulsed events
are prevented from being triggered by the same event once again.

Using Event Flags and Virtual Relays

The PM335 PRO has 16 common binary flags, called event flags, which can be individually set,
cleared and tested through setpoints or remotely.

Event flags can be used in different applications, for example, to transfer events between setpoints
in order to expand a logical expression or a list of actions that have to be done for a specific event,
or to remotely trigger setpoints actions from the SCADA system or from a PLC.

In the same way, any of the 32 device relays that is not actually present in your device (it is called a
virtual relay) can be used to transfer events from one setpoints to others, or to indicate events to
the setpoints from the external system.

Using Interval Timers

The PM335 PRO has 16 interval timers that are commonly used for periodic recording of interval
data at the time of the fault or in the presence of other events detected by setpoints. Some of the
timers are factory preset for use with the Power Quality recorder, and others can be programmed to
generate periodic events at user-defined intervals (see Using Periodic Timers).

Interval timers are not synchronized with the clock. When you run a timer, it generates a pulsed
timer event that can trigger a setpoints if you have put the timer into a list of the setpoints triggers.
When the setpoints event is asserted, the timer is restarted, and then generates the next timer
event when the timer interval expires.

If you want to record interval data at predefined intervals without linking to other events, just select
a timer as a setpoints trigger and specify in the setpoints actions list a data log file you want to use
for recording. If you want the periodic data to be recorded in presence of a specific event, select
triggers that identify your event, and then add the timer at the end of the trigger list using the AND
operator.

Using Time Triggers

If you want the setpoints actions to be synchronized with the clock, for example, to provide
synchronous recording interval data each 15 minutes or each hour, or to output time pulses through
relay contacts, use the time triggers that generate static events synchronized to the device clock.

You can exercise the default setting for Setpoints #1 in your device as an example of using time
triggers. The setpoints is pre-programmed for data profiling at 15-minute intervals using data logs
#1 and #2.

Using the Voltage Disturbance Trigger

The voltage disturbance trigger (found under the VOLT DISTURB name in the SPECIAL INPUTS

trigger group) detects all types of the voltage waveshape faults on any phase caused by fast

transient voltages. You can use it to record disturbances if you want to do this differently from the

way the Power Quality recorder does it.

The operate threshold for the voltage disturbance trigger defines the maximum allowable voltage

deviation from a steady-state level above which the device declares a waveshape fault. It is

specified as a percent of the nominal voltage. Using PAS you may select volts units or % of nominal

voltage from the APreferences 0 Voltagb DistunbancehUpitsmTo ol s/ Opt i on:
Chapter 13). The trigger does not respond to slow voltage variations whenever the voltage rise

above or drop below the specified threshold takes longer than 1 cycle time.
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Delaying Setpoints Operations

Two optional delays can be added to each setpoints to extend monitoring setpoints triggers for a
longer time before making a decision on whether the expected event occurred or not. When a delay
is specified, the logical controller changes the setpoints status only if all conditions are asserted for
a period at least as long as the delay time.

Although a delay can be specified with a 1-ms resolution, the actual value is aligned at a lower 1/2-
cycle time boundary.

Note that you cannot use delays with pulsed events since they are cleared immediately and do not
longer exist on the next setpoints scan.

Using Setpoints Events and Actions

When a setpoints status changes, i.e., a setpoints event is either asserted or de-asserted, the
following happens in your device:

The new setpoints status is logged to the setpoints status register that can be monitored from the
SCADA system or from a programmable controller in order to give an indication on the expected
event.

The operated setpoints status is latched to the setpoints alarm latch register, which is remotely
accessible. The register holds the last setpoints alarm status until it is explicitly cleared.

Up to four programmable actions can be performed in sequence on setpoints status transition when
a setpoints event is asserted.

Generally, setpoints actions are performed independently for each setpoints and can be repeated a
number of times for the same target. The exceptions are relay operations, data logging and
waveform logging that are shared between all setpoints using an OR scheme for each separate
target.

A relay output is operated when one of the setpoints linked to the relay is activated and stays in the
operated state until all of these setpoints are released (except for latched relays that require a
separate release command to be deactivated).

Data logging and waveform logging directed to the same file are done once for the first setpoints
among those that specify the same action, guaranteeing that there will not be repeated records
related to the same time.

Recording Setpoints Events

Time-tagged setpoints events can be recorded both to the Event log, and to the Sequence-of-
Events log files if you put corresponding actions into the setpoints action list.

If you link a setpoints to the Sequence-of-Events recorder, all setpoints transition events are
recorded to the Sequence-of-Events log by default. If you select to record setpoints operations into
the Event log, define in the action target box which transition events you want to be recorded: when
the setpoints is operated, when it is released, or both events. The Event recorder puts into a log file
a separate record for each active trigger caused a setpoints status transition, and a separate record
for each action done on the setpoints activation (except for logging actions that are not recorded to
the Event log).

If you run a number of recorders from the same setpoints action list, it is recommended that you put
the Event log action before others in order to allow other recorders to use the event sequence
number given to the event by the Event recorder.

Cross Triggering Setpoints

When a setpoints is operated, the device sends a broadcast UDP message across the network
using one of the sixteen triggering channels. All devices that have a setpoints programmed to
respond to this trigger act in response. The cross triggering delay is normally less than one cycle
time.

To send a cross triggering message, put an AEXT TRI GGERH«
and select one of the sixteen triggering channels as a target. In all devices, which you want to
respondtothismessage, select an AEXT TRI GGERO group in the set
the channel through which the device would receive messages.

Power Quality Event Indication and Cross Triggering

When the PQ recorder detects a power quality fault, it generates the specific internal event PQ
EVENT that can be monitored through a control setpoints to give a fault indication via relay
contacts. The event can be found under the STATIC EVENTS group in the setpoints trigger list.

The power quality fault signal is used for cross triggering multiple recorders through a dedicated

EM235/PM335 PRO Advanced Power meter 123



Chapter 6 Configuring the EM235/PM335 PRODisplay Setup

digital input in order to simultaneously record disturbances at different locations. External triggering
of the Waveform and Data recorders for recording disturbance data can be done through a
setpoints programmed to monitor the status of a digital input.

Display Setup

Custom Name ID
This allows the user to define a general purpose name to the device to be displayed at the display
status bar.

Access Display Setup menu, Select Custom Name ID and setup the device custom name
identification as described below using UP/DOWN navigation buttons and OK/ENTER button.

My App Name; FI32 TL 130317 1545) [ My App Name; FI32 TL 150317 1545 My App Name, FI32 TL 150317 1545
CUSTOM NAME ID o-g="

4 General Setup 4 General Setup

T
4 Communication Setup 4 Communication Setup ﬁf;gg' [:

[4 Display Setup 6 Display Setup

4 TOU Display Setup (" custom NameD )

4 Custom Setup Adjustment

4 Reset Setup Localization Details 2

Device Info Localization DST M
L)

Resolution
4 TOU Display Setup
4 Custom Setup
4 Reset Setup

Device Info

J B HED

W Note:

The EM235 display menus is identical to the PM335 display menus

Adjusting the display
This display setup menu allows the user to setup the display brightness and backlight time
operation.

Access Display Setup menu, Select Adjustment and setup the device brightness and/or backlight
time operation as described below using UP/DOWN navigation buttons and OK/ENTER button.

site TS TEST UZ/U7/7.U‘IU:UBS\(E TS5 TEST 02/07/20 1011 [T T5 012 [_:I:J
» General Setup ADJUSTMENT
el » Communication Setup
» Device I/0 Setup BRIGHTNESS, %
v Display Setu
Favorites Monitor Cu‘s’to{n Narr?e/ID * &
Default Screen
Custom Screen BACKLIGHT TIME, min 2
I " Adjustment ]
i @
1 Auto-scroll
Consumpt. PQ Resolution N
[+ ][ 2 ][ s ][ ¢ ]» pateaTime
> Reset Setup
N ,n, Le JLe JL7 e |
Logs/Diag Setup El II' |:|
[Teec | [srace] [ =@ | [aeev] ]
W Note:

The EM235 display menus is identical to the PM335 display menus
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Updating the meter Clock
This display setup menu allows the user to setup the localization details.

Using the Front Display

Access Display Setup menu, Select Localization Details and setup the device display language,
date, time, country and/or enable DST as described below using UP/DOWN navigation buttons and
OK/ENTER button.

| site 15 TEST 02/07/20 14:34 SIS T5 02/07/20 14:34

» General Setup LOCALIZATION DETAILS (0F=4 E[:]

» Communication Setup —_——

» Device I/0 Setup LANGUAGE English -

» Display Setup —

~ Date & Time DATE 1987 Apr 2

[ Localization Details |

Localization DST
| TIME

» Reset Setup 13 2 5
COUNTRY Default -5
DST Enable -

W Note:
The EM235 display menus is identical to the PM335 display menus
Using PAS

Ensure that the On-line button on the PAS toolbar is checked, and then select RTC from the
Monitor menu or click on the PAS toolbar Real-Time Clock Button.

The RTC dialog box displays the current PC date and time and the time in your meter.

PM3350_EM3250 PRO - Real Time Cleck

P time: | 10:16:19 25-11-19 MON Read

Device time: | 10:16:13 25-11-19 MON =

Close

i

Continuous |

Figure 6-15: Real Time Clock Dialog Box i Time and Date setup
To synchronize the meter clock with the PC clock, click Set.

Local Time Settings

This setup allows you to select the external time synchronization source and daylight savings time
options.

Daylight Savings Time

The daylight savings time option is disabled in the PM335 PRO by default, and the default daylight
savings time change points are set for the U.S.A. When the daylight savings time is enabled, the
PM335 PRO automatically adjusts the device clock at 02.00 AM when daylight savings time
begins/ends.

If the daylight savings time option is disabled, you need to manually adjust the device clock for
daylight savings time.This setup allows you to specify your time zone, daylight saving time, and
clock synchronization options.
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Using the Front Display

Access Display Setup menu, Select Localization DST and setup the device display DST

parameters as described below using UP/DOWN navigation buttons and OK/ENTER button.

My App Name; FI32

4 General Setup

Tl 130317 1545

My App Name FI32 TL 150317 1545

4 General Setup

My App Name; FI32
LOCALIZATIODST

4 Custom Setup
4 Reset Setup

Device Info

4 Communication Setup 4 Communication Setup
4 Display Setu 6 Display Setu
[ play P } play P END MONTH Nov
4 TOU Display Setup Custom Name/ID
START WEEK OF
4 Custom Setup Adjustment MONTH Second
4 Reset Setup Localization Details END WEEK OF
MONTH First
Device Info [ Localization DST }
Resolution \?VTEAEiTDAY Sunday
4 TOU Display Setup
END WEEKDAY | Sunday

START HOUR 2

END HOUR 2

oro

Tl 130317 1545

eCeoe

INERERCES

W Note:

The EM235 display menus is identical to the PM335 display menus

Using PAS

To configure the local time options in your device, select the device site from the list box on the
PAS toolbar, select General Setup from the Meter Setup menu, and then click on the Local Settings

tab.
PIM3350_EM3250 PRO - General Setup e
Basic Setup I Device Options I Control/Alarm Setpoints I Analog Outputs Analog Inputs |
Digital Inputs I Relay Outputs I Counters I Transformer Comection I Periodic Timers Local Settings
Time Zone Information
Country Default ﬂ
Time Zone Offset, GMT +/- min -300

Daylight Savings Time (DST) Dizabled hd

DST Start Month March hd

DST Start Week of Month Second hd

DST Start Weekday Sunday hd

DST Start Hour s hd

DST End Month November hd

DST End Week of Month First hd

DST End Weekday Sunday hd

DST End Hour s hd

Date Order Ni&
Clock Syncl tion
Time Synchronization Input —_ -
Open | Save as... | Default | Print | Send Receive |

ok | Cancel | iy | Hep |
Fi gug-E6 Real Ti me CIl dclTk ni2i alnalg DERd »x

The available options are described in the following table:

setup
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Table 18: Time Zone setup options

Option Format/Range | Default | Description
Time Zone Information
Time zone offset, |-720 to 720 min -300 Local offset in minutes from UTC (Universal
GMT +/- min (Eastern Coordinated or Greenwich Mean Time). It is
Time) used to produce a local time from the GPS
IRIG-B time code.
Daylight Savings Disabled Disabled When DST is disabled, the RTC operates in
Time (DST) Enabled standard time only. When enabled, the device
automatically updates the time at 2:00 AM at
the pre-defined DST switch dates.
DST start month Month-week- March The DST start date when Daylight Savings
DST start week weekday-hour Second Time begins. The DST switch point is specified
DST start Month = Jan-Dec |Sunday 2 | by the month, week of the month and
weekday Week = 1%, 2nd, weekday. By default, DST starts at 2:00 AM on
DST Start Hour 3, 4thor Last the first Sunday in April of each year.
(last week of the
month)
Day = Mon-Sun
Hour = 1-6
DST end month Month-week- November |The DST end date when Daylight Savings
DST end week weekday-hour First Time ends. The DST switch point is specified
DST end weekday |Month =Jan-Dec |Sunday 2 |by the month, week of the month and
DST end Hour Week = 1%, 2nd, weekday. By default, DST ends at 2:00 AM on
3, 4thor Last the last Sunday in November of each year.
(last week of the
month)
Day = Mon-Sun
Hour = 1-6
Clock Synchronization
Time GPS IRIG-B, |- The external port receiving the time
synchronization SNTP, synchronization signal. If no external
input DI1-DI26(digital synchronization is used, set this option to
input 1-26) IRIG-B: when a signal is not present, the
PM335 PRO automatically uses internal RTC
clock for time synchronization.

Time Synchronization Source

The PM335/EM235 PRO receives the time synchronization from an IEEE 1588 PTPv2 master
clock. If IEEE 1588 PTPv2 master clock signal is not present on the device input, the
PM335/EM235 PRO automatically uses its internal RTC clock.

IEEE 1588 PTP Time Synchronization

The PM335/EM235 PRO Ethernet port must be connected to an IEEE 1588 grandmaster clock
through a 1588 PTPv2 peer-to-peer transparent clock switch compliant with IEEE Std 1588-2008.
Both PM335/EM235 PRO Ethernet ports can be connected to the same or two different 1588
switches. The device will obtain UTC time from one of the available sources and automatically
switch to the other port whenever the signal is lost for any reason.

Each PM335/EM235 PRO port implements the ordinary PTPv2 clock, complying with the IEEE Std
1588-2008 standard, and uses the following PTP profile:

1.

o a0~ w DN

PTP version 2.

PTP transport over Layer 2 Ethernet (IEEE 802.3), IEEE 1588-2008, Annex F.
Multicast addressing.

Peer-to-peer (P2P) path delay measurement mechanism.

Capable of working with one-step and two-step master clocks.

Responds to peer path delay requests with two-step peer delay responses (Pdelay_Resp,
Pdelay_Resp_Follow_Up messages).
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Using SNTP

Enable SNTP client operation and configure it if required (see Setting-Up SNTP Client).

When an SNTP server is not available or when a connection with a server is restored, the
corresponding event is automatically recorded to the device Event log.

Using External Minute Pulses

External time synchronization pulses are delivered through one of the PM335 PRO digital inputs. If

the digital

nput

i s

selected

as the

ti me

synchroni zati

the device clock at the nearest whole minute. The time accuracy is affected by the debounce time

programmed for the digital input, and by the operation delay of the external relay.

Resolution setting

This display setup menu allows the user to setup the voltage, current, power and energy display
resolution (V or kV, A or kA, kW or MW and kWh or MWh).
Access Display Setup menu, Select Resolution and setup the device electrical parameter value
resolution as described below using UP/DOWN navigation buttons and OK/ENTER button.

| site Ts
|'» General Setup

» Communication Setup

» Device I/0 Setup

w Display Setup
Custom Name/ID
Default Screen
Custom Screen
Adjustment
Load Bar
Auto-scroll

02/07/20 14:37 B

RESOLUTION

VOLTAGE

CURRENT

POWER

[ Resolution

» Date & Time
» Reset Setup

W Note:

02/07/20 14:37|
[oF=4 )

JH b

The EM235 display menus is identical to the PM335 display menus
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Chapter7 Conf i guring Recorders

The EM235/PM335 PRO is equipped with a 16GBytes onboard non-volatile memory for data, event
and waveform recording.

Before using recorders, the device memory must be partitioned between log files. The device
memory is fully configurable; you can define how much memory to allocate for each log file. If you
want to change the factory settings, follow the guidelines in the section below.

Configuring Device Memo

The PM335 PRO memory can be partitioned for a total of 28 log files:

1 Eventlog

i 16 Data logs

1 8 Waveform logs

T PQlog

To view the device memory settings, select Memory/Log from the Meter Setup menu, and then click
on the Log Memory tab.

PM3330_EM3250 PRO - Log Setup >
Log Memory I Data Hecorder' PQ F(ecorderl Waveform Recorder | Py Min/Max Log
Total memory: 3758096384 bytes Free memory: 3694081760 bytes
Files
|
Bytes Channels Racurds Evants Size meters Records
AN Event Log Wrap-around 1000 1000
2 |Datalog1 ‘Wrap-around 3072000 38400 38400
3 |DataLog2 Wrap-around 3072000 38400 38400 a0 16 686
4 |DataLog 3 Free
5 |DataLog 4 Free
6 |[Datalog5 Free
7 |DataLog6 Free
8 |DatalogT7 Free
9 |Data Log & Free
10 |Data Log @ Free
11 |Data Log 10 Free
12 |Data Log 11 Free
13 |Data Log 12 Free
14 [Data Log 13 Wrap-around 520000 10000 10000 52 ) o
15 |Data Log 14 ‘Wrap-around 520000 10000 10000 52 9 301
16 |Data Log 15 TOU Monthly Profile 6144 4 48 48 32 4 2| w
Open Save as.. Clear Print Send Receive | Configure File... | Setup Recorder.. |
OK | Cancel | ol | hep |

Fi gui-E Memor§etup Dialicd@gB®et up
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The following table shows available file options.

Table 19: Log Files Setup options

Option

Format/Range

Description

Type

Wrap around,
Non-wrap

Defines the file behavior when it is filled up.
Wrap around: recording continues over the oldest

TOU Monthly
Profile
TOU Daily Profile

records.

Non-wrap: recording is stopped until the file is
cleared.

TOU Monthly Profile: monthly TOU profile data log
(only for data log #15). Wrap around by default.
TOU Daily Profile: daily TOU profile data log (only
for data log #16). Wrap around by default.

Shows the size of the memory allocated to the file.
It is set automatically depending on the size of a file
record and the number of records in the file.
Defines the numbers of sections in a multi-section
TOU profile data log file or the number of recording
channels in a waveform log file

Allocates the file memory for a predefined number
of records

Shows the size of the file record for a single
channel or section. It is set automatically
depending on the file and on the number of
parameters in the data record

Defines the number of parameters in a single data
record for data log files.

Memory is allocated for each file statically and does not change unless you re-organize the files.
The PM335 PRO automatically performs de-fragmentation of the memory each time the file
allocation changes. This helps keep all free memory in one continuous block, and thus prevents
possible leakage of memory caused by fragmentation.
Data log files #15 and #16 may be configured to record TOU monthly profile and TOU daily profile
data on a daily or monthly basis.
To change the file properties or to create a new file:

1. Double click on the file partition you want

to change, or highlight the file row, and

Size

Sections/Channels | 0-32

Num. of Records 0-65535

Record size

Parameters

then click on the fAConfigure Filedo button.
2. To change the file properties, select
desired parameters, and then click OK.
For your reference, the record size and
the number of records available for the
file are reported in the dialog box.
3. To delete a file partition, click on Delete,
and then click OK.
4. Send your new setup to the device.
The following table shows how to calculate a file size for different files.
File Record Size, Bytes File Size, Bytes
Event Log 20 Record Size 3 Number of Records
Data Log 2 + 43 Number of Parameters Record Size 3 Number of Records
TOU Profile Log 12 + 4 3 Number of Season Tariffs | Record Size 3 Number of TOU
(Data log #15-#16) Registers 3 Number of Records x 2
Waveform Log 1072 Record Size 3 Number of Channels
3 Number of Series 3 Number of
Records per Series
PQ Log 32 Record Size 3 Number of Records
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For more information on configuring specific files, see following sections.

The device memory is pre-configured for regular data trending and fault recording applications as
shown in the following table.

No. |File Type Size, Bytes |Sections/ |Max. of Max. of | Description
Channel |Records |Events
1 Event log Wrap around | 40000 2000 2000
2 Data log #1 | Wrap around | 3072000 38400 38400 Configured for
continuous data
recording
3 Data log #2 |Wrap around | 3072000 38400 38400 Configured for
continuous data
recording
10 |Datalog #3 |free
é é. é. é . é . é. é. é.
14 |Data log free
#13
15 |Data log Wrap around | 520000 10000 10000 Used by the PQ
#14 recorder
(PQ data
trend)
24 | Waveform |Wrap around |42880000 10 4000 1000 Used by the PQ
log #7 recorder
25 |Waveform |Wrap around |17152000 8 2000 500 Used by the PQ
log #8 recorder
27 |[PQlog Wrap around | 640000 20000 20000

The device memory is pre-configured for regular data trending and fault recording applications as
shown in the following table.
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To change the Event log file size:

1. Select Memory/Log from the Meter Setup
menu, and then click on the Log Memory tab.

2. Double click on the Event log file partition with

the left mouse button.

Recor d

Configure File Partition

—

MNumber of Sections:

Number of Parameters:

File: I Event Log Record Size:
Free Memory: | 3587349984 Number of Records
Available:
File Attributes
Mumber of Records: 1000 =

File Type: Wrap-around

I 65535

Delete

Cancel

i

Fi gunz Memory/ Log Set uEvRRingal dgpgBaxnfi gur e

3. Select afile type.

4. Select the maximum number of records you
want to be recorded in the file.

5. Click OK, and then send your new setup to the

device or save to the device database.

By default, the Event recorder stores all events related to configuration changes, reset, and device
diagnostics. In addition, it records events related to setpoints operations. Each setpoints should be

individually enabled for recording to the Event log.

To | og setpoints operations,

add

t he

AEvent

file

|l ogo

action at the beginning of the list to allow other recorders to use the sequence number assigned to
the event for cross-linking between records logged to different files. When a setpoints event

happens, the Event recorder logs all setpoints conditions that caused the event and all setpoints

actions performed in response to the event.

Configuring the Data Recorder

The Data recorder is programmable to record up to 16 data parameters per record in each of 14
data log files (TOU Monthly Profile & TOU Daily Profile data log files may include up to 9

parameters). The list of parameters to be recorded to a data log is configured individually for each

file.

Conventional Data Log Files

To create a new data log file or re-configure an existing file:

1. Select Memory/Log from the Meter Setup
menu, and then click on the Log Memory tab.

2. Double click on the file partition with the left

mouse button.
Select a file type.

w

4. Select the number of parameters to be
recorded in the file records.

5. Select the maximum number of records to be

recorded in the file.

6. Click OK, and then send your new setup to the

device, or save to the device database.
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Chapter 7 Configuring Recorders Configuring the Data Recorder

Configure File Partition hd

File: | Data Log 1 Record Size: 80
Free Memory: | 3687349984 Number of Records 5552z
Available:

File Attributes

Mumber of Records: 33400 EI:
Mumber of Sections: i} 3

Mumber of Parameters: 16 hd OK
File Type: Wrap-around ﬂ Cancel

Fi gurz Memory/ Log Set upabliaallLomg Boxonfigure file partiti

7. Highlight the data log file row with the left

mouse button, and then click on the fASetup
Recorder o button, or click on the ADat a
Recorder o tab and select the | o number
corresponding to your file.

Data Recorder X

Data Recorder |

Log No: Name:

.- |

Data Log Parameters

N Group Parameter No Group Parameter
AT PHASE
AT PHASE
RT PHASE
RT PHASE
AT PHASE
RT PHASE
RT TOTAL
RT TOTAL

Al
vz
V3
"

2

3
kW
kvar

9 |[RTTOTAL
10 | RT TOTAL
11 | RT PHASE
12 | RT PHASE
13 | RT PHASE
14 | RT PHASE
15 | RT PHASE
16 | RT PHASE

KA
PF

VA THD
VZTHD
VaTHD
1 THD
2 THD
BTHD

OO
N R N
(R R R R
(R R R A O R

EETICRTY N R

Open Save as Clear Clear All | Prirtt | Send ‘ Recsive |

0K Cancel ‘ | Help |

Fi gun-& Memory/ Log Setupabliaallogg Boxetup recorder

8. Configure the list of parameters to be recorded
in the data log file. You are not allowed to
select more parameters than you defined when
configuring your file. Refer to chapters 17/18 for
a list of available parameters.

For your convenience, PAS follows your selection and helps you to configure a series of the

neighboring parameters: when you open the AGroupo box f
same group as in your previous selection; if you select this group again, PAS automatically updates
the AParametero box with the following parameter in the
9. Add the name for your data log file in the
ANameo box. It will appear in the data | og
reports.

10. Save your new setup to the device database,
and send it to the device.
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Factory Preset Periodic Data Logs

Data logs #1 and #2 are factory preset for periodic recording of the standard power quantities as

shown in the following table.

No. |Parameter [No. | Parameter

Data Log #1

1 RT (1-cycle) V1 9 |RT (1-cycle) Total kVA

2 RT (1-cycle) V2 1 |RT (1-cycle) Total PF
0

3 RT (1-cycle) V3 1 |RT (1-cycle) V1 THD
1

4 RT (1-cycle) 11 1 |RT (1-cycle) V2 THD
2

5 RT (1-cycle) 12 1 |RT (1-cycle) V3 THD
3

6 RT (1-cycle) I3 1 |RT (1-cycle) 11 THD
4

7 RT (1-cycle) Total kW 1 |RT (1-cycle) 12 THD
5

8 RT (1-cycle) Total kvar 1 |RT (1-cycle) I3THD
6

Data Log #2

1 kW Import Sliding 9 |11 Demand

Demand
2 kvar Import Sliding 1 |12 Demand
Demand 0

3 KVA Sliding Demand 1 |I3 Demand
1

4 kWh Import 1 | V1 Demand
2

5 kWh Export 1 |V2 Demand
3

6 kvarh Import 1 |Vv3 Demand
4

7 kvarh Export 1 |RT (1-cycle) 14
5

8 kVAh 1 |RT (1-cycle) V4
6

Setpoints #1 is preset at the factory to trigger Data logs #1 and #2 in 15 min intervals.

Factory Preset PQ Data Log

Data log #14 is factory preset for RMS trending on the power quality events and is intended for the
use with the PQ recorders. The default PQ data log configuration is shown in the following table.

No. | Parameter | No. | Parameter

Data Log #14 (PQ data trend)
Generic V1 9
Generic V2
Generic V3
Generic 11
Generic 12
Generic 13
Generic FREQ

XN |UAWN| -

The generic data group represents generic volts, amps, etc., regardless of the data integration time.

The PQ recorder can use different time envelopes to record data integrated over intervals from a
half cycle to 10 minutes depending on the duration of the power quality event (see Configuring the
Power Quality Recorder).
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TOU Profile Data Log Files

Data log files #15 and #16 are configurable to store the TOU monthly profile log and the TOU daily
profile log respectively.
A TOU profile log file is organized as a multi-section file that has a separate section for each TOU
energy and maximum demand register. The number of sections is taken automatically from the
Summary/TOU Registers setup (see Configuring Summary and TOU Registers in Chapter 8). Since each
TOU energy register has a shadow maximum demand register, the number of sections in the file is
twice the number of the allocated TOU registers.
In order to correctly allocate the memory space for TOU profile log files, assign TOU registers
before you set up your TOU profile log files.
To configure a TOU daily profile log file:
1. Configure your TOU registers and TOU
schedule before allocating memory for a profile
log file (see Configuring Summary and TOU
Reqisters in Chapter 8).
2. Select Memory/Log from the Meter Setup
menu, and then click on the Log Memory tab.
3. Double click on the Data Log #15 or Data Log
#16 partition row.

Configure File Partition >
Files | Datalog 16 Record Size: 32
Free Memory: | 3684981984 Number of Records ['goca
Available:
File Attributes
Mumber of Records: 14800 3:

Mumber of TOU Registers: 9 El
Mumber of Tariffs (+1 for Sum): 4 - oK

File Type: |TOU Daily Profile j Cancel

Fi gur® Memory/ Log Set upabDiaallmg Bdx configure file partiti

4. Select the TOU Monthly Profile or TOU Daily
Profile in the File Type box.

5. Select the number of season tariffs in your TOU
schedule.

6. Select the maximum number of records you
want to be recorded in the file assuming that a
new record is added once a month or once a
day.

7. Click OK and send your setup to the device or
save to the database.
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Configuring the Waveform Recorder

Waveform log files are organized as multi-section files that store data for each recording channel in
a separate section.
A regular waveform log file records up to 7 analog channels simultaneously: seven AC channels
(three voltages and four currents), and up to 26 digital inputs DI1-DI16, DI17-DI32 and DI33-DI48
organized in three sections as three 16-bit analog channels.
A single channel waveform record contains 512 points of the sampled input signal. If a waveform
log is configured to record more samples per event than a single record can hold, the waveform
recorder stores as many records per event as required to record the entire event. All waveform
records related to the event are merged in a series and have the same series number, so they can
be plotted together.
The PM335 PRO supports 8 waveform files that can record waveforms at four programmable
sampling rates: 32, 64, 128 or 256 samples per cycle.
To configure a waveform log file:
1. Select Memory/Log from the Meter Setup
menu, and then click on the Log Memory tab.
2. Double click on a waveform log partition with
the left mouse button.
3. Select a file type for your file.
4. Select the maximum number of records to be
recorded in the file.
The number of records in the waveform log file needed to store one waveform event (series) is
defined as follows:
Number of Records per Series = Sampling Rate (Samples per Cycle) x Number of Cycles per Event
/512
The total number of records you must allocate to store the required number of events (series) is
defined as follows:

Number of Records = Number of Records per Series x Number of Series

Configure File Partition d
File: | Waveform Log 7 Record Size: 1072
Free Memory: | 3687349984 Number of Records [Zozoc
Available:

File Attributes

Mumber of Records: 4000 =

Mumber of Channels: ] EI:

Mumber of Parameters: NOME oK

File Type: Wrap-around ﬂ Cancel

MNumber of Events = Mumber-of-Records/(Samples-per-Cyde x Cyces-per-Series [ 512)
Fi gura& Memory/ Log Set upValiedloogn Booxy 7 configure file
For example, if you want to record a 64-cycle waveform sampled at a rate of 32 samples per cycle,
the number of records required for one waveform series would be:
Number of Records per Series = (32 x 64)/512 = 4.
If you want to allocate space sufficient to store 20 waveform events (series), you should set up the
waveform log file for 4 x 20 = 80 records.
5. Click OK, and send your setup to the device or
save to the database.
6. Click fAnSetup Recordero, or click on the
AWaveform Recordero tab.
The following table lists available waveform options.
EM235/PM335 PRO Advanced Power meter 136

parti



Chapter 7 Configuring Recorders Configuring the Waveform Recorder

Option Range Description

waveform log

Samples per Cycle |32, 64, 128, 256 samples/cycle | Defines the sampling rate for the

4-2712 (128 samples/cycle)
2-1356 (256 samples/cycle)

Cycles per Series 16-10848 (32 samples/cycle), Defines the total duration of the
8-5424 (64 samples/cycle), waveform recording per event/series

Before Cycles 1-20

Defines the number of cycles to be
recorded prior to the event

Num. of Channels 1-26

The number of the simultaneously
recorded channels

7. Select the sampling rate for waveforms.

8. Select the number of cycles to be recorded
prior to the event, and a total number of cycles
in the waveform.

9. Add the name for your waveform log file in the

ANameodo box. It will appear

reports.

Waveform Recorder

Wavefor Recorder |

Waveform Logs

No, Name Samples Cycles Before, | Num.of
perCycle | perSeries | Cyces | Channels

Channels:

.

B4 -
e =l

Number of records required for one event’s sample series = Samples-per-Cycle x Cycles per-Series / 512

IR
4
R AR

mﬂmm.umé
IR RN

Open S Defaut Print ‘ ] | Fmm ‘

0K Cancel | ‘

Help

Fi gun-&

10. To select the channel s,
button, check the boxes for channels to be
recorded, and then click OK.

cl

Memory/ Log Set upNValiedloogn Boxg 7

Waveform Log 7 - Selected Channels

0-10 A 0-100 A Analog Inputs
Mvi M1 [ o ™ r m r
Mv2 M1z [ o r u I |
WMvi M1z [ o ™ r m r
m W14 I u I o r I~

oK | Cancel |

Fi gun-&

Memory/ Log Set upVaDiedloogn Boxg 7

11. Save your waveform setup to the site database,
and send it to the device.

in the

waveform

setup recorder

ck on t

selected

The picture above shows the factory preset waveform logs. Waveform log #7 is used with the PQ
events and PQ transient and short duration events. Waveform log #8 is used with the PQ recorder
to store waveforms related to harmonics events.

he AChanne

channel s
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Chapter8 Tot ali zati on Energy

The PM335 PRO provides 16 summary energy registers and 16 parallel TOU energy and maximum
demand registers to link to any internal energy source or to any external pulse source that delivers
energy pulses through the device digital inputs.
A total of 64 energy sources can be connected to the summary and TOU registers. Each summary
register can accumulate energies from multiple sources using arithmetic addition and subtraction. A
summary register may be linked to another summary register to provide more comprehensive
energy calculations.
The TOU system provides for each TOU energy register a parallel maximum demand register that
is updated automatically when a corresponding TOU register is activated. The device supports 16
different tariffs using an arbitrary tariff structure.
The PM335 PRO TOU system technique is based on the currently active TOU annual calendar that
assigns the user-selectable daily profile to each day of the year. The TOU daily profiles specify
daily tariff change points. The PM335 PRO memory stores calendars for 10 years. A total of 16
types of days are supported with up to eight tariff changes per day.
By default, the summary registers in your device are not linked to energy sources and are not
operational. To activate a summary energy register, link it to the energy source(s).
To activate TOU system:

1. Configure the TOU daily profiles for different types of days.

2. Configure the TOU calendars.

3. Link the TOU registers to the corresponding summary energy registers
that are used as source registers for TOU system.

Configuring Summary and Bill./TOU Reg.

To configure the device summary and Billing/TOU registers, select Energy/TOU from the Meter

Setup menu.
PM3350_EM3250 PRO - Energy/TOU Setup X
Biling/TOU Registers | TOU Daily Profiles | TOU Calendar |
Req. TOU Use Dimd Sum Units. No. Source Multiplier Target
Profile Profile Profile Input
1 [ v v v Kiih x| 1 [wwn mPorT - 1.000 | Reg #1 =]
2 v v v v Kiih =l | 2 |wwnexpoRT | 1.000 | Reg #2 Rd
3 v v v v kvah =] 3 |kvarhMPORT  [7] 1.000 | Reg #3 Rd
4 v v v v kvarh - 4 |kvarh EXPORT = 1.000 | Reg#4 -
s | O | O O C = =[5 ]= E—— B
5 | [ O O 0 [— = [ |— - =
7 O [ O [ — hd T |— hd —|—
8 C [ [ [N — hd 8 |— hd —|—
9 O [n [m | hd S |— = -1
L [ [ | o I =] —|—
n C [ [ | o L =] —|—
12 0 [N [ 0 = =12 | — =] —|—
13 [ [l [ [n — hd I hd| —|—
14 [ [l [ [n — hd IR =l —|—
15 [ [l [ [n — = o|1s [ — =l —|—
18 r [N [ [ — = e | — = —|— v
Open Save as... Default | Print | Send | Receive |
oK | Cancel | ook | Hep |

Fi gud-E Ener/ginOWBSet up Di ali®dg IBoaxg/ TOU Retgist ers

EM235/PM335 PRO Advanced Power meter 138



Chapter 8 Totalization Energy and TOU Registers Configuring Summary and Bill./TOU Reg.

The available options are described in the following table:

Parameter Options Default Description
Billing/TOU Registers
TOU Unchecked Unchecked Links multi-tariff registers to the
Checked selected energy source
Use Profile Unchecked Unchecked Enables recording energy registers in
Checked monthly/daily billing profile files (both
total and tariff registers if TOU is
enabled).
Dmd Profile Unchecked Unchecked Enables recording maximum demand
Checked registers in monthly/daily billing profile

files (both total and tariff registers if
TOU is enabled)

Sum Profile Unchecked Unchecked Enables recording total (summary)

Checked registers in monthly/daily billing profile
files.

Units None None The energy register measurement unit.
kWh
kvarh
kVAh
m3
CF
CCF

Register Source List

Source Input None None Links an internal or external energy
kWh IMPORT source to the billing register.
KWh EXPORT

kvarh IMPORT
kvarh EXPORT
kvarh Q1

kvarh Q2

kvarh Q3

kvarh Q4

kVAh TOTAL
kVAh IMPORT
kVAh EXPORT
L1 kWwh IMPORT
L2 kwh IMPORT
L3 kWh IMPORT
L1 kWh EXPORT
L2 kWh EXPORT
L3 kWh EXPORT
L1 kvarh IMPORT
L2 kvarh IMPORT
L3 kvarh IMPORT
L1 kvarh EXPORT
L2 kvarh EXPORT
L3 kvarh EXPORT
L1 kVAh TOTAL
L2 kVAh TOTAL
L3 kVAh TOTAL

DI1-DI26
SUMM REG #1 - 16
Multiplier 0.001 to 100.000 1.000 The multiplication factor for the energy
source.
Target Reg#1- Reg#10 None Defines the target summary register for

the energy source.
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Configuring TOU Daily Profiles

The PM335 PRO TOU calendar provides a season tariff schedule and an option for scheduled
daylight savings switch dates.

To configure the TOU daily profiles, select Energy/TOU from the Meter Setup menu, and then click
on the TOU Daily Profiles tab.

PM3350_EM3250 PRO - Energy/TOU Setup X

Biling/TOU Registers  TOU Daily Profiles | TOLI Caleﬂdarl

Season Day Type
#1 EE =] Gpen
Neo. Tariff Start Time Tariff No. Save as |
1 | 00:00 #3 -
2 | 0700 | %2 t LI
3 |10:00 e - Clear Al
4 1700 M3 ] Print
5 |21.00 x| # hd
= fouoc O B _ s |
7 [o0:00 - # -~ Fecee
& | 00:00 | # hd

oK | Cancel | imy | He |

Fi gugz Energy/ TOU Set ipODi DhogyBexofiles setup

The profile setup allows you to specify the daily tariff change points with a 15-minute resolution.
To configure your daily profiles:
1. Select the desired season and day type

2. Select the start time for each tariff change point and the corresponding
active tariff number.

3. Repeat the setup for all seasons and types of day.

The first tariff change point is fixed at 00:00 hours, and the last tariff change you specified will be in
use until 00:00 hours on the next day.

Note: The billing monthly and daily profile files, and your billing data display are automatically
configured for the number of active tariffs you defined in the meter TOU daily profile
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Configuring TOU Calendar

The PM335 PRO TOU calendar provides a season tariff schedule and an option for scheduled
daylight savings switch dates.

To configure your season tariff schedule, select Energy/TOU from the Meter Setup menu, and then
click on the TOU Calendar tab.

PM3350_EM3250 PRO - Energy/TOU Setup X
Biling/TOU Registers | TOU Daily Profiles  TOU Calendar I
MNo. | Season/ Day Week Weekday Till Month Day Till Till “ear
Period Type of Month Weekday Month Day
1 |# |# ¥ — | Sunday || Thursday |=| July x| — |=| August | — | — =
2 |# xl[# = — ||| Friday x| — x| July || — [ August = =— =
3 (¥ | #3 =l — | Saturday x| — | July =— = August F— x— =
4 |#2 | # =l — | Sunday =l Thursday =l December =— = February F— =— =
5 |#2 =l #2 =l — =l Friday =l — = December =H— = February H—=— =
6 |#2 w[[# =] — « || Saturday | — «| December = | -— =| February =) -— =|— =
T o|#2 hd #1 = — hd Sunday hd Thursday | March =— = June F— =— =
8 |# xl[# = — ||| Friday x| — x| March =||— | June = =— =
9 |#3 | #3 =l — | Saturday =l — =l March =— = June F— =— =
10 |#3 | # =l — | Sunday =l Thursday =l September =— = November F— =— =
" | #3 =l #2 =l — =l Friday =l — = September =H— = November H—=— =
12 | #3 x| #3 |¥| — | Saturday | — | September | — | November || — =[-— =
13 | #1 hd #1 = — = — = — | January =— = January = — =] 2001 hd
12 | —  [=|— —-ee — —eee —-ee —_— —_— — —_—
15 | — [=||— —-ee — —eee —-ee —_— —_— — —_—
16 | — [=— — — — — — — — ©
Open Save as... Clear | Print | Send | Receive |
0K | Cacd | sy | Hep |

Fi gua-2 Energy/ TOU SetupODi €hbgnBax setup

The meter TOU calendar allows you to configure any tariff schedule based on any possible utility
regulation. The calendar provides 48 entries that allow you to specify profiles for working days and
holidays through all seasons in any order that is convenient for you, based on simple intuitive rules.
There are no limitations on how to define your schedule. The meter is able to automatically
recognize your settings and to select a proper daily tariff schedule for any day within a year.

To configure your season tariff schedule:

1. I n the ASeason/ Periodo box, select the s
and in the fADay Typeodo box, select a day
this calendar entry.

2. Select the time interval when this daily tariff
schedule is effective, based on the start and the
end weekdays and, for a multi-season
schedule, on the start and the end month for
the selected season. It does not matter which
order of weekdays or months you select: the
meter recognizes the correct order.

3. For exception days like designated holidays,
select a specific day either by specifying a day
and month, or by selecting a month, a week
and a weekday within the month.

NOTE: The PM335 PRO TOU calendar provides an embedded schedule of Hebrew holidays till
2039 for Israeli customers. To enable the automatic holiday schedule, select Israel in the Country
box in the Local Settings setup (see Local Settings)

To configure your DST schedule:
1. Select DST in the fASeason/ Periodo box.
2. Select the DST start month and day in th

3. Select the DST end month and day in the
Mont ho and ATI || Dayo boxes.
4, I n the fAYear o box, sel ect a year for whi

dates will be effective.

5. Repeat steps 2-4 for all years for which you wish to provide a DST
schedule.
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Chapter 8 Totalization Energy and TOU Registers Configuring TOU Calendar

To make your DST schedule effective:
1. Go tothe Local Settings setup (see Local Settings).

2. Selecti Schedul eddo in the Daylight Saving
(DST) box.

3. Send your new setting to the meter.

4. This section describes how to customize protocol
options for use with your application software.
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Chapter 9 Configuring Communication Protocols

Configuring Modbus

Chapter9 Conf i guring

Modbus Point Mapping

The PM335 PRO provides 120 user assignable registers at addresses 0 to 119. You can re-map
any register available in the meter to any assignable register so that registers found at different
locations may be accessed with a single request by re-mapping them to adjacent addresses.

Initially these registers are reserved and none of them points to an actual data register. To build

your Modbus register map:
1.

Select Protocol Setup from the Meter
Setup menu, and click on the Modbus
Registers tab.

Click on the Default button to cause the
assignable registers to reference the
actual default meter register 6656 (0
through 119 are not allowable register
addresses for re-mapping).

Commun i

Configuring Modbus

PM3350_EM3250 PRO - Protocol Setup *
Modbus Registers I DMNP Options I DNP Event Setpoints | DNP Class 0 Points |
Reg | Addr | Reg | Addr (Reg | Addr |Reg | Addr | Reg | Addr |Reg | Addr Raw Scale Low o
ldec] Idec] [dec] [dec] [dec] [9ed | |'Raw ScaicHigh | 9998

0|0 20 |0 40 |0 80 |0 80 (0 100 |0 3267t Analog Reg Integer
1|0 21 |0 41 |0 &1 |0 31 |0 101 |0 25.bil Counter: nteger
20 2|0 42 |0 8210 8|0 102 10 32-bit Energy Reg Integer
3|0 23 |0 43 |0 83 |0 83 (0 103 |0

410 24 (0 44 (0 84 (0 84 |0 104 |0

5|0 25 (0 45 (0 85 (0 85 |0 105 |0

6 |0 2% |0 45 |0 86 |0 36 (0 106 | 0

7|0 27 (0 47 (0 87 (0 87 |0 107 |0

8 |0 28 |0 48 |0 &8 |0 88 (0 108 |0

8|0 29 |0 43 |0 &9 |0 39 (0 108 |0
10 |0 30 (0 50 (0 T0 (0 80 |0 Mo |0 Open

m |0 31 |0 51 |0 710 91 (0 m |0
12 |0 3z |0 52 |0 T |0 82 (0 Mz |0 Savll
13 |0 33 o 53 |0 73 |0 93 |0 13 |0 Defautt
14 |0 34 |0 54 |0 T4 |0 94 (0 14 |0 Print
15 |0 35 (0 55 (0 75 (0 85 |0 M5 |0
16 |0 % |0 % |0 76 |0 % |0 116 |0 Send
17 [0 7 |o 57 |0 77 |0 o7 [0 17 |0 Fecove
18 |0 3B (0 58 (0 T8 (0 8 |0 M8 |0
19 |0 39 |0 58 |0 T8 |0 98 (0 me |0
ok | cancel | sk | Hew |

Fi g¥re Protocol iBethps DRagbgt 8o Tab

3.

Type in the actual addresses you want to
read from or write to via the assignable
registers. Refer to the PM335 PRO
Modbus Reference Guide for a list of the
available registers. Note that 32-hit
Modbus registers should always start at
an even register address.

Click Send to download your setup to the
meter.
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Changing 32-bit Register Format

The PM335 PRO allows you to read 32-bit Modbus analog registers, energy counters and binary
counters either in integer format, or in IEEE single precision floating point format.

The 32-bit Modbus registers are factory-set to integer format. To change the register format:

1. Select Protocol Setup from the Meter
Setup menu, and click on the Modbus
Registers tab.

2. Change the 32-bit register format in the
Modbus Options pane.

3.  Click Send to download your setup to the
meter.

Setting Modbus com port as master/client

The PM335 PRO COM port is working in modbus master or client mode (client mode is the default)

The PM335 PRO can serve as transparent gateway when configured to be master. It enables
exchanging messages between serial connected devices and expertPower or scada via PM335
etherent connection.

The PM335 is forwarding all client messages to target devices and then return response to the
master application

Setting the working mode might be done through PAS or using the front menu

PM333_EM235_PRO - Communication Setup X
Network Setup | RSTP Setup Dial-Up Networking | SNTP Client |
ExpertPower Cliert | TCP Notfication Client Serial Ports
Pot |COM1 -
Protocal Wodbus RTU =]
Interface RE-485 =]
Device Address 1
Baud Rate 19200 =]
Data Format BN =]
CTS NiA
RTS NiA
Response Delay, ms 5
Character Timeout, ms 4
Port Mode ClientMaster -
Receive Timeout, ms 500
Open | Save as | Default | Print ‘ | |
ok | Canes ‘ | Help |

Fi g¥2reri Slet per Dii bld blgu Boxort mode
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107 Embedded Wizard Viewer - m} x
Site. T5 TEST 20/11/22 1419
P General Setup
¥ Communication Setup
COM 1 ] | DEVICE ADDRESS 775238962
COM 2
COM 4 BAUD RATE,bps 300 -
Network 1
Network 2 DATA FORMAT 7E -
Dial-Up Network
Switch Mode cTs off -l o
» Device I/0 Setup
» Display Setup .
P Date & Time RS off
P Reset Setup RESPONSE DELAY, |
ms
CHAR. TIMEOUT, |
ms
PORT MODE Server/Slave |

Fi g3 RRO Modbus port mode setup

Configuring DNP3

Refer to the PM335 PRO DNP3 Reference guide for information on the DNP3 protocol
implementation and a list of the available data points.

DNP Options

Select Protocol Setup from the Meter Setup menu and click on the DNP Options tab.

PM3350_EM3250 PRO - Protocol Setup X
Modbus Registers  DMF Options | DMP Event Setpoints | DNP Class D Points |
Binary Inputs (BI) DNP General Options
Number of Bl to generate events 21 I 16-bit Al Scaling Enabled -
Default Binary Input Object Single-bit - 16-bit BC Sealing 1 =
Binary Input Change Event Object With Time [ Re-mapping Event Points Disabled T
[ mecomswm A -
Analog Inputs (Al
log Inp (Al) Time Sync Period, 5 85400
Number of Al to generate events 43 - -
= Mutlti Fragment Interval, ms 50
Default Analog Input Object 16-bit -Flag - - -
= Location Station
Analog Input Change Event Object 16-bit +Time -
= Max. Directory Entries 20
Default Frozen Analog Input Object NIA
Frozen Analog Change Event Object NIA
Binary Counters (BC)
Number of BC to generate events 0
Default Binary Counter Object 32-bit -Flag hd
Binary Counter Change Event Object 32-bit +Time hd
Default Frozen Binary Counter Object 32-bit -Flag hd
Frozen Counter Change Event Object NIA
QOpen Saveas.. Default | Prirt | Send | Receive |
ok | caneel | ey | Hep |

Fig¥2re Protocol iBHPuPpDi ahe gTd8Bbx

The following table describes available options. Refer to the DNP3 Data Object Library document
available from the DNP Userods Group on the DNP3 object
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Table 20: DNP Options

Parameter Options Default Description

Binary Inputs (BI)

Binary Input Object Single-bit Single-bit The default Bl object variation for requests
With Status with qualifier code 06 when no specific

variation is requested

Analog Inputs (Al)

Analog Input Object 32-bit 16-bit-Flag The default Al object variation for requests
32-biti Flag with qualifier code 06 when no specific
16-bit variation is requested
16-biti Flag

Binary Counters (BC)

Binary Counter Object 32-bit+Flag 32-bit-Flag The default BC object variation for
32-biti Flag requests with qualifier code 06 when no
16-bit+Flag specific variation is requested
16-biti Flag

DNP General Options

16-bit Al Scaling Disabled Enabled Allows scaling 16-bit analog input objects
Enabled (see description below)

16-bit BC Scaling x1,x10, x100, |x1 Allows scaling 16-bit binary counter
x1000 objects (see description below)

SBO Timeout 3 2-30 sec 10 Defines the Select Before Operate (SBO)

timeout when using the Control-Relay-
Output-Block object

Time Sync Period 4 0-86400 sec | 86400 Defines the time interval between periodic

time synchronization requests

Multi Fragment Interval 50-500 ms 50 Defines the time interval between

fragments of the response message when
it is fragmented

Scaling 16-bit Al objects

Scaling 16-bit Al objects allows accommodating native 32-bit analog input readings to 16-bit object
format; otherwise it may cause an over-range error if the full-range value exceeds a 16-bit point

limit.

Scaling is enabled by default. It is not related to points that are read using 32-bit Al objects.

Refer to the PM335 PRO DNP3 Reference Guide for information on the data point scales and a
reverse conversion that should be applied to the received scaled values.

Scaling 16-bit Binary Counters

Scaling 16-bit Binary Counters allows changing a counter unit in powers of 10 to accommodate a

32-bit counter value to 16-bit BC object format.

If the scaling unit is greater than 1, the counter value is reported being divided by the selected
scaling unit from 10 to 1000. To get the actual value, multiply the counter reading by the scaling

unit.

3 The Select Before Operate command causes the meter to start a timer. The following Operate command must be sent before

the specified timeout value expires.

4 The meter requests time synchronization by bit 4 in the first octet of the internal indication word being set to 1 when the ime
interval specified by the Time Sync Period elapses. The master should synchronize the time in the meter by sending the Time
and Date object to clear this bit. The meter does not send time synchronization requests if the Time Sync Period is set to 0.
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Configuring DNP Class 0 Responses

The most common method of getting static object information from the meter via DNP is to issue a
read Class 0 request. The PM335 PRO allows you to configure the Class 0 response by assigning
ranges of points to be polled via Class 0 requests.
To view or build a DNP Class 0 response message:
1. Select Protocol Setup from the Meter
Setup menu and click on the DNP Class
0 Points tab.
2. Select the object and variation type for a
point range.
3.  Specify the start point index and the
number of points in the range. Refer to
the PM335 PRO DNP3 Reference Guide
for available data points.
4.  Repeat these steps for all point ranges
you want to be included into the Class 0
response.
5.  Click Send to download your setup to the
meter.
The factory-set Class 0 point ranges are shown in the picture below.

PM3350_EM3230 PRO - Protocol Setup X

Modbus Registers | DNP Options | DNP Evert Setpoints  DNP Class 0 Poirts ]

DNP Class 0 Points A

No. Object Start Number
[Object:Variation] Point of Points.

1 | AI30:04 (16-bit-F) 0 3z
2 | AD 40:02 (16-bit) 9

3 [ BIOTO (1-bith 84 3z
4 | BIOT:01 (1-bity 16
5 |— -

6

T

&

=

R A R ) K

Open Save as Default | Print | Send ‘ Recsive |

oK Cancel | | heo |
Fig¥3 e Protocol iBHPu@gl &sal 0gP®8omts Tab
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Configuring IEC 60870-5

The EM235/PM335 PRO protocol stack is implemented in a very flexible manner. Most of IEC
60870-5-101/104 protocol features are user-configurable allowing easy adaptation for use in
different IEC 60870-5 installations. To keep maximum interoperability with master RTU and SCADA
systems, the PM335 PRO supports all standard ASDU types for data interrogation, event reporting
and control.

The support PAS configuration software supplied with the meter provides all necessary tools for
remote configuration of the meter via serial ports or via a TCP/IP Internet connection using either
IEC 60870-5-101/104, or Modbus protocol.

The EM235/PM335 PRO is equipped with two independent Ethernet ports sunning TCP/IP protocol,
enabling two independent communication protocols IEC 60870-5-104 to access two different
SCADA.

For more information see PM335 PRO IEC 60870-5 communication guide.

Configuring IEC 60870-5 Options

To configure the IEC 60870-5 options:
1.  Select IEC 60870-5 Setup from the Meter

Setup menu.
2. Select the desired Network (1 or 2)
PM3350_EM3250 PRO - |EC 60870-5 Setup X
IEC 60870-5 Options I |EC 60870-5 Mapped Points and Events Setup I |EC 60870-5 Class 2 Data and Counters Setup I
Network |1 vl
60870-5 Optio IEC 60870-5 Information Objects

Maximum frame length, octets 255 Measured value mapped address |1
Link address One octet j Measured value default type M_ME_NB_1 j
Cause of transmission One octet ﬂ Measured value event type M_ME_TE_1 (CPS6Time2a) ﬂ
Common address of ASDU One octet j Single point mapped address 101
Information object address (I0A) Two octets. ﬂ Single point default type M_SP_MA_1 ﬂ
SBO Timeout, s 10 Single point event type M_SP_TB_1 (CPS6Time2a) ﬂ
Short pulse duration, ms 500 Double point mapped address 20m
Long pulse duration, ms 1000 Double point default type M_DP_MA_1 ﬂ
Time sync period, s 0 Double peint event type M_DP_TB_1 (CPS6Time2a) ﬂ
Local counter freeze period, min 0 Integrated totals mapped address | 301
Respond with class 1 data to class 2 Disabled || [ Integrated totals default type M_IT_NA_1 =]

IEC 60870-5-104 Options Integrated totals event type M_IT_TB_1 (CP56Time2a) ﬂ
Maximum unacknowledged ASDU 12 Measurement Units
Cyclic transmission period, ms o Voltage Units v hd
Redundant connection IP address #1 0.0 .0 .0 Current Units A |
Redundant connection IP address #2 0 .0.0 .0 Power Units KW hd
[EC §0870-5-104 IP Redundancy Mode 1

Open Save as.. Defautt | Print | Send | Receive |
ok | cancal | apck | Hen |

Fi gre Protocol TBECu@0 8Ftlioogn sBoha b

3.  Select desired options.

4, Cl i ¢k S a vstwore gosré&etup io the
device site database, and click Send to
send the setup to the device
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See the following table for available options.

Parameter |Options |Default | Description
General IEC 60870-5 Options
Maximum frame length 32-255 255 The maximum length of the
octets transmission frame.
In IEC 60870-5-104 it is
fixed to 253 octets.
Link address 1-2 octets 1 Link address length
Cause of transmission 1-2 octets 1 Cause of transmission
length.
In IEC 60870-5-104 it is
fixed to 2 octets.
Common address of ASDU 1-2 octets 1 Length of common address
of ASDU.
In IEC 60870-5-104 it is
fixed to 2 octets.
Information object address 1-3 octets 2 Length of information object
address
In IEC 60870-5-104 it is
fixed to 3 octets.
SBO Timeout, s 0-30s 10 Select-before-operate
(SBO) timeout for single
point commands with a
select qualifier
Short pulse duration, ms 100-3000 ms 500 Short pulse duration for
single point commands with
a short pulse qualifier
Long pulse duration, ms 100-3000 ms | 1000 Long pulse duration for
single point commands with
a long pulse qualifier
Time sync period, s 1-86400 s, 0 The time interval between
O=not active periodic time
synchronization requests
Local counter freeze period, min 1-60 min, 0 The period of local counter
O=not active freeze and spontaneous
transmission of integrated
totals
Respond with class 1 data to class 2 | O=disabled, |Disabled If enabled, the meter will
1=enabled respond with class 1 data to
class 2 requests when there
is no class 2 data in
transmission
IEC 60870-5-104 Options
Maximum unacknowledged 1-32, 12 The maximum number of
ASDU O=unlimited unacknowledged ASDU
allowed before suspending
data transmission. Unlimited
when set to 0.
Cyclic transmission period, ms 100-30000 (O The period of cyclic/periodic
ms, data transmission via the
O=not active IEC 60870-5-104 port
Redundant connection IP address 0.0.0.0 =not |0.0.0.0 The IP address of the
#1 active controlling station for all
data transmission
Redundant connection IP address 0.0.0.0 =not |0.0.0.0 The IP address of the
#2 active redundant controlling
station for all data
transmission
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Parameter Options Default Description

IEC 60870-5-104 IP Redundancy lor2 1 1 - Standard IP Redundancy
Mode Mode (Two logical
connections between the
controlled station and the
same controlling station,
both logical connections
should be open in order to
transmit data)

2 - Enhanced IP
Redundancy Mode (Two
logical connections between
the controlled station and 2
different controlling stations,
Cyclic/Periodic data can be
transmitted on a specific
connection even if it is the
only open connection)

IEC 60870-5 Information Objects
Measured value mapped address 1-4095 1 Starting address for mapped
static measured value
objects

M_ME_NB_ | The default type of static
measured value objects for
Read requests

Measured value default type
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Measured value event type M_ME_TE_ | The default type of
1 measured value objects for

event reporting
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=TT I SIS
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Single point mapped address 101 Starting address for mapped
static single point objects
M_SP_NA_ | The default type of static

1 single point objects for Read
requests

M_SP_TB_1| The default type of single
point objects for event
reporting

201 Starting address for mapped
static double point objects
Double point default type M_DP_NA 1 |[M_DP_NA_ | The default type of static
M_DP_TA 1 |1 double point objects for
M_DP_TB_1 Read requests

Double point event type M_DP_TA 1 |[M_DP_TB_ | The default type of double
M_DP_TB_1 |1 point objects for event
reporting

Integrated totals mapped address 1-4095 301 Starting address for mapped
static integrated totals
objects

NA_1 |M_IT_NA_1 | The default type of static

1 integrated totals for Read

1 requests

1 |M_IT_TB_1 | The default type of

1 integrated totals for event
reporting

P
>
[EnY

Single point default type

|

I
——
UUIJ>ICDIJ>
N

Single point event type
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Double point mapped address

Integrated totals default type

Integrated totals event type
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Parameter |Options Default | Description
Measurement Units
Voltage units 0=V, \% Units of voltage measured
1=kV values
Current units 0=A, A Units of current measured
1=kA values
Power units 0=kW, kw Units of power measured
1=MW values
NOTES:
1. InIEC 60870-5-104 the maximum length of
the variable frame, the common address of
ASDU, information object address and cause
of transmission length are permanently set to
values indicated in the table and the optional
settings are ignored.
2. Selecting the one-octet information object address length for IEC 60870-

5-101 will limit the range of objects to only mapped points in the range of

1 to 255 and will make impossible configuring IEC 60870-5 in the device
via IEC 60870-5-101 ports.

Remapping Point Addresses and Event Reporting

NOTE:

The process measurement scales for most analog values depend on your external PT and CT
settings and on the voltage and current scales defined in the meter. Configure them in your meter
and save to the device site database before configuring event deadbands. See Basic Setup and
Device Options Setup in the EM133 Installation and Operation Manual on how to configure these

parameters in the meter.

To remap static object point addresses to the configurable address space and to configure
corresponding event objects:

1. Select IEC 60870-5 Setup from the Meter
Setup menu, and then click on the
IEC 60870-5 Mapped Points and Events
Setup tab.

2. Select the desired Network (1 or 2)

PM3350_EM3250 PRO - [EC 60870-5 Setup X
IEC 608705 Options  |EC 60870-5 Mapped Paints and Events Setup } IEC 608705 Class 2 Data and Counters Setup }
Network [T =]
No. o Default Point ID Group Parameter Relation Threshold/ | Class 1
Address Type Deadband

1 |1 M_WE_NB_1 | O0x1100 | AVR PHASE =] V1 x| Deta =] 0.0 [

2 (2 M_ME_NB_1 | 0x1101 | AVR PHASE =|v2 x| Deta =] 0.0 [

3 (3 M_ME_NB_1 | 0x1102 | AVR PHASE hd RES x| Deta x| 0.0 [

4 |4 M_ME_NB_1 | 0x1103 | AVR PHASE x| 1 || Detta - 0.00 [

5 |5 M_WE_NB_1 | 0x1104 | AVR PHASE == x| Deta =] 0.00 [

6 (& M_ME_NB_1 | 0x1105 | AVR PHASE a1 I 0.00 [

7|7 M_ME_NB_1 | 0x1106 | AVR PHASE ha LS x| Deta =] 0.000 [

3 |8 M_ME_NB_1 | 0x1107 | AVR PHASE hd kw2 hd Detta hd 0.000 [

9 |9 M_WE_NB_1 | O0x110& |AVR PHASE | kW L3 x| Deta =] 0.000 [

10 (10 M_WE_NB_1 | 0x110% | AVR PHASE = ]| kvar L1 x| Deta =] 0.000 [

n|n M_ME_NB_1 | 0x110A | AVR PHASE x| kvarL2 x| Deta =] 0.000 [

12 (12 M_ME_NB_1 | Ox110B | AVR PHASE | kvar L3 || Detta - 0.000 [

13 13 M_ME_NB_1 | Ox10C | AVR PHASE x| KwAaLl - || Detta - 0.000 [

14 14 M_WE_NB_1 | O0x110D |AVR PHASE x| kvaLz x| Deta =] 0.000 [

15 1 M_ME_NB_1 | 0xT10E | AVR PHASE x| kALl x| Deta =] 0.000 [

16 (18 M_ME_NB_1 | Ox110F | AVR PHASE hd PF L1 hd Detta hd 0.000 [ "

Open Save as... Default | Print | Send | Receive |
OK Cancel | ‘ Help |
Fig¥re Protocol TBEECUGD 8Wa@pipoegd Broxi nts and Events

3. Select an object group and parameter for points you wish to remap.
Object types and addresses are assigned automatically upon the
starting mapped address and default static type you selected for the
type of objects in the IEC 60870-5 Options Setup. When saving the
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setup to the device database or sending to the meter all points are
automatically arranged in the order: measured values, single point
objects, double point objects, integrated totals.

4. If you wish to use a static point for reporting events, select a relation
and an operating threshold or a deadband to be used for detecting
events and check the Class 1 box for the point. The following options
are available:

T Delta i a new event is reported when the absolute value of the
difference between the last reported point value and its current value
exceeds the specified deadband value, or the status of a binary point
changes. Measured values with a zero deadband will not be checked
for events;

i More than (over) - a new event is reported when the point value rises
over the specified threshold, and then when it returns below the
threshold minus a predefined return hysteresis i applicable for
measured values;

| Less than (under) - a new event is reported when the point value
drops below the specified threshold, and then when it returns above
the threshold plus a predefined return hysteresis i applicable for
measured values.

Hysteresis of the return threshold for measured values is 0.05 Hz for frequency and 2% of the
operating threshold for other points.

All thresholds/deadbands for measured values should be specified in primary units.

5, Click Save asé to store your setup in the
click Send to send the setup to the device.

Configuring Class 2 Data and Counter Transmission

This setup allows you to configure object address ranges for interrogation, cyclic/periodic data
transmission, and spontaneous counter transmission with or without local freeze/reset.
To configure object address ranges for data transmission:
1. Select IEC 60870-5 Setup from the Meter
Setup menu, and then click on the
IEC 60870-5 Class 2 Data and Counters

Setup tab.
2. Select the desired Network (1 or 2)
PI3350_EM3230 PRO - |EC 60870-5 Setup X
IEC 60870-5 Options | 1EC 60870-5 Mapped Points and Everts Setup  IEC 60870-5 Class 2 Data and Counters Setup |
Network |1 vI
No. Type Start 10 Number General Group Cyclic/ Local Freeze
Address | of Points | Interrogation | Interrogation | Spontanecus | Freeze with Reset

1 [M_ME_TE_1 (CPS6Time2a) v 1 24 vl — =] O m [

2 | W_T_TB_1 (CPs&Timeza) =] 3m 4 v — = [m [m [

T |— = = = B B B
= I = B | B B B

5 [— 1= = = |— = = =

5 |— H— 1= e = = = =
7= == = B B B
= I = B | B B B

s |— 1= = = |— = = =

| — H— 1= e = = = =
= == = B B B

e S -] — — |- = = m
== 1= = = |— = = =

1] — H— 1= e = = = =

15 |— == = B B B
= - = B | B B B v

Open Saveas... Clear | Print | Send | Receive |
OK | Camedl | ipob | Hep |

Fi gsre Protocol TBECuUPD BFlGadsosgy 2Boxat a and Counters Setup
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3. Select object type and specify ranges of

points to be included into interrogation

responses or/and cyclic/spontaneous data

transmission. Only mapped point

addresses and general object addresses

can be used for interrogation and

cyclic/spontaneous transmission
Up to 32 address ranges can be selected. Fill rows in succession without gaps. The first blank row
will be taken as the end of a range list.
NOTE:
Though double point objects occupy two adjacent addresses, always specify the actual number of
requested double points as you define other object ranges.
Class 2 interrogated and cyclic/spontaneous data are always transmitted in the order they are listed
in the setup. If you put ranges of point of the same type at continuous rows, they will be packed
together and transmitted using minimum number of frames.

1. Check the fAGeneral I nterrogd box for ranges
general/station interrogation.
2. Select appropriate groups in the fAGroup Inte

to include into group interrogation. Each range of points can be allocated
for both global and group interrogation.
3. Check the fACyclic/ Spont. o6 box for ranges you
cyclic/spontaneous data transmission.
Analog and binary data checked for cyclic transmission will be transmitted as cyclic messages. The
IEC 60870-5-104 cyclic data transmission period is configurable via the IEC 60870-5 Options setup.
Integrated totals checked for spontaneous transmission will be transmitted as spontaneous
messages at configurable local counter freeze/transmission intervals.
4. Check the fALocal Freezedo box for A and B mod
integrated totals with local freeze.
NOTE:

Counters checked for spontaneous transmission without local freeze will be periodically reported at
specified counter freeze/transmission intervals either with the frozen counter values if a remote
freeze command was issued for counters before (mode D of acquisition of integrated totals), or with
the actual counter values for counters that were not frozen.

1. Check the AFreeze with Resetd box for integr
freeze with reset should be applied.
2. Click Save asé to store your setup in the de

Send to send the setup to the device.
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Configuring IEC 61850

The PAS software supplied with the PMX3X/EM235 PRO provides a configuration tool for
customizing your device and generating a configured IED description (CID) file for use with IEC
61850 client applications.

To reset the IEC 61850 settings to the factory defaults:
1. Select Administration->Master Reset from the Monitor menu.

2. Click the AReset I EC 61850 Configurationod bu
command.

Licensing IEC 61850

A valid license key must be provided in the PMX3X/EM235 PRO for IEC 61850 communications.
The device is normally shipped with a temporary license, which is valid for a 30-day operation and
then can be extended for an additional month.

A permanent license can be obtained from your local distributor for an additional fee. A device
serial number must be provided in the license request. The device may also be shipped with the
permanent license in the event of a pre-paid fee.

To program a license key in you device:
1. Select Administration->Update License from the Monitor menu.

PMM3350_EM3250 PRO - Update license x

License code: | abf1234fc333]

Send | Cancel |

2. Type in the license code and click Send.

Configuring IED Properties

The IEC 61850 configurator allows you to configure the IED name, device location, measurement

units and communication options, and to arrange a set of report control blocks for multi-client

installations

To configure the IED properties in your device:

1. Select IEC 61850 Setup from the Meter Setup menu, and then click on the IEC 61850 IED
Properties tab.

2. Configure IED options for your application as required.

NOTES
1 The configured IED name accompanies logical device names in object references.

1 The device location also identifies the substation location in COMTRADE configuration files
as the station_name attribute.

1 Attributes marked with the asterisk cannot be changed in the device via this setup but you
can define and store them to the device database when working offline to use for updating
a device CID file.

1 The number of RCB instances defines how pre-defined RCBs are arranged in the device
for use in multi-client applications. The RCBs are automatically pre-configured in the device
in the way indicated i fmMheRERrames and feffod IPoaretséetng model 0.
to defaults as the number of RCB instances changes. If you intend to change the default
setting, set it first before configuring report control blocks.

3. Send your setup to the device and save it to the device database.
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PIM3350_EM3230 PRO - IEC 61830 Setup X
GOOSE Publisher Setup | GOOSE Subscriber Setup | Report Deadbands |
IEC 61850 |ED Properties ] |EC 61850 Datasets | IEC 61850 Reports |
61850 IED Properties
IED Name EM3250
Subnet Name Wi
IP Address * | 192 . 168 . 99 . 77
Subnet Mask * | 255 . 255 .255 . 0
Default Gateway * | 192 .168 .99 . 1
MAC Address 00:05:F0:01:67:A8
Location
Connection Idle Timeout, min 2
MNumber of RCB Instances 1 (non-indexed) |
“oltage Units. W =
Current Units A |
Fower Units kw hd
* Configured in the device via Network Setup
Open Save as... Default Print | Send | Receive | Update CID File |
QK Cancel | | Help |

Figlre Protocol iTBECupl®b@l bgDBBxoperties Setup Tab

Configuring Datasets

To review or configure the IEC 61850 datasets:
1. Select IEC 61850 Setup from the Meter Setup menu, and then click on the IEC 61850 Datasets

tab.

2. Select a dataset you wish to view or configure in the
Dataseto to create a new dataset.

3. To delete dataset members, uncheck the appropriate dal

members to delete the entire dataset.

4. To add or change dataset membePM335 EM2356cd AEdit from fil
template file or a CID file you generated for your device, and click Open.

A full list of the available data objects and data attributed is displayed, where included dataset
members are checked.

To create a new dataset, select a logical device where the dataset will be located and type a

dataset name in the fADataset Named box.

Check the Alncludedd boxes for items you wish to be mem
To make easy selection of items across the list, use filters - functional constraints or/and a selected

|l ogical devicel/logical node. Click AFilter checkedo to

5. Send your new setup to the device and save it to the device database.
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Deletable/Changeable Datasets

Dataset Reference CTRLU/LLNOSPM3350_EM3250

Dataset Members

PM3350_EM3250 PRO - IEC 61830 Setup X
GOOSE Publisher Setup GOOSE Subscriber Setup | Report Deadbands |
IEC 61850 |IED Properties IEC 61850 Datasets | IEC 61850 Reports
Dataset tems: 15 Selected tems: 19 Check/Uncheck All ¥

No. Member Reference Included
1 MET1/LLNOSSTEMod |7
2 MET1/LLMOSSTEM odSstVal |7
3 MET1/LLNOSSTEModSg |7
4 | MET1/LLNOSSTSModst [
5 MET1/LLNOSSTEBeh |7
6 MET1/LLNOSSTEBehSstVal |7
T MET1/LLNOSSTSBehSg |7
8 | METU/LLNOSSTSBehst W
9 MET1/LLNOSSTEHealth |7
10 MET1/LLMOSSTSHealthSst\Val |7
1 MET1/LLNOSSTEHealthSg |7
12 | MET1/LLNOSSTSHealthst [
13 MET1/LPHD1 85TEPhyHealth |7
14 MET1/osvMMXU1SMXSPhVEphsAScVal |7
Open e Defaul Prrt Send | Receive |[ EdtfromFle | UpdateCID Fie |

0K

Cancel |

Apply |

Hep |

Configuring Report Control Blocks

To configure Report Control Blocks in your device:
1. Select IEC 61850 Setup from the Meter Setup menu, and then click on the IEC 61850 Reports

tab.
PM3350_EM3250 PRO - IEC 61830 Setup X
GOOSE Publisher Setup | GOOSE Subscriber Setup | Report Deadbands |
|IEC 61850 IED Properties I |EC £1850 Datasets IEC 61850 Reports
RCB Reference MET1/LLNOSRPSURep01 ﬂ
Report ID METT/LLNOSRPSUREP01
Enabled —_
Reserved —
Dataset Reference MET1/LLNOSDSet01 Mx ﬂ
Configuration Revision 1
Optional Fields 0111110000 = I
Buffer Time —
Sequence Number —_
Trigger Options 011000 = I
Integrity Period, ms 0
Open Save as... Defautt Print | Send | Receive | Update CID File |
0K | Cancel | appp | Hep |
2. Select an RCB you wish to view or configure in

3. Configure the RCB attributes as required for your application. The following items can be

configured:
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Report ID
Dataset reference (can be selected from the available datasets list)
Optional fields
Trigger options
1 Integrity period for periodic reports with the integrity trigger option selected
To change the Optional fields or Trigger options, click the arrow button at the right to the item,
check the appropriate options and click OK.
NOTE
Configure your new and customized datasets and update them in the device, or save to the device

database if you work offline, before configuring reports; otherwise you may get an incomplete
dataset list.

4. Send your new setup to the device and save it to the device database.

Configuring the GOOSE Publisher

The PMX3X/EM235 PRO GOOSE publisher provides the dedicated dataset

CTRL/LLNO$DSetGOOSE1 for GOOSE communications. The default dataset variables list can be

modified via the IEC 61850 Datasets setup (see Section 6.3).

To configure the GOOSE publisher:

1. Select IEC 61850 Setup from the Meter Setup menu, and then click on the GOOSE Publisher
Setup tab.

2. Configure the destination MAC address, application ID and the maximum message
retransmission interval as required for your application. Other setup attributes are not
changeable and are indicated for information only.

Select Yes in the Publisher Enabled box to enable publisher operation.
4. Send your setup to the device.
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