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LIMITED WARRANTY

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

date of production. This warranty is on a return to factory basis.

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

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

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

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

If the equipment is used in a manner not specified by SATEC LTD, the
protection provided by the equipment may be impaired.

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

All trademarks are property of their respective owners.
Copyright 2007-2018 © SATEC LTD.
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AWARNING

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

1.

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.

Before connecting the instrument to the power source, check the labels on the back of the
instrument to ensure that your instrument is equipped with the appropriate power supply
voltage, input voltages and currents. Failure to do so may result in serious or even fatal injury
and/or equipment damage.

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

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

5. The secondary of an external current transformer must never be allowed to be open circuit

when the primary is energized. An open circuit can cause high voltages, possibly resulting in
equipment damage, fire and even serious or fatal injury. Ensure that the current transformer
wiring is secured using an external strain relief to reduce mechanical strain on the screw
terminals, if necessary.

. Only qualified personnel familiar with the instrument and its associated electrical equipment

must perform setup procedures.

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

. Do not use the instrument for primary protection functions where failure of the device can cause

fire, injury or death. The instrument can only be used for secondary protection if needed.

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

This equipment does not require cleaning for proper operation
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Quick Start Guide

This section can be used by a licensed electrician to install and perform
basic EM13X setup. For more detailed EM13X Series setup and use
instructions, see the following chapters in this manual.

This quick start guide will assist you to have the unit running for the first
time.

During the operation of the meter, hazardous voltages are present in the
input terminals. Failure to observe precautions can result in serious or
even fatal injury or damage to equipment.

For complete and accurate in-depth instructions, refer to the following
chapters in this manual.

Installing the EM13X SERIES

Mounting the EM13X SERIES Unit
To mount the EM13X SERIES on Din rail:

e Hang the EM13X Series unit on the DIN Rail by positioning the upper side
first then lower side.

o Push up the DIN rail brackets to lock the EM13X Series on the rail.

BIR BALL Broalicky
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Wse flat sorewdriver to dissssemble
the DMIKI from the rall. by
imaring the screwdriver to The
plastic window to pull down the
lelack plastlc Bidl RAIL retabner

Mounting the EM13X Series on DIN-Rail
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To mount the EM13X Series on flat surface:
o Locate the EM13X Series on the surface to
o Push up the DIN rail brackets to lock the EM13X Series on the rail.

Connecting the EM13X Series Unit
o Ensure that all incoming power sources are OFF.
o Check that you have the appropriate power supply.

o For direct connection, connect to CT wires through the meter CT
terminals. Observe the arrow that indicates the current direction.

o In case of a retrofit application or high current external SATEC CT (or
Split Core) where each external CT ends with two wires:

e Connect the wire to the meter current termination
Screws.

o Connect the measured voltage inputs
o Connect COM1 - RS-485 communication port

o In case of EM132/133 model with Aux. Power supply connect the Power
Supply inputs using 1.5 mm?%/14AWG-dedicated wires.
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Common Wiring Mode: EM13x and EM13x-SE 4LL3 or 4Ln3
EM13x-SE: Self Energized Meter model
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CURRENTS — DIRECT COMMECTION
WITH INTERNAL CT
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CT wiring
To connect an Option module:

. Assemble the module on the meter.

. Power the EM13X Series unit on.

Assembly a small module
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Assembling the 12DI/4RO module

To operate the EM13X Series:
o Perform device diagnostics.

o Configure the device through the EM13X Series unit front panel display

Configuring the EM13X Series remotely
o Install the PAS application software on your PC.
o Configure the PAS database for your meter.
o Configure the PAS communications settings.
o Upgrade the meter firmware if a new version is available.
o Set up the meter using the PAS application software.
o Configure your security settings through the meter security setup.
o Configure your communication protocol settings.

. Configure Billing/TOU registers.

At this stage, the EM13X Series should be ready for operation.
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Chapter 1 General Information

Features

Chapter 1 General Information
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The EM13X Series

is a compact, multi-function, three-phase AC

Powermeter specially designed to meet the requirements of users
ranging from electrical panel builders to substation operators.

The EM13X Series measuring and power supply inputs comply with Measuring
Category III

The EM13X Series offers standard voltage,

current, power and

frequency measurements, amp-demand, energy measurements and
data logging, harmonic analysis and control capabilities.

The EM13X Series consists of three different models series:
e EM132/EM133 with AC/DC Auxiliary Power Supply (40-318V AC/DC)

EM132/EM133-5, internal CT, transformer operated
configuration with current inputs: In = 5A, Imax = 10A
EM132/EM133-1, internal CT, transformer operated
configuration with current inputs: In = 1A, Imax = 2A
EM132/EM133-RS5, external CT, transformer operated

configuration with current inputs (secondary current): In
2.mA, Imax = 5mA

EM132/EM133-50, internal CT, direct connection configuration
with current inputs: In = 50A, Imax = 63A!
EM132/EM133-HACS, external CT, direct connection
configuration with current inputs (secondary current): In
20mA, Imax = 40mA

e EM133-SE - self energized device with 3 Phase Power Supply,
operating from any combination of the measured phases

EM133-SE-5, internal CT, transformer operated configuration
with current inputs: In = 5A, Imax = 10A

EM133-SE-1, internal CT, transformer operated configuration
with current inputs: In = 1A, Imax = 2A

EM133-SE-RS5, external CT, transformer operated configuration
with current inputs (secondary current): In 2.mA, Imax
5mA

! Imax= 63A at 60°C max

amb. temperature, Imax=100A at 55°C max. amb. temperature

EM13x Series SMART MULTIFUNCTION METER
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Chapter 1 General Information Features

- EM133-SE-50, internal CT, direct connection configuration with
current inputs: In = 50A, Imax = 63A!

- EM133-SE-HACS, external CT, direct connection configuration
with current inputs (secondary current): In = 20mA, Imax =
40mA

e EM132/EM133-21DC with DC Auxiliary Power Supply (9-36 VDC)

- EM132/EM133-21DC-5, internal CT, transformer operated
configuration with current inputs: In = 5A, Imax = 10A

- EM132/EM133-21DC-1, internal CT, transformer operated
configuration with current inputs: In = 1A, Imax = 2A

- EM132/EM133-21DC-RS5, external CT, transformer operated
configuration with current inputs (secondary current): In =
2.mA, Imax = 5mA

- EM132/EM133-21DC-50, internal CT, direct connection
configuration with current inputs: In = 50A, Imax = 63A!

- EM132/EM133-21DC-HACS, external CT, direct connection
configuration with current inputs (secondary current): In =
20mA, Imax = 40mA

All models series include the following units:

e 2 lines of 16 characters LCD display.

e A standard RS-485 communication port, Infra-Red Communication
port and an additional optional Ethernet, Profibus or RS-232/RS-
422/RS-485 or RF Modem port. These ports allow local and remote
automatic meter readings and setup through the supplemental
communication or user data acquisition software

o Different communication options for remote communications with the
meter. These options enable LAN and Internet communication with
the unit.

e Two digital inputs with 10-ms scan time and one relay output with 1-
cycle update time

The EM13X Series is suitable for mounting on both standard DIN-Rail
and wall-mount.

The EM13X firmware Series consists of various firmware
implementations and resources as described in following table:

Communication protocols App. | Storage | CPU
memory | memory
Versions MODBUS/ : ASCII  SATEC . DNP  Profibus | CAN WiFi : 60870 : AR 8 MB 512 kB
RTU
V12.02.xx Vv - - V Vv \i V — - - -
V/12.05.xx Vv - - - Vv \i V — \i - -
V12.06.xx Vv — \ — Vv — — — — — —
V12.07.xx Vv - - - Vv \i V — \i Vv -
V12.08.xx Vv — — \ V \i \ — — — \Y
V12.22.xX Vv - - - Vv - V \ - - -
V12.28.xx \ - — - \ - V \ - - \

1 Imax= 63A at 60°C max. amb. temperature, Imax=100A at 55°C max. amb. temperature
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Chapter 1 General Information Features

1.1 Features

Multifunctional 3-phase Power Meter

3 voltage inputs and 3 current transformer-isolated AC inputs for
direct connection to power line or via potential and current
transformers

True RMS, volts, amps, power, power factor, neutral current, voltage
and current unbalance, frequency

Ampere/Volt demand meter

25/50/60/400! Hz measurement capabilities

Billing/TOU Energy Meter

IEC 62053-22 Class 0.5S /ANSI C12.20 Acc. Class 0.5, four-quadrant
active and reactive energy polyphase static meter

Three-phase total and per phase energy measurements; active,
reactive and apparent energy counters

Time-of-Use, 4 totalization and tariff energy/demand registers x 8
tariffs, 4 seasons x 4 types of days, 8 tariff changes per day,

One-time easy programmable tariff calendar schedule

Automatic daily energy and maximum demand profile log for total
and tariff registers

Voltage and current THD, current TDD and K-Factor, up to 40th
order harmonic

Voltage and current harmonic spectrum and angles

Real-time Waveform Capture

Real-time “scope mode” waveform monitoring capability

Simultaneous 6-channel one-cycle waveform capture at a rate of 64
samples per cycle

Programmable Logical Controller

Embedded programmable controller

16 control setpoints; programmable thresholds and delays
Relay output control

1-cycle response time

Non-volatile memory for long-term event and data recording

Event recorder for logging internal diagnostic events and setup
changes

Two data recorders; programmable data logs on a periodic basis;
automatic daily energy and maximum demand profile log

Digital I/O

2 digital inputs (standard) and four to twelve digital inputs (optional)
with 1/2 cycle scan time; automatic recording of last five digital input

1 25Hz and 400Hz options are available only with internal CT.
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Chapter 1 General Information Available Options

change events with timestamps (see the EM13X Series MODBUS
Reference Guide)

e 1 relay output (standard) and two to four relay outputs (optional)
with 1-cycle update time; unlatched, latched, pulse and KYZ
operation; energy pulses

Display
e Easy to read 2x16 characters LCD display, adjustable update time

e Auto-scroll option with adjustable page exposition time; auto-return
to a default page

e Programmable display auto-scroll sequence

Communications
e Standard 2-wire RS-485 communication port; MODBUS RTU, DNP3,
SATEC ASCII and IEC 60870-5-101 communication protocols

e Optional second communication port; MODBUS RTU, MODBUS/TCP,
DNP3, DNP3/TCP, SATEC ASCII, PROFIBUS DP, CANopen and IEC
60870-5-104 (over TCP) communication protocols

e eXpertPower™ client for communicating with the SATEC proprietary
eXpertPower™ Internet services (with the Ethernet/GPRS module)

e TCP notification client for communicating with a remote
MODBUS/TCP server on events or periodically on a time basis (with
the Ethernet/GPRS module)

Meter Security
e Password security for protecting meter setups and accumulated data
from unauthorized changes

Upgradeable Firmware
e Easy upgrading device firmware through a serial or Ethernet port.

Software Support
e PAS™ - meter configuration and data acquisition SATEC Software
tool

e eXpertPower™ - SATEC proprietary Internet services
1.2 Available Options

The EM13X Series can be provided with an optional expansion module
from the following list:
e Digital I/O

e Analog outputs

e Ethernet communication port

e PROFIBUS DP communication port

e CANopen communication port

e RS-232/RS-422/RS-485 communication port

e Cellular communication port based on ENFORA GPRS or TELIT 3G or
4G engine

e RF communication port
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Chapter 1 General Information Available Options

e WiFi module, wireless Ethernet communication port
Digital I/O

The EM13X Series digital I/O expansion module provides:
4DI/ 2RO Module

e 4dry contact digital inputs (DI) for monitoring external contacts and
receiving pulses from energy, water, and gas meters; Programmable
de-bounce time; 1-ms scan time.

e 2 electro-mechanical or solid-state relay outputs (RO) for alarms and
controls, and for output energy pulses; unlatched, latched and pulse
operations, failsafe operation for alarm notifications; programmable
pulse width; direct remote relay control through communications; 1-
cycle update time.

8DI module

e 8 dry contact digital inputs (DI) for monitoring external contacts and
receiving pulses from energy, water, and gas meters

e Programmable de-bounce time; 1-ms scan time.

12DI/4RO Module

e 12 dry contact digital inputs (DI) for monitoring external contacts
and receiving pulses from energy, water, and gas meters;
Programmable de-bounce time; 1-ms scan time.

e 4 electro-mechanical relay outputs (RO) for alarms and controls, and
for output energy pulses; unlatched, latched and pulse operations,
failsafe operation for alarm notifications; programmable pulse width;
direct remote relay control through communications; 1-cycle update
time.

Analog Output

The EM13X Series analog output (AO) expansion module provides:
e 4 optically isolated analog outputs with an internal power supply;

e Options for 0-20mA, 4-20mA, 0-1mA, and + 1mA output; 1-cycle
update time.

Additional Communication Port— COM2

A second COM2 communication port can be ordered as an expansion
module. COM2 options available:
e Ethernet 10/100BaseT port; MODBUS/TCP, DNP3/TCP or IEC 60870-
5-104 communications protocols

e WiFi module, wireless Ethernet communication port
e PROFIBUS DP port
e CANopen port

e RS-232/RS-422/RS-485 port; MODBUS RTU, DNP3 or IEC 60870-5-
101, and SATEC ASCII communication protocols;

e GPRS or 3G/4G cellular communications port; MODBUS/TCP protocol
e RF communication; MODBUS RTU protocol
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Chapter 1 General Information Customized Options

1.3 Customized Options

Presentation of data on the front display and via communications can
be customized to best suit the user application.

Device Resolution

A low or high-resolution option can be selected for the presentation of
voltage, current, and power for use in high and low power applications.

Display Options
Different display options are available for customization to be used in

dark or non-safe locations, or in places that are hardly accessible for
observation.

1.4 Measured Parameters

Table 1: Measured and Displayed Parameters

Parameter Display |Comm. |Analog| Pulse | Alarm
1-cycle Real-time Measurements
RMS Voltage per phase
RMS Current per phase
kW per phase
kvar per phase
kVA per phase
Power Factor per phase
Total kW

Total kvar
Total kVA
Frequency
Neutral Current

NEYRRYERAY

Total Power Factor
Voltage & Current unbalance

NN NN N RN N NN ENENENEN
N R RN NN NN NN ENENENEN

|

|

|

|

|

|

|

|

|

|

|

|

|

1-sec Average Measurements \
RMS Voltage per phase \
RMS Current per phase \
kW per phase \
kvar per phase \
kVA per phase \
Power Factor per phase \
Total kW \
Total kvar \
Total kVA \
Total Power Factor \
Frequency \
|

|

|

|

|

|

|

|

NIRNIENIENIENEEN

Neutral Current

NN NN N N NN NN NN
NN NN N N NN NN NN
NV R RV R NN AN

Voltage & Current unbalance
Amps & Volt Demands
Ampere & Volt Demand per phase

<
<

<
<

Ampere Maximum Demand per phase
Voltage Maximum Demand per phase
Power Demands

kW Accumulated Demand Import & Export
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Chapter 1 General Information Measured Parameters

Parameter Display |Comm. Analog| Pulse | Alarm
kvar Accumulated Demand Import & Export v v
kVA Accumulated Demand
kW Demand Import & Export
kvar Demand Import & Export
kVA Demand
kW Sliding Demand Import & Export
kvar Sliding Demand Import & Export
kVA Sliding Demand
kW Predicted Demand Import & Export
kvar Predicted Demand Import & Export
kVA Predicted Demand
kW Maximum Demand Import
kW Maximum Demand Export
kvar Maximum Demand Import
kvar Maximum Demand Export
kVA Maximum Demand
Total Energy
Total kWh Import & Export
Total kvarh Import & Export
Total kvarh Net
Total kVAh
Energy per Phase
kWh Import per phase

<

NENENENENENENENENEN

| | |

| | |

| | |

| | |

| | |

| | |

| | |

| | |

| | |

| | |

| | |

| | |

| | |

| | |

| | |

| | |

| | |

| | |

| | |

| | |

| | |

| | |

kvarh Import per phase \ \ \

kVAh per phase \ \ \

TOU Registers \ \ \

4 TOU energy registers (kWh and kvarh ‘ v ‘ v ‘
import & export, kVAh, 4 pulse sources)

4 TOU maximum demand registers \ \ \

8 tariffs, 4 seasons X 4 types of day ‘ ‘ ‘

| | |

| | |

| | |

| | |

| | |

| | |

| | |

| | |

| | |

| | |

| | |

| | |

| | |

| | |

| | |

| | |

| | |

| | |

| | |

| | |

| | |

Harmonic MeasurementsEH

Voltage THD per phase

Current THD per phase

Current TDD per phase

K-factor per phase

Voltage harmonics per phase up to order 40
Current harmonics per phase up to order 40

SNIENIENEN
NIRNIRNEN
NN

Voltage harmonic angles up to order 40

N NN NN NN

Current harmonic angles up to order 40
Fundamental Component

Voltage and Current per phase

kW, PF per phase

kvar, KVA per phase

Total kW, PF

Total kvar, KVA

Min/Max Logging

Min/Max A, V, total kW, kvar, kVA, PF
Min/Max Frequency, Neutral current
Phase Rotation

Voltage and Current Phase Angles
Day and Time
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Chapter 1 General Information Labelling

Parameter Display |Comm. Analog| Pulse | Alarm
Pulse Counters v v N
Digital Inputs (optional) \ 4 ‘ v ‘ ‘ | v
Relay Outputs (optional) \ ool v ‘ R4
Remote Relay Control (optional) \ ‘ 4 ‘ ‘ |
Alarm Triggers/Setpoints \ R | 4
Self-diagnostics | v l v ‘ ‘ |

1.5 Labelling

'SE O s

IEC62053-22 Class 0.5S e ETER

ANSI/NEMA C12,20-2010 ELECTRICITY \_E472110

METERS- 0,5 Accuracy Class \lf A

3 x 120/207-230/400V 50/60Hz

SEC. OUTPUT : Imax(Imax=2 x In)
Imax=40mA

(100imp/kWh For HACS 100A

\_ BL0O540 REV.A4 E CE J

Figure 1-1 EM133 label — UL marking

NMI 14/2/72 EM133-SE\

Class 0.5S Op. temp: -20°C to 60°C
3x230/400V 50 Hz (60Hz) A Y

Rated Current Input: In (Imax)
3x 5A (10A) - 1000 imp/kWh

{0 TCRCETERELY Yo RfE
12345678 CE

BLO0591 REV.A2

Figure 1-2 EM133 label — NMI marking

(EN50470-1-3 Class C C €
IEC62052-11

[EC62053-22 Class 0.5 M16
Ps: 40-300v ~ -25°—+55°c| 10741 - 0122
3x57.7100-400/690V 500z A\ [O]
Imin-In(Imax) 0.05-5(10)A 1000imp/kWh

L MR Y T
2016 12345678

\ POB 45022 Jerusalem 9145001 Israel BL0636 REV.A2 )

Figure 1-3 EM133 label — CE MID marking
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Chapter 2 Installation Mechanical Installation
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Figure 2-1 Dimensions
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Chapter 2 Installation

Mechanical Installation

Wall Mounting

To mount the meter on the wall:

Position the meter on the wall according to hole locations as shown in

figure 2-2

Affix the meter using washers and nuts.
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Figure 2-2. Surface Mounting
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Chapter 2 Installation Mechanical Installation

DIN Rail Mounting

The EM13X Series can be mounted on a standard 35-mm DIN rail as
shown in figure 2-3

Use flat screwdriver to disassemble
the EM133 from the rail, by
inserting the screwdriver to the
plastic window to pull down the
black plastic DIN RAIL retainer

Figure 2-3. EM13X Series DIN Rail Mounting
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Chapter 2 Installation

Electrical Installation

Add-On Module Mounting

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

Turn off the EM13X Series auxiliary power supply or voltage supply
inputs (SE model).

Remove the module connector cover from the EM13X Series to access
the module connector as shown in figure 2-4below

]

]

Figure 2-4. EM13X Series module connector location

FEMOW ta ACDOESS
MOCULE CORRELTON

Figure 2-5. EM13X Series module assembly

2.4 Electrical Installation
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Chapter 2 Installation

Electrical Installation

A\

The equipment installation shall conform to the following instructions:
a) a switch or circuit-breaker shall be included in the building
installation as close as possible to the equipment supply voltage;

b) It shall be in close proximity to the equipment and within easy reach

of the O

PERATOR;

injury and damage to equipment.

e) The current sensors may not be installed in a panel where they
exceed 75% of the wiring space of any cross-sectional area within the

panel.

c) It shall be marked as the disconnecting device for the equipment.

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

Connecting the wires

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

Table 3 below summarizes the different conductors’ sizes to be used in
the EM133 external connections.

Table 2: Wiring Characteristics
Conductor size T
; orque
Terminals EM133 model | Minimum |Maximum Nm]  |Notes
AWG (mm?) [ AWG (mm?)

Aux. Power N/Ain EM133-] 22(0.5) 12 (4.0) 0.5-0.7 |Use 600V insulated conductors

Supply Inputs [ SE models Required crimped ferrule:

L/+, N/- Panduit (22AWG) F75-10-M
Panduit (12AWG) F81-15-M

Voltages Inputs [N/Ain EM133-| 22 (0.5) 12 (4.0) 0.5-0.7 [Use 600V insulated conductors

V1,V2,V3,Vvn |SE-100A Required crimped ferrule:
Panduit (22AWG) F75-10-M
Panduit (12AWG) F81-15-M

Current Inputs  |EM133/SE- 22 (0.5) 10 (6.0) 1.8-2 |Use 600V insulated conductors

11,12,13,N 1A, 5A, HACS Required crimped ferrule:
Panduit (22AWG) F75-10-M
Panduit (10AWG) F82-15-M

Current Inputs  |EM133/SE- 6 (16) 4 (25) 2-2.7 |Use 600V insulated conductors

11,12,13,N 63A or 100A Required crimped ferrule:
Panduit (BAWG) F84-15-M
Panduit (4AWG) F85-15-M

COM1, 1/0 All Models 22 (0.5) 12 (4.0) 0.5-0.7 |[Use 600V insulated conductors

connections Required crimped ferrule:
Panduit (22AWGQG) F75-10-M
Panduit (12AWG) F81-15-M
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Electrical Installation

Typical Installation

EM133 Model, typical Transformer Operated Installation
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Figure 2-6a Typical Installation Diagram with Auxiliary Power Supply
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avol

EM133-SE Model, typical Installation — direct connection with HACS
HACS

= © une 1 (4)
HACS

HACS
o

O une 2 (8)

O w3 (c)

0 N

|
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- UStongay ey
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ML MOt Used
—— ATEC L) e

aD ¢332
S

s s

22 A |e e ———
- B«
i 2~ B == N
293308505803
NU. ] N T - [JITH
om/sn, | sTa| se2]
——

SATEC RF chokes to be installed between CBR and Meter
Voltage Inputs in residential area or other places require ANCI
C12.20 compliance. Otherwise it may be bypassed.

AC0242 shall be routed with the voltage lines (bundled),
separately from communication & I/0O lines

Figure 2-6b Typical Installation Diagram with Self Energized Power Supply — direct connection with HACS
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EM133-SE Model, typical Installation - direct connection = In=50A
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Figure 2-6c¢ Typical Installation Diagram with Self Energized Power Supply - direct connection
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EM133-SE Model, typical Installation - Transformer Operated In=1A or 5A

L1 QO une 1 (A)
=
g 12 - © e 2 (0)
o L3 e O w3 c)
N 0 N
PR
S T
£
NAL: Not Uzed

1. SATEC RF chokes to be installed between CBR and Meter
Voltage Inputs in residential area or other places require ANCI
C12.20 compliance. Otherwise it may be bypassed.

2. ACO0242 shall be routed with the voltage lines (bundled),
separately from communication & I/0O lines

Figure 2-6d Typical Installation Diagram with Self Energized Power Supply — Transformer Operated
(indirect connection)
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EM{32433-21D€ model - Typical Installation
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Figure 2-6e Typical Installation Diagram with 12/24 VDC Auxiliary Power Supply
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Terminals

The EM132/133/133-SE terminals are constructed as a built-in part of
the meter equipment. The terminals are divided in two different
terminal categories:

1) High power terminal, dedicated to current terminals only, with a
torque rating of 2.0-2.3Nm

2) Low power terminal, dedicated to voltage, Digital Inputs, COM1
and Relay output terminals only with a torque rating of 0.5-0.7Nm

CT terminal screws

COMI terminal screws

OPTIONAL Module Connector

SH2ATT Ty

o — 1y . A V1
| 40-318V AC/DC «4”—-11 - l|<!—-(o)
-1 —t 3a—\NZ
@ p—[Z———————————12e—})
ce ST1-w L2 T q
ar 1$T1- w0 - O
x () 5 it (4)
. A (X M T ®
| R5485
- S {Xe 5 7
TS ) N ‘e N

Figure 2-7a Terminals View EM133 Model
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EM133-5E Model

4
' OPTIOMAL Ilcsdule Connzctor

FMLEESE WRIFG DIAGRAM - DIRECT

al- 4

ESA133-50 WIRING DIAGRAM - IRDIRECT

Figure 2-7b Terminals View EM133-SE Model

Power Source 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 as close as possible to the equipment supply voltage;

b) It shall be in close proximity to the equipment and within easy reach
of the OPERATOR;

c) It shall be marked as the disconnecting device for the equipment.

d) 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.

e) The current sensors may not be installed in a panel where they
exceed 75% of the wiring space of any cross-sectional area within the
panel.

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 Auxiliary Power Supply (EM133 model only):

Connect the Line wire to terminal (L/+ or 9).

Connect the Neutral wire to terminal (N/- or 10)
To connect to a DC Auxiliary Power Supply (EM133 and EM133-21DC models only):

Connect the positive wire to terminal (L/+ or 9)

Connect the negative wire to terminal (N/- or 10)

EM13x Series SMART MULTIFUNCTION METER
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Figure 2-8 EM13X Series Auxiliary Power Supply connection
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Voltage Input connection

The equipment installation shall conform to the following instructions:
a) a switch or circuit-breaker shall be included in the building
installation as close as possible to the equipment supply voltage;
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.

d) 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.

e) The current sensors may not be installed in a panel where they
exceed 75% of the wiring space of any cross-sectional area within the
panel.

EM13x Series (with Aux. Power Supply) 690V Inputs (Standard)

e —
D — ]
- 400V
690V wtw—BIOV 00V >
VOLTAGES
%9 L)
,_‘ 4 ........ N i,r
= sarec EM133 coun
ao

023 wh

Figure 2-9EM13X Series (with Aux. Power Supply) measured Voltage connections

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

EM13X-SE model Voltage connections

- .
- 4 - B
IR I -|- By = VOLTAGES Mo e B "l VOLTAGES
L‘” . @8 .11% {%&h @ ..,,w E?,',.J WiITH S04 INPUTS |@' CJ ] (_} @ 131‘ -:h ﬁJ WiTH ExT. CT O
[ {DIRECT) - 1A/SA INPUTS
== D [SFre— e & {INDIRECT)

T a0 om |

NS LY LT

Figure 2-10 EM13X-SE model measured Voltage connections

EM133-SE model with measuring nominal current 1A or 5A or 2.5mA
(using RS5), indirect connection - nominal voltage input is 120(207) to
277 (480) VAC.

EM133-SE model with measuring nominal current 50A or 20mA (using
HACS), direct connection - nominal voltage input is up to 230(400)
VAC.
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Current Input Connection

The EM13X Series consists of five different models according to the
current inputs measurement:

1A nominal current (2A maximum) using internal CT - transformer
operated Connection

5A nominal current (10A maximum) using internal CT - transformer
operated Connection

50A! nominal current (63A/100A maximum) using internal CT - Direct
Connection, in EM133-SE model Current Inputs and Voltage Inputs are
internally connected together

20mA nominal current (40mA maximum) using HACS (external CT
provided by SATEC) - Transformer Connection

2.5mA nominal current (5mA maximum) using RS5 (external CT
provided by SATEC) - Transformer Connection
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Figure 2-11 EM13X Series measured Current connections

! Imax= 63A at 60°C max. amb. temperature, Imax=100A at 55°C max. amb. temperature
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EM133 Model
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Figure 2-12 3-Wire 2-Element Delta Direct Connection Using 2 CTs (Wiring Mode = 3dir2)
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EM133 Model
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Figure 2-13 4-Wire Wye 3-Element Direct Connection Using 3 CTs (Wiring Mode = 4LL3 or 4Ln3)
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Figure 2-14 4-Wire Wye 3-Element Connection Using 3 PTs, 3 CTs (Wiring Mode = 4LL3 or 4Ln3)
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Figure 2-15a 3-Wire 2-Element Open Delta Connection Using 2 PTs, 2 CTs (Wiring Mode = 30P2)
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Figure 2-15b 3-Wire 2-Element Open Delta Connection Using 3 PTs, 2 CTs (Wiring Mode = 30P2)
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This configuration provides accurate power measurements only if the voltages are balanced.

Figure 2-16 4-Wire Wye 2Y2-Element Connection Using 2 PTs, 3 CTs (Wiring Mode = 3LL3 or 3Ln3)
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Figure 2-18 4-Wire 3-Element Delta Direct Connection Using 3 CTs (Wiring Mode = 4LL3 or 4Ln3)
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Figure 2-19 3-Wire 2V/>-Element Broken Delta Connection Using 2 PTs, 3 CTs (Wiring Mode = 3bLn3 or

3bLL3)
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Chapter 2 1nstallation 1/0 Connections

4DI/ 2RO Module

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

Te1%% e ;% Y
2 il
|-—-—s.u'xu: £ I
K - e Ol
{f T W ‘uh\é ﬂ,_
@.q@ @15@1 @ -@3@ @Ia@lﬂ.@ @,:. S

rE—— .= — =1
Figure 2-10 4DI/2RO Module Assembly

Relay Outputs

There are two relay outputs provided for energy pulsing, alarms, or
remote control.

REL&Y OUTPUT
{DO) TERMIMALS

o 1EEN

40200
2 RELAY QutrPuTs
(DicITAL QUTPUT)

Figure 2-11 Relay Output Connection
Digital Inputs

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

4DIFZ0C
4 StaTus Ieuts
DozITaL INPUT

24y

IEEN

i

Figure 2-12 4 DI/2DO - Digital Input Connection
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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

STATUS INPUTS
DI TERMINALS
eEerEE

56 7 8
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TTMODULE 4 ANA
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-20mA 4-20mA D) O
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TOU+4DI @ 8DI
ETH [CIPROF]

SIN

| — 1 2 3 4 © Common
i |

1 2 3 4CM

STATUS INPUTS { { { {
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Figure 2-13 8 DI - Digital Input Connection

8l 24V
8 STaTUs INPUTS =
DiciTaL INPUT

(] [m][m] =

Input1
Input2
Input3
Input4

12DI/4R0O Module

The 12DI/4RO module can be equipped with optional communication
port COM2 - ETHERNET or RS-422/485.

Figure 2-14 12DI/4RO Module
Relay Outputs

There are four electro-mechanic relay outputs provided for energy
pulsing, alarms, or remote control.
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Figure 2-15 Relay Output Connection
Digital Inputs

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

synchronization.
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Figure 2-16 12 Digital Input Connection
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4A0 Module - Analog Outputs

The 4A0 module has four optically isolated analog outputs with an
internal power supply and current output options of 0-20 mA and 4-20
mA (current loop load of up to 500 Ohm), 0-1 mA and £1 mA (2mA

100% overload, current loop load of up to 5 kOhm).
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Figure 2-17 4A0 Module Assembly

480
4 AnaLOG QUTPUTS

ANALOG QUTRUT
(A0} TERMIMALS

Figure 2-18 Analog Output Connection

It is recommended to connect unused Analog output channels to
Common terminal.

The 4A0 module TERMINAL is for use only with equipment which has no
live parts which are ACCESSIBLE

The RATING of the insulation of the external equipment for use with the
4A0 module, shall comply according to Installation Category III for
insulation to be suitable for SINGLE FAULT CONDITION

The external equipment TERMINAL connection type is normally terminal
block for wire size 14 AWG (up to 1.5 mm2)

The type of equipment that might be connected to the TERMINAL is:
Programmable Logic Controller for automation - PLC

Digital or Analog meter
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2G/3G+2 AI Module - 2 x Analog Inputs

The 2G/3G+2AI module has two optically isolated analog inputs with
an internal power supply and current input measurement of 4-20 mA
(current loop load of up to 500 Ohm), that could be interfaced to a 4-
20mA Temperature sensor.

e I

SSSATEC O
CELLULAR

MODEL : UE910-GL
UMTS/HSPA:800 , 850 , 900 ,

1900 , 2100 MHz
5 BANDS

2 ANALOG INPUTS 4-20mA

IMEI :
jl_m S/N : ) O
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2.7 Communications Connections

A Before installing the 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 options are available for the EM13X Series:
e COM1 (standard): RS-485

¢ COM2 (optional module):

Ethernet 10/100BaseT
PROFIBUS DP
CANopen
RS-232 or RS-422/485
2G/3G/4G
2G/3G+2Al
RF

¢ COM3 (standard): IR

A full description of the communication protocols is found in the EM13X
Series protocol guides that come with your meter.
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Communications Connections

RS-485 Connection
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Figure 2-19 COM1 RS-485 2-Wire Connection

Communication cable Specification: Shielded, #22AWG.
Note: pay attention to GND connection (SH->GND).
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ETH module — COM2 Ethernet Connection

The EM13x ETHERNET module can be used in three different modules
form factors:

- Regular ETHERNET Module that can be used in PM13x & EM13x
- DIN Rail ETHERNET module that can only be used in EM13x.

- Combined with 12DI1/4DO module that can be used in PM13x &
EM13x

Foc vl glae®

= saTEC EM133 com3 — 5
A 29929 ©
W S/N 12345678 v )
Group Ml IEC62053-22 Class J
3x57400V S0/60Hz IN_3E .| 0
5 (4] [© =EEEEl |
(oM1 PS:40318Ve , VAmax [O] (€ e |
! 12 0 |3 %z:::s
L/+ @ N/- cwsu@ ST15T2 X+ @
L@9 @0 @u 13 @u @15 @116
= IC

Figure 2-20a Regular Ethernet module

@ ® -é ®
v1 Jz vz #40“ ‘ VN
12 13 il
== saTEC EM133 com3 ETHERNET‘
a 9329 »
12 3 wn
MR S/N 12345678 LNK
3xstacov safeons NrusEY || O ACT
Norminal Current l-.u:lnun-z
55 (A =HeE=l
PS:40318V 2, VAmax (O] (€
| i -
v n |3 RS-485 N bR
L+ @ N/- n @ 2O x+ x- @ 1
@® @& C? @®

Figure 2-21b DIN Rail Ethernet module

Figure 2-22c 12D1/4DO Combined Ethemet module
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65121" WMRO win ETH NODULE

B Extale
s 33188 T@T© E&j—‘:@
Sicasice ey U8 —0 [[:j@ |
- < a o P =]
S
N\ e )/
RJe§ ETHERMET CABLE RS ETHESNET Crossomer CNBLE-

Figure 2-23 COM2 Ethernet Connection

The ETH module TERMINAL is for use only with equipment which has no
live parts which are ACCESSIBLE

The RATING of the insulation of the external equipment for use with
the ETH module, shall comply according to Installation Category III for
insulation to be suitable for SINGLE FAULT CONDITION

The external equipment TERMINAL connection type is RJ-45

The type of equipment that might be connected to the TERMINAL is:
Personal Computer - PC or LAPTOP

10/100Base-T LAN HUB and/or Switch
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PRO module - COM2 PROFIBUS Connection

2]
]Qi@

LA L)

,,\.

" @ geg o
11 1 1 Wh
Q.‘K-

! NIIlIIﬂIF WIS
A
- dehat o w-._,u:af

.............

PR S s O] (6

vow 2o, Boee N ﬂ
@@‘9@@@@@@

|
Ll
T A
{g.-_.

i nm im it
"

B

|J0"'\-JL>

3p lasmired Boch [ ——
Plug i ol

|

Figure 2-24 COM2 PROFIBUS Connection

The PRO module TERMINAL is for use only with equipment which has no
live parts which are ACCESSIBLE

The RATING of the insulation of the external equipment for use with the
PRO module, shall comply according to Installation Category III for
insulation to be suitable for SINGLE FAULT CONDITION

The external equipment TERMINAL connection type is DB9

The type of equipment that might be connected to the TERMINAL is:
Programmable Logic Controller for automation - PLC

CANopen module -

COM2 CANopen Connection

EM13x Series SMART MULTIFUNCTION METER

53




Chapter 2 Installation

Communications Connections

® @ ® @@ o @
Fatian gt e

= saTEC Em131 coms
[sNeRoN O]

o O

4 NI

I IECG2053-22 Class
e o0 Safi . W3

-t i | Bt | 2l

\

PS030V, vAmax (5] (€

A |

U
1 2 I3 msass N
'+ X 12 s . %
“é@%é@—'-@éé@@?

& —1

—oanten sl

R PRATE

@

ERF

| - e i =
in! LR U LalCaN ek T i
“i(A [ ] " Al - S EE
] —_— PRI e R [ 1 — Aokl L are [T 16 :1:.__.
g 2 3 me N i T _~, B e B Eg:
304308805503 59%50AH 05595
| p= == P — - —— | b
B
No | DB9 Male connector pin | DB9 Female connector pin
PNI130-plus side PC or Master side
) Pin No Pin 1D Pin Ne Pin I
1 2 Ix 2 Rx
2 3 Rx 3 Tx
3 5 GND 5 GND
Figure 2-25 COM2 RS-232 connection
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Figure 2-26 COM2 RS-422/485 connection

The RS-232/422-485 module TERMINALS are for use only with
= equipment which has no live parts which are ACCESSIBLE
The RATING of the insulation of the external equipment for use with The
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RS-232/422-485 module, shall comply according to Installation
Category III for insulation to be suitable for SINGLE FAULT CONDITION
The external equipment TERMINAL connection type is normally terminal
block for wire size 14 AWG (up to 1.5 mm?2) - RS-422/485 port and
DB9 male-to-female cable more than 22 AWG (0.3mm?2)
The type of equipment that might be connected to the TERMINAL is:
Personal Computer — PC or LAPTOP

Connecting a Cellular module

The EM13x series can be equipped with 2G/3G/4G module for remote
communication using public cellular network to a remote MODBUS/TCP

server.

It consists of three types of Cellular module:

1) 2G/3G module, mainly for GSM network (Regular or DIN rail form

factor)

2) 2G/3G+2AI module, including 2 x Analog Inputs 4-20mA (DIN Rail

form factor)

3) 4G LTE module for following service providers (Regular or DIN rail

form factor):

- Verizon (US), using Module 4G Verizon LE910-SV V2

AT&T (US), using Module 4G AT&T LE910-NA V2
Telstra (AU), using Module 4G Telstra LE910-AU V2

Europe (EU), using Module 4G Europe LE910-EU V2

The EM13x Cellular module can be used in two different form factors:

- Regular Cellular Module that can be used in PM13x & EM13x

- DIN Rail Cellular module that can only be used in EM13x.
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Figure 2-27a COM2 2G/3G/4G Regular module Connection
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Connecting an RF module
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Figure 2-30 COM2 RF module Connection

The RF modem module can be equipped with two different antennas:
= internal Antenna for installation into plastic closet or no-metallic
environment. For metallic installation use external antenna

Connecting a WiFi module

A WiFi module can be connected to the meter COM2 port to provide
communications with the remote MODBUS/TCP server via a WiFi

See Setting Up WiFi

Network

configuring WiFi communications in your meter.

in Chapter 5 for

information on
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Chapter 3 Using Front Display

This chapter provides EM13X Series SMART MULTIFUNCTION METER
front panel information and operating procedures.

IRCOMS3 port  Phrases presence LED

Wh/varh PULSE
Alphanumeric LCD LED

display

(ORI S/N 12345678 |
Group Il IEC62053-22 Class 058
3xS7-400V 50/60Hz 3NNIEY
| Nominal Current Inputt in (Imax=2 xIn) LD
SoA T A s d Device Label ID
| A0 ima . | 1000 bmp/ et | 5000 Wk
| PS: 40318V =, 3VAmax (O]

RS-485 COM1 port
Activity LED

Navigation Buttons

Figure 3-1: EM13X Series Unit
Energy Pulse LED

The EM13X Series has a red “Energy Pulse” LED. It flashes at a
constant rate when a load is applied to the meter.

There are two modes of LED operation:
¢ NORMAL mode: the LED pulses indicate imported Wh at a rate of
1,000 pulses per kWh

e 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.

COMPort Activity LEDs

The meter has two yellow LEDs “RX” and “TX"”, which indicate activity
on the COM1 communication port. The LEDs flash when the port is
receiving or transmitting data.

VOLTAGES LEDs

The meter has three green LEDs “L1, "L2" and "L3”, which indicate
voltage measurement input presence. When LEDs are "ON", that
means that the voltage measurement inputs exist in the meter

Navigation Buttons

The EM13X Series is provided with two push buttons that are normally
used to navigate between different measurement displays.

The "UP" and "DOWN" function of buttons changes depending on what
operating mode the display is in. In programming mode, the buttons
access the device setup menus where the default factory-set device
settings can be changed.
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3.1 Display Operations

The EM13X Series has a high-contrast graphical LCD display with
backlight for local data read outs, meter setup and servicing.

The display operates in two modes:

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.

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 except
of the clock display where the update rate changes to twice per
second.

Navigation Buttons

The EM13X Series is provided with two navigation buttons,

SELECT/ENTERbutton and @SCROLL button.

You can perform three types of actions with each button:

Short press, or “press and release”
Long press, or “press and hold for 1 to 2 seconds”

Extended press, or “press and hold for 5 seconds or longer ”

The function of each button changes depending on what operating
mode the display is in.

The SCROLL button operates once it is briefly pressed. It has two
functions:

In data display mode, it scrolls through the display pages.

In programming mode, it scrolls through the menu items and allows
changing a selected digit when entering numbers.

The SELECT/ENTER button normally operates once it's released. The
button function changes depending on the time the button is pressed:

In data display mode, when pressed briefly and released, it scrolls
through the display views; a long press for more than 5 seconds
switches to programming mode.

In programming mode, when pressed briefly and released, it moves
from one menu item to another; a long press for one second selects
a highlighted menu item allowing to enter a submenu or to store a
changed item.

In data display mode, when the SCROLL and SELECT/ENTER buttons
are briefly pressed together and then released, the current display
returns to the start page; in some pages, an extended press for more
than 5 seconds is used as a “shortcut” for immediate entering a
specific programming menu.
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Tariff 2 Import Phase 1 active energy
data.

Tariff 3 Import Phase 1 active energy
data.

Total Import Phase 2 active energy data

Tariff 1 Import Phase 2 active energy
data.

Tariff 2 Import Phase 2 active energy
data.

Tariff 3 Import Phase 2 active energy
data.

Total Import Phase 3 active energy data

Tariff 1 Import Phase 3 active energy
data.

Tariff 2 Import Phase 3 active energy
data.

Tariff 3 Import Phase 3 active energy
data.

TOU/Maximum Demand Power Data Display

The following example demonstrates the TOU/Maximum Demand
displays for three configured registers (MAX kW imported, MAX kvar
imported and MAX kVA imported) and for three active tariff rates. The
actual register contents in your installation may be different depending
on your selection of register sources.

DISPLAY ‘ Description
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Instrumentation Measurement Maximum Demand Data Display

Maximum demand displays show engineering maximum demands (not
billing maximum demands) for import/export powers, voltages, and

currents.
DISPLAY Description

gﬂ?r):]p D';'B@g oy Total Import Max. DMD active power data
g/l':((p DMD o pan Total Export Max. DMD active power data
gﬁ\r):{le\g_D@@_g ar ZZEZI Import Max. DMD reactive power
gi)f(p DMD o kvar gzi? Export Max. DMD reactive power
2/IAX. DI\@/I.[;@8 A E:E:I Import Max. DMD apparent power
:\fAX' DMD _ Max. DMD Phase 1 current data
:\;AX' DMD - Max. DMD Phase 2 current data
:\QAX' DMD - Max. DMD Phase 3 current data
:\:AX' DMD 2 A Max. DMD neutral current data
\l\//llAX' DMD Y Max. DMD Phase 1 voltage data
\l\//leX' DMD Yy Max. DMD Phase 2 voltage data
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V3

MAX. DMD

Max. DMD Phase 3 voltage data

Instrumentation Measurement

Instrumentation Measurements 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.

DISPLAY Description
V1 0 V V1 and V2 Phase-to-neutral voltages.
Only displayed in 4-wire configurations
V2 oV with a neutral.
V3 oV
V2 Phase-to-neutral voltage
Wl 4 Ph to-Ph It
ase-to-Phase voltages.
V23 oV
V31 oV
Phase-to-Phase voltages.
11 0 A on .
ase currents.
12 0 A
13 0 A Phase currents, neutral current is
In o A calculated.
P 0 kw Total
otal powers.
Q @ kvar
S 0 kVA Total apparent power and total power
PF )] factor
L1P 0 kw ohase 1 acti 4 reacti
ase 1 active and reactive power
L1Q @ kvar
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DISPLAY Description

e oS Ph 1 t d fact
ase 1 apparent power and power factor

L1 PF 0

2 o L Ph 2 acti d ti

12Q @ kvar ase 2 active and reactive power

25 2 bl Ph 2 t d fact
ase 2 apparent power and power factor

L2 PF 0

L3P 0 kw ohace 3 acti o react

13Q @ kvar ase 3 active and reactive power

= %) QYA Ph 3 t d fact
ase 3 apparent power and power factor

L3 PF 0

AL . First H ic Total

H1Q 0 [QEr irst Harmonic Total powers.

H1S 0 kVA First Harmonic Total apparent power and

H1 PF )] total power factor

Hl/l-l 0 kW First Harmonic Phase 1 active and

H 1/|_1 ® kvar reactive power

Hl/l-l @ kVA First Harmonic Phase 1 apparent power

H 1/|_1 ® PF and power factor

Hl/LZ 0 kw First Harmonic Phase 2 active and

H 1/|_2 ® kvar reactive power

Hl/LZ 0 kVA First Harmonic Phase 2 apparent power

H 1/|_2 ® PF and power factor

Hl/l-3 0 kW First Harmonic Phase 3 active and

H 1/|_3 ® kvar reactive power
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DISPLAY Description
Hl/l‘3 0 kVA First Harmonic Phase 3 apparent power
H1/L3 ® PF and power factor
V1 THD 0 %

Phase 1 voltage and current THD

11 THD 0 %

S

V2 THD %
12 THD 0 %

Phase 2 voltage and current THD

V3 THD 0 %
13 THD 0 %

Phase 3 voltage and current THD

11 TDD 0 %
12 TDD 0 %

Total Demand current Distortion

I3 TDD 0 %

Total Demand current Distortion

o Ul Y Volt dC t unbal
oltage and Current unbalance
| Unb 0 %
Freq 0 Hz
Frequency

o
V1 Ang 0 Voltage and Current Phase 1 angles
11 Ang 0° (relative to V1 voltage)

o
V2 Ang 0 Voltage and Current Phase 2 angles
12 Ang 0° (relative to V1 voltage)
V3 Ang 0 Voltage and Current Phase 3 angles
13 Ang 0° (relative to V1 voltage)

Status Inputs and Outputs
‘ DISPLAY ‘ Description
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Data Displays

DISPLAY Description
S/N: 12345744 Meter identification info, serial number
S/W: V12.1.1 and device SW version
Boot: V1.1.1 Boot SW vers 4 Mod .
00 version and Modem se
Modem: N/A P

COM1: a221,b115.2
Modbus RTU

Communication port COM1 info

COM2: RF, a221
Modbus RTU

Communication port COM2 info

COM3: al,b19.2
Modbus RTU

Communication port COM3 info
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3.3 Programming Mode

To enter programming mode from the data display, press and hold the
SELECT/ENTER button for more than 5 seconds.

Navigation Buttons

The following table gives a summary of the button operations in
programming mode.

Button Press Operations
SCROLL Short press Scroll through a menu item list in a
highlighted window or increment a
highlighted digit in a numeric field
SELECT/ENTER |Short press (less than |Highlight a menu window or a digit in a
1 second) = SELECT numeric field
SELECT/ENTER |Long press (1 to 2 Store the changed item or perform an
seconds) = ENTER action indicated in a highlighted window

Entering Numeric Values

Basic PT Ratio Whenever a numeric value is to be changed, use a short press on the
f:::]_:%ﬂ SELECT/ENTER button to highlight a desired digit, and then use the
SCROLL button to change the value of the highlighted digit. A
(&) L sworreress highlighted digit appears in inversed color. If you missed a digit, just
Basic PT Ratio continue moving through the rest of digits until you reach the desired
100.0 place.
@@ Once the number is set to the desired value, press and hold the
Basic PT Ratio SELECT/ENTER button for 1-2 seconds to save your new setting.
170.0
L Lone rress To reject your changes and restore the previous value, use a short
press on the SELECT/ENTER button to return to the higher-level
window.

Password Security

The setup menus are secured by 8-digit user passwords. Every time

Enter Password you enter programming mode, you are prompted for a correct
f:(‘?ie@@go@@ password. The meter is primarily shipped with all passwords preset to

L sworTpress 9 at the factory.

Enter Password It is recommended that you change the factory set passwords as fast
QA000IIOS as possible to protect your setups and accumulated data from

(3 roncrress 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.

Setup Menus and Access Rights

The EM13X Series setup is menu-driven. The meter provides 11 menus
that allow local accessing a limited humber of meter setups and control
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functions listed in the following table. Access to particular menus is
granted depending on the security level of the password you entered.

Menu Menu Function Security Level
Label View | Change
Reset Reset of billing and engineering maximum Low See
demands, device diagnostics, meter and failure Table
counters below
RTC RTC clock setup Low Low
Basic Basic device setup Low High
Options Device options setup Low High
CoM1 COM1 serial port setup Low Medium
CcoM2 COM2 serial port setup Low Medium
COM3 COMS3 serial port setup Low Medium
Local Local settings Low Medium
Disp Display setup Low Low
Access Meter passwords setup High High
Loader Launches flash download via a local serial port |Medium |Medium

Access to the RESET menu entries is allowed depending on your
security level.

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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Viewing and Changing Setup Options

Once you entered a correct password you are moved to the main

En\t‘e/r Password meter menu.
- 00000000
@ SHORT PRESS The main menu has two windows: the left window displays a submenu
list, while the right window is an assisting Exit window that allows easy
Sl PREs e returning back to the data display. A currently active menu item is
QU000 highlighted by flashing.
& LONG PRESS
— _ To select a desired menu entry from the menu list:
fFie‘se\tf Exit
If the left window is not highlighted yet, highlight it by briefly pressing
(A) <= *Hone the SELECT/ENTER button.
Sl .
DisR— Exit Use the SCROLL button to scroll through the menu list until the desired
menu entry appears
@ LONG PRESS
Disp  —Autoscrall - Press the SELECT/ENTER button for more than 1 second to enter the
- selected submenu.
(=3) < sworr press Once you entered a submenu, the left window is still showing the menu
Disp Py — name, while the upper-right window represent a submenu options list,
,/\$ _ and the lower-right window indicates the present option value.
(&)= scrou To select an option you want to view or change:
Disp Autoscroll . . .
— Djsabled [— Use the SCROLL button to scroll through the option list until the
desired option’s name appears in the window.
& LONG PRESS
Disp —Aﬁto:sc@k» To change the selected option’s value:
Disabled Press the SELECT/ENTER button briefly to highlight the lower-right
% L_ LonG PRESS window.
— ' If an option is represented by a list of values, use the SCROLL button
rDisR— Exit to scroll through the list until a desired value appears in the window. It
an option is represented by a numeric value, use the SCROLL button to
L SHORT PRESS adjust each digit to the desired value, and use a short press on the
: — SELECT/ENTER button to move through digits.
Disp A Once the desired value is selected, press the SELECT/ENTER button for
more than 1 second to save your new setting. You return to the upper-
@ LONG PRESS right window and can continue scrolling through the rest of options or
o500 Nom can return to the main menu
22/05/2011 Ti- If you wish to leave the option value unchanged, use a short press on

the SELECT/ENTER button to return to the upper-right window.

To exit the submenu and return to the main menu:
) If the upper-right window is not highlighted yet, highlight it by briefly
pressing the SELECT/ENTER button.

o Press the SELECT/ENTER button for more than 1 second. You will return
to the main menu.

To exit the main menu and return to the data display:
) Press briefly the SELECT/ENTER button to highlight the right-upper Exit
window.

. Press the SELECT/ENTER button for more than 1 second. You will return
back to the data display.
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Chapter 4 Using PAS Software

The support PAS software is a configuration and data acquisition tool
that allows you to configure all of the EM13X Series features, monitor
your meters on-line, retrieve recorded files and view reports. PAS can
communicate with your EM13X Series 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.

4.1 Installing PAS

You need PAS V1.4 Build 5 or higher to take an advantage of the meter
data logging options.

To install PAS on your PC:
Insert the installation CD supplied with your meter into CD drive.

Open My Computer on your Desktop.

Click on your CD drive icon, select the PAS directory, and then double
click on Setup (shown as an Application type file).

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, see the “"PAS Getting
Started” guide supplied on the installation CD.

4.2 Creating a New Site for your Meter

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:
Select Configuration from the Tools menu.
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Creating a New Site for your Meter

Configuration

Instrument Setup l Connection ]

Site: [EmL3z

Cammunication

* Serial Port/M adem Site
" USE Port

" Intemet Site

Device Address |1 3:
Device ID: |1 _|:|
Sampling Rate, 5: | 1 EI:

Comment;

Model: |[EENE]

Inzstrurnent Optiahz

“oltage Range: ,WI
CT Secondany. |54 -
14 CT Secondary:
Current Owerrange: m
Analog Output: l—_l
Analog Expander:

temony tModule:

PO Optian: &

=]

Cancel | Apply | Help |

Figure 4-1: Configuration Dialog Box — Instrument Setup Tab

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

Select a site database

Laak ir: |lf} Sites ﬂ &5 Ev

BN ETC2002 RGM

DefaultSite ezPAC S300P

EM130 PM130 S4300P

EM133 PM172

EM720_204 PM174_L

EMIZ0 PM175_SC

File name: | a4 |

Files af type: |.-5'-.|:|:ess Databaze [*.mdb] ﬂ e

Carmmenk: Duplicate
Cancel

From the Look in box, select the directory where a new database will
be stored. By default, it is the Sites directory.

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

On the Instrument Setup tab, select EM13X Series in the Model
box. PAS automatically selects the appropriate instrument options for
your meter.

Select a correct CT secondary current (5A or 1A) for your meter.

If you wish to add any comments for your meter, type the comments
in the Comment box.

For more device configuration details using PAS™ Software refer to
PM130 PLUS Installation and Operation Manual BG0425 REV.12
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Chapter 5 Configuring the EM13X

Series

This chapter describes how to configure the EM13X Series for your
particular environment and application from the front display and via
PAS. To access your meter configuration options via PAS, you should
create a site database for your device as shown in Chapter 4.

5.1 Configuring Communications
Setting Up Serial Communication Ports

COM1 — Protocdl |—
>
Modbus RTU

Using the Front Display

Select COM1 through COM3 from the main menu. See Viewing and
Changing Setup Options in Chapter 3 for information on navigating in
menus.

See the table below for available communication options.

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.

EM133 - Communication Setup (x)

Configuring Communications

Metwork, Setup] ExpetPower Client Setup  Serial Ports Setup l GPRS Selup] TCP Motification Client Setup]
Port -
Port Setup
Pratocal Madbus RTU =
Interface RS-485
Device Address 1
Baud Rate 19200 hd
Data Format ahl hd
CTS (W
RTS (W
Response Delay, ms 5
Character Timeout, ms [ra,
Open Save az... | Drefault | Print | |
QK | Cancel | | Help |

Figure 5-1: Communication Setup Dialog Box — Serial Ports Setup Tab
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To change the port settings in your device,

parameters, and then click Send.

The following table lists available port options.

select desired port

Table 4: COM Port Options
Display Label Parameter Options Default Description
Protocol Communication | MODBUS RTU, MODBUS | MODBUS RTU |[The
protocol ASCII, DNP3, SATEC (COM 1-3) communications
ASCII, IEC 60870-5 protocol for the
port
Interface Port interface RS485, RS232, IR, RS485 Not changeable;
GPRS!, ETHERNET, (COM1) automatically
PROFIBUS, CANopen RS232 detected by the
(COM2) IR meter
(COM3)
Address Device address | MODBUS: 1-247 1 Device network
DNP3: 0-65532 address
IEC 60870-5: 1-4095
Baud Rate Baud rate COM1: 300-115.2 kbps, | 19.2 kbps The port baud
COM2: 300-115.2 kbps rate
COM3: 9600-38400
kbps
Data/Parity Data format 7E, 8N, 8E 8N 7E data format
and parity should not be
used with the
MODBUS RTU and
DNP3 protocols
Send Delay Response delay |0-1000 ms 5 ms The minimum
time after the last
request character
is received to start
the transmission.
Chr.Timeout Character 0-1000 ms 4 ms The maximum
timeout time the line is
allowed to idle
before closing a
connection in the
MODBUS RTU and
DNP3 protocols

The meter automatically detects replaceable communication modules
and does not allow you to change the baud rate and data format for
the Dial-up GSM/GPRS? modem.

1 GPRS - also covers 3G & 4G network
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Setting up the Ethernet

Net — IP Address

192.168.000.203

Using the Front Display

Select Net from the main menu. See Viewing and Changing Setup
Options in Chapter 3 for information on navigating in menus.

See the table below for available network options.
Using PAS

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

EM133 - Communication Setup 3]

Network Setup ] ExpertPower Client Setup] Serial Ports Setup] GPRS Setup ] TCP Motification Client Setup]

Current Network Settings
Ethernet P Address [0 .0 .0 .0
Ethernet Subnet Mask [
Ethernet Default Gatewray
MAC Address

000000000000

Device IP Address
Metwork Subnet Mask

192 166 . 0 . 203
EE

Metwork Default Gateway | 192 168 . 0 . 1
Use DHCP [ille) ﬂ
TCP Service Port a0z
Primary DNS IP Address | o .o
Secondary DNS P Address | o .0
Open Save az... | Drefault | Frint | | |
0K | Cancel | | Help |

Figure 5-2: Communication Setup Dialog Box — Network Setup Tab

The following table lists available network options.

Table 5: Ethernet Setup Options
Display Label Parameter Default
IP Address Device IP Address 192.168.0.203
Subnet Mask Network Subnet Mask 255.255.255.0
Def. Gateway Network Default Gateway |192.168.0.1
TCPServicePort 502 = Modbus/TCP 502
20000 = DNP3/TCP
NOTES

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

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.

The TCP service port can also be changed trough the COM2 serial port setup.
Changing the communication protocol for the port automatically changes the
TCP port for the Ethernet.
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.Setting-Up Dial-Up GPRS Network
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EM133 - Communication Setup F§|

Metwork Setup ] GPRS Setup ] EwpertPower Client Setup ]
TCP Motification Client Setup "WiFi Station Setup l WiFi Access Point Setup ] Serial Parts Setup l

Wireless Connection Options

Metwwork Mame (SSI0) DEWICE-MET
SecurityEncryption Type WWRASAES (WPA-Personal) ﬂ
Security Hey amnssasarsas]
Open Save as.. | Default | Frint | | |

Ok | Cancel | | Help |

Configure the wireless network parameters as follows:

Network Name (SSID) - the wireless network name you want to
connect to. The default factory preset network name is DEVICE-NET.

Security/Encryption Type - the WiFi security and data encryption
method set for the wireless network in the network router.

Security Key - the pass phrase to authenticate the meter with your
wireless network.

If you connect the meter to a SATEC WiFi network, use same network
authentication parameters as you configured for the network access
point/router (see Section 3 below).

If you connect the meter to a foreign WiFi network, you can identify
the wireless network parameters via the Windows Network and Sharing
Center on your PC connected to the WiFi network:

On Windows 7 and 8.1, click the Start button, and then open the
Control Panel. Select Network and Internet -> Network and Sharing
Center.

On Windows 10, click the Start button, then select Settings -> Network
& Internet -> Status -> Network and Sharing Center.

In Network and Sharing Center, next to Connections, select your WiFi
network name. In Wi-Fi Status, select Wireless Properties, and then
click on the Security tab to see the network security type and
encryption method. Check the Show characters check box to see
your WiFi network security key.
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Configuring WiFi Access Point/Router Mode

To configure a WiFi module as a WiFi access point, select
Communication Setup from the Meter Setup menu and click on the
WiFi Access Point Setup tab.

The following explains the network parameters you need to configure
for your wireless network:

Access Point Enable - defines the WiFi module operation mode:
Disabled = WiFi station mode, Enabled = WiFi Access Point/Router
mode.

Network Name (SSID) - the wireless network name (service set
identifier) that uniquely identifies your wireless network among other
neighboring networks - 1 to 15 ASCII characters long. The default
network name is DEVICE-NET.

WiFi Protocol - the WiFi physical layer protocol that defines the
supported WiFi network technology and network bandwidth. If you find
it difficult to choose the right one to cover all technologies supported
by your network devices, it's recommended that you leave the default
802.11b/g/n protocol setting.

WiFi Channel - selects the working network channel (frequency band)
among 11 available channels. You can select a fixed channel or set it to
AUTO mode (factory default) so that the module will automatically
select the most reliable channel for your network.

LAN IP Address - the network router IP address. It also defines the
range of addresses (address segment, or network prefix) to be used
across your wireless network. It is recommended to use private (non-
routable) address segments you can select from the following ranges:

10.0.0.1 - 10.255.255.254

172.16.0.1 - 172.31.255.254

192.168.0.1 - 192.168.255.254

The default factory set wireless LAN router address is 10.10.1.254.

LAN Subnet Mask - specifies the network prefix part of the IP
addresses (address segment) for your wireless network. The default
255.255.255.0 mask defines the network prefix as 10.10.1.XXX, where
XXX - the host part of 1 to 254 you can assign to wireless devices
connected to the network.

Security/Encryption Type - the WiFi security and data encryption
method for your wireless network. The default WPA/AES setting is
chosen meaning the support of most available wireless devices. For
higher security, select WPA2/AES as the most secure option that is
now the current standard for WiFi security.
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EM133 - Communication Setup ﬁl

Hetwork Setup ] GPRS Setup ] E=pertPower Client Setup ]
TCP Motification Clisnt Setup ] "WiFi Station Setup ‘wiFi Access Point Setup l Serial Ports Setup ]

Access Paint Enatle Enabled hd
Metwark Mame (S5I00 DEYICE-MET
WWIFi Pratacal S02.11hfgin ﬂ
WiFi Channel AUTO hd
LAM P Address | o1, 1,25
LAM Subnet Mask | 2585 .255 .255 . 0
SecurityEncryption Type WRASAES (WPA-Perzonal) ﬂ
Security Key |
Open Save az.. | Drefauilt | Frint | | |

Ok | Cancel | | Help |

Security Key - the pass phrase (password) that will be used to
authenticate connected devices with your wireless network. Depending
on the selected security type, the security key length should be as
follows:

WEP - 5 or 13 ASCII characters (64-bit or 128-bit key respectively)
WPA and WPA2 - 8 to 15 ASCII characters.

The factory-set temporary security key is “12345678”. For highest
security, use WPA2/AES encryption with a randomly selected security

key.
Configuring Network IP Addresses

SATEC meters use fixed network addresses rather than dynamic
address configuration to avoid receiving a random address every time
the meter is reconnected to a WiFi network.

NOTE: The meter connected to a WiFi access point/router
should be provided with a network address different from the
LAN/router IP address like any other WiFi device.

You can configure the network address in your meter either from the
meter front display (see the meter operation manual for more
information), or via PAS.

To configure the meter address via PAS, select Communication Setup
from the Meter Setup menu and click on the Network Setup tab.
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EM133 - Communication Setup gl

TCP Matification Clignt Setup ] wiiFi Station Setup ] WiFi dccess Paint Setup ] Serial Partz Setup ]
Metwork Setup l GPRS Setup I EwpertPoveer Client Setup I

Current Network Settings

P Address [w0 . w01 .1
Subnet Mazk |

Default Gatewsay |

MAC Address | 0o0asFo000001

Device IP Address wm.1m .1 .1

Metwork Subnet Mazk | 295 255 255 . 0

Metwvork Default Gateway | 10 .10 .1 .24

Uze DHCP

Secondary TCP Port s02

Pritmary DMS IP Address [
Secondary DMNS P Address |
Connection ldle Timeout, = 30

Device Address

Open Save az... Diefault Frint Beceive ‘

k. | Cancel | | Help

Configure the meter’s wireless network address as follows.

If your meter is connected to a SATEC WiFi network, set the default
gateway and the network subnet mask to the LAN IP address and LAN
subnet mask as you configured for the WiFi network access points in
Section 3. For the device IP address, use the WiFi network prefix
(address segment) with a host part in the range of 1-99 or 200-254.
Host addresses 100 to 199 are reserved for dynamic configuration of
the devices and computers connected to the network using DHCP
protocol.

If you connect the meter to a foreign WiFi network, you can identify
the default gateway address and subnet mask via the Windows
Network and Sharing Center on your PC connected to the WiFi network
as shown above in Section 2. In Network and Sharing Center, next to
Connections, select your Wi-Fi network name. In Wi-Fi Status, select
Details. Consult with the network administrator for the
applicable host IP addresses, or select one within the network
address segment that has not yet been assigned to any host across
the WiFi network.

Monitoring a WiFi Connection

If your WiFi module is properly configured, the meter will automatically
connect to the WiFi network any time the meter is restarted.

You can monitor the connection status and signal quality via the meter
front display or via PAS.

To check a WiFi connection from the meter display:
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In the EM133, move to the Diagnostics display and then scroll to the
“WiFi” page where you can see the network connection status and
received signal quality. The following page indicates the meter network
address.

In the PM130, move to the STA display and then scroll to the “rSSi”
page where you can see the received signal quality in percent followed
by the network connection status.

In the PM135, move to the Device Info display and then scroll to the
“WiFi"” page.

To check a WiFi connection via PAS, select Device Control from the
Monitor menu and click on the Communications tab. The connection
status and received signal quality are indicated under the WiFi Wireless
Communications section.

EM133 - Device Control

X

Fiemote Relay Contral ] Device Diaghostics  Cammunicatians l

Cellular Wireless Communications
Received Signal Strencgth (RSS0), dBm Mt knovwen
Connection statusz Mot connected

WiFi Wireless Communications

Signal quality, % 100

Clear
Connection status Connected .
Receive
Communication Counters

ExpertPower client connections successful

ExpertPovver client connections failed

i}
0
TP notification client connections successful 1]
i}

TP notification client connections failed

SNTP client connections successful

SMTP client connections failed

(] | Cancel Help

Setting Up eXpertPower Client

The PM130 PLUS has an embedded eXpertPower™ client that provides
communications with the eXpertPower™ server - the SATEC
proprietary Internet services. Connections to the eXpertPower™ server
are handled on a periodic basis.

To set up communications with the eXpertPower™ server, select
Communication Setup from the Meter Setup menu, and then click
on the ExpertPower Client Setup tab.
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EM133 - Communication Setup X

Metwork Setup  ExpertPawer Client Setup l Serial Ports Setup] GPRS Setup ] TCP Notification Client Setup ]

XPA Server IP Address 207 232 . 60 . 18
XPW Server Port 200
HPW Cliert Enabled MO R
Titne to Mext Session, min 1
Connection via Metwork
Connection Idle Timeout, min 1
Open Save as... | Default | Print | | |

0K | Cancel | | Help |

Figure 5-4: eXpertPower Client Setup Tab

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

Table 6: eXpertPower Client Setup Options

Parameter Options Default Description

XPW Server IP Address 207.232.60.18 |The IP address of the
eXpertPower server

XPWServerPort 0-65535 5001 The TCP service port of the
eXpertPower server

XPW Client Enabled NO, YES NO Enables operations of the
eXpertPower client

Time to Next Session, 1-99999 The time remaining to the

min next connection session

NOTES

o Do not enable the eXpertPower client in your meter if you do not use the
eXpertPower™ service.

) Do not change the connection time setting. It is for information only. The
eXpertPower server updates it automatically.

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.
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L Basic — Exit
0
/L LonG press
. N1 7
Basic — Conft
4Ln3
@ U SCROLL until
CT menu
, N7
Basic */C‘T\ B
50

Using the Front Display

Select the Basic entry from the main menu. See Viewing and Changing

via the front display.

See the table below for the Basic Setup options.

Setup Options in Chapter 3 for information on configuring parameters

88

EM13x Series SMART MULTIFUNCTION METER






Cha pter 5 Configuring the EM13X Series General Meter Setup

EM133 - General Setup |

Pulze/Event Counters ] Device Options ] Local Settings ] Diizplay Setup ]
Basic Setup l Control/&larm Setpoints ] Analog Outputs ] Felay Dutputs ] Digital Inputs ]
Wiring Mode 4LM3 -
PT Ratio 1.0
PT Ratio Muttipliier w1 =]
PT4 Ratio
CT Primary Current, & 5

14 CT Primary Current, &
Mominal Secondary L-MNL-L Voltage, Un,

Maimum Demand Load Current, & CT

Motminsl Fregquency, Hz =0 ﬂ
Phase Crier

Demand Setup

Powver Block Demand Period, min 15 ﬂ
Mumber of Blocks in Sliding Demand 1 ﬂ
Power Thermal Time Constant, s -
WoltiAmpere Demand Period, s 00
Open Save as... D efault | Frint | | |

ak | Cancel | | Help |

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

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)
4LL3 4-wire Wye using 3 PTs (3 element), line-to-line voltage readings
30P3 3-wire Open Delta using 3 CTs (22 element)
3LN3 4-wire Wye using 2 PTs (22 element), line-to-neutral voltage
readings
3LL3 4-wire Wye using 2 PTs (2%2 element), line-to-line voltage readings
3BLN3 3-wire Broken Delta using 2 PTs, 3 CTs (2%2 element), line-to-neutral
voltage readings
3BLL3 3-wire Broken Delta using 2 PTs, 3 CTs (2'2 element), line-to-line
voltage readings
In 4LN3, 3LN3 and 3BLN3 wiring modes, Min/Max volts, volt demands and
& voltage harmonics represent line-to-neutral voltages; otherwise, they will be
line-to-line voltages.
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Using PAS

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

EM133 - General Setup X

Pulze/Event Counters ] Device Options ] Local Settings ] Transformer Comection ] Drizplay Setup ]
Baszic Setup ] Control/Alarm Setpoints ] Analog Outputs ] Fielay Outputs Digital Inputs
Mo. Input Pulze Input Mode Pulze Debounce
Polarity Polarity Time, ms
1 |MORMAL ﬂ PULSE MODE || NORMAL (N.0.) hd 10
2 PULSE MODE hd MORMAL (MO hd 10
3 [ INVERTING PULSE MODE w || MORMAL (.0 - 10
4 [MORMAL T PULSE MODE T MORMAL (MO T 10
5 [MORMAL z PULSE MODE z MORMAL (MO z 10
E | MORMAL w (| PULSE MODE | MORMAL (MO - 10
7 [MORMAL z PULSE MODE z MORMAL (MO z 10
§ [MORMAL || PLILSE MODE (| MORMAL (M.C0 - 10
9 [MORMAL T PULSE MODE T MORMAL (MO T 10
10 | MORMAL z PULSE MODE z MORMAL (MO z 10
11 | MORMAL ~ [ PULSE MODE | MORMAL (MO - 10
12 | NORMAL z PULSE MODE z MORMAL (MO z 10
13 |MORMAL = || PULSE MODE =] noRMaL (o) =l 10
14 |NORMAL =] PULSE MODE x| HORMAL (n.0) =l 10
15 |- -—-- -—-- -
16 |- - - -
Open | Save as.. | Default | Frirt | | |
QK | Cancel | | Help |

Figure 5-8: General Setup Dialog Box — Digital Inputs Dialog Box

The available options are shown in Table 11.
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Table 11: Digital Inputs Options
Rarameter Options Default Description
Inpput Polarity | NORMAL NORMAL | For the normal polarity, the open
e INVERTING to closed transition is considered
closed. For the inverting polarity,
d the closed to open transition is
~ considered a closed
PLESG Input PULSE MODE PULSE In pulse mode, either leading, or
Mgde KYZ MODE MODE trailing edge of the input pulse is
recognized as an event. In KYZ
u mode, both leading and trailing
n edges of the input pulse are
c recognized as separate events.
Pfise Polarity | NORMAL (N.O.), NORMAL | For the normal polarity, the open
INVERTING (N.C.) to closed transition is considered
t a pulse. For the inverting polarity,
i the closed to open transition is
m considered a pulse.
e It has no meaning in KYZ mode
where both transitions are used.
Dg¢bounce 1-100 ms 10 ms The amount of time while the
Tige state of the digital input should
not change to be recognized as a
new state. Too low debounce time
a could produce multiple events on
P the input change.
a

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.

Configuring Relay Outputs

The PM130 PLUS can be provided with one relay (standard) and 2 or 4
optional relay outputs. Each relay can be operated either locally from
the alarm/control setpoints in response to an event or by a remote
command sent through communications. It can also be linked to an
internal pulse source to produce energy pulses.

Using PAS

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

the Relay Outputs tab.
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EM133 - General Setup 3

Pulge/Event Counters ] Device Options ] Local Seftings ] Tranzformer Comrection ] Digplay Setup ]
Basic Setup ] Control/élarm Setpointz ] Analog Outputs Felap Outputs ] Digital Inputs ]
Mo. COperation Polarity Retertive Pulze Pulse kit
Mode hode Wicth, ms Source Pulze
1 [UNCATCHED =] MORMAL (MO =] —
2 [UMLATCHED |=[ MORMAL (N.OY =] -
3 |UmMLATCHED = MORMAL (MO =]
4 |UMLATCHED || MORMAL (N.O) =] —
5 | UMLATCHED 3 MORMAL (M.C) 3 — |- —
10 |-
12 - - — |- —
13 - -—- — | m-m —
14 |-
16 - - — |- —
Open Save as.. Drefault | Prirt | | |
ok | Cancel | | Help |

Figure 5-9: General Setup Dialog Box — Relay Outputs Tab
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The available relay outputs options are shown in Table 12.

Table 12: Relay Output Options

Parameter

Options

Default

Description

Operation
mode

UNLATCHED
LATCHED
PULSE

KYZ

UNLATCHED

Unlatched mode: the relay
goes into its active state
when the control setpoint is
in active (operated) state,
and returns into its non-
active state when the setpoint
is released.

Latched mode: the relay goes
into its active state when the
control setpoint goes into
active state and remains in
the active state until it is
returned into its non-active
state by a remote command.
Pulse mode (normal pulse):
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 (transition pulse):
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

Normal polarity: the relay is
normally de-energized in its
non-active state and is
energized in its active
(operated) state.

Inverting polarity: the relay is
normally energized in its non-
active state and is de-
energized in its active
(operated) state. It is called
failsafe relay operation.

Pulse width

20-1000 ms

100 ms

The actual pulse width is a
multiple of the 1-cycle time
rounded to the nearest bigger
value.

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

Pulse source

NONE

Ac.Ei = kWh IMP
Ac.EE = kWh EXP
rE.Ei = kvarh IMP
rE.EE = kvarh
EXP

rE.Et = kvarh
TOT

AP.Et = kVAh
TOT

NONE

Links a pulse relay to the
internal energy pulse source.
The relay must be set into
either pulse, or KYZ mode.

Pulse rate,

kWh/Pulse

0.1-1000.0

1.0
kWh/Pulse

Defines the pulse weight in
kWh units per pulse
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Generating Energy Pulses through Relay Outputs
To generate energy pulses through a relay output:

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

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

o Send your new setup to the meter

Configuring Analog Outputs

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

Using PAS

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

EM133 - General Setup X

Pulze/Event Counters ] Device Dptiohs ] Laocal Settings ] Display Setup ]
B asic Setup ] Contral/&larm Setpoints Analog Outputs Relay Outputs ] Digital Inputs ]
Mo, A0 Type Output parameter Zero Scale Full Scale
(074 ma) (1420 ma)
1 [+£1ma | winzrT o 1440
2 [+ ma j W2I2IRT ﬂ i 1440
3 [+ ma hdl WIS RT hd 1] 1440
4 [+ ma hd FREQ AWR hd 0.00 ]
B
7
g
9
10
11
12
13
14
13
16
Open Save as... Clear | Print | | |
QK. | Cancel | | Help |

Figure 5-10: General Setup Dialog Box — Analog Outputs Tab
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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:
e 0-2 mA: set the 1 mA scale to V2 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.

e *2 mA: set the 1 mA scale to 2 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.

Configuring Counters

The EM13X Series has four six-digit general counters that can count
pulses delivered through the device digital inputs with a programmable
scale factor. Each counter can also be incremented in response to any
internal or external event, checked and cleared through the Control
Setpoints.

Using PAS

Select General Setup from the Meter Setup menu, and then click on
the Pulse/Event Counters tab.
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EM133 - General Setup 3

Basic Setup ] Control/A4larm Setpoints ] Analog Dutputs ] Felay Outputs ] Digital Inputs ]
Pulse/Event Counters ] Device Options ] Lacal Settings ] Transfarmer Conection ] Dizplay Setup ]
Pulse/Event Counters
Counter Pulze Input Iuttiplier Counter %alue
1 DIGITAL INPUT #1 -1 0]
2 DIGITAL INPUT #5 ﬂ 10 0]
3 DIGITAL INPUT #14 hd 100 i}
4 - x| a
3 - — -
E - - -
7 - - -
3 - - -
g - - -
10 } } }
1
12 |
15 |
14 |
15 ——-- ——-- ——-
16 ——-- ——-- ——-
Open Save as... Clear | Frint | | |
oK | Cancel | | Help |

Figure 5-11: General Setup Dialog Box — Pulse/Event Counters

Table 14 lists available counter options.
Table 14: Counter Options

Option Range Default Description
Pulse Input None, None Links a digital input to the
DI1 counter
DI2
DI3
DI4
DI5
DI6
D17
DI14
Multiplier 1-9999 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:

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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Configuring Alarm/Control Setpoints

The EM13X Series has an embedded logical controller that can perform
different actions in response to user-defined internal and external
events. Unlike a PLC, the meter 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 produce
a required action.

The meter provides 16 control setpoints with programmable operate
and release delays. Each setpoint evaluates a logical expression with
one trigger argument. Whenever an expression is evaluated as “true”,
the setpoint performs a programmable action that can send a
command to the output relay, or increment a counter.

The logical controller provides very fast response to events. The scan
time for all setpoints is 1 cycle time (16.6 ms at 60Hz and 20 ms at
50/400 Hz).

Using PAS

Select General Setup from the Meter Setup menu, and then click on
the Control/Alarm Setpoints tab.

EM133 - General Setup [X]
Pulze/E vent Counters ] Device Options ] Local Settings ] Display Setup ]
Basic Setup Cantrol#larm Setpaints ] Analog Outputs ] Relay Outputs ] Digital Inputs ]
Mo, Trigger parameter Operate Release Operate Release Action
litnit litnit delay delay

1 [MIMUTE INTERW AL hd 15 j MOKME oo oo DATA LOG #1 |

2 [LOYWOLT AVR hd 14200 14295 1 a OPERATE REL #1 |

3 [H &AMPS AVE hd 2500 2400 2 a OPERATE REL #2 |

4 [STAT INP #5 ON hd MOME MONME oo oo IMC CHT #1 |

5 [STAT INP #6 ON - | MOME MONME oo 0.0 IMNC CHT #2 -

6 -

7 -

8 -

] -

10 3 —---

11 =] -

12 =l

13 =l

14 =l

15 =l

16 =]

Open | Save as... | Clear | Frint | | |
Ok, | Cancel | | Help |

Figure 5-12: General Setup Dialog Box — Control/Alarm Setpoints Tab
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The following table lists the available setpoint options.

Table 15: Setpoint Options
Option Range Description
Trigger See Appendix C | The trigger parameter that is used as an

parameter

argument in the logical expression

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.

Action

See Appendix C

Operate delay 0.1-999.9 sec The time delay before operation when the
operate conditions are fulfilled
Release delay 0.1-999.9 sec The time delay before release when the

release conditions are fulfilled

The action performed when the setpoint
expression is evaluated to true (the
setpoint is in operated state)

Using Numeric Triggers

For numeric (analog) triggers, you can specify two thresholds for each
trigger to provide hysteresis (dead band) for setpoint operations.

The Operate Limit defines the operating threshold, and the second
Release Limit defines the release threshold for the trigger. The trigger
thresholds are specified in primary units.

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

Using Binary Triggers

Binary (digital) triggers like digital inputs and relays are tested for

ON/CLOSED or OFF/OPEN status.

In the PM130, the binary events are level-sensitive events. An event is
asserted all the time while the corresponding condition exists.

Delaying Setpoint Operations

Two optional

delays can be added to each setpoint to extend

monitoring triggers for a longer time before reaching a decision on
whether the expected event occurred or not. When a delay is specified,
the logical controller changes the setpoint status only if all conditions
are asserted for a period of at least as long as the delay time.

Using Setpoint Events and Actions

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

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

e The operated setpoint status is latched to the setpoint alarm latch
register that can be inspected through communications and via the
display (see Status Display in Chapter 3). The register holds the last
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setpoint alarm status until it is explicitly cleared through
communications or via the display.

e A programmable action is performed on setpoint status transition
when a setpoint event is asserted.

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

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

Using Time Counters

Any of the general counters can be used to count the setpoint
operation time. If you select the TIME CNT n action for a setpoint, the
target counter measures the time while the setpoint is in the operated
state. The counter resolution is 0.1 hour. See Status Display in Chapter
3 on how to examine the counters via the front display.
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Configuring the Display

. T —
Disp — AutoScrall|
5

This setup allows configuring the meter display. It also has an entry for
launching the meter Flash Loader.

Using the Front Display

Select the Disp entry from the main menu. See Viewing and Changing
Setup Options in Chapter 3 for information on configuring parameters
via the front display.

See Table 16 for the available options.

Table 16: Display Setup Options
Display Parameter Options Default Description
Label
AutuoScroll |Display update |Disabled 5 sec Defines the interval
rate 2 - 30sec between display updates
AutoReturn |Auto return to |Disabled, 5 mn Enables automatic return to
the main screen |1 - 30 mn the main display if no
buttons are pressed for 5
minutes
Backlight Display Continuous, 1 Defines the display
Backlight period [1 - 10 mn backlight light on time
duration
Phas.Power |Phase powers Enabled Disabled Disables or enables phase
display mode Disabled powers in the main display
Fund.Power |Fundamental Enabled Disabled Disables or enables
component Disabled fundamental values in the
display mode main display
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Display Parameter Options Default Description
Label
End Week DST End Week 1%t to 4" and last First The 1t week of the month
when Daylight Saving Time
ends.
End Day DST End Day The weekday Sunday The 1 Sunday of the
month when Daylight
Saving Time ends.
End Hour DST End Hour 1-6 2 The hour when Daylight
Saving Time ends.
Clock Sync Time None None The external port receiving
Synchronization |DI1 1PPM the time synchronization
Input DI2 1PPM pulses
DI3 1PPM
DI4 1PPM
DI5 1PPM
DI6 1PPM
DI7 1PPM
DI14 1PPM
Daylight Saving Time

When the daylight saving time is enabled, the meter automatically
advances the device clock by one hour when daylight saving time
begins and puts the clock back one hour when it ends. The default
daylight saving time change points are preset for the U.S.A.

The daylight saving time option is disabled in the PM130 by default. If
the daylight saving time option is disabled, you need to manually
adjust the device clock for daylight saving time.

Time Synchronization Pulses

External time synchronization pulses can be delivered through one of
the digital inputs.

If a digital input is selected as the time synchronization source, the
edge of an external pulse adjusts the device clock at the nearest whole
minute. The time accuracy could be affected by the debounce time of
the digital input, and by the operation delay of the external relay.

5.3 Configuring Meter Security

This setup allows changing the user password and enabling or disabling
password protection. The EM13X Series provides 3 configurable
passwords.

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

Using the Front Display

Select the Access entry from the main menu. See Viewing and
Changing Setup Options in Chapter 3 for information on configuring
parameters via the front display.
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To change the password:

o Apply LONG PRESS on ENTER button to select the Passwrd 1 entry
e Apply SHORT PRESS on ENTER button to select the password digit to

Access— Passwrd 1 1—
— | ~

I LonG press change.
e Apply LONG PRESS on ENTER button to exit the Passwrd 1 digit field

Access  Passwrd 1 . .

-v0000009 e Apply LONG PRESS on ENTER button to exit the Passwrd 1 field to

= move to Access field
—J_ L sHoRT PRESS

A The new password is effective for both the display and
communication ports.
Using PAS

Ensure that the On-line button on the PAS toolbar is checked, select
Administration from the Monitor menu, and then select Change
Password -> Password 1.

A An Authorization Required dialog box will ask for administrator
password to access the Change Password menu.

EM133_new - Chang... [X]

Mew password:
Confirm new password:

-

Send | Cancel |

Figure 5-15: Password Setup Dialog Box

To change the password:
e Typein a new 8-digit password
o Repeat the password in the Confirm new password box
e Click Send
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Configuring Billing/TOU

EM133 - Enargy/TOU Satup [
T ng TIL Pl shwre | TOU D g Db | T Culends
MBingTOU As girtare:
Fimc nu Lem et = Urin o0 Sourcs Pull e oo
Srofiz Srudie Frufie il
1 o W o i | 1 e eEonT = 1000 |Feg f
z 7 v 7 | = | 2 (wawoRT = 1000 |Reg 2
E 3 W ] v e - 3| Wesh DR ;[ 10 | ey £
] 7 v w7 T = EREE :l I | R £
= 3
& I - )
z — = = — == —_=
n n
El a [-. | ==
11 - £ - —
| & [] [] B [ — =
17 w2
13 | 3 — =
T] - W |— — =
1% r B = B 5 |- — =
i i}
Ugn Seve .. el Pl |
or | caed | | Hep

Figure 5-16: Energy/TOU Setup Dialog Box - Billing/TOU Registers tab

in

Table 19.

Table 19: Billing/TOU Register Options

Configure the register options according to the valid parameters shown

Parameter | Options | Default | Description
Billing/TOU Registers

TOU Unchecked Unchecked | Links tariff registers to the selected energy
Checked source

Use Profile Unchecked Checked Enables recording energy registers in a daily
Checked billing profile file (both total and tariff

registers if TOU is enabled).

Dmd Profile Unchecked Unchecked | Enables recording maximum demand
Checked registers in a daily billing profile file (both

total and tariff registers if TOU is enabled)

Sum Profile Unchecked Checked Enables recording total (summary) registers
Checked in a daily billing profile file.

Units kWh, kvarh, kVAh, |None The register measurement units. When a
m3, CF (cubic register_is_linked to an iqternal energy
foot), CCF source, it is set automatically. When an
(hundred cubic external pulse source is used, the user can
feet) select a measurement unit for the register.

Register Source List

Source Input None None Links an energy source to the register
kWh Import
kWh Export
kvarh Import
kvarh Export
kvarh Q1-Q4
kVAh Total
kVAh Import
kVAh Export
kWh L1 Import
kWh L2 Import
kWh L3 Import
DI1-DI14

Multiplier 0.001 to 100.000 1.000 The multiplication factor for the energy

source. Unchangeable for internal energy
sources.

Target Reg#1- Reg#4 None Defines the target billing register for the

energy source. It is set automatically.
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Configuring the Daily Tariff Schedule

To configure your daily tariff schedule, select Energy/TOU from the
Meter Setup menu, and then click on the TOU Daily Profiles tab.

EM133 - Energy/TOU Setup ]

ElvaTOU Regaters  TOU Dl Profes | TOL Calende |
[wity Tandl Profile
Seamon Diprs Tigpm
e == - Open |
H Tari!l Sarl Tiva | Terif Ho Came At |
1 oo [=1 |
Ciea
RS = = -| #
a4 o j 1l j Clesr il |
a | = =| Frict
RS = & -
§ |cox =|[=1 =]
G LR Rl ] |
RS = = -
1, Cancad | | =

Figure 5-17: Energy/TOU Setup Dialog Box — TOU Daily Profiles Tab

The daily profile setup allows you to specify the daily tariff change
points with a 15-minute resolution for 4 seasons using 4 different daily
schedules for each season.

To configure your daily profiles:

o Select the desired season and day type.

o Select the start time for each tariff change point and the corresponding
active tariff number.

o Repeat the setup for all active profiles.

o 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 daily profile log file is automatically configured for the
number of active tariffs you defined in the meter TOU daily profiles.
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Configuring the Season Tariff Schedule

To configure your season tariff schedule, select Energy/TOU from the
Meter Setup menu, and then click on the TOU Calendar tab.

EM133 - Energy/TOU Setup ()
Billing/TOLI Hegisters] TOU Daily Profiles  TOU Calendar l
Mo. | Seasond Day Wizek Weekday Till Morith Day Till Till
Period Type of Marth Wizekday Morth Day
1 [#1 hd #1 x| - hd Monday hd Friclay hd xl-—- = x| =
2 | x| #2 - | Saturday || Sunday - x| --- - - -
3| x#2 = e hd x| danuary |1 - hd hd
4 | #1 hd #2 | Last hd Monday | hd ey |- = hd |
5 ¥ - | #2 o | - - | July |4 - - -
E | & z #2 z First z Monday z z September z - z z z
7o# - | #2 [ Fourth - || Thursday - - | Movember | --- - - -
5 |m =z = | | =|vecemoer 7|25 7 | =
g |— = - - - = =
10 z
11 hd
12 -
13 z
14 -
15 z
16 =l R
Open Save az Clear | Frint | | |
’Tl Cancel | | Help |

Figure 5-18: TOU Calendar Setup Dialog Box — TOU Calendar Tab

The meter TOU calendar allows you to configure any tariff schedule
based on any possible utility regulation. The calendar provides 32
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.

To configure your season tariff schedule:

In the Season/Period box, select the season, and in the Day Type
box, select a day type for this calendar entry.

Define the time interval when this daily tariff schedule is effective,
based on the start and end weekdays and, for a multi-season schedule,
on the start and end month for the selected season. It does not matter
which order of weekdays or months you select: the meter recognizes
the correct order.

For exception days like weekends and designated holidays, define a
specific day either by a month and a month day, or by selecting a
month, a week and a weekday within the month.

There are no limitations on how to build your schedule. A common
recommendation is to use minimum time constraints and only when it
is needed to avoid ambiguity. You need not to define month days if a
daily schedule is effective all days of the month, or to define the start
and end months if it is effective through all the year. If you wish to
define a specific period within a month using the start and end days,
put this entry before allocating the remaining days to another daily
schedule without specified month days, so it would be checked first for
a match.

The above picture shows a typical single-season tariff schedule with
two daily tariff profiles configured for working days, and weekends and
the designated U.S.A. holidays.

EM13x Series SMART MULTIFUNCTION METER 113



Cha pter 5 Configuring the EM13X Series Configuring Recorders

5.5 Configuring Recorders

The EM13X Series has a 125-KByte onboard non-volatile memory for
data and event recording. The memory is fully configurable and can be
freely partitioned between log files.

The meter provides memory for a total of 3 log files:
e Eventlog
e Two data logs

The two data log files are pre-configured at the factory for recording a
15-minute energy and demand profile and for the daily billing energy
data profile. If you wish to change the factory settings, follow the
guidelines in the next section.

Configuring Meter Memory

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

EM133 - Log Setup X

Log Memary 1 D ata Recorder }
Total memory: 125056 bytes Free memory: 104576 bytes
Mo, File: Type Size, Sectionss Mz M. Record Para- Loged
Bytes Channels Records Events Size meters Records
1 |Ewert Log W ap-aroUnG 3200 200 200 18 o
2 v ap-arounc 2 L
3 |mia A,
4 [Nk, [F8,
I 1 P,
B (M [F8,
T [, [i2,
8 |Mia [RlA)
9 (i, [i2,
10 |hsa [HIY
A1 |MiR [F8,
12 |hia [FIEY
13 [mrn, [RlA)
14 RS [i2, e
’V‘ Save as... Clear Print | Configure File... | Setup Recorder... |
aK | Cancel | | Help |

Figure 5-19: Log Setup Dialog Box - Log Memory Tab

The following table describes file options.

Option Range Description
Type Wrap- Wrap-around: recording continues over the oldest
around records.
Non-wrap |Non-wrap: recording is stopped until the file is
cleared.
Size The size of memory allocated to the file.
Sections/Channels |0-8 The numbers of sections in a multi-section profile
data log file
Num. of Records 0-65535 Allocates the file memory for predefined number of
records
Record size The size of the file record for a single channel or a
single section. It is set automatically depending on
the file and on the number of parameters in the
data records
Parameters 0-9 The number of parameters in a single data log
record
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To change the file properties or to create a new file:

Double click on the file you want to change.

Configure File Partition

Filz: | Datalog L Fecord Size: 1z
Free Memory: | 104576 Mumber of Records [y 0
Aailable:
File: Attributes

Mumber of Records: 1440 5
Murnber of Sections: EI
Mumber of Parameters: 1 - ok |
File Type: Wrap-around d Cancel

Select desired parameters for your log.
Click OK.

For your reference, the record size and the number of records available
for your file are reported in the dialog box.

To delete an existing file partition:

Click on Delete.
Click OK.

NOTES
Memory is allocated for a file statically when you set up your files and
will not change unless you re-organize files.

The meter automatically performs de-fragmentation of the memory each
time you re-organize your files. This prevents possible leakage of
memory caused by fragmentation. It may take a couple of seconds.

For more information on configuring specific files, see the following
sections.

The following table can help you calculate an estimated file size when
planning your memory allocation.

File Record Size, Bytes File Size, Bytes
Event Log 16 Record size x Number of records
Conventional data Log |12 + 4 x Number of parameters Record size x Number of records
Billing/TOU daily 12 + 4 x (Number of season tariffs + 1 |Record size x Number of billing registers
profile log for the TOU summary/total register) (x 2 for the maximum demand profile) x
Number of records
The factory pre-set file configuration is shown in the following table.
No. File Size, Channels | Number of | Number Factory-set Configuration
Bytes Records | of Events
1 |Eventlog 3200 200 200 200 last events
2 |Data log #1 46080 5760 5760 15-min data profile for 15 days
17 |Data log #16 8640 4 90 90 Daily billing/TOU profile for 90
days, 4 registers, totals + 3 tariffs
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Configuring the Event Recorder

To configure the Event log file:
Double click on the Event Log file partition with the left mouse button.

Configure File Partition

File: W Record Size: ’167
Free Memory: | 128 gag}aﬂ;r Records g
File Attributes
Mumber of Records: 200 B
Mumnber of Sections: El
MNumber of Parameters: oK |

File Type: Wrap-around j Cancel

Select a desired file type for your file.

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

Click OK, then send your new setup to the meter or save to the device
database.

By default, the Event recorder stores all events related to configuration
changes, resets, and device diagnostics.

Configuring the Data Recorder
Conventional Data Log Files

The Data recorder is programmable for recording up to 9 data
parameters per record in each of the conventional data log files. The
list of parameters to be recorded to a data log is configurable
individually for each file.

To create a new data log file or re-configure an existing file:
Double click on the file partition with the left mouse button.

Configure File Partition

File: W Record Size: ,127
Free Memory: | 128 Eﬂg’igﬂ;f Records [oot0
File Attributes
Murnber of Records: “ao00 E:
Murnber of Sections: El
Mumber of Paramekers: m ok |

File Type: W'rap-around ﬂ Cancel

Select a partition type for your file.

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

Select the maximum number of records you want to be recorded in the
file.
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5.6 Configuring Communication Protocols

This section describes how to customize protocol options for use with
your application software.

Configuring Modbus
Modbus Point Mapping

The EM13X Series 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:

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).

EM133_new - Protocol Setup X
Madbus Flegisters | DNP Options | DMP Class O Paints |
Feg | Addr. |Reg | Addr. |Reg | Addr. |Reg | Addr. |Reg | &Addr. | Reg | Addr. Raw Scale Low 1]
[dec] [dec] [dec] [dec] [dec] [dec] Raw Scale High 3999
oo 20 |0 40 |0 g0 (0 B0 (0 100 |0 SohM AraogReg | teger 3]
1|0 M |0 M |0 g (0 & (0 101 | T [ —
2 |o 22 |0 4z |0 62 (0 82 (o 102 |0 I [re—
3 |o 23 |o 43 |0 63 (0 83 (0 103 |0 —
4 |o 24 |0 44 |0 g4 (0 g4 (0 104 |0
5|0 25 |0 45 |0 65 (0 g5 (0 105 |0
g |0 26 |0 45 |0 B6 (0 36 (0 105 |0
7|0 7 |0 47 |0 &7 (0 a7 (0 107 |0
g |0 2 |0 43 |0 63 (0 8 (0 108 |0
3 |o 23 |o 43 |0 g3 (0 89 (0 109 |0
10 |o 30 |0 s0 |0 o (o a0 (o 110 | Open
11 |0 3|0 1|0 7|0 9 (0 111 |0
Save as..
12 (0 32 |0 52 |0 72 (0 9z (0 112 |0
13 |0 33 [0 53 [0 73 |0 33 |0 113 [0 Default
14 |0 34 |0 s4 |0 T4 (0 94 (0 114 |0 Print
15 |0 35 |0 55 |0 7s (o 35 (o 115 |0
18 |0 3 |0 58 |0 76 |0 % |0 116 |0 Send
17 |0 37 |0 57 |0 7|0 a7 (0 117 |0 Racaive
15 (0 3|0 53 |0 7 (0 95 (0 118 |0
19 (0 39 |0 =l 73 (0 99 (0 119 |0
ak | Cancel | Help

Figure 5-21 : Protocol Setup Dialog Box — MODBUS Registers Tab

Type in the actual addresses you want to read from or write to via the
assignable registers. Refer to the PM130 PLUS Modbus Reference Guide
for a list of the available registers. Note that 32-bit 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 EM13X Series 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:

Select Protocol Setup from the Meter Setup menu, and click on the
Modbus Registers tab.

Change the 32-bit register format in the MODBUS Options pane.
Click Send to download your setup to the meter.

Configuring DNP3

Refer to the EM13X Series 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.

EM133_new - Protocol Setup X

Modbus Registers  DNF Options ] DMP Class O Paints ]
Mumber of Blto generate events i, 16-bit &l Scaling Erabled ﬂ
Default Binary Input Shject Single-bit - 16-bit BT Scaling ®1 ﬂ
Binary Input Change Evert Object ik, Re-mapping Event Points A
SBO Timeout, = 10

Analog Inputs (Al) Time Sync Period, s 86400
Mutmber of Alto generste events 21208 Wulti Fragmert Interval, ms 10
Default Analog Input Ohject 16-hit -Flag ﬂ
Analog Input Change Event Object Mra,
Default Frozen Analog Input Object A&
Frozen Analog Change Event Ohbject 21208
Mutmber of BC to generste events 21208
Default Binary Counter Ohject 32-hit -Flag ﬂ
Binary Courter Change Evert Object Mra,
Default Frozen Binary Counter Ohiect 32-bit -Flag ﬂ
Frozen Counter Change Event Ohject 21208

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

agK | Cancel | | Help

Figure 5-22: Protocol Setup Dialog Box — DNP Options Tab

The following table describes available options. Refer to the DNP3 Data
Object Library document available from the DNP User’s Group on the
DNP3 object types.
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Table 20: DNP Options
Parameter | Options Default | Description
Binary Inputs (BI)

Binary Input Object Single-bit Single-bit The default BI object variation for

With Status requests with qualifier code 06 when no
specific variation is requested
Analog Inputs (AI)

Analog Input Object 32-bit 16-bit-Flag | The default Al object variation for
32-bit-Flag requests with qualifier code 06 when no
16-bit specific variation is requested
16-bit-Flag

Binary Counters (BC)

Binary Counter Object |32-bit+Flag |32-bit-Flag |The default BC object variation for
32-bit-Flag requests with qualifier code 06 when no
16-bit+Flag specific variation is requested
16-bit-Flag

DNP General Options

16-bit Al Scaling Disabled Enabled Allows scaling 16-bit analog input
Enabled objects (see description below)

16-bit BC Scaling x1, x10, x1 Allows scaling 16-bit binary counter
x100, x1000 objects (see description below)

SBO Timeout * 2-30 sec 10 Defines the Select Before Operate (SBO)

timeout when using the Control-Relay-
Output-Block object

Time Sync Period 2 0-86400 sec | 86400 Defines the time interval between

periodic time synchronization requests

Multi Fragment 50-500 ms |50 Defines the time interval between

Interval fragments of the response message

when it is fragmented

Scaling 16-bit AI 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 PM130 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.

! 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.

2 The meter requests time synchronization by bit 4 in the first octet of the
internal indication word being set to 1 when the time 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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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.

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 EM13X Series
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:

Select Protocol Setup from the Meter Setup menu and click on the
DNP Class 0 Points tab.

Select the object and variation type for a point range.

Specify the start point index and the number of points in the range.
Refer to the EM13X Series DNP3 Reference Guide for available data
points.

Repeat these steps for all point ranges you want to be included into the
Class 0 response.

Click Send to download your setup to the meter.

The factory-set Class 0 point ranges are shown in the picture below.

EM133 new - Protocol Setup 3

Moatbius Regedes | GHF Opliors. DMP Claes 0 Ponts |
DNP Class 0 Poanis -
g et Sat Munbsr
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1 &304 (1601 =|c 32

T |AQ 402 [(1E-) =|c |z
ED ECEGES |16 |+

P ETS TR o =|c ]
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"B |— Zl.'
7 |- |-
B |- - -
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EEN = - -
|- T|'.
EEN = - -
EEN = - -
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Figure 5-23: Protocol Setup Dialog Box — DNP Class 0 Points Tab
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Resetting Accumulators, Maximum Values and Files

Chapter 6 Device Control and

Upgrading

This section describes operations on the meter you can perform from
the front display or via PAS. To access device control options from PAS,

you should have your meter online.

6.1 Resetting Accumulators, Maximum Values and Files

Using the Front Display

Select the RESET entry from the main menu.
Changing Setup Options in Chapter 3 for information on configuring

parameters via the front display.

To reset the desired values:

Highlight the middle window by pressing briefly the SELECT button.

Select a reset entry by scrolling through the list with the UP and
DOWN arrow buttons.

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

Release the button.

The do entry is replaced with done showing the operation is complete.

Table 21 shows the reset options available from the front display.

Table 21: Front Display Reset Options

See Viewing and

Display Label

Description

Power Dmd

Clears power maximum demands

V/A Dmd

Clears ampere and volt maximum demands

Min/Max

Clears Min/Max log

Counters

Clears all counters

Counter 1 - Counter 4

Clears counter #1-#4

Diagnostics

Clears device diagnostics

Using PAS

Ensure that the On-line button on the PAS toolbar is checked, and
then select Reset from the Monitor menu.
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Reset - EM133_new X

Reset l

| Reset Energy |

Reset Max, Demands

Reset Giling TOU Energy

Reset Biling/ TOU Max, Demands |

Reset Counters

Clear Min/Max Log

Clear Event Log

Clear Data Log

Clear all Log Files

Clear Operation/Event Counters

QK. | Cancel | | Help

Figure 6-1: Reset Dialog

To reset the desired values or files:
Click on the corresponding button, and then confirm your command.

If an entry has more than one target, you are allowed to select targets
to reset.

Check the corresponding boxes, and then click OK.

Reset Max. Deman... [X|

v all Demands

[ Power Demands

[ volt and Armpere Demands
-

-

-

QK | Cancel

Figure 6-2: Reset Maximum Demands Dialog Box
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6.2 Updating the Meter Clock
Using the Front Display

Select the RTC entry from the main menu.
To change the time or date:

+Resét— Exit
When in RTC setup menu, applying a LONG PRESS on the
@ L SCROLL until SELECT/ENTER button will display the Time/Date screen while Time
RTC menu
/RT:C— Exit willflash. Another LONG PRESS on SELECT/ENTER button will

@ LONG PRESS flash the actual hour to be changed using SCROLL button

RT‘C Oct 23,2011
N7
rme- 15:03:16

~/ L LonG press

RTC - 0ct23,2011

Al

Time 15:03:16

SHORT PRESS
Moves to Date

Table 22 describes available options.

Table 22: Clock Setup Options

Display | Parameter Options Description
Label

Time Time Hh:mm:ss Hours, minutes and seconds are
separated by ":". The time is displayed as
hh:mm:ss.

Month Date Mon XX, Year Month/Day Date and year are separated

name by",". Where the first three letters
represent the month, then the day of the
months is represented by two digits and
finally the year presented by 4 digits

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 Real-Time
Clock button on the PAS toolbar.

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

EM133_new - Real Time Clock X

:

PCtime: | 15:26:53 10/23{11 SUN Read

Device time: | 15:26:53 10/23{11 SUN et

J

Close
Continuous |

Figure 6-3: Real Time Clock Window

To synchronize the meter clock with the PC clock, click Set.
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Look in: |@Download j = ck B
2 EM133_12.2.1_4205.hex

My Recent
Docurments

-

Dezktop
by Documents
by Computer

‘g Filz name: | ﬂ Open |
by Metwork,  Files of type: |.hex d Cancel

Places

[™ Dpen as read-only

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 x|

Password: I Heddk
(0] 4 I Cancel |

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

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.
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