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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 an d variations of this
equipment are not covered by these instructions.

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

WARNING

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

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

A Before connecting the instrument to the power source, check the
labe Is 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.

A 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.

>

A The secondary of an external current transformer must never be
allowed t o 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 t o]
reduce mechanical strain on the screw terminals, if necessary.

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

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

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.

ﬁ_\‘ Read this manual thoroughly before connecting the device to the

Y This equ ipment does not require cleaning for proper operation

All trademarks are property of their respective owners.

Copyright & 2012 -2018
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Quick Start Guide

This section can be used by a licensed electrician to install and perform basic
PM135 setup. For more detailed PM135 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, ref er to the following
chapters in this manual.

1. Installing the PM135
Mounting the PM135 Unit

To mount the PM135:

1. Position the PM135 unit in the squar e or round
cutout. If two PM135 are positioned side by side,
take care of proper interval between them.

2. Attachthe PM135 unit using washers and nuts. Make
sure that the unit is securely attached into the wall
or cabinet fixture.

FLAT WASHER WIDE #8
LOCK WASHER #38

NUT HEX. #8-32

€99-07003-1

Mounting the PM135 (Square or Round Cut -out)

PM135 Powermeter Series



33,50 OPEN
[1,315]

31,50 CLOSE

.60

138,00 MIN, BETWEEN CUT OUTS

[5,433]

13,50 MINIMUM SPACE
1,531]

Mounting two PM135 side by side

Connecting the PM135Unit

To connect the PM135 :

1.
2.
3.

Ensure that all incoming power sources are OFF.
Check that you have the appropriate power supply.

Connect to the external CT by passing the external
CT wire through the meter CT core. Observe the
arrow that indicates the current direction.

In case of a ret rofit application where each external
CT ends with two wires:

Pass one wire through the meter CT core.

Connect the wire to one of the meter termination
screws.

Connect the second wire from the external CT to
the termination screw.

Connect the measured volt  age inputs
Connect COM1 i RS-485 communication port

Connect the Power Supply inputs wusing 1.5
mm %/14AWG -dedicated wires.
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To connect an Option module:
1.

Assemble the module on the meter.
2.

Power the PM135 unit on.

l/4
U /4
e
e

N
N
N
NS
N
N
N\

RS-485 Terminals

Module co nnector cover

Remove Module Connector cover
before assembling module

27
o~

4

V077 L

~
§ »
»~
N
>
N

Assembling a module
To operate the

PM135:
1.

Perform device diagnostics.
2.

Configure the device through the
panel display.

PM135 unit front

PM135 Powermeter Series




2. Configuring the PM135remotely

1 Install the PAS application software on your PC.
2 Configure the PAS database for your meter.

3.  Configure the PAS communications settings.
4

Upgrade the meter firmware if a new version is
available.

o

Set up the meter using the PAS application software.

6. Configure your security settings through the meter
security setup.

7.  Configure your communication protocol settings.

8.  Configure Billing/TOU registers.

At this stage, the PM135 should be ready for operation.

PM135 Powermeter Series
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Chapter 1 General Information

Features

Chapterl Gener al

S=SATEC

The PM135 is a compact, multi

-func

nf or mat i

tion, three -phase AC Powermeter

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

The PM135 comprises of three types of models:

1 PM1 35 P: the basic model which offers standard voltage, current,
power and frequency measurements, and control capabilities. A
special amp -demand version can be ordered with a simplified
display layout especially suitable for current measurements.

1 PM135 E: offe rs all the features of the basic model energy
measurements and data logging.

 PM135 EH: offers all the features of the PM135 E with harmonic

analysis capabilities.

The PM135 units include:

1 A 3.5" Monochrome Graphic LCD
local m eters , and can be provided in different languages L

display enabling easy reading of

1 A standard RS -485 communication port and a second optional
Ethernet , PROFIBUS or RS -232/RS -422/RS -485 port. These ports
allow local and remote automatic meter readings an d setup
through the supplemental communication or user data acquisition

software.

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

with the unit.

All models are suitable for mount
square cutouts.

11 Features

ing on both 4 -inch round and 92 392mm

Multifunctional 3 - phase Power Meter

1 3 voltage inputs and 3 current transformer -isolated AC inputs for
direct connection to power line or via potential and current

transformers

1 contact your local distributor for the desired Display languages support.

12
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Chapter 1 General Information Features

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

1 Ampere/Volt demand meter

1  25/50/60/400 Hz measurement capabilities
Billing/TOU Energy Meter ( PM135E and PM135 EH)

f Class 0.5S IEC 62053 -22 four -quadrant active and reactive
energy polyphase static meter

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

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

1 Onei time easy programmable tariff calendar schedule

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

Harmonic Analyzer ( PM135EH)

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

1 Voltage and current harmonic spectrum and angles
Real-time Waveform Capture
f Real-ti me fiscope moded waveform monitoring carg

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

Programmable Logical Controller
1 Embedded programma ble controller
1 16 control setpoints; programmable thresholds and delays

1 Relay output control (see Available Options )

1 1-cycle response time
Event and Data Recording (  PM135E and PM135EH)
1 Non-volatile memory forlong  -term event and data recording

1 Event recorder for logging internal diagnostic events and setup
changes

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

Digita. 1 /O

1 Optional four , eight or 12  digital inputs with 1 -ms scan time;
automatic recording of last five digital input change events with
timestamps (see the  PM135 Modbus Reference Guide)

1 Optional two relay outputs with 1 -cycle update time; unlatched,
latched, pulse and KYZ operation; energy pulses

1 3.5 inch Monochrome Graphic LCD display with 240 x 128 dots
resolution , adjustable update time backlit and user defined
brightness setting

1 Auto -scroll option wit h adjustable page exposition time; auto -
return to a default page

PM135 Powermeter Series 13



Chapter 1 General Information Available Options

1 LED bar graph showing percent load with respect to user -
definable nominal load current

Real-time Clock

 Internal clock with 20 -second retention time , from PM135 V2
version battery backup for t hree years Real -Time Clock retention
time

1 Optional battery  backup clock unit (see Available Options )

Communications

M Standard 2 -wire RS -485 communication port; MODBUS RTU,
DNP3, and SATEC ASCIl communication protocols

i Optional second communication port (see Available Options );
MODBUS RTU, MODBUS/TCP, DNP3, DNP3/TCP, SATEC ASCII and
PROFIBUS DP communication protocols

1 eXpertPower O client for communicating with the SAT EC
proprietary eXpertPower O Internet services (with the Ethernet
module or with the RS -232 module using an external GPRS
modem, see Setting Up eXpertPower Client )

1 TCP notification client for communicating with a remote
MODBUS/TCP server on events or periodically on a time basis
(with the Ethernet module or with the RS  -232 module using an
external GPRS modem, see Setting Up TCP Notification Client )

Meter Security

1  Password security for protecting meter setups and accumulated
data from unauthorized changes

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

Software Support
1 PAST free meter configuration and data acquisition tool

T

1 eXpertPower ™ i SATEC proprietary Internet services

12 Avail able Options

The PM135 can be provided with an optional expansion module from the
following list:

1 Digital I/O

1 Analog outpu ts

I TOU - Battery -operated clock unit

1 Ethernet communication port

1 PROFIBUS DP communication port

T RS-232/RS -422/RS -485 communication port
1

GPRS communication port

14
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Chapter 1 General Information Available Options

Digital I/O
The PM135 digital I/O expansion module provides:
4DI/2DO module
1 4 dry contact digital inputs (DI) for monitoring external contacts
and receiving pulses from energy, water, and gas meters
1  Programmable de -bouncetime;1 -ms scan time.
1 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 upd ate time.
8 DI module
1 8 dry contact digital inputs (DI) for monitoring external contacts and
receiving pulses from energy, water, and gas meters
1 Programmable de -bounce time; 1 -ms scan time.
12D1/4DO module

1 12 dry contact digital inputs (DI) for monitoring external contacts
and receiving pulses from energy, water, and gas meters

1 Programmable de -bouncetime;1 -ms scan time.

1 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 Outp  ut

The PM135 analog output (AO) expansion module provides:

1 4 optically isolated analog outputs with an internal power supply;
1 Options for 0 -20mA, 4 -20mA, 0 -1mA, and ° 1mA output; 1 -cycle
update time.
Additional Communication Port I COM2

A second COM2 communication port can be ordered as an expansion
module. COM2 options available:

i Ethernet 10/100BaseT port; MODBUS/TCP , DNP3/TCP and IEC
60870 -5-104 communications protocols

1 PROFIBUS DP port

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

1 GPRS communications  port

TOU - Battery -Operated Clock Unit

The TOU module provides:

1 A precise clock with battery backup; 3-year clock retention time

PM135 Powermeter Series 15



Chapter 1 General Information Customized Options

1 4 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.

13 Customi zed Options

Presentation of da ta 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 applicat ions.
See Measurement Units _ for more information.

Energy Rollover

The energy rollover limit can be changed in the meter to provide 4 -digit to
9-digit energy resolution. See Device O ptions in Chapter 5 for details. The
meter display is capable of showing full 9 -digit energy counters using two
LED windows.

Display Options

Different display options are available for customization to be used in dark

or non -safe locations, or in places th at are hardly accessible for
observation. See Configuring the Display in Chapter 5 for more
information.

14 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

U © ©| U U V| TV|0U UV 0| T T T
U TU| V| T T T

U © ©| U U U U0 U TV T T T
U © ©| U0 U V| TV| T UV T T T T

Voltage & Current unbalance
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 Power Factor \
|
|
|
|
|
|
|
|
|
Total kvar ‘

T 0| V| T T T T| T
T 0| V| T T T T| T
T 0| T| T T T T| T
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Chapter 1 General Information

Measued Parameters

Parameter

Display

Comm.

Analog

Pulse

Alarm

Total kVA

=)

p

Total Power Factor

Frequency

Neutral Current

P
P
p

Voltage & Current unbalance

T T T T

T T T T

T T T T

Amps & Volt Demands

Ampere & Volt Demand per phase

o

o

o

Ampere Maximum Demand per phase

T

Voltage Maximum Demand per phase

T T

T T

Power Demands E, EH

kW Accumulated Demand Import & Export

kvar Accumulated Demand Import & Export

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

U 0| ©| T U U TV| U U TVl T T

kW Maximum Demand Import

kW Maximum Demand Export

kvar Maximum Demand Import

kvar Maximum Demand Export

kVA Maximum Demand

T T T T T

T U © © U © U UV U U U TV U U V| T T

Total Energy  E.EH

Total kWh Import & Export

Total kvarh Import & Export

Total kvarh Net

Total kVAh

T T T T

Energy per Phase E, EH

kWh Import per phase

kvarh Import per phase

kVAh per phase

TOU Registers  E, EH

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

4 TOU maximum demand registers

8 tariffs, 4 seasons x 4 types of day

Harmonic Measurements  EH

Voltage THD per phase

Current THD per phase

Current TDD per phase

K-factor per phase

T T T T

Voltage harmonics per phase up to order 40

Current harmonics per phase up to order 40

Voltage harmonic angles  up to order 40

Current harmonic angles up to order 40

T 0 U  TV| T T T| T

T 0 U  TV| T T T| T

Fundamental Component EH

PM135 Powermeter Series
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Chapter 1 General Information Measured Parameters

Parameter Display |Comm. |Analog Pulse | Alarm
Voltage and Current per phase P P
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

T T T T
T T T T

Voltage and Current Phase Angles

Day and Time

Pulse Counters

Digital Inputs (optional)
Relay Outputs (optional)
Remote Relay Control (optional)

U T V| V|0 T T T

Alarm Triggers/Setpoints

T 0|0 © U U U U T TV T
o

Self - diagnostics P
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Chapter 2 Installation Site Requirements

Chapter2 | nstall ati on

This chapter discusses the following types of physical installations for the
PM135 Powermeter :

1 Mechanical Installation
9 Electrical Installation

1 I/O Connections

 COM Port Connections.

21 Site Requirements

1  Environmental conditions: as specified in Technical Specifications
in Appendix A

9  Electrical requirements: as specified in Technical Specifications  in
Appendix A

See Technical Specifications _ in Appendix A for more details

22 Package Contents

The PM135 Powermeter package contains the following items:

T PM135 Powermeter unit
1  Technical Documentation CD
1 Optional accessories (depending on the options ordered, if any)
1 Cables
23 Mechanical Installation

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

. L
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Chapter 2 Installation Mechanical Installation

Panel Mounting

To mount the meter in cutout (ANSI 4" round or DIN 92x92mm
square cutout):

1. Position the meter in the cutout.

2. Affix the meter using washers and
nuts. (Add short text on Panel
Mounting, a heading should always
have text)

FLAT WASHER WIDE #8
LOCK WASHER #3

NUT HEX. #8-32

€99-07003-1

Fi gua-2 Mounting

DIN Rail Mounting

The PM135 can be mount ed ona35 -mm DIN rail.

120,53

120,60

120,70
®
C)
=
g

SRl

128,50

Fi gu2-2 Di mensi ons
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Chapter 2 Installation Electrical Installation

Fi gu2-4 DI'N Rail Mounting

122,16

100,92
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Figux2PM135 with 12DI/ 4RO modul e
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Installation Electrical Installation

24 EI

ectrical l nstall ati on

The equipment installation shall conform to the following
instructions:

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

b) It shall be in close proximity to the equipmen
easy reach of the OPERATOR,;

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

t and within

A\

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.

Typical Installation

LiNE 1 (A) ©
P K v L
LINE 2 (B) O e LOAD
LiNE 3 (C) © L =
N O
ww“& oy I A -
SWITCHESL RS 7: ! 3
f 4 YV & 1 "® e
WG VoLTAGES () ©I€) @)
v, V; V2 Va
L CURRENTS 4
= T
|CT1| ||.| cr| ||3|
M?gg)ER e <1 /rx‘* Tk P g
RS-485 ’ hd TS Is. M s | &+
RS-485 — POWER
cOomMi
NETWORK RS485 SurpLY
SLAVE - AR
RS-485 OPTIGNAL CT WIRE TERMINATION
UP TO 31
POWERMETERS
LINE AC
NOTE:
N
CT MARKINGS
=L
K 1 P
— —
5 =B 3
L P2
Fi gu2-e& Typical I nstallation Diagram

22
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Chapter 2 Installation Electrical Installation

Terminals

[ RRRNA!

1}
CURRENT MEASUREMENT TN ze1) -3 SR ey \COMMUNICATION TERMINAL

\ OPTION MODULE CONNECTOR

"\ POWER SUPFLY TERMINAL

Fi gua-2& Ter mRemal sVi ew

Power Source Connection

The equipment installation shall conform to the following
instructions:

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

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

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

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

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

To connect an AC power supply:

1. Connect the Line wire to terminal
L/+.

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

To connectto a DC power supply:

1. Connect the positive wire to
terminal L/+

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

PM135 Powermeter Series 23



Chapter 2 Installation Electrical Installation

Voltage Input connection

The equipment installation shall conform to the following
instructions:

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

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

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

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

690V Inputs (Standard)
400

v

<
<

690 |

400

690 | 690 400
— | — | —>

© © © © |Voltages
Vi Vp V3 Vy

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

120V Inputs (Option U)

120 120 120
— > —> | —>

© © © © |Voltages
Vi Vi, Vi Vy

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

Current Input Connection
The PM135 series provide two differen t CT connections:
1 Using internal CT, the PM135 does not have current terminals

1 Using external CT (HACS i High Accuracy SATEC Current Sensor),
the PM135 provides current terminals

To connect to the external CT, pass the external CT wire through the
meter CT core, see Figure 2-8 for details and observe the arrow that

indicates th e current direction.

24 PM135 Powermeter Series



Chapter 2 Installation Electrical Installation

In case of a retrofit application where each external CT ends with two

wires:

1. Pass one wire through the meter CT
core.

2. Connect the wire to one of the
meter termination screws.

3. Connect the second wire from the
external CT to the  termination screw
to close the loop.

CTWIRING IMPORTANT - CT PCLARITY MUST BE OBSERVED

LINE 1 (A} L
LINE 2 (B}
LINE 2 (G}

OR
FLAT
WASHER #10
LOCK
- WASHER #10
. P —~—r h
. P \ . /
~ PM120 CT WIRE G / SCREW
TRANSFORMERS TERMINALS

! #10-32
LI‘JG FOR

CABLE

Fi gu2-& Current Input Connecti

Wiring Diagrams

For AC input ratings, see Technical Specific ations in Appendix A for more

detalils.

on

Table 2 presents the available wiring configurations in the meter. For

more details, see Basic Meter Setup _ in Chapter 5.

Table 2: Wiring Configurations

Wiring Configuration Setup Code Figure

3-wire 2 -element Delta direct connection using 2 CTs 3dir2 2-8

4-wire 3 -element Wye direct connection using 3 CTs 4Ln3 or 4LL3 2-9

4-wire 3 -element Wye connection using 3 PTs, 3 CTs 4Ln3 or 4LL3 2-10
3-wire 2 -element Open Delta  connection using 2 PTs, 2 CTs 30P2 2-11
4-wire 2%2 -element Wye connection using 2 PTs, 3 CTs 3Ln3 or 3LL3 2-12
3-wire 2% -element Open Delta  connection using 2 PTs, 3 CTs 30P3 2-13
4-wire 3 -element Delta  direct connection using 3 CTs 4Ln3 or 4LL3 2-14
3-wire 2% -element Broken Delta  connection using 2 PTs, 3 CTs 3bLn3 or 3bLL3 2-15

PM135 Powermeter Series
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Chapter 2 Installation

Electrical Installation

LINE 1 (A) O -
LINE 2 (B) © - LOAD
L
Line 3 (C) © -
SHORTING i“
SWITCHES

Fi gu2-®3-Wi r eERement

=
- I CURRENTS
T+ +
CT1| | I CTs| 1 [
| |
T - T
- T %
I Li+ ®
8 + | | v | O
N CT.
S JsH. : a |Q
COm1 PowER
Rs485 SUPPLY

©10]0|

OPTIONAL CT WIRE TERMINATION

Connection=U8idng22

LiNE1 (A) © T
LINE 2 (B) © - LOAD
LiNE 3(C) © >

N © -

SHORTING

SWITCHES !

Fi gu2-204-Wi r e \ByEel ement

® o ® VOLTAGES

Vi Vo V3 Wy

- ] CURRENTS
[+ +
CT1| ol h cnl [ I 9
| |
T - |
-t g -
- Li+ ®
g - cT | * v ©
O [sH. 2 Il R
<t PowEer
Cam1 SUPPLY
RS485

0]

OPTIONAL CT WIRE TERMINATION

PM135 Powermeter Series
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Chapter 2 Installation Electrical Installation

LiNE 1 (A} © X >
we
LINE 2 (B) © ':'W‘ L > | OAD
LiNE 3 (C) © oo - >
N O o=
LI L

SHORTING | e
SWITCHES |

\ Yy Y
’ ’ A ® o0 VOLTAGES
Vi WV Vi Wy
- 1 ]CURRENTS
T+ T+
|CT1| L |CT,| Is
o
— > s | ®
gf I+ - | O
g gk
- POWER
::4“3; SupPPLY

10 0]0]

OPTIONAL CT WIRE TERMINATION

Fi gu2k14-Wire Wyl ement Connection Using 3 PEsALR3COs @AWnBi)ng Mc

LINE 1 (A) © K 5 >

o
LINE 2 (B) © > LOAD
LINE 3 (C) © Lpon - >

%F[I? N

* |® O O |VoLraces

Vi Vo Vi3 Wy

~— | currents
I+ I+
CT1| I Iy CTy| 1 Iz
| 1
1 - 1
-l | -
i L | ®
"
N- |
Sl;
SH. : G
COM1 Power
RS485 SUPPLY

©]0]0]

OPTIONAL CT WIRE TERMINATION

Fi gu2-223-Wi r2El ement Ope@omeédtai on Using 2 PTs, =2 3CR2)(Wi ring M
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Ling 1 (A) © ffW‘ S >
KAnn L
LINE 2 (B) © - e, LOAD
LINE 3 (C) © S b >
N © >

kIN
Ew
|

== NS IO S

O O O O|votaces
V4

Vo V3 Vi
|

| CURRENTS
I+
Iy | |CT3| I

Li+
Q [SH.
FDWER

SUPPLY

|® ©]0]

OPTIONAL CT WIRE TERMINATION

__44:_

This configuration provides accurate power measurements only if the voltages are balanced.

Fi guX®34-Wire VIyeEl ement Connection Using 2 PEs3LR3CPs @GWnB)ng M

LiNE 1 (A) © Koon L >

K L o
LinE 2(B) © _ > | OAD
LinE 3 (C) © Eoon >

T
i aal

A

0000 VOLTAGES
Vi

Vs Vn

y=

| CURRENTS
[

] [

.
£
- - s | ®
N-|
I; G ®
com1 -
RS485

]
I+
T4 o
1
T
1

POWER
SupPLY

1©]0]0]

OPTIONAL CT WIRE TERMINATION

Fi guxe43-Wir2l -El ement Ope@omreédtai on Using 2 PTs, =3 30E3)(Wiring N
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| |
LiNE 1 (A) O E _3 T ; 4
|
I 240VAC |
| H |
] L,* L, (B)* K L -
LINE 2 (B) O——i— % o 2(B) = » LoAD

v

* 120vAC %
LINE 3 (C) Ot =l L(C) Kpont =
| HS_‘ _N* 1 uoxAc N* o
\ " »
| <, |
A :I:_ASHORTING g | [ }Ao "é\" lan
B =+ SWITCHES | i o | i > b b
POWER TRANSFORMER f-r- N S S
DELTA CONNECTION
Y 4 7Y 47 4

L. (B)*

o QO O ©|voLtaces

Vi Vo Vi Wy

- 1 | CURRENTS
T+ I+
|CT1| ! lq | |CT3| ! I
L (C) — I - T
— = |
+ ol "1 n- | O
2 .| o
VOLTAGES DISPLAYED: O |SH. | ()
-} POWER
1. Line to neutral voltages: 120V; 208V; 120V. g&Ms; SUPPLY

2. Line to line voltages: 240V; 240V; 240V.

©][0]0]

OPTIONAL GT WIRE TERMINATION

Fi gu2-254-Wi r#El ement Delta Direct Connection=UdLh BrCEENEW ri ne

LINE 1 (A) © =Aoe >
o~ K L

LINE 2 (B) © o > LOAD

LinE 3 (C) © Spon L >

SHORTING
SWITCHES !

] o o VOLTAGES

=
- ] CURRENTS
T+ ¥
CT1| I lq CTy| Is
| |
T < T
- T &
— > | @
3 + | C n- | O
Slsn. CT:| | I s [
~ut Power
COM1 SupPLY
RS485

Q00|

OPTIONAL CT WIRE TERMINATION

Fi guE63-Wi ra -El ement Br ok@mneixetlitosm Using 2 PTs, 3=CI¥LWioing Mo
3bLL3)
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Chapter 2 Installation

1/0 Connections

25 1/ O Connections

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

and damage to
equipment.

Y/ 4
V4

N

N
N
N

N
§
N

RS-485 Terminals

Module co nnector cover

Remove Module Connector cover
before assembling module

Fi gue7Modul e Connecti 8ef GoeeModul e

For 1/O ratings, see Technical Specifications

Assembl y

in Appendix A.

4DI/2DO Module

7
4

2
V4

N
N
N
N

N
N
N
X

Fi gux284DIlI/ 2DO Modul e Assembly

30
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Relay Outputs
There are two relay outputs provided for energy pulsing, alarms, or
remote control.
y +
RELAY OUTPUT 120-230VAC or 125VDC _ 7,
(DO) TERMINALS 7 -
o5

—_—

CJMODULE 4 ANALOG OUT.
0-imA I +H-1mA
0-20mA 01 4-20ma ]

OTHER
MOD.4DI1/2D0.DOR® DOSL]
CMODULE ETHERNET
LJOTHER

4DI/2DO
2 RELAY OuTPUTS
(DiGITAL OUTPUT)

Fi guB9Rel ay Output Connecti on
Digital Inputs

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

4DI12DO
CIMODULE 4 ANALOG OUT. 4 STATUS INPUTS
0-imA O +-mA O

0-20mA O 4-20mA D DiGITAL INPUT 24V
d

CIMODULE ETHERNET

1 2 3 4 O Common

OO D)
STATUS INPUT

(D) TERMINALS (

Fi gu2-20Di gi tal I nput Connection

Input1
Input2
Input3
Input4
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8 DI module

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

STATUS INPUTS
DI TERMINALS
EEEE

56 7 8
P R u

MODULE 4 ANAI
0-1mA L] +/-TmA
+/-3mA O 0-5mA
0mA [J 4-20mA

8DI
8 StaTus INPUTS

0-
04D1/200 ODOR O
OTOU+4DI@ 8DI_|O DicitaL INPUT
OETH OPROF|C]
SIN —
BLENQII

putd

In|

1 2 3 4 Common
- N b}
-] s ]
(=3 o o
1.2 3 4CM I
S1ATUS INPUTS ( { { {
DI TERMINALS

Fi gux-218 DIDi gital I nput Connection
12DI/4ARO Module
The 12DI/4RO module can be equipped with option al communication port
COM2 i ETHERNET or RS -422/485.
=
(=
E SATEC
® O] @

1201/4R0O

o
06N
W

Fi gu2-2212DIlI / 4RO Modul e

Before 1/0 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.

Relay Outputs

There are four electro -mechanic relay outputs provided for energy
pulsing, alarms, or remote control.
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NG

RELAY OUTOUTS
TERMINALS

150-230VAC or 126V0C ’

108 FUSE
oo

LOAD >
e

LOAD 4

Outl out2 l outs JL Outd
1 2 &3 4 05 6 or 8
Lo o] Lo o] | —— Lo o
K1 Kz K3 K4
12DI/ARO
4 RELAY QuTpuTs

Fi gux23Rel ay Output Connection

Digital Inputs

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

il s

OOy
0D & W N =

DIGITAL INPUTS TERMINALS

S

12DI/4RO
12 STATUS INPUTS - DIGITAL INPUTS
cM® 4 3 2 10 CcMm 4 3 2 19CMm 4 3 2 1
- + -t -——f--—-}-—-—-Ft—-——-q—-==|--=-} - —
120 A 2 3 |12 |8 & |3 [ |& E |8 |8 |2
or
|
- * . . ¢ . . .-
Fi gu22412 Digital I nput Connecti on
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Installation 1/0 Connections

4A0 Module - Analog Outputs

The 4A0 module has f our 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).

I’

N
N
N

N

SIMODULE 4 ANALOG OUT .

0-TmA AmA @

0-20mA_ 4-20mAL) 4A0
[=]

4 ANALOG QUTPUTS

MOD.4DI22D0.DORCIDOST]
CJMODULE ETHERNET

S O @ &)

ANALOG OUTPUT
{(AO) TERMINALS

Fi gu225 Anal og Output Connecti on

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

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

1 The RATING of the insulation of the external equipment for
use with the 4AO module, shall comply according to

Installation Category Il for insulation to be suitable for
SINGLE FAULT CONDITION
Y 1 The external equipment TERMINAL connection type is

normally terminal block for wire size 14 AWG (up to 1.5
mm2)

1 The type of equipment that might be connected to the
TERMINAL is:
- Programmable Logic Controller for automat ion T PLC

- Digital or Analog meter

TOUmodule i RTC and 4 Digital Inputs

The TOU provides a battery -operated real time clock (RTC) with four
optically isolated inputs for status monitoring, time synchronization, pulse
counting, and external power demand period.

34
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Digital Inputs

'
I 4
2
V' 4

N
3
N
§
N

Y4

TOU
4 STATUS INPUTS
DiGITAL INPUT

_IMODULE 4 ANALOG OUT.

D @ @ )

STATUS INPUT (DI)
TERMINALS

Figu226 TOU Digital I nput Connection

TOU 1 Battery Replacement

WARNING!
Only qualified personnel familiar with the instrument and its
associated electric al equipment must perform the RTC battery

backup replacement.
To replace the CR1632 RTC battery:

1. Remove the TOU module from the
PM135 compartment

2. Open the TOU MODULE case by
applying a flat screwdriver at three
shap -in slit (1, 2 and 3), as shown
in Figure 2-27.

3. Remove the old battery by lifting up
the battery holder retractable tab.

4.  Place the new CR1632 battery into
the battery holder while holding up
the battery holder retractable tab in
such a way that the (+) battery pole
is toward the battery holder, as
shown in Figure 2-27.
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FLAT SCREWDRIVER

Battery Holder

Figu227 TOU RTC Battery Replacement

26 Communi cations Connections

Before installing the Communication Module, ensure that all
ﬁ_\‘ 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 PM135:
1 COM1:RS-485
1 COM2, on optional communication module
Ethernet 10/100BaseT
PROFIBUS DP
GPRS
RS-232 or RS -422/485
RF modem (ISM frequency)

A connection to the Ethernet connector is made through a cable adaptor
provided with your meter.

A full description of the commu nication protocols is found in the PM135
protocol guides that come with your meter.

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

COM1 RS -485 Connection

PM136 series PC serial COM
RS-485 port RS-485

#1

Shield

e [ [l i
I
T T & :
= = R1, R2 = 120Q - 5000, %2 W
#2 N
ek
.
SH
*\__COM1 - RS-485 terminal #32
=

Fi gu2-28 COMUB8RSWI re Connection

The connector is removable with three captured -wire terminals.

ETHmodule 1 COM2 Ethernet Connection

E@ @©

1201/4R0
o

MODULE 4 ARNLOG OUT.

T TFImA

L4 2mA_ 420mAT)
TR ]

M0 4017200 BORCTO0:
[MMOOULE ETHE RVET
OOTHER_MCD_PROFISUS|
S

AN
ETH MODULE /
& Sy 3 /
sy | E2 | E—eT
e L i e L 9 S — 23
e —— -
HUB =4 == e—
Q LAPTOP
S —— \
O SN
7 N
) ~- e’ )
RJ45 ETHERNET CABLE RJ45 ETHERNET Crossover CABLE

Fi gux-29 COM2 EtChemeet i on
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Communications Connections

PRO module

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 C ategory Ill 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 1 PC or LAPTOP
10/100Base -T LAN HUB and/or Switch

T COM2 PROFIBUS Connection

PROFIBUS
TERMINALS

WHITE

GREEN

12345
5p Terminal Block DE9 Connector
Plug in connector
Wire Color | TB Pin Number Signal EL. 5 0\ ® WAE CDLOR | DBS PIN NUMBER SIGNAL
RED 1 54y BUS = :}"”'-j'—q 3 F | | | . RED 3 5V BUS
BLACK A-Line (-} RS-485 RuDf D e Y Y g . BLACK 8 A-LINE -} RS-485 RXD/TXD|
GREEY B-Line () RS-485 RalyToD = © -

B-LINE (+) RS-485 RXD/TXD

SHIELD

2
K
4

RTS Request Tt Serd
GNL BLS

RTS, REQUEST TD SEND

WHITE 6

GND BUS

NONE 1

NOT CONNECTED

NONE 2

NOT CONNECTED

NONE

NOT CONNECT

|
NONE 9

NOT CONNECTED

Fi gu2-20 COMROFI BOSnnection

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 Il for insulation to be suitable for
SINGLE FAULT CONDITION

The external equi  pment TERMINAL connection type is DB9

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

Programmable Logic Controller for automation i PLC

38
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Communications Connections

RS-232/422 -485module T COM2 Connection
= )
0- ‘ 3
0-20mA 1
[OTHER WOD_PROFIRUS. | :Iks-m port
MOD 50-DOR I DO
‘
p MODULE RS-232 422485 ‘ a
RS-422/485 port
cocoo)
123485
No | DB9 Male connector pin | DB9 Female connector pin
PM130-plus side PC or Master side
Pin No Pin ID Pin No Pin ID
1 2 Tx 2 Rx
2 3 Rx 3 Tx
3 5 GND 5 GND
Fi gu2-2 COM2283 connection

MODU N ol

(GTHER _MOD. PROFIBUS|

S-232
[NOD.4DI200.DOR DS T | iz pett

(W] Ju

(o 7
1
0O 00«00
8 glg =:ls
=5 Bkl =
.2 = z->-§§n:
o = - |
2] o o [ZIBEIE
o o |x@|lolwlo
® I

0

{ RS-422/485 port

i

@O @ @
172345 2345 RS-422/485 port
MPA(S:'I?éR PG o
PM135 RS-422 RS.422 Port PM135 RS-485 MASTER
plug e plug RS-485 Port
# Shisd RO # RO
Tx ic L RIZTO ™ i'_]' S!{Id +| TXD
Rx i(___ 1 RxD- LQ : ; 1 ol
™ 3K W TO- T3 | 1 AT
Re [4 T e |4 K A
i |5 R1,R2-120.500 Ohun |5 R1.R2=120-500 Ol
= 1|} shiod %
e W ¥ 2 = N
= AR
w 2K R [2]
™ [3K T3~
Re [4 K Rxe _‘5‘_<_ﬁ
i[5 | = 15 T
\f' I |
A [T 1. Shiekd I's ":Em
=R S
™ |1 ™ [+ ]
w2 w2
|3 =3 T i_] :;m
for 4] R 4]
i[5 |5
RS-422 Connection RS-485 Connection
Fi gux-22 COM24R3/ 4886d 12DI /RESRQ2/ 485 modoahescti on
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1 The RS-232/422 -485 module TERMINALS are for use only
with equipment which has no live parts which are
ACCESSIBLE

1 The RATING of the insulation of the external equipment for
use with The RS -232/422 -485 module, shall comply
according to Installation Category Il for insulation to be
suitable for SINGLE FAULT CONDITION

1 The external equipment TERMINAL connection type is
normally terminal block for wire size 14 AWG (up to 1.5
mm2) 1 RS-422/485 port and DB9 male -to-female cable
more than 22 AWG (0.3mm  2)

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

- Personal Computer i PC or LAPTOP

GPRS/GSM modem module T COM2 GPRS connection

A GSM/GPRS modem module can be connected to the meter COM2 port to
provide communications with the remote MODBUS/TCP server via a
wireless GPRS network.

mer:
igE

Fi gu2-23 GSM/ GR&&%em Modul e

The GSM/GPRS SIM must not have any incoming voice call.
The customer must require from the Service Provider for DATA
services only

Y The GPRS 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

See Setting Up GPRS _Network in Chapter 5 for information on configuring
GPRS communications in your meter.

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
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See Setting Up WiFi Network in Chapter 5 for information on configuring
WiFi communications in your meter.
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Chapter 3 Using Front Display Display Operations

Chapter 3 Using Front Displ

This chapter provides  PM135 Power meter series front panel information
and operating procedures.

A= : DIAGNOSTIC

S2SATEC PM135EH MESSAGE
LOAD BAR__|
GRAPH GRAPHIC LCD

DISPLAY
Whivarh |
pulse LED R T COM PORT
s " ACTIVITY LEDS

NAVIGATION
—>l |+ ~ BUTTONS
Fi gu3E PM13Bni t

31 Display Operations

The PM135 has a high -contrast graphical LCD display with backlight for
local data read outs, meter setup and servicing.

The display operates in two modes:

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

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

The display is normally updated once per second.
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Navigation Buttons

The PM135 is provided with five navigation buttons as described

below:
Button Operation
- ‘ SELECT/ENTER

TAB i browse from submenu to next submenu or

move to required digit setup

PAGE DOWNi scrolling DOWN

PAGE UPi scrolling UP

ESCAPE

The SELECT/ENTER  button . function changes depending

Device Info on the display mode :
Harmonics Device Setup Currents
[aveforms ] ) onerand rover fater 1 While navigating to submenus, pressing the
Digital 1O el SELECT/ENTER  button selects the highlighted line
Device Control Energy
Basic Settings BillingTOU menu
rigger High Amps At Sare Sehp 1 In "Basic Setup" or "Device Setup" menus, while
orrban s changing  device parameters pressing the
Release limit 280.00 liove |
Pperate delay, s s SELECT/ENTER button stores the parameter
Release delay, s 10.0 . .
ction Relay 2 ON changes into the device
bave Setup —_

Rl i i
Curtent Aomps The TAB button - ' function changes depending on the

2 23.98 uyr n

vis 24.00 299 20

vii 24,03 un 2

DOMZNY 1ARA I NORM TI 122

-

Wiring mode a3
P1 Ratio 0
PT Ratio Mulfiplier 1
s>
Power Dmd Period, min 15
Blocks in Sliding Demand 1
Volt/Ampere Dmd Period, s A 200

n 282.87 s men
12 283.00 2292 2w
13 282.92 s w9
m 33.66 ns51 nns

MZNINICANM  NORM TI 122

-

Wiring mode ws
P1Ratio 19
P1 Ratio Mulfiplier 1
CTPrimary Cuent, A [ooes
Power Dmd Period, min 15
Blocks in Sliding Demond 1
Volt/Ampere Dmd Period, s _ 900

current display

1

The UP/DOWN scroll

In display data mode I monitoring, pressing the
TAB button moves from current data display to next
data display

For instance, i n "Basic Setup” selecting "CT Primary
Current A" , pressing the TAB button moves to next
digit to be set

A Y

buttons - function changes

depending on the current display:

1

The ESC/MENU button

In display menu mode i pressing the UP/DOWN
scroll buttons,  navigates between each
function/parameter in menus scr eens

In display data mode i pressing the UP/DOWN

scroll  buttons, navigates from current display data
screen to next display data screen

ESC

= function changes depending on the

current display:

1

In display menu mode i while in sub -menu,
pressing the ESC/MENU  button, moves to upper
menu screen

In display data mode I pressing the ESC/MENU

button, moves to Main Menu screen

PM135 Powermeter Series
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Navigating in Data Display Mode

The PM135 provides multiple pages data displays. Your present location is
indicated upper bar as shown in the following picture. See

for the full displays list.

Display Sub-menu

Billing/TOU

Data Displays

Sub-menu Parameter display

Reg/T1

891410 «wn

300712 14:36:29 NORM T1

123 B>

Import

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

Status Indicators

Graphical icons on the bottom status bar give immediate meter status
indication and show the present tariff rate.

The present date and time are indicated at left on the status bar. The date
order can be changed according to local rules via the

device setup menu .

Billing/TOU

Present date and time

I~

Reg/T1

891410 «wn

300712 14:36:29 NORM TiI~_ 123 H»

Import

A

Operating mode

Operating Mode Indicator

"Real Time Clock"

Voltage phase
presence indicators

No load/Power flow
direction indicator

Present tariff

rate indicator

The mode indicator gives information on the load presence and shows the

direction of active power.

Indicator Icon

Description

NORM

Normal mode

TEST

Test mode

Tariff Rate Indicator

The tariff rate indicator (T1 through T8) shows the currently active tariff

rate.

No Load/Power Flow Direction Indicator

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

Indicator
Icon

Description

|* No load.

44
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H Direct active power flow i delivered active energy.
H Reversed active power flow i received active energy.

Phase Presence Indicators

Phase presence 123@dischactwor shefi st at ulsV2-v3
phase -to -neutral voltages in line  -to-neutral wiring modes, or V 12-V23-
V31 phase -to-phase voltages in line  -to-line wiring modes.

Indicator Description

Icon

123 All voltages are present and above the voltage dip threshold.
Blinking phase indicator i the phase voltage is below the

1 3 defined voltage dip threshold . Possibly indicates an incorrect

123 meter nominal voltage setting (see Basic Meter Setup _in
Chapter 5).

1¢3 Dashed phase indicator - the phase voltage is either missing or
below the voltage interruption threshold.

If the phase voltage is below the defined voltage dip threshold, its
corresponding phase indicator is blinking.

If the phase voltage is either missing or below the voltage interruption
threshold, the phase indicator is replaced with a dash

Display Features

While energizing the device the display will show an init screen followed
by phase -voltages measurements  as described below

== SATEC —— min H
Powermeter 12 23.98 nyr 2w

PM135 23 24.00 ns 2un
Inifializing ... 31 2403 2401 23.03

29/07/12 17:15:47

The PM135 display has a number of programmable features that can be

disabled, enabled and adjusted via the meter Display Setup (see Display
Setup_in Chapter 5).
Backlight

A short press 0 n any button while the display backlight is off switches the
backlight on.

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

and can be programmed from 1 to 1 0 minutes. You can temporarily set
the backlight to continuous operation if you need to work in dark for more

time.

Contrast

The contrast can be adjusted via the meter Display Setup (see  Display Setup
in Chapter 5).

Auto -Return

If the Auto -Return feature is enabled and no button is pressed for the
programmable Auto -Return interval (1 to 30 minutes for data displays;
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fixed at 5 minutes for setup menus), the display automatically returns to
the default page from any other data display or a setup menu.

If the Auto -Scroll feature is enabled, the display immediately enters the
auto scroll sequence.

Auto -Scroll

If the Aut o-Scroll feature is enabled, the data display automatically scrolls
through all pages of all data displays that are included into the
programmable auto  -scroll sequence. The scroll interval is adjustable in the
range of 2 to 30 seconds. The scroll sequence may include all or only
selected displays.

The display automatically enters auto scrolling if no button is pressed for

the Auto -Return interval when the Auto -Return feature is  enabled orin 1
minute if this feature is disabled. In the last case, the scroll sequence is
restored from the point where it was interrupted.

To stop auto scrolling, press briefly any button if the backlight is on; else
press briefly any button twice since the first press only sets the backlight
on and does not affect  auto scrolling.

Auto -Scroll is not operational in TEST mode.

Measurement Units
The PM135 has a selectable resolution for volts, amps and powers
presented on the front display and via communications. See Device
Options in Chapter 5 for information on selecting the data resolution in
the PM135 .

Low Resolution Option

Currents are displayed in whole amperes below 10,000 A, and in kilo
amperes above 10,000 A.

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

1  For direct wiring (PT=1) or wiring via PT with the PT ratio up to
and including 4.0, voltages are displayed in volts, and power in

kilowatts.
1 For the PT ratio above 4.0, voltages are displayed in kilovolts wit h
three decimal places, and power in megawatts with three decimal
places.
High Resolution Option

Currents are displayed in amperes with up to two decimal places below
10,000 A, and in kilo amperes above 10,000 A.

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

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

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

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

The small r oundMefgkaiol oLoOEDssnd ifight up showi
measurement units for a displayed page.
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Primary and Secondary Volts
Volts can be displayed in primary (default) or secondary units. The volts
display mode can be changed through the display setup (see Configuring
the Display ).

Phase Power Readings

In configurations with the neutral wire, in addition to total three -phase
powers, the meter can show per -phase power readings. By default, they

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

Fundamental Component

The PM135EH can display total displacement power factor and active
power for the fundamental component if it is enabled through the display
setup (see Configuring the Display ).

When phase power readings are allow ed, the PM135EH also displays per -
phase displacement power factor and active power for the fundamental
component.

32 Data Displ ays

The PM135 has 8 multi -page data displays listed in the following table.

Device Info

armonics Device Setup Data Display Display Label Display Contents
aveforms Menu
Fhasor Seque nce
Digital 1;0 1 Measurements Present 7 Measurements Data Displays:
Device Control V, 1, P, S, Q, PF, Max. DMD, MIN/MAX,
Basic Setings Energy and Billing/TOU
2 Harmonics V/I individual harmonics and Harmonics
Spectrum
3 Waveforms Vn/In Waveforms with THD value
4 Phasor Voltage and current phasors diagram
5 Digital I/0 Status of counters, Digital IN and relays
out
6 Device Control Diagnostics and Alarms displays
7 Basic Settings Device configuration display
8 Device Info Device model, identification, firmwares
version, COM1,COM2
TEST Mode Data Display
The TEST data display is shown in TEST mode in place of the billing period
data displays.
TEST mode display: .
test LED pulse rate in secondary Wh/imp;
33551 0 te_st kWh and kvarh energy readings in primary units
KWh with an extended 0.001 kWh resolution.
220 kv TEST mode setup menu is enabled in Device
arh

Setup/Device Options menu

336000 iwan

300712 14:36:29 TEST T1 123 b
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Billing Period Data Displays

The PM135 provides billing period data displays for energy and genera |
purpose volume data as m 3, cf or Ccf calculated using Digital Input for
water and/or gas meter application.

Only registers you selected in the billing/TOU register setup and tariff

rates listed in the TOU daily profiles are included (see Configuring
Billing/Tariff Reqgisters and Configuring the Daily Tariff Schedule in
Chapter 5).

The following example demonstrates the present billing period displays for
tw o configured billing registers (kWh imported and kvarh imported) and
for three active tariff rates. The actual register contents in your
installation may be different depending on your selection of register

sources.
Each billing period display lists all to tal and tariff energy, maximum
demand and cumulative maximum demand registers for all configured

billing registers and all active tariffs. Use the UP/DOWN button to scroll to

the desired Billing/TOU period register display

Register 1 - total readings:

Total Import Active energy data.

Billing period according to TOU predefined profile
(Regl for TOU actve energy and Reg?2 for TOU
reactive energy are predefined TOU/Register factory
setup, can be changed by user, see Configuring
Billing/Tariff Registers _ and Configuring the Daily
Tariff Schedule  in Chapter 5)

Register 1 i tariff 1 readings:
Total Import ~ Active energy data.

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

389792
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Register 1 1 tariff 3 readings:
Total Import Active energy data.

Register 2 - total readings:
Total Export Active energy data.

Register 2 7 tariff 1 readings:
Total Export Active energy data.

Register 2 i1 tariff 2 readings:
Total Export Active energy data.

Register 2 71 tariff 3 readings:
Total Export Active energy data.

688 kvarh

Register 3 - total readings:
Total Import Reactive energy data

PM135 Powermeter Series
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Register 3 1 tariff 1 readings:
Total Import Reactive  energy data.

Register 3 1 tariff 2 readings:
Total Import Reactive energy data.

Register 3 T tariff 3 readings:
Total Import Reactive energy data.

Register 4 - total readings:
Total Export Reactive energy data

Register 4 i tariff 1 readings:
Total Export Reactive energy data.

Register 4 i tariff 2 readings:
Total Export Reactive energy data.

2939 kvarh
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Register 4 1 tariff 3 readings:
Total Export Reactive energy data.

863 kvarh

Measurements Maximum Demand Data Display

Maximum demand displays show measurements maximum demands (not
billing maximum demands) for powers, voltages, currents and total
harmonics. Each quantity is displayed with the date and time of the last

update. Use the UP/DOWN button to scroll to the desired Max. DMD data
display

Max. Demand ] Import kW maximum demand
Import  (inductive) kvar maximum demand
Import kVA maximum demand

Max. Demand ] Export kW maximum demand
Export (inductive) kvar maximum demand

G 0 0 7 5 'I'l'-"lll' ]9}'“?}']2 14:40:00

s 11.64 nya 2012143000

V1-V3 maximum demand
Indicate V 12-V31 voltage in line -to-line
configurations.

Max. Demand kVolts Voltage

1 ‘| 3’87 29/07/12 14:5¢:00
2 ‘| 3. 85 29/07/12 14:5¢:00

Max. Demand Amps Current 11-13 and In  maximum demand

I 282. 92 29/07/12 14:59:00
12 282. 98 29/07/12 14:59:00
13 282.92 zonusw
In 45.82 wwrnzizasm

HORK -
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Measurements Data Display

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

13.87 w1
1 3- 85 13.81 13.80
] 3. 88 13.87 13.89

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

V13 24 00 ne 2w
V3l 24 03 2001  24.03

Phase-to - phase voltages

Voltage kVolis hax. Demand

1 3_87 29/07/12 14:5%:00
1 3 85 29/07/12 14:52:00
1 3 88 29/07/12 14:52:00

Phase-to - neutral voltages maximum demand with
time stamp

Voltoge Angles

VI 0 n-17.9
ve =120 12 =138
vi 120" 8 102

Phase voltage/current angle

Line frequency
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Yoltage Unbalance

V unh 0%

U712 14:57:40  MORM 11 123 B

Voltage unbalance, %

vio 2.0%T
va 2.0 %TH
vi 2.0 %TH

220712 14:58:56 MWORB T1 123 bl

Phase voltage THD
Indicate phase -to-phase voltage THD in line  -to-line
configurations

Current Amps

n 282.87 3 2029
1z 283.00 2292 28301
13 282.92 19242 20292
I 33.66 k57 373

RHOFNF 1500 HORM 11 123 B

Phase and neutral currents

N 282.92 wmwimis
12 282.98 »wnmsen
13 282.92 w»wnmsen
In 4582 2907 /12 12:45:00

Phase and neutral currents maximum demand with
time stamp

Current Unbalance

| unh 0%

Pe/0Z/12 150132 MOEM 1 133 M

Current unbalance, %

Current 10D

I 8.5 %
2 8.5%1m0
3 8.5%mp

PO/07/12 150120 NORM T1 121 M-

Phase Current Total Demand Distorsion, %

PM135 Powermeter Series
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Current

THD

Phase Current THD, %

Total powers and power factor

0 w1072 144000

0 0.075 pvar V121400

Total powers maximum demand export

Total powers maximum demand import

P LI
@ LI
5 LI
PF L1

3.688 nw
]] 95 Mvar
3.877 wva
0.951

Phase 1 powers and power factor

PL2
@ L2
5 L2
PF L2

29 /10

3.683 uw

] .] 97 Mvar
3.872 wva
0.951

Phase 2 powers and power factor
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Power

pL3 3.693 nw

o3 1.199 wvar
3.882 iva
prL3 0.951

Fundamental Phase L}

Phase 3 powers and power factor

Measurements Minimum/Maximum Data Display

Minimum/Maximum displays show measurements minimum/maximum for

powers, voltages, currents

displayed with
button to scroll to the desired Min/Max data display

the date and time of the last update.

, power factor and frequency

. Each quantity is
Use the UP/DOWN

Min/hax Amps

2RI0FI2 1500013

2 282.92

2RI0FI2 1500013

n 282.83 282.93

2R 72 1500013

83.01

2R 72 1500013

13 282.82 282.92

LR0FI2 150014

2R 72 1500013

curren

time stamp.

Phase currents minimum/maximum values with

min

2R0TN2 150152

Heuviral Curren
max

m 3347 33.75

ZRIOTA2 1500003

time stamp.

Neutral current minimum/maximum

values with

k\olis
min

.
LRP0FR 150003

.
LRM0F2 15015

L
2RM072 150024
L
280712 150315

L
280072 15:00:14

values with time stamp.

Phase-to - neutral voltages minimum/maximum

28072 150151

3.98

LRP0TIE 150157

24.0]

2R0T12 150520

Voltage L-

.

2PM0TI2 150523
-

2PM0TI12 1500045

.
2PI0TIZ 1500024

with time stamp.

Phase-to - phase voltages minimum/maximum values

PM135 Powermeter Series
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Min/Max Fower
min max

11.06 11.08 uw

LP0F2 150501 2ROTIL 1500045

0 3.582 3.595 tvar

L0F2 150458 2RF0T12 150527

S 11.63 11.64 nva

2P0 150521 2?.!'0]".!’12 15 0400

-

Total powers minimum/maximum values with time

Min/Max FF
min max

0.951 0.95]

2P0FNZ 150003 LPI0F2 150003

Total power factor minimum/maximum value with

50. 00 50.00

2072 150013 2072 150013

Line frequency minimum/maximum value with time

Measurements Energy Data Display

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

data display

Energ Total Impor

33828 i
94] kvarh
33975 wan

PONZ/12 150714 MORM 11 171 M+

Total import energy.

Energ Total Expor

1 kWh

207 kvarh

Total export energy.
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Energ Phase L1 Impor Phase 1 import energy.

11106 i
320 kvarh
11210 wun

R2/07/13 15:07:46 MNORM T1 133 Hy

Energ Phase L2 Impor Phase 2 import energy.

11224 i,
320 kvarh
11173

R2/07/12 15:08:03 MHORM T1 123 el

Energ Phase L3 Impor Phase 3 import energy.

11200 wn
348 kvarh
11304 wun

R2/07/12 15:08:17 MHORM T1 123  He

Harmonics Display

Harmonics display shows individual harmonics distortion for phase

voltages and current , and phase voltage/current

graphs. Use the  UP/DOWN button to scroll

harmonic spectrum
to the specific harmonic

number or voltage and current channels harmonic spectrum

Harmonics ¥

vi 1.96% n 4.03%
v2 2.03% 12 4.03%
vi 1.95% 13 4.02%

%

Individual harmonics phase voltages and currents,

100

1
16285 4
15.2 %:THD)

50.00 Hz

Jr .
1T 5 #1317 21 25 2P 33 57

o7 12 15:10:22 MOEM 1L 12%  He

Per-phase current harmonic spectrum | 1-13

PM135 Powermeter Series
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Waveform Display

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

Waveforms Fhase L1 Per-phase voltage and current waveforms

7~ " 13.88 k¥
N 2.0 %THD!

1
f/'fd\"“x f“f 262.85 A
\“\H/J 15.2 %THD!

Phasor Display
The Phasor display shows a three -phase network Phasor diagram. All
phase angles are given relatively to the V 1 channel.

Phasor | Three -phase voltage and current ~ Phasor diagram

¥l 1386kY  0°
Vi 1385 kY -120°
Vi 1387 kY 1200

1 283 A -17.9°
12 A -13%
13 /LA 102

The Digital 1/0O display shows three sub -menus: "Digital Inputs" display to
show status of each digital input, "Pulse/Event Counters" display to count
external pulses or setpoint events, or as time counters to count setpoint
operation time, "Relay Outputs" display to show status of each relay
output. Use the UP/DOWN button to move from one display to another.

Digital 1O igi Digital Inputs status
i QOFF
DI OFF
D3 O
D14 QFF

Digital 1/ O : (Eye y external pulses or setpoint events counter, or as
.I 0256 time counters to count setpoint operation time

Counter 1

Counter 2 ] 34
Counter 3 56 7
Counter 4 7345 9
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Digital 1} O

Relay outputs status

Device Control Display

The device control display shows two sub -menus: "Diagnostics" and
Alarms". The diagnostics display shows device diagnostic messages
recorded as a result of the meter self -test diagnostic s during start -up and
operation, the  alarm display shows a list of operated alarm setpoints

along with the alarm trigger labels if there are alarms recorded during

meter operation.

Device Conirol Device Control sub  -menu, use the UP/DOWN button
Diognosfics| to select whether Diagnostics or Alarms displays
Alarms

Diagnostics 1 message (s List of diagnostics messages

1. Fower down,/up

07/26/12 11:57:42 MORM T 121 M

Alarms

1. 5F2: High Amps Avi
2. SP1: Low VoIt Avr

07/26/12 14:00:34 MORM T1_ 123 M

2 alarm(s List of alarms messages

If there are diagnostic messages, the | diagnostic green led on the
device panel flashes until you clear the device diagnostics. Some of the
diagnostics events are cleared automatically as the event source
disappears. See Device Diagnostic Codes _ in Appendix H for a full list of
diagnostic messages and their meanings. See Clearing Device Diagnostics
for information on how to clear the device diagnostics from the display

and via PAS.

The diagnostic Led indication can be disabled or enabled via the Display
Setup menu.
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Basic Settings Display

The basic settings display shows basic device settings that can be r equired
for immediate inspecting while meter testing and at the time of
installation. Use the UP/DOWN button to scroll through the settings

FT Ratio Mulfiplier 1

CT Primary Current, A 5 ) » )
Device wiring mode (see Basic Meter Setup for full

PFower Dmd Period, min 15 - . -

A list of wiring modes), external potential transformer
Blocks in Sliding Demand ! ratio and the nominal device voltage.
07 /26 £:00:56  MHORKM H Primary ratings of the external current transformers

(main and auxiliary current inputs) and the nominal
Basic SeHings Page 2/2 device frequency
\olt; Ampere Dmd Period 200 Power demand period (number of blocks x block
Mominal Frequency, Hz 50 demand period), and voltage and ampere demand
ax. Dmd Load Cumrent, A CI periods.

Device Info Display

The device info display provides different service information that may be
required for meter identification and inspection, like product/module and
firmware information, 1/0 module type, communication settings, and so

on. Use the UP/DOWN button to scroll through the device info.

Meter identification info

PR135EH
ferial Number 952737
Firmware Ver. ¥3h11
V111

Meter communication info

1, 115200, Modbus RTU
ICOR2 Ethernet, 126, Modbus ETU
AC 0005100000cc
P Address 192.168.0.212
192.168.0.1

Load Bar Graph
The load bar graph displays the amount, in percent (40% to 110%), of
the present current load with respect to user -defined nominal load

current. The reference nominal current can be set up in amps through the
display setup (see  Configuring the Display ). If it is set to 0 (default), the
current load is referenced to the specified CT primary current.
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Energy Pulse LED

The PM135E and PM135EH have a red fAEner gysheBathseo LED.
constant rate when a load is applied to the meter.

There are two modes of LED operation:

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

I TEST mode : the LED pulses indicate either imported Wh
imported (inductive) varh at a rate of 10,000 pulses per
kWh/kvarh

, or

The energy test mode  can be enabled through the Device Options _ setup.
When in test mode, the energy and demand accumulators do no t account
for consumed energy.

Port Activity LEDs

The meter has two green LEDs #ARX0 and ATXo, W
the COM1 communication port. The LEDs flash when the port is receiving
or transmitting data.
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33 Device Setup

The PM135 setup is menu -driven. The device provides 12 menus that
allow local accessing a limited number of meter setups and control
functions listed in the following table. Access to particular menus is
granted depending on the password you entered if enabled .

Menu Label

Menu Function

Reset Reset of engineering maximum demands,
device diagnostics, meter and battery
operation time counters and failure counters

Real Rime Clock | RTC clock setup

Display Setup Display setup

Basic Setup Basic device setup
Device options Device options setup
COM1 Setup COM1 serial port setup
Local Settings Local settings

Setpoint Setup

Password Setup | Meter passwords setup

Entering the Password

The Setup Change menu can be secured by a four -digit user password.

You can change the password
Access Control menu (see

and enable password protection through the
Configuring Meter Security ). The meter is

primarily shipped with the password preset to 0 and password protection

disabled.

If password protection is enabled, you are prompted for a password when

entering the setup change menu.

Enter Password
ooooooof

Real Time Clock

Display Sefup
. j> Basic Sefup

To enter the password:

1. Select the desired digit field using

the TAB button

2. Select the desired digit using the

UP/DOWN  butt on

3. Press ENTER to
password.

confirm the

If the password you entered is correct, you are moved to the Main menu,

otherwise you return back to the

Device Setup menu.
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Viewing and Changing Setup Options

Once you entered a correct password you are moved to the Device Setup
menu.

The Device Setup menu consists of sub-menu s list.

To select a desired menu entry from the menu list:

= Use the UP/DOWN button - AV to scroll through the menu list to
gy Sep the desired menu entry
Oocepers
|coML Setup <_|
e Press the SELECT/ENTER button - - to enter the selected submenu.

@ Parameter s that are represented by values can be changed in two ways:
—— . . -
5 A By pressing the SELECT/ENTER  button - , @ new sub -menu
Sy appea rs by presenting possible values to be selected

= N . -] I

A By pressing the TAB button - - -, the highlight cursor moves to
T — the actual value to be changed
[Auto Scroll e
%%Z@ sk Use the UP/DOWN button - AY to scroll through the desired value,
Fundamental Powers Disabled <_l
(e - 3 then pressthe SELECT/ENTER button - - to store the selected value

i Forenr "= Note: While being in the Device Setup operation mode, the PM135 display
i B LD sl Will return to normal operation, i.e. move to data display, during idle

¢ D s p=wd operation of one minute

6 (Contrast 15|
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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 PM135 features, monitor your meters
on-line, retrieve recorded files and view reports. PAS can communicate
with your PM135 via a serial portand v ia the Ethernet

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

See Chapter 5 Configuring the  PM135 for in structions on how to configure
particular features in your meter. Refer to Chapters 7 and 8 for
instructions on retrieving data from the meters and viewing reports.

41 I nstalling PAS

42 Cr eat

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

To install PAS on your PC:

1. Insert the installation CD supplied
with your meter into CD drive.

2. Open My Computer on your
Desktop.

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

4. 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.

Forgener al information on how to work with
Startedo guide supplied on the installation

ng a New Site for your Meter

PAS keeps all communication and configuration data for your meter in a
configuration database called a sit e 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 c reate a new database for your meter:

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

Instrument S etup l Connection ]
Model |PmM13s i
Camrunication Instrurnent O plioks
&+ Serial Port/Modem Site YYoltage Rangs: W
" USE Part
™ Inteinet Site CT Secondany: |54 -
Device Address: |1 3: 14 CT Secondan:
Device |D: m Current Overrange: m
Sampling Rate, 51 |1 3: Analog Dutput:
Comment: Analog Expander.
tdemary Module:
FQ Option: Sites
(.4 | Cancel | | Help |
Fi gud-E Configurati dmnnBitaluong nBoXetup Tab
2.  Click the Sites button on the right -

hand -side.

Select a site database

Laok in: |9 Sites =] £k B
BFI EM720_20¢ PM120 PM175_E
DefaultSite EM720_GPRS PM135 PM255
EM130 EMIZ0 FhI172 RGM
EM133 EMZ20_GPRS PM174 RGM180
EM133_new ETC2002 PM174_L S300F
EM133-R BzPAC PM175 SA300P
3 | >
File name:  [PM135 oK |
Filez of tppe; |Access Databasze [*.mdb) j Mew
Camment: Duplicate
Cancel

3.  From the Look
directory where a new database
be stored. By default, it is the
directory.

in box, select the

will
Sites

4.  Type a site name for your device in

the File name

box, click New , and

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
inthe Comment box.

then click OK.

5.  On the Instrument Setup tab,
select PM135 in the Model box.
PAS automatically selects the
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43 Setting up Communications

You can communicate with the PM135 via a PC RS -232 serial port or
through the Internet.

To configure communications with the PM135:
1. Select Configuration from the
Tools menu. Under the
Communication group on the
Instrument Setup tab, select the

type of connectio n for your device.

2. Set the device communication
address you assigned to the PM135
port. When communicating via the
Ethernet , the PM135 responds to
any address you select.

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

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

Communicating through a Serial Port

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

Configuring a Serial Port

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

Serial Port Setup X

Baud Rate: l@
DataBitst[a  +]
Stophitsi |1 < |

Parity: ’m

DTR: |OM -

Ok | Cancel |

Fi gu4-2z Serial Port Setup Dialog Box

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

The factory settings for the local PM135 RS-232 a nd RS -422/485 ports
are 9600 baud, 8 bits with no parity.

Selecting the Communications Protocol

1. On the Connection tab, click
Protocol
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Setting up Communications

Protocol Setup X

Response Timeouk: m EI: ms

Ereak Timeout: | 20 Eﬁ ms
Retries [1,..81: |1 EI:

Transmission Delay: |0 EI: ms

Protocol: |Modbus RTU -

Fi gua-2 Protocol Setup Dialog

In the Protocol box, select the
same communications protocol as
you have set in your meter.

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

In the Break Timeout box, define
the maximum line id le time that PAS
should wait after receiving the last
message character before closing a
connection with the Modbus RTU or
DNP3 protocol. It does not affect
ASCIl communications. Note that
this time is added to the message
transfer time, and  excessive
increasing it may slow down
communications. If you frequently
receive t he ACommuni cati on erroro
message, try to increase Break
Timeout

In the Retries box, define the
number of attempts that PAS should
use to receive a response from the

meter in the event the
communication fails, before
announcing a communication
failure.

Communicating through the Internet

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

To configure the meter IP address

1.

On the Instrument Setup tab, select
Internet Site.

Click onthe Connection tab.

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

PM135 Powermeter Series
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Setting Up the Meter

44 Set t

4. In the Protocol box, select the
communications protocol for the TCP
port. The meter provides

Modbus/TCP connections on TCP

port 502 and DNP3/TCP connections
on port 20000. The host port is set

automatically as you select the
protocol. Select Modbus RTU/TCP

for Modbus/TCP or DNP3
DNP3/TCP.
5. In the Wait for answer box, adju

the time that PAS waits for a
connection before announcing an
error.
Configuration
Instrument Setup  Connection l
Internet

" Damain Mame:

for

st

X

Dial-up Cannection

= |P addiess Wwiait for answer, s | 30 El:
o . 0. 0.0 i
Refries: |1 3: Ltk
Connection:
Host Part: |502 j Protocal: |Modbus RTUSTCP j | j
| | | | |
| 5 | | |
QK | Cancel ‘ Apply | Help |
Fi gud-& Configurati dcobinalceog oBoxX ab
6. In the Retries box, specify the

number o f retries PAS will use to

receive a response from the meter if
communications fail.

7. Click OK.

ng Up the Meter

Preparing Setups for the Meter

PAS allows you to prepare setup data for your meter off

need to have it connected to your PC.
To prepare a setup for your meter:

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

2. Select the desired setup group from
the Meter Setup
the tab with the setup you want to
create or modify.

3. Fill in the boxes with the desired
configuration data for your meter.

4, Clickthe Save
the data to the meter site database.

-line without the

menu. Click on

a lsutton to store
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5. Click OK.
& Always set up and store the Basic Setup data to the site
database first. PAS uses this data as a reference when

arranging other meter setups.

To save your setup to another site database:
1. Clickthe Save alutéon.

2. Select the target database from the
file pane.

3. Click OK.

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

To copy a setup from another siteds database:
1. Click Open .

2. Select the desired source site
database.

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

4, Clickthe Sav e abutéon.

5.  Select the target database from the
file pane.

6. Click OK.

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

1. In the list box on the toolbar, select
a source device site from which you
wish to copy setups.

2. Select Copy to... from the Meter
Setup menu.

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

Downloading Setups to the Meter

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

Individual Download
To update a particular setup in your meter:

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

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

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

displays the present meter setup
data.

4, If you wish to download a setup
saved in the site database, click
Open , and then click OK, or fill in
the boxes with the desired
configuration data for your device.

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

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

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

3. Select Download Setups from the
Meter Setup menu.

Uploading Setups from the Meter
Individual Upload

To get a particular setup from your device:

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

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

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

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

Batch Upload

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

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

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

3.  Select Upload Setups from the Meter
Setup menu.

45 Aut hori zati on

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

are prompted for the
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Authorization

Authorization Re... [X]

Passward; | *
Ik | Cancel |

Fi gu4-= Aut horization Dialog Box

Enter the password and click OK.

If your authorization was successful, you ar

e not prompted for the
password again until you close the dialog box.

See Configuring Meter Security
meter password security.

in Chapter 5 for more information on the
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Chapter 5 ConfigurimhMdgl3Hme

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

51 Configuring Communications

Setting Up Serial Communication Ports

Using the Front Display

Select COM1 Setup or COM2 Setup from the Device Setup menu . See
Viewing and Changing Setup Options in Chapter 3 for information on
configuring parameters via the front display.

Device Setup
Reset

Real Time Glock
Display Setup
Basic Setup
Device Options
COML Setup
COMR Setup

A _4

See below for available communication options.

Response Delay, ms 3
Using PAS
Select Communications Setup from the Meter Setup menu, and then
click on the Serial Ports Setup tab. In the Port box, select the desired
device port.
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Configuring Communications

Fi gus-E

PM135 - Communication Setup %]

Metwark Setup] ExpertPower Client Setup  Senial Ports Setup 1 GPRS Setup } TCP Matification Client Selup]

Port =
Protocol hiodbus RTU =]
Interface RE-485
Device Address 1
Baud Rate 19200 =]
Data Format ahl =]
CTs Tlid,
RTS N[
Responze Delay, ms 1
Character Timeout, ms Mra,
Open Save as.. ‘ Default | Frint ‘ ‘ |
QK | Cancel | | Help |

Communi cati on

See Table 3 below for available communication options.

Table 3:COM PortOpiions

Selt Sigpr iDalal Pgr BoxSetup Tab

Parameter Options Default Description

Protocol MODBUS ASCII MODBUS The communications
SATEC ASCII RTU protocol for the port
MODBUS RTU Not changeable on COM2
DNP3 with the PROFIBUS
IEC 60870 -5 module
PROFIBUS DP (COM2)

Interface COM1:485=RS -485 RS-485 Communication interface.
COM2: Not changeable on COM2
232=RS -232 with the Ethernet  and
485 = RS -485 PROFIBUS modules
422 = RS -422
Eth = Ethernet
PRO = PROFIBUS DP
GPRS = GPRS modem

Device address SATEC ASCII: 0 -99 1 Device network address
MODBUS: 1 -247 (126 for
DNP3: 0 -65532 PROFIBUS)

PROFIBUS: 0 -126

Baud rate 300 bps -115.2 kbps 9600 bps The port baud rate

Data format 7E, 8N, 8E 8N Data format and parity.
7E data format should not
be used with the  MODBUS
RTU and DNP3 protocols

Response delay |0-1000 ms 5ms The minimum time after
the last request character
is received to start the
transmission.

NOTES:
1. The meter provides the perma nent

MODBUS TCP server on port 502.
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Configuring Communications

Selecting
launches
server in addition to the
server allowing simultaneous
connections on both ports. Selecting
the MODBUS protocol disables the
DNP3 TCP server.

the DNP3  protocol
the second DNP3 TCP

When you chang e the COM2
settings through the Ethernet port,
the device port restarts so
communications will be temporarily
lost. You may need to wait some
additional time until PAS restores a

connection with your device.

Setting Up Ethernet

Using the Front Display

Select Network Se tup from the
appears only if the optional Ethernet
meter.

gateway.

Device Se

See Viewing and Changing Setup Options
configuring parameters via the front display.

F Address 192.168.000.213
Subnet Mask 255.255.255.000
Default Gateway 192.158.000.001

Using PAS

Select Communications Setup
click onthe Network Setup

from the
tab.

MODBUS

tup menu. This menu entry

module is plugged into the
It allows you to set up the meter network address and the default

in Chapter 3 for information on

Meter Setup menu, and then
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PM135 - Communication Setup 3
Hetwork Setup ] ExpertPower Client Setup} Serial Ports Setup} GPRS Setup] TCP Matification Client Setup]
Current Hetwork Settings
Ethernet IP Address
Ethernet Subnet Mask |
Ethernet Default Gateway |
MAC Address | 000000000000
Network Setup
Device IP Address 192 . 165 . 0 203
Retwork Subnet hask | 255 . 285,255 . 0
Metwwork Default Gateveay | 192 168 . 0 . 1
Use DHCP [ =]
TCP Service Port | 502
Primary DNS [P Address | o .o .0 .0
Secondary DNS P Address | o.o0 .0 .0
Open Save as | Default ‘ Frint | | |
0K Cancel ‘ | Help |

Fi gus-2 Communication Seit Nt Wworak ogetBox Tab

The table below lis ts available network options.

Table 4:Ethemet  Setup Options

Parameter Options Default
Device IP Address 192.168.0.203
Network Subnet Mask | | 255.255.255.0
Network Default Gateway | | 192.168.0.1
TCP Service Port 502 = Modbus/TCP 502
20000 = DNP3/TCP

NOTES

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

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

The TCP service port can also be changed trough the COM2
A serial port setup. Changing the communication protocol for the
port automatically changes the TCP port for the Ethernet

3. When vyou change t he 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 GPRS  Network

The PM135 can provide wireless GPRS  communications with the remote
MODBUS/TCP server via the GPRS modem module . See Connecting a
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GSM/GPRS modem in Chapter 2 on how to connect a modem to you r
meter.

Using the Front Display
Select GPRS interface from the COM2 Setup menu. This menu entry
appears only if the optional GPRS module is plugged into the
meter. It allows you to set up the meter network address and the default
gateway.
See Viewing and Changing Setup Options in Chapter 3 for information on

configuring parameters via the front display

Using PAS
To setup GPRS  communications:

1. Select Communications Setup
from the Meter Setup menu, and
then clickonthe GPRS Setup tab.
PM135 - Communication Setup X

Netwark Setup] ExpertPower Client Setup ] Serial Ports Setup GRS Setup l TCF Motification Client Setup]

Access Point Name [APRN) internet

Uzer name

Pazzword

Open Save az... | Diefault | Frint | | |

ak. | Cancel | | Help |

Fi gus-2 Communi catbioal Sgit®@PRSet up Tab
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The following table lists available GPRS options.

Table 5:GPRS Setup Options

Parameter Default Description
Access Point Name (APN) internetg The mobile network ~ APN name
User name Username (if required)
Password Password (if required)

2. Configure your mobile network APN,
username and password. Consult
your network operator regarding
proper network settings. Leave the
username and password fields blank
if network authorization is not

required.
3. Send your GPRS settings to the
meter.
4.  Select the GPRS interface in the COM2 port setup (see Setting Up

Serial Communication Ports ).

5.  Configure your eXpertPower client
(see Setting Up eXper tPower Client )
or/and TCP Noatification client (see
Setting Up TCP_Natification Client )
for communicating with a remote

server.
You can check the status of the GPRS communications from the front
panel via the Status Display or via the Device Control dialog in PAS (see
Viewing Communication Status and Statistics ).

Setting Up WiFi Network

WiFi communications is available in the met ers equipped with a WiFi
expansion module.

Make sure the power is off before
attaching a WiFi expansion module to the
meter to avoid damage to sensitive
electronic components.

A WiFi module can be configured to work in one of the following modes:

a) as a regular WiFi station for connection of the meter to an existing
WiFi network;

b) as a WiFi access point/router to create a separate secured WiFi
network without using an additional external router. It also serves as
a network gateway for the connected me ter.

When access point mode is disabled (see instructions below), the module
operates as a regular WiFi station.

Use the accompanying PAS software to configure WiFi communications in
your meters.

Configuring WiFi Station Parameters

Skip this section if the WiFi module is to be configured as an access
point/router since the network parameters for the meter will be
automatically set up.

To connect your meter to the existing wireless network, select
Communication Setup from the Meter Setup menu and click on t he WiFi
Station Setup tab.
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EM133 - Communication Setup §|

Metwark Setup ] GFRS Setup ] ExpertPower Client Setup ]
TCP Motification Client Setup “WiFi Station Setup l WiFi Access Point Setup ] Serial Parts Setup l

Wireless Connection Options

Metwark Mame (S50 DEWICE-MET
SecurityEncryption Type WRAAES MWPA-Perzonal) ﬂ
Securﬂv KEV aaaaaaaaaaaaa[
Open Save az.. | Default | Print ‘ | ‘

Ok | Cancel | | Help |

Configure the wireless network parameters as follows:

Network Name (SSID) i the wireless network name you want to connect
to. The default factory preset network name is DEVICE -NET.
Security/Encryption Type I the WiFi security and data encryption method

set for the wireless network in the network router.

Security Key i1 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 paramet ers 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 Wi Fi 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 chara cters check box to see your WiFi network
security key.

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.
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The fo llowing explains the network parameters you need to configure for
your wireless network:

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

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

WiFi Protocol 1 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, itods recommended that you |l eave tF
protocol setting.

WiFi Channe | T 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 Ad dress i 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 r anges:

10.0.0.1 7 10.255.255.254

172.16.0.1 i 172.31.255.254

192.168.0.1 i 192.168.255.254

The default factory set wireless LAN router address is 10.10.1.254.

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

Security/Encryption Type T the WiFi security and data encrypt ion method
for your wireless network. The default WPA/AES setting is chosen meaning
the support of most available wireless devices. For higher security, s elect
WPAZ2/AES as the most secure option that is now the current standard for

WiFi security.
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EM133 - Communication Setup §|

Metwark Setup ] GFRS Setup ] ExpertPower Client Setup ]
TCP Motification Client Setup ] WiFi Station Setup WiFi Access Point Setup l Serial Parts Setup l

Wireless Connection Options

Access Point Enable Enabled ﬂ
Metweork Mame (S50 CEYICE-MET

WiFi Pratocol 502 11bfgin ﬂ
WiFi Channel 2010 =
Lan P Address | m .11 254

LaMN Subnet Mask | 295,295 .255 . 0
Security/Encryption Type WWRASAES (WPA-Personal) ﬂ
Security Key |

Open Save az... ‘ Default | Frint | ‘ ‘
Ok | Caticel | | Help |
Security Key 1 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 i 5 or 13 ASCII characters (64 -bit or 128 -bit key respectively)
WPA and WPA2 i 8to 15 ASCII characters.
The factory -s et temporary security key i s ll12345¢
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 configur e 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

TCP Motification Client Setup ] WiFi Station Setup I WiFi Access Point Setup I Serial Porte Setup I

Metwork Setup l GFRS Setup I E spertPower Client Setup

QOpen

Current Network Settings

P Address |0 0.1 o1
Subnet Mask |

Defalt Gateway |

MAC Address | QO0SFo000001

Device [P Address o . 1m .1 1

Metweork Subnet Mask | 255 255 .255 . 0

Metivork Detaul Gatevay |10 .10 .1 254

U=e DHCP -

Secondary TCP Port s02

Primary DNS IP &ddress |
Secondaty DNS P Address |
Connection |dle Timeout, = 30

Device Address —

Save az... | Default | Frrint

FReceive

x)
|

Q. | Cancel |

| Help

Confi
If your meter is connected to a SATEC WiFi

gure the meterods wireless

net wor k

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,

network, set the default

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
defa ult 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.
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
been assigned to any host across the WiFi network.

In Network and Sharing Center, next to Connections

Monitoring a WiFi Connection

If your WiFi module is

connect to the WiFi network any time the meter is restarted.

properly configured, the meter will automatically

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 disp lay:

In the EM133, move to the Diagnostics display and then scroll to the
AWi Fi o
received signal quality. The following page indicates the meter network
address.

page where you can see

t he

, select

yet

net wor k
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In the PM130, move to the STA displ ay and then scroll
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
AWi Fi 0 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.

X

EM133 - Device Control

Fiemate Fielay D:untrol] Device Diaghostics  Communications l

Cellular Wireless Communications
Received Signal Strength (RS, dBm Mat knovwen
Connection status Mat connected

WiFi Wireless Communications

Signal quality, % 100

Connection status Connected

Communication Counters

ExpertPoweer client connections successful

Receive

Clear
__ Becsive |

TCP natification client connections successful

i}
ExpertPower client connections failed u]
i}
i}

TCP natification client connections failed

SMTP cliert connections successtul -

SMTP cliert connections failed -

] 8 | Cancel Help

t

Setting Up eXpertPower Client

The PM135 has an embedded e XpertPower ™ client that provides
communications with the eXpertPower ™ server i the SATEC proprietary
Internet services. Connections to the eXpertPower ™ server are handled
on a periodic basis.

To set up communications with the eXpert Power ™ server, select
Communication Setup from the Meter Setup  menu, and then click on
the ExpertPower Client Setup tab.
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PM135 - Communication Setup X

Metwark Setup  EwpertPower Client Setup l Serial Parts Setup ] GFPRS Setup ] TCP Matification Client 5 etup ]

ExpertPower Client Setup

KPW Server IP Address 207 232 . 60 . 18
HPW Server Port =001
P Client Enabled MO ﬂ

Time ta Mext Session, min 1

Connection via Metwark

Connection Idle Timeaout, min 1

Open Save as.. | Default | Frint | | |

Ok | Cancel | | Help |

Fi gus-4& eXpert Power 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
XPW Server Port 0-65535 5001 The TCP service port of the
eXpertPower server
XPW Client Enabled NO, YES NO Enables operations of the
eXpertPower client
Time to Next Session, 1-99999 The time remaining to the
min next connection session
NOTES

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

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

Setting Up TCP Noatification 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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Configuring Communications

PM135 - Communication Setup

Metwork Setup ] EspertPower Client Setup ] Sefial Ports Setup ] GPRS Setup  TCF Matification Clent Setup l

Clignt Enabled MO hd
Server IP Address 192 168 . 0 . 3
Server Port a02
Message Exchange Address 1000
Connection via Metwark
Open Save az... | Default | Frint | | |
Ok | Cancel | | Help |

Fi gus-%

TCP Nodn fClciagnt

The following table lists available client options.

Setup Tab

Table 7: TCP Notfication Client Setup Options
Parameter Options Default Description

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

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

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

Message Exchange 0-65535 1000 The start address of a  block

Address of 16 MODBUS registers for
receiving notification messages

Connections with a remote server are triggered via programmable
setpoints. To send event notifications to a server, configure a setpoint to
respond to desired triggers or to periodic time events and put the

"Notification"

action to the setpoint action list (see

Alarm/Control Setpoints ).

Configuring

See the PM135 Modbus Reference guide for more information on operation

of the notification client and the notifica

tion message structure.
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52 General Meter Setup

Basic Meter Setup

This section describes how to configure the PM135 for your particular
environment and application.

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

Using the Front Display

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

FT Rafio Multiplier 1
CT Primary Current, A :

Fower Dmd Period, min 14
Blocks in Sliding Demand 1
Volt/Ampere Dmd Feriod, s - 200

Using PAS

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

Table 8: Basic Setup Options

Parameter | Options Default Description

Basic Configuration

Wiring Mode See Table 9 4Ln3 The wiring connection of the device

PT Ratio 1.0-6500.0 1.0 The phase potenti al
primary to secondary ratio

PT Ratio Multiplier x1, x10 x1 PT Ratio muiltiplication factor. Used

in extra high voltage networks to
accommodate the PT ratio for
500 kV and higher networks.

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

Nominal Frequency 50,60,25,400 Hz 60 Hz The nominal line frequency
Maximum Demand 0-50000 A 0 The maximum demand load
Load Current current (0 = CT primary current)
Power block demand 1,2, 3,5, 10, 15, 15 min The length of the demand period
period & EH 20, 30, 60 min, for power demand calculations. If
E=external sync the external synchronization is

selected, a pulse front on the
digital input DI1 denotes the start
of the demand interval.

The nu mber of 1-15 1 The number of blocks to be
blocks in the sliding averaged for sliding window
demand window E EH demands
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Parameter

Options Default

Description

Volt/Ampere
Demand Period

0-1800 sec 900 sec

The length of the demand period
for ampere and volt demand
calculations

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

A}. 2. The maximum value for the product of the phase CT primary
current and PT ratio is 57,500,000. If the product is greater , power
readings are zeroed.

PM135 - General Setup 3]

Pulse/Event Counters I Device Options ] Laocal Settings ] Transfarmer Carrection ] Display Setup ]
Basic Setup Contral/&larm Setpaints ] Analog Dutputs ] Felay Outputs Digital Inputs ]
Wiring Maocle 4LN3 -
PT Ratio 10
PT Ratio Multiplier 1 =]
PT4 Ratio
CT Primary Current, & 5
14 CT Primary Currert, A
Motminal Secondary L-ML-L Yoltage, Un, W
Macitnum Demand Losd Current, & T
Motminal Freguency, Hz 0 ﬂ
Phase Orcler
Demand Setup
Povwver Block Demand Period, min 15 hd
Mumber of Blocks in Sliding Demand 1 hd
Powver Thermal Time Constant, = -
“olt/Ampere Demand Period, s 00
Open | Save as... | Drefault | Prirt | ‘
Ok | Canicel | | Help |

Fi gu5-& Gener al Set uipBakiiacl o3e tBuiopx Tab

Table 9 lists the available wiring modes.

Table 9:WiingModes

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

-to-line voltages.

Transformer Correction

While using external CT meter option, t

ransformer correction

allows you

to compensate ratio and phase angle inaccuracies of the user voltage and

current instrument transformers.

The following table lists available options.

Label Parameter Options Default Description

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

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

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

Ratio I1 -13 11-13 current | 0.700 to 1.300 |1.000 The ratio of the true
transformer transformer ratio to the
ratio correction marked ratio.
factor

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

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

Using PAS
Select General Setup from the Meter Setup  menu, and then clic  k on the
Transformer Correction tab.
PM135 - General Setup X
BasicSelwp | ContiolMlamSetpoints | Anclog Outputs | RelwOutputs | Digtalinputs |
Pulse/Event Counters | Device Options | Local Settings Transformer Correction } Display Setup |
Channel Ratio Correction Phaze Angle Error, Select a transformer type
Factor (+1-) minutes to preset a CT
W1 1.000
W2 1.000
W3 1.000
Ve
" 1.000 hd
2 1.000 o- -
13 1.000 of- -
14 — -
15
&
g
Ia
]
no
M1
nz v
(T S m Defauit ‘ Print ‘ Serd | il ‘
0K el | \ Help \
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Device Options

The Device Options setup allows changing user

options or putting the meter into energy test mode

Using the Front Display

Select Device Options from the
Changing Setup Options

parameters via the front display.

Real Time Qlock
Display Setup
Basic Setup
Device Options
ICOML Setup

Device Setup menu. See
in Chapter 3 for information on configuring

Phase Energy Caolculafion
[ftarfing Volloge

Device Resolution

Volts Scale, Y

Amps Scale, A

Using PAS

Select General Setup
Device Options tab.

Table 10 lists available device options.

from the Meter Setup

-configurable device

Viewing and

menu, and then click on the

Table 10: User -corfigurable Device Optio ns
Parameter Options Default Description
Power Calculation Reac = using reactive S=f(P, Q) The method used for
Mode power S=f(P, Q), calculating reactive and
Nact =using non -active apparent powers (see  Power
power Q=f(S, P) Calculation Modes  below)
Energy Roll Value 10000 kWh 10000000 | The value at which energy
E,EH 100000 kWh counters roll over to zero
1000000 kWh
10000000 kWh
100000000 kWh
1000000000 kWh
Phase Energy Disabled Disabled Enables phase energy
Calculation E EH Enabled calculations
Energy Test Mode Disabled Disabled Setting this option puts the
E.EH Wh pulses meter into the energy test
varh pulses mode (see Energy Pulse LED
in Chapter 3)
Starting Voltage 1.5-5.0% 1.5% The device starting voltage in
percent of FS (120V or 400V)
Device Resolution Low Low The voltage, current and
High power resolution on the front
display (see Measurement Units
in Chapter 3) and in
communications (see
communication guides)
Volts Scale, V 60-828 V 144V The maximum voltage scale

allowed, in secondary volts.
See Data Scalesin Appendix F
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Parameter Options Default Description

Amps Scale, A 1.0-100A 23 CT The maximum current scale
secondary | allowed, in secondary amps.
See Data Scales in Appendix F

PM135 - General Setup E3]

Basic Setup ] Contral/&larm Setpaints ] Analag Outputs ] Relay Outputs ] Digital Inputs ]
Pulze/Event Counters Device Options l Local Settings ] Transformer Correction ] Dizplay Setup ]

Device Options
Powver Calculation Mocs S=1f(Pa) ﬂ
Energy Roll “alues 100000000 -

Powver Thermal Demand

Ampere Thermal Demandd —
Phaze Energy Calculation Dizabled ﬂ
Harmanic PowerEnergy Calculation
Analog Cutput Option

Analog Expander Option

Backup Battery Leli'] hd
Energy Test Mode Disabled hd
Lowy Povver Metering (Vyatts) Mode
Starting voltage, %FS 15
Starting Current, %FS
Device Resolution Loy =]
Yolts Scale, W a28
Amps Scale, A 100
Open | Save as... | Drefault | Print | | |
0K Cancel | | Help |

Fi gus-& Gener al Set uipDeliiiacleo gOpBoixons Tab

Power Calculation Modes

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

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

S=P+Q@

This mode is reco mmended for
electrical networks with low harmonic
distortion, commonly with THD < 5%

for volts, and THD < 10% for currents.

In networks with high harmonics, the
second method is preferable.

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

N={S?- P

Configuring Digital Inputs

The PM135 can be provided with  four to twelve (depend on DI/O module
type) digital inputs that can be linked to control setpoints to give an
indication on input status change (see Configuring _Alarm/Control
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Setpoints ), or can be linked to general pulse counters to count incoming

pulses (see

Configuring Counters

). They can also be linked to the

Billing/TOU registers to count pulses from external wattmeters or gas and

wat er meters.

Using PAS
Select General Setup fromthe Meter Setup  menu, and then click on the
Digital Inputs tab.
PM135 - General Setup x]
Pulse/Event Counters ] Device Options ] Local Settings ] Transfarmer Carrection ] Display Setup ]
Easic Setup ] Control/&laim Setpoints I Analog Outputs ] Fielay Outputs Digital Inputs
Digital Inputs
Mo Pulse Input Moce Pulse Polarity Debounce
Titme, ms

1 |PULSE MCODE ¥ | NORMAL (M.O) - 10
2 |PULSE MODE hd MORMAL (M0 hd 10
3 |PULSE MODE hd MORMAL (M0 hd 10
4 | PULSE MODE | MORMAL (1.0 i 10
5 | PULSE MCDE =l MORMAL (MG | 10
& |PULSE MODE hd| MORMAL (WG | 10
7 |PULSE MODE || NORMAL (M.O.) | 10
& [PULSE MCODE ¥ || MORMAL (R.O) - 10
9 [PULSE MCODE hd MORMAL (M0 hd 10
10 | PULSE MODE hd MORMAL (M0 hd 10
11 | PULSE MODE | MORMAL (RO i 10
12 | PULSE MCDE =l MORMAL (MG | 10
13
14
15
16

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

Ok | Cancel | | Help |

Fi gus-& Gener al

The available options are shown in

Table 11 :Digital Input Options

Set uipDiDgiatladg IBopxut s Di al og

Table 11.

Parameter

Options

Default

Description

Pulse Input
Mode

PULSE MODE
KYZ MODE

PULSE
MODE

In pulse mode, either leading, or
trailing edge of the input pulse is
recognized as an event. In KYZ
mode, both leading and trailing
edges of the input pulse are
recognized as separate events.

Pulse Polarity

NORMAL (N.O.),
INVERTING (N.C.)

NORMAL

For the normal polarity, the open
to closed transition is considered
a pulse. For the inverting polarity,
the closed to open transition is
considered a pulse.

It has no meaning in KYZ mode
where both transitions are used.

Debounce
Time

1-100 ms

10 ms

The amount of time while the
state of the digital input should
not change to be recognized as a
new state. Too low debounce time
could produce multiple events on
the input change.

The debounce time is applied the same for

all digital inputs . If you change

the debounce time for a digital input, the same debounce time is
automatically assigned to the others.
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Configuring Relay Outputs

The PM135 can be provided with two

type) optional relay outputs

Using PAS

to four

(depend on DI/O module

. 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.

Select General Setup  from the Meter Setup

Relay Outputs tab.

menu, and then click on the

PM135 - General Setup X
Pulse/E vent Counters ] Device Options ] Local Settings I Transtarmer Carrection ] Dizplay Setup ]
Basic Setup 1 Control/Alarm Setpoints ] Analog Outputs Relay Outputs ] Digital Inputs ]
Mo Operation Polarity Retertive Pulse Pulze Kt
Mode Mode Width, mz Source Pulze
1 |UMLATCHED =] MNORMALINO.) =
2 |UMLATCHED = | NORMALINO.) =
3 |UMLATCHED = NORMAL (N.O.) =
4 |UMLATCHED | NORMAL (N.O) =
3
(5
7
8
g
10
1
12
13
14
15
16
Open Save as Drefault ‘ Frint | | |
ag Cancel | | Help ‘

Fi gus-%® Gener al

The available relay outputs

Table 12 : Relay Output Options

options are shown in ~ Table 12.

Set uipReDiaayl oQu tBpouxt s

Tab

Parameter | Options

Default

Description
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Parameter

Options

Default

Description

Operation
mode

UNLATCHED
LATCHED
PULSE

KYZ pulse

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 whenthe  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 rel ay 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: t  he relay is normally de -
energized in its non  -active state and is
energized in its active (operated) state.

Inverting polarity: t ~ he relay is normally
energized in its non  -active state and isde -
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
value.

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

bigger

Pulse source

NONE

kWh IMP
kWh EXP
kvarh IMP
kvarh EXP
kvarh TOT
AkVAh 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

Generating Energy Pulses through Relay Outputs

To generate energy pulses through a relay output:

1. Set a relay to either pulse, or KYZ

mode, and then

(active pulse edge)

pulses and a pulse width.

select a polarity

energy

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

3.  Send your new setup to the meter.

Configuring Analog Outputs

The meter can be ordered with two optional ana

for0 -1mA, £1ImA, 0 -20mA and 4 -20mA current outputs.

log outputs  with options
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Using PAS

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

PM135 - General Setup 3]
Pulze/Event Counters ] Device Options ] Local Settings ] Transformer Correction ] Dizplay Setup ]
Basic Setup ] Cantral&larm S etpoints Analog Outputs l Relay Outputs ] Digital Inputs ]
Mo, AC Type Output parameter Zero Scale Full Scale
(04 ma) (1420 ma)
1 |+-1 ma b hd -
2 | +-1ma =l =l
3 | +-1ma =l =l
4 | +-1ma =l =l
5
-]
7
g
9
10
11
12
13
14
15
16
Open | Save as.. | Clear | Print | | |
oK | Cancel | | Help |

Fi gus-EkQ General Set uipAnkiladgogOuBopxut s Tab

The available analog output options are described in Table 13.

Table 13 : Analog Output Options

Option Range Description

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

analog module.

Output See Appendix B | Selects the measured parameter to be

parameter transmitted through the analog output channel.

Zero scale Defines the low engineering scale (in primary

units) for the analog output corresponding to a
lowest (zero) output current (O or 4 mA)

Full scale Defines the high engineering scale (in primary
units) for the analog output corresponding to a
highest output current (1 or 20 mA)

When you select an output parameter for the analog output channel, the
default engineering scales are set automatically. They correspond to the
maximum available scales. If the parameter actually covers a lower range,

you can change the scales to provide a better resolution on an analog
output.

Scaling Non  -Directional Analog Outputs

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

The engineering scale for the signed power factor emulates analog power
factor meters.

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

range from -0 to +0, the default scales are specified as -0.000 to 0.000.

Scaling +1mA Analog Outputs

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

For an unsigned output value, you can change both zero and full
engineering scales.

For a signed (directional) value, you should only provide the engineering
scale for the +1 mA output current.

The engineering scale for the 0 mA output current is always equ al to zero
for all values except the signed power factor, for which it is set to 1.000
(see Scaling Directional Power Factor above).

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

Scaling Analog Outpults for 0 -2mAand £2 mA
The 0-1mA and £1mA current outputs pr ovide 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:

T 0-2mA :setthe 1 mA scale to % of the required full scale output
for uni -directional parameters, and se t the 0 mA scale to the

negative full scale and the 1 mA scale to zero for bi -directional
parameters.
1 +2mA :setthe 1 mA scale to % of the required full -scale output
for both uni  -directional and bi  -directional parameters.
For example, to provide the O 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 PM135 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.

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

Option Range Default Description
Pulse Input None, None Links a digital input
DIGITAL INPUT #1 - #12 to the counter
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

PM135 - General Setup X)

BasicSetp | Cortrollam Setpoints | AnclogOutputs | Relay Outputs | Digiallnputs |
Fulse/Event Counters Device Options | Local Settings | Transformer Correction | Display Setup |
Courter Pulse Input Muttiplier Courter Walue
1 DIGITAL INPUT #3 | 10 o
2 DIGITAL INPUT #10 L‘\ o
3 [DoTeLmRUTE =] B
4 |- =l B
5
1
7
&
a
10
"
12
13
14
15
18
Open S s Cea | Pt | ‘ ‘
0K Cancel | [ hee |

Fi gus-k2 General Set uipPuDisae/oEgv eBotx Counter s
You can preset a counter to a required value or clear it without affecting
the counter setup.
To preset or clear a counter:

1. Click the Online button on the PAS
toolbar before accessing the setup
dialog box.

2. Type in the required value into the Counter Value field.

3. Click Send

Configuring Alarm/Control Setpoints

The PM135 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 evalwuated as

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 tim e (16.6 ms at 60Hz and 20 ms at 50/400
Hz).
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Using the Front Display
Select Setpoint Setup menu from the Device Setup menu to enter the
g setup menu. See Viewing and Changing Setup Options in Chapter 3 for
::g;“ information on configuring parameters via the front display.
e,

Use the UP/ DOWN buttons to scroll to the required setpoint.

To select a setpoint parameter:

1. Press SELECT/ENTER button to

aoer select required setpoint .
perate limit None|
et delo. " 2. Usethe UP/DOWN buttons to scroll
e one to the required parameter.
ave Setup
@ To change the parameter value:
oot sehaSepont’ 1. Press SELECT/ENTER  button to
o enter the parameter options menu
wi3 Av
plon ou ut 2. Use the UP/DOWN buttons to

E‘ﬁmﬁm— select the required value.
w Amps At

3. Press SELECT/ENTER button to
confirm the new setting

High Amps Av . . .
oBes. 0 To store your new setpoint settings after you configured all

setpoint parameters:

1. SELECT Save Setup function from
Setpoint Setup menu and p  ress
SELECT/ENTER button to enter
Save Setup menu

You are returned to the upper window

and can select another setpoint or exit
the menu.

2. SELECT Save and press
SELECT/ENTER button to Save
Setpoint parameters

ag High Amps Au
Operate fimit 300.01
Release limit 260.01

il::'s‘e deluyjs I:: Uslng PAS

Relay 2 0

Select General Setup from the Meter Setup

menu, and then click on the
Control/Alarm Setpoints tab.

The following table lists the available setpoint options.
Table 15 : Setpoint Options

Option Range

Description
Trigger parameter See Appendix C

The trigger parameter that is used as an
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.

96

PM135 Powermeter Series



Chaper 5 Configuring the PM135 General Meter Setup

Option Range Description

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.

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
rel ease conditions are fulfilled

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

PM135 - General Setup X

Pulze/Event Counters ] Device Options ] Local Settings 1 Transformer Comection ] Display Setup 1
Basic Setup Control/Alarmn Setpoints Analog Dutputs ] Relay Outputs ] Digital Inputs 1

ControliAlarm Setpoints

bla. Trigger parameter Operate Releasze Operate Release Action
lirmit lirmit dlelay delay
1 | MINUTE INTERW AL 15 ﬂ MOKE on on DATA LOG ¥ -
2 |LOVOLT AVR g28 Q00 1 £l OPERATEREL#1  [r]
3 | HI AMPS AWR 300 260 a 10 RELEASE REL #2 -
4
s
B
7
]

RN O o

Open Save as. Clear ‘ Print | ‘ |

0K Cancel | ‘ Help |

Fi gu5-k2 General Set uipCoitarloodg AMoaxr m Set poi nts Tab

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 PM135, the binary events are level -sensitive events. An event is
asserted all the time while the corresponding condition exis ts.

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.
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Using Setpoint Events and Actions

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

1 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.

i The operated s etpoint 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 setpoint alarm status until it is explicitly cleared through
communications or via the display.

1 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 repea ted 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.

98

PM135 Powermeter Series



Chapter 5 Configuring the PM135 General Meter Setup

Configuring the Display
This setup allows configuring the meter display
Using the Front Display
Select the Display Setup entry from the Device Setup menu. See

Viewing and Changing Setup Options  in Chapter 3 for information on
configuring parameters via the front display.

Basic Setup
‘Da/ionptions
OOML Setup
QOVR Setup

Auto Return §
Backlight 1
Diognostics LED Disabled
Phase Fowers Disabled|
Fundamental Fowers Disabled|
Confrast - 15

Table 16 : Display Setup Options

Display Parameter Options Default Description
Auto Scroll Auto Scroll interval None, None Defines the scroll interval
2-15 sec for the main data display
or disables auto scroll
Auto Return Auto Return to Data diS = disabled, Enabled |Enables automatic return
Display screen En = Enabled to the main display if no
buttons are pressed for 5
minutes
Backlight Display Backlight Continuous, 1 - |1 Defines the backlight
10 min. duration to be "ON" in idle
operation
Diagnostics LED Diagnostics indication Disabled, Disabled |Enables the d iagnostic
LED Enabled LED
Phase Powers Phase Powers display Disabled, Disabled |Disables or enables phase
mode Enabled powers in the main
display
Fundamental Fundamental component Disabled, Disabled |Disable s or enables
Powers display mode Enabled fundamental values in the
main display
Contrast Display Contrast 1-25 15 Sets LCD contrast
Load Bar Scale, A Reference load current 0-10,000A 0 0 Defines the nominal
for LED bar graph (o=cCT load
primary (100%) level for the bar
current) graph display
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Updating the meter Clock
This setup allows you to setup your local date and time

Using Front Display

Select the Real Time Clock entry from the Device Setup menu. See
Viewing and Changing Setup Opti ons in Chapter 3 for information on
configuring parameters via the front display.

Device Setup
Reset

Real Time Clock
Display Setup
Basic Setup
'Device Options
‘(I]\/Il Setup
COWVR Setup

| -

=

keal Time Clock

T 2. @002
408 W7

keal Time Clock

July 25, 2012

18: 19: 05
Using PAS
Ensure that the On-line button on the PAS toolbar is checked, and then
select RTC from the Monitor menu or click on the PAS toolbar Real -
Time Clock  Button.
The RTC dialog box displays the current PC date and time and the time in
your meter.
PM135 - Real Time Clock ,
PChme: | 09:49:31 08/06/12 MON Read
Devics time: | 09:49:31 08/06/12 MON St
Close:
Continuous |
Fi gus-E3 Real Ti me CI| dclTk nizi alnalg DRadx set up
To synchronize the meter clock with the PC clock, click Set .
Local Time Settings

This setup allows you to specify your time zone, daylight saving time, and
clock synchronization options.

Using the Front Display
Select the Local Settings entry from the Devi ce Setup menu. See
Viewing and Changing Setup Options in Chapter 3 for information on

configuring parameters via the front display.
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[Time Synchronization Input

Using PAS

Select General Setup

Local Settings tab

from the

PM135 - General Setup

Meter Setup

menu, and then click on the

X

Basic Setup ] Control/&larm Setpoints ] Analog Outputs ] Relay Outputs ] Digital Inputs ]
Pulse/E vent Counters ] Device Options Local Settings ] Transfarmer Correction ] Display Setup ]
Courdry Drefault -
Titne Zone Offset, GMT +1- min i,
Daylight Savings Time (DST) Disabled hd
DET Start Month March hd
DST Start Wieek of Month Second hd
DST Start Weekday Sunday hd
DET Start Hour 2 hd
DET End honth Movember -
DET EndWeek of Maonth First ?
DST End Weekday Sunday -
DET End Hour 2 -
Date Order Tefht DD
Time Synchronization Input Mone ﬂ
Open ‘ Save as.. | Detault ‘ PFrint | |
gk Cancel | | Help |
Fi gus-k4 General Set uipLoxiaadl oSe tBaoxngs

The available options

are described in

Table 17.

Tab
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Table 17 : Local Time Options

Display Label Parameter Options Default Description

Country Country Default, or country Default Defines calendar setting.

name The default setting stands
for the U.S.A.

Daylight Saving Time Daylight Saving Time Disabled, Enabled Disabled |When DST is disabled, the
RTC operates in standard
time only. When enabled,
the meter automatically
updates the time  at the pre -
defined DST switch dates.

DST Start Month DST Start Month Jan-Dec March The date when Daylight

DST Start Week of Month | DST Start Week Last, 1 -4 Last Saving Time begins.

DST Start Weekday DST Start Weekday Monday - Sunday Sunday

DST Start Hour DST Start Hour 1-6 2 The hour when Daylight
Saving Time begins.

DST End Month DST End Month Jan-Dec March The date when Daylight

DST End Week of Month | DST End Week Last, 1 -4 Last Saving Time Ends.

DST End Weekday DST End Weekday Monday - Sunday Sunday

DSTEnd Hour DST End Hour 1-6 2 The hour when Daylight
Saving Time begins.

Time Synchronization Time Synchronization Input None None The external port receiving

Input DI1 PPMi DI12 PPM the time synchronization
pulses

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 PM135 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 pu Ises 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 b e affected by the debounce time of the digital
input, and by the operation delay of the external relay.

53 Configuring Meter Security

This setup allows changing the user password and enabling or disabling
password protection.

The password in your meter is pre

protection is disabled.

Using the Front Display

Select the
Viewing and Changing Setup Options

Password Setup

set to O at the factory, and password

entry from the

configuring parameters via the front display.

Device Setup menu
in Chapter 3 for information o n

. See
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Fassword Yalue

Fassword Enabled OFF

Password Setup
Password Yalue

Password Enabled OFH

11220014

Password Setup
Password Yalue

Password Enabled OFF

11220019

OFF
ON |

Fassword Enabled

Password Yalue
Password Enabled

1.

A

1.

To change the password:

Select the

Password Setup

entry

from the Device Setup menu using

the UP/ DOWN buttons.

Press the ENTER button to enter
the "Password Setup " menu .
Select "Password Value " withthe UP

/DOWN

and ENTER buttons to
access the password value field

select the desired digit using the
UP/DOWN button and move to next

digit by pressing the

TAB button

Press ENTER button when desired

password value

is achieved
returns to "Password Value" field

that

The new password is effective for both the display and

communication ports.

To enable or disable password protection:

Select

"Password Enabled

using the UP /DOWN buttons.

Press the ENTER button to

field

enter

the "OFF/ON Password Enabled"

display .

Use the UP/DOWN
select the option

buttons

to

ON enables password protection and

OFF disables password protection.

4,

5.

A

Press ENTER to confirm your new

setting .

Press ESC to exit the menu.

When password protection is

enabled, you are not able

to change the device settings through the display or
communications unless you provide a correct password.

If you cannot provide a proper password, contact your
local distributor for the appropriate password to override

password p rotection.

PM135 Powermeter Series
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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

PM135 - Change Pas... [X]

Mew password: Abk
Corfitm new password: | ¥4+

[v Enable password protection

Send | Cancel |

Fi gus-k5 Passwoup [Bieal og Box
To change the password:
1. Typeinanew4 -digit password

2. Repeat the password in the
Confirm  new password box

3. Check Enable password
protection to enable password
checking

4, Click Send .
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54 Configuring Billing/ TOU
The TOU battery  -backed clock unit is highly recommended in case
of using time -scheduled tariff rates, otherwise a long power

outage may cause the meter clock to lose time so your tariff
counters would not comply with the calendar schedule.

Billing Energy Registers

The PM135E/EH has 4 fully programmable billing energy registers that
can be linked to any internal energy source or to an external pulse source
that delivers pulses through the meter digital inputs

Any energy register can provide either a single -tariff energy accumulation
or be individually linked to the TOU system providing both total and multi -
tariff energy billing.

Tariff Rates

The meter tariff structure supports 8 different tariff rates using an
arbitrary tariff schedule. A total of 4 types of days and 4 seasons are
supported with up to eight tariff changes per day.

Maximum Demand Registers

Any of billing energy registers can be individually linked to the maximum
demand register providin g the same demand tariff structure as you
selected for energy registers.

Recording Billing Data and Load Profiling

The PM135E/EH can provide automatic recording of the daily energy and
maximum demand profile to a data log file. Maximum demand profiling
can be individually configured for every register.

See Factory Preset Data Log Files in Chapter 5 and  Billing Profile Log File
in Appendix E for more information on the file layo ut and contents.

To configure the billing registers and the tariff system in your
meter:

1. Link the biling registers to the
respective energy sources.

2. Configure the options for the
registers to whether the only
totalization or both total and tariff
register s would be wused, and
whether daily profiling should be
enabled for the energy usage and
maximum demand registers.

3.  Configure the daily tariff schedule
using the TOU daily profiles for all
types of days and seasons.

4.  Configure the season tariff schedule
using the TOU calendar.

Configuring Billing/Tariff Registers
To configure the billing/TOU registers in your meter:

1. Select Energy/TOU from the
Meter Setup  menu.
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PM135 - Energy/TOU Setup X
Bilina/TOU Reisters | 70U Daily Profiles | TOU Calendar |
Reg. | TOU Use Dml Sum Units M. Source hutiplier Target
Profile Profile Profile Imput
1 [ [ O ¢ [kah =] [ 1 [eemmporT = 1,000 | Rag #1
2 [ [ O ¢ |wan - 2 |k EPORT - 1000 | Rag #2
3 v v [ v kvarh hd 3 |kvarh IMPORT = 1000 |Reg #3
4 v v [ Il kvarh hd 4 |kvarh EXPORT - 1000 |Reg #4
s = = = = s
g = = = = g
7 = = = = 7
8 = = = = 8
9 = = = = 9
w| & B B B 1
"l E m m m K
2| m B B B 12
5| B B B B B
14 = = = = 14
15 = = = = 15
18 = = = = 18
Open | Save az... | Default | Frint | ‘ ‘
ok | Cancel | | Help |

Fi gus-E6

EneOyg$eéfTup Diali®dglBoaxng/ TOU Registers

2. Configure

the

register

options

according to the valid parameters
shown in Table 18.

Table 18 : Biling/ TOU Regjster Opiions

tab

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 internal 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
kwWh Import
kWh Export
kvarh Import
kvarh Export
kVAh,
DI1 -DI12
Multiplier 0.001 to 100.000 1.000 The multiplication factor for the energy
source. Unchangeable for internal energy
sources.
Target Reg#l - 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.

PM135 - Energy/TOU Setup 3

Biling/TOU Registers  TOU Dl Profiles | 700U Calendar |

Daily Tariff Profile

Season Day Type
#1 | #1

Open

KN

Mar. Taritf Start Time Tariff Mo, Save as...
1 |00:00 #3
2 |0700
3 (1100
4 [17.00
5 (2300
G
7
g

Clear

Clear Al

Frint

00:00
00:00
00:00

L e

L [ o
B i Sl S BB

ok | Cancel | | Help |

Fi gus-k7 Energy/ TOU SetipODi dBhogyB®&xofiles 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:

1. Select the desired season and day
type.

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

3.  Repeat the setup for all active
profiles.

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.

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.
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PM135 - Energy/TOU Setup 3

Billing/TOU Hegisters] TOU Daily Profiles  TOU Calendar l

Mo, [ Seazond Day Week Weekday Till Morth Dary Till Till -
Period Type of Month Wizekday Moarith Day D
1 |# hd # =] - hd Sunday hd Thurstday hd duly - hd Aucust x| =
2 ¥ hd 2 | hd Friclay i hd| July hd =l August =l - |
3 |# =l #3 | = Saturclay | hd| July = =l August = |
4 |2 =l # =l = Sunday =l Thursday =l December = =l Februsary = =l
5 |#2 i A2 hd hd Fricay | hd| December hd | February hd hd|
B [#2 x|#3 = x| Saturcay = || December | = || Fehbruary hd hd
7 O|#3 hd # hd hd Sunday hd Thurstday hd March hd hd June hd hd
8 [#3 hd #2 hd hd Friciay hd hd March hd hd June hd hd
9 [#3 hd #3 hd hd Saturday hd hd March hd hd June hd hd
10 [ #3 hd #1 | hd Sunday i Thursday hd| September hd =l Movember =l |
11 [ #3 =l #2 =l = Fricay | hd| September = =l Moreember =l =l
12 [ #3 i #3 hd hd Saturdsy | hd| September hd | Mowvermber hd hd|
13 i
14 |
15 hd
16 hd v
Open | Save as... | Clear | Frint | | ‘
QK | Cancel | | Help

Fi gu5-&8 TOU Cal endar

Seit U@U DC all eorgd &Bro xT a b

The meter TOU calendar allows you to configure any tariff schedule based
on any possible utility regulation. The calendar provides 32 entries that
allow y ou 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:

1. In the Season/Period

the season, and in the

box, select a day type for this

calendar entry.

daily tariff schedule

based on the start

box, select
Day Type

weekdays and, for a multi

schedule, on the start and end
month for the selected season.

Define the time interval when this
is effective,
and

end

-season

It

does not matt er which order of
weekdays or months you select: the
meter recognizes the correct order.

specific day either by a month and a
month day, or by selecting a month,
a week and a weekday within

month.

For exception days like weekends
and designated holidays, define a

the

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
schedule is effective all days of the

before allocating the remaining days to another daily schedule withou

ambiguity. You need not to define month days if a daily

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

specified month days, so it would be checked first for a match.
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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.
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55 Confi gur iorgd eRresc

The PMI135E/EH 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:

Event log
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.

ConfiguringM  eter Memory

To view the present memory settings, select
menu, and then click on the

Meter Setup
PM135 - Log Setup

Log kemory ] Data Recoder ]

Total memorny: 125056 hytes

Free memory:

Memory/Log from the

Log Memory tab.

125056 bytes

Log Files

. File: Type Size, Sections! M. e, Recaord Para- Logged
Bytes Channels Records | Everts Size meters Records

£

U Event Log Free
2 |Datalog 1 Free
3 WA [
4 |MiA T,
9 M R,
B |MiA [
L L P2,
8 M [
I L P2,
A0 (ki [
11 [Mes P2,
12 (M [
13 (Wit [IEN
T4 [his, [
Open | Save as... Clear

Frint | Configure File... | |

Fi gu5-k9 Log Set

The following table

Ok | Cancel | | Help

up Thiogl cenmbay Tab

describes file options.

Option Range Description
Type Wrap -around | Wrap -around: recording continues over the oldest 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

To change the file properties or to create a new file:

1. Double click on the file you want

change.

to
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2.

3.

Configure File Partition

16
Mumber of Records ’7
Bwailable: ELS

Record Size:

File: Event Log
Free Memary: | 125040

File attribukes
Mumber of Records: 1 Eﬁ
Murmber of Sections: l—:|
Mumber of Parameters: l—_l Ok |
File Type: ‘Wrap-around ﬂ

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:

1.
2.

NOTES

Click on Delete
Click OK.

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 3 Number of records
Conventional data Log 12 + 4 3 Number of parameters Record size 3 Number of records
Billing/TOU daily 12 +4 3 (Number of season tariffs + 1 Record size 3 Number of billing registers

profile log for the TOU summary/total register) (3 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
Event log 3200 200 200 200 last events
Data log #1 1036 80 4320 4320 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

PM135 Powermeter Series
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Configuring the Event Recorder

To configure the Event log file:

3. Double click on the Event Log file partition with the left mouse
button.

Configure File Partition

File:: W Record Size: 16
Free Memary: ’26247 gsg}aﬂ;r Records [
File Attributes
Mumber of Records: 200 3:
Number of Sections: 'ﬁ
Mumber of Parameters: l—_l OF |

File Type: ‘Wrap-around j Cancel

4.  Select a desired file type for your file.

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

6. 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 dev ice 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 re corded to a data log is configurable individually for
each file.

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

1. Double click on the file partition with
the left mouse button.

Configure File Partition

File: [Datalogt Recard Size: [:2
Free Memaory: ’26247 g:g}aﬂ;': Records ’W
File Attributes
Murmber of Recards: 3456 EI:
Mumber of Sections:
MNumber of Parameters; m [0]'4 |

File Type: Wir ap-araund j Cancel

2. Select a partition type for your file.

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

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

To define the contents of the file:

1. Highlight the data log file row with
the left mouse button, and then
click on the Setup Recorder
button, click on the Data
Recorder tab and select the
corresponding log number.

or

PM135 - Log Setup

Log Memory  Data Recorder 1

=

LogMe: Mame:

- |

Data Log Parameters

Mo Group Parameter [ Group Parameter
ENERGY I i,

Kb IMPORT

EMERGY

Kb EXPORT

Mg,

RS

DEMANDS

i InP S0

s,

R,

DEMANDE

1 DMD

R

MES,

DEMANDSE

2 DMD

R

MES,

4
S R R R D

wf | oo s w|n] >

DEMANDS 3 DMD 14 [ MiA MEA,
A [ 15 [ Mia A
Mi& Mg 16 [ Mg IS,
Open Save as... Clear Ceardl | P | Send | Recehe |
oK Cancel ‘ | Help ‘

Fi gu5-20 Log CBeatlwopgi Batxa Recorder Tab

2. Configure the list of parameters to
be recorded in a log file. You are not
allowed to select more parameters
than you defined when configuring
your file. Refer to Appendix D for a
list of available parameters.

3. For your conven ience, PAS follows
your selection and helps you
configure a series of the neighboring
parameters: when you open the
Group box for the next parameter,
PAS highlights the same group as in
your previous selection; if you select
this group again, PAS automatic ally
updates the  Parameter box with
the following parameter in the

group.
4.  Add the name for your data log file

in the Name box. It will appear in
the data log reports.

5.  Save your new setup to the device
database, and send it to the meter.
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Billing/TOU Daily Profile Log File

Data log #16 is configurable to store TOU daily profile log records on a
daily basis.

The file is organized as a multi -section file that has a separate section of
the same structure for each billing energy and maximum demand register.

The number of sections is taken automatically from the Billing/TOU Registers
setup (see Configuring Billing/Tariff Registers ). If the maximum demand
profiling is used, then the number of sections in th e file will be twice the
number of the allocated billing registers.

To configure a daily profile log file:
1. Configure your Billing/TOU registers and tariff schedule in
the meter (see Configuring Billing/Tariff Registers ) first.

2. Double click on the  Data Log#16 partition with the left
mouse button.

Configure File Partition

File: W Record Size: ,247
Free Memary: ,26247 E:;:’;ﬁ;r Records 5
File: Attributes
Mumber of Records: 20 Ei
Mumber of TOU Registers: ,ﬁ
Mumber of Season Tariffs: m (a4 |

File Tyvpe: Tl Daily Profile j Cancel

3. Selectthe TOU Daily Profile file type.

Select the number of season tariffs in your TOU schedule.
Add one additional  parameter if you selected to record the
Summary (TOU total) registers as well.

5. Select the maximum number of records you want to be
recorded in the file assuming that a new record will be
added once a day.

6. Click OK and send your setup to the meter or save t o the
meter database.

Factory Preset Data Log Files

Conventional Data Log #1

Data log #1 is factory preset for 15 -min periodic recording of the standard
energy and demand quantities. You can freely change the list of recorded
parameters and the file update rate.

The default list of parameters is shown in the following table.

No. Parameter
kWh import

kWh export

kW import sliding demand

V1 demand

V2 demand

V3 demand

OO~ W NP

Periodic recording data is triggered by Setpoint #1 that is linked to the
meter clock. To change the periodic rate at which data is recorded,

114

PM135 Powermeter Series



Chapter 5 Configuring the PM135 Configuring Recorders

change the time interval for the MINUTE INTERVAL trigger in Setpoint #1
(see Configuring Alarm/Control Setpoints ).

Billing/TOU Profile Data Log #16

Data log #16 is pre -configured for daily billing energy and maximum
demand recording for the last 90 days. It is automatically updated once a
day.

See Billing Profile Log File _ in Appendix E for the file record structure.
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56 Configuring Communication

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

Configuring Modbus
Modbus Point  Mapping

The PM135 provides 120 user assignable registers at addresses 0 to 119.
You can re -map any register available in the meter to any assignable
register so that registers found at different locations may be accessed
with a single request by re -mapping them to adjacent addresses.

Initially these registers are reserved and none of them points to an actual
data register. To build your Modbus register map:

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

2. Clickonthe Default buttonto cause
the assignable registers to reference
the actual default meter register
6656 (0 through 119 are not
allowable register addresses for re -

mapping).
PM135 - Protocol Setup X

Modbus Registers | DNP Option | DNP Class 0 Points |

Assignable Registers

Feqg | Addr. [Reg | Addr. |Reg [ Addr. [ Reg | Sdoe. | Reg | Addr. | Reg | Addr Raw Scale Low a
[olec] [d=c] [cd=c] [chec] [ch=c] [d=c] Revw Scale High ]

& E0 &y iy 32-bit Analog Reg Integer
il El El il 32-bit Counters Intecer

42 62 82 102
32-bit Energy Reg Integer
43 B3 83 103

44 64 84 104
45 65 85 105
46 66 86 106
47 &7 a7 107
48 66 83 108
43 (=] 39 109
50 7o 90 110
Bl 7 91 111
52 72 92 112
&5 73 93 113
54 74 94 114
& 75 95 115
56 76 96 116
57 w a7 17
58 7E 95 118
] 73 =4 119

Ok | Cancel | | Help |

R

|~ o|o| efw|wf=]|a

Open
Save as..
Default
Print

Send

1
12
13
14
15
16
17
18
18

Receive

olo|o|lo|aolo|o|olo|lalalola|o|lalalalalaao
olo|o|lalalalalolalalalalalalalalalalala

=1
ololo|lalalalelolelalalalalalalalalalala

w

=}
olo|o|lalalalalolalalalalalalalalalalala
olololalalalelalaelalalalalalalalalalalea
olo[o|lolaolo|ofo/ola[a|olo|aolo|alalalo|o

Protocol

Fi gus-21 Prodt ®&et up DiiaMoadgh uBoxRegi sters Tab

3. Type in the actual addresses you
want to read from or write to via the
assignable registers. Refer to the
PM135 Modbus Reference Guide for
a list of the available registers. Note
that 32 -bit Modbus registers shoul d
always start at an even register
address.

4. Click Send to download your setup
to the meter.
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Changing 32

- bit Register Format
The PM135 allows you to read 32

counters and binary counters either in integer format, or in IEE

precision floating point format.

The 32 -bit Modbus registers are factory

the register format:

-bit Modbus analog registers, energy

-set to integer format. To change

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

2. Change the 32 -bit register format in

the Modbus Options

3. Click Send
to the meter.

Configuring DNP3

Refer to the

protocol implementation and a list of the availa

DNP Options

Select Protocol Setup from the

pane.

to download your setup

PM135 DNP3 Reference guide for information on the DNP3

ble data points.

Meter Setup menu and click on the

E single

DNP Options  tab.
PM135 - Protocol Setup 3
Modbus Registers  DNP Options l DMP Class 0 Points ]
Binary Inputs (BI) DHP General Options
Mumber of Bl to generate events {128 16-hit A Scaling Enablzd ﬂ
Default Binary Input Ohject Single-hit hd 16-bit BC Scalng x1 ﬂ
Binary Input Change Event Object ik, Re-mapping Event Points N/A
SBO Timeout, 5 10

ansioniinputz]iAl) Time Sync Period, s 56400
Mumber ot &1 to generate events A MUt Fragment Interval, ms: 10
Default Analog Input Chject 16-hit -Flag ﬂ
Analog Input Change Event Object A,
Defaut Frozen Analog Input Object A,
Frozen Analog Change Event Ohject A

Binary Counters (BC)
Mumber ot BC to generste everts A,
Default Binary Counter Cloject 32-hit -Flag ﬂ
Binary Counter Change Event Object A,
Default Frozen Binary Counter Ohject F2-hit -Flag ﬂ
Frozen Courter Change Event Olbject A

Open Save az.. | Drefault | Print | Send | Receive |

ak | Cancel | | Help
Fi gug-22 Protocol SetiuPNM®Di@ptoigomBdxTab

The following table describes

available options. Refer to the DNP3 Data

Object Library document available from
DNP3 object types.
Table 19 : DNP Options
Parameter | Options Default | Description
Binary Inputs (BI)
PM135 Powermeter Series 117
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Parameter Options Default Description
Binary Input Object Single -bit Single -bit The default Bl object variation for
With Status requests with qualifier code 06 when no
specific variation is requested
Analog Inputs (Al)
Analog Input Object 32 -bit 16-bit-Flag | The default Al object variation for
32-biti Flag requests with qualifier code 06 when no
16 - bit specific variation is requested
16-biti Flag
Binary Counters (BC)
Binary Counter Object 32-bit+Flag |32-bit-Flag | The default BC object variation for
32-biti Flag requests with qualifier code 06 when no
16 - bit+Flag specific variation is requested
16-biti Flag
DNP General Options
16 - bit Al Scaling Disabled Enabled Allows scaling 16 -bit analog input
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 2-30 sec 10 Defines the Select Before Operate (SBO)
timeout when using the Control  -Relay -
Qutput -Block object
Time Sync Period 0-86400 sec | 86400 Defines the time interval betwee n
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

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.

- bit Al objects

Scaling is enabled by default. It is not related t
32-bit Al objects.

0 points that are read using

Refer to the PM135 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

Scaling 16 -bit Bi nary Counters allows changing a counter unit in powers of
10 to accommodate a 32  -bit counter value to 16  -bit BC object format.

- bit Binary Counters

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 PM135 allows you to
configure the Class 0 response by assigning ranges of points to be polled

via Class 0 requests.

2 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.

% The meter request s 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 ¢ lear this bit. The meter does not send
time synchronization requests if the Time Sync Period is set to 0.
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To view or build a DNP Class 0 response message:

1. Select

Meter Setup

DNP Class 0 Points
2. Select the object and

Protocol

Setup from the
menu and click on the
tab.

variation type

for a point range.

3.  Specify the start point index and the
number of points in the range. Refer
to the PM135 DNP3 Reference Guide
for available data points.

4. Repeat these steps for all

point

ranges you want to be included into
the Class O respo nse.

5. Click Send

to the meter.

to download your setup

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

PM135 - Protocol Setup X
Modbus Registers } DNF Optiors  DNP Class 0 Paints I
<
Mo Object Start Mumber
[Ohject:ariation] Foint of Paints
A [ A 30:04 (16-hit-F) =jo 32
2 | AD 4002 (16-bit) =|0 3
3 [B101:01 (1-hity x| 14 4
4 [ BI01:01 (1-hit) hd IS 2
i ||
g [
T -
5 ||
2 [
0 | e -
M |- hd
12 | =]
13 [---- hd
14 [---- hd ivs
Open Save as.. Drefault | Print | Send | Recaive |
akK | Cancel | ‘ Help |
Fi gu5-23 Protocol SetiupN®Di@ll ags BOxPoints Tab
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Chapter 6 Device ContUmdr adidng

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.

61 Resetting Accumul ators, Maxi mum Valu

Using the Fron  t Display

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

Device Options To reset the desired values:
OM1 Setup
O setp 1. Select t he desired parameter to be

cleared using the UP/DOWN  button
T then pressthe ENTER button.

2. Press the ENTER button for

:;';e' DE':""* approximately 5 sec until the "Do"
emonds s . .
Min/Max notification is changed to "Done"
Energy . . .
Al Counters Table 20 shows the reset options available from the front display.
Counter 1
Table 20 : Front Display Reset Options
- Display Label Description
Volt/Ampere Demands Clears ampere and volt maximum demands
Volt/ Ruipete. Demand; Power Demands Clears power maximum demands
e All Demands Clears all maximum demands
Min/Max Clears Min/Max log
PRESS ENTER Energy Clears all total energies
fors sec Counters Clears all counters
— Counter 1 Clears counter #1
Counter 2 Clears counter #2
Volt/ Ampere Demands
one Counter 3 Clears counter #3
Counter 4 Clears counter #4
Diagnostics Clears device diagnostics
Using PAS

Ensure that the On-line button on the PAS toolbar is checked, and then
select Reset fromthe Monitor menu
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Reset - PM135

Reset l

| Reset Energy

Reset Max, Demands

Reset Eilling/TOU Energy

Reset BillingfTOU Max, Demands

Reset Counters

Clear Min/Max Log

Clear Event Log

Clear Data Log

Clear all Log Files

Clear OperationfEvent Counters

]

Ok, Cancel

Help

Fi gua-E Reset Dialog

To reset the desired values or files:

1.

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 correspondi ng boxes, and
then click OK.

Reset Max. Deman... [X]

[ £l Demands
[~ Power Demands

[~ Vot and Ampere Demands
-

Ok | Cancel

Fi gua-z Reset Maxi mum Demands

Di al og Box
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62 Viewing and Clearing Device Diagnost
Using the Front Display

See Diagnostics Display  in Chapter 3 on how to view and clear device
diagnostics from the front display.

Device Info
Device Setup

) Tmessage (9

1. Power downiup
06/08/12 10:3506 NORM T1 --- |3
PRESS SIMULT.
-
Diagnostics Nomessages
06/08/12 10:55:06 NORM T1 ... ¢
Using PAS
Ensure that the  On-line button on the PAS toolbar is checked, select
Device Control from the Monitor menu, and then click on the Device
Diagnostics  tab.
See Device Diagnostic Codes in Appendix G for the list of diagnostic codes
and their meaning.
PM135 - Device Control x
Remote Fielay Control - Device Diagnostics 1 Communicatmns]
Device Fault Status
=
0
RAMData Fault =
H Wiatchdog Reset =
Sampling Fautt = i
CPL Exception = ﬁ
Run-time Error = Receive |
SWWatchdog Reset =
Power Down [
Device Reset =
Configuration Reset =
RTC Fautt =
=
Battery Low [
B
EEPROM Faut =
ak Cancel | | Help |

Fi gua-3 Device ContrioDe\Dilndaoggn oBsatxi cs Tab

To clear the device diagnostics events, click on Clear .
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63 Viewing Communication Status and St a

Ensure that the On-line button on the PAS toolbar is checked, select

Device Control from the Monitor menu, and then click on the
Communicati ons tab.
PM135 - Device Control X

Remote Relay Control | Device Diagnostics  Communications ]

Wireless Communications
RSl (Received Signal Strencgth), dBm Mat knowwn
GPRS status Mot connected

Communication Counters

ExpertPower client connections successtul 1] Clear
ExpertPover client connections failed i} Feceive
TCP natification client connections successul 0

TCP natification client connections failed 0

SMTP client connections successtul

SMTP cliert connections failed

ak. | Cancel | | Help |

Fi gue-& Devi ce Cont rioComnwdiogatBiokns Tab

This window indicates the present GPRS communication status (see
Setting Up GPRS Networ k in Chapter 5) and connection statistics of the
TCP clients (see Setting Up eXpertPower Client and Setting Up TCP
Notification Client _ in Chapter 5).

To clear the communication counters, click on Clear .

You can also clear the communications counters via the PAS Reset dialog
(see Resetting Accumulators, Maximum Values and Files ).

64 Remote Relay Control

You can use PA S to send a remote command to your meter to operate any
relay output or release a latched relay, except of the relays linked to an
internal pulse source. These relays are blocked for operating from outside of

the meter.

To access the relay control dialog, ensure thatthe  On-line button on the PAS
toolbar is checked, select Device Control from the Monitor menu, and then
click onthe Remote Relay Control tab.
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Fi gua-%

Femate Relap Contral l Device Diagnostics | Communications |

PM135 - Device Control X

Relay Mao. Remote Command
1 OPERATE hd
3 MOME | Frint |
4 MNOMNE = Send
5
5 Receive
7
g
9
10

QK | Cancel |

| Help |

Device ContrioRerbitadlofgye Bboxnt r ol Tab

To send a remote command to a relay:

1.

Select a desired command in the
Relay Command box for a relay:

OPERATE 1 to operate a relay

2.

RELEASE 1 to remove your remote
command, or to release a latched
relay

Click Send .

65 Upgrading Pevmwar e

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

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

To download a ne w firmware file to your device:

1.

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

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

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

Point to the firmware upgrade file
for your meter, click Open, and then
confirm upgrading the meter.
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Open P
Loak in: |l'f) Diowrload ﬂ L] EF B

35.1.1_C15F.hex
PM135_35.2.1_6785.hex

&

My Recent
Docurments

I File name: |F'M'I 35 351.1_C15F ﬂ Open |
My Metwork Files of type: |.hex ﬂ Cancel
Places

[ Open as read-only

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

Authorization Re... [X|

Password: | #]
oK | Cancel |

6. Observe the PM135 Display screen

wi t h "Fl ash Loader Runningé"”
notification as below

Flash Loader
Running...

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

PM135 - P:\FlashFiles\PM135_H... =]7/X]
Downloading file...

71.7% done I:I 00h 02rn 145 left

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

PM135 - P:\FlashFiles\PM135_H... [=)[0/X]

Download is complete
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Chapter 7 Moni t omMengrs
71 Vi ewi ng-tRem@ael Dat a

Real-time data can be continuously retrieved from your devices and
updated on the screen at the rate you defined in the Instrument Setup.

To get real -time data from your meter:
9. Ensure thatthe  On-line button on the PAS toolba  ris checked.

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

11. Point to RT Data Monitor on the
Monitor  menu, and then select a
data set you want to view.

Polling Devices

Click on thher AP@dA toi n ulk bowgtonpoqooll ithé meter once
or continuously.

Click onthe Stop button B to stop continuous polling.

The following picture shows a typical
data monitor window.

e PAS V1.4 - [C:\Pas] - RT Data Monitor Set #2 - PM135
Flle Edt Wew Monfor Logs MelerSetp Took Repors Window Help

L@ B W [rmas ~mP-B-EEB x 0 385 R
= A= o
P35 RT Dita Wonitar St =2 oBwT2 13982 -

o[ ateftne | Wi | ¥2 | ¥ | T [ 12 | T | kWLI [WWLZ kWL [kvarll [kvariz | kvarl3 | KWALL |WVALZ [WWALS | PFLL | PFLZ | PFLS | ViTHD [ VZTHD | W3 THD | 11 THD |12 7D | 137HD | TLKF | 1ZEF
"1 [ Bjoe/12 130656 2308 7306 2308 1424 1420 1418 1432 1415 1395 0086 0051 0095 1435 1416 1396 0999 0999 099 B z 7 2059 7051 2036 635 61§
7| 08/06/12 130017 2309 2306 2308 1419 1419 1422 141l L1303 1357 0081 0043 0089 1413 1304 1359 0399 0999 0.9%0 2 2 z 2059 2051 E36 635 615
3| 0B/UF/12 1308:18 2309 2308 2308 1419 1409 1422 1411 1383 1357  O0AI D43 0089 1413 1384 1350 0996 0999 0.998 2 z 2 053 51 2036 635 BLS

0612 130649 251 2309 231 1416 1420 1424 1407 1377 1355 0077 0041 0085 1409 1378 1350 0399 1 099 2 2 2 2068 2009 208 615 648
5 |oee/z 130520 231 231 z31 141z M4d6 1423 L393 1361 1358 0000 0043 0099 1395 1961 1361 099 0999 0995 2 z z 268 203 200 635 649
6| 0B/0612 130021 231 73 230 1404 1400 1417 13/ 1340 L3¢ 0078 0037 009 1300 1349 1367 0ss 1 099 2 2 z s 203 200 615 648
7| etz 1022 231 e R e - - P
o :::::;:: s o4 = RT Data Monitor Set #2 - PM135:2
0| o061z 150525 2309 B s @ @» o
— PAIT15 BT Data Monitor Set 22 AVERAGE MEASUREMENTS 18,0612 114825 N
— g [ i | er
—] v 703 | e | %08
—] oo
—] v o | e | 208
— ap.
— 3 09 | 208 | 208
| 004
—] 145001
— i " ;| 1er | rem
—] aoo
| 145,004
] 2 1420 1418 | 1420
— 000+
— 145003
—] i o W | et | 1z
—] 00 |
—] 45101
—] i weit |tz | an e
—] 000
— 4500
— 1 wz | 1 | 0w | e
—] o004
—] 45101
] ] ws | 1w | 1 s
— 000§
—] 45103 T
— i vt | oos3 | oost | ooes
— o000 -
— OBIOBA 2 0BG 2 OADEA2 DB0EA 2 DBDBA2 DBOBA 2 ARG 2 OBIOBH 2 A From DB/06(12 1 3:08:16. 300
< 130816 130817 130848 130818 1308:20 1308 A 130623 1308:24 130625 To  OB/D&12 13:08:17.300
Ready Ready

Fi gur-E RT Mpaatid or Wi ndow

You can open as many monitor windows as you wish, either for different
sites, or for the same site using different data sets. An open data monitor

window is linked to the current site and does not change if you select
another site in the sit e list.

You can view acquired data in a tabular form or in a graphical form as a
data trend.

Organizing Data Sets

PAS supports 33 programmable data sets with up to 40 data parameters.

Set #0 is intended for simple meters, which have a limited number of
parameters, and is not recommended for the use with the PM135 . Tore -
organize data sets, select RT Data Sets  from the Monitor menu or click
on the button  [EHl on the local toolbar.
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Some data sets are preset for your convenience and others are empty.
You can freely modify data sets.

See Appendix D for a list of data available in your meter.

Polling Options

To change the polling options, click on the Data Monitor window with the
right mouse button and select Options.

If you check Do not stop on errors , polling is resumed automatically
when a communication error occurs, otherwise polling stops until you
restart it manually.

Options (X
View | Table |
Records in table: Units:
Woltage
10 =
- " Primary
" Secondary
Current
v Do not stop on error + Primary
r " Secondary
0K | Cancel Apply Help

Viewing a Data Table

Changing the Data View

PAS displays data in either a single record or multi -record view. To change
the view, click on the Data Monitor window with the right mouse button

and select either Wrap to see a single record, or UnWrap to go to the
multi -record view.

Adjusting the Number of Rows in a Multi -Record View

Click the window with the right mouse button, select Options, adjust the
number of records you want to see in the window, and then click OK.
When the number of retrieved records exceeds the number of rows in the
window, the window scrolls up so that older records are erased.

See Working with Tables  in Chapter 9 for more information on working
with tables.

Viewing Data Trend

To view a data trend, click on the Ii button on the local toolbar.
To change the time range for your graph, click on the button on the

local toolbar, and then select the desired date and time range.

See Working with Graphic Windows in Chapter 9 for more information on
working with graphs.

Saving Data  to aFile

To save retrieved data to a file for later analysis, click on the Save button
E select an existing database or type the name for a new database,
and then click Save.
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72 Vi

To avoid confusion, do not store data files into the Sites directory where
site databases are located.

Printing Data

To check the report, as it will look when printed, select Print Preview
from the File menu.

To print retrieved data, click on the % button on the PAS toolbar, select
a printer, and then click OK.

Real -time Data Logging

PAS allows you to store data records to a database automatically at the
time it updates data on the screen.

To setup the real -time logging options:
1. Openthe Data Monitor wind ow.
2.  Click on the RT Logging On/Off

% button on the local toolbar, or
select RT Logging Options from
the Monitor menu.

3.  Select a database, or type the name
for a new database and select a
directory where you want to save it.

4. Select the number of tables, and the
number of records in each table you
want recorded.

5. Adjust the file update rate for
automatic recording. It must be a
multiple of the sampling rate that
you defined in the Instrument Setup
dialog.

6. Click Save .

When you run real -time data polling, PAS automatically saves retrieved
records to a database at the rate you specified.

The RT Logging On/Off button % on the toolbar should be checked all
the time. You can suspend logging by un -checking t he button, and then
resume logging by checking it again.

ewi ng-tRemael Mi n/ Max Log
To retrieve the real  -time Min/Max log data from your meter:

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

2. Point to RT Min/Max Log on the
Monitor menu, and then select a
data set you want to view.

3. Ensure that the On-line button Qﬁ
on the PAS toolbar is checked.

4. Clickonthe Poll button W .

PAS supports 9 programmable data sets that you can organize as you
wish. To build your data sets, select MinMax Data Sets from the

Monitor menu or click on the button on the local toolbar.
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See Working with Tables  in Chapter 9 for more information on working
with tables.

73 Vi ewi ng-tRenael Wavef or ms

To retrieve real -time waveforms from your meter:

1. Ensurethatthe On-line button &
on the PAS toolbar is checked.

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

3. Select RT Waveform Monitor from
the Monitor menu or click on the

B button on the PAS toolbar.

Use the Poll button B fora single -step poll or the Continuous poll I
button for continuous polling.

To stop continuous polling, click on the Stop butto n B .

The meter provides simultaneous capture of six one -cycle voltage and

current AC waveforms at a rate of 64 samples per cycle. To give you a
more representative picture, PAS extends the waveforms across the
window up to eight cycles b  y repeating the captured waveforms.

To select the channels you want to view, click with the right mouse button

on the waveform window, select Channels..., check the channels for the
phase you want displayed, and then click OK.
See Working with Graphic Windows in Chapter 9 for more information on

working with waveforms.

Retrieved waveforms can be displayed in different views as overlapped or
non -overlapped waveforms, as RMS cycle -by-cycle plot, or as a harmonic
spect rum chart or table.

Viewing a Waveform Graph

When you open a new file, PAS shows you a waveform graph with non -
overlapped waveforms as shown in the picture above.

Click onthe = button on the local toolbar to see overlapped waveforms.

Click on the Igg butto n for non -overlapped waveforms.
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Viewing a Frequency Plot

Click on the HZ button to view a cycle -by-cycle frequency plot for the
sampled voltage waveforms.

Viewing a Harmonic Spectrum

Click on the |lw. button to view a spectrum chart for the selected
waveform channel. PAS provides voltage, current, active power and
reactive power spectrum charts. See Viewing Real -time Harmonic
Spectrum _ for more information on viewing options.

Viewing Phasor Diagrams

The phasor diagrams show you relative magnitudes and angles of the
three -phase voltage and current fundamental component. All angles are
shown relative to the reference voltage channel.

To change the reference channel, click on the waveform window with the
right mouse button, select Options..., click on the Phasor tab, check the
channel you want to make a reference channel, and then click OK.

Viewing Symmetrical Components

Waveform views have an additional pane at the right where PAS displays
the symmetrical components for voltages and currents, calculated for the
point indicated by the left marker line.

To enable or disable the symmetrical com ponents, click on the waveform
window with the right mouse button, select Options...,  check or uncheck
the Symmetrical components box on the Channels tab, and then click
OK.

Viewing Phase  -to -phase Voltages

PAS can transform phase -to-neutral voltage wavefor ms in configurations
with a neutral into phase  -to-phase waveforms allowing you to view the
waveshape, angle relationships and harmonics of the phase -to - phase
voltages.

Click on the ¥ button on the waveform window toolbar. Click the button
once again to return to phase -to - neutral waveforms.
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74 Vi ewi ng-tRemael Har moni ¢ Spectrum

To retrieve real  -time harmonic spectrum from your meter:

4, Ensure thatthe On-line button Eﬁ on the PAS toolbar is checked.

5. Select the device site from t he list
box on the toolbar.

6. Select RT Harmonic Monitor from
the Monitor menu or click on the
button on the PAS toolbar.

Click on thher AP@dd i nulk bwgtonpoqodll ithé meter once
or cont inuously. Click onthe  Stop button B to stop continuous polling.
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PAS retrieves harmonic spectrum for V1 -V3 and 11 -I13 channels.
Harmonics can be displayed as a spectrum chart for a selected channel or

in a table. PAS can also synthesize waveforms based on the harmonic
spectrum to let you view a shape of the voltage and current waveforms in

your network.

Viewing a Spectrum Chart

Click on the [ button to view a spectrum chart for the selected channel.

To change a channel, click on the window with the right mouse button,
select Channels..., check the channel you want displayed, and then click
OK. PAS provides voltage, current, active power and reactive power
spectrum charts.

PAS can give you indication on whether harmonic levels in the sampled
waveforms exceed compliance limits defined by the power quality
standards or local regulations.

To review or change harmonic limits:
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Viewing Realktime Harmonic Spectrum

Click on the spectrum window with
the right mouse button and select
Li mit.sé

Select a known harmonics standard,
or select Custom and specify your
own harmonic limits.

Check the Enabled box to visualize
harmonic faults on the spectrum
graph and in harmonic  tables.

Harmonics that exceed selected compliance levels are colored in red on
the graph and in the tables.

Limits X
Limits |
Woltage Current
Harm. Distortion, % A Harm. Emission, Amp A
HOz (2.0 HO3 (50 HO2 | 255 |HO3 |4541
HO4 |1.0 HOS | 6.0 HO4 |90 HOS | 28.9
HOE (0.5 HOY (50 HOE (3.0 HOT |41.2
HOE |05 HO9 |15 HOg | 7.2 HO9 |96
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H14 (0.5 Hi15 (05 H14 |21 H15 (1.4
Hi1E |05 H17 |20 Hi1E |15 H17 |13.6
H1& (0.5 H19 (1.5 H1& (05 H19 |94
H20 |05 H21 |05 H20 |1.4 H21 |07
H22 (05 H23 (1.5 H22 (1.3 H23 (7.5
H24 |05 H25 |15 H24 |0E H25 4.0
H2E (0.5 H27 |15 s H26 |11 H27 |05 »
Standard Standard
EM 50160 400V-36.5kY v | |GE/4 2001 400v |
v Enabled Default IV Enabled Default

Cancel | Apply | Help |

Fi gur-4& Har monic Limits

Viewing a Spectrum Table

Click on the

EH button on the local toolbar to display the harmonics

spectrum in a tabular view for a selected phase or for all phases together.

The spectrum table shows voltage, current, active power and reactive
power harmonic components both in percent of the fundamental and in
natural units, and harmonic phase angles.

To change a phase, click on the window with the right mouse button,

select Options...

, check the phase you want displayed, and then click OK.
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Viewing Realktime Harmonic Spectrum

e PAS V1.4 - [C:\Pas] - RT Harmonic Monitor - PM135
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Viewing Synthesized Waveforms

To view the synthesize waveforms based on the sampled harmonic spectrum,
click on the Eﬁ button on the local toolbar to view non -overlapped voltage
and current waveforms, or click on the = butto n to view them overlapped.

PAS shows a pair of 4 -cycle voltage and current synthesized AC waveforms
for a single phase.

To select the channels you want to view, click with the right mouse button on
the waveform window, s echeekahe chan@disaan theephase
you want displayed, and then click OK.

Fi guf& RT Har moniicSyMdrietsarzed Wavef or ms
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