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Dear User,

This manual has been written in detail to cater for a user with no prior knowledge of the way the PM3000, PM2000 or
PM1000 works. The sophisticated user may wish to skip through many sections but some parts such as the Help
section and discussion on maintenance are worth reading.

For a first time user we recommend you use PMScreen on your computer or on your portable device (if your
analyser is Bluetooth enabled) and play with the menus. They will lead you logically and easily through the
operations and you will soon become familiar with your Ranger Power Master’s capabilities.

The PM3000, PM2000 and PM1000 have been rigorously designed and built with safety as an important aspect. Be
extremely conscious of the hazardous nature of the environment into which the analyser will be connecting and
operating and take note of all the safety statements included.

The author would be grateful for any comments on this manual including any items you would like covered or added
to. Please advise her if anything is difficult to understand. Also we shall always be interested in application notes that
we can add to the Appendix and pass on to other users. E-mail her at sales@outramresearch.co.uk or the Engineers
at support@outramresearch.co.uk.

Enjoy your PM1000 and let us know how you get on.

With best wishes from all at Outram Research.

Graphic Symbols used on the PM1000 and in this manual are in accordance with table 1 of the Safety
Standard that appears in Appendix D.

Copyright © Outram Research Ltd 2020
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Warning

Safety Warnings

A Please read and feel comfortable with the safety warnings below.

Warning

The Symbol A is about SAFETY and concerns YOU.

Please read and take careful note of the following safety recommendations before using your
PM1000 for the first time.

A This symbol is displayed on the instrument to alert the user to the potential danger of using it.
The symbol also appears from time to time in this product manual. In some cases A draws

attention to the fact that the parts or adjustments to which A refers are not serviceable by the user.
In all cases the unit MUST be repaired or serviced by properly qualified personnel. Please note that
this includes changing internal fuses and batteries.

These following safety statements are particularly concerned with connecting your analyser
to the power source. To ensure your safety and avoid any damage to the PM1000 please take
careful note.

A Because you will be attaching the PM1000 to a potentially hazardous live circuit, you must be
suitably qualified. Before you make any such connection or disconnection you need to understand
the dangers associated with doing this and how to eliminate those dangers and control the risks
associated with CAT Ill (Category IIl) type high fault current electricity supplies.

A LETHAL VOLTAGES MAY BE PRESENT if any conductors are exposed. IF IN DOUBT,
SEEK ADVICE.
Current Measurement Leads

A Any current transformer (CT) used with this analyser must be voltage output type. This
equipment is NOT designed for use with current output, current transformers.

A When installing voltage output current transformers, first connect the CTs to the adaptors and
then the adaptors to the analyser before you attach them round the source of power. Be careful not
to touch any of the connection points.

A Always make sure that your analyser is positioned in a way that ensures it is mechanically

stable. There must be no possibility of the test leads becoming disconnected from it while they
remain attached to any external power source.
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Brief Introduction

The PM1000 is extremely simple to operate. It is
possible that some units may be used throughout their
lives to deliver all the data required without any user
adjustments or configuration changes.

Recordings are made automatically by default. The
current default configuration is 1@ Full PQ 7day, see
Appendix C for precise details of the parameters
recorded over the 7 day period. If you are recording at
a new site for the best part of a week, and if these
parameters are what you want to see, don’t change
anything! You may of course change the parameters
to be recorded on your next recording, if later desired.

Our Pronto for Windows analysis software provides
you with the essential means of data download,
presentation and archiving. You will find the Pronto for
Windows software on the Customer CD provided with
your Kit.

Pronto may also be used to configure the PM1000,
and for those who want direct access to the instrument
and to see it working in real time, we give you a Virtual
Screen Interface program called “PMScreen”. This
program, which opens with a button from within the
Pronto program, may be used to alter any of the
PM1000 settings. Please see chapter 3 for more
details.

Brief Introduction

The physical interface between this PM1000 and a PC
is via the USB-C to USB-A serial cable. Itis also
possible to connect over Bluetooth to a portable
Bluetooth device such as an Android tablet or mobile
phone. Do ask your distributor or Outram Research
Ltd directly if you would be interested in purchasing
one of these devices with both of our Apps; PMScreen
and PMGateway pre-loaded.

Background

For users who know other Adaptive Store or Ranger
Power Master products, this system will be very
familiar. The Pronto interface, the Adaptive Store
process, parameter selection and other set-up
functions are the same (though restricted to the
specific single phase application for which the PM1000
was designed) and even the virtual screens of the
PM1000 are almost identical to those of the PM3000.
The PM1000 is in fact based on the PM3000.
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General Details

The Baud Rate for the USB-C to USB-A link is
115200Bd. When communicating between your PC
and your PM1000, if using the Pronto Software, it is
already set up for this. However, just for the first time
using PMPortMonitor, our logger/PC connection utility,
you will need to input this Baud Rate before it can
initialise communications.

Recordings start 1 minute after power is applied to the
voltage inputs.

If power is removed in the middle of a recording,
recording will cease after 10 minutes, and resume
when power is reapplied, provided the original
recording time has not expired while the power was
off. Note that if you move the unit from one site to
another during a recording, recording will restart
immediately when power is applied at the new site,

Familiar Users

since the unit has no way of knowing that it is not still
installed at the original site.

After the original recording time has elapsed, or the
unit has been removed from site and is re-awoken to
run from battery, recording will have stopped, and the
data should be read by Pronto. Once data has been
read, even if the memory is not erased, a flag is set in
the unit to tell it that this data can be overwritten if
necessary. The unit will then restart automatically
when line power is reapplied. Thus recording and
maintenance can be entirely automatic.

Note you may access the unit and down-load data
without line power attached, however the unit will do its
best to turn itself off if it is not being interrogated by the
PC. (The PC can wake it up again, but there may be a
few seconds delay in response. See below)

The PMScreen User Interface

PMScreen is a program which may stand alone or be
run within Pronto. It is installed with Pronto Rev 5.33 or
later with, in the latest versions, a “Connect with
PMScreen...” button appearing on the Functions Panel
to the right of your screen.

Pressing this button starts the application, which (if the
USB cable is plugged in or the unit is connected over
Bluetooth) should produce this screen on the analyser
(see below left).

It will not be this screen every time you access the
PM1000 — it will be however you left it. The PMScreen
application program ONLY provides a screen space
and mouse interface. The screen content comes from
the analyser itself, hence if you close PMScreen and
re-open it later, the analyser screen is likely to be the
same as it was when you last looked at it. The mouse
can be used to click on one of the screen “buttons”, for
instance “Continue” in the screen above, to bring up
the next screen etc.
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Power Drain On The PM1000

PMScreen has the ability to wake up a PM1000 (or a
PM2000, PM3000 or PM7000) from a dormant
condition, as has Pronto. Pronto however only talks to
the instrument when the operator requests some kind
of service, so if the operator downloads an analyser
then examines the graph at length, the analyser itself
may go to sleep if it is not powered even though
Pronto remains open.

PMScreen is different. All the time you are using
PMScreen, it interrogates the PM1000 to find out if its
internal screen has changed, and if so, reads it to

Familiar Users

reproduce it on the PC screen. Consequently the
analyser is never given a chance to go to sleep, and
even if it did, PMScreen will deliberately send a wake-
up code whenever a minute has elapsed since the last
response. PMScreen can therefore drain the battery in
the PM1000 (or PM3000 etc.) if it is not powered
externally. So unless you anticipate only a short
session without power (say a download over Bluetooth
or a quick configuration amendment), it is best to use
the line power or the USB lead when communicating
with the PM1000.

User Interface Behaviour — Principal Differences From The

PM3000

As mentioned above, the PM1000 interface and
functionality are identical to those of the PM3000
except where the different applications demand
differences. Specifically the areas of difference are:

e Serial Interface is via the USB-C to USB-A link
instead of USB-B to USB-A.

e There is no display, though internal screens are
prepared just as they are for the PM3000. These
screens must be expressed on a PC or Bluetooth
device using PMScreen rather than a built-in
display.

e Without a Liquid Crystal Display, status information
is made available through an LED interface visible
on the PM1000 through its clear polycarbonate
window.

In software, differences are:

e Automatic Start of Recording. This is the main
difference. The automatic start process and the
relatively well-known application of residential
monitoring mean operation can be entirely
automated if so desired.

e Hook-up —i.e. the name given to the particular
arrangement by which you introduce your signals
to be measured by the analyser. The PM1000 is
for a prescribed Single Phase hook-up. Input
signals are restricted in range so the Hook-up is
fixed. There are choices for current sensors which
may be Rogowski coil type (same type as on the
PM3000) or VOLTAGE output current sensors.

e Choice of Maths functions — these are appropriate
to the Single-Phase hook-up, so you will not find
Two-Phase or Three-Phase options present.

See Chapter 5 for details on Automatic Recording and
LED Behaviour. Please also see the Chapters 6 to 10
for an extensive discussion on the user interface.
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What is a PM10007?

The PM1000 is a state of the art data logging
instrument for measuring, displaying and storing AC
power parameters for single phase systems. It
measures voltage using a mains lead and current,
indirectly as voltage, with a Rogowski Coil that plugs
directly into the analyser.

PMScreen

Communication with your PM1000 is through the
virtual screen interface PMScreen. It provides a
transparent way for the PM1000 to present its “screen”
to the user via a PC, or portable device if using
Bluetooth, as though it was a touch screen on a
physical instrument. The PC Mouse acts as the user’s
finger or stylus, and a mouse click simulates touching
the screen.

Pronto application software

Downloading of accumulated historic information to
your computer takes place via a USB lead. Our
acclaimed Pronto application software provides all the
tools necessary to transform your data into useful
graphs and reports for analysis and review. This user
friendly software with online help throughout makes it
easy to understand and use.

Safety testing

Your PM1000 has undergone rigorous

safety tests and is certified against Category llI
requirements of the European IEC 61010 Standard
for a measuring instrument. Category IV is the
most stringent and the PM1000 must not be used
for such applications.

Introduction to the PM1000 —-—

Voltage and current input signals

The Live, Neutral and Earth voltage channels are fed
into three 4mm connectors on your PM1000 and the
single current channel is via a BNC connection.

The RATED maximum WORKING VOLTAGE

for the voltage terminals is 270 + 10% Vac.

The current measuring signals may be “rate-of-change
-of-current” from Rogowski Coils or conventional
signals from a voltage output clamp-on current
transformer.

You can derive various parameters from these direct
input signals using the sixteen maths channels
available for recording. Any parameter you want to
record you must first assign to a maths channel. For
more information on the available parameters please
see Appendix A.

It is helpful to understand that the information coming
into the analyser through the sensors does not go
directly to the recording channels. The analyser takes
from this data what it needs to satisfy the parameters
you ask it to record, makes its calculations and
allocates the results, i.e. your parameters, to each of
the channels as appropriate. [Chapter 8 includes a
discussion on the distinction between signals and
channels.] Even if your parameter is a simple voltage
measurement the analyser takes lots of samples to
calculate the RMS of the voltage waveform and then
allocates this result to your chosen channel as the
voltage reading.

The PM1000 calculates a true RMS result
independently every cycle.

Recording Modes

The PM1000 has two different ways of storing your
data to make best use of available memory. These
are Single Cycle Adaptive Store™ and Point Store and
which one you choose will depend on your application.

Single Cycle Adaptive Store™

Adaptive Store is an Outram Research patented

process. It is unique among Outram (Ranger)
analysers and enables you to use the memory in the
analyser in the most effective way.

When the analyser begins a recording it takes regular
samples (64 samples per cycle), processes the data
and makes this information available to the recording
system each cycle. If the information you are
monitoring is unchanging or predictable it will retrieve it
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but not store it unnecessarily. It does record a
maximum / minimum envelope within which all your
data falls. When the information begins to deviate
from this predictable state the analyser has (relative to
alternative recording methods) plenty of memory to
store the details and give you an accurate profile of the
transient. Again as the information settles into a less
changing, more predictable profile the analyser no
longer needs to store every record it takes. By being
aware of the length of time you wish to record for, the
analyser makes maximum use of its memory.

This storage mode is particularly useful for obtaining
accurate information over long periods. A more
detailed account of Adaptive Store is given in
Appendix B.

Point Store

Point store is the conventional way of collecting your
information. The analyser stores every record it makes

Introduction to the PM1000 —-—

in memory. You can select the sample interval and
recording time. The choice of sample interval ranges
from 12 hours down to one cycle. Recording time
varies between two years and 1 sec. Your analyser
advises you of the recording period that can be
achieved for a given interval, memory available and
number of channels to be recorded.

To understand the merit of Adaptive Store we invite
you to make two identical recordings, one with your
analyser in Adaptive Store mode and the other with a
analyser in Point Store. Take note of the comparative
resulting information produced for you by the two
storage modes.

Please see Chapter 8 on 'setting up your analyser' for
further details of the recording modes.

Your PM1000 has either 8MB, 16MB or 32MB of
internal memory. Retrospective upgrades are
available.

Configuration

Physical communication with your analyser is via
PMScreen. Operating it is very straight forward as the
graphics invite you to make your choices, in a logical,
friendly way. Also, at all times, by clicking for a second
or so on an area of screen you can bring up a relevant
help box. Our aim is to make learning to use your
PM1000 an easy and pleasurable experience.

As we have mentioned already, examples of what you
may wish to configure are recording mode, sample
rate and recording length. Other parameters include
scales and Current Transformer ratios, engineering
units, alarm levels, maths functions and password.
The password option allows you to protect your
analyser against unauthorised access.

Applications

Here are examples of some common measurement
applications:

¢ Residential voltage monitoring.
o Residential Flicker monitoring
e Residential load (current) monitoring

e Stray voltage monitoring or the neutral to earth
voltage. This can be quite important.
e Long Term Monitoring

Further examples will be posted on either the Outram
Research website (www.outramresearch.co.uk) or our
distributor websites, from time to time.
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System Technology

The PM1000 system is based on a 32 bit RISC
(Reduced Instruction Set Computer) microprocessor
which in layman's terms means there is plenty of horse
power available for further development. There is an
FPGA (Field Programmable Gate Array) and the entire
program, your long term configurations and your
recorded data are stored in non-volatile Flash memory.

The benefits of this combination are that your unit is
upgradeable out in the field via a PC: Changes can
even be made to some aspects of the hardware and
should faults or improvements be identified there is a
good chance they can be rectified or incorporated
respectively without you having to return the analyser
to the factory.

Introduction to the PM1000 —-—

Data is also stored in Flash Memory so even if the
batteries on your PM1000 run flat, you will not lose
your recorded data.

The Rogowski Coil signal processing is carried out
inside your unit so you need not be bothered with
separate electronics and batteries. This option may be
turned off in the software when you wish to use
conventional voltage output Current Transformers
(CT’s).

Clock

The Time-of-Day clock will be maintained indefinitely
(ten years plus) after loss of the power, by an internal
lithium battery.

Replaceable Parts

All items in your kit can be replaced or added to. You
can replace the fuses in the voltage probes.
Otherwise there are no user serviceable parts. The

internal fuses and batteries in the analyser may need
renewing. Your service department will be best
qualified to take charge of replacing these.

Communications

The USC-C to USB-A serial lead links the analyser to
a PC.

The USB lead should be plugged into the USB port on
your PC (earlier PM1000 models will have been
supplied with an Infra-Red to USB or RS232 serial
cable). This USB lead will also power your unit whilst
you are interrogating it.

Bluetooth will work up to 10 metres including through
cabinet doors.

=D

Example USB-C to USB-A Serial lead

(This lead may look slightly different from the one
supplied with your kit)
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Introduction to the PM1000 —-—

PM1000 Mk2 Technical Specification

Input Voltage: 2 channels, 0-270 Vac, Live to Neutral
and Neutral to Earth.

Input Current: 1 channel, ranges 0-1000 A RMS and 0-
50 A RMS. Sensing using a flexible Rogowski Coil.
Also works with standard, low current CT’s.

Channels: 16.

Accuracy: Volts and wide range current < 0.25% True
RMS +/-2 LSB’s excluding sensors. Narrow range
current < 1% True RMS excluding sensors.

Resolution: Programmable to 0.1 Vac and 0.1 Aac or
0.01V and 0.01A high resolution mode.

Maths Channels:

AC 1 Phase: RMS, Stray Voltage RMS Hi Res <
35V, Real power W, Reactive Power VARS (fund),
Apparent Power VA, Power Factor PF, Phase Angle,
Frequency, Instantaneous Flicker Sensation, Short Term
& Long Term Perceptibility, Flicker Flag.

Harmonics: Total Harmonic Value, % Total Harmonic
Distortion.

Other Maths Option: Channel X * Constant,

Channel X/ Channel Y, Filtered Channel X, Internal
Temperature, On Charge, Battery Volts.

Sampling: Continuous sampling at 64 samples per
cycle.

Recording: Single cycle True RMS response time; 16
bit simultaneously sampling all signals.

Recording Mode and Rate:

Adaptive Store: Unique storage management enables
extended recording & single cycle resolution on
significant signal changes.

Point Store: Selectable from single cycle rate to once
every 12 hours.

Memory: 3 options available: 8MB, 16MB & 32MB RAM.
Data Retention: Recorded data stored in Flash Memory.

Power: Runs and charges via an input to 'Voltage Input
Channel 1’ of 100-270 Vac.

Battery: 4 AAA NiMH batteries & 1 Lithium button cell.

Battery ride through: 10 minutes at a time. Operation
from fully charged battery with no ac mains power
present > 5 hrs at 25°C.

Safety & Standards: IEC 61010 (300V Cat I, Pollution
level 2), CE, IEC 61326 (EMC), IEC 61000-4-15.

Internal fusing: PSU, Battery stack, fused voltage
leads.

Communications:

User Interface: 3 status LEDs (Power on, Voltage in
spec, Recording /Memory).

Serial Port: Serial USB-C port, (up to 115.2K baud);
isolation >2.5 kV

Bluetooth (optional): Wireless interface (isolated)
reception up to 10m.

PMGateway App.: Enables Android mobile phone to act
as a Gateway. Send data files to your inbox, start and
stop recordings.

Protocol: MODBUS ASCII.

Computer Requirements for Pronto Software:
Windows 2000, XP, Vista, 7, 8, 10; 250MB hard drive
space.

Case: Multipurpose handheld enclosure with 4 soft grip
corners.

Dimensions: 207 mm x 120 mm x 36 mm.
Weight: 800 gm.
Operating Temp: -10°C (14°F) to 60°C (140°F).
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PM1000 Start Guide

First Step: Check Your Kit

PM1000 with Bluetooth and kit

Ranger PM1000 power quality analyser with rugged case

One 24" 6000 Amp Flexible Current Clamp (Rogowski coil) (max conductor size 8")
Mains lead

A USB-C to USB-A Serial Cable - lead supplied may vary in colour

Pronto for Windows Analysis Software

Customer CD

Configuration Guide for the PM1000

Customised bag

Android Tablet or Mobile Phone for Bluetooth communication (optional)
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PM1000 Start Guide

Second Step: Put Your PM1000 on Charge

Once you have taken delivery of your PM1000 we
recommend you put it on charge. You can either plug it
into the mains using the mains lead, or using the USB
lead into any USB socket, just as you would a mobile
phone, to charge the batteries ready for use. The USB
socket is located on the end of your unit, behind the
USB access panel, which should be slid back into
place whenever the USB port is not in use.

Whenever your analyser is plugged in, either recording
or not, the batteries will be charging automatically. We
recommend that when not recording, the analyser is
still plugged into a power source to keep the batteries

" CoHHECTIONS ||
i

- HELH

15JUH 20

well charged and the unit always ready for action.
This is good practice. However, the PM1000 can start
up with batteries pretty flat and function once power is
applied.

Once you have established your user interface via
portable device or PC (after step 4 or 5) you will be
able to check the current battery voltage by clicking the
status button (see below).

If your unit does not have Bluetooth please go straight
to the ‘Fifth Step’ of the Quick Start Guide.

= | .E:t.atuz. - Idle
‘ﬁ 18 15:04 :45
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& S.40 |
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Current
battery
voltage

Third Step: Put Your Portable Device on Charge

(If You Have One)

Take out your Android tablet or mobile phone provided
with your unit and its relevant charging cable. Plug into
your electricity supply to charge it up. Your device can
be used whilst on charge, however if you use it off the

cable we recommend you leave it on charge when not

in use.

We also recommend a car charger to charge your
portable device as a useful addition to your kit if you
will be using the analyser at different geographical
locations.

Fourth Step: Make the Communication between the
Portable Device and the PM1000

Once the portable device is charged, make your
connection with the analyser.

Prepare the PM1000

Plugging in the PM1000 will wake up the Bluetooth

communication. The Bluetooth LED on the front of the
unit, on the bottom left hand corner, should flash twice
every 4 seconds to show that the Bluetooth is awake.
The Bluetooth will remain in this “Discovery Mode” for
about 10 minutes after the unit has been plugged in.
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Prepare the Bluetooth connection

The next step is to open “PMScreen”, the application
program that brings the live PM1000 screens onto your
computer or portable device. If you have received
your portable device from your distributor, PMScreen
will have been preloaded into the principle functions of
the device. Once you have turned it on, click on
“START” and search for it, if the icon below is not
immediately obvious.

Open “PMScreen”.

PmScreen

The nominal range for Bluetooth communication is 10
meters (30 feet). It may be more in open line of site
conditions or less if obstructions lie between the
devices. If the portable device and analyser are within
range of each other, and if the analyser is in discovery
mode (the blue light to the bottom left on the front
panel is flashing), the portable device should offer a list
of any Bluetooth devices in range. The reference to
the analyser will come in the form of PM1000SNxxxx.
The Serial Number (SN) of your analyser can be found
on the back of the unit.

Click on the Serial Number of the analyser you wish to
talk to. The first time you connect you may be asked
to input a passcode. This is 1234. Once you have
entered it, click ‘Done’. This will cause the portable
device to connect to the analyser and the Bluetooth
light on the analyser will go solid blue. Initially
PMScreen may say the analyser is not responding
(actually the analyser is waking up but can't talk
properly yet). Then it may say “Busy - checking for
Logger...” and then “Connecting...” and then “Found
SNxxxx”.

PMScreen will show one of the following:

e its initial screen (see below), if you have started a
new session or

o the screen that was active when you disconnected
from the previous session.

At this point you are now in contact with the analyser.

PM1000 Start Guide

Power Master
SIHGLE PHASE LOGGEFR

Pr41000 SERIES
REL: 1.028

Continge

This is a typical PM1000 initial screen as seen on the
portable device.

Now with your device in your hand you can play
around and explore all the options that are available to
you within your PM1000.

Note

Before you go any further, you may wish to explore the
PM1000 menu interface in some detail without
involving the analyser. You can do this via the
PMScreen Simulator. See later in this Start Guide in
the section “Sixth Step”.

Starting to Record Data

At this point you can either load Pronto for Windows,
our software, into your PC (“Fifth Step”) or go straight
to recording using your PM1000 (“Seventh Step”) and
come back to loading Pronto to the PC later.
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Fifth Step: Make the Communication Between the

Computer and the PM1000

You can produce the same screens on your PC as you
can on the portable device. To bring ‘PMScreen’ up
on the computer, first insert the customer CD and
follow the instructions to download the Software Pronto
for Windows. Your Software Product Key can normally
be found on the CD cover.

As part of this download, you will also install various
necessary utilities used to improve your experience
with your analyser. PMScreen, the PM1000 user
interface we have already discussed, is one and
PMPortMonitor is another. PMPortMonitor is a utility
used for automatically recognising your logger (and
any other Outram / Ranger Instrument) when it is
plugged into your PC making connection with your
PM1000 straightforward.

Connect to your PC by plugging in the USB lead to
your PM1000. The USB-C socket is found by sliding
back the USB access panel on the end of your unit.
This panel is to provide a weatherproof barrier when
the USB cable is not in use. Connect your logger to
the USB port on your PC.

Using PMPortMonitor

PMPortMonitor should automatically appear. If you
cannot see it, check behind other programs if you have
them open. Otherwise PMPortMonitor.exe can be
found and launched from the recently downloaded
Pronto4w directory (recommended to be saved onto
your C: drive).

As you can see, the utility has automatically found the
FTDI USB serial port on COM 4. This COM number
will depend on where on your PC you have plugged

the USB cable into. If you connect the unit over
Bluetooth by ‘adding a Bluetooth device’ to your PC (if
it is Bluetooth enabled), a different communication port
will be found. When searching for your unit in the list
of Bluetooth devices available, the name of the unit will
be in the format PM1000snXXXX. Pair with the device
by giving the code 1234 and go back to
PMPortMonitor.

Now you may have 3 designated COM ports. The
computer has recognised the Bluetooth connection as
both incoming and outgoing. You are only interested
in the outgoing connection (which includes the serial
number of your unit). You can ignore the other.

N.b. We would, in normal practice, not recommend
making the connection via both the Bluetooth and the
USB at the same time, as it might slow your
communication down.

The other downloaded Applications available to you
are listed on PMPortMonitor.

PMFiles allows you to manage the configuration files
and recorded data within your logger:

PMMeter allows you to view all the live measurement
data at the same time on your PC, without necessarily
carrying out a recording. This example is a unit
measuring 10 out of 16 channels with no external
sensors connected, just the USB lead.

PM1000 Power Quality Analyser Operating Notes 22



PMMeter is also available through the PMScreen App
which can be used on most Android Tablets or Mobile
phones.

Selecting the Baud Rate

The one thing you must do, before trying to make your
connection this first time, is to select the correct Baud
Rate (the speed at which traffic flows between the
analyser and the computer). . For the PM1000 this is
115200 Baud (4th on the list on the right hand side).

Then select which utility you want to use, in this case
PMScreen and the COM port you want to
communicate via. In this case we choose the wired
USB port which will be faster than Bluetooth. Then
click on the button on the top right to launch PMScreen
on your PC.

If you happen to choose a different port on your PC
next time you come to use it, a different port will be
listed by PMPortMonitor, however the correct Baud
rate for this unit will have been remembered so there is
no need to select it again.

The other option you have for making a connection to
a new analyser is through the Pronto Software itself. If
you would like to choose this method, launch Pronto.
For now close the Tutorial page that appears and
follow the “Start Up Assistant” to connect to your
PM1000. The first time you make a new connection
there are four steps.

Startup Assistant
In Step 1 the default selection is “Control and/or

Playback data from a analyser”. You do not yet have
any data and files to browse for.

PM1000 Start Guide

Click on ‘Next’.

In the following Step 2 for this first connection select
‘Create new connection settings’.

Click on ‘Next’ to bring up Startup Assistant Step 3.
This will give you the list of Ranger products supported
by Pronto.

The PM1000 Mk2 is bottom right on the list. Scroll
down and click on it, then click on ‘Next’.
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[ Startup Assistant Step 3 s

Select the type of Logger you wish to connect to

Connect

PM7000 PM7500
ﬁ7 ot | ‘ i I L1 \
-l -'; Q/ ange U b HZ Shaow..
(s e - dan s
' 1T 9 Groups
N, =
— N\ Loggers
PMZ000 PM1000 Mk2 PM1000 PM6000

I~ Show Legacy product images

Phone

_ _ Comm
<Beck [ Hets |  Cancel | Heb y

Once selected, click ‘Next’ to bring up the final ‘Startup
Assistant Step 4’ screen. If the FTDI USB Serial Port
has not already been found we can now search for it.

Here is the opportunity to change the name, add
comments or alter the baud rate if you ever need to do
SO.

Click on ‘Edit’ and bring up an ‘Edit an Existing Logger
Address’ screen.

Clicking on ‘recommended rates...” will bring up Pronto
Help and advice on the correct baud rate. In this
instance, the correct baud rate for the PM1000 is
automatically chosen by Pronto.

Powertdaster 1000 on COM4 0Ok

ial Number 0

Cancel
one Numbei
! lumber Help
Comm Port COm4

Set Limits

Baud Rate

Net ss: |0 Use Network Address

Click on the Port box. A dropdown menu will reveal
the other COM port options. Select the one you need,
or ‘search’ for the relevant one, in this case COM 4.

d

Project File

Each time you connect your USB lead to the same port MOM File
on your computer the port number will be the same i.e.
4 . Comments:

Remember that the Baud rate for the PM1000 it is
115200 and Pronto will choose this value for you when

you select PM1000. (Different Ranger models may Click OK to return to the ‘Select Instrument for
have different baud rates). Click ‘Finish’. Playback’ window.
The following ‘Select Instrument for Playback’ window Finally click on ‘Connect'....

may come up confirming the right instrument is
connected to the right port.
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...and you’ll see on the screen ‘Pronto is connecting to
the instrument’.

Downloading at 115200 baud from ?

Reading list o ions from Logger

Cancel

Then once connected, if there are not recorded
sessions present in the logger you will be asked if you
want to start the Logger recording now?

Since we just want to connect with PMScreen, click
‘No’. You will be given a warning that there are no

recording sessions are in the Logger. Click ‘Ok’ and up

comes the main Pronto screen.

To bring up your PM1000 display click on ‘Connect
with PMScreen...” on the Functions Panel on the right
hand side..

This is how you talk to and configure your analyser via

the computer. The screen to come up will be
whichever you used the last time you talked to your
PM1000. For the first time you will see the initial
screen of your PM1000 on the computer in front of
you. This is the default screen with 'Power Master
Single Phase Logger’ that we saw previously on the
portable device.

PM1000 Start Guide

You can enlarge or contract the PMScreen area by
clicking “View”, Zoom in” or Zoom out”. This screen is
intended to give you an immediate indication of system
status, and especially the connections you have made
(the “Hook up”).

Subsequent connection to your computer

Please note that NEXT time you open Pronto it will
remember the previous connection information and
four steps will become only two steps, by choosing to
‘Control and / or Download data from a Logger’ then
choosing to download a Logger using the settings
listed in the box under choice 3) below.

If, however, you use a different port subsequently,
Pronto will ask you to go through a similar selection
process, and then it will remember that connection
also.

In fact, with PMPortMonitor opening automatically
when you connect your PM1000 to your PC, you may
find that it is easier to use that process rather than the
start up assistant.
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Sixth Step (Optional): Using the Simulator

Use the simulator for learning about PMScreen

Before you do your first recording (or after) you may
wish to play with the PM1000 Simulator. We suggest
that as you read through the rest of this manual you
have the simulator open on the computer and follow
the steps in parallel with the simulator.

If you wish to have the instructions and the simulator

open at the same time ‘Resize’ the material by clicking
on the middle box, top right of the screen...

B ]

... and make room for both programs on the
computer screen.

To bring up the simulator

Insert the customer CD into your computer. Launch
‘Pronto.exe’. Cancel the “Start up Assistant” as it isn’t
needed for this activity.

Click on ‘PMScreen’ on the Functions Panel to the
right.

If you have an analyser connected and are
communicating with it, clicking on ‘PMScreen’ will bring
up PMScreen on the computer screen. Select the
Simulator by clicking on ‘connect’ on the top tool bar of
PMScreen. Follow the path from ‘Launch Simulator’ to
‘PM1000’ after which the simulator screen will arrive.
See below.

If no analyser is connected, when you open Pronto,
after a while of ‘Busy - Checking for Logger’ the
following advice window will come up:

=)

For the simulator we don’t require a communication
route so click ‘No’.

In this example there is no analyser connected and
therefore no live PMScreen.

Click on “Connect” on the ‘PMScreen’ tool
bar, then “Launch Simulator” and select
“PM1000”. The simulator will arrive.

Yet another way into the simulator is to
click on PMStart on the customer CD and
follow the steps indicated.

Now you have the initial simulator screen
in front of you.
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SIMGLE PHRASE LOGGER

PrH1000 SERIES

REU: 1.009

Continue

The simulator will give you a comprehensive set of
artificial readings. Use this facility to investigate the
capability of your new PM1000.

Here is an example screen, the ‘Configure’ screen,
showing the options available to set up.

Further example screens

4= | Fhazor Diasram
4 UOLTS AMP5

“LH

Lizst Channels

URLC
ARLC
URC
ARLC

Explore what is available to you as you use your
PM1000.

When you close the simulator the following window will
appear. It is asking you to close down the executable

program running PMScreen. Click ‘yes’ and the
program will close down.

PM1000 Start Guide

mulator application

Don't ask me this again

Button help

If you hold down a button on PMScreen for a few
seconds, most of the time you will stimulate the
popping up of a help message. This message will
explain the function of the button you are pressing. We
hope you find it useful.
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Seventh Step: Make a First Recording with the PM1000
by Measuring the Live Mains (or Using the Simulator)

Below we go through some basic steps to show you
how to start a recording. These will be the same
whether you are practicing on the Simulator or doing it
for real on the analyser itself.

Simply plug in the PM1000 to the mains. Let us
measure this voltage.

In fact, the PM1000 is programmed to start recording
automatically after a delay of 1 minute once it has
been plugged in. Power must be available consistently
for the whole minute, so if the unit is removed and
reconnected, e.g. repositioned, the minute delay
restarts. The new recording will begin provided that
there is no data on the analyser that has still to be
downloaded, in which case the new recording does not
start.

So if you are confident that the analyser is configured
to record the information you require, then you can
install the unit, wait one minute, check the status
LEDs, and leave.

To check and amend the analyser configurations
follow the instructions below.

From the opening screen on PMScreen click on

m to produce the following

‘Connections’ screen.

COHMHECTIONS
I

- HELH

12:47:51
_E:-I FEE1:

This screen gives you the option of clicking on
‘Connections’ to look more closely at the single phase
hook up, preconfigured into the analyser, or at the
battery status as previously mentioned.

If you click on it will bring up the ‘Main Menu'’.

4= | Main Meru |

Exrlore

|| Power OFf |

This Main Menu screen gives you the opportunity to

select mw explore your stored data,
M to configure your different set ups,

mto start a recording,

m, to either display historical data or
in some cases it may be live, or m to

look at that Single Phase hook up again.

As we are interested in doing a simple “start” we shall
ignore these buttons for the time being and click on

M to bring up the next screen.

For the moment we want to review our initial set up as
configured by the factory. For this example, this is the
configuration named F Full PQ Test. Please note that
this default configuration name does change, please
see the next section for more details).

' CURREHT CONFIG: '
Click on & F FULL PR TEST o show

d= | Confia Actions|

CURRENTCOHFIG ¢ SAME AS)
F Full PR Test

| Edit

| Reyiaw
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Then on Mto get a general understanding

of this configuration.
Feuisw

il “CURREHT COHFIG"
STORAGE MODE
FIFO OFF

RECORD TIME 1 DAYS

Status LED Threshold o

In this case the recording mode is Adaptive Store,
FIFO (‘First In, First Out’ memory management) is off
and the recording will last 7 days. It also gives you the
LED status. LED status is discussed in a later section,
‘Automatic Recording and Status LED behaviour’.

Adartive

Click on s .| to return to the previous page and press

m to look at the configuration in detail and

amend if necessary. You can then save your new
configuration under a new name for future use.

Default factory configuration

For the purpose of a ‘quick’ start, all of the recorded
parameters of the current default configuration are
listed below (June 2020) . The other factory
configurations are included in the Appendices of the
full PM1000 Manual.

Signall Maths 4 ¢\ pq 7day

Channel

VA V line - neutral 0-300Vac

| I line 0-1000Aac
V2 V neutral - earth 0-300Vac

1 RMS of Signal Vin

2 RMS of Signal Il

3 % THD Traditional of Signal VIn
4 Value all Harmonics of Signal Il
5 Flicker sensation on Vin

6 Flicker flag on VIn

7 Flicker short term VIn 10 mins
8 Flicker long term VIn 2 hours

9 RMS of Signal Vne (High resolution)
10 AC Frequency

PM1000 Start Guide

If this configuration looks like it will capture all of the
detail you require then you can start recording. Press

to get back to the ‘Main Menu’ screen.

Now we select m and bring up the

‘Start Recording’ screen.
4= | Start Recordins
e F FULL PA TEST

el .ISessi-:-n 1

art
Mo

If you want to give this first session a different name

Click on the box Session 1 on the

above screen and bring up the Keyboard.

Session 11

Use the keyboard to ‘clear’ the box by pressing m‘

and type in another name (press W to get the whole

alphabet) and press m

Recordina
POL TEST

Mo

Now we can start recording. Click on | and
the analyser will start recording. The screen will revert
to the ‘Main Menu’:
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Note the recording button has changed to give you the

[
option to IR [

I ....................... "‘ button is greyed out so that you
cannot inadvertently turn the power off while the
analyser is recording.

L, but the

The PM1000 is now set to record for 1 week. If the
recording analyser is interrupted by a power outage,
the unit will continue to record for 10 minutes, then
stop. Once power is resumed it will automatically
restart in the same session for all the time the restart is
within that pre-set recording period, in this example 1

PM1000 Start Guide

week. If the set period is has passed, your logger will
not start again unless it is in FIFO mode.

At the end of the set period the recording will stop
automatically but it is perfectly OK to stop the
recording at any time to see the results, or download,
and then ‘start recording’ again.

Your PM1000 can be configured and a recording
started using either the portable device with its

Bluetooth communication method or the computer with
its Infra-Red communication.

Display

If you wish to view the current recording press

num

Eighth Step: To Download the PM1000 and Plot Results

To take the data out of the PM1000 requires a
computer and the USB lead supplied. The recording
will either have stopped because it reached the end of
the recording period, because it was stopped
manually, or the analyser will still be recording. In the
latter case Pronto will invite you to stop the recording
prior to the download as part of the download process.

To download we will use the USB communication to
the computer.

Connect the analyser to your PC using the USB-C
serial lead and open ‘Pronto for Windows’.

First of all, tutorials relevant to the latest Pronto
release will appear. There are many of these tutorials
available on our website to help you to familiarise
yourself with our software and to make the most of
Pronto for Windows. Once you have seen enough,
close this window.

Behind these tutorials the Pronto ‘Startup Assistant’
has appeared.
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The default is ‘Control and/or Download data from a
logger’ which is what we want so click on ‘Next’.

Use the list to select PM1000 if you have connected it
to your computer previously. If not, please see the Fifth
Step of this Start Guide which will show you how to
connect your logger to your PC.

Normally we would recommend you to click ‘No’.

Then you are asked if you wish to ‘Set logger clock to
computer time?’

Many computers these days have clocks updated
automatically from reference clocks on the internet. If
yours is one of these you may wish to click ‘yes’.
However, the Ranger analysers have good clocks that
The next screen may be the ‘Select Instrument for keep their time better than the average PC. So
Download’. If so, click Connect. generally speaking, click on ‘No’.

The next screen to come up invites us to stop the
recording if we have not already done so.

Unless you want a further recording click ‘No’.

The Logger change mode request has timed out

For Help. press F1

0K |

If you have taken a long time or gone off to get a cup
of coffee this screen may come up. Click ‘OK’.

Next you will be invited to ‘Erase logger memory?’
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The next screen offers us a place to save our
recording. Pronto already has a default folder called
‘Projects’. Click on ‘Browse’ to find an appropriate
place to save your new project.

There is a SINGLE recorded session in logger powermaster 1000 on com4

Recording Deta Logger Details

16.7 millis

1o Full PQ

110

Recording stoppe

Select the Project File to save this data into

Project file:

Advanced import options

Set harmon

Import

The following screen will allow you to create a new
folder or search for the one you want.

In this example we select the default folder, ‘Projects’.
The example here is called ‘Proj0003test’. Type it into
the box ‘File name:’ (We can discard it later.) New
recordings may go in a new or an existing project.

Note: If you have multiple recordings (we call them
sessions) from the same site, one after the other, save
them into the same project. This way they can be
viewed altogether in Pronto as if they were a single
recording.

Your recording will go in the Projects folder. Click
‘Open’.

Now we have a name and a location for our data.

This next screen comes up, where we can double
check our choices.

PM1000 Start Guide

There is a SINGLE n ion in logger powermaster 1000 on com4

Logger Details

g stopped by user

Select the Project File to save this data into

Project file: 1C:\Pre

Advanced import options

Set harmonic storage method and other ad

Import

When you’re happy with your choice, click ‘Import’.
NB If you have multiple sessions in your analyser, you
will be offered the choice of ‘Import all sessions’. This
will save all of them to the same project.

Pronto For Windows main browser

Once your data has been imported, Pronto’s main
browser is opened up for you.

In order to view all the parameters you have
measured, in this case in Adaptive Store, you can
expand the folders by clicking on the ‘+’ boxes next to
the headings. Or you can expand or contract all the
folders at once using the buttons in the middle of the
tab section (see below). If you hover over each button,
an explanation is given to explain what each one does.
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Once you can see your measured parameters you can
select which ones you would like to graph.

In fact, you have three options. You can either: a)
choose to select the parameters here, creating a graph
using default settings, b) use the graph assistant or c)
create a graph from a pre-loaded template, all options
which are available on the context sensitive Functions
Panel on the right hand side of the screen. You will
note that 'Graph Checked Data Streams’ (the quickest
way to create a graph) will remain greyed out until the
boxes are 'checked’ adjacent to one or more of the
measurement parameters.

As an example we will use the Graph Assistant.

It has four steps. Click on ‘Graph Using Assistant...’
In the first step you have the opportunity to select the

PM1000 Start Guide

data streams you want to graph by checking the boxes
next to the data stream. Red ‘A’s stand for the
recording mode, which is Adaptive Store, i.e. the more
detailed recordings.

The other three steps enable you to format the graphs
in different ways, selecting time period etc. You will
want to familiarise yourself with the choices at a later
stage.

Go straight to ‘Finish’ for a ‘quick’ graph. From then on
there are tabs on the project browser to help with your
graph selections. Each different graph is called a
‘view’.

Below is an example of a graph you might produce.

As just mentioned you can play around with the
different ways of formatting your graph and adding
text. ‘How to zoom in’ and other facilities are covered
in the Pronto video tutorials and help pages.

There is also a help guide available: 14 Things You
Didn’t Know You Could Do With Pronto For Windows.
Please ask your distributor for a copy.

Enjoy your PM1000. For further help see other
sections in the PM1000 Manual or the Pronto for
Windows Help on your customer CD.

You can also contact your distributor for support or
Outram Research Ltd on tel: +44 (0)1243 573050,
email: support@outramresearch.co.uk or via our
website: www.outramresearch.co.uk.
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PM1000 Voltage and Current Lead Connections
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Connecting up your PM1000—-—
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Introduction

This is very much simpler than for other products since
there is only one possible Hook-up, Single Phase!

Simply plug in the mains lead matching the 4mm
connectors on the lead to the corresponding colours
on the unit and if required, connect up the current
Sensor.

Connecting up your PM1000—-—

On the Main Menu screen of PMScreen click on
‘Continue’ to bring up a connection phasor diagram.
This way you can make sure that the current sensor is
the right way round.

cBIUN1:

Operation From A PC Using USB Interface Or Bluetooth

The PM1000 Power Quality Analyser is configured,
and downloaded from a PC via the USB-C Serial lead
or using Bluetooth communication. Separate software
drivers are not necessary in the PC, since the
operating programs contain the necessary protocol
and control functions.

The programs to be used with the PM1000 are:

e Pronto for Windows, Beta 121 or Rev 5.31 or later

e PMScreen, the user interface which can be
launched from within Pronto.

e PMPortMonitor, used to simplify communication
between your PC and your PM1000.

e PMMeter which allows the user a clear view of live
measurements

e PMFiles which enables easy file management of
the configurations and data files stored in your
PM1000.

o PMGateway, our Remote Communications App
available for install on most Android Mobile phones
or tablets to facilitate remote data download from
site.

Pronto for Windows works with the PM1000 Single
Phase Analyser as with other Outram Research
products, providing download, data presentation, and
many analyser control functions.

Bluetooth is woken up as the unit is connected and is
immediately available for connection using either a PC

with Bluetooth or with a portable device, e.g. Android
tablet or mobile phone, that may have been supplied
with your PM1000 kit. PMScreen will have already
been pre-installed on your portable device so it is
ready to use immediately out of the box.

For those who want the direct screen interface and
control over all analyser functions, PMScreen provides
a virtual screen to the PM1000.

The PM1000 is the active partner when used with
PMScreen. The PMScreen program is both passive
and unintelligent, providing only a means of display for
the screen information which is prepared and
controlled WITHIN the PM1000 instrument itself (it also
passes mouse clicks to the instrument to simulate a
touch screen). Of particular interest to someone
demonstrating the PM1000 may be the STATUS
screens, which show the decision making process
prior to recording. Please see Chapters 7, 8, 9 and 10
for details on how to configure your PM1000 using
PMScreen.

Both Pronto and PMScreen are able to wake up the
PM1000 directly. They are also both “network aware”.
Normally this “network awareness” is not used, but if
desirable can be invoked to control or interrogate more
than one unit at once.
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Connecting Up Your PM1000

Voltage Measurement

On the top end of the PM1000, next to the current
sensor socket are 3, coloured, 4mm sockets into which
connect the mains cable supplied with your PM1000
kit. Blue is Neutral, Green is Earth and Orange
(Brown) is Live. This is how the unit takes its voltage
measurements. It is worth noting that when the logger
is powered up the batteries will automatically be
charged.

Current Measurement

The Rogowski Coil in your kit measures current. You
will notice that on the back of your analyser, there is a
sticker that gives the serial number of the analyser and
the number of the corresponding Rogowski Coil. With
multiple analysers there need be no confusion as to
which coil goes with which analyser. It is worth
keeping a coil with its original unit, to maintain
maximum accuracy, as they will have been calibrated
together.

To take a current measurement the Rogowski Coil fits
right round the selected conductor. Pull the ring of the
coil to open it and push the ends together to close it.
Make sure the ends are joined tightly.

Be careful at all times to orientate your Rogowski Coil
(or any current transformer) round the wire to be
measured so that the arrow on the Rogowski Coil is
pointing in the notional current direction. This will

ensure that the phase of the voltage and current will be

measured correctly with respect to one another. This
is very important for the correct calculation of the
various power parameters.

Note, you can verify current direction and other hook-
up characteristics by reviewing the vector diagrams on
the PM1000 screen either at the top level connection
diagram or under the display / phasor diagram screen.
See Chapter 10.

The Rogowski Coil connects through the input socket
in the top of your analyser. In the past, a current
measuring device will have consisted of two leads, one
positive and the other negative. However, the
connectors into the PM1000 are dual coaxial
connectors: two, arranged one inside the other. The
lead in the Rogowski Coil is also a dual coaxial
arrangement. This simplifies connecting up and is
safer.

The analyser can be programmed so that each
Rogowski Coil can be used for current inputs between
two ranges: high range between 0 and 1,000 Amps
and low range between 0 and 50 Amps. Chapter 8
covers sensor configuration.

The Rocoil Rogowski Coils supplied with Outram
Analysers do not need external power or batteries,
making them convenient and easy to use.
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Automatic Recording

The PM1000 analyser does not have a touch screen,
nor any direct user controls. It therefore needs to work
automatically and indicate its status somehow so that
the user may have confidence in what it is doing.
When a PC is present the PM1000 can be operated
through the PMScreen program or Pronto For
Windows, and this is the way to change its operating
characteristics. However an operator may take the
PM1000 to site, install it and leave it in complete
confidence that house voltages are in specification and
it is recording correctly. This is achieved by a
combination of Automatic Behaviour, and an LED
array showing status.

The PM1000 uses several conditions to control
behaviour:

e AC voltage is present

e Memory is empty

e Memory contains recording(s), which may or may
not have been downloaded

e Whether the unit has been switched off since the
last recording was completed

The default condition for the PM1000 is to TRY to
record (if not already recording). (The recording period
to be used and number of channels to be recorded are
whatever has been set by the user (using PMScreen
or Pronto)).

Typically the unit WILL record if given a chance,
provided it has NOT got UNREAD data from a
previous recording. It may still contain data from a
previous recording, but so long as it has been
downloaded at least once, this will not prevent a new
recording being started.

Recording starts (or can be started) by:
e Direct user action through PMScreen or Pronto
Or automatically

o after AC has been detected consistently for 1
minute.

The automatic recordings erase any previously
recorded data before they start (unless that data has
not been read/downloaded, in which case the new
recording does NOT start). The operator can choose
to keep previously recorded (and downloaded) data
but in order to do this, a recording must be started
manually through PMScreen or Pronto. If the saved
recording was 4MB (the default single recording
memory allocation), then the subsequent recording will
use either 4MB (depending on the memory size
purchased with the PM1000 - 8MB, 16MB or 32MB) or
the remaining memory left in the unit, whatever that

Connecting up your PM1000—-—

may be.

The normal situation for an operator is to install the
unit, wait 1 minute, and leave. By this time the unit
should have begun recording and will be indicating
voltage quality and recording status, as discussed
below.

The 1 minute delay after power is applied is added to
give the operator a chance to remove or re-position the
unit before starting the recording. Power must be
available consistently for the whole minute, so if the
unit is removed and reconnected, the minute delay
restarts. This condition is intended to give the operator
the freedom to test the installation voltage, and make
satisfactory physical arrangements before recording
starts.

Once recording is complete (or has been stopped by
the user) the data remains in the unit, and since this is
a normal benign condition, the unit knows it should not
attempt a new recording. It knows this because
although conditions may be right for recording, the unit
has not been switched off since the recording ended,
so in all probability, it is still installed on the same
meter base.

Once the unit has been turned off (or turned itself off),
that “continuation” information is lost. When power is
reapplied it could well be on a new meter base, so this
time it will try to start a recording when power
conditions are right. As discussed above, the only
thing preventing a recording is the UNREAD recording
still in memory. Once the recording has been read,
that restriction has been removed, and recording can
start when power conditions are again right.

[Note that while a recording is incomplete, the unit will
continue to record after power up even though data
has NOT been read. The distinction is that when a
user starts a (say) seven day recording, power
interruptions occurring WITHIN the seven days are
assumed to be just that — interruptions — which are
either ridden through (if less than 10 minutes in
duration), or which cause shut down after the 10
minute ride-through and immediate restart when power
is restored. Only after the seven days recording time
(or whatever was selected) or the recording stopped
by the user, is further automatic recording prevented
until the data has been read.]
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Status LEDs

There are 4 LEDs recessed in the end of the unit.
Looking from end on, these are:

Power Line Voltage Memory/Recording

The 3 central Status LEDs are in a line, as shown
above. To the far left is a blue LED, to indicate
Bluetooth availability and connectivity.

To enable quick interpretation of the LED signals and
therefore the logger status, the front panel of the
PM1000 has been designed as a easy reference tool.

Connecting up your PM1000—-—

LED Interpretation
Power LED

This is red and only comes on when input mains is
present and > ~100V. (Normally this is 230V, so 100V
is way below the level it should ever see.)

The Power LED is on all the time the unit is powered,
even if it has been switched off, EXCEPT when power
has been newly applied, and the batteries have too
little charge to support operation. Then it will flash
every 2 secs to indicate that it is in the process of
waking up. In this case, please be patient for up to 64
secs. It is not driven by the processor, and has only
this simple function.

Power LED Meaning

There is no external power on the
Off ;

unit.

External power has been applied,

but the internal charge accumulator
Flashing Red wants up to a minute (64 secs) of

full charge before switching the
processor on. Be patient, it will
come on soon!

Red all the time either on or off.

Power is present. The unit might be

Voltage LED

This is bi-colour red and green. It shows the condition
of the line voltage, ranging from Off (< 50V) to badly
out of tolerance, just out of tolerance, just in tolerance,
and comfortably inside tolerance. Simply, if it is red, its
out of tolerance, if green, it is in tolerance. Note that
if it is not being measured AND evaluated (i.e. for
which no tolerancing is available), the LED stays off
permanently.

Voltage tolerance levels and setting

The tolerance levels are set in the factory, though they
may be altered in the field if necessary. Contact the
factory for details if required .

All Factory Configurations specify line voltage in

channel 1. The thresholds are set at -6% and +10%
around a nominal of 230V, as shown below:

Low (Alarm) High (Alarm)

Channel Function Threshold Threshold
(V) (V)
RMS Line
Voltage 216.2 253.0

The LED now reflects the state of voltage evaluation.

PM1000 Power Quality Analyser Operating Notes 39



Connecting up your PM1000—-—

Voltage LED Meaning

Off This signal is not being evaluated against tolerance.

Input signal is < 50V. This is typical when the unit is operated from the
Quiet flashing red (short pulse every charger on the bench at playback time. Its just showing that the signal IS
four secs.) being evaluated, but it is clearly not plugged to an AC voltage source, so its
nothing to be concerned about.

Angry red (on all the time except Signal is a volt or more out of tolerance. For tolerance level 216.2 to
for short gap every four secs.) 253.0V, this signifies signal is 50 to 215.2V OR = 254V.

Signal is just OUT of tolerance, by up to a volt. For tolerance level 216.2 to
Alert red (short pulse every sec.) 553 (" this signifies signal is 215.3 to 216.2V OR 253.0 to 253.9V.

Signal is just IN tolerance, by up to a volt. For tolerance level 216.2 to
Alert green (short pulse every sec.) 553 gy this signifies signal is 216.3 to 217.2V OR 252.0 to 252.9V.

Quiet green (short pulse every four  Signal is IN tolerance, by better than a volt. For tolerance level 216.2 to

Secs.) 253.0V, this signifies signal is 217.3 to 251.9V.
Note that the “All is well” sequence is quiet green, a under way, and when it has finished, that new data is
short pulse every four seconds. This is the same in memory which has not been downloaded.
pattern used in the PM3000 to indicate recording is
under way, and it applies in the PM1000 Single Phase In addition to showing whether data is in memory, this
Analyser too, as discussed next. So if all the LEDs LED operates rather like the “Timed Exposure”
(except the power one) flash in a quiet green way, it function on a camera — it flashes at one rate to show it
means the voltage is comfortably in spec and the unit is switched on, and at a more urgent rate to show that
is recording. recording start is imminent. When recording has

started, the flash rate backs off to the “quiet” regime
exactly in synchronism with the “comfortably in

Memory / Recording LED tolerance” rate on the voltage LED. So if all LEDs

(except power) are doing the same thing, slowly and
This too is bi-colour, and again the ANGRY RED quietly, and are GREEN, then all is well, the meterman
flashing condition is to be avoided. This LED gives can tiptoe away so as not to disturb it, and go to the
more information than the voltage LED, as it shows next site.

when data is in memory, whether it has been
downloaded, and whether the unit would like to start
recording automatically! It indicates that recording is

Memory/

Recording LED LAl

No power present, therefore it cannot start recording automatically. Or there IS power
Off present, but there is no data in memory BECAUSE its just been downloaded and erased. It's
the normal state after playback and erasure.

Power is present. Memory is empty. If nothing else happens, recording will start in 1 minute.
This is the condition after the PM1000 is plugged in for the first time after downloading and
erasure.

Alert green, (short
pulse every sec.)

Urgent green,
short pulse every
I, sec.)

Recording start is imminent. Memory is empty. Recording will start automatically in the next
10 secs.

Recording is under way. Once started, the ride-through function will allow recording to contin-
Quiet green, (short ue for ten minutes after power loss, so this does not depend on power being present, though
pulse every 4 it will not start automatically without power. If power is off for more than ten minutes, record-
secs.) ing will stop and the unit will shut off. When power is restored, the unit will start recording
again within a few seconds.
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Memory/
Recording LED
continued

Meaning continued

Angry green, (on
all the time
except for short
gap every4
secs.)

Recording has stopped, data is in memory, it hasn’t been downloaded, so THAT'S THE
PRIORITY! This also applies if the unit is woken up without power.

IF the unit is turned off or allowed to turn itself off, without downloading (normal condition when the unit is removed
from a house installation), then EITHER the unit will be woken without AC power, in which case the Angry Green
LED applies, OR the operator forgets to download, goes to another installation and plugs it in...

Angry red, (on all
the time except
for short gap
every 4 secs.)

Now AC power IS present, there is data in memory, AND it hasn’t been downloaded. Yet the
operator has reinstated the unit ready to record again. IN THIS CASE, the unit WILL NOT
RECORD. Angry red is a warning that something must be done to empty this unit, or at least
to download it.

If it is downloaded but not erased — a common condition — the LED will flash quiet red to
indicate that data is present, it has been downloaded so situation is not critical, and recording
could start if the conditions are right (though while flashing quiet red, something is not yet
ready).

Quiet flashing red
(short pulse every
4 secs.)

AC Power is present, data is still in memory though it has been downloaded. This is the
condition arising when the unit has been downloaded but not erased, then the unit is installed
at another installation. Recording will start in 1 minute on the basis that AC voltage is
present, and the data WILL BE ERASED just before the recording starts.

Alert red, (short
pulse every sec..)

Urgent red/green, AC Power is present, data is still in memory though it has been downloaded. Recording will
(short alternating  start. This is the condition arising when the unit has been downloaded but not erased, then
pulse every '/, the unit is powered at another installation. Recording will start in the next 10 seconds and the

sec.) data WILL BE ERASED just before the recording starts.

Normal sequence examples download. After download, QUIET RED applies to
show data is still present, though it has been
downloaded. If memory is erased too, LED goes

off altogether.

Installation on site

If previously downloaded and now empty:

e Sitting on the bench or in a car: OFF

e Arrive on site, and install. ALERT GREEN (voltage
now present, recording starts in 1 minute if nothing

Alternative Installation on site
If previously downloaded but NOT erased:

else is done) e Sitting on the bench or in a car: OFF
e URGENT GREEN (recording to start in next 10 e Arrive on site, and install. ALERT RED (recording
seconds) starts in 1 minute if nothing else is done)

Recording starts, QUIET GREEN

Recording Ends (automatically at the end of the
recording period or by user operation) ANGRY
GREEN. (The unit detects that it has not lost
power since the recording was completed so it
does not need to try starting another)

Unit removed from site. Turns itself off.

Data recovery
Arrival in car, or back at office.

When unit is woken (either on battery or by
connection to line power), ANGRY RED shows
that data is present and not downloaded. The unit
may be downloaded without power if necessary. If
so, Pronto is used to wake it up and perform the

e URGENT RED/GREEN (recording starts in 10
seconds)

e Recording starts, QUIET GREEN. Note previous
data is erased when recording starts.

As for a) above

Second Alternative Installation on site

Recording present but NOT DOWNLOADED

e Sitting on the bench or in a car: OFF

e Arrive on site, and install. ANGRY RED.
RECORDING IS DISABLED until data is
downloaded.

Note that when a recording is interrupted by loss of
power (ie without use of Pronto or PMScreen) then
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recording will restart automatically all the time the
original recording period still has time to run. Thus if
recording is set for 7 days, and begins at site A on
Monday, the unit can be removed from site A and
reinstalled at site B on Thursday, and recording will
restart automatically and continue until the following
Monday. If the user uses Pronto or PMScreen to stop
the recording, it is assumed that the User is in
control, so recording does not start automatically.

In simple terms, if the unit is plugged in without
computer intervention, the UNIT is in control, and
will try to record. If the computer is used to control
the unit, it is assumed the USER is in control, so it
will not try to record.

If power is removed, and the unit allowed to go to

sleep (> 30 secs) , then the next time power is
applied, the UNIT takes control again.
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Help & Status

Contents
Introduction To PMScreen Operation |...........coooiiii i, 46
HOW To Turn ONn Your ANalySer........ououiiiii e aae e 46
The Initial SCreeN. ... ..o e 46

Power Master button
ORL Logo button
Help button
Topic help
The help topics in detail (see p. 44 for detailed list)
General help
Continue button

The SECONA SCrEEN. ... ..o e e 53
Status button
Memory details
Battery details
Change the time
Change the date
Connection button
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The Help Topics

(i) Accuracy

(i) Auto recording restart

(iii) Battery charge

(iv) Battery — Deep discharge
(v) Calibration / Scale limitations
(vi) FIFO — Use of store with FIFO on
(vii) Flicker

(viii) Flicker Flag

(ix) Gain or scale limitations (Same as calibration / Scale limitations)
(x) Low signal

(xi) Maintenance (preventative)
(xii) Noisy value suppression
(xiii) Phase Suspect

(xiv) Resolution

(xv) Recording modes

(xvi) Reset to defaults

(xvii) Revision history

(xviii) Specs — Voltage and current
(xix) Support (technical)

(xx) Suspect hook-up

(xxi) Temperature (operating)
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Introduction to PMScreen Operation |

This chapter tells you how to use your analyser now
you know how to hook it up to the power to be
monitored (See Chapter 5).

How To Turn On Your Analyser

Please see the fourth and fifth steps of the PM1000
Start Guide to find out how to connect your PM1000 to
you PC or your portable device. As mentioned
previously, once connected, you give all your
commands to the analyser via PMScreen, and the
display presents options to you in a way that makes it
easy for you to interact with it.

There is also a help option that you can access easily
as you proceed through the menus. It is present from
the first screen you see to the final screen that

completes your operation and is described in detail
later in this chapter.

The next four Chapters, 7 to 10, will take you through
all the possible operations that you can do with your
analyser. Get out your PM1000 or use the PMScreen
simulator and play along as you read. Turn to any
relevant section if you have a particular job you need
the analyser to do for you and want immediate
guidance.

The Initial Screen

When you connect to your PM1000 and start up
PMScreen the following ‘Initial Screen’ will appear.

| Power Master |

SIMGLE PHASE LOGGER
PrH1000 SERIES

REU: 1.009

Continue

Power Master button

Power Master
SINGLE PHRSE LOGGER
PM1000 SERIES

Selecting REU: 1,004 | will bring up the serial
number of a analyser and the date of last calibration.

4= | Power Master
— Pr1000 SERIES

SERIALHO: 1.022.0246.550203

DATE CALIERATED: 1yIAMSO

Each analyser can be identified by its serial number.
This is particularly useful if you want to change or
replace a Rogowski Coil.

We are pleased with the inherent accuracy of our
Rogowski Coils. Their spread is typically less than

+/- 1. Each Rogowski Coil is measured and calibrated
in the factory and the information fed into its
corresponding analyser. This process enables the
analyser to use maths calculations to produce an end
result that is independent of variations from coil to cail
and enables us to take full advantage of the coils’
accuracy.

In the event that a coil becomes lost or damaged, if the
factory knows your analyser serial number or the
Rogowski Coil serial number it can replace the coil
with one as near in characteristic as possible to the
original.

Please quote the serial number in any communication.

We also provide the last calibration date. This refers
to calibration of all the internal components that
contribute to the accuracy of the instrument. Please
contact your distributor if you wish your analyser to be
recalibrated.
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4= |This arrow in the top left hand corner will appear
on many screens. Clicking on it will take you back
through the menu structure one screen at a time.

To have a look at the next button go back to the Initial
menu.

ORL Logo button

E Or- (Outram Research Ltd) is the

electronic design company that has designed and
developed your analyser, its companion products and
the Pronto software you use to analyse your data. You
are reminded of this when you click on ORL on the top
right of the screen and produce the screen below.

We are proud of our patented Adaptive Store data
compression software algorithm that allows your
analyser to catch detailed information on your
monitored power over longer periods than is generally
the case. Chapter 3 and Appendix B describe how
Adaptive Store works and its benefits. You will enjoy
using our Pronto software to analyse your data. Do
contact us if you have any comments about your
analyser and its use. Our address is on the front page
of this manual.

Go back to the initial screen using the arrow 4.

Help & Status

Help button

| Power Master |

SIMGLE PHASE LOGGER

Pr1000 SERIES
REW: 1.009

Continue

f) Help is available on the initial screen. Press the
« | Help box on the bottom right of the screen.
HelrF

Topic help

Press on [Tzricd and a topic list will come into view.
There are over twenty options as shown on the
screens below. Use the arrows to scroll up and down
through the list. Clicking on the arrow pointing down
will take you to the next screen and down the list.

Clicking on the up arrow will take you back up the list.
Three options will appear at any one time.

4= | Helr - Toric List

I' & I ACCURACY

AUTO RECORDIMG RESTART

I' . I EATTERY CHARGE

G | Helr — Toric List

I = EATTERY - DEEP DISCHARGE

CALIERATION LIMITATIONMS

I_ = I FIFOD - USE OF STORE WITH

4= | Helr - Toric List

- = I FLICKER

FLICKEFR FLAG

I_ = GHIH OF SCALE LIMITATIONS
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Helr — Toric List

Lo SIGHAL
 MAIMTEMAHCE (PREVEHTATIUE)

HOISY UALUE SUPPRESSION

Helr — Toric List

PHASE SUSPELCT
RESOLUTION

RECORDIHG MODES

Helr — Toric List

RESET TO DEFALULTS
REUISION HISTORY

SPECS - VOLTAGE AHD CURREHT

Helr — Toric List

SUPPORT CTECHHICALY
SUSPECT HOOK-LP

TEMPERATURE (OPERATIMG

Here in the manual we can add to the help information.
In this section we take you through the help topics in
more detail than is possible on the screen.

The Help topics in detail
(i) Accuracy

The accuracy of the system depends on the
functioning of two parts: the instrument itself and the
sensors. Using a calibration instrument sensitive to
0.06 % we find that our analyser initial setting does
better than 0.1% accuracy. However the analyser
components do vary over temperature so we stipulate
at 25 °C.

The Rogowski Coil is used over two ranges:
0-1000A or narrow range 0-50A. The voltage output

Help & Status

current clamps or CT’s can also be used over two
ranges, 0-500mV or 0-25 mV.

Excluding the effect of these sensors:

For Volts and wide range current we are confident
of an accuracy of up to 0.25% of the true RMS
calculation.

For narrow range current we find we are accurate
to up to 1% of the true RMS calculation.

Comments on accuracy

The Rogowski Coil can be set to achieve a similar
accuracy result of 0.1%. A change in orientation of the
coil round the wire, stray fields or other noise, or non
uniformity of the windings can, however, affect results
producing a general accuracy better than 1.0% for
these sensors.

Rigid CT’s can be more or less accurate than the
Rogowski Coils but accuracy in sensors in general is
difficult to measure and may fluctuate.

Accuracy is particularly important in the power
metering field where customers are paying for their
power.

(ii) Auto recording restart

If power is lost the analyser will keep recording for 10
minutes. After that time it will stop. When power
resumes it will automatically start recording again while
the session still has time to run as set up. If the
session end time has passed the analyser will not
restart. When in FIFO mode it will always restart.

(iii) Battery charge

e The analyser battery charges off between 50 to
270 volts ac (+/- 10%) through the voltage input.
Additionally you may charge it up using a 12V DC
wall charger or a 12V car battery.

e Solong as the analyser is receiving power as
stipulated previously it will work even if the battery
is discharged.

e After 12 hours the battery should have regained
>50% of its charge from complete discharge.

e After the battery has recovered to 85% capacity
the procedure will resort to trickle charging to
achieve full charge.

The menu will take you through a deep discharge
process. This is explained more fully in the next
topic.
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The status of the battery voltage comes up on
screen. It may appear to vary arbitrarily. This
occurs as the instrument follows the charge level
as it constantly adapts to the need for fast or slow
charging.

(iv) Battery — Deep discharge

e We recommend you do this every three months.

e Follow the procedure in the menu: select
‘configure’, then ‘utilities’, then ‘manage battery’,
then ‘deliberate full discharge’. Do not leave any
inputs connected while doing this.

(v) Calibration / Scale limitations

The Rogowski Coil in your kit is calibrated in the
factory to work with your particular PM1000 and does
not need to be calibrated by you. However, you have
the ability to calibrate the Rogowski Coil sensor should
you want to use an alternative coil or renew your
existing one. You may also need to adjust the gain to
make minor, non-permanent adjustments in some
situations.

For example, if you loop your conductor through
multiple turns you will increase the displayed current
by the multiple of that number. This is a way of
increasing the accuracy or resolution of your
measurement. Using the scale facility you can then
convert the result from the artificial current
measurement to the correct one.

To use calibration:
e Enter the actual, known value of your reference

current.
e Wait for the measured value to settle.
e Press OK.

Chapter 8 goes through the process in detail of setting
up your analyser to measure current and voltage
accurately in different applications.

The internal arithmetic limitations of the calibration
calculations require that the new number must be not
more than twice the scale factor, disregarding the
position of the decimal point. Thus a scale factor of
1.0000 may be converted to 0.2500 or 25.00 (2500 is
less than 10000), but 1.0000 may not be converted
to .25000 or 25.000 (25000 is now greater than twice
10000). So in this latter case using five significant
figures has increased the gain too much. Any number
with five significant figures up to 19999 would be OK,
as would be any numbers with four significant figures
or less.

Help & Status

(vi) FIFO — Use of store with FIFO on

In FIFO mode (First In First Out) the recording process
aims to use up one quarter of the total store available
in the analyser on the current recording, up to a
maximum of 4MB.

For example, if you choose to record for one day it will
use up one quarter of the store for the first day (or
max. 4MB). The analyser will carry on recording the
next day with a new session and use up another
quarter of the store and so on for the third and fourth
day. If you have not interrupted the process by now, it
will need to overwrite the first day on the fifth day.
Whenever you retrieve your data you will collect the
previous three and a bit days (or more for the 32MB
model) worth depending on when in the cycle you
interrupt the process. This applies to any length of
recording you set up. Adaptive FIFO storage allows
you to record indefinitely, but you must retrieve your
data soon after any significant event has occurred
(how soon depends on the recording length you have
set) or the event may be overwritten.

A way around this is to connect up your PM1000 to an
Android mobile phone over Bluetooth to take
advantage of our PMGateway App. It allows you to
send and receive data remotely, direct to your inbox or
a Dropbox account. Please ask your distributor,
contact us at Outram or look on our website for more
information.

When setting up a recording in Point Store you will be
invited on the screen to choose your desired record
time and your sample rate. The screen will then show
you the total time achievable using all the available
store. This assessment by the analyser will take into
account the number of channels in use and the
amount of store left. You may need to adjust either
your preferred sample rate or record time or both if
store is limited.

If the sample rate is set too fast for the desired record
time and store available, the actual record time will
necessarily be less than your desired time. If Point
FIFO is activated, you can increase this actual record
time indefinitely as storage space will be released as
sessions are deleted. Note that each session time will
be one quarter of the achievable record time.

(vii) Flicker

There are three flicker measurement functions in the

PM1000 and a validity flag. The available

measurements are:

e Instantaneous Flicker Sensation, which shows how
humans perceive flicker as it happens. The units
are Pfs. 1.00 represents borderline perceptibility.
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e Short Term Flicker (Pst), measured over a few
minutes, represents the likely levels of irritation.

e Long Term Flicker (PIt) is the same thing
measured over a few hours, taking into account
major but infrequent events.

All three functions require substantial processing,
consequently recording channels may be restricted
when flicker functions are selected.

(viii) Flicker Flag

This is an indication of the validity of the flicker
measurements based on the input voltage level.

Excessive input changes, of > 20% e.g. dips, brown-
outs etc. are excluded from the Pst (and hence PIt)
processing. The flicker flag is held high (1.00) to show
normal (valid) inputs. The flag falls (0.00) when inputs
to Pst are suspended due to > 20% signal excursion.

(ix) Gain or Scale limitations

See (v) Calibration / Scale limitations

(x) Low signal

When this message comes up on the screen the input
voltage or current is too low for the analyser to detect
all the signal characteristics accurately.

COMHECTIONS |
I

13:53:09

31 +HAY 03 LOW SIGHALS

Click on the 'Low Signals' button and the screen will
change to ‘Hook-Up in use’ showing a diagram of the
single phase hook-up used with the PM1000.

Hook=-UF in use
SIMGLE PHRSE

Click on for advice on the individual phases.

Help & Status

+ | Aduvice on Hook-UF
L/ SIMGLE PHASE

UoLTS: LMY GOOD
HE (U2 LOW SIGHAL

PHASE SUSPELCT

| Finish |

(xi) Maintenance (preventative)

AMPS: LI

Checking and Servicing

Extend the operational life of your PM1000 by
following these guidelines:

e Deep discharge the battery every three months.
See ‘Battery — deep discharge’ above.

e Change the batteries every two years. Contact the
your distributor or ORL for details.

e You may wish to check the accuracy of the
instrument on a regular basis, say every year,
against a known reading If the analyser, or more
likely the sensors, are out of calibration do return it
to your distributor or ORL for recalibration.

e Regularly check all cables for cracks and look for
holes in the insulation. Repair or replace as
needed.

(xii) Noisy value suppression

Calculations involving attributes such as phase angle,
single phase power factor and % harmonic distortion
depend on good phase or other measurements.
These can become noisy when input signals are too
small. To avoid misleading results this noise can be
suppressed. There are two modes of suppression to
choose from: ‘Normal’ for input signals less than 0.3%
Full Scale and ‘High'’ for signals between 1% and 0.3%
Full Scale. To set up noise suppression go to
‘configure’ and then ‘preferences’ in the menu.

Note that for best results use the size of PT or CT best
suited to the individual application. This way you will
get full benefit from the analyser’'s dynamic range. If
the sensor range is too big the analyser may not
respond in as much detail as it potentially can, and if
the sensor range is too small some readings may drop
off the top of the scale.

(xiii) Phase suspect

This point is more relevant to our multiphase
analysers. If this phrase appears in the display the
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analyser is telling you that the phase does not
correspond as might be expected. Check all your
connections firstly for faulty contacts. Also check that
the connections are not wrong e.g. the Rogowski Coil
is not the wrong way round. The other most likely
explanation is a low signal.

This comment comes up the analyser screen, 'Advice
on Hook-up’ and is a useful warning. To reach that

screen press on the ‘Initial Screen’, then
‘connections’, then [Hext]

(xiv) Resolution

The defaults are 0.1V on the 300V range, 0.1A or
0.01A on the 200A current range, but you may change
CT or PT ratios, or alter resolution in ‘Edit
Configuration / I/P Signals’.

(xv) Recording modes

There are two recording modes, Adaptive store and
Point store. You can find an account of these near the
beginning of Chapter 3 and further information on
Adaptive Store in Appendix B.

Because of the way Adaptive Store is effective in using
memory, it will take measurements every cycle even if
the length of time required to record is long. Point
Store can be set to sample from every cycle to once in
twelve hours. The rate of this mode will be limited by
recording length.

Adaptive Store can also provide you with 10, 15, or 30
minute demand monitoring because the information
Adaptive Store collects can be organised by Pronto
into accurate demand monitoring reports. The normal
limitations: amount of store remaining, number of
channels in use and length of time of recording, will
determine the amount of data on which the reports will
be based.

(xvi) Reset to defaults

This is done by loading one of the factory
configurations under menu option ;Available configs’.
“1g V only 7day’ is simplest, measuring simply voltage
from the mains lead.

(xvii) Revision history

The firmware revision number for each analyser is
found on the first screen and in Topic Help. Also in the
Topic Help is the revision history. The firmware in the
analyser will be upgraded as new developments are
incorporated and this is described. At launch of the

Help & Status

product the current revision will be number 1.000. The
next rev. will be 1.001 and so on. If at any time you
become aware that there is a more up-to-date revision
with features you wish to have in your analyser tell
your sales contact who will be pleased to organise an
analyser upgrade.

(xviii) Specs — Voltage and current

There is one voltage input port. The mains cable,
which is used to measure both the voltage and to feed
the internal power supply, measures between 0 and
300 Vac.

There is one current input port and four ranges
available. The Rogowski Coil covers the ranges
0-1000 Amps or 0-50 Amps. Voltage Output Current
Transformers may have a range of 0-500 mVac or
0-25 mVac.

(xix) Support (technical)

Call UK: Redskye on (44) (0) 1633 450432
ORL on (44) (0) 1243 573050
US: Synergy Systems on (248) 656 2727

(xx) Suspect hook-up

If you have connected up your analyser in the wrong
way the notation ‘Suspect Hook-Up’ will come up on
the following screen. This is alerting you to the
likelihood of your sensors being wrongly attached.

28 JUH1: SUSPECT HOOK-LP

Click on ‘Suspect Hook-Up’ and the screen will change
to ‘Hook-Up in use’. Now you can compare your
connections with the diagram and correct them.

Note that as well as ‘Suspect Hook-Up’, this screen
offers ‘Low Signal’ and ‘Config OK’. These phrases
alternate depending on the situation.

((xxi) Temperature (operating)
Your analyser may be used between -10°C

(Centigrade) and +60°C or between 14°F (Fahrenheit)
and 140°F.

PM1000 Power Quality Analyser Operating Notes



General help

There is a more general type of Help that is available
to you throughout the menu structure. Wherever you
are, by pressing and holding down on any area of the
screen for which you need guidance, a help box will
pop up explaining the situation or function.

As an example, if you press on and hold your
finger down for a few seconds this box will come up on
the screen.

Continues aiving
aeneral kb

elF !

When you release your finger the box will go away.

Here is another example. If you want to know where
you are in the menu structure press and hold on the

top left arrow #*landa corresponding help box will
come up.

This type of help will work throughout the menus. Try
it. To carry on down the menu and move to the next

screen press briefly on (Beneral]

Help & Status

4= | HelF — Fage 2

¥OU MAY RETRACE YOUR STEPS EY
PRESSING THE KEY AT THE TOP LEFT
OF THE SCREEM. EUTTOH HELP LIORKS

FOR THIS TOO. IT SHOWS HOW YOU
GOT HERE. TRY IT. EUTTON HELF

[Continue)

Press on for a third help screen.

4= | Helr — Fage 3
SOME SCREENS HAUE ACTIUE ARERS
EUEM THOUGH SUCH ARERS ARE HOT
FRAMED LIKE EUTTOHS. TRY
AHYLIHERE FOR HELP OF A DIFFEREMT
FUMCTION AHD LOOK FOR THE LITTLE

PAGE TURH SYMEDLS [ o o o
LIKE THESE % & lCcontinue

Press on for a fourth help screen.

= | Helr — Fage 4
ALL FURTHER GEMERAL IDERS. OF
IDERS FOR TOPIC HELP WOULD EE
GRATEFULLY RECEIVED. PLERSE
ADDRESS AHY SUGGESTIONS TO THE
TECHHICAL SUPPORT DEPT. (SEE
PH1000 SCREEN)

Now keep clicking on _# to travel back to the ‘initial
screen’

The Continue button

' Power Master |

SIMGLE PHASE LOGGER

Pr1000 SERIES
REWU: 1.009

Continue

Press . It brings us to the second screen.
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The Second Screen

This screen gives us current status information and
signal information.

Status button

The status button . gives us immediate, up to

date information on the status of the memory ,

the battery III and the time and date.

Memory Details

It is possible to see visually the amount of memory

ik (in this case, less than half) but for a more

accurate percentage figure select . to bring up

the next screen. In this case only 1% has been used.

751 |
EHHF‘GIHG

Help & Status

Further click on ik QY and more details about the
amount of analyser memory used come up.

4= | Memors Details
FILETYPE _HUMEER (DPEH) EWYTES

CORDIMHG

55I0H o Ok
HFIG id 9k
SYSTEM i 0k
TOTAL 13

FREE B2 K

In this case, the analyser has recorded no sessions,
twelve configurations have been set up and there is
one system file. No recording is taking place and there
is plenty of memory left.

Click on _#=| to go back to the ‘Status Idle’ screen.
4= |  Status - Idle

|E AUARILAELE

=
2 fall

CHARGIHG

Battery details

To know more about the battery press on m

- cHARGIHG | (When your analyser is plugged into the
mains charglng’ will flash on and off to show that the
battery is being charged.) A screen with information
about Battery Charge will come up as shown below.

e | Battera Chara

TIMECOMTIHUOUSLY

OH-CHARGE 4 Hours

ESTIMATED CHARGE ADDED
SIMCESWITCH-OH

For further information on battery charging go to Topic
Help in the previous section.
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Change time

Go back two clicks to the Status screen

|ﬂ AUAILAELE

5. 7510 |
C CHARGIHG

Click on the time button - to come up with a
keyboard through which you can change the time.

To alter the time, click on clear, then use the keyboard
to fill in the new time. Select to accept.

Change the date

Click on the date button - to come up with a
keyboard through which you can change the date.

To change the date click on Back Space and
starting with the day use the keyboard to select the
number. Then click on the month and a keyboard of
months will present itself. Choose the one you want
and then click on the year button to return to the
number keyboard. Select your two numbers. The
year two thousand is assumed.

Chapter 9 also discusses edit time and date.

Click on to accept. Each time you will return to the

Help & Status

‘Status Idle’ screen. If you change your mind and want
to keep the original setting, click on and you will
return to the ‘Status Idle’ screen without anything
changing.

Go back up the menu tree clicking on 4 twice. You
will return to the second analyser screen.

Now we consider the ‘Connection Button’.

Connection button

There are a number of possible examples of
connection information. Here are a few screens
indicating different types of fault.

In this example the analyser is communicating via the
USB lead, to give you PMScreen, but the mains lead is
not plugged in. No volts or current are flowing through
the unit. There is no (or not enough) signal for the
analyser to measure.

If you have hooked your power up in the wrong way
the connections button will alert you to the situation as
in the screen below.

ROGOWSKI COIL
I I

-.HELH

SUSPECT HOOR-UP

PM1000 Power Quality Analyser Operating Notes 54



Finally, if the hook-up is correct you might get the
following screen.

LN LT

Whichever ‘connections’ screen the analyser produces

for you, selecting brings up an image of

the ‘Single Phase Hook-Up'.

Hook=LUF i u=s
SIMGLE F'HHE_E

If your PM1000 has alerted you to the possibility of a
wrong connection this ‘Hook Up in Use’ screen is
always available for reference.

Click on and the next screen will advise you
further with a report on the status of the signals.

+ | Hljl l1|"|=- 2 H| 1 ||- —|_|F'
SIMGLE PHRSE

UOLTS: LHOM) GOOD
HECU2y LOW SIGHAL

AMPS: L(I{Y REVERSED

| Finish |

* | Aduvice on Hook-LUF
— SIHGLE PHASE

uoLTS: LMY GOOD
HECU2) LOW SIGHAL

AMPS: L(I1Y PHASE SUSPECT

| Finish |

Help & Status

Check your hook-up. The Rogowski Coil may be fitted
the wrong way round.

4= | Advice on Hook-Ur
SIMGLE PHASE

UOLTS: LHOM) GOOD
HECU2) LOW SIGHAL

AMPS: L(I{) GOOD
| Fini

Finally

+ I Hljl |ll:: 2 H|_||_||. - |F
SIHGLE PHRSE

UOLTS: LHOMY GOOD
HECU2) GOOD

ArMPS: LCIfy GOOD
| Finizh |

Click on [Finish Jand jump back to the second screen.

AHDE

Touch to proceed to the third screen, the Main
Menu. Chapters 7, 8, 9 and 10 go through the main

menu.
+ | Main Mernu |ﬂ[‘:| I
[ Hook Ur )| Confisure

|_ DizFlad | ExrFlore
| ' || Power OFf
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Main Menu

This chapter and the following three describe the
operations that you will access from the main menu.

Main Meru  [LED)
‘ Hook LUF I | Contigaure '

Disrlaz || Exrlore

4= |

|| Power OFf |

Hook-up Selection

Status Button

This preliminary status button is available on
many screens. It has the same function wherever it is
used.

Status menu
Touching will lead to the status menu. This is

already described in the previous chapter. Note that if
the analyser is recording an ‘R’ will flash on the

memory icon . If your PM1000 has just been
switched on and is waiting for the automatic delayed
start ‘T’ will show up until the delayed start time is

reached (60 secs) and the recording gets underway.

Using the | will take you back up the menu
structure, back to the main menu once more.

Hook-Up Selection

The ‘Hook Up’ is the name given to the particular
arrangement by which you introduce your signals to be
measured to your PM1000.

Since the PM1000 measures only one phase of
voltage and current there is only one hook-up option,
Single Phase.

You will find the Hook Up button on the third screen in
the menu structure. This is the Main Menu from where
you access all the functions of your power monitor.

4=

12

Main Menu

‘ Hook UFE | | ConTtigure .

Ci=rlag | Exrlore

|| Power OFF |

Touching will show you the image of the

Single Phase Hook-up in use.

Hook=-UF in use
SIMGLE PHRSE

This diagram is to show you how the connections are
made, although, in the case of the PM1000, if you plug
in the mains lead, these voltage connections are made
for you automatically.

Select and the ‘Advice on Hook Up’ screen will
follow as seen in the previous chapter.
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Once you have connected the analyser to your power
to be monitored, this screen can confirm that you have
made the connections correctly. The following table
lists the notation on the screen and a comment on its
interpretation.

Notation Comment

The signal strength is adequate
Good and the phase is consistent with
the hook up selected.

The signal is too low to measure.

Low signal Perhaps the sensors are not
properly connected.

The reading is 180 degrees from

Reversed expected. Perhaps the Rogowski
Coil needs to be turned round.
The phase is wrong. The
Phase S
suspect Rogowski Coil may be the wrong

way round. Nothing else is known.

Table 7-1 ‘Advice on Hook Up’ Screen
Interpretation

Press again and a ‘Suitable Configs’ screen will
come up. This will show a list of all the set ups already
programmed in the analyser that you can use with the
chosen hook up i.e. Single Phase. The list will include
both the factory set ups and any you have
programmed in yourself.

Note factory configurations are amended from time to
time so the screen shots below may not indicate the
actual configurations in your analyser. The principle,
however, is the same.

The analyser has available ‘space’ for up to 126 files
for you to allocate to configurations or recording
sessions.

Suitable Confias
FOR SIMGLE PHASE

mFFULL PO TEST
mFFULLPOTESTH

mFLINEUOLTS & FLICKER
mFLIMEUOLTS & HMHLS

|I_-_-r'|T15u-4r'E- |F1r'|1 |

Scroll down.

Hook-up Selection

4= | Suitable Confias
— FOR SIMGLE PHRSE

= F LIHE UOLTS OHLY
A. I = F 5TRHDARD # HMHCS

= F 570 FLICKER

SCRL  wF 57D HMHES & FLER

|.T ||_._.r|'r13|_4r" |F1r'|1 h|

Consult Appendix C of this manual or the PM1000
Configuration Guide included in your kit for a list and
description of the factory configurations in your
analyser.

Please note that if your distributor has asked for
specific configurations to be loaded into your PM1000
the configurations in Appendix C will not match those
in your analyser, nor will a Configuration Guide have
been included in your kit for this same reason.

will return you to the main menu.
Clicking on will bring you directly into the
menu structure.

enu (201

| Confiaure

Main Menu

. | Fower Ot .

Now you can set up the other parameters necessary
before you are ready to start monitoring your power. If
you chose a factory configuration life is simple but you
may wish to make use of, for example, a different
storage mode, signal transformer or maths function.
How to configure your analyser is the subject of the
next two chapters.
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Configuration (Set Up)

Go to the Main Menu screen.

il Main Menu Im

| Hook Ur || Confisure |

Disrlag | Exrlore

|| Power OFf |

START
FECORDING

Press to produce this next one.

Configuration 1

Now scroll down from this screen and come up with

the six choices directly under in the menu
structure.

We shall cover each of these in turn in the following
sections.

The ‘Current Config’ Button
The _ button will show you the

configuration that is programmed in the analyser at the
present time. The one shown in this example is 1g Full
PQ 7Day.

Full details as to the content of the factory
configurations (including the default configuration) are
listed in Appendix C and the Configuration Guide
included in your kit. If you are happy with the default
configuration you will not need to edit it and you can
proceed directly to ‘Start Recording’. If ‘T’ (T stands
for Time delay) is still flashing in the status box in the
corner of your screen, let your PM1000 start recording
automatically within the next 60 secs.

_ is the button to touch if you

wish to change any part of your configuration. The
screen below will appear.

The words in the black rectangle remind you again of
the set up currently programmed into the analyser.
Any set up you wish can be stored in the analyser to
retrieve when you want to use it.

We now supply you in the first instance (unless your
distributor has requested otherwise) with 13 stored set
ups which we expect will cover many needs. The
words (same as) indicate that the current program in
your analyser is exactly the same as one of your
stored configurations, either factory or your own. The

configurations are stored under the | eunrineLe covrss )

button and before we explain how to edit the current
configuration (covered in the section ‘How To Edit A
Configuration’ on p.64) we shall explore

IR -\ d take a look at the factory ‘set

ups’. The factory configurations in your unit may have
since changed so please see Appendix C for more
details.
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Configuration 1

The ‘Available Configs’ Button s

Touch INEEEEEENN -nd bring up the screen with Scroll finally to complete the options.
the current factory configurations. Since factory
configs are subject to change, below are examples of
what you might expect to see.

Choose any of the factory configurations from this list
to configure the analyser. To know which one to
choose go to Appendix C for a complete list of what
Scroll down. each factory configuration consists of. Or ‘review’

your set up. The button is found on the ‘Config
actions’ screen and the topic is covered in detail in the
section ‘How to Review your Configuration’ in Chapter
9.

You can also add your own configurations to the list
and then choose one of them. If you need something
only a little different then you can edit an existing
configuration on the list. You can treat configurations

like documents on a word processor — edit the current
Scroll down again. one, or save it as something different and edit that, for
example. Editing and saving new configurations is

covered later in this chapter and also in the next one.
Note that you can overwrite your own file name but not
that of a Factory Set Up. This means of course that
you cannot ‘lose’ a factory set up.

The final ‘Test config’ is not a set up. ltis a file for
testing the instrument in the factory and can be
ignored.

Scroll down again.

How to load a factory configuration

Click on INEEEEEEEEEI = Scroll down the ‘Available

Configs’ screens. For our example we shall take the
config. “1g@ Full PQ 7Day’.
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[The current default factory configuration loaded in
your new analyser is detailed in Appendix C.]

To select any configuration on the list click on it. Click
on “1g Full PQ 7Day’ to produce the next screen.

Click on ‘Load’ to place a copy of this configuration
into the ‘working’ space. This is how you select your
current working configuration (the Current
Configuration). Now you can go back to the Main

Menu and touch m Recording your data is
covered in Chapter 10.

Note that when you clicked on ‘Load’, the load button
disappeared (obviously no longer necessary), and an

button has appeared which wasn'’t there

before. So now you have the opportunity to edit or
review your set up before ‘recording’ if you wish to.

Before you ‘load’ the Factory Configuration, its content
is fixed. It cannot be changed. (It is “read-only”). So
you don’t get the choice to edit it. But when you LOAD
a copy into the working space, now you can edit it (the
copy). We will be doing this later. When the changes
are to your satisfaction, the modified copy can be
saved under another name.

At this stage, the copy is unchanged, so its name is as
we selected it. (If we try and SAVE it under this name
the “SAVE” will apparently succeed, that is there will
not be an error message. This is because nothing has
happened — the system knows that no changes have
been made, and the file already exists, so the file is
already saved — nothing further needs to be done.)

How to load a configured file

Configuration 1

If you load one of your own files that you have ‘saved’

into [__muRiReLe cnriss | o slightly different screen
comes up.

4= |Confia pctions [{BE

Because it is not a factory configured set up you can
do any of the above actions at this point.

How to delete a file

Click on and the file will immediately be
deleted.
= | Confisure

| HDO] |
DEL

20

You are given a chance to change your mind by

Clicking on and getting the following screen.

EnIc)

"Marual confia"”

4= | Confisure

'|=-1r' + =|+|-l|:|

(PRESS AHYLWHERE OH EUTTOH)
COPY TO FLASH MERORY

Press * ] to go back to the ‘configure’ screen.

How to rename a file

To rename the config, touch . A standard
keyboard screen will come up. For help in using the
keyboard go to ‘Changing text’ in Chapter 9.
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How To Edit A Configuration

If your current set up is ‘F Full PQ Test’, from the
main menu click on [Canfisure ]| then
to get to this following screen. Alternatively click

on . then [__mearaee covFics | gnd select ‘1@
Full PQ 7Day’ and come up with the next screen. This
will be our example configuration.

We are now ready to change ‘1@ Full PQ 7Day’.

Touch and get

Each button relates to an aspect of the information you
want which you can change.

Input signals: You will often not need to change the
input signals for long periods of time. If you are happy
with the Rogowski Coil — and market research during
the planning stage for this product suggested most
people are — then you will not need to change the
Input Signals.

Record Mode & Time: Occasionally you will make
changes to the storage mode and time.

Recording Channels: The most common changes
are to the Recording Channels’ specification. This will
be covered in the next chapter.

This ‘Edit Configuration’ screen is a very important
screen. All the settings up of the measurements take
place under these three buttons.

Configuration 1

Record mode & time

To change the storage mode and record time click on

Record
&M$n;|e
™ | to bring up this set up screen.

tuFr Becordina
Fecord Time

[TDs=]

[FIFQ: O£ Ok

These default configurations are put into the factory
‘set ups’. They are Adaptive Store, a recording
duration of 7 days (unless otherwise stated) and the
FIFO, First In First Out, option in the off condition. We
have found that using Adaptive Store over a seven day
period is the most effective arrangement for many
applications. For further information on Adaptive Store
see ‘Adaptive Store as the default storage mode’
below, Chapter 3 ‘Recording modes’ and Appendix B.

How to change the record time set up

In the section below we go through example steps and
change the time set up. Start by clicking on the

IE=E=2=T button to bring up the following screen.

EHMTER RECORD TIME
I Dags=

Touching (Back Space), will eliminate the 7.
Then press any number, say 5. Touch to
highlight the time units. Select another time period,
say hours, instead.
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umuj setur Eecordina

Ctorgaes | Fecord Time

Rdartive

[FIFC: OFF)[ 0K |

Press to change it to [ .

Adaptive Store as the default storage mode

The default storage mode is our patented Single Cycle
Adaptive Store™. You will make better use of your
available memory using it. Regardless of the memory
available Adaptive Store always samples every cycle
so it 'catches' this amount of detail. If the data stays
the same the analyser does not record each reading.
It gives you a maximum and minimum envelope within
which all readings fall. When the data changes the
analyser gives you lots of detail until it once more feels
the data behaviour is predictable. It then again
reduces the amount of information it stores.

Over all, how much detail your PM1000 stores at any
time will depend on the length of time you want to
record for and the number of channels in use.

Because 'unnecessary', (i.e. predictable), information

is not recorded, your memory lasts much longer than
with the traditional Point Store Mode.

How to change the storage mode

Click on & &. and you will change the screen to
show point store.

Configuration 1

Notice that more information has suddenly appeared.
Unlike Adaptive Store which samples once every cycle
and stores sample information only if it does not fall
within a predicted window, point store stores every
sample it takes. This mode uses up memory more
quickly. Because of this the analyser lets you know
how much time the recording will last before you run
out of memory. In this case the achievable time span
is 91 minutes.

Point Store gives you a choice of sample rates as
indicated by the screens below. The appropriate
screen appears when you touch the sample rate box
with the corresponding value. Alternatively scroll up or
down to reach your required interval.

If you start with this screen, scroll down

1' | Samrle Interual

J[

2 hours
4 hours

3 hours

and down

"- | samrle Interval

J[

2 hours

1 hour

[ SH mins

and down and down ...
screen.

. until you get the following
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Samrle Interwval

29 ms
B2.0Mms

Cacle

Adl

This last screen covers the fastest value sample rates,

a single cycle being the fastest of all. The slowest
rate, 12 hours, is not shown here.

Touching any sample interval puts that value in the
sample interval box and returns you to the ‘Setup
Recording’ screen. As an example we touch ‘cycle’
and get from our first screen repeated below

to this next screen

Notice how with a sampling rate of once every cycle
the achievable time has fallen to 14 minutes.

And if for example you were to ask for 7 days
recording the time achievable would have to stay the
same as all the memory is used up.

Decrease the sample rate and increase the recording
time available.

Configuration 1

ecording

DESIRED

: EVERY _ HEHIEIIHELE EHDUPS
SEE ms |[FIFO: OF )| OK

It becomes obvious that to achieve a recording
duration of 7 days with point store, the sampling rate
must be less frequent than a single cycle. If you play
around with the sampling values and compare the
‘achievable times’ you discover that 30 seconds
sampling interval will give you 16 days recording

and 10 seconds will give you 5 days recording time.

F Recordina

Fr-‘l‘l‘lr'l:l Time
DESIFED

L7 Daus
HEHIE”HELE 5[IF|'|’5

JIFIFQ: Of£)| OK

Therefore if you wish to record in point store for 7 days
the most frequent interval that you can use is 30
seconds.

Remember that if the number of channels to be
recorded is reduced the recording time can increase
on those remaining.

First In First Out

IEEHETY or off does have an impact on the storage
parameters. In practical terms, when FIFO is off, 4MB
of the available 8MB, 16MB or 32MB will be used up
per recording. When FIFO is turned on the analyser
will start its recording, intending to use, for that
recording, one quarter of the remaining store in the
unit, up to a maximum of 4MB. When the recording
session is finished, the analyser will start another
session using the next quarter of store and so on.
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Once all the store in the analyser has been used up,
i.e. just before the 5th recording is due to start
(depending on the memory capacity of your PM1000),
the oldest data will be discarded and over-written. This
will continue to happen one recording at a time until
recording is stopped. Thus in the 'FIFO off' condition
your earlier data is conserved while in the 'FIFO on'
condition your later data is preferentially recorded.

Adaptive Store revisited

However, for most applications, especially those with
long time intervals and numerous channels to be
recorded, we recommend Adaptive Store.

The analyser will sample every cycle during any record
time you specify and will not miss anything important.
It will also give you a maximum and minimum value for
your recorded data over the period. Wherever your
data changes its behaviour, it will give you down to
one cycle of recorded detail even over long recording
periods.

uﬁ?.uj Setur Recordina

Fecord Time
| .
H dartive
[FIFO: OfF)[ Ok

Now you can press ‘OK’ to select your new storage
mode configuration.

Input signals

Describing the difference between Signals and
Channels

Historically, previous analysers designed by ORL have
operated in a simple fashion. Each input signal was
measured and that same unchanged information was
recorded as a channel.

In the PM1000 there is no immediate connection
between the SIGNALS being introduced to its
measuring system and the information in the
CHANNELS that will be recorded and displayed.

The reason for the distinction is that a single SIGNAL
in an AC system, say input voltage VIn, can be
examined for a number of attributes, for instance RMS
voltage, frequency, or Harmonic Content. The
analysis process sub-divides the SIGNAL entering VIn
into all its various attributes and briefly holds all this

Configuration 1

useful information as it does the calculations you have
asked for. It then posts the results to the appropriate
channels and the results are recorded. As you can
see, there is no fixed association between SIGNALS
and CHANNELS. You define which attribute or
parameter goes into which channel.

This independence of signals and channels has the
advantage of allowing you, using the same selection
method, to choose to record on the one hand as few
attributes of a given signal as may be required, and on
the other hand parameters derived from multiple
signals. An attribute might be straightforward Volts or
Amps, recorded onto a channel. You have 16
channels to utilize.

This arrangement also allows the signal scale factors
or treatments (see below) to be specified quite
independently of the functions to be recorded.

It does mean, however, that you have to specify both
these two distinct processes before your results are
available to be displayed or recorded. These are, in
more detail:

Input signal specification — which comprises where
the signal is to be connected, any special treatment
(distinguishes Rogowski Coil type sensors from
Voltage output type current clamps), labelling and
scale factor.

Display channel specification - the parameters to be
extracted / developed which are intended to be
displayed or recorded must be specified and the result
applied to an allocated channel

Hook- Treatment
00 dup Rogowski/
(provides Flexible CT or
label)

Voltage o/p CT

N\

Input Signal
from connector Scale Factor
or CT Ratio
Hardware/
Software
Combination
\ Scaled,
processed
samples

Figure 8-1 Input Signal Specification &

Pre-Processing

The scaled samples (the result of pre-processing - see
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Figure 8-1) from each of the input signals are then
themselves the inputs to the Maths Function
Calculation (see Figure 9-2, Chapter 9). The next
section covers the first process, the input signal
specification. Chapter 9 takes you through the display
channel specification.

Input signal specification
Selecting your current sensor

The programming in the analyser enables you to use
two different types of current sensor, a Rogowski Caoil
and a Voltage Output Current Transformer (CT).

The Rogowski Coil is factory calibrated for greatest
accuracy. The coil may be used over two ranges,
normal high range up to1000A with a resolution of 1
decimal place at best, or low range to 50A with a
resolution of 2 decimal places. Chapter 5 gives more
information on the Rogowski Coil itself and how to use
it.

Voltage output type current sensors are catered for
also in two ranges, from 0 to 0.5 Volts and 0 to 25
mVolts.

Before recording current you must tell the logger which
type of sensor you will be using. To select a current
sensor return to the 'Edit Configuration’ screen.

Select |_YF5ianals |5 get the next screen.

PRESEMT CURREMT |
SEHSOR:

H1 =lh F anae
71 |:.l:l]:1

The new screen offers you the first of four current
sensor choices, starting with the High Range
Rogowski Cail.

For the other current sensor options click on

Configuration 1

[ PRESENT CURRENT |
SENSOR:

+ | Sensar S

PRESEHT CURREHT
SEHSOR:

|_| 1] F df']ql-‘
Fllql =k1 O

+ ]

PRESEHT CURREHT
SEHSOR:

Hiah Ranae
l |r'|1+ s
(A5

or again to get

-il x .l—'l‘l-l 1 'E E'.].E :_t ion

PRESEHT CURREHT
SEHSOR:

Low Ean Elr?

”l |1+=j=IH JF
[Z25ml) max)

(Clicking one more time will return you to the original
option.)

Choose one of the above four current sensor options.
Whichever one is showing will automatically be
selected. This arrangement of sensors will cover most
applications. No further setting up is normally required
when you use the Rogowski Coil provided with the
logger. For the voltage output CT’s and Rogowski
Coils not calibrated you will need to tell the logger the
gain or calibrate the sensor against a known current
value.

Selecting the Current Input Signal

The previous section has described how to choose
your current sensor from the Sensor Selection screen.
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fpm | sensor Selection

[ PRESENT CURRENT |
SEMSOF:

Hiah E :r' 1ge

If you need to measure currents of higher value than
1000 Amps you may use an additional Current
Transformer to step down the current.

Touch and bring up the following screen.

This screen indicates that in the case of the high range
Rogowski Coil the processed voltage equals the real
value of the current. 1V =1A. The gainis 1. ltis
written as 1.0000

Click on I1 = IL for the next screen. Here it shows the
default condition.

u}'ﬁu| Signal InFutli=1L
—  OTO2mURC/HZ  GRry

ADIUSTHMENT
CALIERATE TO A

kHowH STGHAL | O | TG
UHITS Inac

When you have selected the high range Rogowski Coll
option this screen reminds you that the input signal
should not exceed 2 mVac/Hz. As long as you use the
coils we supply you can ignore this prompt. It is there
for guidance should you use a different type of coil. If
you select the low range Rogowski Coil option which
has a full scale of 0 to 50 Aac instead of 1000Aac, the
screen will tell you that the signal input should not
exceed 100microVolts (per Hz) if you use a different
coil.

| ok
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Your PM1000 kit comes with 1 Rogowski Coil. Before
it leaves the factory this coil is calibrated to read the
current accurately when connected to its current input
port. You do not need to calibrate your Rogowski
Coil.

On the other hand the logger needs to be calibrated for
any Current Transformers you use as they come in a
range of ratios. If (as usually) these ratios are known it
is a straightforward matter to adjust the gain on the
‘Signal Input’ screen so that the logger will produce the
correct answer.

u}'ﬁuj signal InFut I1 =1L
—  O0TO2mUACYrHZ ’
|'—' ADIUSTHEHT

CALIERATE TO R
kHOWH SIGHAL

UHITS

Changing numbers

I 1.68E8H .
Touch and you will bring up the 'Enter

Gain Figure’ screen.

| ok

i
UH[I[]_l EMTER GAIN FIGURE

Click on six times to clear the box. The gain is the
number of times the PM1000 will have to multiply its
result by, driven by the ratio on the Current
Transformer that you are using, in order to give the
correct current reading.

For example, if your CT is a 10:1 transformer, then
since the CT reduces the incoming signal by 10 times
so it can be received by the analyser, the gain on the
logger must also be 10 to get the result recorded by
the analyser back to the original current value. Click
on the numbers and decimal point button and your
value will appear in the number box.
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EMTER GAIH FIGURE

Check that you have the correct number in the number

box and touch to select it. Once more the 'Signal
Input' screen returns with your new Gain Adjustment
value.

u}'ﬁ.u| Sianal InFut 1= 1L
———'  0TO2mUACSHZ -
ADJUSTHENT

| CALIERATE TOA I -
| KHOWH SIGHAL | OF _IIEI.EIEIEI
UHITS I kA | | oK |

The Gain Adjustment figure should read 10000.0, i.e.
1000 * 10, however the space in the box is limited to
five digits and a decimal place. Note that the Units

have now changed to kA, since 10.000 kAmps will fit.

With a gain of 10 (CT ratio 10:1), the Full Scale that
the analyser can measure is now 10 kA (10,000 A).

How to Set Up the PM1000 to calibrate Your
Current Transformer

If the CT ratio is not known the logger can be
calibrated for your current sensor using a known

-
current. Touch I_#HWHSIGHRL | on the ‘Signal Input’
screen and get the next screen.
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| Calibrate li=1L
PRESEMT RERDING: A1

ACTUAL DESIRED UWALLE: IB.E

PROPOSED CEXTRA} | Ok

ADIUSTHMEHT Z2.HEE
The ‘present reading’ is the value your sensor is
producing. In the ‘actual desired value’ box you put
the value of your known current. The logger will
calculate the ‘proposed (extra) adjustment’ it needs to

make, and bring up the number. Click on and you
will return to the screen below. Now the ‘gain
adjustment’ box has in it the new number.

u}‘ﬁu| Signal InFut I1=1L
— OTO2mUALS EmllHEl'H" ATH

CALIERATE TOA

KHOWH SIGHAL =l

UHITS I Aac

Touch and go back to the Select I/P signal screen
once more.

How to measure a very high current

A high current may need to be stepped down before it
can be fed into your PM1000 sensor. It must be below
1000 Amps. Operators may use an external Current
Transformer with a large transforming ratio followed by
the Rogowski Coil. Set up your ratio in the logger in
the same way as described earlier, remembering to
multiply the two ratios together (if taking 2
transformations into account) to work out the total
effect.

}" | signal InFut li= 1L
—  OTO2mURLCSHZ

| CALIERATE TO A

kHOWH SIGHAL

UHITS E

How to measure a very low current

Should the current you are measuring be very low, its
value can be increased for measuring purposes by
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adding a number of turns of the wire. If your current is
below 5 Amps, loop the conductor through the
Rogowski Coil. It can be done many times.

The analyser will be able to register the increased
current which will be the real current multiplied by the
number of turns. Calibrate the analyser as shown
above so that it gives a reading that is the measured
current divided by the number of turns. The gain value
will be less than 1 if the ‘gain’ is a reduction in current.

Example. If the number of turns necessary to produce
a large enough current for the logger to monitor is five
then the gain factor will be 0.2. The value measured
by the logger is multiplied by 0.2 to produce the real
value. This is the same as dividing that measured
number by 5.

Now you have set up your storage mode and selected
the type of current input.

The next activity is to set up the channels to record the
information you need.

#= | Edit Confisuration
— “F FULL P TEST"

FI =CafF |:|
Channels = =

See ‘display channel specification’ on page 67. Setting
up the channels to record is covered in Chapter 7.
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Introduction

In the previous chapter we described the difference
between signals and channels and covered all you

need to do to configure the logger to appropriately

process your signals.

Figure 8-1 is repeated here to remind you of the
processes in your logger which go on to produce the
samples of information the channels will act on.

Hook-u Treatment

(provi de% Rogowski/

P Flexible CT or
label)

Voltage o/p CT

Input Signal
from connector Scale Factor
/ or CT Ratio

Hardware/
Software
Combination
\ Scaled,
processed
samples

Figure 9-1 Input Signal Specification &
Pre-processing

Configuration 2

This processed input information is ‘used by’
appropriate Maths Functions to produce your required
recorded and displayed information on selected
channels. Chapter 9 covers this final step starting with
a description of the Maths Functions.

Under most circumstances you, the operator, will
probably need to do only this second step of setting up
these Maths Channels because:

e The sensors we supply will suit your purposes and
not require specifying

e You may wish to use the default parameters
Adaptive Store and 7 days

e One of our factory configurations may work well for
you. Please see Appendix C for more details on
factory configurations.

Maths Functions

The PM1000 provides various functions for single
phase power measurements, plus single phase
measurements of, for example, RMS (voltage or
current) or harmonic level, together with filtering,
scaling, and one or two other mathematical operations.

The outputs of these maths functions are the
parameters that you choose to be displayed or
recorded. To make them available for display or
recording, the maths function output is allocated to one
of the 16 channels. The signals on which the maths
function operates are specified as part of the maths
formula.

Figure 9-2 Display/Recording Channel
Specification

Sample results

Allocated ; hsi |
recording or each signa
channel Vi I Vne

Maths function

specification \ Individual
/ parameter
specification
Maths
function
calculation

\ Maths

function o/p
for display/
recording
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We are now ready to select our channels and Maths Touch either _ or [__mueairete conrres |

Functions. (see Chapter 8, ‘The Available Configs Button’) to
4= |  MainMenu [LEE])

|. Hook LE I Confiaure

bring up this screen as before.

| DizFlad

™ GSTART I Bmice MEt |
| recarping ]| Fower OFf

To reach the channel allocation and maths function

specification, click on from the main menu. Edit
b Touch and get

This gives you the following screen.

Recording Set Up NAME 19 Full PQ 7Day

Hook-up Single Phase
Now, to allocate channels and specify maths functions,

. Recording .
Click onl__Channel=  § and bring up the next screen.

Current Sensors  Rogowski Coil High Range

Signal Name & Full Scale
Select Channel Vin Vin 300.0V
p— I I 1000A
| - [l:lh 1 RMS ULH (U1 : Vne Vne 300.0V
SCRL [I_Ih = RS IL (I e
| w I Ch 3 THD ULH Cu1) 1 RMS of Vin (Vac)
2 RMS of Il (Aac
Our example configuration has 10 of the 16 Recording (Aac)
Channels already specified, as shown in the table 3 % THD of Vin (%)
opposite. 4 Value all Harmonics of Il (Aac)
5 Flicker sensation on VIn (Pfs)
6 Flicker flag on VIn (FIg)
7 Flicker Pst VIn 10 mins
8 Flicker PIt VIn 2 hours
Table 9-1 Configuration Details for an Example 9 RMS of Ve (Hires) (Vac)
Application 10 10 AC Frequency (Hz)
11-16 Unspecified
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The maths functions that have been factory configured
into the analyser (please see Appendix C for a list of
Factory Configurations), are those we feel to be most
usefull. The following example will demonstrate how
to set up more functions.

Example: We shall add THD measurement. To do
this we assign the THD of the signal ViIn to Channel
11.

Example: Changing channel 11 so that it is
assigned to evaluate the THD

Scroll down the ‘Select Channel’ screen, through the
channels, until Channel 11 shows up, or a different
channel that is currently unspecified. Select it.

This produces the following screen with the single

selection button. UNSPECIFIED is not a group but is
included here to make de-selection of a channel easy.
No maths function has been allocated to the channel.

Click on UNSPECIFIED to bring up the ‘Select
Function Group’ screen. You can choose from various
maths functions available to you. They are organised
into five groups. Scrolling up and down through the
‘Select Function Group’ screens shows the groups.

Configuration 2

The maths functions are organised under these group
headings and the choices come up as you press any
of the group descriptions. To know all the functions in
your PM1000 go to Appendix A where you will find a
complete list of every option.

“AC 1 Phase”

The group “AC 1 Phase” contains all the options for
your single phase operations. For example, you can
measure RMS which requires specification of a single
signal, VIn, Il or Vne, or measure Real Power and/or
measure Frequency.

Carrying on with our example to set up channel 11,
scroll down until ‘Harmonics’ appears on the screen.

Click on Harmonics. This presents a screen with the
two options within the Harmonics Group.

Both options on the new screen measure the harmonic
content of a chosen signal. The % THD option divides
the total harmonic component of the signal by its
fundamental component to give the conventional Total
Harmonic Distortion expressed as a percentage of the
fundamental. The VALUE ALL HARMONICS is just
the total harmonic component, expressed in the same
units as the RMS for the chosen signal.
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Further discussion on THD and value all
Harmonics

Typically the THD is used to represent harmonic
distortion of Voltage signals, since Voltages tend to be
(nominally) fixed, and the proportions of distortion are
of interest up and down the voltage transmission path.
For Current, with its arbitrary load dependent variation,
VALUE ALL HARMONICS is more useful. However
either can be applied to both Voltage and Current
signals.

In our example we shall select % THD (/Fund) and
bring up the signal selection screen shown below.

This screen shows the values of these settings as they
are set up at the moment for this selection. It shows
that the FUNCTION for Channel 11 is % THD (/Fund).
Its UNITS will be %. The SIGNAL for which the THD is
to be calculated is VIn, and the Channel is
automatically switched ON.

The High and Low Alarm settings (which can have an
effect on recorded detail in Adaptive Store as well as
providing visual indications of out-of-limit conditions in
the display screen) are not in use. Both alarms are
switched off.

This screen shows the settings that are actually
required for Channel 11 to be assigned to THD of Van,
so you have no changes to make. Click on OK to
accept this arrangement. This returns us to the “Select
Channel” screen.

Now it shows the Channel 11 assignment, together
with the units applicable and the indication that this
channel is ON, that is, it will be recorded.

Configuration 2

Turning a channel off

Looking at the above screen, note that you may turn a
channel OFF for recording purposes by touching the
‘CH: ON’ button when that channel is selected. The
channel will still be evaluated and its results made
available for other Maths Functions if required.

When you “List Channels” under the display menu
(See Chapter 10), should a recording session be under
way, channels which are ON, i.e. being recorded, will
be shown with a flashing “R” beside them. Those NOT
being recorded will not have a flashing “R”.

Remember ‘Help’

Remember that if you need to know how you got to a
particular screen, you can always click AND HOLD the
“back arrow” in the top left corner. This will list the
steps taken to your present position. Perhaps it might
be useful to make a note of them.

Assigning THD of Vne to channel 12

This process is the same as for channel 11 above,
except that we must change the signal whose THD is
to be measured.

From the “Select Channel” screen, scroll down to
Channel 12, which shows “Unspecified”. As before,
click on it to access that channel.

Click on the UNSPECIFIED button to access the
Function Group selection.

Scroll down to HARMONICS, and select it.

Finally choose % THD (/Fund) to produce this screen

The text box is presently showing “VIn”.

[Note that this text box will show the last signal
assigned to this Channel, so it will not always be “VIn”.]

Now click on “VIn” and bring up the screen that allows
you to select your voltage or current input for this new
channel 12. In our example we want Vne.
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Click on “Vne” to select Vne to appear in the text box Finally, here is an example of the basic maths
of the next screen. selection screen.

Finally click on “OK” to accept the configuration. Note that it requires number values to be keyed in
using the screen keyboards. Use of these has already

Go once back up the menu tree to the ‘Select Channel’ been covered in the previous chapter. Refer to the

screen and your changes will appear on the screen. section ‘Changing numbers’ in Chapter 8 if you need

any reminder on how to change numbers.

All the channel selections are made in a similar way.
However, some like Phase Angle or Real Power in the
1 phase function group require two signals to be set
up, as the next screen shows.

Example screen

On the other hand some functions don’t need any
signals to be specified e.g. “Frequency”.
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How To Give Your Configuration A Name

We have now covered all aspects of ‘Editing your
Configuration®. Now that your logger is set up for your
application, you may wish to give the new set up a
name.

If you alter your configuration in any way, when you
return up the menu tree the screen below will remind
you that you have modified your current configuration
but not saved it or given it a new name.

4= | Edit Confiauration
! {MODIFIED - HOT SAUEDD
“F FULL PO TEST"

Fecord
Mode
& Time

|' Recordixa
Channels

Let us assume you want to make your modification

permanent. Click on # ] to carry on up the menu tree
to the ‘Config Actions’ screen.

Remember that if you click on _# | for a second or two
you will activate button help and see your current
position on the menu tree. The highlighted option is
where you want to go to next. See below.

You have clicked on 4= | twice to go back up the menu
tree from ‘Channel Selection’ to the ‘Config Actions’
screen.

Touch and a keyboard will appear.

Now you have the opportunity to rename your new
configuration.

Changing text

Clicking on will empty the black name box.

Touching backspace will delete a letter at a time
from the right.

To switch between the two cases touch [ 1]. [t ] is
equivalent to the “Shift” button on a PC.

Clear the black box then select your new name.

To do this either scroll down to find the letters you

want or click on if you prefer to produce an
alternative keyboard.

4= |[EMTEF
urmu_| HELW HAME ESERE!

|“E'J'_ ) D ) )

When you have entered your new name click and
you will return to the ‘Config Actions’ screen.

i_[[:.:-nfi-a Actions |ﬂt§

CURREMTCOMFIG  «SAME AS)
Test 1

(Same as) reassures you that the configuration now in
use is ‘Test 1" and it has not been modified in any way.
‘Test 1’ is now entered in the list of set ups ready for

selection under the [__mwarete conriss | button.
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How To Review Your Configuration

On the ‘Config Actions’ screen above select .
The following screen will come up. Itis the first of
three linked screens showing set up information.

Screen 1 gives you information on storage mode and
time.

4= | Reuisw
Lor | “CURREHT COMFIG"
STORAGE MODE

Adartive
FIFD OFF
RECORD TIME 1 DAYS

2 3L = o 15

The small flashing symbol on the bottom or top right of
the screen tells you there is another linked screen —it's
a page turning symbol. Press anywhere in the bottom
half of the screen to go to the next screen.

Screen 2 gives you information on the input sensors.

£ | Reuisw B
Bzl “CURREMT COMFIG"

| 4P |LAEEL| GAIH |FULL SCALE|
| Ui [ ULH | _1:1 | 300.0 UAC |
[I1]
I

I1 | IL | 1.0000)| 1000.0 AAC |
|E| UHE | 1:1 | 300.0 VAL |

Screen 3 gives information on the Maths Channels.

Scroll (up or) down to view all the channels.

Scroll down through information on channels 5-10 and
arrive at channels 11 and 12. Review your newly
configured channels.

Press anywhere on the bottom half of screen 3 (except
the scroll bar and #) and you return to screen 1.

Note that non-configured, that is unspecified, channels
will not appear.

gives you all the information you need to check
on and confirm your set up.

To return to the ‘Config Actions’ screen once more

touch 4=
d= _|.IZI-:-r'|T'i-3 ACtions H:E[a

CURREMTCOHFIG  «SAME AS)
Test 1

Touch the back arrow _# | again to return to the main
menu.

If, however, you have changed your set up and have

not saved it the following screen will appear to remind
you and give you a chance to do so.

1- | IZZ-:- r'ufir'm.a+i-‘| F

+| - Fl. g |'1»-'r1|l 1.

jl—u'-jlmﬂl+ +||f

File.

GO ERACH IF

[Eh
¥ou LWISH

Select * if you wish to go back and save this
modification so that it becomes another set up on the
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Lot bother
list. Otherwise click on to take you back
to the main menu.]

How to load a new configuration

If nothing changes, every time you use your analyser
‘Test 1’ will be the configuration in place. This will be
the set-up that will start recording automatically when
you next plug in your PM1000 (after the 60 second
time delay). To change to an alternative set up from
the list of saved configurations go to the Main Menu,
click on |Cenfisure | and [__mmmreie crmss | and select
a new configuration. This topic is covered in detail in
the section ‘The ‘Available Configs’ Button’ in Chapter
8.

Configuration 2

How To Copy Your Configuration Into Flash Memory

4= | Main Menu

o)

| Hook LUF | | Confiaure |

| Diz=rlaw || Exrlore

I' START
RECORDIMG

| | Fower Off |

Select once more.
A | Confisure |[L{BE |

I' CURREHT COHFIG: |
! F FULL P TEST

. | AUAILAELE COMFIGS I

|' = l COPY TO FLASH MERORY

Click on [_toev 1o rLask memory | and the analyser will do just
that over the next few seconds. A box will come up on

the screen indicating ‘writing configurations...”. After
about a 12 seconds pause the logger will have
completed the activity and will return to the main
menu.

You may wish to copy your configurations to Flash

Memory if you are planning to store the analyser for an

indefinite period. In Flash Memory, set ups will be
saved permanently.

Improved upon from previous models of PM1000, the
PM1000 Mk2 now automatically stores all
configurations and recorded data in Flash Memory.
This means that both configurations and data are
saved, even if your unit is left off charge for so long
that the batteries go flat.

If you have a PM1000 with an serial number lower
than SN1051 then your configuration will have been
saved in Random Access Memory which requires the
batteries to be operating. In these older PM1000’s, the
batteries will hold the set ups in memory from full
charge when the analyser is not being powered for at
least two months. In this case, it is worth saving your
configuration into Flash memory as previously
described.
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Configuration 2

How To Set The Clock s

Starting from the Main Menu click on then Change the number and year using the date keyboard.
scroll down to reach this screen.

To change the month a new screen will come up after
you touch Jul.

To change the time in the logger select _

to bring up a screen like the following.

Press any month button and the new month will come
up in the black box. Press to select. You will

return to the ‘Set Clock’ screen. Touch * |to return to

the menu.

Now you may change the time and/or date.
How to edit time

Press - to bring up the next screen. If the logger is recording a session you are not allowed
to change the clock. The screen below will come up
and indicate this. A flashing R in the status box (top
right) indicates recording in progress.

Touch to empty the time number boxes completely

or to clear the digits one at a time from the right.

Press a number and it will enter to the left of the Two further options under Configure remain to be
cursor. Touch when your editing is complete to go covered.

back to the ‘Set Clock’ menu.

How to edit the date
Go to the Set Clock menu and press -
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Preferences

Using the [__Preferences | button gives you the
opportunity to select further options as you can see
clearly from the screen below.

@| Preferences Im

[ SORT SESSIOMS || SORT COMFIGS
EY: [Date EY: Mame

I ¥ HOI
WOR
!J.H?'S_HDP.[_IS SUPPRES
Dizabled|” gft

Sort lists by date or name

5I]HT SESSIOHS .
If you select the alternative state

[ SORT CONFIGS |
| BY: Name

[ SORT CONFIGS |

will come up, similarly with JEEERENS
clicking on this button will produce the alternatwe sort
by date, as shown next. These refer to how you
organise your data lists.

uﬁ?-u,l Preferences | B
[ GORT SES5IOMS || SORT CONFIGS |
EY: [Dgte EY: Hame

i Y~ HOISE |
L
FRISWIRDS SUFFHESIDH

Dizabled|” gff

Password Functions

Click on IM=abl=d] to produce the next screen.

Configuration 2

+ | F'.Ei i Y I |"|j F|_ 1T ':'til:l 1=
1 LIOR
e aTren |
RE-EHTER FOR [ prmre
COHFIRMATION |

| Dizable | [ Enable |

Now you can enter a password.

How to specify a new password

Touch ‘new password’ M to bring up a
keyboard. Key in your new password by touching the
letters or numbers you want. (Refer to ‘Changing text’
section in Chapter 9 for further help).

#m EHTER
UH[ID PASSLORD

After entering your password touch to select it.

(Touching B@ will take you back without selecting the
new password.) You will return to the password
functions screen again. Now you must re-enter it in the
lower box.

G | Faz=zword Functions

HEL) PRASSLIORD
IF REQLUIRED

RE-ENTER FOR. [ prmmmmrmrrsrr
COHFIRMATION | Rt

| Disable | | Enable |

Now you have a password, you choose to enable it or
disable it. Enable your password by

touching IEESEN

IT IS MOST IMPORTANT THAT YOU DO NOT
FORGET YOUR PASSWORD. Write it down and
put it in a safe place.
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The password is now ‘enabled’. The logger will return
you to the next screen.

Check your preferences and touch to get back to
the Main Menu.

Main Menu

(Z0)

| Configure

When you again touch a different screen
will come up.

+ | TO CHAMGE CONFIG YOU
JHEED TO EMTER A PASSLWIORD

L (] 3

Enter FPassword

Without entering the correct password your options will
be limited to loading and reviewing.

Press this button to get the following screen.

d_F[m

Press again to get the ‘Config Actions’ screen. Here,
in a ‘password enabled’ condition, you may only
‘review’ your set ups.

Configuration 2

4= |Confis Actions [TE01)

CURREMTCOMFIG  «SAME AS )
test 1

| Feuisw

Alternatively,

Touch [__maurece covriss | and bring up your list of
available configurations. (Chapter 8). Select one to
bring up the next screen.

4= |Confiz Actions (TR0

Without a password you have the option to ‘load’ and
‘review’ any of your listed configurations but you may
not change them.

How to Enter your Password

Go back to the second screen,

+ | TO CHAHMGE COMFIG YOU
JHEED TO EMTER R PASSLWIORD

Contin 1th
Load & Fewview onld
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[Ex

Touch your appropriate letters and numbers.

I_JI_J:_J:;L_J::J

When you have entered the correct password press

(0], Now the logger will permit you to have access to
all options and you can proceed as normal.

Noise suppression

Go back up the menu tree to the ‘Preferences’ screen.

Configuration 2

To complete preferences, touch noise suppression and
alternate between ‘off’, ‘normal’ and ’high’. Here we
choose normal.

. d_h [

Select by touching after checking all your
preferences. You will go back to the Main Menu.

Utilities

From the main menu

4= | MainMenu [TECY)

: Hook Ur | | Confiaure |

| | Exrlore
- | Fower OFF

Click on :

Scroll down.
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Select [ Utilities
the utility options available.

How to change the baud rate

The default baud rate set up in the analyser when you
receive it is 115200. To change this rate click on

[ Baud Rate ) ; , .
i . A ‘Baud Rate Select’ screen will come

p. Scroll up and down to pick out your required baud
rate. All the choices are shown below.

Clicking on the selected rate, (an example is shown
highlighted in the last screen), will return you to the
utilities screen. The logger will have renewed the
‘Baud Rate’ value.

Note, always go for the highest baud rate you can (i.e.

Configuration 2

| to produce a screen showing

115200) for the highest download speed, except under
special circumstances. So, if not using the simulator,
do not forget to put it back to how it was.

How to manage the battery
Touch m to get the following screen.

Manazement

:atte"
DISCOMHELCT
ALL IMPUTS

TE5T CHARGE
CIRCUIT
___EBEFORE....

D __‘,-"f.l_l DELIEERATE
FULL DISCHARGE

Battery charger test

To help you in a troubleshooting situation where you
want to know that your analyser battery is charging
correctly we have included a test function.

To carry out the test select the ‘“Test Charge Circuit’
button. The following screen will come up.

Sustem Test

IcHARGECHMAY LJERTT PRASS

workina ..

While this screen is showing your analyser is doing
some tests on the battery charger circuit. When the
tests are finished you will see this screen.

This battery has passed.
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(Note that if the analyser is recording you will not be

allowed to test the circuit). Return via # 1 to the
‘Battery Management’ screen.

Battery charge button

5.75U

SILDUEE A ‘Battery Charge’ screen comes

TIME COMTIHUOUSLY .
OH-CHARGE 48 Mins
ESTIMATED CHARGE ADDED

SIMCE SWITCH-OH

This screen tells you how long the batteries have been
charging and the percentage of charge added. This
topic is also covered in the section ‘Battery Details’ in
Chapter 6, under the ‘Status Button’. The batteries
have a capacity of 1 Ampere hours. Return via # ] to
the ‘Battery Management’ screen.

How to fully discharge the batteries

4- | Eattera Manasement

DISCOHHELCT
ALL IMPUTS

TEST CHARGE

EEFORE....

DELIEERATE
FULL DISCHARGE

DELIEERATE
If you select your analyser will undertake
the task of fully discharging the batteries. Before you
do this remove all input connections. We recommend
you do this every 3 months or so to keep the batteries
in optimal health.

Configuration 2

How to change the network address

The default Network Address in your analyser is 1.
You will not need to use this facility unless you have a
number of analysers you wish to network together
through the same computer serial port. To do this you
will need to give each logger a uniquely identifying
network address.

Touch E and bring up a network address keyboard.

EMTER HETWORKE ADDRESS

Clear the current number using and touch the new

. Press @

You are now able to set up every possible option in

your analyser that comes under the button.
Chapter 10 will take you through the final buttons in the
Main Menu as highlighted below.

number(s

= | Main Menu  [LE01)

| Configure

' | Fower OFf |
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Recording/Display/Explore —-—
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Recording/Display/Explore —-—

Introduction

Your PM1000 is set up to produce the best recorded
data for your particular power monitoring requirement.
Now you want to ‘make it happen’ and see results.

In this chapter we look at the four remaining buttons on

the Main Menu: Display, Explore, Start Recording and
Power Off.

Recording Your Data

R recording session immediately. Click on ISR,
again briefly to bring up a ‘Start Recording’ screen.
Now this button seen on the ‘Main Menu’ screen

changes to m All the time there is a
recording taking place in the analyser will
9 9

- appear so as to give you the opportunity to stop the
IR0 recording at any time.
Here is a reminder: Use button Help to develop your When pressed for the first time, the following screen
knowledge of the PM1000 menu and screen structure. will appear.
In this case we shall use it to describe the function of + | a—— 3
Start Recordina
h ) &

e IEETETN button ! F FULL PQ TEST
Click and hold on I and wait for button help to SES5I0H :
appear. HAME: | Session 1l |

Mo

If you have made previous recordings the following
screen will replace it. This next screen gives you three
options. These will be dealt with in turn.

The message gives you an indication of the options
available under IEE2 4 . You can start a new
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Rename your session

You may rename your session as follows. Selecting

brings up a keyboard.

'EMTER .
UH[ll'JIHEl T HAME 595510!’! 2

Use to clear letters in the ‘New Name’ box starting

from the right.

[EHTEH
UHDD | HEW HAME B

Oops, cleared too much. We need a keyboard with n
in it. Use the scroll arrow to move on to this next
keyboard.

Enter n and a space and then scroll back to the first
keyboard to finish setting up the new name.

Recording/Display/Explore —-—

EMTER )
UH[I[]lHEI I HAME 595510!‘1 abc

By scrolling you will discover that there are four
keyboard screens.

To finish click on and you will return to the ‘Start
Recording’ screen.

Use of the keyboard is described in further detail in
Chapter 9, under ‘Changing text'.

Start recording (erase old files)

[ Start |

. (ERASE OLD . ,
Click on H234B) for the ‘help’ message to come up

and explain the outcome of selecting this button.

EPHSE Lo

Clicking briefly on E&3eE starts recording a new file.
All previous ones are erased.

Your analyser is now in recording mode and it
immediately returns you to the Main Menu.
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4= | Main Menu

=0)

| Hook LF | | Configure

Now IFEEET has been replaced by _

Your PM1000 will continue to record until either the
specified set up time has expired or you touch

RECORDING .

There is always an 'R’ flashing in the status button at
the top right when the analyser is recording.

Note that you are not able to enter the IR
menu without stopping the recording.

Note also that the [3E #] button is shaded in to
indicate that you cannot turn the logger off and
inadvertently interrupt the recording.

Recording/Display/Explore —-—

Start recording (keep old files)

Go back to the first ‘Start Recording’ screen.

[ Start |
Click on BE388) and the analyser will immediately start
recording. All previous files will remain. The PM1000
will take you straight back to the Main Menu and show

(Ceeciine ] and

Display Results

Before or while the analyser is recording see on
display an example of the current performance of your
signal. The session being recorded is not affected.

Go to the Main Menu.
L | Main Meru  [LEC1)
| Hook LF | | Confiaure |

| [isrlaz || Exrlore '

Lizt@ll |
Channels

You have two options. Choose to see a Phasor
Diagram or get information on all your files.

Display a phasor diagram

Select |
screen.

1asor Diagram
ArPS

—LH

3

In this case the current is seriously lagging the voltage.
Perhaps power factor correction has been applied and
the motor that is being corrected is not in operation.

In the right hand bottom corner of this screen is a
‘page turn’ symbol. This indicates that there are
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further linked screens. If you click on the screen
anywhere, a new screen will come up.

iasor Text Summary

Sianal Mas

= b=
Volts LH  94.7
HE .

FAmF=

This screen shows what is happening to the voltage
and current.

As indicated by the ‘page turn’ symbol [, by clicking
anywhere on the screens you can toggle between a
Phasor Text Summary and the Phasor Diagram.
When you have finished viewing these screens, touch
4 to return to the Display Menu.

Display a list of all the channels

Go to the Main Menu and select [__Diselas . The
Display Menu will come up.

il DizFrlag Mernu |

Li=t+ @1l |

Channel=s

[1'1-:1_3 an

Click on |
screen.

| and bring up the List Channels

T '._]:I (|

k=
A

= g
o 1

In this example there are nine channels in action, that
is, specified. The screen is divided into two halves to
make comparison of results possible. Again the page
turning symbol fg is present to indicate that a further
screen is linked with this one. In this case there are
two symbols, one for each half of the screen.

Press anywhere on the top half screen to ‘turn the

Recording/Display/Explore —-—

Lizt Channels
RS 1 £U4)

g 4 7 Uz .

I

e

o
JHA

++ +
[aA])

(%]
b

The channel 1 value has become emphasised. Click
anywhere again and the large numbers for channel 1
revert back to the list of channels. Now click on the
lower half of the screen. You might expect that
channel 7 would enlarge but the first result is a
movement of the scroll arrows into the lower screen. A
second click produces an enlarged Channel 7 reading
as seen below.

L.l'

I ,I CH FLal Falll.ol]“EFWF

uk r
|-“ EHE FLCER PLT L [lllEF E HRS

I_J +0 59

Clicking anywhere on the upper screen returns the
scroll arrows to the top screen. See the screen below.
Clicking anywhere again produces an enlarged
Channel 1, as it is top of the list on the upper screen.
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Scrolling down produces an enlarged Channel 2.

List Channels

by . listChannels
Al "+ A68.0 *-

I_ > EHq RHMSCHIRES) U

+ 0 . 5 9 Llac

You may find it useful to use this option of highlighting
specific channels for comparing results.

The screen below shows a different set up.

4= | Li=t Channels [EVENT)

CH1 FRM5 U (U1

7

— +94.7 ¢
w) +0.59 :*%

Recording/Display/Explore —-—

Note the R’s. This analyser is in Recording Mode.
The ‘help’ message below indicates that by clicking on
EER you can add an event marker to your recording at
that precise moment. It will appear in Pronto on every
channel if you choose to display it.

= | EVENT)

Add an ever
marker to th

Frecording
. CH9 RMSCHIRES) U
v +0

Press *J once and you return to the ‘Display’ menu,
press once more and you return to the Main Menu.

Explore Results

Your recordings are completed. You wish to check the
information that exists in your analyser's memory. You

want to explore your results.

Go to the Main Menu.

i' Main Menu [ﬂlfl |

| Hook Ur | | Confiaure |

Touch [_Ex=rlare ). The following screen will come up.

Sessions Explorer lists your recorded sessions in
chronological order. The most recent file, in this case
Session 3, is at the bottom. Use the scroll arrows
(highlighted) to scroll up and down your list.

You are invited to [ S=lect All) the sessions. Click
Select ALl
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This screen confirms that all your files have been
selected and reminds you of the number of sessions
currently retained in the analyser’'s memory. You have

two options here. You may them all or

them all.

Delete all your stored files

Click on [Ielete]. The analyser will take you back to the
previous screen.

{- | Sessions Exrlorer

‘*I Horne saved

SCRL
| w

| uHDODEL |

Now click any part of the screen, except which
is flashing at you, and all your files will be erased. So
use explorer to delete old redundant files.

In case you didn’t really mean to delete all your files
you are given an opportunity to reconsider. If you

have second thoughts click on and the next
screen will come up.

+ l Ses=1ons Exrlorer

Filel=) hawve been
reinstated

(PRESS AHYWHERE OH EUTTOM)

Phew, that was a close shave. Click anywhere on the
button and you will be taken back to the first ‘Sessions
Explorer’ screen .

Recording/Display/Explore —-—

Review all your files

Click on [Selectall]

Touch to bring up a ‘Review Session’ screen.

Scroll up or down to find the session you would like to
review. Then ‘turn the page’ by clicking on g to bring
up one other ‘Review’ screen.

4= [MEevicy “Secsion 2]

~—— LCH FAX MIH AUG UHITS

_‘ I +q4.7  +84.7 +84.7 UAC
+46H.0 +4BH.0 +4EB.0 ARAC
+0.0 +0.0 +0.0 X
+0.0 +0.0 +0.0 HAAC

SCRL

This ‘Review’ screen in Sessions Explorer gives you
the maximum, minimum and average information for
each of your sessions. You can see at a glance if your
input signal has stayed within limits and make a
decision on whether or not to look at your data in
detail.

Use the scroll arrow to scroll down through your
specified channels.
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Recording/Display/Explore —-—

Touch anywhere on the screen to return to the first Delete and review a single file
‘Review’ screen.

Again click on [_Exrlore ] and return to the first
‘Sessions Explorer’ screen.

Touch the scroll down arrow and you will find you have
selected ‘Review “Session 3”

Touch ‘Session 2’ to select the individual session. You
will bring up another ‘Actions’ screen.

Turn the page (Jfg) by pressing anywhere and again a
second review screen will come up.

This time the ‘Actions’ screen gives you three options.

and EEEE have already been covered in the
sections above. The procedure is the same. The third

option, [Rename) | is described now.

Rename a single file

_ _ _ To rename your selected file select [Renane]. You will
When you have reviewed all your files click on #1 to bring up a ‘Rename’ keyboard. How to use the

return to the ‘Actions’ screen and on this screen click keyboard has been covered in the section ‘Rename
on #*to get back to the Main Menu once more. Your Session’ above and in detail in Chapter 9, in the

. section ‘Changing text’.
4= |  MainMenu [LE01)

| Confiaure

| | Exrlore

' | Fower OFf |

Example: ‘Session 2 will be renamed ‘Session abc’.

Click on , then the appropriate letters and watch
them appear immediately in the black name box.
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Recording/Display/Explore —-—

Press to select your new name and return to the
‘Actions’ screen. Press once more to go back to the Main Menu.

The Power Off Button

IEEEEERE on the Main Menu turns off the power to number of channels in use. Your data and
your analyser when you select it. This also happens configurations will still be saved even if the batteries do
automatically when a time interval of four minutes go flat.

elapses since your last selection on the screen.
4= |  MainMenu [LEO1)
|. Hook LUE | ConfTiaure

| Di=rlaw || Exrlore

fving || Power OFF

However, if your PM1000 is recording you will not be
allowed to turn off the power. See below how the
screen will look if the PM1000 is recording. The Power
Off button is shaded and unresponsive.

i| Main Menw  [{RC |

| Hook Ur || Confisure |

Click on to stop recording. The flashing ‘R’
disappears and IEEEERE becomes active.

Click on IREMERS.. Your analyser will close down. It
enters a state akin to suspended animation. The
display shuts off. The internal batteries will keep you're
your unit responsive for at least two months depending
on their charge at the time of shut down and the
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Introduction

Below are troubleshooting charts. We hope you will
find these useful should you have any difficulty getting
your PM1000 to perform in the way you would wish
and expect.

Troubleshooting

Lack Of Communication

This may be because the unit has not woken up, or
there may be a communications block. We deal with
failure to wake up first:

Failure to wake up

Symptom Checkpoint

No response to
computer when Pronto Is power applied?
or PMScreen running

Is the little red power LED
If yes flashing (extreme left
viewed from underneath)

If no Is there any LED activity?

Communications problems

This is probably the easiest and most likely source of
frustration. Many things under the User’s control have
to be right to ensure proper operation. Here is a list of
things to consider.

Note that the serial interface is not switched on all the
time, as when recording in a meter cabinet etc., its not
necessary. Therefore there is a preliminary “wake-up
serial interface” process which must precede normal
communications. Both Pronto and PMScreen

Yes/No Explanation / Remedy

Low battery charge. It hasn’t yet woken up
properly. Wait till after 64 seconds when the

Yes A= .
unit will power up. Then leave it on charge
for 24 hours. You can still use the unit.

L Power is not being received. Check mains
N, 1116 @l connections.
No. it is on Power is being received. See
’ Communications problems below.
Yes Unit is awake. See Communications

problems below.

Battery charge level may be too low to
No permit waking up, or see Communications
problems below.

automatically invoke this process so the user is
normally unaware that it occurs. However it is not sent
continuously once normal communications are
established, so if communications are interrupted,
there may be a delay of up to one minute before the
retry processes try again.

Assuming the unit has adequate power and could, if
physical arrangements and set up were all correct, talk
to the computer, reasons for failure are:
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Communications problems continued
Reason

No cable, or cable not connected at PC or
PM1000 end

Wrong Baud Rate

Wrong .COM port on the PC

Wrong PM1000 slave address

Troubleshooting

Remedy
Connect sound cable

Choose 115.2KBd at the PC and leave the PM1000 baud rate set
to 115.2kBd

Pronto: Under Logger/Playback/Edit set Baud rate and de-select
“Use Network Address”.

PMScreen: Under Connect/Configure/ set Baud rate
PMPortMonitor: Select 115200 in the Baud Rate options

Select correct .COM port

Pronto: Under Logger/Playback/Edit set COM port.

PMScreen: Under Connect/Configure/ set COM port. If the option
is “greyed out”, close the port first (Connect/Close)
PMPortMonitor: Select the available COM port option found by
the utility

The PM1000 is MODBUS compatible, and hence “network”
aware. It is not normally necessary to change network addresses,
since this is done automatically by the PC. If you close and restart
Pronto and/or PMScreen, either will use a “Discovery” procedure
to find new units to talk to.

Will Not Record

Symptom (Will not record) Checkpoint

If LEDs are on (or
flashing), and this still

The Record/Memory LED
flashes anything EXCEPT
one short green flash
every four seconds (which
would indicate recording).

PMScreen?

Is power present? No

Has previously recorded
data been downloaded?

applies after 1 minute, it
means there is a specific
reason for NOT recording.

Has ‘Delayed Start’
recording been cancelled
through Pronto or

Start recording in either Pronto or PMScreen,
or remove power completely, and power up
Yes again. (The act of re-powering re-sets the
default “I will try to record”, so when voltage is
consistently present, it will start after 1 minute.

Recording won’t start unless told to through
Pronto or PMScreen.

Recording SHOULD start as described above

Yes in no more than 1 min, BUT

This is the one condition which prevents
automatic recording. Previously recorded data
MUST be either read or deleted from the
PM1000 in order to release it to start recording
automatically. However, if there is enough
memory in your PM1000 Mk2, you can start the
recording again manually without either
downloading or deleting the data.

It is likely that either the input voltage is not
consistent, or the “User is in control”. Start
recording in either Pronto or PMScreen, or
remove power completely, and power up again.

Yes



Flashing angry red LEDs

“Flashing Angry” is used to describe the state of the
LEDs when they are on for 3 seconds out of 4. Only
when they are Angry RED is there a real problem.

If it's the Voltage LED flashing —the middle one — it
means the voltage is more than 1 volt outside the
threshold.

If it's the Recording/Memory LED, this indicates that
the unit is TRYING to record, but previously recorded
data is present and has not been downloaded. Data
must be downloaded or deleted.

Troubleshooting

Miscellaneous

Symptom (Miscellaneous) Checkpoint

Your logger measures the
voltage present but does not
charge the batteries. (There is
no flashing C). It shuts down
after a few minutes.

The fuse is intact Yes

The screen is not displaying
correct data.

Explanation /Remedy

One of the fuses has gone. Check the
mains input fuse.

Contact your distributor or representative.
Check connections

Check your Set Ups, particularly Maths
Functions.
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Appendix A: Maths Functions

The functions available in the PM1000 are arranged in
groups. There are five groups and an “Unspecified”
assignment. These are listed below:

Groups

Unspecified
AC 1 Phase
Harmonics
Basic Maths 1
Basic Maths 2
Basic Maths 3

The “Unspecified” category is used to “deselect” a
Channel. When a Channel is “Unspecified”, it does not
appear in the Display functions, and it is not recorded.
In fact it is not processed at alll.

AC 1 Phase Group
Options available in the 1 phase group are

RMS

RMS High Resolution

Real Power

Volts Amps Reactive (VAR)
Apparent Power
Displacement Power Factor
Real Power Factor

Phase Angle

Frequency

Real Impedance

Reactive Impedance

Appendices

Harmonics
e Total Harmonic Distortion (with reference to the

Fundamental)
e Total Harmonic Value

Basic Maths 1

e Channel X * Constant

Basic Maths 2

e Channel X/ Channel Y

Basic Maths 3

Filtered version of Channel X
Internal Temperature

On Charge Indication
Internal Battery Voltage
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Single Cycle Adaptive Store™ Technique For The PM Family

The patented Single Cycle Adaptive Storage technique
has proven to be an exceptionally good performer in
the field. The main attributes of this technique is its
ability to accurately reproduce trend data and at the
same time sample at a fast enough rate over long
periods of time to faithfully reproduce anomalies and
deviations from the trend. The ability to do this is not
present in any other storage technique. This is a very
rigorous requirement for conventional recording
techniques and becomes more and more rigorous as
the length of the recording time increases. The
following discussion explains the functionality of the
Adaptive Storage technique.

Adaptive Store example -Single Cycle detail
when something interesting occurs

11.300

11.250

11.200

Voltage (kV)

11.150

1250

1200

1150

AC Current (Aac)

P\ ;Ej N

1100

12:27:41.1 42.0 425 43.0 435 12:27:44.2
110320 Time 00:00:03.1000 (ss) 11103720

Introduction

The patented Single Cycle Adaptive Storage used in
the PM1000 is designed to make the best use of the
store available, in reconciling two conflicting
requirements:

e Provide long term trend data, observing worst
extremes of maximum and minimum values seen,
and

e Provide detail where new activity occurs, i.e.
detect and capture "transients".

If "transients" are slow moving, and the "long term" is
relatively short, then the above requirements can both
be met with a conventional Data Logger operating a
sample and store process at a fixed sample rate. In
technical terms, if the sample rate chosen

can give a long enough recording period given the
number of channels in use and the amount of store

available, AND if the maximum frequency of the input
signal can be defined to be less than half the sample
rate, then a regular sample and store process

does provide an adequate record of the input signal,
from which the actual input signal can be
reconstructed.

If the above conditions cannot be met at the same
time, something else must be done.

In the PM1000, there is a way of improving on the
regular sample and store process, "Single Cycle
Adaptive Store™".

Single Cycle Adaptive Store™

Single Cycle Adaptive Store™ does not require any
prior knowledge of signal conditions. The only
parameter it takes is the total time of the record.

It then applies a storage rate of 1 cycle for the whole
recording period. The PM1000 samples 64 times per
cycle and calculates the true RMS value over the time
period of each cycle for the Adaptive Store process.

This sample rate is applied regardless of the number
of channels. Thus for 4 channels, recording for 1 week,
a total of 60*86400*7*4 = 145.152 million samples are
taken. At two bytes per sample, a store requirement of
nearly 300 MBytes would be required in the classical
sample and store method.

The PM's Adaptive Store process reduces this number
by reducing the number of times it records anything. If
a value can be predicted from past history, the new
value is not recorded. All the time a set of values CAN
be predicted, it is sufficient to define them on the basis
of the past history, how the past history is being used,
the length of time for which the prediction is valid, and
the prediction tolerance (or better still, the worst case
deviations from the prediction). In PM language, we
call such a combination of Data a "record".

Clearly there are a number of factors to be considered:
e Recording time requested

e Number of channels in use Basic statistics

e Amount of store available

These items set the frequency with which recording of
some sort can occur. That also depends on how much

store is used each time a "record" is placed in
memory.
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If some kind of prediction tolerance is to be applied in
order to distinguish "more useful" values from "less
useful" ones, then we also have to include in our list of
factors:

e Typical noise on the signal Data _
e Dynamics of any apparent trends Dynamics

Clearly the process has to be able to perform equally
well with large signals and large signal activity, and
small signals, etc. It should be able to distinguish
transients whether they are simple steps from an
otherwise static signal, or on top of some trend
already covered in noise.

The PM1000 operates by initially:

1. Assessing the Basic Statistics to give the typical
worst case "record" time.

2. Dividing the total available store into 2, and
allocating one part to "transients".

During recording, the Logger assesses the "normal
signal activity" within a "worst case record time", and
attempts to define a prediction tolerance based on that
activity. To begin with, the tolerance is set tight, so that
predictions fail frequently. When the signal can no
longer be predicted within the "tolerance”, a "record" is
taken, and the statistics revised.

The Control Loop is designed to set the tolerance at
the level which will NOT cause normal activity to fail,
yet will respond the moment a signal fails outside the
"normal activity" envelope. Thus when the system has
established the right tolerance, and that

tolerance is confirmed after each record, a departure
from prediction of the normal activity envelope will be
sufficient to be recognized as a transient.

When a transient is seen, loop parameters are
modified again taking into account

e whether this is a new transient, and
e its size.

If this is not a new transient, the system desensitizes
itself by increasing the tolerance level. If it is a new
one, it actually INCREASES sensitivity to allow detail
on this transient to be captured.

Over and Under Detection of Transients

If signal activity continues to increase over a long
period of time, an excess of transients may be
detected and stored. In this case the system becomes
insensitive to rapid pulse type signals (though the

Appendices

worst case envelope still reflects them), while
remaining responsive to step type excursions. At the
other extreme, for the situation of so much "normal
signal activity" that small step changes are
undetectable, the store allocated to transients remain
unused. If the unused store builds up, it is
reallocated to normal recording.

Worst Case Envelope and Multiple Predictions

At all times, the extremes of the signal seen by the
sampling process are included in the "worst case
envelope". This envelope comprises the maximum and
minimum deviations from the best prediction that the
PM Logger has been able to use to describe the signal
activity in the relevant record. Thus the max/min plot
from the Pronto software shows the extremes of signal
excursion, and all samples taken lie within that
envelope (i.e. all > 30 million samples over the whole
week in the example mentioned on page 2).

The uncertainty as to actual signal value at any one
time depends upon the difference between the
maximum and minimum lines, i.e. the height of the
envelope. For a given length of time allocated to each
record (which is the ultimate constraint imposed by
finite store), the height of the envelope is controlled by
the quality of the prediction.

The PM1000 caters for the UNPREDICTABILITY of
future signal activity by employing multiple predictive
mechanisms, against which all samples are tested as
they are received. Though they are all loosely based
on past history, some of those predictions are worse
than others, and the poor ones are discarded.

This method of ANTICIPATING the possible signal
path and testing each sample for conformity:

e Spreads the computational load out uniformly over
time

e Allows for immediate reaction to transients

e  Works with extremely long recording periods

The graph on the next page compares actual results of
Adaptive and Point Store.
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An Example of Adaptive Store vs Point (Interval) Store

(Vac)

AC VYoltage

You can see that the adaptive process is much better The PM Adaptive Store system has shown itself to be
at catching anomalies by comparing the two lines on the most powerful automatic data compression system
the graph. seen in any of today's Data Loggers.

The oscillations seen here are on the RMS voltage,
they are not waveforms. The spread is over around
2.7V, so would very unlikely be caught by inputting a
particular threshold on a standard analyser.
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Appendix C: Factory Configurations

Configurations 1 - 13 are for recordings in Adaptive store with FIFO Off. Length of recording is specified. From June
2020 these are the configurations found pre-configured in your PM1000 Mk2 unless specified otherwise by your
distributor.

NAME 1o Full PQ 14day 1o Full PQ 7day 10 Power 7day 1o V Flicker 7day
(Default)

Signal (Name and Full Scale)

Vin Vin 300.0V Vin 300.0V Vin 300.0V Vin 300.0V
! 11 1000.0A [11000.0A I11000.0A I11000.0A
Vne Vne 300.0V Vne 300.0V Vne 300.0V Vne 300.0V
Time Scale 14 days 7 days 7 days 7 days
Channel
1 RMS Vin RMS Vin RMS Vin RMS Vin
2 RMS I RMS I RMS I FLKR sensation VIn
3 THD VIn THD VIn Real Power FLKR flag VIn
(Harmonics %) (Harmonics %)
4 HMNCS || HMNCS Il Reactive Power FLKR st VIn (10 mins)
(Harmonics Value) (Harmonics Value)
5 FLKR sensation Vin FLKR sensation VIn Apparent Power FLKR It VIn (2 hrs)
6 FLKR flag VIn FLKR flag Vin Displacement power
Factor
7 FLKR st VIn (10 mins) FLKR st VIn (10 mins)  Real Power Factor
8 FLKR It VIn (2 hrs) FLKR It VIn (2 hrs)
9 RMS Vne RMS Vne
(Hi resolution) (Hi resolution)
10 AC Frequency AC Frequency
11-16
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Factory Configurations cont.

Configurations 1 - 13 are for recordings in Adaptive store with FIFO Off. Length of recording is specified.

NAME 1 V | 7day 1o V | Flicker 7day 16 VI Hmncs 7day 1@ VI Hmncs Flkr 7day
Signal (Name and Full Scale)
Vin Vin 300.0V Vin 300.0V Vin 300.0V Vin 300.0V
1l [11000.0A 11 1000.0A I 1000.0A I11000.0A
Vne Vne 300.0V Vne 300.0V Vne 300.0V Vne 300.0V
Time Scale 14 days 7 days 7 days 7 days
Channel
1 RMS VIn RMS VIn RMS VIn RMS VIn
2 RMS I RMS I RMS I RMS I
3 FLKR sensation VIn THD VIn THD VIn
(Harmonics %) (Harmonics %)
4 FLKR flag ViIn HMNCS I HMNCS I
(Harmonics Value) (Harmonics Value)
5 FLKR st VIn (10 mins) FLKR sensation VIn
6 FLKR It VIn (2 hrs) FLKR flag VIn
7 FLKR st VIn (10 mins)
8 FLKR It VIn (2 hrs)
9-16
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Factory Configurations cont.

Configurations 1 - 13 are for recordings in Adaptive store with FIFO Off. Length of recording is specified.

NAME

1o V | Pwr 7day

Signal (Name and Full Scale)

12 V | Pwr Hmncs 7day

12 V | Vne 7day

12 V only 7day

Vin Vin 300.0V Vin 300.0V Vin 300.0V Vin 300.0V
1l I 1000.0A I 1000.0A I 1000.0A Il 1000.0A
Vne Vne 300.0V Vne 300.0V Vne 300.0V Vne 300.0V
Time Scale 14 days 7 days 7 days 7 days
Channel
1 RMS Vin RMS Vin RMS Vin RMS Vin
2 RMS I RMS II RMS i
3 Real Power Real Power RMS Vne
4 Reactive Power Reactive Power
5 Apparent Power Apparent Power
6 Real Power Factor Real Power Factor
7 THD VIn
(Harmonics %)
8 HMNCS I
(Harmonics Value)
9-16
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Factory Configurations cont.

Configurations 1 - 13 are for recordings in Adaptive
store with FIFO Off. Length of recording is specified.

NAME 10 V THD 7day
Signal (Name and Full Scale)
Vin Vin 300.0V
1l [11000.0A
Vne Vne 300.0V
Time Scale 7 days
Channel
1 RMS Vin
2 THD Vin
(Harmonics %)
3
4
5
6
7
8
9-16
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Special configuration for Test purposes. Recording in
Adaptive Store for 3 days, FIFO Off.

NAME F Test config #1
Signal (Name and Full Scale)

Vin Vin 300.0V
Il I 1000.0A
Vne Vne 300.0V
Time Scale 7 days
Channel
1 RMS VIn
2 RMS II
3 RMS Vne
4 THD VIn
(Harmonics %)
5 HMNCS I
(Harmonics Value)
6 THD Vne
(Harmonics %)
7 AC Frequency
8 Internal Temperature
9 On Charge
10 Battery Volts
11-16
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Appendix D: The Safety Graphics Symbols

Graphic Symbols used on the PM1000 and in this manual are used in accordance with this table

> 60417 — 5019

60417 Equipotentiality

On (Supply)

Off (Supply)

60417

Caution, ris ic shock

Caution, hot surface

IEC 60417 —

Table 1 of the Safety Standard IEC61010-1 part 1
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