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2 PM7000 Power Quality Analyzer Operating Notes 

   Please read and feel comfortable with the safety warnings below.   

 

Warning 
 

The Symbol  is about SAFETY and concerns YOU 

 
Please read and take careful note of the following safety recommendations before using your 
PM7000 for the first time.  

 

  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 the manual.  In some cases  draws attention to the 

fact that the parts or adjustments to which  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 logger to the power source. To ensure your safety and avoid any damage to 
the PM7000 please take careful note. 
 

Use extreme caution when connecting the signal input cables to the logger.  Any voltage     
potential at the signal source will exist on the instrumentôs respective signal input cable.                

Consequently HAZARDOUS LIVE VOLTAGES may be exposed inside the instrument case and also 
may exist on the signal input terminals, which are floating with respect to the instrument chassis.   
 

 Because you will be attaching the PM7000 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 IV (Category IV) type high fault current electricity supplies. 
  
You may safely connect the PM7000 input terminals to hazardous live circuits in normal operation 
provided that you take the following sensible precautions: 

Never use damaged leads. Always check leads for wear and tear or damage before using them.  
Once you are satisfied with their soundness make sure that they are securely plugged into the logger 
before they make contact with any live power source.  Connect sensor leads to the logger first to    
remove the risk of producing any hazardous live lead ends. 

Safety Warnings 

Warning 
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When using current transformers, current probes, or step-down voltage transformers other than 
the voltage probes and Rogowski coils supplied with the logger, always consult the manufacturer's 
guide for connection information.  Further information is also found in the Ranger PM3000 manual. 
 
 
Voltage Measurement Leads 
 

Use the GS38 approved test voltage leads supplied.  These have fuses in the alligator clip end 
and safety connectors at the connection end.  They are rated at CAT IV for 600 volts  (CAT III for 
1000 volts).  Always use these or equally GS38 compliant leads for your safety. 
  

Voltage leads must be treated with respect as they do an important job of carrying live voltage in 
a safe manner.  Because they are flexible test leads they are strong and easy to coil and twist and 
will give good, safe, service when looked after carefully. 
 

Always connect the voltage leads through the upper 4mm voltage ports,  never through the lower 
BNC current ports.  
 
 
Current Measurement Leads 
 

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

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

Always make sure that your logger 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. 
 

For your safety and to avoid damage to the logger do not connect your PM7000 to a live voltage 
source outside the specified range of 0-600 (+ 10%) Vac.  For measurements between 600 and 1000 
Vac please refer to the  manual. These are a special case. 
 

Under no circumstances should you remove the front panel of the logger while it is connected to 
a power source. 
 

In line with safety requirements the PM7000 gives correct over range voltage readings.  No     
danger will arise for an operator relying on any indicated values.  However, this does not remove the 
possibility that a single fault in the unit could give misleading results, leading to a hazard for the     
operator. 
 

Warning 
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Each kit includes: 
 

¶ Ranger PM7000 power quality analyzer 

¶ Four 24" 6000 Amp Flexible Current Clamps 

 (max conductor size 8"), braided 

¶ Four Voltage probes 1000V Cat III (600V Cat IV), braided 

¶ One earth voltage probe (600V Cat IV) 

¶ Three Neutral Common Leads 

¶ Mains lead or charger (US) 

¶ USB lead 

¶ Pronto for Windows Analysis Software 

¶ Customer CD with Ranger User Manuals and Simulators 

¶ Bluetooth Adaptor 

Introduction: PM7000 

Intended Use & Safety 
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The PM7000 is an advanced, high performance, state 
of the art data-logging instrument for measuring,     
displaying and storing AC power parameters for single 
and multi-phase systems.  It measures voltage using 
voltage leads and current, indirectly as voltage, either 
with Rogowski coils that plug directly into the logger or 
voltage output type current transformers.  It records 
the results in memory for transfer to a computer for 
analysis.  The PM7000 measures any low voltage   
supply, or a high voltage supply, through the use of 
secondary transformers. 
 
 The PM7000 is available with different signal         
processing options and sampling speeds and those 
options are ófield programmableô.  In addition there is a 
hardware variant to allow measurements of voltages 
up to 1000 V A.C R.M.S.  The different hardware    
variants are clearly distinguishable by the information 
printed on the overlay on the front panel.  All variants 
may be powered and charged from an auxiliary     
nominal 12 volt supply such as a car battery or a wall 
charger, and all variants have the same internal      
battery pack to óride throughô periods when external 
power is unavailable.  
  
The regular PM7000 unit is normally powered by an 
integral internal mains power supply designed to     

operate from supplies between 100 and 600 V A.C. 
R.M.S.  On the regular unit the internal mains power 
supply draws current from the óPhase Aô measurement 
channel.  When the auxiliary 12V input is powered the 
mains power supply is automatically disconnected  
from the óPhase Aô measurement channel. 
 
The PM7000 variant used for measurements of     
working voltages up to 1000 A.C. R.M.S. is  prevented 
by the hardware configuration from drawing power 
from any measurement channel.  These units are not 
powered by an integral internal mains power supply.  
Instead it uses the auxiliary 12V input, or in absence of 
the 12V input it may run from energy stored in the   
battery pack.  
 
Before you use your logger read this manual.  
Throughout you will find ówarningsô because this     

instrument can be attached to potentially hazardous  
 
live voltages.  They are prefaced by this symbol      
and are necessary for our compliance with the safety 
standards.  Please note them carefully as the reason 
for their requirement is your safety and guidance. 

Intended Use of the PM7000 

PM7000 General Description 

The PM7000 measures AC current and voltage                
waveforms. It processes the results to a wide variety of 
power parameters and records them, eventually    
making the results available (via interfaces to                 
associated I.T. equipment) - for display, storage or  
further processing. The PM7000 is also configured and         
controlled through the same I.T. interfaces. Such I.T. 
interfaces include PDAs, mobile phones with Windows 
Mobile 5 or computer screens. 

Intended Use & Safety 
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Input Voltage:  Four 0-600 Vac. fully differential input 
channels.  
Sensors:  Inline shrouded 4mm banana sockets. 
Fused leads, crocodile or dolphin clip. 
 
Input Currents:  Four input channels.  

Sensors: two ranges on two types. Menu Selectable 
Rogowski coil with range 0-6000A,  0-400A, or Voltage 
Type 0-1 Vac.  Safety BNC Socket.  Phase reversal in 
software. 
 
Three Distinct Simultaneous Recording Systems:   

Waveform capture:  High Speed sampling on all   
inputs.   
Troubleshooting: utilizing the patented single cycle 
Adaptive Store to capture comprehensive detail over 
long recording periods on up to 32 selected              
parameters.   
General Parameter Analysis: including       reporting 
to Standards. 
 
Configurations:  Space for over 200 files.  These may 

be used for configuration or recording sessions. 
 
Accuracy:  < 0.25% (excluding sensors), +/- 2LSBs 
(in target ranges).  
 
Resolution:  Programmable to 0.1 Vac and 0.1 Aac, 

0.01V high resolution mode. 
  
General Parameter Measurement: happens         
automatically.  Fixed Functions recorded on (selected) 
intervals (1sec to 2 hours).  Voltage & Current RMS 
(Max, Min, Avg).  THD / Harmonic Value (8 inputs).  
Flicker (3 Voltage inputs).  Power (kW, VAR, AP, PF), 
Individual Harmonics 2-50 (8*50 signals).  Unbalance. 
 
Troubleshooting Maths Functions: 
AC Single Phase Installation:  RMS (line-neutral, line
-line where appropriate), Stray Voltage RMS Hi Res    
< 35V.  Real power W, Reactive Power VARS,        
Apparent Power VA, Power Factor PF, Displacement 
Power Factor, Phase Angle, Frequency, Instantaneous 
Flicker Sensation, Short Term & Long Term            
Perceptibility, Flicker Flag, Distortion Power. 
AC 2 (split) Phase Installation:  Real Power,         
Reactive Power VARS, Apparent Power, Power Factor 
AC 3 Phase Installation (Delta, Wye and variants):  

Real Power, Reactive Power VARS , Apparent Power, 
Power Factor, Voltage Unbalance, (Conventional & 
Sequential Components), Current Unbalance.          
Distortion Power, Positive Sequence Fundamental    
Real & Reactive Power (IEEE1459). 
Harmonics:  Odds, Evens, Triplens, Individual        

Harmonics value and % and Harmonic Direction to the 

50th, K Factor, % Total Harmonic Distortion, Total  
Harmonic Value.  Individual Harmonics to the 127th 
included in the Interharmonics option. 
Other Maths Options:  Channel X * Constant,    
Channel X / Channel Y, Filtered Channel X, Internal 
Temperature, On Charge, Battery Volts. 
  
Waveform Capture: Sample rate - up to 1.2288 Ms/s  

in the PM7000T (~ 24,576 samples/cycle at 50 Hz) on 
8 channels.  Events examined, Ranked & stored in real 
time.  
 
Selectable Waveform Parameters:   
Wave Retention Basis:  Greatest disturbances 
(automatic ranking and low rank discard) and first past 
a threshold. 
Capture wave bracket: Wave Sets: from 20ms up to 
60secs. 
Signals to be captured: offending wave /              
complementary current or voltage, All Voltages, All 
Currents. 
Triggers to be used:   Transient, Ring, Notch, Sag, 
Surge, THD Volts, THD Current. 
Wave Allocation:  waves allocated across  trigger 
functions. 
 
Sampling:  
PM7000S (Standard)            19.2kSamples per sec 
PM7000H (High speed)       153.6kSamples per sec                    
PM7000T (Turbo)             1,228.8kSamples per sec 
 
Memory:  128MB Flash memory for all files. 32MB 

RAM for high speed waveform capture data, 64MB 
working RAM.  Expansion with USB Memory Device. 
Firmware (program memory)                                           
- Flash upgradeable  2MB 
User Preferences                                                             
- Stored in non-volatile Flash Memory 
 
Portable Device Requirements for PMScreen:  

Pocket PC, mobile phone or PDA with Windows 
Mobile 5 or later.  
 
Data Retention: During recording sequential data is 

saved to Flash memory.  Waveform capture data is 
held in RAM and transferred to Flash memory when 
recording ends.  Configurations etc. stored in Flash 
memory. 
 
User Interface via Remote Screen:  PC via Bluetooth 

or USB running PMScreen, or PDA/ Mobile phone with 
Windows Mobile 5 via Bluetooth running PMScreen.  
Setup/Configuration and Data Review via remote 
screen.  Data analysis using Pronto for Windows.  
Automatic download to USB stick. 

PM7000 Technical Specification 

Intended Use & Safety 



                   
10 PM7000 Power Quality Analyzer Operating Notes 

 

Displays On PMScreen: Power & Energy,        
Waveforms, Harmonics, Phasors, Harmonic Phasors, 
Trends, Statistics, List of Channels. Comparison to 
Standards.  Interharmonics (optional). 
 
Communications:  

Bluetooth: Wireless interface (isolated) 
USB:  Memory module interface (non-isolated).   
USB:  Serial interface to PC (isolated > 2.5kV)         
download to PC & control through Pronto for Windows. 
Protocol:  MODBUS ASCII 
 
Power:  Requires 90-660 VRMS, 15 W Max from 
Phase A voltage measurement (40 - 64Hz Rated    
power consumption 11Watts) or separate power      
supply @12Vdc, 6 W. 
Burden 600 Volt model :  Normally <10 VA when 
powered from Phase A.  If a charger is used the Power 
Supply is automatically  
disconnected from Phase A (input impedance per 
phase 32MOhms). 
Burden 1000 Volt model :  Negligible, power supply 
is out of use (input impedance per phase 32MOhms). 
Battery Capacity: 2100mAhrs (5 HI-Temp NiMH   

batteries). 
Battery Ride Through: ten minutes at a time.  
 
Charge Method: From V1 input or from 12V Wall 

Charger (auto switching) 
  
A/D Converters, 2 sets:   
(i) 24 bit at 19.2 kSamples, top 16 bits used normally 
for harmonics, power & energy, Flicker. 
(ii) 12 bits used for High Speed and Turbo only. 

Measurement & Reporting Standards:                  
IEC 61000-4-15, IEC 61000-4-7, IEC 61000-4-30,  
IEEE1453 (Flicker), IEEE1459, IEEE100, Report to 
EN50160 
 
Safety Standards: IEC 61010, (600v Cat. IV, pollution 

level 2, 1000V CAT III if PSU fuses removed), CE 
Fused voltage leads (lead fuses 500mA, 700V, 50kA 
rupture current), IEC 61326 (EMC). 
 
Internal fusing:  PSU (x2), Charger input, Battery 
stack, Internal Thermal Switch (x2) 
 
Computer Requirements for Pronto Software:    

Windows 9x, ME, NT4, XP, 2000, Pentium class     
processor or higher. 
  
Case:  Pelican 1150 Guard Box:  

Dimensions 22.9 x 19.1 x 11.0cm 
 
Weight:  3.5 kg without leads and clamps 
 
Operating Temp:  -20ÜC (-4ÜF) to 60ÜC (140ÜF) 
 
Environmental: Main unit water resistant. Leads 
and their connections are not watertight and for safety 
reasons we strongly recommend that the operator 
does not connect and disconnect the unit in wet      
environments.  
 
Applicable Patents: 6424277, 0230712, 4910692 

Measurement Categories 

Assessment of the hazards depends on where the 
connections are made in the installation, the working 
voltages involved and the configuration of the          
iinstrument.  A brief description of the four 
measurement categories in the Standard can be found 
in Appendix A.  Category IV is the most stringent. 

 
 
PM7000 regular hardware versions 

  Your PM7000 has undergone rigorous safety 
tests and is certified to Category IV requirements of the 
European IEC 61010 Standard for a measuring 
instrument operating at a working voltage of up to        
< 600V A.C. R.M.S.  

  Because you will be attaching the PM7000 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 IV (Category IV) type high fault 
current electricity supplies 

 
 
PM7000 hardware versions suitable for             
measurements to 1000 V A.C.RMS 

 Your variant PM7000 is certified for         
measurements in Category III installations up to 1000 
V A.C. R.M.S.  Note that the hardware is different from 
the regular PM7000.  There are internal hardware 
locks to prevent power being drawn from any       
measurement channel input.  It is prudent to ensure 
that the internal batteries are fully charged before   
starting a recording. 

Intended Use & Safety 
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Power Requirements 

 

Regular units 

 
When the logger is powered up on phase A above 100 
Volts the batteries will automatically be charged. 
PM7000 normally draws about 5 Watts at voltages 
ranging from 100 to 600 V A.C. RMS +/-10% and      
40-64 Hertz (cycles per second) derived from the 
Phase óAô input.  For a Phase óAô powered PM7000, the 
maximum current is drawn when operating close to the 
low end of the voltage range, all peripherals are driven 
and the batteries are charging at the maximum rate 
(Maximum rated power is 11 Watts ). 

 
 
All units 

 
Alternatively any PM7000 may be powered via the     

2.1 mm standard jack socket (close to I1) from a     
separate supply at 12Vdc, 6 W.  In this case on regular 
units the internal mains power supply is automatically 
disconnected from óPhase Aô (input impedance per 
phase 32MOhms).  The alternative power input may be 
used, for example, when monitoring current only, when 
no mains supply or voltage is available, when the    
impedance of the ómainsô is so high that the burden of 
the internal logger power supply on the Phase óAô 
measurement circuit is sufficient to affect the results, 
and on PM7000 hardware variants that do not use an 
internal mains power supply. 

 This 12VDC PSU charger socket is only     
suitable for connection to products certified to           
IEC60950.  

Safe Working Practices 
HAZARDOUS LIVE VOLTAGES 
 
YOU, the operator may safely connect the PM7000 
input terminals to hazardous live circuits in normal  
operation provided that you take sensible precautions 
including the following: 

 Ensure that the instrument operates within the 
limits dictated by both the óMeasurement Categoryô and 
the maximum specified working voltage, for failure to 
fulfill those conditions may permanently compromise 
the normal electrical protection provided by the       
instrument and could result in you being exposed to 
lethal HAZARDOUS LIVE voltages. 

 Under NO CIRCUMSTANCES make          
connections at locations in an installation where the 
electrical stresses might exceed those of the 
óMeasurement Categoryô for which the instrument is 
designed.  Appendix 1 gives definitions of the 
óMeasurement Categoryô for different connection points 
in the installation.  See also the section about óSpecial 
considerations when working at high voltagesô on the 
following page. 
 
YOU, the operator: 

  are responsible for identifying the hazards 
involved when connecting the PM7000 to make   

measurements. 

  must adopt safe working practices and take 
steps to manage the associated risks as well as being 
responsible for ensuring that the connection to the   
circuit being measured is electrically safe. 

  must ensure that the safe working voltage for 
the appropriate measurement category is NOT         
exceeded under any circumstances 

  are advised to use the certified Cat IV 600V 
test voltage leads supplied. These leads are marked 
Cat IV 600V or Cat III 1000V and have fuses in the 
alligator/dolphin clip end and safety connectors at the 
connection end. For your safety always use leads     
appropriate to the installation category and look for the 
necessary marking on the leads. 

  must treat the voltage leads with respect as 
they do an important job of carrying live voltage in a 
safe manner.  Because they are flexible test leads they 
are strong and easy to coil and twist and will give good, 
safe, service when looked after carefully. 

  must never use damaged leads. Always 
check leads for wear and tear or damage before using 

Intended Use & Safety 
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them. Once you are satisfied with their soundness 
make sure that they are securely plugged into the    
logger. before they make contact with any live power 
source. 

  must always connect the voltage leads 
through the upper 4mm voltage ports, never through 
the lower BNC current ports. 

  must always use a voltage output current 
transducer with this logger. This equipment is NOT 
designed for use with current output, current         
transformers. 

  must, when you are installing voltage output 
current transformers, connect them to the adaptors 
and then the adaptors to the logger before you attach 
them round the source of power. Be careful not to 
touch any of the connection points. 

  must always position your logger 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. 

  must never position the equipment so that it is 
difficult to disconnect from the supply. 

  should under no circumstances remove the 
front panel of the logger while it is connected to a  
power source. 

  In line with safety requirements the PM7000 
gives correct over range voltage readings. No danger 
will arise for an operator relying on any indicated      
values. However, this does not remove the possibility 
that a single fault in the unit could give misleading    
results, leading to a hazard for the operator. 

  Peripheral devices connected to the I.T.    
interfaces of the PM7000 must conform to the         
requirements of IEC 60950.  Failure to comply could 
result in loss of data or damage to the I.T. interfaces 
and delicate electronics inside the unit.  The USB   
Serial interface is opto-isolated to protect the PM7000 
from faults in IEC 60950 compliant I.T. equipment that 
may be connected.  The USB memory stick interface is 
NOT isolated from the electronics inside the PM7000. 
 
 

Care of IT equipment 
 
If you are using a computer to download data from 
your PM7000, you are using equipment more delicate 
than the PM7000. (It could be some other instrument.) 
 
You must take care to protect the more delicate    
equipment from the environment ï in accordance 
with the directions from the manufacturer of the 
delicate    equipment.  Most computing devices 
conform to the requirements IEC 60950, whereas 
the PM7000 is   designed to conform to                  
IEC 61010-1.which requires more stringent testing 
for resistance to moisture and liquids. 
HAZARDOUS LIVE VOLTAGES 
 

Intended Use & Safety 
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Measurements at voltages less than 600V A.C. 
R.M.S 

 NEVER connect a regular PM7000 to a live 
voltage source outside the specified range of 90-600 
(+/ 10%) V A.C. R.M.S. when using the óPHASE Aô 
voltage input to power the PM7000  
 
 
Measurements at voltages greater than 600V A.C. 
R.M.S 

Under no circumstances may a regular 
PM7000 be used for measurements using the óPHASE 
Aô voltage input at working voltages greater than 600V 
A.C R.M.S because the safety of the instrument will be 
compromised (Note 5 below describes some of the 
hazards that will result). 
 
The front panel is clearly marked to ensure that the 
distinction is easily made between PM7000 hardware 
versions suitable for measurements to 1000 V A.C. 
R.M.S. and regular PM7000 units 
 
For measurements to 1000 V A.C. R.M.S. use only a 
PM7000 instrument with an overlay that is clearly 
marked to indicate 1000 V A.C. R.M.S. capability.  In 
1000 V A.C. R.M.S. instruments a hardware lock inside 
the unit is fitted to the connectors that would normally 
carry BOTH of the fuses in a standard PM7000.  The 

lock is clearly marked to indicate its purpose and must 
not be removed. 
 
The operator must understand the distinction between 
ómeasurement category IVô and ómeasurement           
category IIIô. 
 
The installation to which the connection is made MUST 
be classified as CAT III or   lower i.e. within the      
building installation.  
  
The dielectric strength of the ómeasurement circuitsô in 
a PM7000 is adequate for use in 600V A.C. R.M.S. 
CAT IV installations or 1000 A.C. R.M.S. CAT III      
installations. 
 
Do not use a regular PM7000.  The ómains                
circuitô (internal integral power supply) in a regular 
PM7000 is designed for operation up to 600V A.C. 
R.M.S.  Attempts to complete connections to a regular 
PM7000 at a working voltage greater than 600V A.C. 
R.M.S. may cause one or both fuses to blow and the 
P.S.U. protection circuits could rupture or become  
permanently damaged.  In the event that a single fuse 
remained intact under those circumstances the user 
would have no warning that parts of the instrument 
may become óhazardous liveô.  Excessive leakage    
current could occur either because of damage to PSU          
components or when the óPHASE Aô voltage input   
exceeds 775 V A.C R.M.S - because of the intrinsic 
leakage capacitance in the mains transformer. These 
effects will occur even in CAT III installations. 

Special Considerations When Working at High Voltages 

Environmental Considerations 

General environmental considerations  

 
PM7000 may be used either indoors or outdoors.  
Much effort has gone into protecting the electronics 
inside the PM7000 box from  ingress of moisture and 
dust.  However the manufacturer makes no guarantee 
of waterproofness as much depends on how well the 
instrument and particularly the box seal is cared for by 
the operators. 
 
The enclosure is protected against ingress of dust and 
moisture.   
 
But please note the following features: 

¶ The storage and operating environment must not    
exceed pollution level 2.  

¶ PM7000 is not designed to operate in rarefied          

atmospheres.  The impedance protection networks 
are encapsulated.  Power supply components op-
erate with air spaced creepage and clearance lim-
its of 14.5mm or greater. 

¶ PM 7000 must be operated within temperature 
limits -20Ü C (-4Ü F) to 60Ü C (140Ü F) and relative 
humidity is not to exceed 95% RH (non               
condensing). 

¶ PM7000 must not be subjected to MAINS supply 
RMS voltage fluctuations greater than Ñ10 % of 
the nominal voltage range 90-660 VA.C. RMS 
specified for the instrument . 

¶ PM7000 is designed to withstand transient              
overvoltages typically present on the MAINS     
supply nominal voltage in environments of        
pollution level 2. 

 

Intended Use & Safety 



                   
14 PM7000 Power Quality Analyzer Operating Notes 

Storage 

 
For prolonged storage it is good to keep your logger in 
a cool, dry place. The batteriesô self discharge current 
and capacity loss will accelerate at higher                
temperatures. Ensure that the logger batteries are fully 
charged before storing for any extended time period of 
one month or more. 
 
 
Performance 

 
For optimum performance we advise you to take note 
of the following precautions: 

¶ Your logger operates best in a cool environment. It 
will operate at a high temperature but as the     
temperature rises, the ability of the batteries to 
retain their energy will gradually deteriorate.  

¶ Avoid direct sunlight.  

¶ Operating temperature must be within ï20Ü C to        
60Ü C. 

¶ Maintain adequate air circulation paths to ensure 
proper cooling of the unit. 

¶ Avoid sudden temperature swings of 10Ü C or 
more. 

¶ Avoid high humidity. Relative humidity is not to 
exceed 95% RH non condensing. 

¶ Use an outer protective sleeve designed by       
Outram to protect the instrument from rain,       
moisture and spillage of liquids.  The PM7000 is 
not designed for unprotected use under those  
conditions. 

¶ Avoid locations susceptible to vibration, shock, 
static, high magnetic, electro-magnetic, or          
radiation fields.  

¶ PM7000 is designed withstand RMS voltage     
supply fluctuations within +/- 10% of the nominal 
voltage operating limits. 

¶ Avoid extremely dusty, dirty or corrosive gas     
environments. 

 
 
The PM7000 is not designed to withstand damage 
from nearby or direct lightning strikes, circuit-
breaking, or exceptionally high electromagnetic 
radiation greater than specified in IEC 61326 in 
close proximity (p11 of IEC 61326 specifically ex-
cludes consideration of operation in those           
situations). General environmental considerations  
 

General Maintenance 

Battery maintenance 

 
For best practice maintenance and peace of mind we 
recommend the following: 
 
1. Keep your internal batteries charged even 
when the logger is not in use. 

Regularly check battery charge status in the menu. 
If the charge is low, recharge the batteries by  
plugging the logger into a power source and leave 
for up to 16 hours. 
When the logger is stored, plug it into your mains 
supply for a day every two months. 

 
 
Further maintenance 
 
2. Keep the logger clean 

Wipe the overlay gently so as to retain its          
insulating properties and any warning markings. 
Use a damp, soft cloth and a mild soap or mild, 
nonabrasive detergent.  

 
3. Keep your logger and kit in the bag 

We have designed the bag with the welfare of your 
logger and sensors and cables in mind! Both the 
Rogowski coils and the voltage probes have been 

braided so that tangled and lost leads will become 
a thing of the past. Check regularly for any signs of 
damage or kinks in the leads. Keep accessories in 
the pouches in the roll. 

 
4. Operating Environment 

Be aware of the environmental considerations as 
outlined in the section ñEnvironmental               
Precautionsò. 

 
NB Donôt leave your logger in a hot car in the sun. 
High temperatures are the enemy of  batteries.       
Batteries self discharge fast at 70ÜC! 

Intended Use & Safety 



                   
15 PM7000 Power Quality Analyzer Operating Notes 

Appendix A 
Measurement Categories 

The measuring circuits in the PM7000 are subjected to 
electrical stresses that increase the closer the         
connection point is to the source of the installation. 
 
Safe operation of the instrument requires that account 
must be taken of BOTH the óMeasurement Categoryô at 
the point of connection AND the working voltage      
applied to the instrument at each of those connections. 
To assist in assessing the óMeasurement Categoryô 
that applies in any particular circumstances the       
following section (6.7.4) of the European IEC 61010 
Standard for measuring instruments is quoted here as 
follows:- 
 
ñMeasuringò circuits 
 

Measuring circuits are subjected to WORKING     
VOLTAGES and transient stresses from the circuit to 
which they are connected during measurement or test. 
When the measuring circuit is used to measure 
MAINS, the transient stresses can be estimated by the 
location within the installation at which the             
measurement is performed. When the measuring     
circuit is used to measure any other electrical signal, 
the transient stresses must be considered by the user 
to ensure that they do not exceed the capabilities of 
the measuring equipment.  
 
In this standard, circuits are divided into the following 
measurement categories: 
 
Measurement category IV is for measurements     

performed at the source of the low-voltage installation. 
NOTE 1 Examples are electricity meters and       
measurements on primary over-current protection   
devices and ripple-control units. 
 
Measurement category III is for measurements      

performed in the building installation. 
NOTE 2 Examples are measurements on distribution 
boards, circuit-breakers, wiring, including cables,     
bus-bars, junction boxes, switches, socket-outlets in 
the fixed installation, and equipment for industrial use 
and some other equipment, for example, stationary 
motors with permanent connection to the fixed        
installation. 
 
Measurement category II is for measurements       

performed on circuits directly connected to the low  
voltage installation. 
NOTE 3 Examples are measurements on household 
appliances, portable tools and similar equipment. 
 

Measurement category I is for measurements        
performed on circuits not directly connected to MAINS. 
NOTE 4 Examples are measurements on circuits not 
derived from MAINS, and specially protected (internal) 
MAINS-derived circuits. In the latter case, transient 
stresses are variable; for that reason, 5.4.1 g) requires 
that the transient withstand capability of the equipment 
is made known to the user.ò 

Intended Use & Safety 
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Appendix B 
Graphic Symbols 

Graphic Symbols used on the PM7000 and in this manual are used in accordance with this table.  
Table 1 of the Safety Standard IEC61010-1 part 1. 

Intended Use & Safety 



High Speed Comprehensive Power Quality Analyzer  

OUTRAM RESEARCH LTD 
Haining House,  
Taylors Lane, Bosham, 
West Sussex, PO18 8QQ, UK 
Tel: 0044 1243 573050 
Email: support@outramresearch.co.uk 

SYNERGY SYSTEMS INC 
4101 Pierce Dr. 
Shelby Twp., MI 48316 
USA 
Tel: 800-338-4505 
Email: sales@synergy-mi.com 

www.powerqualityrecorders.com  ǒ  800-338-4505 

 

 

A Start Guide for the Ranger PM7000 

PMScreen Simulator 
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PM7000 and kit 
 

¶ Ranger PM7000 power quality analyzer 
¶ Four 24" 6000 Amp Flexible Current Clamps (Rogowski coils)  (max conductor size 8"), 
braided 

¶ Five Voltage probes 1000V Cat III (600V Cat IV), braided 
¶ Three Neutral Common Leads 
¶ Mains lead or charger 
¶ USB lead (in tool roll pocket) 
¶ Pronto for Windows Analysis Software 
¶ Customer CD (not shown) 
¶ Customized  bag and tool roll 
¶ Portable Bluetooth device (Netbook/Windows compatible mobile phone) or Bluetooth Adaptor 

First Step: Check Your Kit 

PM7000 Start Guide 
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