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POWER MONITORING IS A PROCESS – POWERSIGHT MONITORS ARE THE ANSWER
 
Power Monitoring is a Process. 
Why do we say that power monitoring is a process?  Consider that any power study has a 
beginning, middle, and an end, that involves several activities.  The steps in the process can be 
described as follows: 

• Initial connection: making voltage and current measurement connections to the power 
circuit – correctly and safely 

• Set-up: programming the meter correctly 
• Collection of data with meter 
• Download and analysis of data in PC  
• Generation of final report - documenting results 
 

This paper describes how the technology in the PowerSight meters addresses the entire process.  
 
Plan for a Successful Study 
The three reasons why power studies are unsuccessful are due to: 

1) Bad planning 
2) Incorrect connections 
3) Incorrect set-up  

Planning 
Planning is essential before embarking on a power study. A good plan begins with defining what 
the problem is that we want to solve.  Here are a few examples that articulate what we want to 
accomplish and why.  This list is not an exhaustive one.  You can come up with many examples 
of your own. 

“We need to add more loads – will my panels and circuits support the new additions?” 
 “Can we reduce our energy consumption? – Let’s perform an energy audit to evaluate energy 
savings opportunities.” 
“How are the energy savings measures we have implemented performing, let’s measure?” 
“This transformer is very hot – is it overloaded, or are high harmonics the cause?” 
“My (machine/process) is operating erratically – is power quality the cause?” 
“When the HVAC (or motor or other equipment) turns on the breaker trips, why?.” 
“I’m commissioning a UPS and need to verify its performance with a load bank.” 
“I want to perform regular diagnostics on our motors as part of a predictive maintenance 
program.” 

The point here is to understand the objectives of the power study.  In other words ask “What will 
the “big result” look like when the study is complete?”  

To look at an example, take the common application of monitoring voltage and current at a load 
or breaker panel.  We might be interested in adding more circuits or more loads to the panel.  
Before adding them we would like to know how much capacity is spare (or available) to allow the 
addition of more loads, and stay within the panel’s current capacity rating for safety.  It would 
make sense to monitor the panel for at least 24 hours, preferably a week’s business cycle, to 
understand the behavior of the existing loads on the panel before we add new loads.  The power 
monitor will track the current consumption so that we can see when it reaches a maximum, and 
therefore whether the maximum value still allows for additional loads to be added.  After we have 
added loads we should monitor again to observe the changed behavior of current consumption.  
Is it still within the panel’s capacity?  Have we inadvertently created a new problem such as 
voltage imbalance?  Has the new load added excessive harmonic distortion? 
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A power quality monitor is used to prove whether power quality is OK or not.  With monitors that 
have high sampling rates we can detect RMS voltage dips down to a half-cycle and voltage 
transients (spikes) as fast as a few microseconds.   

To reiterate, you must have a clear plan of action before beginning the study.  Good planning at 
the outset minimizes incorrect or bad data and wasted surveys. 

Minimize Set-up and Connection errors 
A common problem in obtaining a successful power study is discovering at the end of the study 
that the data is flawed or useless due to wrong connections of the voltage and current sensors.   
Summit Technology has identified over 70 possible connection errors.  The PowerSight models: 
PS2500, PS3500, and PS4500, all incorporate SureStart

TM
 software that checks the connections 

and advises you of errors before you begin monitoring to eliminate connection and set-up errors. 
 
Types of Errors that may be present 
Here are some examples of errors that SureStart automatically detects when connected to single-
phase, two-phase, wye, delta, 4-wire delta, grounded delta, open delta, DC, and other power 
systems: 

 
One, two, or three voltages not connecte 
One, two, or three currents not connected to the source cables 
One, two, or three currents not connected to the meter 
Two or three connections to the same voltage 
Two or three connections to the same current 
Voltages misidentified 
Currents misidentified 
One, two, or three current sensors backwards 
Two voltage connections switched 
Two current probes switched 
All voltages rotated one position left 
All voltages rotated one position right 
All currents rotated one position left 
All currents rotated one position right 
One, two, or three phases not present 
One phase being presented as two or three phases 
One or two phases shorted to neutral or ground 
Neutral not connected to ground 
Non-standard voltage due to improper loading 
Non-standard voltage due to power system problem 
Non-standard frequency due to power system problem 
Non-standard phase shift between phases due to power system problem 
Improper frequency or voltage mode setting in the meter 
Improper input ratios in the meter 

 
or, combinations of all the above listed errors. 
 
SureStart

 
applies artificial intelligence to automatically identify what type of power system is 

present and identify what errors in the connections or setups are probably present. It makes 
these determinations regardless of the power system type, and in the presence of multiple 
connection or wiring errors.  SureStart presents the results in clear English statements in the 
meter window such as: “3 Phase Connections OK”, “No AC or DC Signals Detected” etc. 
 
Another common reason for unsuccessful power studies is due to set-up errors resulting from 
incorrect programming of the meter. PowerSight meters allow you to save multiple power set-up 
files in the PC for different three-phase and single-phase monitoring scenarios.  You can create a 
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library of files that you can recall for the specific situation to minimize set-up errors and save time 
reprogramming the meter for every study. 
 
Connecting Safely, CAT rating and NFPA 70E  
Our recently introduced PowerSight models PS2500, PS3500, and PS4500 are also CAT-IV 
rated for safety.  CAT-IV is the most stringent safety rating for hand-held meters; CAT-IV means 
the instrument can withstand a 10,000 V surge at a 600 V service.  You can feel safe using the 
meter anywhere in a facility at 600V or below. 
 
The NFPA 70E standard that has been created to protect electrical workers from injury requires 
the mandatory wearing of Personal Protective Equipment (PPE) consisting of gloves, hoods, and 
suits or clothing made from approved flame-retardant materials.  It is difficult to use any meter 
while wearing cumbersome hoods that restrict vision, and with heavy leather gloves that prevent 
bare-finger operation of a keypad.  The Bluetooth capability in the PowerSight meter enhances 
safety by allowing users to program and view the meter remotely, safely away from high voltages.   
 
The PPE must always be worn when connecting voltage sensors to conductors and placing 
current probes around the conductors.  Once the connections have been made the user can 
retreat a few feet to safe zone, remove hood and gloves, and via Bluetooth wireless control and 
program the PowerSight.  From the comfort and safety of a PC or PDA the user can view 
waveforms, phasors, harmonic spectra, and download data remotely.  Bluetooth communications 
greatly enhances safety. 
 
Data Collection. 
Collecting data is virtually the same for all manufacturers’ meters. There are only three 
parameters any meter can measure i.e.: voltage, current, and time.  All other parameters such as 
watts, power factor, harmonics etc are calculated.  Most modern power meters all use similar 
digital-to-analog sampling methods and digital signal processing techniques for calculations, thus 
there is little distinction between meters in terms of the power parameters they calculate.   
 
However, it is sometimes not apparent from a data sheet that not all parameters are calculated 
simultaneously.  Consider the distinction between multi-function and multi-function-ing.  Due to 
internal processor power limitations some meters can only calculate a few parameters at a time. 
The user must then decide on which parameters will be calculated and which ones will not. This 
is usually programmed by the user who must pre-select different measurement modes.  This 
additional programming step is often a source of set-up errors that leads to wasted surveys.  The 
distinction with the PowerSight meters is that all parameters are calculated simultaneously – it is 
multifunction-ing.  The benefit is that the user will always get the parameters of interest without 
worrying about what to select or program. 
.  
Data Analysis and Reports. 
After data has been collected the data is downloaded to a PC.  This can be done via Bluetooth 
wireless or via the transfer of an SD memory card.  Usually data analysis follows, and the 
conclusion of the process is the generation of a final report. The PowerSight PSM software for the 
PC has excellent analysis tools for viewing logs and events, with zooming and expanding tools to 
examine charts and waveform graphs in great detail. Tools are available to print any log graph 
along with user-editable annotations, if desired, to highlight an aspect of the plot such as a peak 
value or an event. The PSM software also allows the export of the raw data file to an Excel 
spreadsheet with just a couple of mouse clicks for users who want to perform other calculations, 
or aggregate the data from several logs from multiple sessions or multiple meters.  
 
The PSM software that comes with every PowerSight also produces a complete written report in 
a couple of mouse clicks, automatically. Meter PC software often lacks tools to easily generate 
reports from large data files. For example, if you have to repeatedly cut and paste between Word 
and Excel and manually tabulate the measured results it can be a frustrating, tedious, and time-
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consuming waste of productivity. Consider that there are up to 140 different parameters you may 
need to compile.  
 
The Report Writer developed by Summit Technology allows you filter the results to make your 
report as broad or as focused as you need, plus you can edit the text to add your conclusions. It 
generates the report in a few seconds – and here’s the good news – the power study process is 
now complete!  See an example report here: www.powersight.com/report
 
A Complete Monitoring Solution 
Summit Technology has a complete end-to-end solution for the entire process that delivers 
successful power studies every time.  
 
They are also the most portable monitors on the market; they fit in your hand and weigh only 1lb.  
Summit also offers the widest range of options and accessories such as high voltage probes (for 
5KV and 15KV), power-line noise measurement, a weatherproof case, converters to power the 
PowerSight meter from the line being measured, motor diagnostic software and other adapters.  
Go here for more information: http://www.powersight.com/products/index.cfm?List=accessories
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