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presentation poster. You can use it to create your research 
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and graphics.  
 
We provide a series of online tutorials that will guide you 
through the poster design process and answer your poster 
production questions. To view our template tutorials, go online 
to PosterPresentations.com and click on HELP DESK. 
 
When you are ready to print your poster, go online to 
PosterPresentations.com 
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Zoom in and out 
 As you work on your poster zoom in and out to the level 
that is more comfortable to you.  

 Go to VIEW > ZOOM. 
 

Title, Authors, and Affiliations 
Start designing your poster by adding the title, the names of the authors, 
and the affiliated institutions. You can type or paste text into the 
provided boxes. The template will automatically adjust the size of your 
text to fit the title box. You can manually override this feature and 
change the size of your text.  
 
TIP: The font size of your title should be bigger than your name(s) and 
institution name(s). 
 
 

 
 

Adding Logos / Seals 
Most often, logos are added on each side of the title. You can insert a 
logo by dragging and dropping it from your desktop, copy and paste or by 
going to INSERT > PICTURES. Logos taken from web sites are likely to be 
low quality when printed. Zoom it at 100% to see what the logo will look 
like on the final poster and make any necessary adjustments.   
 
TIP:  See if your school’s logo is available on our free poster templates 
page. 
 

Photographs / Graphics 
You can add images by dragging and dropping from your desktop, copy 
and paste, or by going to INSERT > PICTURES. Resize images 
proportionally by holding down the SHIFT key and dragging one of the 
corner handles. For a professional-looking poster, do not distort your 
images by enlarging them disproportionally. 
 

 
 
 
 
 
 

Image Quality Check 
Zoom in and look at your images at 100% magnification. If they look good 
they will print well.  
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How to change the template color theme 
You can easily change the color theme of your poster by going to the 
DESIGN menu, click on COLORS, and choose the color theme of your 
choice. You can also create your own color theme. 
 
 
 
 
 
 
 
You can also manually change the color of your background by going to 
VIEW > SLIDE MASTER.  After you finish working on the master be sure to 
go to VIEW > NORMAL to continue working on your poster. 
 

How to add Text 
The template comes with a number of pre-
formatted placeholders for headers and text 
blocks. You can add more blocks by copying and 
pasting the existing ones or by adding a text box 
from the HOME menu.  

 
 Text size 

Adjust the size of your text based on how much content you have to 
present. The default template text offers a good starting point. Follow 
the conference requirements. 

 

How to add Tables 
To add a table from scratch go to the INSERT menu and  
click on TABLE. A drop-down box will help you select rows 
and columns.  

You can also copy and a paste a table from Word or another PowerPoint 
document. A pasted table may need to be re-formatted by RIGHT-CLICK > 
FORMAT SHAPE, TEXT BOX, Margins. 
 

Graphs / Charts 
You can simply copy and paste charts and graphs from Excel or Word. 
Some reformatting may be required depending on how the original 
document has been created. 
 

How to change the column configuration 
RIGHT-CLICK on the poster background and select LAYOUT to see the 
column options available for this template. The poster columns can also 
be customized on the Master. VIEW > MASTER. 

 
How to remove the info bars 

If you are working in PowerPoint for Windows and have finished your 
poster, save as PDF and the bars will not be included. You can also delete 
them by going to VIEW > MASTER. On the Mac adjust the Page-Setup to 
match the Page-Setup in PowerPoint before you create a PDF. You can 
also delete them from the Slide Master. 
 

Save your work 
Save your template as a PowerPoint document. For printing, save as 
PowerPoint of “Print-quality” PDF. 
 

Print your poster 
When you are ready to have your poster printed go online to 
PosterPresentations.com and click on the “Order Your Poster” button. 
Choose the poster type the best suits your needs and submit your order. If 
you submit a PowerPoint document you will be receiving a PDF proof for 
your approval prior to printing. If your order is placed and paid for before 
noon, Pacific, Monday through Friday, your order will ship out that same 
day. Next day, Second day, Third day, and Free Ground services are 
offered. Go to PosterPresentations.com for more information. 
 

Student discounts are available on our Facebook page. 
Go to PosterPresentations.com and click on the FB icon.  
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The aim of this project is to investigate possible 
anomaly detection tools within the StruxureWare 
Power Monitoring system. The goal is to try to use 
tools already built into the system to try and detect 
anomalies in the power quality. The starting point is 
the investigation of a previous failure.  Our 
hypothesis is that anomalous behavior in the power 
quality can be used to detect anomalous load 
behavior and differentiate it from facility 
equipment degradation. Initial assumptions are that 
there were detectable abnormalities in the current, 
voltage, and/or total harmonic distortion (THD) 
prior to the failure. Criteria for project completion 
will be successful early detection of malfunctioning 
hardware and possible classification of the type of 
malfunction, whether load side or facility 
infrastructure. 

INTRODUCTION	
  

OBJECTIVES	
  

•  Schneider-Electric StruxureWare Power Monitoring Software 
•  Schneider-Electric PowerLogic SCADA Power Monitoring 

System 
•  Gaussian distribution of voltage, current, and total harmonic 

distortion indicate that an estimation of Gaussian  distribution 
can be formed for these features. The result will indicate the 
probability of the current value occurring. If the value is 
extremely unlikely to occur, it is an anomaly and should throw 
an error. 

•  Gaussian distribution is given by  
                         𝑝(𝑥;𝜇,   ​𝜎↑2 )= ​1/√⁠2𝜋​𝜎↑2   ​𝑒↑− ​​(𝑥−𝜇)↑2 /2​𝜎↑2   .  
•  Choosing the smallest threshold of probability while 

maintaining low false positives can be chosen by selecting the 
threshold with the highest ​𝐹↓1 score on a large set of test data. 

•  ​𝐹↓1  score is given by ​𝐹↓1 = ​2  ∙𝑝𝑟𝑒𝑐  ∙𝑟𝑒𝑐/𝑝𝑟𝑒𝑐  +  𝑟𝑒𝑐  
                    where,  𝑝𝑟𝑒𝑐= ​𝑡𝑝/𝑡𝑝+𝑓𝑝  and 𝑟𝑒𝑐= ​𝑡𝑝/𝑡𝑝+𝑓𝑛  

MATERIALS	
  &	
  METHODS	
  

•  Anomalous instances of voltage found at the input and output 
of UPS A 

•  To isolate the anomalies, data from the UPS’s source and panels 
at the UPS’s output was analyzed 

•  Through the historical trend data, voltage anomalies are 
isolated to UPS A, transformer, and switch 

•  Waveform capture is possible at UPS A using the StruxureWare 
Power Monitoring software and built-in circuit monitor meter 

•  Proper configuration of the circuit monitoring meter on UPS A 
will log anomalous waveforms and allow the data center to 
study what is happening during an anomalous event at each 
individual waveform cycle 

RESULTS	
  

Future	
  Work	
  

Due to the sensitive, critical, and classified information stored 
at NCCIPS, access to the monitoring software was restricted. 
Instead, time was scheduled with appropriate staff to access, 
explore, and configure the system. Unrestricted access limited 
the ability to freely explore the functionality of the software. 
Documentation of software was researched to mitigate access 
restriction.  
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•  Perform data analysis to check raw data for anomalous 
behavior. 

•  Investigate existing solutions for monitoring power quality with 
the ION meters and StruxureWare software. 

•  Calibrate the built-in StruxureWare                                          
SCADA Power Monitoring system                                            
to detect anomalous behavior in                                            
power quality.  

•  Detection of anomalies should                                                      
give informative messages                                                
regarding what type of anomalies                                               
have occurred. 

•  Use and maintenance of anomaly                                                         
detection implementations should be simple. 
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RECOMMENDATIONS	
  

LIMITATIONS	
  

•  It is unclear what is causing the anomalous voltage 
readings in the data stored on the historian. Using the 
StruxureWare Power Monitoring software and the circuit 
monitoring meter on UPS A, it is possible to set triggers to 
perform waveform capture when a certain condition is met. 
Examination of what occurs in the voltage cycles could 
reveal why the historian is recording such high voltages at 
certain intervals. 

•  Upgraded meters on the electrical panels offer more 
functionality than the existing meters. Current meters do 
not offer disturbance detection however meters such as the 
PM 8000 offer compatibility with current StruxureWare 
software as well as modules that offer waveform detection, 
set-point learning, and advanced diagnostics not offered by 
the current meters.  

•  Perform waveform capture on an anomalous event 
•  Examine the distributions and relationships between other 

measured features. 
•  Explore how ‘Learning’ is done by advanced meters. 
•  Compare effectiveness of Gaussian anomaly detection 

against advanced techniques used in newer meters. 
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Plotting trend data from the StruxureWare historian shows outliers 
present in power quality. 

Power quality problems such as transients, sag/undervoltage, and 
harmonics exceeding the IEEE standard can be found when 
examining raw data around the time of known failures. 

Gaussian distributions indicate choosing proper set-points will be 
an effective form of catching anomalies in necessary features. 

ABSTRACT	
  
The goal during my internship at the National 
Center for Critical Information Processing and 
Storage (NCCIPS) is to implement an anomaly 
detection method through the StruxureWare 
SCADA Power Monitoring system. The benefit of 
the anomaly detection mechanism is to provide the 
capability to detect and anticipate equipment 
degradation by monitoring power quality prior to 
equipment failure.  First, a study is conducted that 
examines the existing techniques of power quality 
management. Based on these findings, and the 
capabilities of the existing SCADA resources, 
recommendations are presented for implementing 
effective anomaly detection. Since voltage, current, 
and total harmonic distortion demonstrate Gaussian 
distributions, effective set-points are computed 
using this model, while maintaining a low false 
positive count. 
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