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DES I G N  G U I DE  

 
This PowerPoint 2007 template produces a 36”x48” trifold 
presentation poster. You can use it to create your research 
poster and save valuable time placing titles, subtitles, text, 
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 
 
Need assistance? Call us at 1.510.649.3001 
 

 

QU ICK  START 
 

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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QU ICK  START ( con t . )  
 

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 or “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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•  One wrong move by a protective relay 
during stressed operation can spell 
disaster for the power grid; Eg: ‘03 NE 
Blackout 

•  A “tipping point” for the ‘03 NE 
Blackout was a mis-operation by a 
distance relay on a 345kV circuit 
(Sammis-Star); (but hindsight is 20/20!) 

•  Can we in real-time, detect and correct 
mis-operations? Fast enough to avert an 
impending cascade? 

 
 

PROBLEM	
  

KEY	
  IDEAS	
  

Critical events in the 03NE Blackout (Black represents tripped components, source: Blackout Report Presentation 11-19-03.ppt, www.nerc.com ) 

KEY	
  ENABLER:	
  DYNAMIC	
  STATE	
  ESTIMATION	
  

Scheme used to incorporate dynamic state information: 
 
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  RESULTS	
  (from	
  [1],	
  [2],	
  and	
  ongoing	
  work)	
  	
  

More	
  Results/ObservaSons	
  
•  State reconstruction also allows for prediction and early warning; 
•  Able to achieve 10-15 cycle (up to 0.25 s) look-ahead capabilities during 

power swings; 
•  Reconstructed states can also be used to directly assess (and predict)  the 

damping of rotor angle swings. Table shows damping mode of local mode 
assessed using reconstructed states, for an unstable swing; 

CONCLUSIONS/FUTURE	
  WORK	
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Relays today: 
•  Do not have global information on system stability, i.e. they are blind to 

the effect of their action on global stability of the system; 
•  Do NOT include dynamic state information in tripping decisions; 
•  Lock-out permanently after a pre-programmed sequence; 
•  Can mis-operate under extremely stressed conditions; No way to detect if 

operation was valid;  No way to correct for mis-operations; 
•  Modern relays can be made to mis-operate by a cyber attack; 
•  A “D-uh” moment can be expensive!  
 
What we propose: 
•  Supervise relay operation using dynamic state information and event 

“fingerprints” from wide-area measurement sets; 
•  Analytical approach based on energy functions to supervise relay 

operations associated with transmission lines; 
•  If relay operation is deemed “correct”, do nothing. If relay operation is 

“incorrect”, then correct (reverse) relay operation by switching in/out the 
system component; Resilience achieved by recovery from misoperations 

 
How? 
•  Estimate the system’s dynamic states – exploiting Phasor Measurement 

Unit (PMU) data; 
•  Given “measurements”: some y’s  
     and z’s = h(x,y), estimate x. 
•  f(.) represents ODE models of  
     all dynamic units: (generators/exciters/prime-movers/control units); 
 * g (.) represents all the algebraic constraints (power-flow at each bus); 
•  Estimation needs to be accurate and robust – Instead of Kalman-based 

approaches, we use a Particle Filter; (speed-accuracy tradeoff)  
•  Estimated dynamic states are used to: 
    -- construct components of the system’s energy functions which are very 
rich in dynamic information at the component level (such as generators, 
transmission lines, transformers, and loads) 
    --detect and flag  “events” that might be detrimental to system stability 
    --also used to forecast states in over a short time-horizon for look-ahead 
capabilities  for  
Challenge: Can we be “fast” enough?  - For a clue, look at the time-stamps 
of events in the sample  blackout log! 
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WARP:	
  Wide	
  Area	
  Resilient	
  ProtecSon	
  

 Modal  damping of swings  assessed via DSE 

 Global swing curves and system separations assessed with DSE  

•  DSE allows for several possibilities that are being explored: 
 - a direct look at system dynamics during stressed system operation; 
 - construction of energy function components that can yield clues to  
event detection and classification; 
 - ability to supervise both generator and transmission line relays from 
wide-area data sets; 
•  DSE also allows relays to gain a  “slight” lead over impending system 

dynamics; 
•  The information extracted during this lead-time (modal damping, 

angular separations) can be used to make a more informed decision: 
i.e. opportune trip moments (for trips) or avert false trips (when 
detected) 

•  Impact of reversals in trip decisions on system dynamics and cascades 
needs to be studied 

•  Use of energy-function based event fingerprinting needs to be refined; 
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