Contouring and Advanced
Visualization

« Contouring
— Underlay your oneline with an image
» Geographic DataViews
— Auto-created geographic data visualization
« Emphasis of Display Objects
— Make specific objects standout on your oneline

e Dynamic Formatting

— Allows for Conditional Dynamic Formatting of
Onelines and Case Information Displays

* Geographic Information System (GIS) Support
— Reading ESRI Shapefiles (* .shp/* .dbf/* .shx groups)

— Read existing coordinate data
©2008 PowerWorld Corporation
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Contouring Visualization



Contouring Visualization

* What is Contouring used for?
« Using the Contour Options Dialog
e Examples

— Bus Voltage Magnitudes

— Line MV A Percentage Loadings

— Line PTDFs
— Many more...

* Recommendations on using Contouring

©2008 PowerWorld Corporation
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Uses of Contouring

* Analyze large amounts of information all at
once

e Get anoverview at aglance
e Monitoring data
* Presenting data

©2008 PowerWorld Corporation 16-4



Contour Options Dialog

* Contour Options Dialog is used to control
the contouring used on aoneline

e Note: Contouring isonly available while in
Run Mode
 Contour Options Dialog can be viewed by
— Contouring option on oneline local menu
=% _ Ondinesribbon tab = Contouring

©2008 PowerWorld Corporation 16-5



Contour Options Dialog -
Contour Type Left Side

Select object type to contour.
Only object types currently

{0 Contour. Options

prmt On the Onel i ne Wi I I be C':""tDU"TE-"I:'E Contour Type Options | Cusktam Color Map]

Contour Type Color Map

. \ Object -
displayed R e | e ]
" i Line ™ Substation [ Rewerse Color Map Colors
" Interface " Fore Erightness
" Area " Injection Group [ J

Select the value you want | S—

Filter Object Yalues
to Contour | Define. .. B abSDIUtBFah;sngre above Max

Mazxirnurn 1.100 pu ||

Pixel Options

B
Used for doing “line contours™=" | s = s [
= i 0,900 -

SRR

v Draw Colar Key [ Ignore Below Min

Tile  |voltage: Per Unit Magnitude [~ Ignore Zero Values

Entry Labels Dec.Pts.  Scalar Inkerpretation |Fi><ed values ﬂ
- -

pu 3 2] [ 10000 4

[ Save Contour Image with Oneline

Recal CUI ate dOeS the %rne B o e [ Continuously Update Contours
thi ng % OK y but does not \\ Recalculate Contours | Save ko AXD.., ‘ Load from .qu...|

close the dialog. [ Vo | [Frme]  Xemd | 2w |
©2008 PowerWorld Corporation 16-6




Contour Options Dialog -
Contour Type R

Filter Object Yalues

| Define. ..
Pixel Options
>

[~ Use absolute value
[ Ignore Above Max

1.100 ~ pu

Maxirurn

4

]

Conkour Type Colar Map
Object
= —=Hi 4

* Bus ™ Generatar |E“LIE low, Red=High J

™ Line {~ substation | Reverse Color Map Colors

" Interface " Zone Erightriess

" Area (™ Injection Group [ J «— ||
Value Darker ‘Mormal - Lic;jhtér

‘ol 1 Per Unit Magnitud Find...
| oltage: Per Unit Magnitude ﬂ -

ht Side

Choose the Color
— Map you want

- Setthebrightness
of the colors

Define the

Mo Data Caolor — | — M <
Spedific Calor ﬂl omina . < pu
ZE EE
X -
Minirnrm 0,200 =
Color Key =

[v Draw Color Key

Title |\-'0Itage: Per Unit Magnitude

Entry Labels Dec,Pts,  Scalar

pu 5 %] | t.ooo0 -
[ Use Equal Spacing

[ Ignore Below Min
| Ignore Zero Yalues

Interpretation |Fixeu:| valugs ﬂ

[ Save Contour Image with Oneline

[ Continuously Update Contours

Recaloulate Contours ‘

| o CK | | o Remave |

Sawve ko b, |

X cancel |

Load From Ax0, .. ‘

P Help ‘

range of
valuesin the
color map

©2008 PowerWorld Corporation
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Contour Options Toolbar

 Select the contouring drop-down to show the same
options available in the dial og.

e: B3LP.pwb Status: Rur

Case Information Draw Onelines | Tools Options Ac

Edit Mode L= WT} & cereen Layers
== =% | Ccontourin
Run Mode || Oneline Display || * - g
Options... Recalculate Confour
Mode

onto

Voltage\Per Unit ... (8]
&0
s ;
_._! Nominal |1 :
Break Low |0.95 :
—1000pu  [lg oo Minimum |0.9 s
Ignore Above
- e Ignore Below
0-800pu Use Abs. Values
Color Maps 3
£ Reverse Colors .
B ggnine 0% . Same Setting
Data Points Per Line |15 :

Save with Oneline
Continously Update
v | Draw Color Key
Kind of Value |Actual (Average) -
Resolution 50%

Influence |48%

4 F 4k

| Contour Type Options | Custom Color Map |

Contour Type

Object
@ Bus () Generator
) Line Substation

Area Ir on Group

[l Do not include objects not presently
visible due to Layers ar Display Detail

Value

[Uoltage'lPer Unit Magnitude V] Find...
Filter Ohject Values
[ Defing

Pixel Options

Mo Data Colgs
olor -

Color Key
Draw Color Key
Title ValtagePer Unit Magnitude

Color Map
Blue=low, Red=High -

[]Reverse Color Map Colors

Brightness
[
Darker Mormal Lighter
Values
] use absolute value
[l el .
Maxirmum 1,100 1 pu
1,050
Mominal 1000 | pu
0.950
Mirimum 0,900 = pu

[ 1gnore Below Min
[ 1gnore zZero values
Interpretation [Fixed values v]

Entry Labels Dec.Pts,  Scalar [Fl save Contour I S

= 3 = 10000 |2 - ave Contour Image with Oneline
Continuously Update Contours

[ Use Equal Spacing

[ Recalculate Contours ] [ Save to AXD... ] [Load from AXD.. ]

[ o OK ] [/Remove]

(Mo ] [ 2]
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Contour Options Dialog -

Contour Txge O|:_)t ns

Area of influence
about each
contoured point

Dynamic

contouring

adjusts

Influence region

according to

density of data
oints

£ Contour, Options

Contour Type | Contour Type Options | Custom Color Map |

Conkour Type kind of value
Dbject

(#)Bus
O Line

(&) Actual Yalue (Weighted Average)

() Generator ) Density of Yalues

[ Do ot include objecks nok presently
wisible due to Layers or Display Detai

Walue

Yolbage!Per Unit Magnitude  »
Filter Object Yalues

Use Fade
O ko Walue

Influence Region

=mall Medium e Contour Resolution
/ Use Drvnamic Influence Region J
Dynarmic Region Paints 60 |5 Low Middle

(The aptions below apply to all anelines, Option is saved Wthe registry)
Lo Resalukion Display when Zooming or Panning
Do Lows Resolution Speedup

Loy Resolukion Mormalized Percent (bebween 0,01 and 1) 0.15

Tire Delay in Seconds before Redrawing at Full Resolution 1.00

x4y 4

Minirurn Resolution in Pixels For Low Resolukion Displays 40

‘“When fnimating, Only Update Contour iF Something Changed

(3 Actual Yalue (Only Closest)
Fade tM

High

If Use FadeTo
Valueis
checked, then

- ~1—__Percentage at

which contour
beginsto fade
towards the
FadeTo Value

[ Recalculate Contours ] [ Save ko AXD, .. l

[Load from AxD.. ]

[ o 0K ] [ ./Remc.ve] [ X cancel ] ’

P Help ]

N\ Set contour

©2008 PowerWorld Corporation
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Contour Type

» Specify the type of display object that
should be used for contouring

« Specify the value of the respective object to
use

« Specify an Advanced Filter... to reduce
what Is contoured.

©2008 PowerWorld Corporation 16-10



Vaues

* These define the values used 1n the color
maps. (The color key displays the values)

Color Key x|

1.100 pu

1.050 pu
—1.000 pu

0.950 pu

0.5900 pu

©2008 PowerWorld Corporation

- (al values above are
Maximum mapped to dark red)
Break High
Nominal
Break Low

o (all values below are
Minimum mapped to dark blue)
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Color Maps

o Simulator offers several default Color Maps

 For contours for which both low and high
values are of significance (such as Bus
Voltages) the following color maps are

recommended

Color Key

Blue = Low, 1.100 pu
Red = High -

—1.000 pu

.D.EDD pu

©2008 PowerWorld Corporatiem

Reverse Colors
To get this

Color Key |

—1.000 pu

..
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Color Maps

 For contours for which only high
values are significant, Radar Map
High Limits is recommended

Color Key |

.>-|-I|:”:| pu

1.025 pu

—1.000 pu

 For contours for which only low
values are significant, Radar Map ===
Low Limitsis recommended 0975 p

lDEIEIEI pu

©2008 PowerWorld Corporation 16-13




Discrete Color Maps

 Simulator also comes with several discrete
color maps.

« Some examples are shown below.

S 5
—1.100 pu —1.100 pu

.

pLl —1.000 pu —1.000 pu

0,300 pu -D.EDD pLl -D.EDD pLl

©2008 PowerWorld Corporation 16-14




Draw Color Key

e Checking Draw Color Key tells Simulator
to draw a*“color key dialog” along with the
contour

* The color key dialog looks like:

Color Key H

—1.000 pu

-D.EDD pu

©2008 PowerWorld Corporation 16-15




Contour Resolution

» Setsthe resolution of the contour

* High means a better picture with more
computation time required

 Low meansa“grainy” picture with less
computation time

©2008 PowerWorld Corporation
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Influence Region

« Controls how large the “influence distance”
Is for adata point.

Influence Region Small Influence Region Large

N e )

Note: These images are using the Fade To Value
©2008 PowerWorld Corporation 16-17



Fade To Vaue

* Asavalue sinfluence moves away from the
actual data point, the value “fades’ to a
user-specified value.

— The same data is contoured in the figures below
with different Fade To Values

— Nomina, Maximum, Minimum

| Ty
10g A -
" 100 1.04 3 :
A X
MVR ; MVR
/
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Use Fade To Vaue

 Uncheck the Use Fade To Value

— Same picture as previous slide but we are no
longer fading

©2008 PowerWorld Corporarion
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Kind of Vaue:
Actua Vaue

« Actual Value (Weighted Average) and
Actua Vaue (Only Closest) both attempt to

visualize the values of particular points.

Weighted Average creates a Only Closest creates a color
gradient by weighting colorsby  based only on the value of the
their distance from data points closest data point

©2008 6-20




Kind of Vaue:
Density of Values

e Density of Values causes the colors on the
contour to represent a Weighted Sum

« Useful when you want the following two
situations to be equivalent
— 1 bus with 600 MW of load

— 6 buses next to each other with 100 MW of
load each

©2008 PowerWorld Corporation 16-21



Kind of Vaue:
Density of Values

* \WWhen using this option, the Influence
Region has a great impact on the contour
Image created

— Increasing the Influence Region, will cause the
“sum” to be taken over alarger number of data

points which will increase the values shown in
the contour.

©2008 Powe . __ -



Data Points Per Line

» Specifies the number of points used to
represent aline in the contour algorithm

Data Points Per Line= 3 Data Points Per Line= 15

©2008 PowerWorld Corporation
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Continuously Update Contours

« Sets Simulator to regenerate a contour each time
the system is updated.

Y ou can animate the contour by checking this

* Note: Because Simulator must now calculate the
contour at each time step, this may slow down the
simulation

— Try reducing the resolution to speed up the animation

©2008 PowerWorld Corporation |6-24



€ Contour Options

Custom Color Maps

Contour Type ] Conkour Type Options § Custom Color Map l

Custom Color Map l

Calor Map
|Dark Blug=low, Dark Red=High ﬂ

[ Reverse Color Map Colors

The Color Map
Max

(100%:)

range of color map

Shows custom color map
as changes are made

Create custom color maps
designed to show any
contoured values highlighted
In a specific manner

Brightness
f Brk. High
- — =0.000 (754
Darker Marmal Lighker 37.500
[ Make Discrete Color Map _ LSy "
Contour Type Yalues ko Use _ 0.0aa I{SEI::“.:-]I =
[ Macirnum | 100%)
[ Break High (75%)
v Meaminal (50%
r " ¢ 01 Right Click above ko add Erk Low
Break Low (25%) or deleke color poinks [25%)
[ Minirmurn (0% Color By...
* Percentage © Yalue
Min
(0%
Save As Save | Rename Delete |
Stare Colar Maps in File | Load Color Maps From File |
Recalculate Contours
o OF o Remove X Cancel | ? Help |

©2008 PowerWorld Corporation
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Color By...
Percentage

« Color by Percentage takes the Value and maps it
to a Percentage using the Maximum,... Minimum

Values specified on the first tab
— The percentage is then mapped to a color using the
Color Map

— Advantage: Color Maps can be reused
« Bus Per Unit Voltage, Marginal Cost, anything can use same

— Disadvantage: Y ou can only specify 5 values that map
to specific colors

Vaue Range
Break .High (75%)
Nominal (50%) PeI'Centage

Break Low (25%)
©2008 PowerWorld Minimum (0%)
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« Color By Vaue removes the intermediate

percentage

— Value is mapped directly to Color using the Color Map
— Advantage: Y ou can be more precise with your

coloring

 You want to color bus objects by AREA Number using 20

Color By...
Vaue

specific colors

— Disadvantage: You can't easily reuse the Color Map.

Color Map
By Vaue

=

©2008 PowerWorld Corporation
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Defining the Color Map

* “Percentages’ map to
values defined on Contour
Type Tab.

AbsMax = 100%—— |

© Contour Options
Conkour Type ] Conkour Type Options
Custom Color Map l

LimMax = 75%
Nominal = 50%—

Lim Min = 25%7

AbsMin= 0%

EOX]

Color Map The Color Map
Dark Blue=low, Dark Red=High - Max
| ! J 100,000 (100%)
[ Reverse Color Map Colors a7.500
Erightness 62,500
f Brk High
L | — SO00 T gmey
Darker Marmal Lighter 37.500
[ Make Discrete Color Map e "
am
Contour Type Yalues ta Use 0.000 (50%) T
—— [ Maximum {100%:)
» [ Break High (75%:)
L [v Mominal (507
- ) { Di Right Click above to add Birk Lo
— Break Low (25%) or delete color points (25%:)
| v Minimum (0% ) ol iy
{+ Percentage  Yalue
Min
(0%:)
Save As Save | Rename Delete |
Store Color Maps in File | Load Colar Maps From File |
Recalculate Contours
o 0K o Remove X cancel | ? Help |

©2008 PowerWorld Corporation
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BusVoltagesin TVA at 161 kV
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Line MV A Flow Percentage In
the Eastern | nterconnection

Color Key 4

.¥EDE| |

—E0.0 %

—a0.0 %

©2008 PowerWorld Corporation 16-30



Power Transfer Distribution Factors
(PTDFs)

Color Key

.¥25.|:| | ‘

—10.0 %

—h 0%

©2008 PowerWorld Corporation 16-31



Marginal Pricesin PIM for
2:00 PM on August 20, 1999

CITTSm<| = Average 2847
) -—3snnn$mwh : Standard Deviation 2.7

—28.000 $/pWh |

-zn.nnn $Mwh _

Locational Marginal Prices
2:00 pm, 20 August 1999

Contour map developed by
PowerWorld Corporation

©200 .+ cvver mvnrrer o 1o 6-32



Recommendations for

Contourti ng

o Task-specific displays
— Make your onelines so that they only convey
onelidea

— For instance: don’t show line pie charts on a
bus voltage display. This creates clutter.

©2008 PowerWorld Corporation 16-33



Voltage Contouring

e Sometimes run into strange contours due to
LTCs.

* To avoid this, create onelines that only have
one voltage level’ s buses displayed

— Can create a different oneline for each voltage
level if desired

©2008 PowerWorld Corporation 16-34



Geographic Data Views

©2008 PowerWorld Corporation
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Geographic Data Views

* Allow quick creation and formatting of
graphical representations of devices

— Buses, generators, loads, switched shunts,
transmission lines, substations, areas, Zones,
super areas, and Injection groups

 Longitude and latitude coordinates must be
specified with bus and/or substation records
to place objects geographically on a display

©2008 PowerWorld Corporation
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Geographic Data Views

« Datafield values used to format objects
based on different attributes

— Line Thickness, Line Color, Fill Color, Total
Area, Rotation Angle, Rotation Rate, Visibility

- ¢ Options for creating available from the Case
Information Toolbar under the Geo menu

« Geographic data view objects can be added
to existing or new onelines

©2008 PowerWorld Corporation 16-37



Geographic Data Views

* Geographic Data View Styles contain the
set of options that dictate how a Geographic
Data View object will look
— Multiple objects will use the same style

— Styles are dependent on the type of object being
displayed

©2008 PowerWorld Corporation |16-38



Geographic Data Views:
Customization Dialog

@O Geographic Data View Customization Dialog

Oneline for Geographic Data Addition
() Use Already Open Oneline |GEODATAFORM_SimuIaﬁ0n_1 w |

MNote: Only onelines with map projections are listed

Create Oneline with
Geographic Borders

() Open a Oneline | | [BFUWSE- . ] ’ Create Empty Oneline ]

Object and Field Display Option Sets

ObjectType Style Name|Bus_BusName v| [ Save ] [Sa\te Ag ] [Rename ] [ Delete ]

[ Save to Auxiliary ] [ Load from Auxiliary ]
Geographic Data View Customization Dialog | General Display Opﬁls Fields and Attributes | Bl Records
Oneline for Geographic Data Addition Attribute o Use Field Lookup
(3) Use Already Open Oneline |GEODATAFORM_SimuIah’0n_1 = Fill Color Laokup
Mote: Only onelines with map projections are listed Line Thickness v O | & “ Find... ] Field et Metrics
: Min | 0.0000 | Median | 0.0000 |
() Open a Oneline | - - = |
Line Color -Change O w || Find...
Max | 0.0000 Average | 0.0000
g
Object and Field Display Option Sets ) [ Use Fill O | i “ Find... ]
Fill Calor Colar Ma
Cbject Type Style Name |Bus_Bushame = g
| WXZoneBcolor v |
Use Auto Width of Objects Rever.se Color I'~‘|13|:| Colors
—I Display Opiions | d a b a4 " Use Discrete Color Map
General Display Op elds and Attributes || Bus Records Total Area s [ Find... ] R
| | [ J
= ; ) o ) ] 3
Style Objec.t D , ez miEnar Darker Marmal Lighter
ORectangle Show Object ID by
(¥ Rounded Rectangle ® Name Rotation Angle o (Degrees) O | w “ Find... ] [Juse absolute value _
Lo e uremy costonrae | 002 ) 0| o) - ;
Okite (O Mumber {Name) Break High E
) Mone @ Al visible Nominal E
[ Prefix ID with Cbject Type Visibility () Only Visible if field is non-zero Break Low :
Only visible if filtter is met -
Selection Options Animation Contral Oonly Minimum = -
Mote: Visibility conditions are not applied in Edit Mode.

[[] Can Be Selected [ Enable Animation ] )

e Thckn l:l - i . - Attributes for All Objects in Style [ Set Breakpaints from Metrics ]
ErzTrzmess k. Interval (Mili-seconds) b Layer |Defal.||t Laver| Stack Level |Middle £ [ tmmabile
Line Colar - Line Dashed | _ V| [Set Font... ]

’ Create Geo Data View Display and Close Dialog ]

Create Geo Data View Display and Close Dislog [ x Cancel ] [ ? Help ]

©2008 PowerWorld Corporation ro-39




©2008 P

Geographic Data Views

Mvar increase

[F=1) [EoH F5)

Represents selected
generators maximum

vweol' v

VUTTU \UUIT PUIMLIUII
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Emphasis of Display Objects

« Emphasis of Display Objects
— Make specific objects standout on your oneline
— Builds on the Select by Criteria abilities

— Combines this with the use of graphical alpha blending
which merges two images together

— To get to this

* (o to the Options ribbon tab and select Oneline Display

Options and click
Emphasis Filter

on Display Options |

page

©2008 PowerWorld Corporation
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&5 For Interface MW Flows [ Use dashed lines
) |

=
Edit Oneline Browsing Pakh ,7

({These settings apply to all onelines)




Select by CriteriaDialog for

choosing what to emphasize

« Select what to emphasize works just like Select
oy Criteria

{ Select by Criteria Dialog for choosing what to emphasize

Select by Criteria Set | || save aux

Save | Save As | | | Load nux|

General I.C\reas l Zones ] Lavers l

Tvpe of Drawing Object | Filter | ~
Area Numbers  Find ...
Oeus ---- 4

aesTs | s Choose all Transmission
Line Objects

Zone Mumbers  Find ...

OField {Generatar) ...
OField {Load) ...->

OField i Transmission Line) ...-»  ---- v all Zanes

O cenerator
OvLoad Nominal Volkage
Orie chart (Branch) .z Max (9999.00 =~ |y

D Text . :
fin |0 kit
Transmissian Line Add Branches = 50% |99 v - - -
Click Add/Modify Filter to
[~ Group by Object Type
[v Only Show Objects in Display o Already Selected I /

Check Al Unicheck, all | Reset Tao DeFauItsl © Al defi ne an Advancw Fi Iter
Check Only Text Figlds | Add/Madify Filter... | \

[ Select All Except whak meets the shove criteria Cal I ed Ad d B r an C h es > 50%

W Select only objects in lavers that are currently visible

-

| ,/ Emphasize | x Cancel ? Help
©2008 PowerWorld Corporation 16-43




Example image using the b/7flat.pwb

case and diagram

Lines above 50% loading are
emphasi zed

110EMW Case Hourly Cost
(&l ; i}
102fMw 40 Mvar 16939 $/hr
AGC ON
One n SOAMW
105 pu L 30 Mvar
Four
1.00 pu
31 MW
— b2 osEMw
@ AGC ON
Two
1.04 pu
10 WY Five
W 1.01pu
Top Area Cost 1300 MW
8035 $/hr 40 Mvar
200EMW
0 Mvar 20 MW m 20 MW 40 !
Six A N/ Seven
104 pu 20 MW 20 MW = W 104 pu
b . A
2008Mw
Left Area Cost 201gMw @ f 0 Mvar
4189 $/hr AGC ON AGC ON Right Area Cosf
4715 $/hr

Emphasize Specific Objects

[ DoEmphasis  Emphasis Filer |

Emphasis Amount

4 little J_ A ot

Vary the amount of emphasis

43 MW c 41 MW

79 MW e 76 MW i

©2008 PowerWorld Corporation
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Dynamic Formatting

e Dynamic Formatting

— Allows for Conditional Dynamic Formatting of
Onelines and Case Information Displays

— Builds on existing features. Select by Criteria AND
Advanced Filtering
* Go to the Onelines ribbon tab and select Dynamic
Formatting, then pick which of the two levels of
formatting you want

— With the Case: Case Info/ All Views and Onédlines

« Can apply to case information displays, bus views, sub views,
and ALL onelines

— With Individual Ondline: Active Oneline
« Will apply to only asingle oneline
©2008 PowerWorld Corporation
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Dynamic Formatting Dialog:
Case Info/ All Views And Onelines

Choose Choose an Choose the screen objects

Object Advanced this should apply to
Temporarily Type Filter > or case information
make the © Dynamic Forma ting (Case Info / All Views Ar.d Onelines)

formmtl n Format Mame Mo fortats defined, Click Save to creaf one, Sek Format Priority ...

not active

Mew |

{

‘ilter Criteria |.C\dd Eranches > S0%

Renare | Delete |

j Find Chooze Context Objects Chooze fieldsz
oAl & Specifd & Al ¢ Specitied

x| Define... Type of Context Object || Branch Fields I

[v Formatting Active [ Show Lookup Tables Case Information Display .. .-> \
Choose

Save | Save As

Object Tvpe |Branch

HENENEEEEEEE

il A

9

[~ Force Wisibility Circuit Breaker
You can alSO Moert e | st iow s E i (v Copacy
FORCE an/”| ot meitis usits st G (o Fidds to
ObJ eCt tO be deies I Wnetienes g bt [ rie Chart (Branch) ...-= apply to for
O rie Chart (Transformer) ., -
»
; [ Transt .
e 7 e e | S of objects
Choose =l e
@ . charackeristics that can apply to a case information display Check Al | Uncheck Al |
Attrl buteS o OF ? Help | x Cancel ‘ Save All To Aux File ‘ Load All From Aux File |
Only some attributes apply to case information displays

Field (Transformer) J.-
Line Flow Arraw
VI S bl e crenee T - [¥] Series Capacitor wme kl ndS
_Change | |
Format = |
©2008 PowerWorld Corporation 16-47



Dynamic Formatting Dialog:
Active Oneline
 For an active oneline formatting, it’ s the same,
except that it only appliesto this oneline

Specify whether the oneline makes use of the
dynamic formatting defined with the case

© Dynamic Formatting (Active Oneline) E@@
Format Hame |E:<amp|e Oneline Dynamic Formnat j St Farmat
Save | Save As | Renarmne | Delete | Priarity ..

[ Allow oneling to use dynamic formatting defined with caze

. . Chooze Contest Objects Choosze fields
Object T B h - Find...

R Re = =l e | S A @ Specified @ Al * Specified
Criteria |AIIBranches> a0z j Define... Type of Context Object || Transmission Line Fields ||
[ Farmatting Active [ a

[ Force Visibility Circuit Breaker
—— Gauge [Branch) ..->
LineFill l Font ] Lire Flow furow
Check the boxes on the left to cauze the objects to be rendered Pis Chait [Branch] >
uzing different farmatting S eries [ "
: : < eriez Capacitor
change v | Line Thickness 4 > Senies Capacitor Figld ...-»

change [ D Tranzfarmer

EREERERERER

n Line Field ...-»

-

; Transformer Field ...-»
ez (] | Lo Celly _ change Transmizzion Line

change [

e

q

Check Al Urcheck Al

o DK ‘? Help | X Cancel |

©2008 PowerWorl Goorporerrom |6-48




Example Formatting of Lines
| oaded above 50% In Pink

Case Hourly Cost
16939 $/hr

n SOEMW

30 Mvar
uw &

110EMW
1028 ’
MW 40 Mvar
AGC ON
Three
One 0.99 pu
105 pu 32 W
59 MW
10 MWY
Top Area Cost
8035 $/hr
200EMW
20 MW 20 MW
0 Mvar I
Six N/
104 pu 20 MW

20 MW

201EMwW
AGC ON

Left Area Cost
4189 $/hr

40 W

Four

1.00 pu
31 MW

thick and pink

Lines above 50% loading are

95EMW
AGC ON
Fia aw
Five
W 1.01pu
1308MwW
40 Mvar
Seven
ST 1.04pu
4 7 2008Mw
@ 0 Mvar .
Right Area Cof
4715 $/hr

©2008 PowerWorld Corporation

Left Area Cost

Case Hourly Cost

16939 $/hr

A sofimw
30 Mvar

110EMW
& i
102MW 40 Mvar
AGC ON
Three
One 0.99 pu
105 pu 32 Mw
59 MW
40 MWY
Top Area Cost
8035 $/hr
200EMW
0 Mvar 20 MW 20 MW

(A
p—-—

20 MW

4189 $/hr

32 MW

Four
1.00 pu

31 MW
v 95EMW
AGC ON
F1a mw
Five
W M0pu
1308MwW
40 Mvar
Seven
1.04 pu
2008Mw
0 Mvar .
Right Area Cost
4715 $/hr
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Dynamic Formatting Priority

* You can specify several dynamic
formatting choices.

 |tispossiblethat they will “conflict”
with one another.

e A pnonty muist be SpeCIerd © Set Dynamic Formatting Priorities

.. . . Dnarnic Formatting Priority List;
— Specific oneline dynamic gl Dk Dynarc Foma
formatsalwayshave cranoe 2
priority over case dynamic
formats —
— Within the individual class,
you must click the Hove Do
Set Format Priority...
Button to give apriority ordery "5 ;. | x|

©2008 PowerWorld Corporation 16-50



Dynamic Formatting Lookup Tables

©) Dynamic Formatting (Case Info / All Views And Onelines)

Format Mame  |bus Format =|  SetFormat Priarity ... L OOkup tabl % al I OW

Mew | Save | Save As ‘ Rename ‘ Delete | the defl ni ti On O_I: a
Object Type |Bus ﬂ Find. .. . I:hniseﬁllzlclnte:-ct Dhi?cts S pecified "
Filter Criterié |'r.n:| filker (Farmat ally - j Define. .. |v T T— gjit I tabl e Of fl el d Va.l ueS
g ::Lnea\tlftigsil;ﬁt.;twe v Show Lookup Tables F-Filr;d;__l splay ...-> ar]d Correq:).ondl ng
characteristic values.
- — - For thi S exa_mpl e,
charge — ] bus object line color

change v | Line Color ‘ Change v, Us:h_,p v _Use Discrete Vales Wi I | Char]ge bm

Line,Fill }ant ] x::ut,l'Blink] Flow Arrows ]

Check the boxes on the left to cause the objects to be
rendered using different formatting

e I - “ g on the value of the

H : characteristics that gfn apply to a case information display \heck il | Dchieel | per unl t VOI tage
o 0K | ? H | XK Cancel | Save &l To Aux File | Load Al Frumh\ magni tUde

Color if field valueisless than the Must check

lowest defined value in the table Use Lookup
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Geographic Information System
Support

« Geographic Information System (GIS)
Support
— Reading ESRI Shapefiles (*.shp/* .dbf/* .shx

groups)
* To open a shapefile go to the Onelines ribbon tab
and select GIS Tools 2 Insert GI S Data from
Shapéefile

— Additional options under Onelines 2> GIS
Tools
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GIS Shapefile Data Dialog:
Control Tab

Click on Read in Shapefileto
import the Shapefile contents into
Memory

Use the M odify tab to modify the
x/y coordinate of shapes

Use the | dentify tab to assign
identifier for display auxiliary
filesand link supplemental data

Use Format tab to modify the
colors and format of the shapes

Shape List tab lists all of the
objectsin thefile and their
corresponding attributes

Click Transfer Shapesto
Oneline... to place shapes on the
oneline

©2008 PowerWorld Corporation

© GIS Shapefile Data Dialog
Contral | Modify | Identify | Farmat || Shape List |

PowerWorld can now import ESRI shapefiles (*,shp/*.dbf pairs)
inko a diagram as a group of background lines or points,
To do this go through the Following process
1. Click Read In Shapefile to import the contents of the shapefile into memary
2, Use the Madify Shapes or Projection tab ko change the shapes if needed
3. Use the Modify Colors and Formats to modify as needed
4, For more detailed options For each shape use edit the Shapefile Objects directly.
5. Specify a Laver to which to add the new background objects
&. Finally Transfer the shapes to vour oneline diagram.

Read in Shapefile Save Shapefile

Shapefile Infarmation

Murnber of Shapes Loaded | 16464
Minirnum % Yalue -38.46 Minirmurn ¥ Walue 39.88
Maxirmurn ¥ Value -87.93 Mazimurm ¥ Yalue 40,40

Transfer Shapefile Objects to Oneline
After the Transfer Clear

(%) Transferred shape file objects
() all shape file objects

Q MNone

Transfer Shapes ko Oneline and Clear

Insert into Layer |ChampaignCountyRoad: » | | Define Layers, .,

Transfer Shapes ko Oneline and Close ]

? Help
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GIS Shapefile Data Dialog:
Modify Tab

 |f Shapefileis
specified In
Longitude/L atitude
Coordinates, Convert
to amap projection

* You may aso modify
the XY data by
snifting or scaling it.

©2008 PowerWorld Corporation

Shift % Yalues by .00 |2
Shift ¥ Walues by _ oo0 |3

O GIS Shapefile Data Dialog

Control | Modify | 1dentify | Format | Shape List

Do Map Projection of =% Yalues

If waou read in a shapefile which has its coordinates
specified in degrees of longitude and latitude, then
wou need ko choose a map projection and converk
those values to PowerWorld's xfv coordinate swskem

[Map Projection

Maorkh American (simple conic
® il ) Convert to specified Map Projection

() Entire world {Mercator)

shiftfScale shapefile ¥ Data
IUse these options to modify the coordinate data specified in the shape File

Shift =% Craka Scale =Y Data
Scale ¥ Walues by 1.000 5
Scale ¥ Walues by 1.000 |
’ Shift ¥4 Crata l [ Scale Y Data

Insert inko Layer EChampaignCnuntanads || Define Layers... ? Help
Transfer Shapes to Oneling and Close l j-'L Close
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GIS Shapefile Data Dialog:
|dentify Tab

« Specify identifying
string to use for
uniquely identifying
objects in display
auxiliary file

* Link to supplemental
data to provide
Identification for
filtering, dynamic
formatting, Select by
Criteria, and custom

©2008 Powel‘Yi/IS]tcBDorporation

/ Prefix

© GIS Shapefile Data Dialog
Contral | Madify | Idertify | Format | Shape List |

Identification String for Display Auxiliary Fles
] :Recurd. f‘d.un.'u.l:uer W | :

Linkage ko Supplemental Data
[]Link Display Objects ko Supplemental Data
Supplemental Classification

attribute For Supplemental Data Name? ::Er'-J'E-I_I'E-l O

Aktribute SuFFin

Insert into Laver |ChampaignCountyRoad: + | | Define Layers...

Transfer Shapes to Oneline and Close l
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GIS Shapefile Data Dialog:
Format Tab

o M Odl fy the format Of © GIS Shapefile Data Dialog M=1Ed

Contral | Madify | Identify | Format | shape List

al I the Ob &ts b Chanoe Shape Format Characteristics
oy Stack Level

Point Size |1':":' oo ) Top () Background

ChOOS. ng na’v Ling/BorderThickness . 1 (1S O Middle (OBase
LinefBorder Color - M [«] 1rmimobile

attrl butes and CI | Ckl ng Fill color for PaintsjPolygons [ change ] Dluse Fi color

=L [ Set all shape Format attributes to the values above ]

the button Automatic Color Mapping

First Select a Shapefile Attribute (read From the dbF File)

Attribute Range

Available Attributes Minirnun Nl:unnumerlc

’ You may COI Or US ng a | CENSUS1O v Maximum  |Monnumeric
Color Map if one of/

h d I f Color Map a3
t e ata CO u m nS rom [+] Change Border Color Zhange Fill Colar

the * .dbf fl I e can be > Change Color Based on Attribute/Color Map |
mapped accordingly

Insert inko Layer EChampaignCnuntanads || Define Layers... ? Help
Transfer Shapes to Oneling and Close l

©2008 PowerWorld Corporation 16-57




GIS Shapefile Data Dialog:
Shape List Tab

* Finaly, if you want more control, modify the attributes of

the shapes directly. _
Specify the Format ~ Datafrom

Info from * shp fi
oo Shp "® ofeachshepe  *.dbffile
/\ \

© GIS Shapefile Data Dialog =X
| Controff | Madify | Identify | Format Shape List
| Eecord burob = (b w1=] O -— ] 1= L] [ T T A T T [y HIl
\ Polyline YES 1 Background [l 6795686 12432 12431 0,10504

[ | 2 Polyline YES 1 B oo s7oses7 130 11623 0.27630
\ 3 Polyline YES i [ B oo  s7osess 121es 11630 1.93137
[ | 4 Polyline YES i [ BN oo s7osess te1es 12407 0.89390
[ | 5 Polyline YES i [ B oo s7osso0 1e1es 12126 0.99955

d & Polyline YES i [ B oo srosesz 12152 12128 099874

\ 7 Polyline YES il [ B oo  s7oseas 12152 12434 0.99329

| & Polyline YES i [ B oo s7osest 11803 12132 1.01531

| 9 Polyline YES i [ BN oo  s7osess tiezs 11503 0.92873
T | 10 Polyline YES il [ B oo  s7oseoe tlezs 11628 0.35268
I | 11 Palyline YES 1 - B oo s7osesr tlezs 11439 0.79709
I | 12 Palyline YES i [ B oo  s7osess 1243 12434 1.01293
T | 13 Palyline YES i [ B oo  s7oses 12135 12134 0.19212

g | 14 Palyline YES 1 [ B oo J s7osro0 1161s 11518 0.24516

E | 15 Palyline YES i [ B oo s7osror te1s 11624 0.29751

T | 16 Palyline YES i [ B oo 5oz 1180 11504 0.38205

E | 17 Palyline YES i [ B oo  s7osros i80S 11699 0.57595
T | 18 Polyline YES il [ B oo sosrot i80S 12098 0.95183
T | 19 Palyline YES i [ B oo  s7osroe 12140 12139 0.49932
| 20 Polyline YES i [ B oo | s7osror uisss 11605 0.54973
[ = 21 Polyline YES i [ B oo  s7osros 1s0e 11805 1.01154
- | 2z Polyiine YES 1 MO Background Jl 8798709 11609 11585 0.97567
&
Insert into Laver EChampaignCwntyRoads v | Defing Lavers. .. ? Help
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Example GIS Shapefile:
Reading a Radar Image

A Weather
Precipitation
Radar Image on
aOneline
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Combining GIS and Emphasis:
Transmission System Emphasi zed

A Weather
Precipitation
Radar Image on
aOneline

Transmission
System
Emphasized
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Combining GIS and Emphasis:
Weather Radar Emphasi zed

A Weather
Precipitation
Radar Image on
aOneline

Weather Radar
Emphasized
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Additional GIS Tools

« Export Oneline as Shapefile
- greellte shapefile containing a single type of display object from aoneline
ISplay
e Great Circle Distance
— Cadlculate the distance between two points of longitude, latitude
 MeasurelLines

— Measure the distance between points on the display by drawing aline
connecting them

e Populate Lon,Lat with Display X,Y

— Populate the Longitude and L atitude fields of buses and substations with
location of the corresponding object on the oneline display

e Display shapefile database information with object created from
shapefile
— Right-click on object and select local menu option Show Shapefile Fields
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