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Contouring and Advanced Visualization

 Contouring
— Underlay your oneline with an image

— Detailed examples covered

e More Advanced Features will be demonstrated
— Geographic Data Views
* Auto-created geographic data visualization
— Emphasis of Display Objects
* Make specific objects standout on your oneline

— Dynamic Formatting

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

— Geographic Information System (GIS) Support
* Reading ESRI Shapefiles (*.shp/*.dbf/*.shx groups)
e Writing and reading KML files (used by Google Earth)
* Read existing coordinate data
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Contouring Visualization
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Contouring Visualization

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

e Examples
— Bus Voltage Magnitudes
— Line MVA Percentage Loadings
— Line PTDFs
— Many more...

e Recommendations on using Contouring
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Uses of Contouring

* Analyze large amounts of information all at
once

 Get an overview at a glance
 Monitoring data
* Presenting data
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Contour Options Dialog

 Contour Options Dialog is used to control the
contouring used on a oneline

* Note: Contouring is available in Run Mode and
Edit Mode

 Contour Options Dialog can be viewed by
— Contouring option on oneline local menu
=® _ Onelines ribbon tab = Contouring
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Contour Options Dialog -
Contour Type Left Side

Select object type to contour. Only
object types currently present on the
oneline will be displayed.

Select the value you want

to contour

Used for doing “line contours”

Recalculate does the same thing as
OK, but does not close the dialog.

[® Contour Options =HACIE X
Contour Type | Contour Type Options I Custom Color Map |
Contour Type Color Map
Object yor s
i@ Bus () Generator Blue=low, Red=Hig h
(7 Line Substation [|reverse Color Map Colors
\ o cone Brightness
Area jection Group [
[ Do not indude objects not presently Darker Mormal Lighter
visible due to Layers or Display Detail
Value Values
et l'u'oliﬁge\Per LUnit Magnitude vl Find... [ Use absolute value
) . [ 1gnore Above Max
Filter Object Values
Maximum 1,100 = pu e
Pixel Options 1.050 =
Mominal 1.000 = |
/ Mo Data Color omina =
| Specific Color - | 0.950
50 Minimum 0,900 = pu -
Color Key Calculate | [ Ignore Below Min
Draw Color Key bk
Tile  Voltage'\Per Unit Magnitude [1anore Zero Values
Entry Labels Dec.Pts.  Scalar Interpretation lFixed values vl
u 3= 10000 =
P = =] || 5ave Contour Image with Oneline
[ Use Equal spacing [] continuously Update Contours
\ [ Recalculate Contours ] [ Save to AXD... ] ’Load from AXD.. I
y
o OK ] [ & Remove ] [ X cancel ] ’ ? Help l
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Contour Options Dialog -
Contour Type Right Side

—

i Contour Options

D@ﬂh

Contour Type | Contour Type Options | Custom Color Map |

Contour Type
Ohject
@) Bus I Generator
I Line Substation
Interface 7one

Area Injection Group

[ Do not indude objects not presenty
visible due to Layers or Display Detail
Value

['u'ulmge‘Per Unit Magnitude v] Find...
Filter Object Values

=

Fixel Options

Mo Data Color
[Speciﬁc Calaor - l

Color Key
Draw Color Key
Title Voltage\Per Unit Magnitude

Calor Map
Blue=low, Red=High
[T reverse Color Map Colors

«— |

Choose the Color Map you
___— want

Set the brightness of the
colors

Define the range
of values in the

Brightniess
1 —
Darker Mormal Lighter 1
Values
[ use absolute value
[T 1gnore Above Max
Maximum 1,100 = pu -
1.050 |=
Mominal 1.000 == pu “—n
0.950 (=
Minimum 0,900 = pu .

Calculate | [ Ignore Below Min
Values

[ | 1gnore Zero Values

color map

Entry Labels Dec.Pts.  Scalar Interpretation [FiKEd vales v] —_||
u = = [ 1
P . 3= 1.0000 = [] save Contour Image with Oneline H ow to Inte rp ret th e
[T Use Equal Spacing [] continuously Update Contours
color map values
[ Recalculate Contours ] [ Save to AXD... ] ’Lcad from AXD.. ]
[ o OK ] [ & Remove ] [ x Cancel ] ’ ? Help ]
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Contour Options Dialog -
Interpretation

e Options for interpreting the Contour min, max, break
high, break low, and nominal values

e Fixed Values (Default)
— Use user input values

— User input values have the same units as the contoured
quantities

 Dynamic Values
— Automatically determine min, max, nominal, etc.
— Max = maximum data point value
— Min = minimum data point value
— Nominal = Average data point value
— Break high = (Max+Average)/2
— Break low = (Min+Average)/2
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Contour Options Dialog -
Interpretation

e Standard Deviations
— Calculate mean, standard deviation

— Put all values in terms of standard deviations away
from the mean

— User input values for min, max, etc are used with units
of standard deviation (stdev)

e Percentiles
— Sort data points from lowest to higest
— Give the greatest data point a value of 100
— Give the smallest data point a value of 0
— User input values are used with units of percent (pct)

16: Contouring & Advanced Visualization © 2015 PowerWorld Corporation 10



e Select the contouring drop-down to show the same
options available in the dialog.

Contour Options Toolbar

e

Case Information

Edit Mode

Run Mode

Mode

oneline Display
Options...

Draw Onelines Options Ac

T] & ccreen Layers
%8 | contouring...

Recalculate Confour

e B3LP.pwh Status: Rur

Tools

Remove Contour

Voltage\Per Unit ... [B] Maximum | 1.1
-I.HJD pu 2 - -
_._! Mominal |1 .
Break Low |0.95 .
—1000pu g go Minimum 0.9 .
Ignore Above
- -,.-e Ignore Below
0.200 pu - Use Abs. Values
Color Maps 4
= Reverse Colors
Brightness |0% .
Data Paints Per Line [15 s

Save with Oneline
Continously Update
v | Draw Color Key
Kind of Value |Actual (Average) -
Resolution |30%

Influence |48%

LR
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Same Setting

CDanUI'T‘EDE| Contour Type Options | Custom Color Map |

O

Contour Type
Object

@ Bus

() Generator
) Line f

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

[Uoltage'l,Per Unit Magnitude V] Find...
[ Defing et

Filter Object Values

Pixel Options

Mo Data Colge

W s Color b4

o0

Color Key

Draw Color Key

Title Voltage\Per Unit Magnitude
Entry Labels Dec.Pts.  Scalar
pu 3 L0000

[ Use Equal Spacing

v

Color Map
Blue=low, Red=High

[]Reverse Color Map Colors

Brightness
[
Darker Mormal
Values
[] use absolute value
Maximum 1,100 : pu
1.050
Mominal 1,000 | pu
0.950
Mirimum 0,900 [ pu

[ 1gnore Below Min
[]1gnore Zero values

Lighter

Interpretation [Fixed values

[ 5ave Contour Image with Oneline
[ Continuously Update Contours

’ Recalculate Contours

[ Save to AXD... ]

[Load from AXD.. ]

[z

[ ¢Remove ]

(X ||

? Help ]
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Contour Options Dialog -
Contour Type Options

Area of influence
about each
contoured point

Dynamic
contouring .~
adjusts influence
region according
to density of
data points

[® Contour Opticns

5] |-t

Contour Type | Contour Type Options | Custom Color Map |

Contour Type Kind of Value
Object @ Actual Value (Weighted Average)
@) Bus _ Generator ") Density of Values

_) Line “) Actual Value (Only Closest)

Fade to Value

Do not indude objects not presently

,,,,,

visible due to Layers or Display Detail Break
Value Use Fade

F @) Momina
['u'nl’mge YPer Unit Magnitude v] Find... to Value Break Low
Filter Object Values Mini

I

\gﬁuence Feeqion

)

Small Medium Large
Use Dynamic Influence Region [J

60 = Low Middle

Contour Resolution

rd

Dynamic Region Points High
(The options below apply to all onelines. Option is saved in the registry)

Low Resolution Display when Zooming or Panning

[T Do Low Resolution Speedup

Low Resolution Mormalized Percent (between 0,01 and 1) 0,15

Time Delay in Seconds before Redrawing at Full Resolution 1.00

LHLAREN LARED L

Minimurm Resolution in Pixels for Low Resolution Displays

[7]Use GPU to accelerate contour calculation

\

If Use Fade To Value
is checked, then

Percentage at which

1 —" contour begins to

fade towards the
Fade To Value

——_ Set contour
resolution

Using Graphics Processing
Unit can greatly speed up
contouring. Option will

When Animating, Only Update Contour if Sﬁeﬂ'ﬂng Changed

| Recalculate Contours | [ Save to AXD... l [Load from AXD.. l

[ o OK ] [./Remoue] [ x::ancell [ ? Help ]

automatically be disabled if
graphics card cannot handle

contouring acceleration.
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Contour Type
YP

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

e Specify the value of the respective object to
use

e Specify an Advanced Filter... to reduce what is
contoured.
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Values

 These define the values used in the color maps.
(The color key displays the values)

Color Key X

1.100 pu Maximum (all values above are

mapped to dark red)

1.050 pu Break High
—1 000 ou Nominal

0 950 ou Break Low

Mini (all values below are
0.900 pu [Minimum mapped to dark blue)
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Color Maps

e 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 K| Colorkey K|
Blue = Low, -1.1un U Reverse Colors 1.100 pu
Red = High To get this -

—1.000 pu —1.000 pu

.D.EDD all -D.EDD pu
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Color Maps

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

* For contours for which only low
values are significant, Radar Map
Low Limits is recommended
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Color Key |

.11DD au
I

1.025 pu

—1.000 pu

Color Key ‘

1.000 pu
0.975 pu

0.900 pu
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Discrete Color Maps

e Simulator also comes with several discrete
color maps.

e Some examples are shown below.

PU Yol B8 Puvol (X Puvo X

—1.100 pu —1.100 pu -1.1[”] pL
I

—1.000 pu —1.000 pu —1.000 pu

-D.EDD pu -D.EDD pu -D.EDD pu
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Draw Color Key

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

contour
 The color key dialog looks like:

Color Key ‘

—1.000 pu

-D.EDD U
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Contour 6 Bus.pwb

Contour Resolution

e Sets the resolution of the contour

 High means a better picture with more
computation time required

* Low means a “grainy” picture with less
computation time
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Contour 6 Bus.pwb

Influence Region

* Controls how large the “influence distance” is
for a data point.

Influence Region Small Influence Region Large

Note: These images are using the Fade To Value
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Contour 6 Bus.pwb

Fade To Value

e As avalue’s influence 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

— Nominal, Maximum, Minimum
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Contour 6 Bus.pwb

Use Fade To Value

e Uncheck the Use Fade To Value

— Same picture as previous slide but we are no longer
fading
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Klnd Of Value: Contour 6 Bus.pwb
Actual Value

e Actual Value (Weighted Average) and Actual
Value (Only Closest) both attempt to visualize
the values of particular points.

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

16: Contouring & Advanced Visualization © 2015 PowerWorld Corporation 23



Kind of Value:
Density of Values

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

e 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
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Klnd Of Value: Contour 6 Bus.pwb
Density of Values

 When 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 a larger number of data
points which will increase the values shown in the
contour.
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Contour 6 Bus.pwb

Data Points Per Line

e Specifies the number of points used to
represent a line in the contour algorithm

Data Points Per Line =3 Data Points Per Line = 15
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Continuously Update Contours

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

* You can animate the contour by checking this

e 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
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Custom Color Maps

Maximum {100%)
[ Break High (75%%)
Mominal {50%)

¥ Contour Options E@ﬁ
”
| Contour Type | Contour Type Options | Custom Color Map |
Custom Color Map | /
Color Map Color B e Cu:ulu:ur Map
Dark Blue=low, Dark Red=High NNl @ | 100,000 ""E'x
(100%)
[ |Reverse Color Map Colors _ 87.300
52,500
Brightness 50,000 ol
Brk High
[ 37.500 75%)
Darker Mormal tghter | [ NG 12,500
I 0.000
[ Make Discrete Color Map Nom
Contour Type Values to Use (50%) =

Right Click above to add Brk Low
[l Break Low (25%) or delete color points {25%%)
Minimurm {0%E) Color By...
@ Percentage () Value
Min
(0%%)
[ Save As ] [ Save ] [ Rename ] [ Delete ]
[ Store Color Maps in File ] [ Load Color Maps from File ]
’ Recaloulate Contours ] [ Save to AXD... ] ’Luad from AXD.. ]
[ ¢ Ok ] [ ¢ Remaove l [ x Cancel ] ’ ? Help ]

Set 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

16: Contouring & Advanced Visualization
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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
e Bus Per Unit Voltage, Marginal Cost, anything can use same

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

Value Range
Maximum (100%) | Color |V|ap
Break High (75%)
Nominal (50%) Percentage

Break Low (25%)
Minimum (0%)
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Color By...
Value

 Color By Value removes the intermediate

percentage

— Value is mapped directly to Color using the Color Map

— Advantage: You can be more precise with your coloring
e You want to color bus objects by AREA Number using 20

specific colors

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

Color Map
By Value

o
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Defining the Color Map

e “Percentages”
to values defined on

Contour Type

Abs Max = 100%

Lim Max = 75%
Nominal = 50%
Lim Min= 25%
Abs Min= 0%

16: Contouring & Advanced Visualization

map

Tab.

\_

/—.

7

W Contour Options @Elﬁ
| Contour Type | Contour Type Options | Custom Color Map |
Custom Color Map |
Color Map Color g The Color Map
Dark Blue=low, Dark Red=High NNl @ | 100,000 Max
(100%)
[ |Reverse Color Map Colors _ 87.300
52,500
Brightness 50,000
Brk High
1 37.500 75%)
Darker Maormal Lighter [ 12,500
I 0.000
[ Make Discrete Color Map Nom
Contour Type Values to Use (50%) =
7| Maximum {100%)
> | Break High (75%%)
||V Nominal (50%
FlBreak [ o Right Click above to add Brk Low
L Break Low (25%) or delete color points {25%%)
/ Minimurm {0%E) Color By...
@ Percentage () Value
Mir
(0%%)
[ Save As ] [ Save ] [ Rename ] [ Delete ]
[ Store Color Maps in File ] [ Load Color Maps from File ]
’ Recaloulate Contours ] [ Save to AXD... ] ’Luad fram AXD.. ]
[ ¢ Ok ] [ ¢ Remaove l [ x Cancel ] ’ ? Help ]

© 2015 PowerWorld Corporation
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Bus Voltages in TVA at 161 kV
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Line MVA Flow Percentage in the
Eastern Interconnection

’,’_’ J:.
Color Key I

80.0

ety

—h0.0 %
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Power Transfer Distribution Factors (PTDFs)

-------

/
/

! ! /
/
/ >
4 _‘-’ _‘,‘
Color Key | x| T
e

—50%h |

—100%|

—h0%
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Marginal Prices in PJM for
2:00 PM on August 20, 1999

[CIETEr=] = Average 28.47
5 -—35.nnn$mwh : _ - Standard Deviation 2.7

—28.000 $/Mwh |

-zn.nnn $Mwh |

Locational Marginal Prices
2:00 pm, 20 August 1999

Contour map developed by
PowerWorld Corporation
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Recommendations for Contouring

e Task-specific displays

— Make your onelines so that they only convey one
idea

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

Only

Geographic Data Views

e 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
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.Demo

Only

Geographic Data Views

e Data field 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
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.Demo

Only

Geographic Data Views

e 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

16: Contouring & Advanced Visualization © 2015 PowerWorld Corporation
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@Demo

Only

Geographic Data Views:

Customization Dialog

L) Geographic Data View Customization Dialog

(%) Use Already Open Oneline

() Open a Oneline

Object and Field Display Option Sets

Oneline for Geographic Data Addition

Mote: Only onelines with map projections are listed

|GEODATAFORM_SimuIaﬁ0n_1

Style Mame |Bus_Bushame

Style

() Rectangle

(®) Rounded Rectangle
O oval

(O Triangle

O kite

Selection Options
[ can Be sSelected

Line Thickness l:l g
I

Line Calor

General Display Options | Ields and Attributes | Bus Records
| |

Object ID
Show Object ID by

(%) Name

(O Mumber

() Mame (Number)
(O Mumber (Name)
() Maone

[rrefix ID with Object Type

Animation Control

[ Enable Animation

Interval (Mili-seconds) k"

’ Create Geo Data View Display and Close Dialog ]

Geographic Data View Customization Dialog

Oneline for Geographic Data Addition

l Create Oneline with l

@ Use Already Open Oneline |GEODATAFORM_S|muIat|0n_1 e | Geographic Borders
Mote: Only onelines with map projections are listed
(O Open a Oneline | | [BFDWSE--- ] ’ Create Empty Oneline ]
Object and Field Display Option Sets
Object Type Style Mame |Bus_BusName w | [ Save [ Save As ] [ Rename ] [ Delete ]
[ Save to Auxiliary ] [ Load from Auxiliary ]
General Display Optifhs | Fields and Attributes |BL Records
Attribute D ' Use Field Lookup
Fill Color Lookup
Line Thickness E | | bt |[ Find... ] Field Set Metrics
Min | 0.0000 | Median | 0.0000 |
Line Color - -Change O w || Find...
Max | 0.0000 | Bverage | 0.0000 |
e [#] Use Fil O | | (Find... ]
Fill Calar :I - Color Map
ind | WxZonedcolor vl
Use Auto Width of Objects O Rever.se Color Map Colors
- Use Discrete Color Map
Total Area |:| | bt |[ Find... ] —
. O | J
o= @R ko Darker Marmal Lighter
Rotation Angle + (Degrees) IFl | v |[ Find... | [Juse absalute value -
onle O = | o omk
Rotation Rate z w || Find... -
i . —
(@ All visible Naminal 5
Visibility () Only Vigible if field is non-zero F Break Low :
() Only visible if filter is met F - -
Minimum m E
Mote: Visibility conditions are not applied in Edit Mode. -
attributes for All Objects in Style [ Set Breakpoints from Metrics ]
Layer |Defau|t Laver| Stack Level [ 1mmahbile
Line Dashed | V| [Set Font... ]

[ Create Geo Data View Display and Close Dialog ]

16: Contouring & Advanced Visualization
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@Demo

Only

Geographic Data Views

[®] GEODATAFORM,_Simulation_2 |[F=|EoR(Ex

Represents selected
generators’ maximum
Mvar increase

16: Contouring & Advanced Visualization © 2015 PowerWorld Corporation
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@Demo

Only

Emphasis of Display Objects

16: Contouring & Advanced Visualization © 2014 PowerWorld Corporation
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@Demo

Only

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

e Go to the Options ribbon tab and select Oneline Display

Options and click
Emphasis Filter
on Display
Options

page

16: Contouring & Advanced Visualization

' -
[ Oneline Display Options =HECIHL X
Select Option Category Display Options |
B;s s Ob'e;t% Display Detail Emphasize Spedfic Objects Background Color
Do Emphasis Emnphasis Filter Change
Geography/Coordinates Moderate l F ph l—gj
E!?nﬂ;'ghl'ght Unlinked Minima [] set a5 Default Background
Pie Charts/Gauges
Substations
ThumbNail View Visualiz t-of ice el s
[¥]Use Absolute Values for MW Line Flows ISUZIIZING QUT-OT-SErvice elemen
B beol es o - (These settings apply to all onelines)
Use Absolute Values for Mvar Line Flows [|oraw an "' through offHine generators
[T]use Absolute Values for Interface MW Flows [ Use dashed lines
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@Dem

what to emphasize

e Selecting what to
emphasize works just
like Select by Criteria

Choose all
Transmission Line
Objects

Click Add/Modify Filter to define <<

an Advanced Filter called
Add Branches >50%

onSelect by Criteria Dialog for choosing

|

i) Select by Criteria Dialog for choosing what to emphasize

S5

Select by Criteria Set |

b ] Save Aux

[ Save ] [Save .ﬁ.s]

General |Areas IZunes ILayers|

Type of Drawing Object Filter

[7] Background Line
[ Bus
Ellci

[T Field (area) ..

[ Field (Bus) ..

[T Field (Generab:r]l .

[ Field {Load) ...-=

Field {Transmission Line) ...->
[7] Generator

[ Load
Fie Chart (Branch) ...-=

|:| Text

TFEHW <Branch =Add Bra...

«<Branch=Add Bra...

<Branch=Add Bra...

—="Troup by Type

Check Only Text Fields

/| List Only Types on Display or Already Selected Above
| Check AT _Uinchedk Al Reset To Defaults
( ields | | Add/Modify Filter... |

Area Mumbers

Al Areas

Zone Mumbers

All Zones

Mominal Voltage

Max ~ 9999.00 = kv

Min 0,00 = ky
[] all voltages

Layers

@ all (71 Range

[ select All Except what meets the above criteria
Select only objects in layers that are currently visible
Use as a filter on presently selected objects

[ ¢ Emphasize ]

16: Contouring & Advanced Visualization
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®omExample image using the b7flat.pwb

case and diagram

Case Hourly Cost
. 110BMW Y

A 16939 $/hr
40 Mvar S
1MW A

102E8Mw
AGC ON

Three
One

1.05 pu

A S0AMW
30 Mvar
32 MW i

I 4 Four
" 1.00 pu

Lines above 50% loading are
emphasized

170EMW

&
AGC ON  Top Area Cost 130gMW
8035 $/hr 40 Mvar
200EMwW
0 Mvar 4.
Six A !
1.04 pu W 104 pu
s 200EMwW
v wi
Left Area Cost @ 0 Mvar
4189 $/hr AGC ON AGC ON Right Area Cost]
4715 $/hr

Emphasize Specific Objects

[v Do Emphasis  Emphasis Filker |

Emphasis Amount

A little | J— A lot

Vary the amount of emphasis

43 MW e 11 MW

79 MW e 76 MW *
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@Demo

Only

Dynamic Formatting

16: Contouring & Advanced Visualization © 2014 PowerWorld Corporation
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.Demo

Only

Dynamic Formatting

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

e 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 Onelines

e Can apply to case information displays, bus views, sub views, and
ALL onelines
|D-,'narr|i|:F|:rrr|atr|'ng z

— With Individual Oneline: Active Oneline o ..o, i views snoneines

ar

° W|” apply to Only a S|ng|e Onellne FE | Active Oneline... b
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@Demo . . .
only Dynamic Formatting Dialog:

Case Info / All Views And Onelines

Choose Choose an
Object Advanced
o Type / Filter
Te m pOra ri Iy [® Dynamic Formattfng\l:ase Info / All Views And Onelines/
ma ke the FormatMame Mo forma&eﬁned. Click Save to create u::-ne/

Choose the screen
objects this should apply
to—>or case information

[ Set Format Priority ... ]

. [ MNew ] [ Save ] [ Sawve As ] [Rﬁame ] [ Delete ]
formatting
. . - Chooze Context Objects Chooze fields
Object T Branch Find...
not active '| e e [Bren \! ./J [Fnd... ) Al @ Specified @ &l ) Specified
Filter Criteria [Add Bmches . lioh /v] [ Defi0e - ] Type of Context Object Branch Fields
Formatting Active [ show Lookup Taﬂs MWW at b
Force Visibility Circuit Breaker My
/ LinefFil | Font | Xout/Blink | Flow Arrows | Field {Series Capaditor) ... f MV
Check the boxes on the left to cause the objects to be FHEH E'I'ransfc!rrrfer) '_"-:p A Ch ooQse
YO Uucan a ISO rendered using different formatting Field (Transmission Line] ...-= .
. [¥] Gauge (Branch) ...-= Fields tO
FO RC E an ] _ = Geographic Display Branch
change Line Thickness 25 - Line Flow Arrow ra a I tO .I:O r
ObjeCt to be - Pie Chart (Branch) ...-> ra pp y
ange [] [ Pie Chart {Line/Transformer) ...-> T3 k- d
iSi g Series Capaditor some Kindas
visible - .
change Line Colar Transformer y .
e Backoroimd B Transmission Line Of 0 bJ ectS
A |:| USE Dackground » ﬁ
Choose e gy
Fo rm at HH : characteristics that can apply to a case information display [ Check Al ] [ Unchedc All ]

Attributes

16: Contouring & Advanced Visualization

? Help ] ’ x Cancel l

’ Save All To Aux File l ’ Load All From Aux File l

Only some attributes apply to case information displays
© 2015 PowerWorld Corporation
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®%w  Dynamic Formatting Dialog:

Active Oneline

 For an active oneline formatting, it’s the same,
except that it only applies to this oneline

[ [® Dynamic Formatting {Active Oneline) =HACIH X
S pe Cify W h et h er FormatMame Mo formats defined. Click Save to create one.
. [ Mew ] [ Save ] [ Save As ] [ Rerniame ] [ Delete ]
t h e O n e | I n e Allow oneline to use dynamic formatting defined with case
. = Choose Contest Objects Choose fields
Object T Branch - Find...
makes use of the il [l ) | O oo | @A O Specied
. e kritena [Add Branches = 50% v] [Deﬁne... ] Type of Context Object Field (Transmission Line)s
dyn amic [¥] Formatting Active [ Show Lookup Tables [ Case Information Display ...-> MM at From B
[CIForce Visibility CircL My
fO rm attl ng LineFil |Font I Xout/Blink I Flow Arrows Field (er apaditor) ...-> My
7| Field (Transformer) . 7] A
. . Check the boxes on the left to cause the objects to be T o
d efl 1] e d W |t h t h e rendered using different formatting '
Gauge (Branch) ...->
] Gen =rlav Branch Lim
case change Line Thickness 4= _._: =
Fie
change [ _—
change Line Color _ -
—r Trar
change [ e
[Fo]) [ 7o ] [Kew]
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®omExample Formatting of Lines Loaded
above 50% in Pink

Case Hourly Cost

Lines above 50% loading are thick and
pink

110gMW
102Mmw ’ 16939 $/h
AGCON 40 Mvar $hr
A
One \ :gw
1.05 pu W \ var
59 MW Four
1.00 pu
b 95 MW
@ AGC ON
P> £
79 MW
1?DMW W 1.01 pu ]
AGC ON Top Area Cost 1304MW
8035 $/hr 40 Mvar
2008MW
0 Mvar
7 200EMwW
Left Area Cost 0 Mvar
4189 $/hr AGC ON AGC ON Right Area Co
4715 $/hr

Case Hourly Cost

110§MW
102fMw 40 var 16939 $/hr
AGC ON
Thi A sofimw
one 0 99r1:e
1.05 pu S 30 Mvar
59 MW Four
1.00 pu
958 mw
@ AGC ON
Five
g 1.01pu
Top Area Cost 130@MW
8035 $/hr 40 Mvar
200gMwW
0 Mvar 2 20MW  4OM
Six N/ Seven
1.04 pu 1.04 pu
200EMwW
Left Area Cost 0 Mvar
4189 $/hr Right Area Cost
4715 $/hr

16: Contouring & Advanced Visualization
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Dynamic Formatting Priority

* You can specify several dynamic formatting
choices.

e |tis possible that they will “conflict” with one
a n Ot h e r‘ r Set Dynamic Formatting Pricritizs I.Elgl—g_hj
PY A priority must be SpECifiEd, Dynamic Formatting Priority List:

Example Dynamic Formatting :
Another Example Move Lip

— Specific oneline dynamic o
formats always have

priority over case dynamic
formats

— Within the individual class,
you must click the
Set Format Priority...
Button to give a priority order.

[

f

Move Down

[ /QK ] | ?ﬂelp | |xganr.el

16: Contouring & Advanced Visualization © 2015 PowerWorld Corporation 52



@Demo

Only

Dynamic Formatting

Lookup Tables

%5

[ [® Dynamic Formatting (Case Info / All Views And Onelines) T =HACIE X
Format Name  ETNRET + [ setFormatpriority ... | Lookup tables allow the
[den | [save | [savers] [Rename] [ Doktc ] definition of a table of field

Object Type [Bus -] [ Fnd... | chooee IomeHOBECt e values and corresponding
Z‘H crteta | g e femarsh- 3] (Defe.s) Type of Context Object characteristic values. For
Formatting Active Show Lookup Tables zse Information Disolay .- . .
[F] Force Visbitty | this example, bus object

LinhE;:"ﬂJ F;:.nt I xo:-lthIIi:::: I Flow Arﬂrjowst! - : i: :,fh:.z Ilne CO|OI’ Wl ” Cha nge

Che e boxes on the left to cause the objects to be

rendered using different formatting ’ Lookup for Fill Color (=] based on the Value Of the

Voltage'Per Unit Magnitude - .
_ per unit voltage
change [ ff, n Field Value Colar H
ooke it | 2 magnitude.
change [ _ .95
o | |102 L 1
change [ e 1.07 L 1
Use Backaground Fil r
change USE [aa] E l
ill Calor ange Looku I
Filco / _ ° Uise Discrete Values '|
H : characteristics thiflt can apply to a case information display \ |
[ J [0]4 ] [ ?ﬁ_elp ] [ x Cancel ] [ Save All To Aux File ] ’Load All From}’m(ile ]

I 4
Color if field value is less than the lowest ~

defined value in the table

16: Contouring & Advanced Visualization

© 2015 PowerWorld Corporation

Must check Use
Lookup
53



@Demo

Only

@ Geographic Information
System (GIS) Support

16: Contouring & Advanced Visualization © 2014 PowerWorld Corporation
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®o Geographic Information System

Support

e Geographic Information System (GIS) Support

— Reading ESRI Shapefiles (*.shp/*.dbf/*.shx groups)

e To open a shapefile go to the Onelines ribbon tab and
select GIS Tools = Insert GIS Data from Shapefile

— Additional options under Onelines = GIS Tools
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16: Contouring & Advanced Visualization

GIS Shapefile Data Dialog:
Control Tab

Click on Read in Shapefile to
import the Shapefile contents into
Memory

Use the Modify tab to modify the
x/y coordinate of shapes

Use the Identify tab to assign
identifier for display auxiliary files
and link supplemental data

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

Shape List tab lists all of the
objects in the file and their
corresponding attributes

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

© GIS Shapefile Data Dialog
Contral | MaodifFy | 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

© 2015 PowerWorld Corporation
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e |f Shapefile is specified
in Longitude/Latitude
Coordinates, Convert to

GIS Shapefile Data Dialog:
Modify Tab

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

a map projection
* You may also modify the

XY data by shifting or —_| e

scaling it.

16: Contouring & Advanced Visualization

£ [Map Projection

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

() Entire world {Mercator)

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

Scale xv Data

Shift x Walues by 0.00 |5 Scale ¥ values by 1.000 &
Shift ¥ Walues by 0.00 |5 Scale v values by It 1.000 &
’ Shift %% Cata l [ Scale XY Data

Insert inko Layer |ChampaignCountyRoad: + | | Define Layers. ..

[ Transfer Shapes to Oneling and Close l

P Help

© 2015 PowerWorld Corporation
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GIS Shapefile Data Dialog:

ldentify Tab

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

e Linkto supplementa/
data to provide

identification for
filtering, dynamic
formatting, Select by
Criteria, and custom
hints

16: Contouring & Advanced Visualization

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

Identification String For Display Auxiliary Files
Prefix Attribute

Suffix
|Record Mumber W | :

Linkage ko Supplemental Data
[ Link Display Objects ko Supplemental Data

Supplemental Classification

CEMSUS1 0

attribute For Supplemental Data Name:

Insert into Laver |ChampaignCountyRoad: | | Define Lavers. ..

[ Transfer shapes to Oneline and Close l

? Help

© 2015 PowerWorld Corporation
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g GIS Shapefile Data Dialog:

Format Tab

® M Od ify t h e fo r m at Of a | | 0 GIS Shapefile Data Dialog [ZJ[EJE|

Contral | Madify | Identify | Format | shape List

t h e O bj e Cts by C h O O S i n g Change Shape Format Charactpris_tics

Point Size | hoo.on |

New a tt I | b U te S an d LinefBarderThickness 8 O iddle O Base

1|
. . Line/Border Calor - Irnmobile
C | I C k I n g t h e b u tto n \ Fill Colar For PointsjPolygons - [Tuse Fill Calar

\ [ Set all shape Format attributes to the values above ]
* You may color using a

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

=S Stack Level
w

) Top (%) Background

. Attribute Range
CO | O r IVI a p If O n e Of t h e Available Attributes Mlimirrarn ENf:uljr_lurnfar.ic.
|CENSUS1O v Maximum  |Monmumetic |

data columns from the_—T

Then Select a Cu:ulu_r_rﬂgp _
% dbf f| b d Color Map v
: ile can be mappe

Change Border Color Change Fill Calor

a C C O rd i n g | y "[ Change Color Based on Atkribute/Color Map ]

Insert inko Lavyer EChampaignCnuntanads || Define Layers.., ? Help
[ Transfer Shapes to Oneling and Close l
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GIS Shapefile Data Dialog:
Shape List Tab

e Finally, if you want more control, modify the attributes
of the shapes directly.

Info from *.shp file

Data from
*.dbf file

Specify the Format
of each shape

/\

s GIS ¥ aapefile Data Dialog

CEX

| Controlf| Madify | Identify | Format Shape List | "
Record Murber | Object Tvpe Include Imrnabile Thickness Caolor Fill Used Fill Calar Stack Level [f  TLIDO FMODEDO THODEDO | LENGTHO
[ [ Trahine " i g Backarodnd [ oromone 1209 Teaat =
[ | 2 Polyline YES ES 1 - B oo Jerosssr e 11629 0.27830
[ | 3 Polyline YES ES il [ B oo J sromess 12128 11630 1.93137
[ i 4 Polyline YES ES i [ B oo eromsee 12128 12407 0.89390
[ | 5 Polyline YES ES 1 - | RN EE e 12126 0.99958
; & Polyline YES ES i [ | EEEEEEE EE-R b 12128 0.99874
7 Polyline YES ES | [ | NN Bk 12434 0.99329
& Polyline YES ES i [ | RN Bt 12132 1.01531
1 9 Polyline YES ES | [ | EEEEEEE Bt 11803 0.92873
i 10 Palyline YES ES 1 - | EEENEEE Bt 11628 0.35268
R | 11 Palyline YES ES i [ | EEENEEE Bt 11439 0.79709
T | 12 Palyline YES ES 1 [ B oo feromss 1243 12434 1.01299
T | 13 Palyline YES ES 1 - B oo forose 21 12134 0.19212
14 14 Palyline YES ES i [ [ EETENER BT 11518 0.24516
14 15 Palyline YES ES i [ | RN 11615 11624 0.29751
14 16 Polyline YES ES i [ [ EEEEETEN B RE 11504 0.38205
14 17 Palyline YES ES i [ [ TN B 11699 0.57595
[ 1 18 Polyline YES ES i [ [ IR Bt 12098 0.95183
[ 1 19 Palyline YES ES iy [ B srosroe 12140 12139 0.49932
I | 20 Polyline YES ES i [ [ NN EEir R 11605 0.54973
I | 21 Palyline YES ES [ TR R 11505 1.01154
I | 22 Polyline YES ES oo erosros 11809 11585 0.97567
E
Insert inko Layer |ChampaignCountyRoad: | | Define Layers... ? Help
[ Transfer Shapes to Oneline and Close l

16: Contouring & Advanced Visualization © 2015 PowerWorld Corporation
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g Example GIS Shapefile:

Reading a Radar Image

HERMY | LIGHT
[
MIXED SHOH

A Weather
Precipitation Radar
Image on a Oneline

16: Contouring & Advanced Visualization © 2015 PowerWorld Corporation
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®%y  Combining GIS and Emphasis:

Transmission System Emphasized

A Weather
Precipitation Radar
Image on a Oneline

Transmission System
Emphasized
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®%y  Combining GIS and Emphasis:

Weather Radar Emphasized

HERWY LIGHT HERL LIGHT
[ . [

MI=ED SO

A Weather
Precipitation Radar
Image on a Oneline

Weather Radar
Emphasized
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KML Export and Import

e KML is the file format supported by geographical software
such as Google Earth
e Simulator can write to KML files
— Specify what objects and fields to export- small files are better
— These files can be opened and viewed in Google Earth

 Simulator can read from KML files

— The key fields must be correctly specified

— Reads in one-line display object locations and format, does not
modify fields of power system objects

— Example, intended use of this feature:

e Create KML files with Simulator
* Modify objects, save as a new KML file, import back in

* Ex., routing transmission lines, placing substations
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KML Export and Import

 Onelines must have a valid map projection
— Objects must be associated with a latitude and longitude
— You can use the Populate Lat,Lon with Display X,Y tool
e Key fields are exported by default to allow you to read your files back
in
— lcons and placemarks with information appear for different object types
— Objects are emphasized when mouse is over them
e Recommendations

— It seems to be easier to work with several small KML files instead of one
large file

— Use filters, and limit what object types and fields you export and import

 For more information about KML, see Google’s KML Reference:
http://code.google.com/apis/kml/documentation/kmlreference.html
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KML Export

On the Onelines ribbon tab, choose GIS Tools=> Export Onelineas |

KML

@] Export One-Line to KML Format

MName: [My KML Example '] [ Save ALK ]

[ Mew ] [ Save ] [ save As { [Rename] [ Delete ] [ Load ALX ]

Select what to Export

Click to save as a KML file. A
prompt will ask you where to save.

Defaults for  Total Digits
Exporting
’ Create the KML File... Fields Dec Places

’ ¢DK ]’ImportFrommL...” ?Help l

Insert Object Type Mave Up Mowve Down | | Transmission Line Object Type (All)
Object Type | Filter Name Fields

[[ransmission Line [ Al Impe series reactance)
Substation all
Area All

GI5
Tools =

Export Oneline as Shapefile
Import Oneline from KML...
Export Oneline as KML

O ptio na I Iy’ a d d eXtra fie I d S Populate Lon,Lat with Display XY

Closest Facilities to Point

to export Great Circle Distance

Insert Measure Line

Delete All Measure Lines

[®] Choose an Object Type = et |

You can use wildcard characters * ar ?

= i
s N Collapse all
& Interface Expand Al

LN Substation

& Zone

B [ Network Object types supported

& Bus

& DC Transmission Line -

@ Generator by KML Export
& Load

@ Switched Shunt

@ Three-Winding Transformer
& Transformer

L M Transmission Line

P

[ Vox | | ?tep | | X cancel |

16: Contouring & Advanced Visualization © 2015 PowerWorld Corporation
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Viewing Exported KML Files

Case: Western.pwb Status: Initialized | Simulater 15 ﬂ

A dialog will appear when the
export is complete

The kml file has been successfully saved to Ch\Users\kate'\Desktopitraining5creenshots\trainingkmlex.kml

Oneline created in Simulator

¥

B.C.HYDRO

NORTHWEST

United States

42°19'24 83"N 1

16: Contouring & Advanced Visualization © 2015 PowerWorld Corporation o 67




Viewing KML Placemarks

= ¥ Temporary Places
= @ PW Caze Display Information

- NEVADA, Area
Mare Information...
' MName: NEVADA

. - . - D: 18
VIED substations - .
: T . ields
VIED aggregations & [ovecee frea
L= o . Area N 18
[YIED Transmission Lines | =T

Directions: To here - From here

In the KML file, folders appear for each

exported object type under the “PW Case
Display Information” header

TR
'Br

|
o IR

CRZE M Y o
| Branch CHOLLA_500.0 (14000) TO
g nc h (‘;Ho Y CORONADO_500.0 (15001) CKT1
b -
e - Description
Branch

ields

Number at To Bus 15001

Directions: To here - From here

16: Coouring Advanced Visualizatin | ©2015 PowerWorld Corporation

Antelope

Description

Substation [D: 3337406371
Mumber of buses: 4

Buses: (65080) ANTLOPE 161KV
(65065) ANTLOP 1 138kV
(65070) ANTLOP 2 138KV
(65075) ANTLOPP 230KV

Fields
[objectType  [[sub |
[Sub Mum 337408371 |

Directions: To here - From here

Substation

A placemark is created for each object
1 56" | with a description and a table of fields
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Importing from KML

& Google Earth - = - —— S

File Edit View Tools Add Help

w Search i E EIERRIEE=]) |Ql

Ay To Find Businesses | Directions

Fly to e.q., San Francisco

. Haj

¥ Places | . . y
© PCH - 2 y Alamo
Substation ID: 30005793 =

Cut

Copy
Delete

Rename

Save to My Places

Share / Post...
Email...

EMND Tucsen
Substation ID: 30005786 =
Mlimnbhar af brae 1

¥ Layers | Earth Gallery 5 |i
ERC] & Primary Database
¥ Borders and Labels
O Places
- [¥ =" panoramio Photos
[[1= Roads
[ & 3D Buildings
@v Ocean
O 8 street View
Dﬁ Weather
D* Gallery
[T16@ Global Awareness
EIF3 mare

Sonora

Ex: Move substation to new location and save =

it as a KML file.
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Directions from here

Directions to here

Number of buses: 1 Description
& Bichee Mural Substation ID: 2521815702
Substation ID: 3480340 Arizona Number of buses: 3
Mumber of buses: 1 n Buses: (11003) ALAMO 69kV
s { 11004) ALAMO 23.9KV
© EPCH Phoenix : ” Eﬁnnﬁ;r\ AMO_R 6KV
Substation ID: 30005790 o ¥®0 o Mesa =
Number of buses: 1 v 4 . ields
© SM 3 -
S » ) Object Ty Sub
Substation ID: 30005798 ; & ) : : jcctiype i
Number of buses: 1 y » Sub Num 521815702
© Alamo ¢ . PR
Substation ID: 2521815702 S \ | Directions: To here - From here
Number of buses: 3 ~r O .
© EMND

Snapshot View

Properties
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Importing from KML

Y I m po rt to a ny i Import One-Line from KML Format E@g _\{
O n e I i n e FML Import Options
. Move attached objects only if the bus or substation moved
¢ O bJ e Cts Ca n b e Change point colors only if changed in Google Earth
I i n ke d O r Do not attach existing lines to center of bus or substation
. [ 1mport unlinked objects
u n I I n ke d [/] set object line colors
. [ set object fil colors {if applicable)
* |mporting can
Create Objects ‘ Import from KML File. .. ‘
Zox
Ex: Importing the g
moved substation

Ex: Importing transmissi
to a new oneline
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Additional GIS Tools

e Export Oneline as Shapefile

— Create shapefile containing a single type of display object from a
oneline display

e Great Circle Distance
— Calculate the distance between two points of longitude, latitude
* Measure Lines

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

e Populate Lon,Lat with Display X,Y

— Populate the Longitude and Latitude 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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