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Overview

• Customizable Tool Bars
• Case Info Displays

– Custom Case Info Displays
– Color Coded Case Information Display
– More Custom Floating Point and String Fields

• One-line Diagrams
– Customizable Bus Views
– Screen Layers
– Customization of Substation Objects
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Overview

• Data Improvements
– Interface Element Weightings and Nomograms
– Automated File Archiving
– Merge Buses
– New Interface Objects

• Contingency Analysis
– New Contingency Actions
– More report writing options
– Robust Solution Process
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Overview

• Power Flow Improvements: Island-based 
AGC

• OPF/SCOPF
– OPF Maximum Violation Cost (Penalty Curve)
– Splitting MW Marginal Costs into components
– MW area to area transactions as a control
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Custom Tool Bars

• Right clicking in the tool bar area brings up a local menu to 
show, hide, create, or customize contents of tool bars

• Feature is similar to that commonly found in other windows 
applications
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Custom Case Info Displays

• Create spreadsheet-like case info displays with any 
type of information of interest

• Select Case Information -> Custom Case Info



N-8

Other Case Info Improvements

• Color-coded headings for key and required fields
• Coloring of sorted columns
• Available centering of column text
• Captions to identify the active advanced filter
• New Custom Floating Point Fields and Custom 

String Fields are available for most object types
– Buses
– Generators
– Loads
– Shunts
– Lines
– Etc…
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Customize Bus View

• Add custom fields 
to bus view one-line

• Select Views -> 
Define Custom 
View from bus 
view one-line

Add new object 
fields to certain 

positions
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Screen Layers

• Add one-line objects to layers for customized views
• Select Options/Tools -> Screen Layers to create or 

modify screen layers
• Assign Objects to Layers using the Format -> 

Display/Zoom Level in Edit Mode
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Customization of All Substation 
Objects on a Display

• The general layout of a substation is specified in 
the Oneline Display Options

• If substations exist on your diagram, a tab will be 
available labeled Substation
– Specify whether to use name/number for the identifier
– Specify extra fields which appear above, below, left and 

right of the identifier
– Specify special symbols to appear in the corners of the 

substation object
– Specify the relative sizes of all these fields and symbols
– Specify how to treat long identifier string (truncate or 

shrink)
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Substation Object Customization

• Play with the settings on this dialog
– The upper right graphic will change accordingly.
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Other One-line Improvements

• Multi-section line objects may be displayed as a single object 
instead of component lines.

• Text on the oneline may be rotated.
• All open onelines may be browsed simultaneously to find 

objects.
• Transformers may have different colors on the high and low 

voltage sides
• Pie Charts now display what their percentage is based on 

(MVA, Amps, etc…) and also what limit the percentage is 
based on (A, B, C, …)

• Save One-line Display Options
• You may optionally hide the suffix of a text field
• Keyboard short-cuts for Opening a specific Oneline diagram 

to a Saved View
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Automated File Archiving

• Enables old 
versions of PWB 
files to be 
automatically 
archived each 
time the file is 
saved
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Interface Element Weightings

• Interface elements may have specified multipliers for 
calculating interface flow by a “weighted sum of flows”

Weightings 
Specified

Weighted 
Flows
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Nomograms

• Nomograms allow definition of 2-dimensional limit 
spaces using 2 interfaces
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Nomograms

• Select Case 
Information -> 
Nomograms to 
define the 
Nomograms, 
interfaces, and set 
breakpoints
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Merge Buses

• Combine loads, 
generators, and 
shunts from two or 
more buses onto a 
single bus

• In Edit Mode, 
select 
Options/Tools -> 
Merge Buses
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Other New Data Features

• New elements may be added to interfaces
– DC line flows
– Generator outputs: may be used to specify the total output 

from a power plant (sum of generator outputs < max value)
– Load values
– Injection groups 

• TLR/GSF: The “P Sensitivity” for out-of-service 
buses may be set to the value at the closest in-service 
bus

• Up to 8 transmission line and interface limit values 
may be stored
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Contingency Analysis:
Nomograms

• Nomogram limit violations can be reported in 
contingency analysis, and may also be binding in ATC, 
OPF, and SCOPF analysis
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Contingency Analysis:
Report Writing

• New options for report writing
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Contingency Analysis:
New Actions

• Solve power flow
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Contingency Analysis:
Robust Solution Process

• Located on 
Options -> 
Modeling tab of 
CTG Analysis 
Dialog

• Also available 
on PVQV and 
ATC analysis
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Other Contingency Improvements

• May now specify “Load Throwover” records for 
buses so that loads automatically move if they are 
outaged during a contingency

• Better support for islands created during 
contingencies when using the linearized AC or DC 
methods

• Record the total amount of load islanded during a 
contingency

• Available script commands for auto-inserting 
contingencies.
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Island-Based AGC

• Allow load and 
generation 
balancing across 
an island, 
instead of Areas 
or Super Areas

Options 
used for 
Injection 
Group 
Dispatch
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Other Power Flow Improvements

• Switched Shunt Control Range: Specify different target 
voltages after reaching high limit vs. low limit

• Modified Line-Drop-Compensation: all generators at a bus 
perform LDC voltage control together

• Improvement to the optimal multiplier technique for 
calculating power flow solution near voltage collapse

• Tap-changing transformers (LTCs) which are in parallel with 
each other now coordinate their switching actions so they 
maintain similar taps

• Continuous Switched Shunts are treated directly in the power 
flow equations as “PV buses”

• You may now specify Post Power Flow Solution Actions
– represent conditional actions that occur at the end of every power flow 

solution
– Example would be loads that turn off if the voltage is too low.
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Specifying a Piece-wise Limit Cost 
with the Limit Groups

• Starting in Simulator 10.0, each Limit Group can 
specify a piece-wise limit cost which will then 
override the maximum violation cost specified in 
the OPF
– Go to Case Information, Limit Monitoring Settings
– Go to the Modify/Create Limit Groups tab
– Right click on your limit group and choose Show 

Dialog.
– On the right side of this dialog, you may define the 

limit cost
• This allows for a more complex penalty function

as shown on next slide
– This allows the OPF to “dispatch” the amount of 

overload similar to a generator dispatch
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Specifying a Piece-wise Limit Cost 
with the Limit Groups

Penalty Cost
($/hour)

Violation 
Amount MVA

100% of 
Limit

105% of 
Limit

110% of 
Limit

Slope =
10 $/MWhr

Slope =
50 $/MWhr

Slope =
1000 $/MWhr
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Area Transactions as OPF Controls

• You may now define an area-to-area MW 
transactions which can be dispatched by the OPF
– You must give the transaction a Minimum/Maximum 

transfer amount
– Allow OPF to determine the price

• If both areas are on OPF, then it will just figure out the 
appropriate amount of transfer and price (within the range 
specified)

– Or may enter a Cost Curve for the transaction
• If one area is on OPF, and the other is on Part. Factor, then 

this the area on OPF will “dispatch” the area on part. 
Factor as though it’s a big “generator”
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Area Transactions as OPF Controls

Specify a Min/Max 
Range for transfer

Specify an Export Cost Curve 
and and Import Cost Curve

Check to allow 
dispatch

Check to have OPF 
determine price 
(cost curves will not 
be used then)
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OPF Splitting of MW Marginal Cost 
into Losses, Energy, Congestion

• This was covered in OPF Section
– The components of Loss, Energy, Congestion sum 

to the total MW Marginal Cost
– Must specify a reference for Energy

• Allows you to calculate a cost of energy
– Must specify a reference for Losses

• Allows you to calculate a cost of losses
– Cost of Congestion is the leftover
– The way these values are “split up” is arbitrary 

depending on references choosen
– The MW Marginal Cost is UNIQUE however
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Other OPF/SCOPF Improvements

• Load Multipliers to approximate losses for DC 
solution method

• Load available as an SCOPF Control


