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Background

Need / IssueNeed / Issue
138 kV System was near capacity in Chicago138 kV System was near capacity in Chicago
The only 345 kV Transmission path into Chicago was The only 345 kV Transmission path into Chicago was 
from the Southfrom the South
Needed to relieve 138 kV flows from the NorthNeeded to relieve 138 kV flows from the North

SolutionSolution
New 345 kV Transmission path into Chicago from the New 345 kV Transmission path into Chicago from the 
West adding additional flow capability into Chicago West adding additional flow capability into Chicago 
Relieves flow from the North into the cityRelieves flow from the North into the city
Provides additional path and more flow capability to Provides additional path and more flow capability to 
minimize system stresses during contingenciesminimize system stresses during contingencies
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New 345kV Path In-Service Date

April 26, 2008
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Training Need

Adding 345 kV transmission lines and auto Adding 345 kV transmission lines and auto 
transformers would drastically change the transformers would drastically change the 
operating characteristics of the transmission operating characteristics of the transmission 
system in and around the City of Chicagosystem in and around the City of Chicago

Normal operationsNormal operations
Abnormal / Emergency operations Abnormal / Emergency operations 
including contingency changesincluding contingency changes
ProceduresProcedures
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Training Need (cont’d)

Key training concernsKey training concerns
Operators need to learn system configuration Operators need to learn system configuration 
changeschanges
Operators need to fully understand impact of Operators need to fully understand impact of 
these system modificationsthese system modifications

Normal operations / flowsNormal operations / flows
ContingenciesContingencies
Procedure changesProcedure changes

Complete training prior to inComplete training prior to in--service dateservice date
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Training Need (cont’d)

Simulator training needed to be a major part of the Simulator training needed to be a major part of the 
training solutiontraining solution

Operators would Operators would ““operateoperate”” the transmission the transmission 
system with all the modifications in final state  system with all the modifications in final state  
–– Before the project completed in the fieldBefore the project completed in the field

Operate at various system load levelsOperate at various system load levels
Experience transients and deal with Experience transients and deal with 
contingencies at various load levelscontingencies at various load levels
Scenarios include events that train / exercise Scenarios include events that train / exercise 
new / changed proceduresnew / changed procedures
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Training Challenges
Great desire to train operators in the Great desire to train operators in the 
simulatorsimulator

DTS is normally modeled on the DTS is normally modeled on the 
production systemproduction system
The simulator training needed to model a The simulator training needed to model a 
future statefuture state

Needed to model DTS on the Needed to model DTS on the 
development databasedevelopment database
Needed final state data well before live Needed final state data well before live 
datedate
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Training Challenges (cont’d)

Very aggressive time lineVery aggressive time line
Early October 2007, IT was tasked with Early October 2007, IT was tasked with 
changing DTS to include all final state changing DTS to include all final state 
changeschanges
Training staff had 1 month to develop Training staff had 1 month to develop 
DTS scenariosDTS scenarios
Training scheduled to beginning on Training scheduled to beginning on 
January 7, 2008January 7, 2008
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IT Challenges

FirstFirst--time evolutiontime evolution
Normally export production database to DTSNormally export production database to DTS
Network model normally updated to reflect Network model normally updated to reflect 
field changes justfield changes just--inin--timetime
Need to build network model and create oneNeed to build network model and create one--
line SCADA displays in various future statesline SCADA displays in various future states

Short lead timeShort lead time
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IT Process

Reviewed project documents from Reviewed project documents from 
Transmission Planning showing project Transmission Planning showing project 
implementation phasesimplementation phases
Operations personnel provided final state Operations personnel provided final state 
SCADA oneSCADA one--line drawingsline drawings
IT developed current and future state IT developed current and future state 
drawingsdrawings
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IT Process (cont’d)

Database generationDatabase generation
Production database modified in CIM to reflect Production database modified in CIM to reflect 
future statefuture state
Exported to test environmentExported to test environment
Database cleanup performedDatabase cleanup performed
After several iterations, database exported to After several iterations, database exported to 
DTSDTS

Future state Network Model made available to Future state Network Model made available to 
Reliability Dispatchers and Transmission Planners Reliability Dispatchers and Transmission Planners 
to perform studiesto perform studies
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IT Keys to Success

IT personnelIT personnel’’s ins in--depth knowledge of depth knowledge of 
project changes and transmission systemproject changes and transmission system
Development of SCADA OneDevelopment of SCADA One--line drawings line drawings 
and future model diagramsand future model diagrams
Teamwork between Operations Support, Teamwork between Operations Support, 
Transmissions Planning, and ITTransmissions Planning, and IT
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Training Implementation

One full day in classroom (8 hours total)One full day in classroom (8 hours total)
Need for transmission system improvements Need for transmission system improvements 
and how the project satisfies those needsand how the project satisfies those needs
System modification detailsSystem modification details

Including thorough timeIncluding thorough time--line for actual line for actual 
transmission system modificationstransmission system modifications

Operating procedure change detailsOperating procedure change details
Including basis of the changesIncluding basis of the changes
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Training Implementation (cont’d)

Classroom Classroom 
Transmission system operational changesTransmission system operational changes

Included flow diagrams at various Included flow diagrams at various 
system load levels with varying system load levels with varying 
equipment statusequipment status

ExamExam
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Training Implementation (cont’d)

One full day in simulator (8 hours total)One full day in simulator (8 hours total)
Three scenariosThree scenarios

One at minimum load levelsOne at minimum load levels
One at middle (Spring/Fall peak) load One at middle (Spring/Fall peak) load 
levelslevels
One at peak (Summer peak) load levelsOne at peak (Summer peak) load levels
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Training Implementation (cont’d)

Scenarios emphasized abnormal procedure Scenarios emphasized abnormal procedure 
implementationimplementation

ALLALL abnormal procedure changes due to abnormal procedure changes due to 
system modifications exercisedsystem modifications exercised
ALLALL relay/auto action changes due to system relay/auto action changes due to system 
modifications exercised modifications exercised 

One major multiple contingency transientOne major multiple contingency transient
Actually simulated design basis event at peak Actually simulated design basis event at peak 
system load levelssystem load levels
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Training Implementation (cont’d)

Used simulator to Used simulator to ““drive homedrive home”” operational operational 
characteristic changescharacteristic changes

““FrozeFroze”” simulation to thoroughly review simulation to thoroughly review 
and discuss system operating and discuss system operating 
characteristics and concerns for current characteristics and concerns for current 
system statesystem state

At the beginning of each scenarioAt the beginning of each scenario
At critical points of each scenarioAt critical points of each scenario
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Additional Benefits

IT efforts lead to:IT efforts lead to:
Reliability studies being available to Reliability studies being available to 
Transmission Planners and Reliability Transmission Planners and Reliability 
Dispatchers earlyDispatchers early
Reliability Dispatchers were able to Reliability Dispatchers were able to 
practice running studies with system in practice running studies with system in 
final state well ahead of infinal state well ahead of in--service dateservice date
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Training Results

Operator feedbackOperator feedback
Immediate feedback Immediate feedback –– very good and very good and 
valuable trainingvaluable training
Configuration changes and timelinesConfiguration changes and timelines

Operators felt knowledgeable and able Operators felt knowledgeable and able 
to deal with operations during phased to deal with operations during phased 
in implementation and construction in implementation and construction 
outagesoutages
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Training Results (cont’d)

Operator feedback (contOperator feedback (cont’’d)d)
Review procedure changes and reasons the Review procedure changes and reasons the 
changes were neededchanges were needed

Operators had a better understanding of how Operators had a better understanding of how 
to implement the changing proceduresto implement the changing procedures

Excellent use of the simulatorExcellent use of the simulator
Model showing final state was tremendously Model showing final state was tremendously 
beneficial beneficial 
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Training Results (cont’d)

Operator feedback (contOperator feedback (cont’’d)d)
After all changes went live After all changes went live –– operators operators 
continued to state the training was very continued to state the training was very 
beneficialbeneficial

Very comfortable with the changed system Very comfortable with the changed system 
operating characteristicsoperating characteristics
The simulator model and reliability studies The simulator model and reliability studies 
were a very good indicator of actual system were a very good indicator of actual system 
operating characteristicsoperating characteristics
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Impacts to Training Program 
Going Forward

Every summer training will meet with Every summer training will meet with 
Transmission Planning to discuss system changes Transmission Planning to discuss system changes 
for the coming yearfor the coming year
Decide training content for the classroom / Decide training content for the classroom / 
simulator for the first training session of the next simulator for the first training session of the next 
yearyear
Meet with IT and discuss simulator training needs Meet with IT and discuss simulator training needs 
to support the first training session of the next to support the first training session of the next 
year.year.
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Summary
Major transmission infrastructure changeMajor transmission infrastructure change

Significant operational impactSignificant operational impact
Created a great training needCreated a great training need

DTS was the most valuable training tool for DTS was the most valuable training tool for 
solidifying operator understanding of solidifying operator understanding of 
operational impact operational impact 
Operator feedback was and continues to be Operator feedback was and continues to be 
very positivevery positive
Led to changes in how we approach system Led to changes in how we approach system 
modification trainingmodification training


