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Objectives 

Identify lessons learned from significant blackouts in history 

Identify the types and causes of blackouts 

Describe the tasks associated with conducting a system assessment of conditions immediately 

following a disturbance 

Lessons Learn ed f rom Blackouts in  History  
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Northeast United States - August 14, 2003 

 

Overview - Sequence of Events 
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Impacts/Effects 
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Arizona-Southern California - September 8, 2011 
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Argentina Blackout - June 16, 2019 
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Impact of Major Blackouts on Society 

 

Typ es an d Causes  of Blackouts  
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Types of Blackouts 
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Localized Blackouts 
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Partial System Blackouts 

 

Partial System Blackouts 

 Spans more than one substation 

 May affect more than one Transmission Owner 

 Generally affecting a large geographic area 
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Full System Blackouts 
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System Disturbance Exercise 

 System Disturbance Exercise 

Initial Conditions 

 

An interconnection with three Control Areas is shown. Use this data to answer the following 

questions. 

- Frequency of this interconnection is 60.00 Hz. 

- All tie flows are on schedule. 

- Actual tie flows are shown. 

Event A - Resulting Conditions 
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Use the diagram and compare to the initial conditions to determine: 

1. What occurred on the system and in which area? 

 

 

 

 

2. What impact did the event have on frequency in the system? 

 

 

 

 

3. What other system problems might you expect? 
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4. What control actions do you suggest to recover the system? 

 

 

 

 

Event B - Resulting Conditions 

 

Cascading trippings on lines from A–B and B–C result in a new set of conditions: 

5. What concerns do you have as an operator looking at the three systems? 

 

 

 

 

6. Area B blacks out due to low frequency. How would you suggest that they proceed in 

restoration? 
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Causes of Blackouts 
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Determinin g Syst em Status  
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Initial Assessment 
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The ability to communicate under adverse conditions is critical to any efforts in the process of system 

restoration. All methods of communication are important during the restoration of the system 

including: 

- Voice 

- Print 

- SCADA 

- Data exchange 
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Generator Assessment 
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Congealed fuel oil 

Sludge thickening in scrubbers (large demand of aux power; as much as 30MW) 

Battery life expended 

Bearing damage 

Bowed shaft due to loss of turning gear 

 



System Restoration: The Blackout Event | Student Guide 

PJM©2025  Page 52 

 



System Restoration: The Blackout Event | Student Guide 

PJM©2025  Page 53 

Generation Assessment Exercise 

 Generation Assessment Exercise 

Generation Assessment 

__ Small CT that had been off-line prior to blackout that is electrically close to a nuclear plant 

__ Drum-type steam unit that was on-line prior to the blackout 

__ Coal-fired steam unit that has been off-line for 2 weeks 

__ Nuclear unit that is off-line for re-fueling outage for 6 more weeks 

__ Large CT that was off-line prior to the blackout 

__ Supercritical steam unit that was on-line prior to the blackout 

__ Run-of-river hydro unit with plenty of water available, electrically removed from other 
generation 

__ Nuclear unit that was on-line prior to the blackout 

Your system has just suffered a complete blackout. You do a quick assessment of your generation 
resources and list them below. Rank the following units from 1 (highest priority) to 8 (lowest 

priority) in order of start-up priority. 
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Transmission Assessment 
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Based on the diagram, consider the following questions: 

Is the system in the diagram blacked out? 

If the system is still energized, which generator(s) survived the event? 

Which buses are still energized? 

How many circuits with load are energized? 
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Without any type of verification, what would be the best solution in order to get cranking power to the 

generator connected to Bus #1? 

Using the line from Bus #1 to Bus #5, how would you proceed? 

Summary  
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Summary 

 

Questions? 

PJM Client Management & Services 

Telephone: (610) 666-8980 

Toll Free Telephone: (866) 400-8980 

Website: www.PJM.com 

Email: trainingsupport@pjm.com 

 

 

The Member Community is PJM’s self-service portal for members to search for answers to their 

questions or to track and/or open cases with Client Management & Services 
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