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- Y Agenda

« EFORd Metrics by Unit Type and Dual vs Non-Dual Fuel
« Forced Outage Metrics by Unit Type and Dual vs Non-Dual Fuel

 Unit Performance by Last Operation
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EFORd Metrics

Rolling Average EFORd Rate by Unit Type
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é/ EFORd Metrics

Winter EFORd Rate in Last 10 Years by Unit Type
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Average Low Temp (December - February)
04/05 05/06 06/07 07/08 08/09 09/10 10/11 11/12 12/13 13/14

Philadelphia 28 29 29 30 27 27 26 33 32 25

Richmond 32 31 32 33 30 28 28 34 33 29

Pittsburgh 24 25 23 24 20 21 20 27 26 19

Cleveland 23 26 23 23 19 24 20 28 26 18

Columbus 25 28 25 25 22 22 21 29 27 20

Lexington 30 28 27 28 25 24 24 30 29 23

Chicago 22 22 21 18 14 19 17 25 22 10

RTO Average 26.3 27.0 25.7 25.9 22.4 23.6 22.3 29.4 27.9 20.6

WWW.pjm.com PIJM©2014




BOoIm EFORd Metrics

Combined Cycle Dual vs Non-Dual Fuel Winter EFORd Rates
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BOoIm EFORd Metrics
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CT Dual vs Non-Dual Fuel Winter EFORd Rates

CT Dual Fuel ICAP ~ 9070 MW
CT Non-Dual Fuel ICAP ~ 22050
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AOIm EFORd Metrics
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Steam Dual vs Non-Dual Fuel Winter EFORd Rates

Steam Dual Fuel ICAP ~ 8820 MW
Steam Non-Dual Fuel ICAP ~ 78950 MW

m Steam Dual

m Steam No Dual
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- Y Dual vs Non-Dual Fuel Forced Outage Rates

« Dual vs Non-Dual Fuel Capable Forced Outage MWSs by Unit Type on
— 1/7/14 @ 0800
— 1/7/14 @ 1900
— 1/24/14 @ 0800
— 1/28/14 @ 1900

« Single and Dual Fuel Capable Start Failures and Forced Outages Causes on
— 1/7/14 @ 1900
— 1/28/14 @ 1900
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é/ Forced Outages by Fuel Type Comparison

Forced Outages on 1/7 @ 0800 Forced Outages on 1/7 @ 1900 Forced Outages on 1/24 @ 0800 Forced Outages on 1/28 @ 1900
(44,700 MW) (40,200 MW) (29,100 MW) (23,800 MW)

Nuclear,
1,400, 3% Nuclear, Nuclear,
1,400, 4% —_ 1,000, 4% _____
Coal, 6,000
Coal, 9,000, SO
Coal, 13,700, Coal, Nuclear, 0331% 25%
. 31% 13,700, 34% 2,700, 9%
Interruptions, Gas
8,500, 19% Interuptions
,9,300, 23% Gas Gas Gas Plant
Interuptions, Interuptions Outages,
Gas Plant 6,900, 24% Gas Plant , 8,800, 37% 4,700, 20%
Gas Plant Outages, Outages;
Outages, 9,700, 24% 6,300, 22%

15,600, 35%
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20/Mm Dual Fuel vs Non-Dual Fuel Forced Outage Rates

Forced Outage Rate of Dual Fuel vs Non-Dual Fuel Units

35.0%
Total ICAP = 183,000 MW
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BoIm Dual Fuel vs Non-Dual Fuel Forced Outage Rates

Combined Cycle Dual vs Non-Dual Fuel Forced Outage %

35.0%
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BoIm Dual Fuel vs Non-Dual Fuel Forced Outage Rates

CT Dual vs Non-Dual Fuel Forced Outage %
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BoIm Dual Fuel vs Non-Dual Fuel Forced Outage Rates

Steam Dual vs Non-Dual Fuel Forced Outage %
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36.0% Steam Non-Dual Fuel ICAP = 78,950 MW
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Dual Fuel Capable Unit Start Failure and Forced Outages

Dual Fuel Capable Start Failure and Forced Outage Causes on 1/7/2014 18:00 to 19:00

Performance Stack Emission
2%

Auxiliary Systems ® Auxiliary Systems
3% m Boiler Issues
m Catastrophe
m Circulating Water Systems
m Condensing System
= Continued Emissions Monitoring Systems (CEMS)
m Controls
m Cooling System
m Lack of Fuel
m Electrical
® Engine
® Engine Auxiliaries
m Engine Controls
m Exciter
m Exhaust Systems
m Expander Turbine
® Feedwater System
= Fuel Quality
m Fuel; Ignition; and Combustion Systems
m Generator
= Heater Drain Systems
m High Pressure Turbine
= HRSG Boiler Issues
#nlet Air System and Compressors
u Instruments and Controls
= Miscellaneous
NOx Reduction Systems
Catastrophe m Other Operating Environmental Limitations
3% = Performance
Personnel Errors
Piping
Reactor Coolant System
Safety
Slag and Ash Removal
Stack Emission
Turbine
Valves
Water Supply/Discharge
Wet Scrubbers

NOx Reduction Systems

1%
1% \

Exhaust Systems
2%

Exciter
1%

Electrical
2%

*Qutage types that do not comprise at least 1% of the time period's total MW Reduction are not indicated.
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Single Fuel Capable Unit Start Failure and Forced Outages

Single Fuel Start Failure and Forced Outage Causes on 1/7/2014 18:00 to 19:00

Personnel Errors Reactor Coolant System
2% 2% Stack Emission
/_ 1%

Performance
1%

Instruments and Controls
1%

Inlet Air System and Compressors

1%
Catastrophe
HRSG Boiler Issues 2%
3%

Cooling System
2%

Feedwater System
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*Qutage types that do not comprise at least 1% of the time period's total MW Reduction are not indicated.
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Dual Fuel Capable Unit Start Failure and Forced Outages

Dual Fuel Capable Start Failure and Forced Outage Causes on 1/28/2014 18:00 to 19:00
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*Qutage types that do not comprise at least 1% of the time period's total MW Reduction are not indicated.
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Single Fuel Capable Unit Start Failure and Forced Outages

Single Fuel Start Failure and Forced Outage Causes on 1/28/2014 18:00 to 19:00

Stack Emission .
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*Qutage types that do not comprise at least 1% of the time period's total MW Reduction are not indicated.
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20/Mm Unit Performance by Last Operation

% Winter Start Failure by Last Operation by Unit Type
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