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Please click on the image above to navigate to an external site to view the video.


https://vimeopro.com/nerclearning/lessons-learned/video/137651574
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http://www.nerc.com/pa/rrm/January%202014%20Polar%20Vortex%20Review/Polar_Vortex_Review_29_Sept_2014_Final.pdf
http://www.nerc.com/pa/rrm/ea/February%202011%20Southwest%20Cold%20Weather%20Event/SW_Cold_Weather_Event_Final.pdf
http://www.nerc.com/pa/rrm/ea/February%202011%20Southwest%20Cold%20Weather%20Event/EECP_2003-02-25_D7%20redacted-Public.pdf
http://www.nerc.com/pa/rrm/ea/February%202011%20Southwest%20Cold%20Weather%20Event/1989%20Artic%20Cold%20Weather%20Report.pdf
http://www.nerc.com/pa/rrm/ea/February%202011%20Southwest%20Cold%20Weather%20Event/1983%20Cold%20Wave%20in%20FL.pdf
http://www.nerc.com/pa/rrm/ea/Octobert%202011%20Northeast%20Snow%20Storm%20Event/NE_Outage_Report-05-31-12.pdf
http://www.nerc.com/pa/rrm/ea/February%202011%20Southwest%20Cold%20Weather%20Event/2004%20-%20New%20England%20ISO%20Cold%20Weather%20Event.pdf
http://www.nerc.com/pa/rrm/ea/February%202011%20Southwest%20Cold%20Weather%20Event/NERC%201994%20Cold%20Wave%20Report.pdf
http://www.nerc.com/pa/rrm/ea/February%202011%20Southwest%20Cold%20Weather%20Event/ERCOT%20Emergency%20Operation%201989.pdf
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Generatlon Transmlssmn

Operational Challenges

Description Lessons Learned

e Wind turbine nacelle-mounted oil coolers can ac- Rotational Load Shed
cumulate ice quickly in a snowstorm if the oil isn’t
circulating and creating heat to melt the winter
precipitation.

* Freezing temperatures and precipitation can cause Gas and Electricity Interdependency
ice to gradually accumulate on generator turbine
(GT) air ducts.

e Substation transformers can trip due to low oil Capacity Awareness during an Energy Emergency
levels. Event



http://www.nerc.com/pa/rrm/ea/February%202011%20Southwest%20Cold%20Weather%20Event/TRE_LL34_Rotational_Load_Shed.pdf
http://www.nerc.com/pa/rrm/ea/February%202011%20Southwest%20Cold%20Weather%20Event/LL20120905_Gas_and_Electricity_Interdependency.pdf
http://www.nerc.com/pa/rrm/ea/February%202011%20Southwest%20Cold%20Weather%20Event/LL20120904_Capacity_Awareness_during_an_Energy_Emergency_Event.pdf
http://www.nerc.com/pa/rrm/ea/February%202011%20Southwest%20Cold%20Weather%20Event/LL20120904_Capacity_Awareness_during_an_Energy_Emergency_Event.pdf
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Generation Challenges

Description Lessons Learned

e Wind turbine nacelle-mounted oil coolers can accumulate  \Wind farm winter storm issues
ice quickly in a snowstorm if the oil isn’t circulating and
creating heat to melt the winter precipitation.

e Freezing temperatures and precipitation can cause ice to Winter storm inlet air duct icing
gradually accumulate on generator turbine (GT) air ducts.

e Generator plant design can limit its tolerance for low tem- Generating Unit Temperature Desigh Parameters

peratures.

® Units can trip due to HP Bypass thermocouple failure; Adequate Maintenance and Inspection of Generator
frozen HP Steam Pressure, and frozen LP Drum level trans-  Freeze Protection
mitters.

® Freezing equipment and infrequent use of alternative fuels Plant Fuel Switching and Cold Weather
can render a gas powered plan unreliable.

e Frozen instrument transmitters and instrument sensing Plant Instrument and Sensing Equipment due to Heat
lines can cause a combined cycle gas trubine failure to start. Tr3ce and Insulation Failures

e Components freezing in 0 degree F conditions can cause Plant Onsite Material and Personnel Needed for a
generation to go offline. Winter Weather Event

e Frozen instrument sensing lines can cause false instrumen- Plant Operator Training to Prepare for a Winter
tation signals to be transmitted. Weather Event



http://www.nerc.com/pa/rrm/ea/February%202011%20Southwest%20Cold%20Weather%20Event/20120901_Wind_Farm_Winter_Storm_Issues.pdf
http://www.nerc.com/pa/rrm/ea/February%202011%20Southwest%20Cold%20Weather%20Event/LL20120903_Winter_Storm_Inlet_Air_Duct_Icing.pdf
http://www.nerc.com/pa/rrm/ea/February%202011%20Southwest%20Cold%20Weather%20Event/TRE_LL_01_Gen_Unit_Temp_Design_Parameters_(1).pdf
http://www.nerc.com/pa/rrm/ea/February%202011%20Southwest%20Cold%20Weather%20Event/TRE_LL_02_Maintenance_and_Inspection_of_Generator_Freeze_Protecti.pdf
http://www.nerc.com/pa/rrm/ea/February%202011%20Southwest%20Cold%20Weather%20Event/TRE_LL_02_Maintenance_and_Inspection_of_Generator_Freeze_Protecti.pdf
http://www.nerc.com/pa/rrm/ea/February%202011%20Southwest%20Cold%20Weather%20Event/TRE_LL_04_Plant_Fuel_Switching_and_Cold_Weather_(1).pdf
http://www.nerc.com/pa/rrm/ea/February%202011%20Southwest%20Cold%20Weather%20Event/TRE_LL_03_Heat_Trace_and_Insulation_Failures_(1).pdf
http://www.nerc.com/pa/rrm/ea/February%202011%20Southwest%20Cold%20Weather%20Event/TRE_LL_03_Heat_Trace_and_Insulation_Failures_(1).pdf
http://www.nerc.com/pa/rrm/ea/February%202011%20Southwest%20Cold%20Weather%20Event/TRE_LL_05_Plant_Onsite_Material_and_Personnel_Needed_for_a_Winter_Weather_Event.pdf
http://www.nerc.com/pa/rrm/ea/February%202011%20Southwest%20Cold%20Weather%20Event/TRE_LL_05_Plant_Onsite_Material_and_Personnel_Needed_for_a_Winter_Weather_Event.pdf
http://www.nerc.com/pa/rrm/ea/February%202011%20Southwest%20Cold%20Weather%20Event/TRE%20LL%2006%20Plant%20Operations%20Training%20to%20Prepare%20for%20a%20Winter%20Weather%20Event.pdf
http://www.nerc.com/pa/rrm/ea/February%202011%20Southwest%20Cold%20Weather%20Event/TRE%20LL%2006%20Plant%20Operations%20Training%20to%20Prepare%20for%20a%20Winter%20Weather%20Event.pdf
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Operatlonal Generatlon

Transmission Challenges

Description Lessons Learned

e Substation transformers can trip due to low oil Transformer oil level issues during cold weather
levels.

e Water can collect and freeze in transmission elec- Transmission Facilities and Winter Weather Opera-
trical disconnect equipment and reduce current tions
carrying capabilities.



http://www.nerc.com/pa/rrm/ea/February%202011%20Southwest%20Cold%20Weather%20Event/LL20120902_Transformer_Oil_Level_Issues_During_Cold_Weather.pdf
http://www.nerc.com/pa/rrm/ea/February%202011%20Southwest%20Cold%20Weather%20Event/TRE%20LL%2007%20Transmission%20Facilities%20and%20Winter%20Weather%20Operation.pdf
http://www.nerc.com/pa/rrm/ea/February%202011%20Southwest%20Cold%20Weather%20Event/TRE%20LL%2007%20Transmission%20Facilities%20and%20Winter%20Weather%20Operation.pdf
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Click anywhere in the document below to view the complete framework for developing an effective
winter weather readiness program.


http://www.nerc.com/comm/OC/Reliability%20Guideline%20DL/Generating_Unit_Winter_Weather_Readiness_final.pdf
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Capacity awareness during an emergency event... Page 3
December 1983 FRCC cold weather event... Page 2
December 1989 TRE & FRCC cold weather event... Page 2
February 1989 Northwest Power Pool event... Page 2
February 2003 ERCOT cold weather event... Page 2
February 2011 southwest cold weather event... Page 2
Gas and electricity interdependency... Page 3

Generator freeze protection... Page 4

Generating unit temperature design parameters... Page 4
Heat trace and insulation failures... Page 4

January 1994 RFC cold weather event... Page 2

January 2004 I1SO New England cold weather event... Page 2

January 2014 Polar Vortex... Page 2

October 2011 Northeast Snowstorm event... Page 2
Plant Fuel switching and cold weather... Page 4

Plant onsite material and personnel... Page 4

Plant operator training... Page 4

Reliability Guideline... Page 6

Rotational load shed... Page 3

Transformer oil level issues during cold weather... Page 5
Transmission facilities and winter weather operations... Page 5
Wind farm storm issues... Page 4

Winter storm inlet air duct icing... Page 4


http://www.nerc.com/pa/rrm/ea/February%202011%20Southwest%20Cold%20Weather%20Event/LL20120904_Capacity_Awareness_during_an_Energy_Emergency_Event.pdf
http://www.nerc.com/pa/rrm/ea/February%202011%20Southwest%20Cold%20Weather%20Event/1983%20Cold%20Wave%20in%20FL.pdf
http://www.nerc.com/pa/rrm/ea/February%202011%20Southwest%20Cold%20Weather%20Event/ERCOT%20Emergency%20Operation%201989.pdf
http://www.nerc.com/pa/rrm/ea/February%202011%20Southwest%20Cold%20Weather%20Event/1989%20Artic%20Cold%20Weather%20Report.pdf
http://www.nerc.com/pa/rrm/ea/February%202011%20Southwest%20Cold%20Weather%20Event/EECP_2003-02-25_D7%20redacted-Public.pdf
http://www.nerc.com/pa/rrm/ea/February%202011%20Southwest%20Cold%20Weather%20Event/SW_Cold_Weather_Event_Final.pdf
http://www.nerc.com/pa/rrm/ea/February%202011%20Southwest%20Cold%20Weather%20Event/LL20120905_Gas_and_Electricity_Interdependency.pdf
http://www.nerc.com/pa/rrm/ea/February%202011%20Southwest%20Cold%20Weather%20Event/TRE_LL_02_Maintenance_and_Inspection_of_Generator_Freeze_Protecti.pdf
http://www.nerc.com/pa/rrm/ea/February%202011%20Southwest%20Cold%20Weather%20Event/TRE_LL_01_Gen_Unit_Temp_Design_Parameters_(1).pdf
http://www.nerc.com/pa/rrm/ea/February%202011%20Southwest%20Cold%20Weather%20Event/TRE_LL_03_Heat_Trace_and_Insulation_Failures_(1).pdf
http://www.nerc.com/pa/rrm/ea/February%202011%20Southwest%20Cold%20Weather%20Event/NERC%201994%20Cold%20Wave%20Report.pdf
http://www.nerc.com/pa/rrm/ea/February%202011%20Southwest%20Cold%20Weather%20Event/2004%20-%20New%20England%20ISO%20Cold%20Weather%20Event.pdf
http://www.nerc.com/pa/rrm/January%202014%20Polar%20Vortex%20Review/Polar_Vortex_Review_29_Sept_2014_Final.pdf
http://www.nerc.com/pa/rrm/ea/Octobert%202011%20Northeast%20Snow%20Storm%20Event/NE_Outage_Report-05-31-12.pdf
http://www.nerc.com/pa/rrm/ea/February%202011%20Southwest%20Cold%20Weather%20Event/TRE_LL_04_Plant_Fuel_Switching_and_Cold_Weather_(1).pdf
http://www.nerc.com/pa/rrm/ea/February%202011%20Southwest%20Cold%20Weather%20Event/TRE_LL_05_Plant_Onsite_Material_and_Personnel_Needed_for_a_Winter_Weather_Event.pdf
http://www.nerc.com/pa/rrm/ea/February%202011%20Southwest%20Cold%20Weather%20Event/TRE%20LL%2006%20Plant%20Operations%20Training%20to%20Prepare%20for%20a%20Winter%20Weather%20Event.pdf
http://www.nerc.com/comm/OC/Reliability%20Guideline%20DL/Generating_Unit_Winter_Weather_Readiness_final.pdf
http://www.nerc.com/pa/rrm/ea/February%202011%20Southwest%20Cold%20Weather%20Event/TRE_LL34_Rotational_Load_Shed.pdf
http://www.nerc.com/pa/rrm/ea/February%202011%20Southwest%20Cold%20Weather%20Event/LL20120902_Transformer_Oil_Level_Issues_During_Cold_Weather.pdf
http://www.nerc.com/pa/rrm/ea/February%202011%20Southwest%20Cold%20Weather%20Event/TRE%20LL%2007%20Transmission%20Facilities%20and%20Winter%20Weather%20Operation.pdf
http://www.nerc.com/pa/rrm/ea/February%202011%20Southwest%20Cold%20Weather%20Event/20120901_Wind_Farm_Winter_Storm_Issues.pdf
http://www.nerc.com/pa/rrm/ea/February%202011%20Southwest%20Cold%20Weather%20Event/LL20120903_Winter_Storm_Inlet_Air_Duct_Icing.pdf
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