SUB-CAUSE category
Definitions and sub-causes are from IEEE article Collecting and Categorizing Information Related to Electric Power Distribution Interruption Events: Data Consistency and Categorization for Benchmarking Surveys.
Question:  What category is responsible for the interruption?
1. Equipment
2. Lightning
3. Planned
4. Power Supply
5. Public
6. Vegetation
7. Weather (other than lightning)
8. Wildlife
9. Unknown
10. Other
1) Equipment - Any piece of the distribution system that is defective or fails and causes an interruption to customers should be put in the Equipment category.  A few examples of equipment types include Controls, Conductors, Insulated Transitions, Interrupting Devices, Arresters, Structures and Supports, Switches, and Transformers.
2) Lightning - The Lightning category includes all interruptions caused by lightning.  This may be by direct stroke, contacting the wires or another piece of equipment, or by lightning-induced flashover of the wires, and/or another piece of equipment.
3) Planned - The Planned category includes, but is not limited to:  Road construction, maintenance and repairs, load swaps, replacing equipment, and house moves.  Typically, Planned interruptions are those interruptions that can safely be delayed by the utility personnel and performed only after the appropriate or required customer notification.  Often regulatory commissions have specified rules describing planned interruptions.
4) Power Supply - The Power Supply category includes interruptions caused by a failure in the Transmission System including the transmission portion of a substation or the loss of a Generating Unit including those associated with distributed generation.  It does not include outages due to the loss of a distribution substation component, whether caused by the equipment itself or another cause, that may impact other distribution substations and/or feeders.
5) Public - Any interruptions resulting as an act of the public at large should be put into the Public category.  Examples include: customer trouble, non-utility employee or contractor dig-in, fire/police requests, foreign contact (such as Mylar balloons, crane boom, aluminum ladder), traffic, vandalism, and fires and explosions not originating on or within utility owned equipment.
6) Vegetation - The Vegetation category includes interruptions caused by falling trees or limbs growth of trees, vines, and roots.  It should be emphasized that if a tree is involved, the cause category is Vegetation.  This is important to note during windstorms.  It may not be possible to determine that a feeder may have a forestry issue if wind is listed as the cause when actually a tree was involved.
7) Weather - The category of Weather should include interruptions due directly to a weather phenomenon including: wind, snow, ice, hail and rain where the weather itself caused the interruption and exceeded the system design limits.  Note: if any part of a tree is involved, it would go under the Vegetation category.  Wind docs not include slapping or galloping conductors, those would go under the Equipment category.  Ice forming on conductors and tearing them down or flooding of power facilities would be included in the Weather category.
8) Wildlife - This includes mammals, birds, reptiles, and insects or any other non-human member of the animal kingdom.  Wildlife can cause interruptions directly through contact like snakes, mice, ants, raccoons, squirrels, or birds; or indirectly like nests and bird excrements.
9) Unknown - The Unknown category includes any customer interruptions where a definitive cause cannot be determined after investigation.
10) Other – Any interruption to customers that do not fall into any of the other cause categories should be assigned to the Other category.  Some examples include: errors in construction, maintenance, operating or protecting; overload; and contamination.
CAUSE category
Question:  At what piece of equipment or in what portion of the system did the fault or cause of the interruption originate?
	11. Capacitor
12. Line Fuse
13. Line Regulator
14. OH Primary
15. OH Secondary
16. OH Service
17. OH Transformer
18. Pole
19. Recloser
20. Sectionalizer
	21. Substation
22. Switch
23. Switchgear
24. Transmission System
25. UG Primary
26. UG Secondary
27. UG Service
28. UG Transformer
29. Vault / Manhole



1. Capacitor – This category includes any interruption cause originating from a capacitor bank.  This category includes the bank protection fuses and other associated equipment.
2. Line Fuse – This category includes any interruption cause originating from an OH line fuse.  This category does not include situations where the line fuse opens due to a fault or an overload condition.
3. Line Regulator - This category includes any interruption cause originating from a line regulator.
4. OH Primary – This category includes any interruption cause originating from an OH Primary conductor or device excluding capacitors, line fuses, reclosers, and sectionalizers.
5. OH Secondary – This category includes any interruption cause originating from an OH secondary conductor or device.
6. OH Service – This category includes any interruption cause originating from an OH service conductor or device.
7. OH Transformer - This category includes any interruption cause originating from an OH distribution transformer.
8. Pole – This category includes any interruption cause originating from a pole.  This category includes any outage due to a failure or incident involving a pole.  Examples include pole failure due to weather, accidents, or any other incident involving a pole.
9. Recloser – This category includes any interruption cause originating from an OH recloser.
10. Sectionalizer - This category includes any interruption cause originating from OH sectionalizer.
11. Substation – This category includes any interruption cause originating from distribution portion of the substation.  This category includes the substation transformer and all devices on the load side of the substation transformer.  This category does not include the transmission equipment in the substation.
12. Switch – This category includes any interruption cause originating from OH switch.
13. Switchgear – This category includes any interruption cause originating from padmount switchgear.
14. Transmission System – This category includes any interruption cause originating from transmission system.  This category includes the transmission equipment in distribution substations.
15. UG Primary – This category includes any interruption cause originating from UG primary.
16. UG Secondary - This category includes any interruption cause originating from UG secondary.
17. UG Service – This category includes any interruption cause originating from an UG service conductor or device.
18. UG Transformer - This category includes any interruption cause originating from an UG distribution transformer – padmount transformer.
19. Vault / Manhole - This category includes any interruption cause originating from a vault or a manhole.
	Note:
	The None, Service Point, and Street Light categories are available but should not be selected as the cause for an outage.
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