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State of Wisconsin

ENERGSECTORISHPROFILE

ThisStateEnergy Risk Profile examines the relative magnitude of the risks th&t#teof

Wisconsif2 @nergyinfrastructureroutinely encountersin comparisorwith the probable impacts.
Natural and marmmade hazards with the potential to cause disruption of the energy infrastructure
are identified.

The Risk Profile highlights risk considerations relating to thetrét, petroleum and naturajas
infrastructuresto become moreawareof risks to these energgystemsand assets.

WISCONSINTATEACTS

State Overview Annual Energy Production
Population: 5.74 million (2% total U.S.) Electrc Power Generation: 63.7 TW2P4 total U.S.)
Housing Units: 2.63 million (2% total U.S.) Coal: 32.8 TWh, 51% [8.8 Gdal capacity]

Business Establishments: 0.14 million (2% total U~ Petroleum: 0.3 TWh, <1% [0.9 GW total capacity]
Natural Gas: 11.5 TWh, 18% [7.1 GW total capacity]

Annual Energy Consumption Nuclear: 14.3 TWh, 22% [1.8 GW total capacity]

. ] Hydro: 1.5 TWh, 2% [0.5 GW total capacity]

Electric Power: 68.8 TWh (2% total U.S.) ] :
Other R ble: 1.6 TWh, 2% [0.9 GW total

Coal: 20,700 MSTN (2% total U.S.) i ol gy

Natural Gas: 75 Bcf (<1% total U.S.) Coal: 0 MSTN (0% total U.S.)

Motor Gasoline: 58,600 Mbarrels (2% total U.S.)  Natural Gas: 0 Bcf (0% total U.S.)

Distillate Fuel25,100 Mbarrels (2% total U.S.) Crude Oil: 0 Mbarrels (0% total U.S.)
Ethanol: 11,700 Mbarrels (4% total U.S.)

NATURA HAZARD®SVERVIEW

Annual Frequency of Occurrence of Natural HazardgViisconsin  Annualized Property Loss due to Natural Hazard$\iisconsin
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a According to NOAA, theost common natural hazard in a As reported by NOAA, the natural hazard in Wisconsin that cat

Wisconsin is Thunderstorm & Liglttg, which occurs once eve the greatest overall property loss dugri996 to 2014 is Flood at
3.8days on the average during the months of March to Octc $72.3million per year.

a The secondgnost common natural hazard in Wisconsiiiiter a The natural hazard with theesondhighest property loss in
Storm & Extreme Calavhich occurs oncevery 9.1days on the Wisconsin is Thunderstorm & Lightning at $56.6 million per yee
averageduring the months of October to March
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ENERGSECTORISKPROFILE Stateof Wisconsin

ELECTRIC

Electric Power Plantst82 (1% total U.S.)
Coalfired: 25 (2% total U.S.)
1 )
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Stateof Wisconsin

Electric Transmission

ENERGSECTORISKPROFILE

a According to NERC, the leading cause of electric transmission outages in WiscBasards\Weather Heat Wave
a Wisconsin experiencetl? electric transmission outagefrom 1992to 2009, affecting a total of51,621 electric customers
a Severe Weather High Windsaffected the largest number of electric customers as a result of electric transmission outage

Electric Customers Disrupted by NEREported Electric Transmission Number of NER®eported Electric Transmission

Outages by Cause (1962009)

W Severe Weather - Heat Wave

¥ Faulty Equipment / Human Error

M Severe Weather - High Winds

m Protection System Misoperation

= Severe Weather - Thunderstorm

M All Other Causes

Outages by Caus@992;2009)
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# of Incidents

Data Source: NERC

Data Source: NERC

Electric Distribution

Electric Utility Reported Power Outages by Mon{a008;2013)

a Between 2008 and 2013, thgreatest

20 4

number of electric outages in Wisconsias

occurred during the month ofune
m 2008

15 4

10 4

Number of Reported Outages

@ 2
\'a“\) & @ W

Causes of Electrittility Reported Outage$2008;2013)

¥ Animal
¥ Faulty Equipment / Human Error
B Overdemand
M Planned
m Theft / vandalism
H Unknown
Vehicle Accident

m Weather / Falling Trees

\_0 27 0 # of Incidents

Data Source: Eaton

Data Source: Eaton

a NOTE# of Incidents; The number within eachie slice is
the number ofevent incidentsattributable to each cause.

a The leading cause of electric outages in
Wisconsin during 2008 to 2013 was
Weather/Falling Trees

a On average, theaumber of people affected
annually by electric outages during 2008 t
2013 inWisconsinvas265,092

a The average duration of electric outagas
Wisconsin during 2008 to 2013 was
5,608minutes or 93.5 hours a year

W 2009
= 2010
m2011
w2012
m2013

Utility Outage Daté§2008;2013
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ENERGSECTORISKPROFILE Stateof Wisconsin

PETROLEUM

Petroleum Infrastructure Overview

Refineres: 1 (1% total U.S.)

Terminals: 37 (2% total U.S.)

Crude Pipelines: 1,173 Miles (2% total U.S.)
. e Product Pipelines: 2,100 Miles1% total U.S.)
L_\ Bio-Refineres (Ethanol): 9 (4% total U.S.)
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Stateof Wisconsin ENERGSECTORISKPROFILE

Petroleum Transport

Top Events Affecting Petroleum Transport by Truck and R&i86;2014)

Economic Loss Frequeney aie @ Theleading event type
outside Force affecting thetransport of
petroleum product by rail
Netural Forces and truckin Wisconsin
Miscellaneous / Unknown during 1986 '[O 2014 was
Misteria/ Weld Falures Incorrect Operatiorfor rail
_ transport and
fncorrect Operatien Miscellaneous/Unknown
Equipment Failure for truck transport, with an
Derailment or Collision / Rollover aVera.gd).G (Or one inCident
every 1.6 yearsand 8.1
Corrosion . .
p . p . ) ) , ) ) incidentsper year,
$0 30 S50 S0 5100 5120 20 40 60 80 100 respectively.
Annualized Loss ($ Thousands per year) Annualized Frequency (Average Incidents per year)
Data Source: DOT PHMSA
Top Events Affecting Crude Oil and Refined Product Pipelin&¥istonsin(1986;2014)
Economic Loss Frequency m Crude Pipelines a The Ieading event type
¥ Product Pipelines . . P .
Corrosion (3201 | | | o1 affectingcrude oil pipeline
i and petroleum product
Natural Forces g 017 pipelinesin Wisconsin
Incorrect Operation 0.03 010 dunng 1986 tO 2014 was
' Equipment Failurdor
Excavation Damage 0.03 . .
00 crude ol pipelines and
Miscellaneaus / Unknown — 0.5 Miscellaneous/Unknown
Miaterial / Weld ailures b7 — 031 for product pipelines, with
‘ an averag®.79 and 0.45
0.79 . .
Equipment Failure 0.21 incidentsper year (or one
Outside Force ot incident every _1.3 and 2.2
- - ‘ years), respectively.
$100.0 $200.0 $300.0 $400.0 $500.0 $600.0 $700.0 $800.0 $800.0 0.00 0.20 0.40 0.60 0.80
Annual Loss ($ Thousands per Year) Annual Frequency (Average per Year)

Data Source: DOT PHMSA

Petroleum Refinery

a The leading cause of petroleum refinery disruptions in Wisconsin from 2003 to 2014wwasf Electric Power or Other Utility Servic
Wisconsin's petroleum refineries experiencedmajor incidentfrom 2003 to 2014. The average production impact frosnugtitions
of Wisconsin's refineries from 2003 to 2014.is thousand barrels per day

Top-FiveCauses of PetroleumeRinery Disruptions inWisconsin  Average Production Impact (thousand barrels per day) from

(2003%;2014) Petroleum Refinery Outages Wisconsin(20032014)
1 Loss of Electric Power or 18 16.5
Other Utility 16
® Maintenance/ Turnaround 14

12
L B Cause Not Specified 10 23 9.0

8 .
m Refinery Shutdown / 5 |
Conversion 2 3-8
[ All Other Causes 5 | .
o ‘ ‘ ‘ ‘ 0.1 ‘
Loss of Electric Maintenance/  Cause Not Specified Refinery Shutdown /  All Other Causes
# of Incidents Power or Other Turnaround Conversion
Data Source: DOE OE v Data Source: DOE OE
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NATURAL GAS

Natural Gas Infrastructure Overview

Gas Wells: 0 (0% total U.S.)

Processing Plants: 0 (0% total U.S.)

Storage Fields: 0 (0% total U.S.)

Interstate Pipelines: 4,800 Miles (1% total U.S
Local DistributiortCompanies: 19 (1% total U.S
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