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What happened?

A combination of extreme weather and energy emergency
events during January 30-31, 2019 challenged the natural
gas and electric systems in Michigan. Though service was
maintained, Michigan’s energy supply and delivery systems
were strained due to the extreme weather event dubbed
Polar Vortex 19, or PV19, during which temperatures
dropped below -25° F. The abnormal weather caused
reduced regional power plant output and historically high
natural gas demand, at the same time as an unexpected
failure of critical natural gas infrastructure.

The regional electric grid operator, Midcontinent
Independent System Operator (MISO), declared a system-
wide (15 states) electric emergency requiring all generation
to operate at maximum output.

On the morning of January 30, a fire ignited at the Ray
Compressor Station, Consumers Energy’s largest natural
gas storage facility
(supplying over one
third of customer
needs at peak
times), leading to a
severe disruption of
natural gas supply
and deliverability.
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The impact of these overlapping emergencies led Michigan
utilities to request conservation measures and the State
Emergency Operations Center to make a broad public
appeal to all residents to conserve natural gas. The
statewide appeal included a text message alert from the
Michigan State Police.

Charge from Governor

Governor Gretchen Whitmer called upon the Michigan
Public Service Commission (MPSC) to evaluate whether the
design of the electric, natural gas, and propane delivery
systems are adequate to account for changing conditions
and extreme weather events. The Governor asked the
Commission to provide recommendations on how to
mitigate risk on the energy system. An initial statewide
energy assessment from the MPSC was delivered July 1.
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Comments were accepted and informed the final report
issued on September 11, 2019.

The MPSC goal is to ensure safe, reliable energy for
Michigan residents and businesses and to be prepared to
alleviate impacts during future events. The Commission
took this opportunity to assess the potential vulnerabilities
of the natural gas, electricity, and propane systems, and to
review the cyber and physical security of our energy
systems and our emergency operations protocols.

Statewide energy assessment process
The MPSC formed the following specific teams:

Propane

Cyber and Physical Security

Energy Emergency Management

Over several months, each team collected data from rate-
regulated and non-rate regulated energy providers and
reviewed existing studies addressing system planning, risks,
and best practices. The Commission hosted over 40
internal and external meetings and conference calls with a
variety of stakeholders to help inform the development of
the report.

Michigan’s energy position
Michigan has an extensive system for supplying electricity,
natural gas, and propane that is tied to regional markets.

Michigan Residential Home Heating, 2017
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Consumption of
natural gas in
Michigan is
greatest in the
residential sector,
where it is used as
the primary
heating fuel in
more than 75% of
Michigan
households.

Source: U.S. Census Bureau, 2017 American Community Survey.

Other Includes: Coal or coke, Solar Energy, Other Fuels, and No Fuels.
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v Michigan ranks first in natural gas storage capacity with
over 50 natural gas storage fields, allowing the state to
meet demand year-round with more stable supply and
pricing.

v" There are 9,215 miles of natural gas transmission
pipeline with access to diverse supplies (Canada, Gulf
Coast, Rockies, and Marcellus/Utica).

v" Almost 115,000 miles of distribution pipelines support
the delivery of natural gas to businesses and residents.

v" Over 11,000 miles of natural gas pipeline is considered
“high risk” due to corrosive materials (e.g., cast iron,
unprotected steel). Since 2011, utilities have
accelerated the removal of these pipelines, decreased
pipeline leaks, and made other investments to improve
the safety of the natural gas system.
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Electricity: With generation from nuclear, natural gas, coal,
and renewable energy, including a large (2,000 megawatt)
pumped hydroelectric storage facility in Ludington,
Michigan’s electricity supply mix ranks among the most
diverse in the country.

Aging coal plants are retiring and Michigan’s energy mix is
rapidly evolving to cleaner sources such as natural gas,
renewable energy, and other programs that shift or cut
energy demand.

Michigan’s Evolving Net Generation Mix from 2007-2017
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Michigan’s electric transmission and distribution systems
are expansive. Wind and ice are the leading cause of power
outages due to broken poles and trees contacting
distribution wires. Many distribution poles, wires,
substations and other equipment are beyond their design
life and utilities are making major investments in
infrastructure and maintenance to improve safety and
reliability.

2000s - current
coal plants replaced by
renewable energy and
natural gas

Coal - 19505 =~ 19305 Natural gas - 1990s;
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Propane: Propane is not regulated by the MPSC and
supplies 8% of Michigan households for home heating (8%
for the Lower Peninsula and 18% for the Upper Peninsula).
Michigan ranks first in residential propane consumption

among
Top Five Residential Sector Propane Consuming States

states. In by Volume, 2017
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the propane
produced at
Michigan’s
two
fractionators
and one
refinery,
propane is
also delivered by truck, rail and pipeline.

Source: Energy Information Administration

Aside from aging infrastructure, Michigan’s energy
infrastructure could be impacted by various threats.
Extreme weather events such as the December 2013 ice
storm or the March 2017 windstorm (70 mph wind gusts)
are increasing, causing extended power outages. With
increased use of natural gas to generate electricity, our
energy systems become increasingly connected, and
physical or cyber security threats require vigilance to
protect our energy security.

The electric system has a cushion of supplies to handle
equipment failure and high demand. The chart below
depicts how that cushion can be depleted, leading to the
declaration of “maximum generation events” and other
operational steps to avoid power shortages and blackouts.
These have occurred in all seasons, not just at the
traditional summer peak.
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Statewide energy assessment report findings and
recommendations

The assessment determined that Michigan has sufficient
and unique assets that help ensure reliable supply and
delivery of energy to help meet peak demand.

Although Michigan’s energy infrastructure is designed and
operated to maintain and deliver energy supplies during
emergency conditions, there is an inherent risk of
disruption. Such emergency events could have a high
impact on the economy and well-being of Michigan
residents.

To ensure reliable, resilient supplies in the future, the
Commission recommends a number of actions to be taken
by the MPSC, regulated utilities, policymakers, and others.
Several highlights include:

Risk based, integrated natural gas planning

Undertake long-term, risk-based, integrated natural gas
maintenance and infrastructure planning that includes storage,
transmission, and distribution assets as well as long-term risk
mitigation plans.

Integrated electricity system planning

Better integrate distribution and transmission plans as part of
utility integrated resource plans to ensure truly integrated
electricity system planning. This should include examining
options to strengthen Michigan's electrical connections
between its peninsulas and with neighboring states.

Valuing resource diversity

Work with stakeholders to understand the value of resource
supply diversity to better inform decisions related to power
plant development, retrofitting, and retirement beyond
traditional planning and financial analyses.
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Quantifying the value of resilience

Work with stakeholders to develop a methodology to evaluate
the benefits of resilience improvements to ensure that
expenditures made to capture resilience improvements are
reasonable and prudent.

Gas-electric interdependencies and
prioritization

Identify revisions to natural gas utility curtailment procedures
to prioritize home heating over electric generation.

Demand response program improvement and

development

Improve customer demand response programs since some
customers did not respond as expected during PV19 and utility
tariffs were inconsistent.

Cyber security standards for natural gas
distribution utilities

Enact rules for cyber security and incident reporting for
natural gas utilities.

Expansion of emergency drills

Expand emergency drills to provide a wide range of scenarios
besides outage management restoration. Communication
during PV19 was confusing, inconsistent, and erratic.

Propane contingency planning

Through participation in the UP Energy Task Force, develop a
formal contingency plan for the continued supply and delivery
of propane or other energy alternatives in the event of supply
disruptions, including a temporary or permanent shutdown of
Line 5.

What’s next?
The Commission accepted the final SEA report in U-20464
and is issuing orders to take initial steps in the following
dockets:
e U-20147: Distribution system planning
e U-20539 — U-20552: Gas cost recovery plans
e U-20628: Demand response tariffs collaborative
e U-20629: Electric distribution system service quality
and reliability standards workgroup
e U-20630: Electric service technical standards
workgroup
e U-20631: Mutual aid agreements and transmission
contingency planning collaborative for natural gas
e U-20632: Natural gas curtailment procedures

P.O. Box 30221, Lansing, Ml 48909



"% \MPSC

Michigan Public Service Commission

Michigan Statewide
Energy Assessment

Final Report

September 11, 2019

Sally A. Talberg, Chairman
Daniel C. Scripps, Commissioner
Tremaine L. Phillips, Commissioner

LICENSING AND REGULATORY AFFAIRS
CUSTOMER DRIVEN. BUSINESS MINDED.




Statewide Energy Assessment — Final Report




Statewide Energy Assessment — Final Report

Table of Contents

EXE@CULIVE SUMMAIY .....cuuuueiiiiieniiiniinnniccnsnnsicsssnssssssssssesssssssssssssssssessssssssssssssass i
« INtrodUCtion.........eeeeicttc et aasaae 1
1.1 GOVErNOr's Charge tO MPSC ...ttt ssssssssssssssssssssssnsssssnns 1
1.2 Scope of the Statewide ENergy ASSESSMENT........c.covevrrenrinrinriresisressessssssssessssssssssssssssssssssns 2
1.3 Evaluation and ReCOMMENAAtION.......cc.irueeieiieireeeeieeise et sssse s 2
1.4 OFQANIZATION ...ttt st sttt 3
2. Michigan’s Energy System: Facing Challenges of Today and Tomorrow..............cccccceueeee 4
2.1 Overview of Michigan's ENErgy SYSTEM.......iirinieeessensees s sssssssssssssssssssssssnses 4
2.1 EIECEIIC oottt bbb bbb 5
2.T.2 NGTUAL GAS..ouviirieriiecieeiie ettt bbb bbb 9
2.71.3 PrOP@NE.... ettt sttt snnnaes 12
2.2 Michigan's UNique AQVaNTAgES.........ccrerriernerineriesissesiesssessesssesssessssesssesssesssesssnessnesees 13
2.3 Changing Landscape Of RISKS........cccruriierieciieeinsesssseesssessissessssesssssessssesssssesssnesssssssssessens 15
2.3.1 Fuel Procurement and Gas Supply Availability ..., 18
C JR =1 =T o 1 4 T 28
3.1 System Overview and Operational PractiCes...........ccinerneenerinernesineseneseseseenens 28
3.1.1 Generation/Transmission (Bulk Power System)..........ccueieneeneenerneeseeneeeseesesneenn. 28
31,2 DISEIIDUTION. ..ottt 31
3.2 Regulatory Oversight of Planning and INfrastruCture............ccocencenneceneeenneceneceennenes 35
3.2.T GENEIATION c.cceeecee ettt 35
3.2.2 TTANSIMISSION couvtrierieeereee ettt ssse s ss s bbb st 44
3.2.3 DISEIIDULION. ..ottt et 49
3.3 RISK ASSESSIMENT ...ttt sttt 52
3.3 INFrASEIUCTUIE oottt 52
3.3.2 Investment Trends and ProjeCtions.........c.iinriseiseesssnssssssssssssssssssssssssssssssssens 58
3.3.3 Adequacy of MPSC Rules Related to Customer Safety, Reliability, and Resilience;
CUSTOMET NOTTICATION ...coveeicice e 64
314 VUINEIADIITIES ...t bbb 65
3.4.1 Aging Distribution INfrastrUCtUre ...t seesens 65

3.4.2 Generation Shift in Supply and Operations Considerations Across Multiple
TimMeframes @Nd SEASONS........ccuvieeeiieiieciseee et eeses 65
3.4.3 Natural Gas and Electric Coordination..........c.occceeecinecneeeneeneciseesesesseseseeesenenae 67
3.4.4 EQUIPMENT DAMAGE ..ottt sttt ss st sssnssnsnns 69
3.4.5 Ability to Import Capacity into the Lower Peninsula 69
3.5 Contingency Planning Methodologies and ASSUMPLIONS..........ccc.corvrrrnrierirerenneensiesieseenens 71
3.5.1 Electric Distribution Risk-Based Planning Models..........cccoenrnrinrionrirnrnninninsinsennen. 71
3.5.2 Load Forecasting Methodologies and RiSKS...........c.cccuererrnrinrinrinsinssnsensiesseseeeens 71
3.5.3 Available Mutual Aid From Regional/National Utility Resources.........ccccevrerennec. 76
3.6 Electric Recommendations for Mitigating RiSKS............cccciecrerinecrinneeineceeseceiseeeeseenes 78

3.6.1 Commission's Electric RECOMMENAATIONS ..o eeeeeeeseseenns 78



Statewide Energy Assessment — Final Report

3.6.2 Commission's Electric ODSErvations ... issseeens 79
T T T 1T I T T 81
4.1 System Overview and Operational PraCtiCeS ... sesssssssssssaenes 81
4.1.1 Natural Gas Technical and Safety Standards..........cccoeoerenrreervernrinrecnrissssessessiesienes 82
4.1.2 Storage Facility OPErations ...t ssssssssssssssssssssssssssssssssssssssnses 88
4.2 Regulatory Oversight of Energy Planning/Infrastructure ..........cceoercereeeeseessennensiesenes 92
4.2.1 Natural Gas System Planning .....ccc.ccoeeurrrensinsinsississsesssssssssssssssssssssssssssssssssssssssssssans 92
4.2.2 Infrastructure and O&M Prudence Reviews Through Rate Proceedings............... 97
4.2.3 Review of Supply Arrangements to Meet Customer Demand and Redundancy in
Gas COSt RECOVEIY ProCEEAINGS ... ssssssssssssssssssssssssssssssssssssssssssses 98
4.3 VUINEIADIIITIES ..ot bbb b 100
4.3.1 SYSteM LIMITATIONS. ...ttt st 100
4.3.2 INfrastruCture FAIIUIES.........cciiieeeeeieece et 102
4.3.3 INEEICONNECHIONS. ..ottt 102
4.3.4 SyStemM REAUNTANCY ...ttt sssssssssssssssssssssssssssssssssssssans 103
4.3.5 SiNgle SOUCE SUPPIIES......cuereectieretiseieseiserise e ssesssesenes 103
4.4 RISK ASSESSIMENT ...ttt eese st ees et 104
AT INFrASTIUCTUIE ..ottt 104
4.4.2 Investment Trends and ProjeCtions..........rernerereriereseseseeseesssecssnessseesenes 109
4.4.3 Adequacy of MPSC Rules and Best Practices Related to Customer Safety,
Reliability, and Resilience; Customer Notification ... 112
4.5 Contingency Planning Methodologies and ASSUMPLIONS..........cceereenerneernerereerenenene 114
4.5.71 TrANSIMISSION w.coverrerieeieeieeeiecee e ssses s ssse s s et ss s bbb bbb s s st 114
4.5.2 DiISTIDULION ...ttt ettt 117
4.5.3 Load Forecasting Methodologies and Risks..........c.cccemrncrnernncrneeecireciscenens 118
4.6 Natural Gas Recommendations for Mitigating RisKS ........ccc.ccocuveinmineinnrinninninereeirenee 119
4.6.1 Commission's Natural Gas Recommendations...........coccveeveeneerneeneceneeeneeseenseenecenennns 119
4.6.2 Commission's Natural Gas ObServations.............oeneeneenenseensesesseisess e 120
T o o] o T T = TR 120
5.1 System Overview and Operational StrUCLUIE ... 122
5.1.7 PrOQUCTION ..o b s bbb 122
5.1.2 TranSPOMTATION ...ttt st ss s s sssnss 123
5.1.3 STOTAQE .ttt 123
5.2 Regulatory Oversight of Propane Market...........eeinninnineiesseisssssissise s sessssssnnes 124
5.2.1 PIpeliN€ SIGNTING c.ocvveeiriririerse ettt st ssss sttt ssssssssssnsanes 124
5.2.2 Safety Oversight of Hazardous Liquid Pipelings .........ccccowerimrrrrierrrnnrnrinsireserssennianns 124
5.2.3 Non-Pipeline Transportation ReEQUIAtIONS..........cooovveveirrinrinsissse s 125
5.2.4 STOTQQE. ...ttt s sttt sttt 125
5.2.5 PrICING ettt sttt ss s ettt st sasssnnses 127
5.3 UNIQUE SITENGLNS ...ttt ssss st sssssssss s s sssssanes 128
5.3.7T In-State STtOrage CapaCity ... isssssesse s sssssse s sssessesssssssssssns 128
5.3.2 INFraStIUCTUIE ..ottt bbbt 129

5.3.3 Market ACCESS DIVEISITY .......occeuruerierieerieriineniesasessesssesisesssessessssessessssesssesssessnesssnees 131



Statewide Energy Assessment — Final Report

5.3:4 MATKET SIZE ..ottt ettt 131

5.4 VUINEIADIITIES ...ttt snes 132
5.4.1 DIIVEE SNOMAQES ...ttt st ssssss st st sssssssssssssssssssssssssssssssssnsanes 133
5.4.2 Infrastructure AVAilability ...t sssssssnsas 133
5.4.3 EXPOIES coovereerieieeeeireie ettt ssss sttt ss s sttt st sasssenses 134
5.4.4 Unregulated Marketplace ... ssssssssssssssssssssanes 135
5.4.5 EXErEME WEATNET ..ottt 135

5.5 CONtINGENCY PlaNNiNG ... sssssssssssssssssssssssssssssssssssssssssssssssssssssssssssesssssanes 136
5.5.1 National and Regional Coordination of Supply Monitoring and Waiver Requests
............................................................................................................................................................. 136

5.5.2 Public EQUCAtioN @and AWAIrENESS ........ccvieueuieuerenerineeineeseeisseessessssessseesssesssesssessssessees 136
5.5.3 Access to Appalachian Basin RESOUICES.........cocevrerrirrieneinsiesesssesssisssssssssssssssssssssens 137
5.54 UP ENErgy Task FOICE......coiiiiiiieie ettt sssssssssssssssssssaens 137

5.6 Propane Recommendations for Mitigating RiSK........cc.ccewerumrinrineensinninsiesiseeesessssssissenns 138
5.6.1 Commission's Propane Recommendations ...........cc.couerereeensinninsineesssenssensssessssens 138
5.6.2 Commission's Propane ObServations.........c.rernerieenereerseressesesersseessessneens 138

6. Cyber and Physical Security ..........cievvvrinvverirsvrcnccercsssercsseressesesanes 140
6.1 Today's Infrastructure Security LaNdSCAPE........ovuwueeeerineceimnerineeeiseciineesiseseseesesessssesssssenes 140
6. 1.1 CYDOISECUTITY oottt bt 140
6.7.2 PRYSICAl SECUIILY ..ccoeriieeiceiceieciceiecicie it stsessse et e sase s e s nene 142

6.2 An Evolving Threat ENVIFONMENT.......c.ocicreriserericeisesissesie s ssssesssesssesssesssenenens 143
6.2.1 CYDEISECUTILY oottt 143
6.2.2 PRYSICAl SECUTILY c..coerrereiniceieciceiecieciie et ssse e sssse e ssaenen 146
6.2.3 Cyber and Physical Security INCIAENTS........c.cocvnererenerreeiscrreeiseerecicnineseseeesecsaenes 146

6.3 SECLON RESPONSE ...ttt st 151
6.3.1 Strategies, Goals, aNd PriNCIPIES.........cvirrineireieireereiseeeie e essesesesssesaes 152
6.3.2 Standards and CONTIOIS ...ttt 153
6.3.3 Information Sharing and Partnerships...........ccenennrinecressese e eseeeseeseeens 154
6.3.4 Cyber MUtUAIl ASSISTANCE .........vvererrierieeeeese it ssss s ssssssssssssssssssanes 154
5.3.5 EXEITISES oottt sttt ettt 154
6.4 MPSC RESPONSE ..ottt es st es s s s s sasssnesns 155
6.4.1 Annual Cybersecurity REPOItING......ccoverinrinrinrireeernississies et sssssssssssssssssssssssaens 155
6.4.2 Cybersecurity INCident REPOITING... ..o sssssssssssssssssaens 156

6.5 VUINEIADIITIES ..ottt 156
6.5.7 SECUILY GOVEINANCE ...ttt st sss s sssssensseen 157
6.5.2 Implementation of Basic Cybersecurity CONtrols.......c.cooeromrrrrnrrnrrnrisnsrnsersinnnnnns 157
6.5.3 PhiSHING VIQIANCE....... ittt sttt sss st ssssssssssans 158
6.5.4 ThIrd-Party RiSKu......coourirrierierieeressssiesiesse sttt ssss s sssssssssssssssnsans 158
6.5.5 HUMAN CAPITAN cooverieiirriere sttt sttt ssss st sssssss s saes 158
6.5.6 INSIAET TRIEALS.....ou ettt 159

6.6 Cyber and Physical Security Recommendations for Mitigating RisK........c.ccc.covvevrunrnnne. 160
6.6.1 Commission's Cyber and Physical Security Recommendations.........ccccocovvuneunee. 160

7. Energy Emergency Management.............ceeeeecinceeeicnsssnnnecsssnseecsssnsssessssssssesssssssssssnsssns 161




Statewide Energy Assessment — Final Report

7.1 Nature of ENergy EMEIrgENCIES ........ouwrureeeeeieeeieesiseesissessssesssssessssesssssssssssssssesssssssssnesssnsees 161
7.2 Statutory Authorities Addressing Energy Emergencies..........ecenecnscenecinncenens 162
7.2.1 Declaration of State of Energy Emergency, PA 191 of 1982 .......ccccevvrvcvrcnrrcnrr. 162
7.2.2 Emergency Management Act, PA 390 Of 1976.......cooorerrnrenrenneeeesesssiesiesienes 162
7.2.3 Federal Motor Carrier Safety Administration 49 CFR Parts 300-399.................... 163
7.2.4 Clean Air Act - US Environmental Protection AQeNCY........ccomrveeereennennensnnsennes 163
7.2.5 Motor Fuels Quality Act, PA 44 Of 1984 ...t sisessessssssenes 163
7.3 Roles and RESPONSIDIITIES ...ttt sttt ssssssssenes 163
73T OVEIVIEW ...ttt s st 163
7.3.2 FEABTAN .t 168
7.4 ENergy EMergencCy PrOCEAUIES ...t sssssssssssssssssssssssssssssssssssssssssssssssanes 169
7471 GENEIAI INFO ...t 169
7.4.2 Utility Mitigative MEASUIES........covueruereeeerriereiesis st sssssssssssssssssssssssssssssssssssssssssnssanes 171
7.4.3 Petroleum Shortage ReSPONSE Plan ... issiesissessssssssssssssssssnns 175
7.5 Public Information and CoOmMMUNICAtION ... sseeesse e sssesenees 177
7.6 ONGOING PIOJECES ...ocvunrirreicrinrieerieeesesisessssesisesssesasesssesisessssesssesassessesssesasessssesssesssesssesssesanesssens 178
7.6.1 Local Energy Assurance Planning (LEAP) ........ccrernerneenenierneseeeneeneseeseenens 179
7.6.2 Critical Infrastructure Generator ASSESSMENt........ccocvrverreneeernreereireeeneeeresiseeeseeeaeeens 180
7.6.3 Petroleum Backup REAAINESS .......ccuuruerurierinerieeinereserieniserisesiseseessseesasesssesssnenens 181
7.6.4 Statewide Energy Sector SUb-COMMITIEE .......cc.vvveencrencrnerieerscrieceereecreeneeesienene 181
7.6.5 Lifeline Sector Restoration Prioritization.........c..ceneinneineciniseeeeesesiseeeseeiaeees 181
7.7 Emergency Management Recommendations to Mitigate RisK........ccoucveencrnerincrnns 183
7.7.1 Commission's Emergency Management Recommendations ..183
7.7.2 Commission's Emergency Management Observations............ccoeeeeneeneeneeneenens 184
8. Gaps in Existing Planning, Operational, and Emergency Response Processes............. 185
8.1 Gaps in Existing Planning, Operational, and Emergency Response Processes That
Highlight opportunities to improve safety, reliability, and resilience...........cccccoeuunnc..... 186
8.1.1 Better Integration of Gas and Electric Planning Functions Recognizing
INEEIAEPENUENCIES ...ttt sttt st 186
8.1.2 Better Integration of Electric Resource, Distribution, and Transmission Planning
............................................................................................................................................................. 190
8.1.3 Quantifying the Benefits of an Increased Capacity Import Limit as an
Opportunity for Increased Resilience and Diversity in SUPPIY....cccooroerrrrrrrnrinninnns 192
9. Conclusions and Recommendations ...........ccccceveeveicsersscnseccsnccnnens 194
9.1 System Adequacy to Account for Changing Conditions and Extreme Weather........194
9.2 Recommendations to Mitigate Risk and Ensure Safety . 194
9.3 Compiled Recommendations and Observations for Mitigating Risks.........cc.cccceevrruenn.. 195
9.3.1.7 Electric ReCOMMENAALIONS.........oviuuieeeiecireiieeiseeie et sssesseesssesssssaseeen 195
9.3.2.1 Natural Gas Recommendations 199
9.3.3.1 Propane ReCOMMENALIONS .........ovuervrreererniiesiesie st ssssssssssssssssssssssssssssees 201
9.3.4.1 Cyber and Physical Security Recommendations.............cccoeevrvnreerrrnrernrnnenrensinnes 203

9.3.5.1 Emergency Management Recommendations ..........c.coccecceecemceinecmsncreecsncnes 204



Statewide Energy Assessment — Final Report

10. APPENAICES......uuerinuerirnerercneiessaniessasressssicssasesssssssssssesssssssssssesssssessssseses 206
Appendix A - Location of Oil and Gas Wells Drilled in Michigan
Appendix B - Natural Gas Transmission Pipeline System in Michigan
Appendix C - Current List of Michigan's Natural Gas Mutual Assistance Participants
Appendix D - Natural Gas Operator Risk Assessment Methodologies, May 2019
Appendix E - LPG Pipeline Connections in Michigan
Appendix F - Propane Storage Locations in Michigan
Appendix G - Summary of Key Findings - 2019 Propane Survey
Appendix H - MPSC Emergency Communication Plans
Appendix | - MISO and PJM Electrical Emergency Curtailment
Appendix J - Natural Gas Curtailment Procedures




Statewide Energy Assessment — Final Report

AGA
AMI
API
BCF
BES
BTU
c2M2
CAIDI
CE
Cis
CON
CPCN
DER
DIMP
DHHS
DHS
DOD
DOE
DOT
DPP
DR
DTE
EEI
EERT
EGLE
EIA
EMHSD
EPA
ERO
ESF 12
FEMA
FERC
FMCSA
FOIA
GCR
GIP

Acronyms

American Gas Association

Advanced Metering Infrastructure

American Petroleum Institute

Billion Cubic Feet

Bulk Electric System

British Thermal Unit

Cybersecurity Capability Maturity Model

Customer Average Interruption Duration Index
Consumers Energy

Center for Internet Security

Certificate of Necessity

Certificate of Public Convenience and Necessity
Distributed Energy Resource

Distribution Integrity Management Program
Department of Health and Human Services (Michigan)
Department of Homeland Security (U.S.)

Department of Defense (U.S.)

Department of Energy (U.S.)

Department of Transportation (U.S.)

Definitive Planning Phases

Demand Response

DTE Energy Company

Edison Electric Institute

Energy Emergency Response Team
Department of Environment, Great Lakes, and Energy
Energy Information Administration

Emergency Management and Homeland Security Division
Environmental Protection Agency

Electric Reliability Organization

Emergency Support Function #12

Federal Emergency Management Agency (U.S.)
Federal Energy Regulatory Commission (U.S.)

Federal Motor Carrier Safety Administration (U.S. DOT)
Freedom of Information Act

Gas Cost Recovery

Generator Interconnection Process
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HGL
ICS

[o]V)
IRP
ISAC

IT

KW
KWH
LARA
LCR
LEAP
LMR
LPG
LRZ
Mcf
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Executive Summary

Explanation of the Statewide Energy Assessment

In late January 2019, an extreme cold weather event combined with a fire at the Ray
Compressor Station' created an energy emergency in Michigan that challenged the natural gas
and electric systems in a way rarely, if ever, experienced. A combination of the public appeal for
natural gas conservation, curtailment of commercial and industrial electric customers, increased
electric generation, as well as emergency procurement of additional natural gas supplies,
provided the needed buffer for utilities to ensure safety and keep customers’ homes heated. It
is important to acknowledge that this event was a success story reflecting a cooperative effort on
the part of Michiganders to step up when called upon to keep homes heated and lights on.

Despite the positive outcome, the events of January 30 and 31 raised significant concerns
about whether Michigan's energy systems can reliably produce and deliver energy to all
Michiganders as extreme weather events increase. Following the energy emergency, Governor
Whitmer directed the Michigan Public Service Commission (MPSC or Commission) to conduct a
Statewide Energy Assessment to: 1) evaluate whether the design of electric, natural gas, and
propane delivery systems are adequate to account for changing conditions and extreme
weather events, and 2) provide recommendations to mitigate risk.> The goal is to ensure safe,
reliable energy for Michigan residents and businesses, and to be prepared to mitigate impacts
during potential future events.

The Commission engaged with industry and stakeholders to gather and review information
relevant to this report. The industry and stakeholder engagement activities are captured on a
dedicated webpage.?

' The MPSC Staff report filed May 8, 2019 in Case No. U-20463 provides a preliminary response to a Consumers
Energy Report of the Ray Compressor Station fire. In a separate report expected in early 2020, the MPSC Gas
Operations Section Staff will complete a detailed root cause analysis assessment of the fire, and will include
recommendations to mitigate gaps in processes, engineering, and safety measures.

2 In Executive Order 2019-06, Governor Whitmer transferred legal responsibilities and personnel addressing energy
emergencies from the Michigan Agency for Energy to the MPSC.

3 https://www.michigan.gov/energyassessment.
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Deliverables

1. Evaluate Whether the Energy Delivery System in Michigan is
Adequate to Account for Changing System Conditions and
Extreme Weather Events

Michigan's energy delivery systems are adequate to meet the needs of Michigan customers.
Michigan has sufficient and unique assets that help ensure the reliable supply and delivery of
energy. For example, Michigan ranks number one in natural gas storage capacity and has
diverse power supplies including over 2,000 MW of pumped hydroelectric storage in Ludington
to help meet peak demand. Market structures and regulatory oversight ensure needed
investments are made for safe, reliable energy.

Michigan’'s energy infrastructure is designed and operated to maintain energy supplies and
delivery even during abnormally high demand, equipment failures and inclement weather.
There is, however, inherent risk of disruptions due to security threats, extreme weather,
changing electricity supplies, and other factors. While the probability of a major emergency that
disrupts energy supplies is low, such events could have a high impact on the economy, and the
health and wellbeing of Michigan’s residents. More routine events such as ice and wind storms
causing power outages also have the potential to impact large numbers of customers for
extended periods and cause safety concerns.

The fire at Ray Compressor Station in late January 2019 and subsequent loss of available gas
supply for customers, combined with sustained extreme cold weather, illustrates these risks and
vulnerabilities and the importance of energy security. The cascade of overlapping challenges
that occurred in late January also highlights the need for continuing vigilance in assessing
Michigan's energy landscape and emergency management response systems. As directed by
the Governor, the MPSC took this opportunity to evaluate the adequacy of supply, design, and
deliverability of Michigan'’s natural gas, electricity, and propane delivery systems.

2. Provide Recommendations to Mitigate Risk

To ensure reliable, resilient supplies going forward, the Commission recommends a number
of actions to be taken by the MPSC, regulated utilities, policymakers, and others. Chapter 9
includes a full listing of the 37 recommendations made within this report. Several highlights
include:

e Risk-based, integrated natural gas planning — The Commission recommends that
natural gas distribution utilities develop long-term plans for maintenance and
infrastructure covering all assets - storage, distribution, and transmission — based on
probabilistic risk assessment to prioritize investments that will ensure safe, reliable, and
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resilient operations. Plans should consider diversification, redundancies, and
interconnections as well as system resilience.

¢ Integrated electricity system planning — The Commission recommends Michigan
electric utilities and electric transmission owners better integrate the planning processes
for electric generation, distribution, and transmission to optimize system reliability
improvements and ensure a holistic review of alternatives. In the near term, this should
include examining options to increase Michigan's ability to import additional electric
generation capacity from out of state, thereby providing additional reliability and
improved resilience amidst a major shift in our power supplies.

e Valuing resource diversity and resilience — The Commission recommends that the
value of diversity in power supplies be quantified as part of future integrated resource
plans filed by electric utilities. In addition, the value of resilience should be considered in
future electric infrastructure planning and investment decisions related to energy supply
and delivery, including generation sources, transmission and distribution upgrades, and
grid modernization technologies. In the near term, replacing the transmission line
connecting the Lower and Upper Peninsulas will help bolster reliability and resilience for
residents in the Upper Peninsula.

e Gas-electric interdependencies — With an increased reliance on natural gas for
electricity generation, the Commission recommends natural gas distribution utilities
identify revisions to gas curtailment procedures to prioritize home heating over
electricity generation and develop criteria in coordination with the Governor's office,
State Police, regional grid operators, and gas and electric utilities to prioritize natural gas
and electricity service under declared energy emergencies affecting both industries. This
could consider the severity and extent of health and safety risks, outage duration and
customers affected, critical facilities, restoration effort, and other factors.

e Demand response — The Commission recommends electric utilities improve demand
response program design, communications protocols, and testing to ensure participating
customers are capable of reducing their usage when needed for electric system
reliability. The Commission recommends natural gas distribution utilities develop
demand response programs as an alternative to broad emergency appeals.

e Emergency drills - The Commission recommends that utilities expand upon traditional
drills to include emergency drills that also focus on curtailment and demand response
procedures rather than just outage management and restoration. The Commission
recommends that state agencies participate in the emergency drills with the utilities and
that state agencies receive regular emergency response training.

e Cyber security standards for natural gas distribution utilities — The Commission
recommends the promulgation of rules for cyber security and incident reporting for
natural gas utilities based upon industry standards.

¢ Propane contingency planning — The Commission recommends a formal contingency
plan for the continued supply and delivery of propane or other energy alternatives for
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Michigan residents that would be necessary in the event of a temporary or permanent
shut down of Line 5. The Commission will continue to participate in the Governor's UP
Energy Task Force to identify alternatives to energy sources used in the UP, including
propane.

Comments

An initial report was released on July 1, 2019, and the Commission accepted comments
on the draft report in Case No. U-20464. The Commission appreciates the time and effort
taken by stakeholders to participate in ensuring this Statewide Energy Assessment is
complete, thorough, and accurate. The Commission has incorporated many modifications to
this assessment, and although not an exhaustive list, some of the changes from the initial
draft include:

e Additional information on the resilience of distributed energy resources in Chapter 2;

e The addition of background on older distribution infrastructure in Chapter 3;

e Additional background on capacity imports in the Lower Peninsula in Chapter 3;

e Broadening the focus from diversity to resilience and contingency plans in Chapter 4;

e Additional information on cyber security in Michigan, as well as insider threats in
Chapter 6;

e An additional recommendation for protection of critical energy infrastructure
information in Chapter 7; and

e Additional information related to the value of resilience improvements in Chapter 8.

Throughout the report, many other minor updates, corrections and adjustments have been
made. At this time, the Commission is also directing the utilities to take appropriate actions
to ensure the continued safety, adequacy and resilience of Michigan’s energy infrastructure,
delivery systems and emergency management protocols in several dockets opened by the
Commission on September 11, 2019. The Commission will also continue to engage with
stakeholders to ensure that additional steps are taken to address any shortfalls highlighted
in the report that may require consultation and cooperation to ensure the continued safety,
adequacy and resiliency of the energy delivery systems in  Michigan.


https://mi-psc.force.com/s/case/500t000000F59wzAAB/in-the-matter-on-the-commissions-own-motion-to-issue-a-report-on-the-states-supply-engineering-and-deliverability-of-natural-gas-electricity-and-propane-and-contingency-planning-as-requested-by-the-governor
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1. Introduction
1.1 Governor’'s Charge to MPSC

Michigan experienced both electric and natural gas energy emergencies, related to an
extreme weather event dubbed Polar Vortex 19 (PV19), on January 30 and 31, 2019.
Temperatures in the upper Midwest dropped below -25° F. Unplanned electric generation
outages and historically high natural gas demand, paired with the unexpected failure of critical
energy infrastructure, strained both systems to the point that mitigative measures were
necessary.

On the electric system, frigid temperatures caused unplanned equipment failure in parts of
the Midwest region, which decreased expected electric generation to levels below what is
needed to maintain reliability. As a result, a system-wide (15 states) electric emergency was
declared by the regional transmission operator, Midcontinent Independent System Operator
(MISO), that required: 1) all available generation to provide electricity at maximum emergency
capacity; and 2) certain entities to reduce demand according to applicable emergency tariffs. In
response to this emergency declaration, Michigan's electric utilities required customers on
interruptible rates to immediately reduce their electricity usage. Although the electric
emergency was a regional event affecting both Michigan and surrounding states, Michigan was
a net exporter of electricity during PV 19, providing support for the region-wide emergency.

Amid the regional electric system emergency and immediately preceding forecasted record-
breaking natural gas demand, a fire ignited at the Ray Compressor Station, which is part of the
Ray Storage Field, Consumers Energy Company's (CE) largest natural gas storage facility. The
incident instantly and severely limited the ability to flow gas from the storage field into the
pipeline system. This led to severe disruption in the natural gas supply and deliverability on CE’s
system, greatly impacting its ability to reliably serve natural gas customers.

The impact of these overlapping energy emergencies created the need to decrease the
strain on the energy systems, leading utilities to request conservation measures and the State
Emergency Operations Center (SEOC) to make an unprecedented broad public appeal to
customers and all residents for voluntary reductions of natural gas usage including a text
message alert from the Michigan State Police. The public appeal and voluntary reductions were
effective at reducing demand to stabilize the electric and natural gas systems, and combined
with additional supply arrangements, Consumers Energy Company was able to maintain service
to customers.

Following the event, Governor Gretchen Whitmer tasked the Michigan Public Service
Commission (MPSC or Commission) with conducting a Statewide Energy Assessment (SEA) to
review the supply, engineering, and deliverability of Michigan’s natural gas, electricity, and
propane systems, assess potential vulnerabilities of these systems, provide recommendations to
improve energy emergency preparedness, as well as review the possibility of ongoing threats of
cyber or physical security breaches. The SEA aligns with the overarching goal of the
Commission to ensure safety and reliability by mitigating risks of energy supply or delivery
disruptions due to equipment failure, extreme weather, security threats, and other factors. The
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SEA also discusses strategies to limit impacts of future energy emergencies while simultaneously
planning for recovery.

1.2 Scope of the Statewide Energy Assessment

Per Governor Whitmer's direction, the scope of the SEA includes a review of the following:

1. Commission’s current infrastructure planning criteria and methodologies concerning
distribution, transmission, and generation, as well as contingency plans;

2. Existing planning processes for electric and natural gas utilities and best practices for
integration;

3. Linkages and gaps between real time operational reliability and infrastructure planning
for long-term reliability;

4. Demand response and mutual assurance protocols by natural gas utilities and
opportunities for enhancement;

5. Contingency risks, interdependencies, and vulnerabilities of supply and/or delivery
disruptions from physical and/or cybersecurity threats as well as a projected cost
estimate of potential enhancements;

6. Adequacy of Commission rules addressing customer safety, reliability, resilience, and
utility notifications;

7. Evaluation of the existing gas efficiency program; and

8. Identification of areas or types of systems most at risk.

1.3 Evaluation and Recommendation

The PV19 and the subsequent fire at the Ray Compressor Station created an energy
emergency in Michigan that challenged the natural gas and electric systems in a way rarely
experienced before. A combination of the public appeal for natural gas conservation,
curtailment of commercial and industrial electric loads, increased electric generation, and
emergency procurement of additional natural gas supplies provided the needed buffer to
ensure safety and keep customers’ homes heated during arctic weather conditions.

Successful contingency planning and emergency response provides a valuable opportunity to
learn from experiences, review policies and procedures, and identify areas for improvement.
This assessment evaluates whether the design of electric, natural gas, and propane delivery
systems are adequate to account for changing conditions and extreme weather events and
provides recommendations to mitigate risk. The goal is to ensure safe, reliable energy for
Michigan residents, and to be prepared to mitigate impacts during potential future events. The
Commission is taking swift action regarding recommendations concerning changes to energy
planning criteria and approaches, communications protocols, regulatory review, and proposed
oversight improvements. The Commission may also pursue regulatory actions such as
rulemakings and direct other changes over time to implement the recommendations.
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1.4 Organization

To accomplish the SEA, the Commissioners asked the MPSC Staff to gather and analyze data
for the assessment. Staff began the process by forming five sector specific workgroups: Electric,
Natural Gas, Propane, Cyber and Physical Security, and Energy Emergency Management. To
streamline the collection of statewide data, each workgroup developed a questionnaire to
distribute to rate regulated natural gas and electric providers, and the non-rate regulated
energy providers including the Michigan Electric Cooperative Association (MECA), the Michigan
Municipal Electric Association (MMEA), and the Michigan Propane Gas Association. All
interested stakeholders were invited to answer any applicable survey questions. These
workgroups held over 25 external meetings and conference calls with stakeholders, including
utilities, and representatives from Michigan Propane Gas Association, Natural Resources Defense
Council, Michigan Environmental Council, Sierra Club, and American Council for an Energy
Efficient Economy. In addition, some workgroups met offsite to review gas system planning
models, review electric risk planning models, conduct cyber and physical security interviews, and
visit the Kalkaska fractionation facility. Staff also held over 20 internal meetings to discuss data
findings.

This report is organized to provide an overview of the electric, natural gas, and propane
energy systems. It also includes a review of cyber and physical security and energy emergency
management. Sector specific recommendations and observations were developed and
conclude each Chapter. The Commission recognizes there are statutory limitations when it
comes to its authority to make recommendations for improvements to mitigate risk and
therefore provides two types of advice: Recommendations and Observations.

Recommendations — concepts, actions, programs, initiatives, or projects which fall within the
Commission’s jurisdiction, and may be considered as potential opportunities for utilities to
improve the reliability and resilience to any potential future energy emergencies.

Observations — concepts, actions, programs, initiatives, or projects which fall outside the
Commission’s jurisdiction, but which may be considered as potential opportunities for
discussion with stakeholders in other venues.

In addition, all recommendations and observations are included in the conclusions section of
this report, Chapter 9.
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2. Michigan’s Energy System: Facing

Challenges of Today and Tomorrow
2.1 Overview of Michigan’s Energy System

The availability of reliable energy to heat and power homes and businesses is something
most Americans take for granted. However, as more examples of weather extremes driven by
climate change buffet the world, there is a realization that more scrutiny of energy systems is
needed. A recently published National Association of Regulatory Utility Commissioners
(NARUC) whitepaper discussed the value of energy infrastructure resilience:

“Recent extreme weather events, natural disasters, and cyber incursions have brought the
vulnerability of the electric system into sharp focus. These events have demonstrated that
planning for long-duration power interruptions caused by high-impact, low-probability events
will require new approaches to power system resilience above and beyond previous hardening
efforts.”

Michigan is not immune to experiencing climate extremes. As a state with more than 75% of
the residential population reliant upon natural gas for home heating and 24% of in-state electric
generation fueled by natural gas®, the potential impact of energy emergencies is significant.
Understanding the integrated nature of energy infrastructure and providing recommendations
for improvements will enhance the reliability and resilience of Michigan’s energy framework.®

What follows is a brief overview of the energy delivery systems for electricity, natural gas,
and propane, each of which will be discussed in greater detail in subsequent chapters. These
chapters will be followed by a chapter covering physical and cybersecurity threats and finally, an

4 NARUC, The Value of Resilience for Distributed Energy Resources: An Overview of Current Analytical Practices, April
2019, https://pubs.naruc.org/pub/531AD059-9CC0O-BAF6-127B-99BCB5F02198, p. 1.

> https://www.eia.gov/state/data.php?sid=Ml.

6 A major distinction between resilience and reliability is the scale and duration of the power interruptions
contemplated. Reliability focuses on preventing disruptions that are “more common, local, and smaller in scale and
scope,” whereas resilience “addresses high-impact events, the consequences of which can be geographically and
temporally widespread” (EPRI, 2016, p. 45). A second distinction between resilience and reliability is that “reliability
focuses primarily on power interruption prevention, whereas resilience focuses on preserving system function during
the period post-event as well.” Source: NARUC, The Value of Resilience for Distributed Energy Resources: An Overview
of Current Analytical Practices, April 2019, p. 8.
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explanation of Michigan’s response to energy emergencies, with an overview of the Emergency
Management System.

2.1.1 Electric

The electric system is comprised of generating plants, transmission lines, and distribution
facilities. The MPSC is responsible for electric utility regulation in the state of Michigan,
including regulatory responsibility over eight privately owned electric utilities (investor-owned)
and limited oversight of ten rural electric distribution cooperatives.” Municipally owned electric
utilities are not subject to MPSC regulation. The MPSC ensures regulated utilities have adequate
supply of electric energy to serve all Michigan's homes and businesses when demand is highest
and approves the rates and conditions of service for residential, commercial, and industrial
customers.

Figure 2-1 Michigan Electric Utilities and Percentage of Michigan Residents Served

Investor-Owned Customers % Cooperative Utility Customers %
Alpena Power 17,691 0.4% Alger Delta 9,982 0.2%
AEP (1 & M) 128,637 2.8% Cherryland Electric 35,145 0.8%
Consumers Energy 1,816,439 39.8% Cloverland Electric 42,591 0.9%
DTE Electric 2,181,941 47.8% Great Lakes Electric 124,622 2.7%
UMERC 36,727 0.8% Midwest Energy 35,960 0.8%
Upper Peninsula Power 52,166 1.1% Ontonagon County REA 4,873 0.1%
Wisconsin Electric 5 0.00% Z'aisq”e Isle Electric & 33,390  0.7%
Xcel Energy 8,962 0.20% Thumb Electric 12,212 0.3%
Tri-County Electric 25,879 0.6%
*Based upon 2017 end of year data: https://www.michigan.gov/documents/mpsc/electricdata_594998_7.pdf
*Non-regulated municipal utilities (40) provide ~10% of Michigan’s electric needs for 300,000 customers.

7 The MPSC does not regulate the retail rates of electric cooperatives whose rates are member-regulated per PA 167
of 2008 but does regulate choice rates, service territories, and service/safety standards.
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2.1.1.1 Generation - Electricity in Michigan is predominantly generated using coal,
natural gas, and nuclear fuel. Additional sources include hydroelectricity, oil or diesel, wind,
solar, biomass, and fuel cells. In Michigan, coal supplies 38% of the market, nuclear fuel supplies
29%, natural gas fuels 24%, renewable power generation contributes roughly 10%, and
petroleum accounts for about 0.3%. Renewable energy is poised to reach 15% by 2021. Figure
2-2 shows the 2017 fuel mix for electric generation, including a break-out of renewable energy

types.

Figure 2-2 Michigan’s Net Electric Generation by Fuel Type and Renewable Energy
Generation Break-out

_ Matural Gas
24%
o ~ Biomass 13%
Nuclear 29% _ —
Wind 54% Hydroelectric
12%

B Incentive 8%

_ Industrial Waste
Energy 1%

Solar 19{:__?".'---_.

Municipal Solid Waste 3% ~_  Landfill Gas 7%

Coal 37%

Source: MPSC (2017 All Electric Providers (MWhrs) / 2017 Energy Credits)
Note: Nuclear includes total output of DC Cook plant even though a large portion of the output is used
to serve customers in Indiana.

2.1.1.2 Transmission and Distribution - After electricity is generated, a system of
high voltage transmission wires carry it to distribution systems where it is then delivered to
customers.  This system of transmission and distribution wires, poles, substations, and
transformers is commonly referred to as the “grid.” The high voltage transmission system links
power plants across the Midwest and Eastern U.S., providing fuel diversity and reliability for the
grid, and energy cost savings to customers. The distribution system delivers electricity locally to
homes, businesses, and other customers through thousands of miles of lower voltage power
lines. The distribution system, due to its proximity to population centers and developed areas, is
the most susceptible to disruptions associated with natural or man-made disasters.
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Figure 2-3 Traditional Electricity Delivery System from Generation to Customer
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When electricity leaves a power plant, its voltage is increased at a “step-up” substation. The energy then
travels along a transmission line to a load center. Once there, the voltage is decreased, or “stepped-
down,” at another substation before it is delivered to the home or business through the distribution
system.

2.1.1.3 Regional Transmission Organizations - Regional transmission
organizations (RTOs) are responsible for operating wholesale electricity markets, as well as
managing and planning the electric transmission system over large geographic areas. Figure 2-
4 shows the two RTOs covering the state of Michigan: MISO operates in most of the Lower and
Upper Peninsulas and PJM provides service in the southwest part of Michigan.®

The physical assets of the transmission system are owned by many fully integrated utilities,
municipal utilities, cooperatives and stand-alone transmission companies. In Michigan, there are
seven utilities that own, construct, and maintain the transmission system. These include ITC
Transmission (ITC), Michigan Electric Transmission Company (METC), American Transmission
Company (ATC), Wolverine Power Supply Cooperative (Wolverine), American Electric Power
(AEP), Xcel Energy, and Consumers Energy. Transmission utilities work to maintain reliability of
the transmission system in accordance with Federal Energy Regulatory Commission (FERC)-
approved North American Electric Reliability Corporation (NERC)® Reliability Standards. The
operation of the transmission system is planned to ensure that the most severe single

8 MISO: https://www.misoenergy.org/ ; PJM: http://www.pjm.com/.
9 NERC: https://www.nerc.com.
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contingency,’

0 as well as any multiple element contingency, will not result in instability or

cascading outages.

Michigan customers realize several benefits related to RTO participation. They are:

Facilitation of competition among wholesale suppliers;

Provision of non-discriminatory access to transmission by scheduling and monitoring
the use of transmission;

Planning and operation of the grid to ensure reliability;

Interconnection of new supply-side and demand-side resources are facilitated and
managed; and

Oversight of competitive energy markets to guard against market power and
manipulation.

Figure 2-4 Michigan RTOs: MISO and PJM

o Regional

10 An example of a contingency is the April 2018 anchor strike in the Straits of Mackinac, which destroyed one of the
two 138 kV circuits electrically connecting the lower peninsula to the upper peninsula, leaving only one remaining
interconnection.
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2.1.2 Natural Gas

Michigan’s natural gas system is complex and diverse with over 55,000 miles of distribution
pipelines and over 3.2 million service lines that serve the needs of customers in the Upper and
Lower Peninsulas. As mentioned earlier, natural gas consumption is greatest in the residential
sector, where it is used as the primary heating fuel in more than 75% of Michigan households.
Usage is split relatively evenly between the commercial and industrial sectors where it is used for
space heating and a variety of industrial processes.

Figure 2-5 Michigan Residential Home Heating, 2017 (Percentage Share of Estimated
Households)

Fuel Qil

~_ Other
2%

Source: .5, Census Bureauw, 2017 American Community Surey.
Other Includes: Coal or coke, Solar Energy, Other Fuels, and Mo Fuels,
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In recent years, the largest increases in natural gas usage have occurred in the electric power
generation sector. This is due in part to abundant and cost-effective supplies in addition to the
beneficial emissions reductions compared to other fossil fuels when combusted." Moving
forward, more baseload generation is expected to be produced from natural gas-fired plants,
which will increase the state’s reliance on in-state storage capabilities and out-of-state imports,
both of which highlight the interconnected energy systems in Michigan.

2.1.2.1 Exploration and Production - Natural gas from production wells goes into
"gathering" lines, which are like branches on a tree, getting larger as they get closer to the
central collection point. Some natural gas gathering systems also include a processing facility,
which performs such functions as removing impurities like water, carbon dioxide, or sulfur that
might corrode a pipeline, or inert gases, such as nitrogen, that would reduce the energy value of
the gas. Processing plants may also remove small quantities of byproducts, such as propane
and butane. Propane derived from natural gas processing has become an increasingly
important source for the propane industry, helping increase supplies and reduce prices across
the nation. Appendix A depicts the location of oil and natural gas wells drilled in the state of
Michigan.

2.1.2.2 Transmission - From the processing plant, the natural gas moves into the
transmission system. Transmission pipelines are generally large in diameter and operate at
higher pressures.’> Modern gas pipelines are as large as 42 inches in diameter and constructed
of heavy wall thickness high strength steels. Along the pipeline, compressor stations are located
approximately every 50 to 60 miles to boost the pressure that is lost through the friction of the
natural gas moving through the steel pipe. Compressors are also located adjacent to storage
fields to get the gas flowing into the pipeline system. Appendix B depicts the natural gas
transmission pipeline system in the state of Michigan.

Natural gas moves through the transmission system at up to 30 miles per hour, so it takes
several days for gas from Texas to arrive at a utility receipt point in the Midwest. Along the way,
there are many interconnections with other pipelines and utility systems, which offers system
operators increased flexibility in moving gas.™

1 See National Renewable Energy Laboratory, “Harmonization of Initial Estimates of Shale Gas Lifecycle Greenhouse
Gas Emissions for Electric Power Generation,” Proceedings of National Academy of Sciences, July 2014.

12 The pipelines and related facilities are built and maintained in accordance with the Minimum Federal Safety
Standards which are promulgated and enforced by the Pipeline and Hazardous Materials Safety Administration
(PHMSA). In cooperation with PHMSA, the MPSC also enforces the Michigan Gas Safety Standards.

'3 Michigan's natural gas pipelines: https://www.michigan.gov/mpsc/0,4639,7-159-16385-413020--,00.html.
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Interstate natural gas pipeline operators that deliver gas to Michigan from other states and
Canada include:

e ANR Pipeline Company (TC Energy)

e Great Lakes Gas Transmission (TC Energy)
e NEXUS

e Northern Natural Gas

e Panhandle Energy

e Rover

e Vector Pipeline Company™

e Bluewater

2.1.2.3 Storage - Consumer demand for natural gas in Michigan is seasonal with higher
demand during the winter due to home heating purposes and lower demand during the warmer
summer months. Natural gas supply is delivered year-round, and while consumption may vary
depending upon the season, uniform deliveries of supply are accommodated by injecting
natural gas into Michigan's extensive underground geological features that support large
storage capabilities. These underground storage reservoirs can balance receipts and deliveries
for Michigan as well as provide winter deliveries to neighboring states.'

Michigan has over 50 storage fields', all of which are located throughout Michigan's Lower
Peninsula. All but two were once oil or gas producing reservoirs. The geologic properties and
resulting design of gas storage fields are such that certain volumes of gas can be cycled in and
out of the field each year, while the remaining volume of base gas remains in the storage field
to maintain adequate pressure and deliverability rates, and to ensure reservoir integrity.
Michigan benefits from having access to some of the best storage fields in North America and
boasts over 690,000 million cubic feet (MMcf) of working gas capacity which can be cycled on
an annual basis. Additionally, there is about 300,000 MMcf of "base” gas in storage fields.

2.1.2.4 Distribution - From the gate station, the point where natural gas exits the
transmission system, natural gas moves into distribution lines or "mains" that range from two
inches to more than 24 inches in diameter. The closer natural gas gets to a customer, the
smaller the pipe diameter and the lower the pressure.

4 Vector Pipeline Company operates an interstate pipeline for DTE Gas Company.

15 Michigan's natural gas storage fields: https://www.michigan.gov/mpsc/0,4639,7-159-16385 59482-426107--
.00.html#tab=Active

6 Map of Natural Gas Storage Fields in Michigan: https://www.michigan.gov/mpsc/0,4639,7-159-16385-413020--
00.html.
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2.1.2.5 Service - Natural gas runs from distribution lines into a home or business in
what is called a service line. This line is usually a small plastic line, an inch or less in diameter,
with gas flowing at a pressure range of over 60 psi to as low as .25 psi. The nine utilities that
distribute natural gas in Michigan serve over 94% of Michigan's retail natural gas customers."’
Figure 2-6 provides the natural gas distribution utilities serving Michigan residents.

CE and DTE Gas provide more than 80% of the gas service to Michigan. In addition to
selling gas, Michigan's gas utilities also offer transportation for gas sold by marketers directly to
their customers.

Figure 2-6 Michigan’s Natural Gas Distribution Utilities and Customers Served

Natural Gas Distribution Utilities'® Customers Served % of Total
Consumers Energy 1,760,269 50%
DTE Gas 1,086,978 31%
SEMCO Energy Gas Co 278,978 8%
Michigan Gas Utilities Corp 150,575 4%
Other 5 Utilities* 43,123 1%

* Citizens, Presque Isle Electric & Gas, Superior Energy Co., UMERC, and Xcel Energy

In addition to delivering natural gas to end-use customers, gas utilities deliver natural gas
and petroleum to electric power production facilities. To meet the need of Michigan's
petroleum-fueled power plants, Michigan stores about 300 thousand barrels of petroleum
liquids per month on site at electric power production facilities, a significant decline from a
decade ago when monthly average reserves neared one million barrels.

2.1.3 Propane

Propane is a colorless, flammable gas produced as a byproduct of natural gas processing
and crude oil refining. Chiefly used as a home heating fuel, additional uses of propane include
grain drying, transportation fuel, and as a petrochemical feedstock. Michigan’s two in-state
propane fractionators are in Kalkaska and Rapid River, producing approximately 1,050 and 2,000
barrels per day (bpd) of propane, respectively. Aside from in-state production, propane is also
brought in from a variety of additional locations by truck, rail, or pipeline. One noteworthy
location includes the Sarnia, Ontario fractionator, the largest fractionator in eastern Canada,
which can produce 120,000 bpd. Most propane is stored at the customer’s site in varying sized
tanks (smaller for residential use; larger for commercial/industrial). According to the U.S. Energy

7 Natural Gas Utility Service Area Map: https://www.michigan.gov/mpsc/0,4639,7-159--41313--,00.html.
18 2017 Annual Reports to MPSC: https://www.michigan.gov/mpsc/0,4639,7-159--411851--,00.html.
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Information Administration (EIA), Michigan’s residential sector consumes more propane than
any other state in the country.

2.2

Michigan’s Unique Advantages

Michigan’s peninsular geography is nestled within four of the largest freshwater lakes in
North America. This geography is also responsible for many unique features from an energy
delivery perspective. These include:

Underground Natural Gas Storage - Multiple natural gas storage fields greater than 40
billion cubic feet (BCF) account for roughly 37% of the state’s total storage capacity. In
addition, Michigan produces 10-15% of the natural gas supply within the state.

Access to Electricity Markets - Michigan utilities and other market participants operate
as part of the MISO and PJM regional transmission organizations that provide regional
electric transmission planning, reliability coordination of the bulk electric power system,
and organized wholesale electricity markets for access to lowest-cost power. However,
Michigan’s peninsular geography also limits to some extent the balancing function the
RTOs provide based on associated challenges with electricity deliverability.

Access to Gas Markets and Gas Transmission Capacity - Seven interstate natural gas
pipelines within Michigan, which provide diversity in supply from all regions in the U.S.
and one non-interstate pipeline interconnecting with Canada.

Ludington Pumped Storage - The crown jewel of energy storage facilities, Ludington is
a hydroelectric plant and reservoir 110 feet deep, 2.5 miles long, and one mile wide, that
holds 27 billion gallons of water. The plant is owned jointly by Consumers Energy and
DTE Electric and operated by Consumers Energy. The power plant consists of six
reversible pump/motor turbines that, when upgrades are completed later this year, can
each generate 360 MW of electricity for a total output of more than 2,150 MW. At night
and during other times of low demand for electricity, the turbines run in reverse to pump
water 363 feet uphill from Lake Michigan into the reservoir. During periods of peak
demand, water is released to generate power. Electrical generation can begin within two
minutes, achieving a peak output of 1.8 gigawatts in less than 30 minutes.

Diversity in Power Supply - In-state generation comes from a variety of power supply
sources including nuclear, coal, natural gas, and an increasing contribution from
renewable energy, including wind and solar resources, as well as demand side resources
such as energy waste reduction and demand response. The new integrated resource
planning (IRP) framework administered by the MPSC requires consideration of fuel
diversity in planning future electricity supplies for investor-owned utilities. Considering
the mix of electricity produced by nuclear, coal, natural gas, and renewable energy,
Michigan’s generation portfolio is among the most diverse in the continental U.S.
Propane Storage Capacity and Proximity to Sarnia, Ontario - Michigan has
approximately 13.8 million barrels of underground storage capacity for hydrocarbon gas
liquids, such as propane. A significant portion of this storage capacity is directly
connected — or in close proximity to — the Sarnia, Ontario fractionator, the largest in
Eastern Canada with a capacity of nearly 120,000 bpd.

13
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¢ In-State Propane Production - Michigan has two in-state propane fractionation
facilities. Located in Rapid River of the Upper Peninsula and Kalkaska of the northern
Lower Peninsula, these two fractionators help to meet demand in more remote areas of
the state where propane is heavily used for home heating. Additionally, Marathon
Petroleum Corporation’s Detroit Refinery also produces propane as a byproduct of crude
oil refining operations.

e Electric Demand Response (DR) Capabilities - Michigan's electric utilities are
continuing to develop and refine their demand response programs and tariffs. Current
DR capacity is just under 1,200 MW."

e Energy Efficiency Savings — PA 295 of 2008 enacted energy efficiency requirements in
Michigan. The cumulative total energy savings since program initiation in 2009 has been
over 11.5 million MWh of electricity and over 4.3 million Mcf of natural gas. Those
figures amount to over 11% of current annual electricity sales and 4% of annual natural
gas sales to Michigan customers.

e Legislation - The Michigan Legislature passed comprehensive energy laws in 2000 (PA
141), 2008 (PA 286 and PA 295) and in 2016 (PA 341 and PA 342). The energy legislation
provides a framework the Commission is required to follow when making decisions.

These energy system attributes provide a baseline level of redundancy, contribute to the
resilience of those systems, and position the state to better cope with an accelerated rate of
change observed in the energy industry. The diversity in natural gas supply, access to energy
markets, varied fuel sources for in-state electric generation, billions of cubic feet of underground
storage for natural gas and thousands of barrels of underground propane storage, and in-state
propane manufacturing may also mitigate risks from weather-related energy emergencies and
other disruptions.

19 CE Company for 2019: 477 MW (Source: Capacity Demonstration Case No. U-20154; IRP Case No. U-20165).
DTE Company for 2019: 709 MW (Source: Capacity Demonstration Case No. U-20154).

14
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2.3 Changing Landscape of Risks

Michigan’s proximity to the Great Lakes provides a buffer from some high impact weather
events. Even so, the state is not immune to experiencing climate extremes, PV19 being the most
recent example. As noted in Governor Whitmer's February 4 letter to the MPSC, “climate change
is producing record-setting temperatures and increasing extreme weather events,” and data
shows extreme weather and storm events are occurring more frequently and with greater
intensity over the past 60 years. This increasing trend can be observed in Figure 2-7 using data
collected by the National Oceanic and Atmospheric Administration from the upper Midwest
region of Minnesota, Wisconsin, and Michigan.

Figure 2-7 Relative Increase in Extreme Weather Events 1960-2020
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The National Oceanic and Atmospheric Administration’s Climate Extreme Index above provides
an average of unusual weather conditions over a year using the percent of time and location in
the Upper Midwest which experiences abnormally high temperatures, abnormally low
temperatures, severe droughts or floods, severe storm events, and long periods with and
without rain.

In addition to extreme weather, other events with the potential to impact energy supply and
deliverability include: the rapid evolution of the electric grid from a grid dominated with
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traditional large baseload electric generation to one with more intermittent energy resources;
the transition to cleaner energy options such as renewable energy, demand reduction, and
energy efficiency; the potential for energy storage to balance fluctuations in generation and
customer demand; the overlap of natural gas used for home heating and electric-fired
generation; and the increasing threat of malicious physical and cybersecurity events. Michigan
is experiencing an unprecedented shift in its electric generation supplies with approximately half
of its coal capacity retiring in the 2015 to 2024 timeframe, and additional coal and nuclear plant
retirements planned thereafter. Figure 2-8 compares coal plant retirements in Michigan and the
Midwest.

Figure 2-8 Coal Plant Retirement in Midwest vs Michigan
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On a regional scale, MISO experienced an increasing number of generation warnings and
events, which happen when there is not enough available electric capacity to meet the expected
customer load plus an operating reserve margin, since 2016, compared to 2009 to 2016.%° The
increase in regional generation warnings and events may correlate to increasing occurrences of
extreme weather events. Figure 2-9 provides data from 2009 to 2019.'

20 MISO did not become a regional balancing authority (BA) until 2009.

21 Max Gen event data found by year on the Informational Forum reports: https://www.misoenergy.org/markets-and-
operations/#nt=%2Fmarketsandopstype%3AMarket%20Analysis%2Fmarketanalysistype%3AMonthly%20Market%200
perations%20Reports&t=108&p=5&s=FileName&sd=desc.
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Figure 2-9 MISO Maximum Generation Emergency Declarations Events Called 2009-2019
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Amid these complicated industry changes, increased investments to modernize
infrastructure are putting pressure on utility rates. With the declining cost of new generation
sources, some customers may look for ways to potentially bypass or reduce their dependence
on the utility system through alternatives such as microgrids, distributed generation (e.g., solar,
combined heat and power), and increased efficiency.?? Such options may also be pursued by
customers to enhance the level of reliability provided by the utility with their own on-site, back-
up supplies. As outlined by NARUC in a recent report:

“[T]he rapid growth and declining costs of distributed energy resources (DERs) such as
microgrids, solar photovoltaics, and batteries have introduced new technology options for
energy resilience. Consequently, state policymakers across the country have established
electricity resilience policies and programs, with several states focusing specifically on
resilient DERs as part of clean energy programs and grid modernization efforts."*

Many jurisdictions have been focused on improving the resilience of the electricity system.
Although there is no universally accepted definition of resilience, many are similar. For instance,
the National Infrastructure Advisory Council’s definition of resilience, adopted in 2009, is “the
ability to reduce the magnitude and/or duration of disruptive events. The effectiveness of a
resilient infrastructure or enterprise depends upon its ability to anticipate, absorb, adapt to,

22 https://www.Isu.edu/ces/publications/2018/MISO-2033-INFRASTRUCTURE-REPORT-FINAL.pdf.
23 https://pubs.naruc.org/pub/531AD059-9CCO-BAF6-127B-99BCB5F02198, p. 4.
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and/or rapidly recover from a potentially disruptive event.”?* Similarly, NARUC defines resilience
as "the robustness and recovery characteristics of utility infrastructure and operations, which
avoid or minimize interruptions of service during an extraordinary and hazardous event.”?

Investments targeting increased reliability and resilience must consider all factors in order to
cost-effectively plan for a wide range of threats. A document released by Grid Strategies LLC in
May 2018 described the need for multi-threat planning related to electric system resilience:

From a customer-centric perspective, the most cost-effective measures to advance
reliability and resilience are those that are effective against multiple threats and offer
multiple benefits in addition to their merits for reliability and resilience. Such high-value
measures include those that reduce distribution-level outages (e.g., tree-trimming and
distribution automation systems), improve outage recoverability (e.g, emergency
management drills, outage management systems, critical spares and mutual assistance
programs), and improve customer survivability (e.g., energy efficient building shells,
emergency supplies and distributed generation and storage with smart inverters).?®

Michigan stakeholders and the utilities would be well served to keep abreast of
developments occurring across the U.S. to facilitate resiliency improvements to the electric
system. The following sections provide additional detail on the current energy landscape in
Michigan and describe areas which may impact the prioritization of investments to enhance
reliability and resilience.

2.3.1  Fuel Procurement and Gas Supply Availability

2.3.1.1 Generation Diversity and Interdependencies - Michigan's electric
generation fleet is evolving as aging coal plants are retired at an accelerated pace and replaced
with natural-gas fueled electric generation, renewable energy, and energy efficiency. In
Michigan, where natural gas is used to heat the homes of more than 75% of the residents, there
is an inherent interdependency between natural gas used for electric generation and for home
heating. For the time being, while natural gas supplies from the eastern shale and other
producing regions in the nation are plentiful and accessible, Michigan is buffered from price
swings in the market due to shortage conditions (although there have been localized, short-
term price spikes due to pipeline outages during cold weather conditions). Disruptions to

2 https://www.raponline.org/wp-

content/uploads/2019/08/rap shenot linvill dupuy combinations pv other ders 2019 august.pdf, p. 34.

25 https://pubs.naruc.org/pub/531AD059-9CCO-BAF6-127B-99BCB5F02198, p. 7.

26 Source: https://gridprogress.files.wordpress.com/2018/05/customer-focused-resilience-final-050118.pdf, p. 13.
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natural gas supplies — whether due to political decisions, infrastructure disruptions, diversions of
gas supply for export, or other outside forces — would expose Michigan's residents and
businesses to commodity price and availability risk, even with Michigan’s extensive pipeline
access and underground natural gas storage network.

2.3.1.2 Fuel Supply Sourcing and Supply Chain - Fuel supplies and procurement
strategies for natural gas utilities and electric generation are managed through annual
proceedings conducted outside the rate case process and are referred to as gas supply cost
recovery (GCR) and power supply cost recovery (PSCR) proceedings, respectively.?’  These
annual proceedings allow the utility to make monthly adjustments to the fuel costs collected
from customers and are intended to mitigate against volatile commodity pricing in the
wholesale markets by arranging supplies in advance. Currently, natural gas prices are generally
stable and consistent, due to abundant supply from shale production in the eastern U.S. This
was not always the case, and without the flexibility to align the cost of fuel with the amount
collected from customers, the quality of utility operations may decline due to cash flow impacts.
Fuel adjustment clauses allow recovery of purchased gas in near real time with follow-up
prudence review of the utility’s actions to manage costs and reliable operations. Most states
have similar cost recovery mechanisms.

2.3.1.3 Clean Energy Requirements, Goals, and Commitments - The 2008
energy law, PA 295, created renewable energy and energy efficiency targets and marked the
beginning of Michigan’s migration to cleaner energy sources for electric generation. The law
was updated in 2016 with PA 3422® which defined a new goal that, by 2025, the state would
meet 35% of electrical energy needs through renewable energy (RE) and avoided MWhs from
energy waste reduction (EWR). Figure 2-10 shows the status toward reaching the 35% by 2025
goal. Regionally, the resource mix on the electric grid could reach 50% renewable energy (wind
and solar) by 2050.% The increasing reliance on intermittent renewable energy resources could
create future operational challenges but should be manageable with proper planning,
enhancement to wholesale market rules and products, infrastructure development such as new

271982 PA 304,- http://legislature.mi.gov/doc.aspx?mcl-460-6a. (See also MCL 460.6a,6b,6h,6i,6j,6k,61,6m.)

28 2008 PA 295 - https://www.legislature.mi.gov/documents/2015-2016/publicact/htm/2016-PA-0342.htm.
2016 PA 341 http://www.legislature.mi.gov/documents/2015-2016/publicact/pdf/2016-PA-0341.pdf.

29 https://renewablesnow.com/news/wind-solar-to-account-for-50-of-worlds-power-by-2050-bnef-617007/.
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transmission facilities, and the effective deployment of emerging technologies such as energy
storage.*

Figure 2-10 2017 Status Toward Reaching the PA 342 35% by 2025 Goal

EWR 10.0% Coal

39.1%
RE 9.9%
Nuclear I
16.6% Natura
Gas 24.3%

Source: MPSC
Note: EWR means energy waste reduction and is synonymous with energy efficiency. RE means
renewable energy. Nuclear output does not include portions of the DC Cook plant serving Indiana load.

Energy efficiency, while often overlooked in the discussion of resilience improvements, plays
a vital role. Resilience is needed for critical operations to continue while the grid may be down,
however, taking steps to ensure that critical loads are as efficient as possible is a key resilience
improvement.

Legislated Clean Energy Targets:

e The Renewable Energy Program has required electric utilities to meet a 10% renewable
energy standard, based on the number of Renewable Energy Credits (RECs), since 2015.
The standard has an interim requirement of at least 12.5% for 2019 and 2020 and
increases to at least 15% by the end of 2021. To date, the RE standard has led to the
development of over 1,714 MW of new RE projects. Additional amounts of renewable

30 MISO is reviewing challenges and opportunities associated with integrating higher amounts of renewable energy
on its system in its “Renewable Energy Integration Impact Assessment.”
https://cdn.misoenergy.org/20181128%20RIIA%20Workshop%20Presentation295441.pdf.
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energy continue to be proposed based on economics even with the federal tax credits
stepping down in the near term.

e Electric and Natural Gas Efficiency Programs decrease the amount of energy needed
and play a unique role in energy supply diversity. Legislative targets reflect a 1.0%
reduction and a 0.75% reduction per year in retail electric and natural gas sales
respectively; however, recent utility IRPs call for increased electric energy savings of 1.5%
or more. Electric and natural gas utilities have continued to cost effectively meet or
exceed targets year over year based on verified savings reviewed by the Commission and
an independent third-party evaluation.*’ Figure 2-11 shows projected versus actual
electric and natural gas energy savings achieved from 2015 through 2017.

Figure 2-11 Michigan’s Electric & Gas Savings Targets vs Savings Achieved 2015-2017
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Non-Legislated Efficiency Programs

e Electric Demand Response Programs incentivize customers with pricing discounts to
use less energy during peak times or during system emergencies. The Commission
recognizes DR as an integral part of a utility’s energy portfolio and recently created a DR

312017 Annual Report on Energy Efficiency:
https://www.michigan.gov/documents/mpsc/2017 Energy Waste Reduction Report to the Legislature Final 646391

7.pdf, p. 3.
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framework structured similarly to the process used for EWR programs. The first cases are
ongoing.

e Natural Gas Demand Response Programs are not common compared to electric DR
programs, but the concept has gained national legislative attention with an eye toward
improving electric and gas system reliability.> Michigan’s gas utilities do not currently
have DR programs. This report identifies natural gas DR as an opportunity for the future
as it could have avoided the need for a broad public appeal during PV19.

e Natural Gas Pipeline Leak Mitigation provides natural gas efficiency improvements by
decreasing leaks and has been a feature of natural gas utility infrastructure Investment
Recovery Mechanisms (IRM) since 2011/2012. The IRM was designed to accelerate the
removal of high-risk pipelines, decrease the backlog of natural gas pipeline leaks,
improve the integrity of the natural gas transmission and distribution systems, and
reduce the need for annual rate cases. This reduction in natural gas rate cases is notable
for SEMCO, MGU, and DTE Gas. Figure 2-12 is a compilation of corrosion-related leak
mitigation, since 2010. The baseline year (pre-IRM) is 2010.%

32 1. Senator Sheldon Whitehouse (D-RI) sponsored a bill to “establish a natural gas demand response pilot

program to use the latest demand response technology from the energy sector for natural gas.” Energy Infrastructure
Demand Response Act of 2018, S. 2649, 115th Congress (introduced Apr. 11, 2018). 2. A required Department of
Energy (DOE) study will address “the costs and benefits associated with those savings, including avoided energy costs,
reduced market price volatility, improved electric and gas system reliability, deferred or avoided pipeline or utility
capital investment, and air emissions reductions.” Energy and Water, Legislative Branch, and Military Construction
and Veterans Affairs Appropriations Act, H.R. 5895, 115th Congress (Sept. 21, 2018). Source: American Bar
Association, www.americanbar.org, March 1, 2019. By Laura Olive.

33 Note: The number of leaks repaired increased drastically from 2011 to 2012. This is due in part to operators
repairing the backlog of leaks that were on their system at a faster rate. After seven complete years of accelerated
main replacement programs, corrosion leaks repaired in 2018 dipped to a level lower than they were in 2010 before
the accelerated programs were implemented. Leak-prone material types continue to deteriorate and leak at an
increasing rate, and the impact of harsh winter conditions (frost) increase the number of leaks. Remediation planning
is keeping more identified leaks in a backlog for CE (e.g. 2010: 780 vs. 2018: 3916).
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Figure 2-12 Corrosion-Related Leaks Repaired 2010-2018
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e Efficiencies in Natural Gas-fired Electric Generation Plants - The heat rate for natural
gas-fueled electric generation plants has continued to improve over the past 10 years.
The heat rate (BTU/kWh) describes the amount of natural gas energy (BTU) needed to
generate 1 kWh of electricity. The lower the heat rate, the more efficient the plant.
Figure 2-13 below shows gas heat rate improvements in electric generation plants
between 2007 and 2017.

Figure 2-13 Natural Gas Heat Rate Improvements in Electric Generation Plants 2007-2017

8600

8403
B400 £305
Bt 8160
~.B B185
8200 ==~ 8152
o - 8039
Bo00 ‘19“3 JE78 7870
. 2
7800
7600 I
7400
201

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

BTU per kWh

Source: Energy Information Administration

23



Statewide Energy Assessment — Final Report

2.3.1.4 Utility Targets and Carbon Emissions Reduction Commitments - Nearly
all electric utilities regulated by the MPSC have announced carbon reduction goals, including the
two largest utilities, Consumers Energy and DTE Electric, committing to 80% reduction by 2040.
Both utilities are accelerating the retirement of coal-fired plants. Recent utility filings for IRPs
confirm a transition toward natural gas-fired facilities, renewable energy, and demand-side
Figure 2-14 summarizes

programs such as demand response and energy waste reduction.

announced carbon reduction goals made by utilities operating in Michigan.

Figure 2-14 Michigan Utilities Announced Carbon Reduction Goals

Announced Carbon Reduction Goals

Carbon Reduction Baseline Year Target Year of
Target Achievement
DTE Electric
30% 2005 Early 2020s
50% 2005 2030
80% 2005 2040
Consumers Energy
80% | 2005 | 2040
Upper Peninsula Power Company
17% | * | 2021
Indiana Michigan Power Company (American Electric Power)
60% 2000 2030
80% 2000 2050
Northern States Power Company (Xcel Energy)
80% 2005 2030
100% 2005 2050
Upper Michigan Energy Resources Corporation (WEC)
40% 2005 2030
80% 2005 2050

*UPPCOQO'’s announcement does not indicate a baseline year. Source: utility public announcements
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2.3.1.5 Impact on Infrastructure Needs - The electric and natural gas infrastructure
in Michigan is aging and may benefit from an upgrade and modernization or additional
redundancy. Three of the largest electric utilities recently submitted five-year electric
distribution plans to outline the priority for repair, replacement, and system upgrades.* On the
natural gas side, infrastructure recovery mechanisms focus primarily on natural gas distribution
system enhancements. Some utilities are beginning to develop risk-remediation plans which roll
all gas assets (transmission, distribution, compression, and storage) into one multi-year plan.
This type of planning is identified as an opportunity and is addressed in this report.

2.3.1.6 Effects on Resilience and Reliability - As natural gas continues to be the
preferred fuel for replacing retiring coal-fired electric generation while still the dominant fuel for
home heating, the impacts of energy emergencies must be considered, and safeguards
examined. This may include continued operation of nuclear plants and increasing the role of
other resource options, including renewable energy, energy efficiency, demand response, energy
storage and other types of distributed energy resources. Infrastructure investments made in
these resources may improve reliability and resilience of the entire energy delivery system, if
that is a consideration during the design phase.

2.3.1.7 Distributed Energy Resources for Improved Resilience - Distributed
energy resources (DER), including energy efficiency, demand response, distributed solar,
distributed wind, electric vehicles, storage, microgrids and other such distributed resources,
while at varying stages of maturity, have been growing in Michigan, as well as across the
country. Several states have initiated pilots and other programs regarding increasing the
utilization of DERs to improve the resilience of the system. As outlined in a recent report by the
Regulatory Assistance Project, “The U.S. Army views DER combinations as a smart supplement or
alternative to diesel generators for energy resilience. Nearly 20 U.S. Army bases already have or
are developing onsite renewable generation combined with energy storage or microgrid
capabilities.”>> Figure 2-10 outlines the resilience improvement projects currently underway by
the U.S. Army to continue operations and power critical infrastructure even when the grid goes
down.

34  MPSC Case No. U-20147, https://mi-psc.force.com/s/case/500t0000009gHerAAE/in-the-matter-on-the-
commissions-own-motion-to-open-a-docket-for-certain-regulated-electric-utilities-to-file-their-fiveyear-distribution-
investment-and-maintenance-plans-and-for-other-related-uncontested-matters.

35 https://www.raponline.org/wp-

content/uploads/2019/08/rap shenot linvill dupuy combinations pv other ders 2019 august.pdf, p. 34.
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Figure 2-15 DERs for Improved Resilience in the U.S. Army

Base State Technology Utilized
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Many other examples of the resilience of DERs happening across the country were pointed
out by NARUC:

New York State’s Reforming the Energy Vision (REV) proceeding, for example, explicitly
links the issue of resilience with considerations of DER expansion (NY DPS, 2014). The
California Public Utilities Commission (CPUC) recently mandated that IOUs in the state
pursue at least one pilot for DERs to demonstrate distribution grid services—including
“resiliency (microgrid) services” under the Integrated Distributed Energy Resources (IDER)
proceeding (CPUC, 2016, p. 6). The use of DERs for resilience is also a prominent focus of
power system reconstruction efforts in Puerto Rico (Siemens, 2018; Toussie et al., 2017).%

As DERs are implemented in various jurisdictions across the country, lessons learned from the
early adopters are worthy of further study and analysis. It is increasingly apparent that DERs
play a role in improving the resilience of the electric system, although additional work is needed
to unlock the full potential.

36 https://pubs.naruc.org/pub/531AD059-9CCO-BAF6-127B-99BCB5F02198, p. 9.
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3. Electric

3.1 System Overview and Operational Practices

3.1.1 Generation/Transmission (Bulk Power System)

3.1.1.1 Resource Adequacy - Resource adequacy refers to the ability to maintain
reliability over the long term and is generally equated with having adequate electric capacity
supplies arranged in advance to meet demand during peak times. Under the Federal Power Act
(FPA), regulation of interstate electric transmission and wholesale power sales fall under federal
jurisdiction, while regulation of the state distribution systems, retail sales, and resource
adequacy are subject to state and local regulation.

FERC is the independent federal agency tasked with the regulation of the bulk electric
system (BES).>” Cooperative federalism enshrined in the FPA ensures that states have the power
to shape their energy resource mix, choose where to build their electrical infrastructure, and
ensure enough generation is online to meet the state’s needs. In Michigan, resource adequacy
is assured through the IRP and the annual capacity demonstration process.

The state processes are supported by resource adequacy requirements set by the RTOs and
approved by FERC. The RTO's regional capacity markets allow utilities to trade excess
generation capacity and, in the case of PJM, arrange for supplies several years into the future.
These regional markets attempt to attract investment in new generation and incentivize
reliability of the grid through market forces, although market prices in MISO are well below the
level needed to spur new investment and PJM continues to struggle with market design issues.
It is important to reiterate that the states retain jurisdiction over generation resource adequacy
and that these regional market constructs are meant to support and enhance state-level efforts,
not override them. Michigan has chosen to directly exercise its authority over generation
resource adequacy and consequently the state does not rely solely on market signals to build
adequate generation. Instead, regulation of utilities and processes like the IRP and capacity
demonstrations help assure resource adequacy in the state while leveraging other benefits RTOs
provide. Both federal and state regulators contribute to resource adequacy and work in concert
to maintain the integrity of the electric grid.

37 NERC defines the BES as encompassing all elements and facilities necessary for the reliable operation and planning
of the interconnected bulk power system. See:
https://www.nerc.com/pa/Stand/2018%20Bulk%20Electric%20System%20Definition%20Reference/BES Reference Doc
08 08 2018 Clean for Posting.pdf.
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3.1.1.2 NERC Standards - NERC is the Electric Reliability Organization (ERO) for North
America, including the United States, Canada, and the northern part of Baja California, Mexico.
Following the 2003 Northeast blackout and subsequent changes to federal law, FERC designated
NERC as the nation’s ERO and charged it with developing mandatory grid reliability standards>®
that are enforced with FERC's delegated authority. These standards are developed with input
from experts nationwide who have knowledge of the operational and technical needs of the
industry. The standards address operating and planning standards for bulk power system
transmission and generation. The standards also cover various aspects of physical and cyber
critical infrastructure security, as discussed in Section 3.2.2.1.

NERC delegates its authority to monitor and enforce compliance with reliability standards to
seven regional entities across North America. Most of Michigan is a part of Reliability First (RF)*
while portions of the Upper Peninsula are part of the Midwest Reliability Organization (MRO).*°
RF and MRO ensure that their respective regions not only meet NERC standards, but also
periodically perform reliability assessments and performance analyses to evaluate the reliability
of the region under normal conditions as well as events such as PV19. NERC and its regional
entities also audit owners, operators, and users of the bulk electric system for preparedness, and
educate and train industry personnel. These processes are key to maintaining system reliability
and are a critical defense against evolving cyber and physical security threats. NERC reliability
standards are the foundation for RTO planning and operations, as outlined below.

3.1.1.3 Wholesale Electricity Markets - RTOs manage, plan, and provide open
access for all electric generators to the transmission system. The goal of RTOs is to provide a
reliable transmission system and promote efficiency in wholesale electricity markets to ensure
that consumers pay the lowest price for energy. As part of this goal, RTOs typically oversee
multiple wholesale markets, such as energy, capacity, and ancillary services, to promote
competition while maintaining their basic goal of providing reliable electric service.

In order to reliably serve customer demand, electric generation and demand must remain
balanced. To ensure generation and demand match, RTOs forecast demand one day ahead,
determine the generation needed to meet that demand, and balance that selection on the
delivery day. All these steps are accomplished in the day-ahead and real time energy markets.
In the day-ahead market, the RTO develops a plan to serve demand and commits the generation
necessary to do so. The RTO considers inputs such as renewable generation output,

38 https://www.nerc.com/pa/stand/Pages/ReliabilityStandardsUnitedStates.aspx?jurisdiction=United%20States.
39 https://rfirst.org/about/Pages/AboutUs.aspx.
40 https://www.mro.net/about/Pages/default.aspx.
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temperature, projected demand, etc, to develop its forecast supported by data, analysis, and
experience, of the actual demand for the next operating day. Naturally, variations from the day-
ahead forecast occur and these differences are handled in the real time market. The real time
market balances supply and demand against the day-ahead forecast by bringing on or backing
down generation in real time. RTO control room operators are dedicated to managing this
system minute to minute and make incremental adjustments to supply throughout the day — a
process known as security constrained economic dispatch.

The energy markets function as a clearinghouse with generator offers selected to serve
demand based on the lowest marginal cost. As shown in Figure 3-1,%" this means filling in the
‘dispatch stack’ with lowest cost generation, such as renewable energy and baseload units, then
higher cost generation, such as natural gas peaking units, that are only needed during periods
of high demand (peak).** The energy market price incentivizes generation to follow RTO
dispatch instructions in real time while the RTO is also able to apply penalties to generation that
does not follow dispatch instructions. While on most days there are enough resources offered
into the energy markets to meet demand in a reliable, least cost manner, there are instances
where emergency procedures are needed to maintain the reliability of the system and operator
intervention is required.

41 Source: PJM.

42 |n addition, dispatchable demand-side resources such as demand response are increasingly being integrated into
the RTO market. Demand response, which helps reduce loads at peak times either through price signals or direct
controls, operates as essentially a mirror image of a traditional peaker plant, with both the peaker plant and demand
response sharing the goal of maintaining the balance between generation and demand response at peak times.
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Figure 3-1 Dispatch Stack
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3.1.2 Distribution

3.1.2.1 MPSC Rules - Service Quality, Technical, and Customer Protection
Standards - Although there are industry standards and best practices at a national level, there
are no federal rules governing the electric distribution system because it is exclusively under
state jurisdiction. The MPSC has adopted state-specific rules to govern the activities of electric
distribution utilities in the state.*®

The MPSC's Service Quality and Reliability Standards for Electric Distribution Systems* serve
as a separate set of administrative rules promulgated for the purposes of monitoring the service
quality and reliability performance of a distribution utility and are based on annual averages (in
most cases) with reporting requirements. Part 4 of the rules are structured to penalize the
electric utility if certain performance metrics are not met. In addition to penalties that can be

43 Electric IOUs in Michigan are the only electric utilities under the full jurisdiction of the MPSC. Electric cooperatives
in the state are subject to safety, interconnection, code of conduct, electric capacity, and customer choice
requirements. Municipally owned electric utilities are not under the MPSC’s jurisdiction except for the requirement to
file a renewable energy plan, energy waste reduction plan, and electric capacity demonstration.

44 Adopted in Case No. U-12270 in 2004. These administrative rules are available on the MPSC website located here:
https://www.michigan.gov/mpsc/0,4639,7-159-16370 52012---,00.html#Electric.
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assessed to utilities for non-compliance, the rules also provide bill credits for customer bills for
extended or repeated outages but the customer has to notify the utility in order to claim the
credit. These rules apply only to investor-owned utilities (IOU).

The Technical Standards for Electric Service* were adopted in 1983 to promote safe and
adequate service to the public by providing standards for uniform and reasonable utility
practices. The technical standards consist of requirements related to 1) records and reports, 2)
meter and metering equipment requirements, 3) customer relations, 4) engineering, 5) quality of
service, and 6) safety and cybersecurity. The technical standards apply to I0Us and electric
cooperatives.

The MPSC Technical Standards for Electric Service incorporate the National Electrical Safety
Code (NESC) for maintenance line clearance requirements while the Electrical Supply and
Communication Lines and Associated Equipment* requirements incorporate the NESC to
provide basic safety provisions related to the installation, operation, and maintenance of
overhead and underground electric lines and stations. The NESC prescribes minimum design
and maintenance requirements in the state which have often been exceeded by the electric
utilities.

In 2002,*" the Commission required regulated utilities and cooperatives to file annual service
quality and reliability reports. In 2009, the Commission enhanced the reporting requirements for
DTE and CE by requiring annual reliability metrics and power quality reporting. In 2014, the
Commission expanded the annual reliability and power quality reporting to all regulated utilities
and cooperatives, and required DTE and CE* to file more detailed reliability indices of system
average interruption duration index (SAIDI), system average interruption frequency index (SAIFI),
and customer average interruption duration index (CAIDI),* following IEEE*® standard 1366-
2012 for distribution reliability.

3.1.2.2 Distribution Outage Preparedness and Response Activities - The MPSC
is also responsible for emergency preparedness related to the state’s electric supply and has
internal procedures in place to support outage reporting by the utilities. The MPSC's Electric

4> http://dmbinternet.state.mi.us/DMB/ORRDocs/AdminCode/1768 2017-091LR AdminCode.pdf.

46 http://dmbinternet.state.mi.us/DMB/ORRDocs/AdminCode/1683 2017-007LR_AdminCode.pdf.

47 MPSC Case No. U-17542.

48 MPSC Case Nos. U-16066 (Consumers) and U-16065 (DTE).

4% SAIDI represents the average number of minutes of interruption per customer, SAIFI represents the average number
of interruptions per customer per year, and CAIDI represents the average restoration time per outage.

>0 |EEE is a technical professional organization for the advancement of technology through development of industry
standards. See: https://www.ieee.org/.
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Operations Section staff is charged with the responsibility of receiving calls related to storm and
outage notifications once the outages reach a certain threshold.>® The manager of the Electric
Operations Section is the primary contact to the utilities for such notifications. The utilities, in
most cases, participate in a mutual assistance process to provide and receive resources to
support emergency response by utilities, across different areas of the state or, in some instances,
different areas of the country in order to return the electric system back to a reliable state as
quickly and safely as possible after a severe weather event. Many utilities have online, publicly
accessible outage maps and electronic methods for customers to provide notification of outage
events and to check estimated restoration times. After major or extended outages, it is not
uncommon for the MPSC to conduct follow-up investigations of the utilities’ preparedness and
response and identify lessons learned. These investigations have identified numerous
improvements that have been incorporated into routine practices to mitigate the extent or
duration of power outages.

3.1.2.3 Equipment Failures and Response - Electric utilities have historically relied
on customers, employees performing maintenance in the field, and the general public to call in
and notify the utility of abnormalities or issues on the electric distribution system. Field
personnel must travel to the area, identify the fault location, and then manually resolve the
situation. To speed up outage response times, utilities have begun investing in advanced grid
technologies to enable real time observation of the evolving condition of the system and to
respond with little to no human intervention. The use of advanced meters at a customer’s home
or business greatly assists the utility in identifying outages.

3.1.2.4 Distribution Management Practices Impacting System Operations,
Reliability, and Resilience - Modern grid technology devices can be installed in strategic
locations and facilities to monitor critical electric infrastructure and remotely respond to and/or
mitigate emergency events. Certain devices, referred to as fault location and isolation, and
service restoration (FLISR) devices, communicate directly with end-use customers via advanced
metering infrastructure (AMI) or smart meters. These devices provide system operators with
instantaneous information regarding power outages where operators would traditionally rely on
customers to report outages and would enter the outage into the Outage Management System
(OMS). Based on information in the OMS, the line workers can get reasonably close to the fault,
but this system still required dispatching of line workers, and physically searching the lines in

>1 The MPSC issues storm outage reports when DTE has over 75,000 outages, when Consumers has over 50,000
outages and when the rest of the regulated utilities and cooperatives have more than 5% of their customers
impacted.
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that area to pinpoint the fault. With AMI linked to the OMS and distribution management
system (DMS), the fault location can be pinpointed more efficiently and accurately. DTE Electric
and Consumers Energy have both integrated AMI into OMS and are planning to utilize the FLISR
application as part of the DMS to locate faults on the system and restore service to customers in
a more timely manner than without the technology.

Advanced technologies are helping to provide significant reliability improvements. These
devices and communication paths include automated switches and reclosers, secure
communication networks, OMS, distribution management system and supervisory control and
data acquisition (SCADA) among others. Specifically, utility five-year distribution plans include
discussion of strategically placing line sensors that can detect issues online and using automatic
switching and automatic transfer reclosers, so the fault can be automatically sectionalized. This
is accomplished by opening switches on either side of the fault to isolate it and simultaneously
closing a normally open switch so that power flows can be redirected to customers that are not
directly affected by the cause of the fault.>® These devices, along with proper communication,
have the potential to greatly reduce the frequency (SAIFl) and duration (SAIDI) of customer
outages. Advanced controls, communication, and automation technologies on the distribution
grid also pave the way for the full potential of DER and Non-Wires Alternatives (NWA) to be
utilized.

Advanced Distribution Management Systems (ADMS), along with line sensors, secure
communication network, and remote controllable devices, allow utilities to manage distribution
systems with higher levels of automation. The Commission recently approved DTE's proposed
ADMS along with other grid modernization improvements. In addition to enhancing the ability
to mitigate and respond to power outages due to storms and equipment failures, these controls
and communications can provide opportunities for the utility to potentially offset distribution
upgrades by optimizing DERs and NWAs. One of the most notable examples of how this works
is the Brooklyn Queens Demand Management project.®> New York’'s Consolidated Edison, Inc.
was experiencing significant peak load growth in the Brooklyn and Queens area. The cost
estimate to construct the necessary substation was approximately $1.2B. It was determined that
through a combination of NWAs, DERs, energy waste reduction and communications networks
at a cost of approximately $200M, the substation construction could be deferred. Additionally,
battery technologies combined with solar photovoltaic and controls will help smooth out any
intermittencies associated with solar power.>* Customer-sited solar and battery technologies

52 https://www.smartgrid.qov/files/B5 draft report-12-18-2014.pdf.
53 http://documents.dps.ny.gov/public/MatterManagement/CaseMaster.aspx?MatterSeq=45800.
54 https://energy.sandia.gov/wp-content/gallery/uploads/PV-Energy-Smoothing.pdf.
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can potentially be utilized for grid support functions such as frequency and voltage control
compliant with IEEE 1547-2018 and equipped with communication capabilities while utility-
sited projects can be utilized for power quality issues. Utilities can set inverters to provide these
grid support functions if needed. The utility five-year electric distribution plans include
discussions of how these technologies can be fully optimized.

3.2 Regulatory Oversight of Planning and Infrastructure

3.2.1 Generation

3.2.1.1 Integrated Resource Plan, Certificate of Necessity, and Renewable
Energy Plan -

Integrated Resource Plan - Michigan’'s energy laws were updated by PA 341 and 342 of
2016 and took effect in 2017. The update included the Certificate of Necessity (CON) and
Renewable Energy Plans (REP). PA 341 also established integrated resource plan (IRP) rules. An
IRP is a plan developed by an electric utility which outlines its future resource strategy. Namely,
an IRP will identify how the electric utility plans to provide reliable, cost-effective electric service
to its customers while addressing the risks and uncertainties inherent in long-term planning.

Section 6t of PA 341 of 2016 requires Michigan regulated electric utilities to submit IRPs to
the MPSC every five years that provide a 5, 10, and 15-year projection of the utilities’ load
obligations and their plan to meet those obligations. This includes plans to meet reliability
requirements such as planning reserve margin requirements and local clearing requirements.

Regulated utilities with under one million customers may apply for waivers for portions of
the IRP process, but still must file an application for review in a contested case. Each IRP is
reviewed by a cross-divisional group of MPSC Staff for prudence and reasonableness in a
contested case before the MPSC. The IRP requirements for Michigan utilities are further clarified
through Commission orders establishing specific filing requirements and certain modeling
parameters and assumptions that utilities must include. The filing requirements®® and
integrated resource planning parameters®’ were established through collaborative stakeholder
processes with input from the Michigan Agency for Energy and the Department of

> https://standards.ieee.org/standard/1547-2018.html.

%6 December 20, 2017 Order, MPSC Case Nos. U-15896 and U-18461, Exhibit A, Integrated Resource Plan Filing
Requirements. https://mi-psc.force.com/s/filing/a00t0000005pjSgAAI/u158960013.

57 November 21, 2017 Order, MPSC Case No. U-18418, Exhibit A, Michigan Integrated Resource Planning Parameters.
https://mi-psc.force.com/s/filing/a00t0000005pVOLAAU/u184180065.
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Environmental Quality (now, collectively, Department of Environment, Great Lakes, and Energy).
IRPs must include the following, among approved MPSC requirements:

e Long-term forecasting of the utility’s peak demand and peak demand reduction.

e The type of generation facility proposed for a generation facility contained in the plan.

e Newly proposed generation facilities’ capacity and fuel cost under each scenario.

e Projected energy purchased or produced by renewable energy or cogeneration.

e Projected load management and demand response savings.

e Projected rate impact.

e Projected long-term gas transportation and/or storage contracts.

e The utility’s plan for energy waste reduction.

e The utility's plan to comply with all applicable state and federal regulations.

e Analysis of the current generation portfolio including age, capacity, and remaining time
of operation.

e Analysis of new or upgraded transmission options.

e Analysis of the cost and viability for all proposed construction and major investments.

Certificate of Necessity - A CON issued by the MPSC through a contested case proceeding
may provide assurance of cost recovery for new electric generation resources and is required for
generation facilities over 225 MW and may be filed for projects over $100 million. The CON
application must include an IRP, which is reviewed by the Commission under the applicable
statutory provisions.

Renewable Energy Plan - PA 342 increased the renewable energy requirement to 15% of a
utility’s production by 2021. Once a REP is approved by the MPSC, the utility need only file a
new REP if there is a material change to the existing plan.

3.2.1.2 Capacity Requirements and Demonstrations - MPSC and RTOs - The
MPSC ensures resource adequacy through its capacity demonstrations and requirements. At the
regional level, the MISO and PJM RTOs have their own supplemental processes. MISO and PJM
ensure that their own regions have enough resource capacity to meet peak load plus a reserve
margin through their resource adequacy constructs.

Each MISO local resource zone (LRZ or zone) must demonstrate that it has an adequate
supply of capacity resources to meet its reserve margin requirement for the upcoming planning
year. Based upon load forecasts submitted by load serving entities (LSE), MISO calculates the
planning reserve margin requirement (PRMR) for the region. The PRMR is the required amount
of capacity and reserves necessary for the MISO region to maintain reliability. MISO also
calculates the amount of resources that are required to be located in a specific zone, considering
the import/export capacity of the transmission system in that zone, known as the Local Clearing
Requirement (LCR). The PRMR and LCR calculated by MISO are based upon a 50/50 load
forecast, meaning that there is a 50% probability that the actual peak load will be higher than
forecast and a 50% probability that the actual peak load will be lower than forecast. It is also
based on the historical outage performance of electric generation resources. The PRMR is a
statistical calculation based upon a “loss of load expectation” of one day in ten years, or said
another way, a power outage due to a lack of supply will happen only one time in ten years
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when the resource adequacy criteria are met. Not meeting the criteria does not mean an outage
will occur but does increase the probability. Thus, the reserve margin ensures there is a supply
cushion to be able to withstand a certain level of unplanned equipment outages (transmission
and/or generation) and/or higher levels of electricity consumption. The reserve margin is based
on preparing for the summer peak, although there have been operating challenges in the winter
or spring/fall “shoulder” months due to unusual weather combined with additional transmission
and generation facilities out of service for scheduled maintenance.

MISO calculates the resource adequacy requirements, the LCR, and the PRMR, for each zone
on an annual basis. The Lower Peninsula of Michigan is in zone 7 while the Upper Peninsula is a
portion of zone 2 as shown in Figure 3-2 below.

Figure 3-2 MISO Planning Resource Zones

The charts in Figure 3-3 and Figure 3-4 below depict the LCR (the amount of local resources
required in the zone), the PRMR (the total amount of resources required for the zone including
imports), and the projected load forecast for the zones that include Michigan customers for the
last several years for zone 2 and zone 7. The difference between the PRMR and the LCR is the
amount of capacity that a zone is allowed to plan to import at the system peak. When
compared to the last several years, the amount of allowable capacity imports into zone 7,
Michigan’s Lower Peninsula, decreased significantly, almost to zero, hampering the state’s ability
to more fully realize the benefits of being part of a large market. This concern is further
addressed in Chapter 8 of this report.
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Figure 3-3 MISO Zone 2 Resource Adequacy Requirements and Load Forecast
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Figure 3-4 MISO Zone 7 Resource Adequacy Requirements and Load Forecast
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PJM’s resource adequacy construct is called the reliability pricing model (RPM). PJM'’s
resource adequacy construct is also based upon the industry average loss of load expectation of
one day in ten years. The primary difference between the MISO and PJM resource adequacy
construct is the applicable time horizon. MISO plans one year at a time while PJM's RPM
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includes a three-year forward capacity auction requiring LSEs to arrange or procure capacity
three years into the future. To meet their load obligations, LSEs may use existing and planned
generation resources, behind the meter generation®®, and other load management resources
such as DR.

In addition to the planning reserve margin requirements, or planning reserves, utilized to
ensure that there will be sufficient resources to meet the annual system peak load as discussed
above, the electric system also relies on operating reserves to maintain reliability day-to-day,
minute-by-minute. Operating reserves include the following and are managed by the RTO
through markets or other means:

¢ Regulating reserves - resources already online that provide an automatic reaction to
the momentary fluctuations in demand and frequency on the system. They include
automatic control equipment that increase or decrease generation output in response to
moment-to-moment changes in demand, while maintaining a frequency of 60 Hz on the
system. (5-minute response time.)

e Spinning reserves — excess generating capacity (already online) that is immediately
available by increasing the power output of generators already connected to the grid.
(10-minute response time.)

e Supplemental (“Non-Spinning”) reserves — the extra generating capacity that may or
may not be currently connected to the system but can be brought online after a short
delay. (10-minute response time.)

e Contingency reserves — composed of spinning and supplemental reserves and are used
to relieve the generators currently providing those reserve products. (10-minute
response time.)

The 2016 energy laws included important resource adequacy provisions that are
implemented on an ongoing basis by the MPSC. Specifically, each Michigan electric provider
that serves retail customers (investor-owned electric utilities, cooperatives, municipal electric
utilities, and alternative electric suppliers) is required to demonstrate to the MPSC that it owns
or has procured sufficient capacity to meet its load four years into the future® through the State
Reliability Mechanism (SRM) requirements of Section 6w of PA 341 of 2016. Electric providers
can use a variety of supply- and demand-side resources to meet their capacity demonstration

%8 Behind the meter generation is typically renewable energy generation, industrial generators, or diesel units that
produce power intended for on-site use in a home, office building, or other commercial facility. The location of the
generation is not on the side of the electric grid or utility.

9 https://mi-psc.force.com/s/case/500t0000009gjGtAAIl/in-the-matter-on-the-commissions-own-motion-to-open-a-
docket-for-load-serving-entities-in-michigan-to-file-their-capacity-demonstrations-as-required-by-mcl-4606w.
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requirement. Failure to demonstrate sufficient capacity may subject the electric provider to
various penalties or additional capacity charges depending on the type of electric provider. The
SRM includes the annual capacity demonstration requirements and process administered by the
MPSC.

An individual electric provider's capacity requirements are based on peak forecasts
coinciding with projected regional system peaks. The most recent capacity demonstration
report projects adequate resources in MISO local resource zone 7 (lower peninsula) as well as
the Michigan portions of MISO local resource zones 1 and 2 (upper peninsula), and PJM (SW
Michigan) through 2022/23. This means Michigan electric providers are projected to have
enough resources to meet their share of planning reserve margin requirements and sufficient
amounts of resources are planned to meet projected load forecasts.

3.2.1.3 Emergency Operating Procedures and Demand Response (DR) - In the
case of an electrical system emergency, such as extreme weather or cyber/physical events, RTOs
have emergency operating procedures in place that detail how they plan to restore the system
to normal functionality. These procedures are based on NERC standards and outline different
steps operators and utilities throughout the RTO footprint can take to mitigate events and
manage disruptions. As a system emergency worsens, RTOs progress further into their
procedures and access more resources such as reserves, increased imports from other regions,
maximizing generator output, demand response, voltage reductions, and in worst case
scenarios, load shed (cutting off certain customers or areas from the transmission system to
prevent cascading outages). With these tools, grid operators have been able to limit system
emergencies and have been able to keep the system reliable throughout events such as PV14,
PV19, various summer heat waves, and plant failures. One important tool operators are able to
leverage is demand response (DR).

DR is a product that reduces a customer’s peak demand temporarily, allowing grid operators
to meet demand by lowering the system peak. DR can be called upon by utilities at the retail
level or RTOs at the wholesale level in order to meet peak demand during emergencies or to
displace generation on an economic basis. In either case, operators are essentially paying
customers not to use energy when called upon. Emergency DR at the wholesale level is called
upon to perform only when the RTO is in an emergency event. Typically, emergency DR is a
higher cost resource (compared to non-emergency DR) and is used as a buffer when supply
throughout the region is tight. Still, DR is preferred to other reliability measures and
consequently is called before more drastic steps in emergency procedures such as “firm load
shed” (service interruptions).

As the fuel mix of generators on the system continues to evolve, with increasing intermittent
generation and the retirement of coal-fired and nuclear generating plants, utilizing DR may
become more common. If resources do not generate (or reduce load levels) to their scheduled
availability when called upon by an RTO during a maximum generation event, they may face
financial penalties. RTOs and utilities are monitoring this trend and are having ongoing
discussions to consider the availability of DR and whether appropriate incentives are in place to
encourage performance regardless of whether there is an emergency.
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Figure 3-5 below illustrates the performance of MISO’s zone 7 emergency resources in
Michigan that were dispatched January 30, 2019, in response to PV19 and shows the increased
performance of the Market Participants (MPs) through each hour of the event. The difference
from the MISO requested versus actual performance was due to multiple factors including, but
not limited to, on-site generation equipment failure, nonparticipation by industrial customers to
avoid economic losses, and confusion as to the timing of the requests. There was also
inoperable equipment such as interruptible water heaters, that failed to respond and were later
determined to have not been inspected or tested to ensure functionality since installation. It is
critical to conduct post-installation functionality testing to ensure that interruptible equipment
will function as intended when called upon. There also appeared to be a lag in load modifying
resource (LMR) response after the RTO communicated the required actions needed from the
utility customers. Communications from the utility to the customers during an emergency event
should be improved. It is essential to ensure prompt and transparent communications are used
when LMRs are deployed to efficiently reduce the load in a short period of time.
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Figure 3-5 MISO Zone 7 (Lower Peninsula) LMR Performance 1/30/2019
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PJM also calls upon DR resources in certain emergency scenarios, once they reach the pre-
emergency load management reductions step of their emergency operations procedures.®
Furthermore, energy only demand response resources will be called on when PJM reaches the
emergency voluntary energy only demand response reductions. DR is one tool operators can
use to maintain reliability in various situations. It provides operators flexibility to respond to
potential supply-demand imbalances, which is important with changing system conditions.

3.2.1.4 Infrastructure and Operations and Maintenance (O&M) Expense - The
Commission approves recovery of generation (or production) capital expenditures and O&M
expenses through the rate case process. MPSC Staff and other parties to a rate case evaluate
the utility’s projected expenses unless the investments were pre-approved in other proceedings
such as the IRP and CON. In reviewing these costs, MPSC Staff and other parties thoroughly

60 https://www.pjm.com/markets-and-operations/etools/emerg-procedure.aspx.
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examine the utility’s request by evaluating the reasons for the work, the project scope, the
anticipated timeline, and the ability of the utility to complete the work as outlined. In recent
years, utilities have invested in various emission control equipment for their coal-fired
generation fleet to comply with environmental regulations. These investments include
environmental controls as well as routine maintenance and plant upkeep that can affect
operating performance, such as boiler maintenance, major turbine overhauls, and inspections of
equipment as recommended by the original equipment manufacturer or as required for
insurance purposes. It should be noted that consideration of the appropriateness of utility
expenditures, including infrastructure capital projects and O&M expenses, as well as the safety
and reliability of the generating plant, is an overarching focus of all of MPSC prudence reviews.

3.2.1.5 Review of Fuel Supplies and Purchased Power Arrangements in Power
Supply Cost Recovery Proceedings - Utility fuel supply and purchased power contracts are
reviewed in power supply cost recovery (PSCR) proceedings according to PA 304 of 1982. Per
the statute, utilities are required to file an annual plan describing their expected sources of
electric power supply and changes in the cost of power supply anticipated over the projected
12-month period covered by the plan. The description of major contracts includes the price of
fuel (or energy and capacity), the duration of the contract, and a description of the terms and
provisions. For natural gas fuel supply contracts or arrangements, the description must specify
whether the supply contract includes long-term firm natural gas transportation, and if not, an
explanation of how the utility proposes to ensure reliable and reasonably priced natural gas fuel
supply to its generation facilities for the 12-month period covered by the plan. The plan also
includes the utility’s evaluation of the reasonableness and prudence of its decisions to provide
power supply in the manner described in its plan, in light of its existing sources of electric
generation, and an explanation of the actions taken by the utility to minimize its cost of fuel and
purchased power to its customers.

After the completion of the plan year, the utility is required to file a power supply cost
reconciliation case. This case is filed no later than three months after the plan year ends and is
conducted as a contested case in which interested parties are able to review the costs and the
actions that resulted in the costs. In reviewing the fuel and purchased power costs of regulated
utilities, the MPSC Staff evaluates various factors for reasonableness and prudence, such as:

e Fuel procurement strategies, including the quality, location, and characteristics of the

fuel

¢ Negotiated transportation contracts

e Bilateral purchased power contracts

e Power plant outages

e New or amended purchase power agreements for prudence and reasonable cost

effectiveness

e Actions taken due to a weather or supply event that affects power supply costs, such as

extreme cold or heat, flooding, fuel disruption, infrastructure failure

e Certain environmental compliance expenditures
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At the conclusion of the PSCR plan and reconciliation process, the Commission determines
whether the costs are reasonable and prudent for the time period and makes adjustments for
cost recovery accordingly.

3.2.2 Transmission

3.2.2.1 Reliability and Economic Planning by Transmission Owners and at
RTO level; NERC Planning Criteria and RTO Review Role - MISO and PJM have
processes to review and approve transmission projects for both reliability and economic
planning. MISO's process is the MISO Transmission Expansion Plan (MTEP) and PJM's is the
Regional Transmission Expansion Plan (RTEP).

In MISO, Transmission Owners (TOs) submit projects proposed to resolve reliability or
economic issues on their systems to MISO to be analyzed by RTO planners and other utility
stakeholders. During the MTEP process, MISO will analyze project proposals and determine
whether a project is needed, or whether projects can be combined to achieve other reliability or
economic benefits. There are several types of transmission projects that can be approved by the
MISO Board of Directors:

e Baseline Reliability Projects - that are submitted for the purpose of meeting NERC
reliability standards and regional reliability standards.

e Market Efficiency Projects - that will derive economic efficiency benefits to one or
more market participants such as addressing transmission issues resulting from
congestion.

e Multi-Value Projects — are proposed as a portfolio of several projects that can address
multiple issues such as congestion, reliability, public policy, etc. on a regionwide basis.

e Other Projects - are localized projects to meet localized needs that satisfy the TO or
state’s local criteria. These projects are proposed for reasons that may not be included in
NERC or regional reliability standards.

Figure 3-6 outlines the amount of transmission investment in the Michigan portion of MISO
(most of the Lower Peninsula and all of the Upper Peninsula) for the last several years by project

type.
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Figure 3-6 Michigan Historical MTEP-Approved Transmission Investments ($M)

Multi-Value Projects Bl Generator Interconnection Queue
m Market Efficiency Baseline Reliability
H Other
$1,200
$1,000

$800 I
$600 .
|

$400 I
v | B I
| . - || o

$0 1
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Source: MISO MTEP annual reports

Baseline reliability projects are proposed to resolve violations of NERC transmission
planning standard criteria that are found when modeling projected changes to the electric grid
over the next five years. All TOs must follow multiple NERC planning criteria ranging from cyber
and physical security to facilities design standards and critical infrastructure protection.®” NERC
has specific transmission planning standards that outline transmission system planning
performance requirements over a five year period, to be conducted annually, that will ensure
reliable operation over a broad spectrum of system conditions and following a wide range of
probable contingencies. The standards require both on-peak and off-peak analysis and include
steady state, short circuit and stability analyses. The standards require the development of
corrective action plans that list system deficiencies resulting from the analyses and the
associated actions needed to achieve the required system performance. The NERC transmission
planning standards outline certain contingencies where a planned loss of load is allowed,
primarily under multiple contingencies occurring at once. However, NERC's transmission

61 NERC Mandatory Standards Subject to Enforcement:
https://www.nerc.com/pa/stand/Pages/ReliabilityStandardsUnitedStates.aspx?jurisdiction=United%20States.
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planning standard does allow for planned loss of load under certain single contingency events
such as a bus section fault or an internal breaker fault on transmission lines that are less than
300 kV.

In addition to the NERC transmission planning standards, TOs each have their own
transmission planning criteria that are often more conservative than NERC's transmission
standards and are geared toward developing the system in a manner such that a planned loss of
load would only be allowable under extreme system conditions, if at all. The TO planning
standards also outline items that are not covered thoroughly in NERC standards such as
replacement of aging infrastructure.

All planned transmission projects in Michigan, planned for reliability or other purposes such
as economics or aging infrastructure replacement, flow into RTO processes like the MTEP and
RTEP mentioned above. Both RTOs and TOs are constantly assessing the BES, weighing the
need for projects and ensuring compliance with reliability standards. The NERC planning
standards, TO planning criteria, and the RTO stakeholder processes are meant to ensure the
electric grid is planned to operate under a variety of conditions and stresses, including the loss
of a major generator, a summer heat wave, or a polar vortex.

RTO transmission planning could be more robust and incorporate more high impact low
probability scenarios into the planning assumptions. RTO planning could examine impacts to
the grid under stressful contingency scenarios such as a loss of major gas supply causing gas-
fired generation outages during extreme cold temperatures at the same time as a nuclear plant
outage. Additionally, long-term planning could consider risks such as cyber-attacks and other
impacts that could be broader and more sustained in the changing landscape of the electric
grid. The Commission notes there is an opportunity for RTOs to expand scenario planning to
encompass high impact, low probability events to enhance awareness for emergency
preparedness and inform discussions related to planning criteria.

3.2.2.2 Transmission Siting/Certificate of Public Convenience and Necessity
(CPCN) Determinations - Pursuant to PA 30 of 1995, transmission lines longer than five
miles and with a voltage of 345 kV or more require a Certificate of Public Convenience and
Necessity (CPCN) from the MPSC. Transmission projects under 345 kV do not require MPSC
approval but may request it if it is necessary to acquire private property or local ordinances
restrict the ability to construct the line. The Commission evaluates the need, costs, and benefits
of the line as set forth in a utility’s CPCN application through a contested case. The utility must
include public comments, potential effects on public health, safety, and the environment, and
possible alternate routes in addition to the cost and siting of the lines.

Outside of projects eligible for cost sharing, the MISO process for approving transmission
projects between 69 kV and 345 kV is based exclusively upon a review from a reliability
perspective rather than a cost perspective. This limited assessment criteria may prevent the
consideration of other alternatives such as generation or distribution solutions that could be
preferred from a cost, reliability, or resiliency perspective. This is important because
transmission projects below 345 kV are not subject to MPSC review and approval under PA 30 of
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1995. The Commission finds that MISO's process should more carefully consider alternatives to
transmission line projects based on cost, reliability, and resiliency prior to approving new
transmission.

3.2.2.3 Generator Interconnection - MISO’'s Generator Interconnection Process (GIP)
is the process through which generators can submit requests to be interconnected into the
transmission system and MISO examines what the impacts of the project will be on the bulk
electric system. Interconnection requests are entered into the Generator Interconnection Queue
(GIQ), which is a list of all the projects being studied. The GIP has three Definitive Planning
Phases (DPPs) that the generator must go through in order to obtain a Generator
Interconnection Agreement (GIA) to interconnect to the transmission system. Additionally, the
generator will have to meet two milestones, M1 and M2. For M1, a generator must pay the
application fee and pay a DPP study fund deposit.

As of June 2019, there are over 400 MW of active projects in the MISO GIQ in the Upper
Peninsula and over 14,000 MW of active projects in the MISO GIQ in the Lower Peninsula.
Figure 3-7 identifies the breakdown of active projects in the GIQ by fuel type.
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Figure 3-7 Michigan'’s Active Projects in MISO Generator Interconnection Queue
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After the DPP is completed, the generator will sign a GIA with the Transmission Owner to
interconnect to the grid and file the GIA with FERC for approval. Many of the projects in the
interconnection queue are competing with each other and do not complete the GIQ process.
Historically, only a relatively small percentage of generation in the queue at any given time
completes the process and interconnects to the system.

The timeline of the GIP is a constraint for generators. From the request to the signing of a
GIA, the process takes over 500 days. Stakeholders have raised the concern that the process
should be more efficient for generation projects to get interconnected to the transmission grid.
MISO has been working with stakeholders to improve the GIQ process and has made several
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filings at FERC. PJM'’s queue has also experienced significant delays and can have impacts with
generation interconnections for zone 7.

Despite repeated efforts to improve the process, the MISO generator interconnection queue
is cumbersome and cannot keep pace with the level of change in the industry, with generation
retiring at an accelerated rate and need to assess/model the best locations for replacement
generation from a system reliability perspective. The Commission finds the MISO generator
interconnection queue process should be revised to facilitate the timely progression of projects
through the process. This enhancement is necessary to ensure safe and reliable electric and
natural gas service to customers as it would not only improve system reliability but better reflect
the rapid pace of change as the generation mix rapidly evolves. Broader, long-term regional
transmission planning is also essential to ensure cost-effective, reliable delivery of power and
flexibility to accommodate the changing energy resource mix.

3.2.3 Distribution

3.2.3.1 Five-year Infrastructure and Maintenance Plans — Over the past several
years, efforts to improve electric reliability have been a focus and priority of the MPSC. Damage
caused by trees falling on distribution facilities or distribution equipment failures are the top
reasons customers experience power outages (outages due to lack of supply are far less
common). In 2013 then-Governor Snyder announced reliability goals to reduce the frequency
and duration of electric outages (i.e., for Michigan utilities to operate in the first quartile of peers
for SAIFI and in the top half among peers for SAIDI). Meeting these goals means the average
customer would experience about one power outage per year and the average outage would
last about three to four hours.

Figure 3-8 and Figure 3-9 show the average number of power outages per customer (SAIFI)
and average duration (SAIDI) for Michigan investor-owned utilities from 2009 through 2018.
The data points illustrate the range of individual utility results, compared to the weighted
average for all utilities (solid line). This data includes major event days, the more significant
outages customers experience, even though the goal contemplated removing such events for
benchmarking purposes. With or without including major events, the data shows Michigan has
room for improvement, particularly in reducing how long outages last. Michigan has routinely
fallen into the fourth quartile in outage duration over the last decade in national reliability
benchmarking.®> With respect to the frequency of outages (SAIFI), Michigan ranks in the second
quartile nationally.®®

62 http://grouper.ieee.org/groups/td/dist/sd/doc/Benchmarking-Results-2017.pdf.
63 http://grouper.ieee.org/groups/td/dist/sd/doc/Benchmarking-Results-2017.pdf.
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Figure 3-8 Average Number of Annual Customer Outages Excluding Major Events (SAIFI)

X
1.70 5
X
1.50
1.30 x :
8 X
a0 1.10 N :: X
£ > \{ ant s
5 - G e r -G ;G b & - G TP e
090 —f—= — —_——
¢ . ° ° °
0.70 v - °
L d °
0.50 .
° [ ] [ ]
0.30 T T T T T T T T T 1
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Year
Michigan Weighted Average e e [ong-term Goal === |EEE 1st/2nd Quartile National

Source: MPSC Commission dockets U-16065, U-16066, U-12270, 2017 IEEE Distribution Reliability
Benchmarking Results
Figure 3-9 Average Duration of Annual Customer Outages Excluding Major Events (SAIDI)
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The SAIDI and SAIFI improvement goals proved to be problematic without significant
investment by utilities, as much of Michigan’s distribution system assets are near or beyond

design lives.

Due to the significant investment in distribution assets and the need for more
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transparency outside the rigid timeline of a rate case process, the Commission requires the three
largest IOUs in the state, DTE Electric Company, Consumers Energy Company and Indiana
Michigan Power Company,® to file multi-year electric distribution plans to improve reliability by
mitigating the greatest causes of distribution outages related to trees and vegetation, weather,
and equipment failure, generally in that order.

The leading cause of customer outages and interruptions is tree-related in the transmission®
and distribution systems. The Commission emphasizes the importance of regular tree trimming
and vegetation management cycles.®® The MPSC's utility line clearance provisions,®” within the
Technical Standards for Electric Service, require vegetation management practices incorporating
industry best practices and adherence to the national electric safety code standards.®® The
national electric safety code requires vegetation management practices “as experience has
shown to be necessary” demonstrating that the utility needs to know the history and
characteristics of the system in order to apply the appropriate frequency and specifications to
the vegetation management program. Both sources support the requirement for utility
vegetation management programs yet provide flexibility to consider the various unique
characteristics within the electric distribution system.

The utilities’ distribution plans address vegetation management schedules along with plans
to harden the system against weather related outages and equipment failure due to age and
wildlife. Much of these hardening measures mitigate outages not just from trees but also for
many weather-related events. For example, replacing rotted poles and cross-members provide
rigidity against failure due to trees falling on poles but also from excessive ice build-up on
conductors resulting in pole failure. Certain equipment failure or replacement in advance of life
expectancy is inevitable due to premature failure of the equipment or being operated in areas
with load growth beyond expectations. Therefore, the five-year distribution plans provide
visibility into the utilities long term solutions to address potential issues, growth and
mechanisms to improve reliability (and thereby lower SAIDI and SAIFI metrics).

Before any private, investor-owned utility can include increased O&M and/or capital
expenses in rates, the utility must apply for increased rates through a contested rate case which
is subject to review by MPSC Staff and other parties. For the past decade, Michigan utilities
have included millions of dollars for tree trimming expenses in rate case filings and the

64 MPSC Case No. U-20147 and its November 21, 2018 Order (November 21 Order).

6> https://www.ferc.gov/industries/electric/indus-act/reliability/vegetation-mgt.asp.

66 https://www.ferc.gov/industries/electric/indus-act/reliability/vegetation-mgt.asp.

67 Rule 460.3505 entitled "Utility line clearance program.”

88 Incorporated by reference in Rule 460.813 entitled “Standards of good practice; adoption by reference.”
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Commission has increased tree trimming expenses for utilities that have followed through on
tree trimming activities. The MPSC reviews the application in the case and all contested filings
to ensure the investments are prudent and reasonable prior to allowing the utility to increase
rates.

Figure 3-10 provides the authorized and actual tree trim expenses for DTE Electric and
Consumers Energy Electric from 2015-2018.

Figure 3-10 Authorized vs Actual Tree Trim Expenses for DTE and CE for 2015-2018

DTE Electric
Year Authorized Actual
2015 $58.2M $64.7 M
2016 $65.7 M $742 M
2017 S75.2 M S84.3 M
2018 $83.8 M $89.1 M

Consumers Energy

Year Authorized Actual
2015 S48.5 M S37 M
2016 S48.5 M $50.8 M
2017 S51.8 M $49.8 M
2018 S$51.8 M $52.7M

Source: MPSC
Note: Authorized tree trim amounts in a given year may have changed due to an approved rate case
in the middle of the year. In these instances, the highest authorized amount for the year is displayed.

3.3 Risk Assessment

3.3.1 Infrastructure

3.3.1.1 Asset Conditions and Performance - Extreme weather can have severe and
widespread effects on the operation of the electric system; catastrophic storms (>10% of
customers interrupted, or a state of emergency declared) are responsible for nearly all recent
widespread customer interruptions reported by the utilities.  Although extreme cold
temperatures, such as those experienced during the PV19, are often of greater concern for the
safety of residents, most significant system outages are due to extreme wind and/or ice. These
weather conditions put additional strain on utility distribution lines, and can cause poles to
break, lines to sag (leading to contact between conductors and a potential short circuit) or cause
a tree to fall on the equipment. Utilities identified tree trimming and line clearance programs as
critical to mitigate this issue along with applying the NESC design and installation minimum
requirements. Figure 3-11 includes statistics on major storms impacting the Lower Peninsula
over the past several years.

The five-year electric distribution plans submitted to the MPSC by Consumers Energy, DTE
Electric and Indiana Michigan Power illustrated the age and condition of Michigan’s electric
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distribution systems. As outlined in these reports the infrastructure built to facilitate the rapid
population growth in Michigan from 1940-1980 is now reaching the end of its design life. A
majority of the buildout of poles, underground wires, switchgear, and circuit breakers placed in
service during this growth have been in service over 50 years and are beyond their design life.

Figure 3-11 Lower Peninsula Major Storm Statistics 2013-2019

. Storm
Customers Storm Duration .
Storm Type Interrupted”® (Days)** Restoration
i 4 (Days)**
11/17/2013 Wind Storm 719,854 5.5 6
12/21/2013 Ice Storm 388,950 8 6.9
09/05/2014 Wind Storm 414,699 7 7.2
12/24/2015 Wind Storm 181,627 4 4.2
03/07/2017 Wind Storm 1,103,539 7 7.1
07/06/2017 Wind Storm 181,620 4 4.2
04/15/2018 Ice Storm 288,976 5 5.3
05/04/2018 Wind Storm 254,867 4 4.5
08/26/2018 Wind Storm 255,763 7 6.9
02/06/2019 Ice Storm 231,891 4 5
07/19/2019*** Wind Storm 825,505 3 5.0

* Number of customers interrupted are cumulative when more than one utility reported the same storm.

** Storm duration and storm restoration are reflected as an average when more than one utility reported the

same storm.

*** Preliminary numbers at the time of this report.

Source: MPSC

Although exceeding the design life does not necessarily mean failure is imminent, this
equipment is at an increased risk of failure that could affect public or worker safety or service to
customers. While service to customers can sometimes be fed from another area and actual
outages limited or avoided in the case of equipment failures, this is not always the case. For
example, aging switchgear equipment at the Apache Substation near Troy, Michigan led to
outage of 34 hours for nearly 9,500 customers served by the substation. Mobile generators,
portable substations, and the creation of overhead jumping points were used to restore electric
service prior to the completion of substation repairs. These emergency assets and procedures
provide tools that a utility can leverage to minimize customers impacts during an unanticipated
equipment failure. Given the significant customer impact of a substation outage, aging
equipment within substations is considered high priority when planning future work. Other low
impact assets such as secondary transformers impact fewer customers and can be replaced
quickly and are replaced reactively rather than proactively. Customer impact is an important
component of the risk models used to prioritize investments.

Aging infrastructure can be susceptible to safety and reliability issues. The 4.8 kV
ungrounded system owned and operated by DTE Electric was the first part of the electric
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distribution system built in the early 1900s. The 4.8 kV system provides reliable service, but
under specific abnormal conditions there may be risks to public safety.

Single-phased downed wires on the ungrounded 4.8 kV system may remain energized since
single-phased downed wires may not produce fault currents large enough to engage protective
devices (fuses, reclosers, breakers) on the circuit. To improve safety, DTE Electric is piloting a 4.8
kV ground alarm system at some substations which will alert the control room when a live down
wire occurs, thereby expediting the response and remediation efforts. This will limit the public’s
exposure to a potentially dangerous situation.

In Detroit and some surrounding communities, the electric distribution system was originally
constructed through alleyway easements at the rear of the customer’s property, which is known
as rear-lot construction. Approximately 80% of the 4.8 kV circuit miles in the City of Detroit are
rear-lot construction in alleys no longer maintained by the City, making truck and foot access
problematic. Some property owners have extended buildings and fences into the right-of-way,
while other parts of the alleys have become extremely overgrown with vegetation and trees
and/or littered with garbage and construction debris. These conditions are significant
impediments to the operations, maintenance, and restoration work on the DTE electric
distribution system.

DTE has established a 4.8 kV System Hardening Program and is beginning a long-term 4.8
kV Conversion and Consolidation Program. The 4.8 kV Hardening Program is designed to
improve safety and reliability by strengthening circuit infrastructure before the 4.8 kV circuits are
converted. The 4.8 kV Conversion and Consolidation Program will systematically convert aging
4.8 kV circuits to modern 13.2 kV circuits to serve customers in a more reliable and efficient
manner. In addition, DTE has begun a tree trimming surge program to reduce tree related
hazards, extend right-of-way clearances and improve reliability on a five-year average tree trim
cycle. All of these efforts will improve public safety and overall system reliability for DTE
customers.

As discussed elsewhere in this report, Michigan's electric generation fleet is also aging and
being replaced with new sources of electricity such as natural gas and renewable energy.
Outage rates for power plants vary by season, fuel type, and condition of the facility with age
and preventative maintenance being important factors. It is not unusual for older power plants
to have higher outage rates, particularly given that Michigan utilities have limited expenditures
at soon-to-be retiring plants.

A failure at a generating unit that causes it to shut down is called a forced outage. Forced
outage rate is the percentage of time that a unit is not in service due to unplanned outages.
During normal weather conditions, different types of generating units experience varying levels
of forced outage rates. Figure 3-12 depicts the five-year seasonal and annual forced outage
rates by generator fuel type in the MISO region during all weather conditions. For example, the
figure shows coal plants have forced outage rates between 5% and 10% while very small gas-
fired combustion turbines have rates ranging from 10% to 40% depending on season and size.
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Figure 3-12 Five-Year Seasonal/Annual EFORd* for MISO from Generator Availability Data
System
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Source: MISO RAN Whitepaper,

https://cdn.misoenergy.org/20180405%20RSC%20I1tem%2007%20RAN%20Issues%20Statement%20Whit
e%20Paper164746.pdf

*EFORd is the expected forced outage rate for demand, or a measure of unplanned outages.

Extreme weather events can significantly impact the availability of generation and lead to
forced outages. Cold weather, in particular, can cause specific generation issues; components
freeze, which leads to mechanical issues, and ultimately fuel supply issues. Natural gas fuel
supplies can become scarce during extremely cold weather as fuel that would have otherwise
been used for electricity generation is prioritized for heating. Figure 3-13 characterizes the
unplanned outages in Michigan during PV19 and shows that the number of unplanned outages
increased across most generation sources the longer the cold weather lasted.
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In some cases, these unplanned or forced outages prompt the RTO to deploy emergency
generating units. The deployment of emergency generating units introduces certain elements
of complexity. First, some generating units permitted by the Department of Environment, Great
Lakes and Energy (EGLE) may only be used in emergency situations because of air permit
constraints or limitations. Second, there are also concerns with the high civil penalties that
utilities are subject to for failure to comply with air quality standard requirements for emergency
generating units. During electric generation emergencies, the gas-fired electric generator
operations may be impacted by other state permit requirements. To improve safety and
reliability during energy emergencies, the Commission proposes to discuss with EGLE
coordination issues, including scenarios where an electric generator is reaching air emission
limitations at the same time an electric emergency declaration by the RTO requires all
generators to maximize output.

Figure 3-13 MISO Michigan Daily Average Unplanned Generation Outages
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As of June 2017, MISO had close to 17 gigawatts of wind capacity in its footprint with more
coming online every year.®® In order to prevent damage to wind generators, controls are in
place to cut off generation in the event of high winds and extreme cold (generally below
negative 20 degrees Fahrenheit). During PV19, approximately 25% of MISO’s generating fleet
(including, coal, natural gas and wind) was forced out of operation due to the cold, primarily in
the northwestern part of the MISO footprint. On the morning of January 29, 2019 approximately
11.4 GW of wind was being generated, but as the day went on and temperatures decreased,
wind generation cut off and the output decreased to just 550 MW.” Further exacerbating the
event, while the wind production fell unexpectedly, thermal generation was unable to ramp up
quickly enough to meet the demand as the extreme temperatures caused equipment freeze-offs
which required manual thawing with secondary heaters prior to equipment start-up.

Many of Michigan's wind turbines are equipped with cold weather packages that include
specially formulated oils, software packages and anti-icing treatments for blades. Operators of
thermal units have cold weather protocols that include secondary heaters for thawing frozen
components, regular turning of coal piles, and pre-firing of idle generation prior to cold weather
events. With appropriate forecasting of temperatures and anticipated load, the impact of events
such as PV19 can be greatly reduced. The Commission recommends electric generators
continue to provide the RTO with all generator operating characteristics and to incorporate
measures to improve generator startup performance when emergency units are called upon.

3.3.1.2 Visibility and Controls (e.g., Supervisory Control and Data Acquisition
(SCADA)) - Technology offers a variety of potential visibility and control benefits that can
affect reliability and resiliency of electricity. Some of these technologies such as ADMS and AMI
have been described previously in the report. SCADA is a software system designed to improve
system automation that allows each utility to have a "birds eye view” of their system and allows
for control processes locally or remotely utilizing this software in order to monitor, gather and
process real time data. Utilities in Michigan are in the process of deploying SCADA on
additional equipment, such as distribution substations. As with any other software, it can be
vulnerable to cyberattacks and is usually part of each utility’s Critical Infrastructure Protection
plans as discussed Chapter 6 of this report.

69 https://cdn.misoenergy.org/2018%20Wind%20Capacity%20Report97278.pdf.
70 https://www.eenews.net/stories/1060122535.
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3.3.2 Investment Trends and Projections

3.3.2.1 Capital Investments

Historical Investments by Type - Figure 3-14"" represents historical capital expenditures
from 2007-2017 for the four largest investor-owned utilities in the state (Consumers Energy, DTE
Electric, Indiana Michigan Power and Upper Peninsula Power Company). Capital expenditures is
a broad category that includes spending by utilities on fixed assets such as land, plant
equipment, or buildings and equipment housing. To provide more detail, Figure 3-14 is broken
out in capital expenditures for generation and distribution. The total for these two categories is
approximately $2.5B annually. In addition, transmission investments in Michigan have been
approximately $8.4B since 2006, or about $419M per year.”? Thus, electric system investments
for generation and distribution in the state are on the order of $3B per year. Overall, capital
expenditures have increased substantially over the past 10 years driven by the need to replace
aging infrastructure and to comply with new standards and environmental control requirements.
This has included a recent effort for utilities in the state to modernize their distribution grids by
adopting technology such as advanced metering infrastructure to help improve the
responsiveness and performance of the grid.

Figure 3-14 2007-2017 Aggregated Capital Expenditures for Investor-Owned Utilities
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Source: P-521 annual reports
Note transmission capital expenditures not reflected.

" Information compiled from P-521 annual reports.
72 Data extracted from MISO MTEP and PJM RTEP annual reports.
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Projected Investments by Type - Capital investments in electric infrastructure have
increased since 2007, and that trend is expected to continue. While specific expenditures are
still subject to approval by the MPSC, the electric distribution plans for Consumers Energy and
DTE collectively identified approximately $1.6B per year over the next five years to address aging
distribution infrastructure and modernize the grid.” Reliability improvements and investments
that increased safety and system resilience were areas of emphasis in these plans. In addition,
these two utilities have identified approximately $3.5B total from 2019 to 2023 in new
generation investments’ (e.g., wind, solar, natural gas). Transmission companies serving the
state have (ITC, ATC, AEP, and Wolverine) also have numerous transmission projects being
reviewed through the RTO transmission planning processes.

Investments necessary to ensure safe and reliable operation of the electric system are
reviewed by the MPSC in a rate case proceeding for regulated utilities. Utilities can use
projected costs and revenues for rate requests, thereby avoiding regulatory lag that may
otherwise occur through the regulatory process. Given the cost of new technology and the
need to prioritize investments for the benefit of customers and keeping rates affordable, the
Commission has required cost-benefit analyses for specific investments such as AMI as well as
distribution planning as discussed above. Moreover, pursuant to a recent order in Case No. U-
20134, Consumers Energy will hold workgroup sessions with interested stakeholders on
performance-based ratemaking and the Commission will continue to evaluate this alternative to
traditional cost-of-service ratemaking.”

3.3.2.2 Operations and Maintenance - O&M spending for distribution operations
has followed a similar increasing trend statewide, with multiple utilities significantly scaling up
tree trimming expenses to improve reliability. Tree trimming and line clearance programs were
identified by utilities as the most critical O&M program to improve system performance during
extreme weather. Preventative maintenance and establishing mutual aid coordination activities
were also identified as critical areas to improve system performance.

73 MPSC Case No. U-20147 - https://mi-psc.force.com/s/case/500t0000009gHerAAE/in-the-matter-on-the-
commissions-own-motion-to-open-a-docket-for-certain-regulated-electric-utilities-to-file-their-fiveyear-distribution-
investment-and-maintenance-plans-and-for-other-related-uncontested-matters.

74 Consumers Energy 2018 Annual Report

https://s2.g4cdn.com/027997281/files/doc financials/annual reports/2018/FINAL AnnualReport2018 Full web-
ready.pdf.

7> Performance Based Ratemaking report- https://www.michigan.gov/mpsc/0,4639,7-159-80741 80743-406274--

00.html.
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Electric generation O&M expenditures, on the other hand, have followed a slightly
decreasing trend over the past 10-years due in-part to the declining baseload generation and
retirement of coal plants. Programs such as energy efficiency, energy waste reduction, and
demand response are also recognized programs aimed to reduce the need for added
generation, therefore decreasing the O&M generation expenses.

Figure 3-15 2007-2017 Aggregated Generation O&M Expenditures for Investor-Owned
Utilities
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Regarding electric generation, one emerging issue for utility O&M planning is the shrinking
of the traditional “shoulder months” particularly, the months of May and September. The spring
and fall have historically been the months where most utility maintenance work has been
scheduled. Maintenance work that requires outages is usually scheduled in these months due
to historically lower demand, allowing for the grid to operate at less than full capacity and still
serve the load. However, with increasing extreme weather in these shoulder months, some
utilities have shortened the length of time available for maintenance, or shifted from fall to
spring maintenance, and MISO has filed with FERC to allow it to incentivize utilities to plan their
outages out further in time to allow for improved coordination of planned outages. The charts
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in Figure 3-16 show decreasing weekly margins, or a reduced amount of resources available to
meet customer demand, in the MISO region. The dates shown with negative weekly margins in
September 2017 and May 2018 correspond with maximum generation events occurring in
MISO.”® When margins are reduced, capacity that is typically only accessed during emergencies
such as most DR, happens more frequently. This figure also illustrates that tight operating
conditions were occurring in the spring and fall shoulder months, during periods when
generating units are typically taken out of service for planned maintenance.

The PV19 event provided the most recent example of an energy emergency occurring during
the winter rather that the more traditional summer peak. As the percentage of natural gas
fueled electric generation increases throughout the region and other changes to the fuel mix
take place that affect operating conditions by season or time of day, the RTO capacity construct
must evolve. In the near term, the Commission finds that RTO capacity requirements should
provide a seasonal capacity construct at the regional level to better account for different
resource characteristics in the capacity accreditation process and to ensure safe and reliable
electric and natural gas service to customers during all seasons.

76 Maximum generation events in MISO occur during times when there are not enough available resources to meet
customer demand plus reserve margin. Emergency operating procedures are utilized during maximum generation
events.
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Figure 3-16 Decreasing Weekly Margins in MISO Region
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3.3.2.3 Clean Energy Requirements and Drivers - PA 342 of 2016 increases the
required levels of renewable energy as part of a utility’s supply portfolio from 10% in 2015 to
15% by 2021. The law also defined a new goal that by 2025, the state would meet 35% of
electrical energy needs through renewable energy (RE) and avoided MWhs from energy waste
reduction (EWR)”’. Even before the enactment of this law, there has been a fundamental shift in
the generation profiles of major utilities in the state. Consumers, DTE, and UPPCO have all filed
integrated resource plans before the Commission with proposals to add significant levels of
renewable energy and EWR,” in amounts exceeding the requirements of PA 342. Participation
by customers in voluntary green pricing programs established pursuant to PA 342 have also
driven the shift to renewable energy with customers electing to purchase up to 100% of their
electricity from renewable energy resources.

Demand response (DR) resources are another resource option that has become a larger
portion of the state’s resource portfolio. Energy providers use DR to offset their peak load, either
by directly reducing their peak load forecast or by offering it as a resource in the market.
Certain types of DR are considered to be load modifying resources in the MISO market and are
resources that MISO does not normally rely on to meet load, except in times of capacity
shortage to maintain reliability.”” The amount of DR in the MISO market is growing, which
means that energy providers are relying more heavily on resources that are only available during
an emergency (MISO must declare a maximum generation emergency in order to dispatch its
LMRs). Thus, it is expected that additional emergency events or alerts will be declared given: 1)
the increased reliance on DR to meet capacity requirements (in lieu of building more power
plants), and 2) the order in which LMRs are called upon in the MISO operating procedures.
Some LMRs are only available seasonally, such as interruptible air conditioning load, and MISO
has not had testing requirements for DR in its footprint. MISO is working to address these
issues through its resource availability and need process and has already made initial filings at
FERC. MISO is continuing to study and recommend improvements through its stakeholder
process.

77 As of 2017, the combined RE and EWR contribution to meeting Michigan's electric needs is 19.9% towards the 35%
goal.

78 PA 342 included several provisions to promote additional investment in EWR. For example, it lifted the cost cap on
EWR that may have otherwise restricted additional investments in EWR over the long term and the law increased the
available financial incentive for utilities exceeding the EWR requirement.

7 https://cdn.misoenergy.org/20180531%20RSC%201tem%2009%20LMR%20Issues%20W hitepaper206830.pdf.
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3.3.2.4 Potential Impacts of Investments and Timing of Recovery on
Reliability, Operations, and Energy Supply and Delivery Risks - By law, the rate
recovery process allows utilities to file annual rate cases based upon projected expenditures, and
to receive a final order within 10 months. Laws also provide for pre-approval of investments
made within the first three years of an approved IRP, as well as generation facilities for which a
CON is granted as discussed above. Under this regulatory construct and the regularity of utility
rate cases before the MPSC, the cost recovery process does not appear to hinder the ability of
utilities to make generation or distribution investments to improve reliability, although project
costs are not always approved if there is inadequate justification or they are not determined to
be reasonable or prudent. Transmission investments are recovered by FERC-jurisdictional
transmission companies using formula rates with projected test years; this serves to promote
investments in transmission reliability, rather than deter or delay needed investments.

Delays in investments have occurred with the local siting of some renewable energy
resources, particularly wind, as some communities are creating zoning restrictions to limit the
development.

3.3.3 Adequacy of MPSC Rules and Related to Customer Safety,
Reliability, and Resilience; Customer Notification

Michigan last updated its electric reliability performance targets nearly 20 years ago. A
recent Staff-conducted survey® of other state reliability metrics revealed that while most states
required traditional metrics describing the frequency of outages on the system (SAIFI), the
duration of outages on the system (SAIDI), and the duration of outages for a typical customer
(CAIDI), there were no consistent requirements among states. Regardless of nationwide
uniformity in reporting requirements, the Michigan performance targets need to be updated.
The MPSC's electric service quality and reliability rules have not been updated recently and
could be modified to enhance safety, reliability, and resiliency of the distribution system. The
rules address actions to prevent power outages and system restoration. The Commission
recommends opening a docket to establish a workgroup to investigate and provide
recommendations for updating the Service Quality and Reliability rules and the Technical

80 Staff conducted a ten-state study and researched the best practices regarding customer safety, reliability, resilience
and customer notifications. Currently, the MPSC has detailed standards regarding: how quickly utilities must restore
power to their customers, how quickly each utility must relieve first responders that are guarding downed live wires;
customer service credits for repetitive outages; and detailed language regarding reportable catastrophic versus
normal weather conditions. Examples of areas for improvement include: annual reliability report; reduce the length of
time for acceptable customer call answer time; automatic service credits; and reduction in annual same circuit
repetitive interruption.
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Standards for Electric Service using lessons learned in Michigan and best practices in other
states as a guide.

3.4 Vulnerabilities

3.4.1 Aging Distribution Infrastructure

Utility risk-based planning models and, in turn, five-year electric distribution plans identified
aging distribution infrastructure as one of the leading reliability and safety risks to the electric
system, second to poor vegetation management practices. The aging infrastructure may result
in increased outages caused by equipment failures. The age of the distribution system makes it
extremely important for utilities to implement robust inspection and preventative maintenance
procedures to allow the utilities to track the deterioration of these aged assets and replace them
before they fail as an effort to improve reliability and ensure safety to workers and the public.
There are also various equipment hardening and replacement programs in the state used to
update aged assets in need of replacement.

3.4.2 Generation Shift in Supply and Operations Considerations
Across Multiple Timeframes and Seasons

The state’s generation asset profile is currently undergoing a significant shift, as are the
utilities’ metrics for evaluating what technologies should replace aged or uneconomic units. As
identified in Figure 3-17 below, the mix of generation technologies in the state has changed
over the last 10 years. Since 2007, coal generation is a smaller percentage of the state’s overall
generation profile as older coal fired generation is replaced by less expensive natural gas and
renewable generation assets. This has created a more diverse generation profile for the state,
though non-dispatchable resources make up a larger portion of the mix. This shift in generation
technology is reinforced by Figure 3-18, which shows the relative age by decade of the
generation assets in the state. A significant amount of the coal capacity that is still operating or
recently retired was built before 1980. No new coal plants were built after the 1980s. Most units
are at or near end of life, and coal units make up nearly all the announced or completed unit
retirements over the past decade through the next 5 years.
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Figure 3-17 Michigan'’s Evolving Net Generation Mix from 2007 - 2017
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Figure 3-18 Michigan Capacity (GW) Showing When These Resource Types were Built
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Standardized interconnection rules for Michigan electric utilities would enable distributed
generation to interconnect with the utility system in a safe, reliable, and efficient manner. The
Commission recommends that Staff continue to work with stakeholders to update the MPSC's
interconnection rules and procedures for generation facilities seeking to connect to the utilities’
distribution grids and to better integrate distributed energy resources such as solar, microgrids,
and battery storage as part of this process. This effort will inform formal Commission
rulemaking activity to commence in the fall of 2019.

343 Natural Gas and Electric Coordination

The increasing capacity of natural gas-fired electric generation could stress the natural gas
system during times of high demand for gas for home heating and normal operating conditions
on the electric and/or natural gas systems. Natural gas-fired generators are increasing in the
state as natural gas prices make them a cost-effective option to replace retiring coal-fired units.
The natural gas need for electric generation dispatched by the RTOs competes with natural gas
used for home heating. The size and capability of Michigan's gas storage fields mitigate, but do
not eliminate, this risk.

By design, the gas-fired generating units are often located near demand centers to
effectively serve customers without having to transport electricity over long distances. As shown
in Figure 3-19, existing gas generation and cogeneration plants used to serve local load and the
electricity markets are located primarily in the urban areas of the state such as Grand Rapids and
Southeast Michigan. More than 65% of the total number of units are in the lower third of the
lower peninsula. These areas also have other demands for natural gas including residential
home heating, highlighting the potential vulnerability in the cold weather months when demand
is high for both electricity and home heating. The increasing gas-fired electric generation
capacity also introduces potential constraints in the summer months when gas is being
transported for injection into storage fields throughout the state at times where transmission
pipelines are also typically taken off-line or restricted for integrity management remediation or
inspection work. It should be noted, however, that Michigan gas storage operators have been
consistently able to fill storage fields for utilization during the home heating season.

Since natural gas-fired generation naturally competes with natural gas used for home
heating, coordination between these two industries is essential to the safety and well-being of
customers as well as the reliability of the electric system. Reliability of natural gas pipelines,
compressor stations, and storage fields is key to ensuring natural gas reaches generators and
home heating customers in a timely fashion and in needed quantities. Gas-electric coordination
issues have been a priority for utilities and regulators in the past. The PV14 and PV19 cold
weather events highlighted the competition for natural gas-fired electric generation and natural
gas-fueled home heating and spurred greater scrutiny leading to improvements at the regional
level for better coordination and communication between natural gas and electric systems.

In 2015, (partially in response to PV14), FERC issued Order 809 to better align the
scheduling practices of the gas and electric industries and ensure more efficient operations
overall. Since that event, RTOs have made scheduling changes per Order 809, coordinate with
gas pipelines, and exchange information and winter preparation surveys.  Enhanced
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communication and awareness between gas and electric operators has better equipped the
industry to handle extreme weather events.

Figure 3-19 Michigan Gas Fired Electric Generation and Cogeneration Plants
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Notes: The plants with more than one facility per location represent several plants within 10 miles of
that location. The black dots indicate the largest plants consuming the most gas (>4,000 Mcf/hr) and
the lightest green dots indicate the smallest plants consuming the least gas (<1,000 Mcf/hr) while the
dark green dots consume between 1,000 Mcf/hr and 4,000 Mcf/hr.

Source: Information provided following a request from Staff

The RTO is responsible for ensuring reliable electric operations and economic dispatch of
generation under established market rules at the regional level. The RTO has authority only
during electric emergencies and current standards and procedures in use by RTOs during
electric emergencies do not consider natural gas usage for residential home heating. When
experiencing an overlapping natural gas and electric energy emergency, loss of natural gas
service to residential customers requires house by house pilot “relighting” which is an extensive
procedure that could result in customers being without natural gas service for days, depending
on the severity of the outage. The Commission recognizes a potential conflict in the operating
practices and objectives of the RTO during maximum generation events and natural gas
distribution utility curtailment procedures during overlapping gas/electric energy emergencies
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and recommends further dialogue to ensure safe and reliable electric and gas service to
customers during all seasons.

3.44 Equipment Damage

American Transmission Company LLC (ATC) operated two 138 kV transmission circuits that
electrically connected the Upper Peninsula and Lower Peninsula of Michigan through the Straits
of Mackinac. Each of the two circuits consisted of three cables. On April 1, 2018, the lines were
taken out of service due to the anchor of a passing vessel severing the electric cables.

ATC was able to restore and place back into service a single circuit by May 1, 2018,
maintaining system reliability in the interim while a single circuit was reconfigured from the
existing equipment. Customer demand was relatively low during this one-month period of the
lines being completely out of service.

Given the age and vulnerability of the single circuit, ATC was granted approval by MISO on
December 6, 2018 to construct new 138 KV dual circuit lines in the Straits of Mackinac, subject
to approval of permits and regulatory agencies. ATC is proceeding with planning, equipment
purchases, and state permitting for this project with an expected in-service date of December
2021. Until this project is completed, there are potential reliability challenges that could occur
(e.g., if the single line fails during periods of high consumption or other equipment failures).

As a result of the reliability concerns in the Eastern UP, ATC and Cloverland Electric
Cooperative are working on a short-term solution that includes portable generators, emergency
operations plans, load management discussions, and more extensive monitoring of the
transmission lines in the Eastern UP. Cloverland Electric Cooperative has discussed plans for a
long-term generation solution as well.

In addition to the specific anchor strike damage involving ATC electric cables, electric
companies are at risk of equipment damages impacting system operations that can present
unique restoration challenges, especially when there is a lack of supply for replacement
equipment. Lack of inventory and supply may result in long lead times for repair work.
Companies typically have the appropriate inventory to replace or restore failed equipment in a
timely manner, however, there are instances where it is not practical for the companies to keep
new and replacement equipment in local inventory, resulting in potential longer outage
durations.

3.4.5 Ability to Import Capacity into the Lower Peninsula

The Lower Peninsula’s ability to rely on imported capacity to meet MISO's resource
adequacy requirements has recently been reduced, resulting in an increased probability of
higher capacity prices and potentially resulting in an increased probability of a loss-of-load
event (curtailments) occurring due to a lack of supply. The ability to rely on capacity imports to
meet resource adequacy requirements is based upon the local reliability requirement (LRR) and
the capacity import limit (CIL). The LRR for a zone, such as the Lower Peninsula, is the amount of
zonal resource credits (ZRC) required to yield a 1 day-in-10 years loss of load expectation (LOLE)
at peak, without assistance from resources outside the zone (no imports). The PRMR is the total
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capacity obligation for all LSEs within the zone. The local clearing requirement (LCR) is the
difference between the LRR and the CIL and represents the amount of capacity resources that
must be physically located within the zone in order to meet the resource adequacy
requirements.

Figure 3-20 MISO Zone 7 (Lower Peninsula) Resource Adequacy 2014 - 2019

LCR/ Total
Source PRMR LRR CIL LCR PRMR Offers*
PRA Results 2014/20158 22,998 | 25,177 | 3,884 | 21,293 92.6% 23,639
PRA Results 2015/2016% 22,678 | 25,254 | 3,812 | 21,442 94.5% 23,559
PRA Results 2016/20178 22,406 | 24,372 | 3,521 | 20,851 93.1% 21,615
PRA Results 2017/20188% 22,295 | 24,429 | 3,320 | 21,109 94.7% 22,031
PRA Results 2018/2019%° 22,121 | 24,413 | 3,785 | 20,628 93.3% 22,036
PRA Results 2019/20208¢ 21,976 | 25,023 | 3,211 | 21,812 99.3% 22,063

*Total Offers is the amount of zonal resource credits offered into the PRA in Zone 7.
Source: MISO Planning Resource Auction Results

For planning year 2019/2020, which runs from June 1, 2019 through May 31, 2020, a
decreased CIL and an increased LRR led to over 99% of the resources required to be physically
located within the zone, meaning that the Lower Peninsula portion of MISO could only plan to
import 0.7% of its resources required at peak. Even though the CIL for the Lower Peninsula was
3,211 MW, the amount of capacity that the Lower Peninsula could plan to import at peak under
the MISO resource adequacy requirements was effectively limited to 164 MW, the difference
between the PRMR and the LCR. All other things being equal, increasing the CIL would result in
a lower LCR, improving the available resource options to meet the resource adequacy
requirements. The increased optionality would likely add downward pressure on capacity prices,
improve the ability to meet resource adequacy requirements, and reduce the likelihood of loss-
of-load events from occurring. An increase in the import capability will increase the resilience of

81 https://cdn.misoenergy.org/2014-2015%20PRA%20Results89073.pdf

82 https://cdn.misoenergy.org/2015-2016%20PRA%20Results87078.pdf

83 https://cdn.misoenergy.org/2016-2017%20PRA%20Results87167.pdf

84 https://cdn.misoenergy.org/2017-2018%20Planning%20Resource%20Adequacy%20Results87196.pdf
85 https://cdn.misoenergy.org/2018-19%20PRA%20Results173180.pdf

86 https://cdn.misoenergy.org/20190412 PRA Results Posting336165.pdf

70


https://cdn.misoenergy.org/2014-2015%20PRA%20Results89073.pdf
https://cdn.misoenergy.org/2015-2016%20PRA%20Results87078.pdf
https://cdn.misoenergy.org/2016-2017%20PRA%20Results87167.pdf
https://cdn.misoenergy.org/2017-2018%20Planning%20Resource%20Adequacy%20Results87196.pdf
https://cdn.misoenergy.org/2018-19%20PRA%20Results173180.pdf
https://cdn.misoenergy.org/20190412_PRA_Results_Posting336165.pdf

Statewide Energy Assessment — Final Report

the electric system in Michigan and provide assurance that customers will be served as more
extreme weather events are experienced as well as in the event of fuel shortages, or to fill in the
gaps that may be left by intermittent resources.

3.5 Contingency Planning Methodologies and Assumptions
3.5.1  Electric Distribution Risk-Based Planning Models

Electric utilities have risk-based planning models designed to identify system risks and serve as a
first step in mitigating or reducing the potential impacts of the risks. The Commission has asked
DTE, Consumers, and I&M to file five-year electric distribution plans which, in most cases, are
comprised of the results of the risk-based planning models to reduce safety risks, improve
reliability, and manage costs for customers. The risk-based planning models and five-year
electric distribution plans are ways for the utility to assess and present areas that are the most
susceptible to failure and are prioritized with safety as the highest priority.

3.5.2 Load Forecasting Methodologies and Risks

3.5.2.1 Evaluation of Energy Efficiency Programs on Consumption and Peak
Demand - MPSC Staff began assessing Michigan’s electric service providers ability to correctly
factor in the effects of energy efficiency into their methods for predicting future load
requirements.®”  There are multiple ways to handle the effect of energy efficiency and load
forecasting, but currently no best practices have been instituted. The utilities are currently
producing forecasts at a variance rate that is better than national average variance rates. Staff
will continue to work with the utilities to learn more about these potential effects on forecasting
from utility energy efficiency programs, and if necessary, provide support or recommendation in
future rate case proceedings.

3.5.2.2 Changing Customer Behavior and Technology Adoption (e.g., Electric
Vehicles) and Forecasting Risks - As explained above, RTOs manage their systems through
day-ahead and real time markets. In order to accurately match generation and load, RTOs must
build a load forecast prior to each day. Each RTO relies on many data sources, as well as
previous experience, when creating a forecast for the day-ahead. Variables such as the day of
the week, upcoming holidays, commercial/industrial activity, and end-use characteristics all
come into play when developing an accurate picture of expected load. Often, RTOs look back

87 See MPSC Case No. U-18255, April 18, 2018 Order, p. 36, https://mi-
psc.force.com/s/filing/a00t0000004rpFnAAI/u182550391. See also MPSC Case No. U-18322, March 29, 2018 Order, p.
50, https://mi-psc.force.com/s/filing/a00t0000004rbALAAY/u183220489.
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over the previous day/month/year as a baseline for their forecast and update any variables to
meet the expected day-ahead conditions. The laws of physics necessitate that supply must
exactly match demand, and any variation from the forecasted load and real time load must be
reconciled in the real time market. Therefore, precise forecasting is important to have an
accurate representation of the operating conditions throughout the day, which helps keep the
system reliable and energy costs down.

One recent example of the impacts from forecasting deviations comes from the MISO
footprint during PV19. As shown in Figure 3-21, MISO's day-ahead wind forecast greatly
exceeded the actual wind generation in real time due to unexpected generation outages. Wind
forecasting capabilities are highly advanced compared to solar forecasting.

Some other forecasting challenges are accounting for changing consumer behavior, new
technologies, and a changing resource mix. As presented in Figure 3-22, the traditional flow of
electricity is from the generating station through the transmission system, where voltage is
reduced for the distribution system to deliver power to customers. This paradigm is changing as
customer-owned generation and other DERs become more prevalent. Customers’ ability to
generate, store, and push electricity out onto the distribution system presents new challenges
for planners and system operators, but also new opportunities to increase reliability and
resilience for customers if the customer-owned generation is configured to operate safely in
“island mode” during system outages.
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Figure 3-21 MISO Day Ahead Wind Forecast During PV19, January 29-31, 2019
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Greater adoption of electric vehicles (EVs) will also bring about new challenges and
opportunities for the electric system. US EV sales increased by 81% from 2017 to 2018% and
adoption rates are expected to continue to climb as major automakers increase production and
costs continue to come down (Figure 3-23). The additional demand for electricity from vehicles
could be significant and could potentially require significant investment in new resources and
infrastructure over time. EPRI study showed without managed charging (promoting charging
during off-peak periods), Michigan's power demand could double and the state could move
from summer peaking to winter peaking by 2050.% However, customers can be incentivized to
charge their vehicles during low-cost times, currently overnight, through rates to mitigate the
grid impacts. The added off-peak demand would also have the benefit of bringing down overall
system costs for customers by more efficiently using the generation fleet designed to meet peak
demand. A sudden increased load on the grid would cause adverse effects during peak usage
times. Current estimates indicate that there is sufficient generating capacity in Michigan to
provide for near-future electric vehicle adoption if the majority of customers utilize nighttime, or
off-peak vehicle charging.

The MPSC began assessing the risks and merits associated with electric vehicle adoption and
its impacts on our electric grid in the 2010 timeframe, with additional focus beginning in 2017
through technical conferences and stakeholder input. The state’s two largest electric service
providers subsequently obtained MPSC approval to implement electric vehicle charging station
pilots in their most recent rate cases.® These pilots are meant to provide education to
customers on the economic and environmental benefits of EVs, promote smart charging or
nighttime charging, and gain knowledge as to the effects EVs will have on Michigan's electric
infrastructure going forward.

As the transportation sector and other end uses become more electrified and customer
behavior evolves, new challenges and opportunities will arise. While electrification will create

88 Greentech Media, US Electric Vehicle Sales Increased by 81% in 2018,
https://www.greentechmedia.com/articles/read/us-electric-vehicle-sales-increase-by-81-in-2018#gs.18pq94.

8 Dennis, Deana, “The Role of Electricity in the Future Energy System; A U.S. National Electrification Assessment,”
February 22, 2019, p. 11.

90 Consumers Energy electric rate case, MPSC Case No. U-20134, https://mi-
psc.force.com/s/case/500t0000009fPPSAA2/in-the-matter-of-the-application-of-consumers-energy-company-for-
authority-to-increase-its-rates-for-the-generation-and-distribution-of-electricity-and-for-other-relief. DTE electric
rate case, MPSC Case No. U-20162, https://mi-psc.force.com/s/case/500t0000009hEHeAAM/in-the-matter-of-the-
application-of-dte-electric-company-for-authority-to-increase-its-rates-amend-its-rate-schedules-and-rules-
governing-the-distribution-and-supply-of-electric-energy-and-for-miscellaneous-accounting-authority.
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more demand and challenges for the grid, new technologies and demand-side resources are
also being developed that may be able to shift this load to off-peak hours if the right incentives
are in place. Similarly, DERs such as solar, storage, demand response, and electric vehicles,
provide flexibility for grid operators as well as challenges to manage all of these resources and
utilize them to their fullest potential. As the U.S. electric grid incorporates higher levels of
renewable energy, better management of DERs could be utilized to mitigate operational
challenges. To date, both MISO and PJM do not have high enough levels of DERs or renewable
energy to see a significant impact on forecasting. However, both RTOs are aware of the
potential impact these technologies will have in the future and are actively discussing them in
their stakeholder processes. RTO visibility into DERs and their real time performance are critical
issues and tie into state efforts to update interconnection processes and standards.”

Figure 3-23 United States Plug-In Vehicle Sales & Market Share
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It is essential for the electric utilities to communicate with the RTOs to allow for greater
transparency of the system by providing visibility into the electric distribution system for details

91 See IEEE 1547 interconnection standard, https://standards.ieee.org/standard/1547-2018.html. Also see MPSC
interconnection stakeholder process, https://www.michigan.gov/mpsc/0,4639,7-159-91243-482687--,00.html.
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including the level of DER and EV penetrations to more effectively forecast in the energy and
ancillary services markets.

3.5.3 Available Mutual Aid From Regional/National Utility Resources

When the magnitude of an event is beyond the ability of the local utility to provide needed
energy services restore service, or perform repairs in a timely fashion, there are numerous
mutual assistance groups to share resources on a regional scale. Edison Electric Institute (EEI)
member companies sign a mutual assistance agreement® to give and receive assistance during
emergencies. Most of Michigan's investor-owned utilities and transmission companies are EEI
members and participate in their respective Regional Mutual Assistance Groups (RMAGs).”
Non-investor-owned utilities, such as the Michigan Municipal Electric Association and the
Michigan Electric Cooperative Association, also have their own mutual assistance programs and
run exercises to prepare for an event. While every electric utility has a detailed plan in place to
repair its system, RMAGs help identify workers and coordinate logistics to help with restoration
efforts during significant outage events. RMAGs cover a variety of situations which include
storm assistance, wildfires, and cyber/physical attacks. Some well-known examples include
Superstorm Sandy and Hurricane Katrina where all seven RMAGs nationwide were called upon
to assist. Events of this magnitude often require national coordination, which is accomplished
through a variety of entities.

After Superstorm Sandy, a national framework was created to respond to catastrophic
storms, now dubbed national response events (NREs). When a NRE is declared, a National
Response Executive Committee (NREC), made up of a rotating group of utility executives,
allocates resources to the affected area. The utilities communicate with federal government
partners like DOE, DOT, DOD, FEMA, and state organizations to direct resources, minimize
delays, and provide access to the affected areas. While the RMAG framework is designed to
respond to events, other regional and national programs recognize the need to have spare
equipment in place to ensure critical electric infrastructure can come back online quickly after an
event.

In 2006, DOE and FERC approved the creation of a Spare Transformer Equipment Program
(STEP) designed to help the U.S. grid become more resilient and recover quickly from

2http://www.eei.org/issuesandpolicy/electricreliability/mutualassistance/Documents/MAAgreement+GovPrinc FINAL

090717.pdf.
9 The RMAG for the Lower Peninsula is the Great Lakes Mutual Assistance Group. The Upper Peninsula’s RMAG is the

Wisconsin Utilities Association Mutual Assistance Group.
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widespread transformer failures.”* The program recognizes the critical importance of electricity
as an essential part of public health, safety, and national security. The STEP is intended to
prepare the country in the event of a cyber or physical attack that damages a large portion of
the bulk electric system. Building and replacing a large amount of large power transformers
would take months, if not years, leaving the safety and security of the nation at risk. Instead, the
STEP requires participating companies to maintain spare transformers and sell them to other
participating companies in a catastrophic event. Other equipment sharing programs include
SpareConnect and the Regional Equipment Sharing for Transmission Outage Restoration
(RESTORE) which link companies in need and streamline the ability to share other equipment
like step-up transformers, bushings, fans, and auxiliary components. Having spare equipment
on hand would help mitigate the worst impacts of an event and improve the resilience of the
electric system.

94 DOE's Strategic Transformer Reserve report,
https://www.energy.gov/sites/prod/files/2017/04/f34/Strateqic%20Transformer%20Reserve%20Report%20-

%20FINAL.pdf.
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3.6 Electric Recommendations for Mitigating Risks

3.6.1

Commission’s Electric Recommendations

Michigan continues to expand its reliance on demand response programs to meet
reliability needs and avoid the construction of more expensive new electric generation
infrastructure. During the PV19 event, some customers participating in “interruptible”
tariffs or other demand response programs did not respond as expected and utility
tariffs were found to have inconsistent language. System operators need to count on
demand response programs to maintain system reliability. Therefore, the Commission
recommends several improvements to demand response programs:

o Staff, utilities, and other stakeholders should review utility demand response
tariffs for consistency and clarity when deploying Load Modifying Resources
during emergency events, including a review of notification and penalty
provisions.

o Utilities should coordinate with Staff, customers, RTOs, and other stakeholders
on retail DR tariff offerings to align with wholesale markets and emergency
operations. This should examine the economic and reliability uses of DR and
identify updates to DR tariffs to best match customers with performance
expectations under applicable tariffs.

o Utilities also should review their communications plans with customers that
would take place during a demand response event and conduct recurring
testing of demand response resources to ensure the ability to respond when
called upon.

During the PV19 event, MISO discovered it did not have information on all generation
facility operating characteristics, such as the wind turbine cold pack installations, which
impacted day-ahead and real time generation forecasts. The Commission recommends
electric generators provide the RTO with all generator operating characteristics and
to incorporate measures to improve generator startup performance when
emergency units are called upon.

The MPSC's electric service quality and reliability rules have not been updated recently
and could be modified to enhance safety, reliability, and resiliency of the distribution
system. The rules address actions to prevent power outages and system restoration.
The Commission recommends opening a docket to establish a workgroup to
investigate and provide recommendations for updating the Service Quality and
Reliability rules and the Technical Standards for Electric Service using lessons
learned in Michigan and best practices in other states as a guide.

Standardized interconnection rules for Michigan electric utilities would enable
distributed generation to interconnect with the utility system in a safe, reliable, and
efficient manner. The Commission recommends that Staff continue to work with
stakeholders to update the MPSC’s interconnection rules and procedures for
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3.6.2

generation facilities seeking to connect to the utilities’ distribution grids and to
better integrate distributed energy resources such as solar, microgrids, and battery
storage as part of this process. This effort will inform formal Commission
rulemaking activity to commence in the fall of 2019.

Commission’s Electric Observations

During electric generation emergencies, the gas-fired electric generator operations may
be impacted by other state permit requirements. To improve safety and reliability
during energy emergencies, the Commission proposes to discuss with EGLE
coordination issues, including scenarios where an electric generator is reaching air
emission limitations at the same time an electric emergency declaration by the RTO
requires all generators to maximize output.

The PV19 event provided the most recent example of an energy emergency occurring
during the winter rather than the more traditional summer peak. As the percentage of
natural gas fueled electric generation increases throughout the region and other
changes to the fuel mix take place that affect operating conditions by season or time of
day, the RTO capacity construct must evolve. The Commission finds that RTO capacity
requirements should provide a seasonal capacity construct at the regional level to
better account for different resource characteristics in the capacity accreditation
process and to ensure safe and reliable electric service to customers during all
seasons.

Despite repeated efforts to improve the process, the MISO generator interconnection
queue is cumbersome and cannot keep pace with the level of change in the industry,
with generation retiring at an accelerated rate and need to assess/model the best
locations for replacement generation from a system reliability perspective. The
Commiission finds the MISO generator interconnection queue process should be
revised to facilitate the timely progression of projects through the process. This
enhancement is necessary to ensure safe and reliable electric and natural gas
service to customers as it would not only improve system reliability but better
reflect the rapid pace of change as the generation mix rapidly evolves. Broader,
long-term regional transmission planning is also essential to ensure cost-effective,
reliable delivery of power and flexibility to accommodate changing energy
resource mix.

Outside projects eligible for cost sharing, the MISO process for approving transmission
projects between 69kV and 345 kV is based exclusively upon a review from a reliability
perspective rather than a cost perspective. This limited assessment criteria may prevent
from consideration other alternatives such as generation or distribution solutions that
could be preferred from a cost, reliability, or resiliency perspective. This is important
because transmission projects below 345 kV are not subject to MPSC review and
approval under Act 30 of 1995. The Commission finds that MISO’s process should
more carefully consider alternatives to transmission line projects based on cost,
reliability, and resiliency prior to approving new transmission.
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See also: Chapter 8, Gaps in Existing Planning, Operational, and Emergency Response
Processes, for additional recommendations and observations relevant to the electric sector.
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4. Natural Gas

4.1 System Overview and Operational Practices

A recent publication from the Natural Gas Council®® describes the natural gas resources in
the United States as abundant, the sources diverse, the infrastructure robust and able to supply
customer demand for natural gas heating as well as providing a fuel source for electric
generation.

“In the United States, there are more than a half million producing gas wells
spread across 30 states. The growth of major onshore shale gas production
has greatly reduced exposure to the effects of hurricanes to off-shore supplies
and spot market prices. Onshore natural gas production accounted for 95
percent of total U.S. gross withdrawals of natural gas in 2016, up from 74
percent in 1990.

The natural gas value chain is extensive and spans from the production well-
head to the consumer burner-tip. Mostly underground, America’s 2.5 million
mile natural gas pipeline network is the safest form of energy delivery in the
country - transporting approximately one-fourth of the energy consumed in
the U.S. Further, this pipeline and storage network is highly reliable.
Production can be accessed from virtually all major North American gas-
producing regions and securely delivered via a highly integrated pipeline
transportation network. Very rarely, force majeure events such as
catastrophic weather have the ability to potentially disrupt localized
segments of this network, but typically only at above-ground facilities where
the pipeline may be exposed and damaged.

Outages are extremely rare and are localized when they occur due to the
interconnected nature of the transportation network.”

9 http://naturalgascouncil.org/wp-content/uploads/2019/04/Natural-Gas-Reliable-and-Resilient.pdf.
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4.1.1 Natural Gas Technical and Safety Standards

4.1.1.1 Performance-Based and Prescriptive Standards - The MPSC oversees the
safety and reliability of natural gas transmission and distribution systems through a
comprehensive set of safety and technical standards and associated compliance inspection and
enforcement activities. These regulatory functions are conducted pursuant to state and federal
laws and rules with authority delegated by the federal government, specifically the United States
Department of Transportation’s Pipeline and Hazardous Materials Safety Administration
(PHMSA).

The MPSC first promulgated Standards of Gas Service in 1926,%® also known as the Technical
Standards, with the most recent amendment to the rules occurring in 1993.%” This ruleset is
being updated, with the request for rulemaking submitted May 29, 2019,%® in what is expected
to be a year-long process. This ruleset pertains to the distribution and service of natural gas to
end-users. The rules set standards for: reporting requirements, service installation guidelines,
engineering design, meter calibrations and testing for billing accuracy, guidelines for service
shutoff, and gas quality standards for safety and efficiency. The rules define and outline
requirements regarding these gas service-related categories. A utility’s Rate Book for Natural
Gas Service contains Standard Rules and Regulations that govern its relations with the
customers and includes specific requirements to comply with the Technical Standards for Gas
Service.

The MPSC also has separate gas safety rules, which have been in place since 1956, even prior
to the federal government becoming involved in 1968 with the passage of the "Natural Gas
Pipeline Safety Act,” an act which authorized “the Secretary of Transportation to prescribe safety
standards for the transportation of natural and other gas by pipeline, and for other purposes.”
This landmark federal law preempted states in the establishment of the federal safety
regulations for the transportation of gas and pipeline facilities, which was contained primarily
within 49 CFR Part 191 and 49 CFR Part 192. The majority of states with appropriate laws and
rules in place oversee natural gas safety, including Michigan, and administer their own programs
with approval and delegated authority by PHMSA. PA 165 of 1969 grants the MPSC authority

% QOrder No. 1982, Standards of Gas Service, Issued by Order of the Commission Effective September 1, 1926. Under
the provisions of Act No. 419 of the Public Acts of Michigan for the year 1919.

97 Technical Standards for Gas Service. By authority conferred on the public service commission by section 6 of Act
No. 3 of the Public Acts of 1939, as amended, and section 2 of Act No. 165 of the Public Acts of 1969, being SS460.6
and 483.152 of the Michigan Compiled Laws.

% Submitted Request for Rulemaking to ORR on May 29, 2019 for revisions to R 460.2301 through R 460.2383.
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for the gas safety rules under state law. Like the Technical Standards governing service to the
customer, the gas safety rules are primarily performance-based standards.

Due to the federal-state jurisdictional nature of natural gas safety, it is important to
distinguish that there are two separate sets of rules governing gas safety that pipeline operators
must adhere to. The first are the Minimum Federal Safety Standards for Transportation of
Natural and other Gas by Pipeline (49 CFR Part 192). The second is the Michigan Gas Safety
Standards, which are State of Michigan specific regulations. Intrastate pipeline operators must
comply with both the Minimum Federal Safety Standards and the Michigan Gas Safety
Standards, whereas interstate pipeline operators only have to comply with the Minimum Federal
Safety Standards.

While certain operation and maintenance requirements have been present since the state
gas safety regulations were first enacted in 1956, none of these operation and maintenance
requirements were specifically geared toward a pipeline operator performing additional
requirements based on risk assessments and consequences. This changed with the advent of
integrity management programs as described below.

In 2003, PHMSA prescribed standards for gas transmission pipeline operators to conduct risk
analyses and to adopt and implement a Transmission Integrity Management Program (TIMP).
These programs, among other things, require that pipeline operators identify high consequence
areas, collect data on the pipelines located in those high consequence areas, and perform
ongoing integrity assessments to determine pipeline condition and, where necessary,
remediation. The primary assessment methods include in-line tool inspections, direct
assessment (above ground surveys) and pressure testing, of which in-line inspections provide
the most comprehensive data on the integrity of the pipeline. High consequence areas are
places where population density reaches a certain threshold related to the number of structures
intended for human occupancy or sites where people congregate. While these regulations
include both performance-based and prescriptive requirements, there are significantly more
prescriptive requirements than are present in other areas of 49 CFR Part 192.

In 2016, PMHSA published a proposed rulemaking titled “Pipeline Safety: Safety of Gas
Transmission and Gathering Pipelines”® to update 49 CFR Part 192. This proposed rule included
significant changes to the transmission integrity management requirements, along with other
general changes to transmission and gathering pipelines with enhancements to the following
areas:

9 April 8, 2016, Case No. PHMSA-2011-0023-0136.
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Re-establishing maximum allowable operating pressure.

Verifying material properties.

Performing integrity assessments outside of high-consequence areas.
Management of change enhancements.

Corrosion control enhancements.

Modifying the regulation of onshore gas gathering lines.

ok wn =

Due to the significance and breadth of this rulemaking, PHMSA has indicated that this will
be split into three separate rulemaking packages that will all be separate final rules. Work on
these rulemakings is ongoing and the rules are titled as follows:

e Safety of Gas Transmission Pipelines: MAOP Reconfirmation, Expansion of Assessment
Requirements, and Other Related Amendments

e Safety of Gas Transmission Pipelines: Repair Criteria, Integrity Management
Improvements, Cathodic Protection, Management of Change, and Other Related
Amendments

e Safety of Gas Gathering Pipelines

In 2010, PHMSA promulgated rules requiring that pipeline operators develop Distribution
Integrity Management Programs (DIMP), which are high-level and performance-based
requirements.’® The distribution integrity management rules were designed to "enhance safety
by identifying and reducing pipeline integrity risks. The IM [integrity management] programs
required by this rule are similar to those required for gas transmission pipelines but tailored to
reflect the differences in and among distribution pipelines. Based on the required risk
assessments and enhanced controls, the rule also allows for risk-based adjustment of prescribed
intervals for leak detection surveys and other fixed-interval requirements in the agency’s existing
regulations for gas distribution pipelines.”"!

In 2016, PHMSA promulgated the requirement that pipeline operators develop an
underground Storage Integrity Management Program (SIMP), with an effective date of January
18, 2017, that was intended to "address critical safety issues related to downhole facilities,
including wells, wellbore tubing, and casing, at underground natural gas storage facilities. This
interim final rule responds to Section 12 of the Protecting our Infrastructure of Pipelines and
Enhancing Safety Act of 2016, which was enacted following the serious natural gas leak at the
Aliso Canyon facility in California on October 23, 2015.”"% While the transmission and

100 Federal Register: June 25, 2008 (Volume 73, Number 123).
101 Federal Register: December 4, 2009 (Volume 74, Number 232).
192 Federal Register: December 19, 2016 (Volume 81, Number 243).
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distribution integrity management rules resulted in the creation of additional subparts and
associated rules within 49 CFR Part 192, this was not the approach that was adopted for
PHMSA-2016-0016 titled “Safety of Underground Natural Gas Storage Facilities.” Rather,
PHMSA relied on two industry standards that it incorporated into 49 CFR Part 192; American
Petroleum Institute (APl) Recommended Practice (RP) 1170 titled “"Design and Operation of
Solution-mined Salt Caverns used for Natural Gas Storage” and API RP 1171 titled “Functional
Integrity of Natural Gas Storage in Depleted Hydrocarbon Reservoirs and Aquifer Reservoirs.”

4.1.1.2 Onsite Facility and Operational Inspections - The State of Michigan,
through the MPSC, participates in the pipeline safety program acting as an intrastate and
interstate agent for and authorized by PHMSA. Intrastate pipeline inspections and enforcement
are wholly under the purview of the MPSC. The MPSC Staff are responsible for development of
an inspection plan, documentation of inspections, and federal reporting regarding those
inspections. The intrastate inspection plan covers the entire set of state and federal regulations
and is completed every five years. The inspections cover all aspects of pipeline operations
including reporting, procedures, record keeping, design, construction, operation, maintenance,
corrosion control, employee qualifications, public education, control room, drug and alcohol
testing, and integrity management programs. Inspection types include review of procedures
and standards; records reviews; construction inspections; field observations; inspections
operations employees performing tasks; and incident investigations. Interstate pipeline
inspections are a coordinated effort between the MPSC and PHMSA as described in the previous
section. The State of Michigan is not currently certified to inspect underground storage
facilities. The MPSC and EGLE have shared responsibility with respect to storage. The MPSC has
issued certificates of public convenience and necessity that include monitoring and safety
requirements for the facilities and formation. EGLE has requirements for well design and
construction. PHMSA is responsible for both the inspections and enforcement on underground
storage facilities.

Figure 4-1 provides for the trends in inspection history for both intrastate and interstate
pipeline operators from 2011 to 2018, compared to the number of inspectors that were involved
in the program.
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Figure 4-1 Pipeline Safety Inspection Trends 2011-2018
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4.1.1.3 Accident Investigation and Compliance Actions - PHMSA and the MPSC
have adopted incident-reporting criteria. The MPSC Staff are responsible for receiving
telephonic notice of incidents and responding to the scene of the incident as necessary. The
MPSC Staff overseeing the gas safety program are engineers with specialized training and
conduct investigations of each significant or reportable incident/accident involving jurisdictional
pipeline facilities. The primary objective of the investigation activities is to minimize the
possibility of recurrence for the affected pipeline operator and other operators in the state and
to institute enforcement action where noncompliance with the safety standards has occurred. In
order to conduct an effective incident/accident investigation, the Staff must be familiar with
basic investigative procedures and knowledgeable of the design, construction, operation, and
maintenance factors involved in pipeline safety. As illustrated in Figure 4-2, the more restrictive
incident-reporting criteria in the state of Michigan typically results in over ten times the number
of reports received when compared to the federal incident-reporting criteria.
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Figure 4-2 State of Michigan Incident Investigations 2011-2018
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Figure 4-3 provides the history of MPSC compliance actions and the fines collected.
Compliance actions and penalties are the results of both pipeline safety inspections and incident
investigations. The closure of two major investigations involving fatalities were the reason for
the spike in fines in 2013.

Figure 4-3 Pipeline Safety Enforcement Actions 2011-2018
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4.1.1.4 Interstate Inspections - Michigan is one of only eight states that are
authorized by PHMSA to act as an interstate agent with the authority to conduct inspections on
natural gas interstate pipeline operators. Annually PHMSA provides a preliminary risk-based
plan to the MPSC Staff and seeks feedback from the Staff. The two agencies work together to
develop the annual interstate inspection plan based on the PHMSA's risk assessment and input
from the MPSC. Depending on the nature of the inspection, these can be either integrated
(coordinated with PHMSA and other interstate agents) or state-led (coordinated entirely by the
interstate agent). All enforcement is conducted by PHMSA after the inspection results have
been finalized and communicated. From 2011-2018, the state of Michigan has averaged
approximately 70 inspection-person days for interstate pipelines annually.

4.1.2 Storage Facility Operations

As previously discussed, the state of Michigan does not currently perform inspections on the
storage facilities located within the state. For the purpose of this report, storage facilities begin
at the wellhead. All storage field piping is considered transmission and is inspected by the
MPSC Staff. Figure 4-4 shows the number of storage fields in Michigan owned and operated by
intrastate pipeline operators. Note that storage facilities in the state are not treated with an
odorant as would be natural gas in a distribution system connected to customers.

Figure 4-4 Number of Storage Fields for Michigan’s Natural Gas Utilities
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Figure 4-5 details each of the intrastate utilities’ storage fields, the working gas capacity of
each, and the associated number of wells that are used for injection and withdrawal. This
information was obtained from the Underground Natural Gas Storage Facility Annual Reports
for Calendar Year 2018 that are submitted to PHMSA. The Ray storage field is Consumers’ single
largest storage facility based on working gas capacity; DTE's Belle River site is the largest in the
state.'®

Michigan possesses the most working gas capacity in the nation due to its unique geology,
which plays an integral role in gas supply and price stabilization during the winter months.
Natural gas can be stored for an indefinite period. The production and transportation of natural
gas takes time to reach the market areas, and based on the seasonal needs, when the natural
gas that reaches its destination is not always needed right away, so it is injected into
underground storage facilities. These storage facilities can be located near market centers that
do not have a ready supply of locally produced natural gas or enough pipeline capacity to meet
seasonal needs.

193 Michigan’'s Natural Gas Storage Field Summary — All Operators: https://www.michigan.gov/mpsc/0,4639,7-159-
16385 59482-426107--,00.html#tab=Active.
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Figure 4-5 Pipeline Operators’ Storage Fields, Capacity (Bcf), and Number of Wells

Operator |Reservoir Name Working Gas Capacity Injection Wells
Ray 47.52 50
Winterfield 25 268
Overisel 22.72 150
Hessen 12.35 15

g [salem 11.46 44

g' Cranberry 10.87 146

S Puttygut 9.39 12

? Four Corners 2.36 3

S Ira 1.98 12

g Riverside 1.48 50

£ |yon20 1.22 3

5 Lenox 1.19 7

“ Iyon34 0.69) 4
Northville Reef 0.49 3

Swan Creek 0.41 1

Total 149.13 768

Belle River 59.65 30

@ 2 |W.C. Taggart 39.78 43
o & [WestColumbus 22.38 20
0 8 |Columbus 16.17, 19
Total 137.98 112

> o Morton 1.98 6
2 < |Collins 1.46 2
S g |Leeld 0.62 1
S8 |Lee2 0.62 1
§ CD‘G Lacey 0.18 2
Total 4.86 12

@ Lee 3 0.96 3
“g 2 § Partello Anderson 0.76 6
S= g [Cortright 0.71 2
S 2 8 [Lee3A 0.52 2
= Total 2.95 13

Source: MPSC

Traditionally, natural gas has been a seasonal fuel. That is, demand for natural gas is usually
higher during the winter, partly because it is used for heat in residential and commercial
settings. Stored natural gas plays a vital role in ensuring that any excess supply delivered during
the summer months is available to meet the increased demand of the winter months. However,
with the recent trend toward natural gas fired electric generation, demand for natural gas during
the summer months is now increasing. Natural gas in storage also serves as insurance against
any unforeseen accidents, natural disasters, or other occurrences that may affect the production,
delivery, or pricing of natural gas.
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During a peak flow day in January, Consumers Energy Company relies on their storage fields
for approximately 77% of their GCR, gas customer choice, end-use transportation, and large
power generation customer demand.”™  Consumers Energy Company’s Ray facility is
responsible for providing 39% of the natural gas that will be used and delivered on its system
during a peak flow day. For a January design day, DTE Gas relies on its owned storage fields for
approximately 77% and external storage fields for 7% of the natural gas that will be delivered to
all DTE Gas customers, both on and off-system. DTE's plan for a January design day has no
more than 32% supply dependence from any one storage facility on a peak day.'® During a
peak flow day in January, SEMCO Energy Gas Company relies on their internal storage fields for
approximately 23% and external storage fields for approximately 43% of the natural gas that will
be delivered on its system.'® During a peak flow day in January, Michigan Gas Utilities
Corporation relies on their internal storage fields for approximately 13% and external storage
fields for approximately 28% of the natural gas that will be delivered on its system.’”” For the
purpose of this report, external storage fields are storage fields from other utilities (both
interstate and intrastate) that lease space to other utilities for storage and withdrawal purposes.

In general, natural gas is put into storage fields through the summer months and withdrawn
during the winter months to offset average consumption on a utility’s system or as a way to
balance peaks that occur due to increased usage as a result of colder-than-normal
temperatures. All storage fields are connected to a compressor station, which is a facility that
contains compressor engines that are used to increase the pressure of the natural gas. Also
present at compressor stations are meters that are used for measuring gas, gas quality analyzing
equipment, and gas processing equipment to remove impurities.  Generally speaking,
compressor engines are not used to inject gas into a storage field until the pressure in the
storage field nears the pressure in the supplying pipeline. At this point, utilities will utilize the
compressors to increase the gas pressure on the pipeline to continue injecting into the storage
fields. Since natural gas that is being transported on the pipelines already has to meet certain
quality criteria, the gas processing equipment that is present at a compressor station is not used
when injecting gas into storage.

When gas is being withdrawn from storage during the winter months, the process is
reversed. If the storage field pressure is higher than the pressure on the pipeline, the
compressor station engines will not be used until the point where the storage pressure is lower.

104 Source: CE Design Day Supply Plan.

105 Source: DTE Design Day Supply Plan.

196 Source: SEMCO Design Day Supply Plan.
197 Source: MGU Design Day Supply Plan.
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However, gas processing equipment is always used upon withdrawal because impurities such as
water and hydrocarbons will be present in the gas stream when removed from storage. Because
the gas transported on the pipelines has to meet quality specifications, the gas processing
equipment is necessary to ensure those conditions are met.

In that sense, storage operations can be likened to a battery: the battery is charged during
the summer months and depleted during the winter months.

Also present at compressor stations are emergency shutdown (ESD) systems. If a
compressor station meets certain criteria (which the majority in Michigan do), the compressor
must have an ESD system that can isolate itself from the attached pipeline system. If there is an
incident at the compressor station that resulted in an explosion or fire, valves that are located on
the withdrawal and discharge piping would automatically close, removing a source of fuel from
the fire. Additionally, the natural gas that would be “trapped” within the compressor station
between the closed valves has to have a mechanism to vent at a location away from any
potential hazard. These ESD systems are required to be annually tested to ensure proper
function.

4.2 Regulatory Oversight of Energy Planning/Infrastructure
4.2.1 Natural Gas System Planning

System planning, which includes aspects such as long-term and outage planning, is an
important aspect of the natural gas transportation system as a whole. Planning governs the
overall health of the natural gas infrastructure, the reliability of the system to transport gas, both
during ideal and extreme peak day weather conditions, and the ability of the utilities to expand
upon their infrastructure to support a growing service territory and supply demand. Many
aspects of system and outage planning are common to all natural gas utilities and present in
each area of a utility’s natural gas system, including long-term planning, outage planning, and
risk or hazard analysis. Each utility also has its own unique approach to natural gas system
planning specifically tailored to its individual needs and design considerations.
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4.2.1.1 Natural Gas Storage Field Formation — Pursuant to PA 238 of 1923, the
MPSC has the authority for authorize the formation of corporations for the purpose of storing
natural gas to public utilities or natural gas utilities. Utilities file an application for a Certificate
of Public Convenience and Necessity to acquire, construct, own and operate a natural gas
storage facility. The Commission has the authority to authorize actions necessary to develop the
storage field including acquiring property, design, safety equipment, and construction
requirements. The Commission also has the authority to issue an order in the case of an
emergency. EGLE’s Oil, Gas, and Minerals Division issues permits for the individual wells and
inspects the construction of them.

4.2.1.2 Storage — The SIMP applies to integrity and risk management of underground
natural gas storage reservoirs and wells. The goal of the SIMP is to describe, in an inclusive and
unambiguous manner, the processes and work tasks that are effective in maintaining functional
integrity of storage reservoirs and wells. The SIMP incorporates requirements, programs, plans
and procedures in APl Recommended Practice 1170 Design and Operation of Solution-mined
Salt Caverns Used for Natural Gas Storage and APl Recommended Practice 1171 Functional
Integrity of Natural Gas Storage in Depleted Hydrocarbon and Aquifer Reservoirs. The SIMP is
the means by which each utility details the processes for incident reporting, risk assessment and
management, integrity monitoring, site security and safety, procedures, and training. It is the
foundational plan for all storage field related operations, and as guidance for integrity and risk
management assessments; for both statewide and site-specific operations.

In addition, the SIMP is the overarching guideline by which each utility develops and
operates their individual short and long-term storage reservoir and well programs. Short-term
programs include the ongoing operations and maintenance work necessary to conduct storage
operations. Long-term programs are the means by which utilities plan for future enhancements
to their systems. Such long-term programs include the analysis and creation of a plugging and
abandonment schedule for underperforming and temporarily abandoned gas storage wells, the
analysis and execution of plans to discontinue operations of underperforming storage fields,
development of a drilling program to reinforce the storage field with new and more efficient
horizontal wells, the reduction of wellhead encroachment on active gas storage wells by
increasing wellpad size and the installation of physical barriers, and the integrity inspection of
plugged wells in compliance with storage regulations. One such example of a utility’s long-term
storage program is Consumers Energy’'s Well Rehabilitation Program; which is a ten-year
program through which Consumers Energy will conduct storage well logging and preventative
and mitigative operations in order to ensure storage field integrity and conduct storage field risk
assessments.

Each utility, as a component of their system planning, also incorporate planning procedures
for required equipment outages for maintenance and inspections. Utilities review their system
configurations, individual field capabilities, system constraints, pipeline supply plans and
forecasts, seasonal customer demands, and seasonal operating requirements in order to
determine the extent of work that must be performed in order to improve the overall health and
reliability of their systems. Many utilities update their equipment outage models on a monthly
basis, and often more frequently when the volume of new data is received through
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enhancement programs. The impacts of the equipment outage events are studied in order to
ensure that the utilities can meet customer demand while supporting storage operations and
overall health of the system. Optimal times for planned equipment outages, when possible,
factor in variables such as storage balances, weather projections, and the availability of related
facilities to make up lost supply.

4.2.1.3 Compression - Long-term plans common to all utilities for gas compression
facilities include project upgrades, equipment replacements, and capital projects to ensure
system integrity, reliability, deliverability, safety, and customer service. Utilities routinely perform
analyses of their compression facilities to develop plans for system upgrades, replacements, or
retirements. During the compression system analyses it is often the policy of the utilities to
extend the review to other gas handling assets at the facility for potential upgrades and
replacements concurrent with the planned compression work. This planning ensures that facility
equipment is routinely up to date and running efficiently. Compression outage planning utilizes
analytical models and tools to balance system and customer requirements with available system
capacity. Outage planning considers supply and operations requirements, facility reliability,
bottlenecks within the system, and customer impacts while allowing for maintenance and
upgrade projects. When facility improvements are identified by the modeling to address
reliability risks, the improvements are identified, evaluated, and implemented to provide cost
effective and reliable service. As with all outage events, scheduled and unplanned, the impacts
are studied to ensure that the utility can meet customer demand while supporting compression
operations and system health.

4.2.1.4 Pipeline Siting & Certification — Pursuant to the statutory provisions of 1929
PA 9 (Act 9), the MPSC has the jurisdictional siting authority for intrastate natural gas pipelines
regardless of pipeline diameter and length.'® MPSC approval is required for all Act 9 pipelines
before construction may commence. Applications under this statute are subjected to a review
of the proposed pipeline route, environmental and landowner impacts, engineering
specifications, and the public need of the proposed pipeline. Upon issuance of an Act 9
certificate from the MPSC, the applicant is granted the right of eminent domain and may initiate
condemnation proceedings for tracts of land it has not yet acquired. Furthermore, pursuant to
the statutory provisions of 1929 PA 69 (Act 69), the MPSC has the authority to regulate public
electric and natural gas utilities and to require them to secure a certificate of convenience and
necessity. Under Act 69, no public utility shall begin construction or operation of any public
utility plant or system, nor render service for the purpose of transacting or carrying on a local

198 FERC has siting authority for interstate natural gas pipelines such as the recent Nexus and Rover pipelines in
southeast Michigan.
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business, in any municipality in this state where any other utility or agency is engaged until such
public utility first obtain from the Commission a certificate of public convenience and necessity
that will allow such construction, operation, service, or extension. In other words, a competing
utility cannot build into an area already under a utility franchise. Because there are some areas
of the state without natural gas service, utilities seeking to provide service in these areas must
first obtain an Act 69 certificate from the MPSC.

4.2.1.5 Transmission — Transmission enhancements for deliverability and integrity are
long-term planning programs which ensure continued reliability and safe operation of the
transmission infrastructure by performing necessary work such as: pipeline lowerings, valve
replacements, pipeline relocation, new pipeline construction, and the efforts to mitigate third
party pipeline damage. These future-looking programs allow utilities to meet the needs for
Michigan's future capacity demands for continued deliverability and economic growth. Three
examples of this type of planning are Consumers Energy’s ongoing Saginaw Trail Pipeline and
South Oakland Macomb Network projects as well as SEMCO'’s Marquette connector pipeline.
The Saginaw Trail Pipeline project is currently entering its third construction phase and, when
complete, will have replaced and rerouted portions of Line 2800 around high-density population
areas, such as the City of Flint. The South Oakland Macomb Network project involves the
elimination of two transmission pipeline segments in the metropolitan area, and in turn will
improve deliverability and resilience, and reduce peak day risks to the system. The Marquette
connector will link Northern Natural Gas and Great Lakes pipelines in the Upper Peninsula,
providing increased access to natural gas for heating, power generation, and industrial uses, and
increasing resiliency by having multiple sources serving the area.

In addition to the system planning procedures that utilities develop for the transmission
facilities, outage planning procedures are also developed to allow for the continued
maintenance, upgrading, and expansion of the transmission infrastructure. Steady-state and
transient modeling software is utilized to plan and assess the capacity of each utility's
transmission system so that minimum required inlet pressures to the city-gate stations which
feed into the distribution system are met in order to serve existing firm customer demands. The
modeling software is also used to indicate when the system is not able to maintain the minimum
pressure, and to simulate the impacts of additional new customer demands. When the model
indicates the necessity of work in order to maintain minimum inlet pressures, equipment
outages are planned in order to upgrade the system. The outage planning considers the
required supply to firm capacity customers, while simultaneously allowing the necessary
maintenance and upgrade work on the transmission system. As a routine, all outage impacts
are studied so that all future outage events can be planned in such a way to ensure customer
firm capacity demands are met while supporting transmission operations and system health.
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4.2.1.6 Distribution - DIMP regulations require that utilities develop, write, and
implement an integrity management program which aims to assure pipeline integrity and
improve the safety of pipeline transportation. The regulations require that utilities include in
their DIMP rules and procedures for the identification of existing and potential threats to their
assets, evaluate the threats and develop a risk ranking system, identify and implement mitigative
measures to address the risks, and to understand their program performance and effectiveness
in order to continuously improve the DIMP.

In an effort to maintain the safety and reliability of the distribution facilities, utilities employ
various system and outage design plans to verify the resilience and robustness of their system.
The most prominent system design plans for the distribution infrastructure include: main
replacement, service line replacement, and asset relocation projects. All of these system
planning measures focus on replacing aging and compromised distribution infrastructure with
newer, and more integrally sound, pipeline materials. New pipeline projects may also be needed
Including relocating distribution assets to facilitate civic improvement work, mainly road and
sewer/water projects. New business connection projects are also included in the system
planning process in order to serve the ever-growing expansion of business demands, and the
resulting demand for distribution system expansion projects to meet the demand.

To facilitate the review of proposed and new customer loads, the utilities implement
distribution system modeling processes, which are routinely rebuilt multiple times annually in
order to accurately model current system operations. Scenarios are constructed, either at
current design conditions or at proposed conditions for new service installations, to model the
impacts on the system due to expansion projects and planned or unplanned system outages.
When the models indicate that pressures are becoming too low on the system to meet firm
customer demand, outages are planned in order to augment the system to increase capacity.
Each utility has their own limits placed on system pressures to trigger when system
augmentations are required. For example, Michigan Gas Utilities monitors for a 30% drop in
pressure and develops system repair plans when winter surveys indicate a 50% drop in the
system, while Consumers Energy identifies risk to the system at 7 pounds per square inch (psig)
for a 60 psig system. Some utilities, when necessary outages are identified, remove the facilities
to be out of service from their system models to see if the remainder of the infrastructure can
adequately serve customers despite the planned outage. Outage planning is a critical
component to system planning as it allows the utilities the opportunity to address maintenance
issues on the distribution system as well as perform upgrade projects in order to meet a
growing consumer supply demand in their service territories.

As an observation, integrity management is an evolving process and some utilities are
beginning to explore a different approach to system planning. More than one utility is in the
beginning phases of incorporating their individual storage, compression, transmission, and
distribution planning programs into one all-encompassing system and outage planning
program. While the core aspects of each individual program will remain, allowing the utilities to
assess the risks and develop a prioritization for the vulnerabilities present in each particular
facility type, the unification into a single program governing the planning for all facilities will
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allow for the assessment of all risks enabling the utilities to prioritize the highest risks to their
entire system.

4.2.2 Infrastructure and O&M Expense Prudence Reviews Through
Rate Proceedings

Pursuant to the statutory provisions of 1909 PA 300, 1909 PA 419, 1939 PA 3, and 1982 PA
304, the MPSC has the authority to regulate the natural gas sales, transportation, storage, and
distribution rates for public utilities distributing natural gas in Michigan. Within each natural gas
general rate case proceeding, the regulated natural gas utility must provide information related
to the O&M expenses and capital expenditures necessary to maintain and improve utility
infrastructure in order to provide safe, reliable service and meet customer service quality
expectations.

O&M expenses are the ongoing expenditures incurred by the regulated utility to operate its
natural gas system and maintain associated utility infrastructure. Typical activities performed
under O&M are related to: meter reading and routine exchanges; meter turn-ons and turn-offs;
incident response and investigation; leak surveys, patrols, and remediation; corrosion control;
pipeline and storage well integrity assessment and remediation; inspection, repair, and
maintenance activities on gas storage systems, compression equipment, transmission pipelines,
distribution mains, services, regulators, meters and other appurtenances to meet operational
and regulatory compliance requirements; underground facility damage prevention activities;
storage inventory, deliverability, and reliability; gas control and planning; and lost and
unaccounted for gas and company use gas. Significant areas of focus in O&M expense levels in
recent general rate case proceedings have been related to:

e Expanded use of inline inspection methods for transmission pipeline integrity
assessments and increases in the number of anomalies requiring remediation as a result
of increased inline inspection;

e Impact of storage integrity management requirements;

e Compliance with maximum allowable operating pressures for distribution and
transmission;

e AMR/AMI initiatives and the impacts on meter reading expenses;

e Leak response, survey, and remediation related to the condition of high-risk distribution
main and service materials; and

e Meter move-out from inside homes to the home's exterior.

Capital expenditures represent investments by the regulated utility to replace existing or
install new infrastructure. Typical capital investment projects are related to: public improvement
and asset relocation of facilities; main extension and customer attachments to serve new
customers; installation, replacement, or enhancement of storage wells, compression equipment,
transmission pipelines, distribution mains, services, regulators, meters (including meter move-
out), and other appurtenances to meet capacity and deliverability demands, address system
integrity, and meet regulatory requirements; and fleet, equipment, facility, and information
technology necessary to support business needs. Significant areas of focus and drivers for

97



Statewide Energy Assessment — Final Report

increases in capital expenditures in recent general rate case proceedings have been major
projects related to:

e Distribution main and service line replacement initiatives to accelerate the removal of
high-risk, vintage pipe materials that are more prone to leaks (Michigan gas utilities had
replacement schedules ranging from 50-100 years until the MPSC approved programs
beginning in 2011 to accelerate the replacement under schedules ranging from 20 to 30
years.);

e Replacement of transmission pipeline systems to address system integrity and
deliverability requirements;

e Installation of new transmission pipeline systems to enhance system supply, reliability,
and redundancy;

e Upgrades to existing compressor station facilities to address system deliverability and
reliability;

e Expansion of inline inspection capability on transmission pipeline systems;

e Advanced metering infrastructure.

4.2.3 Review of Supply Arrangements to Meet Customer Demand
and Redundancy in Gas Cost Recovery Proceedings

The purpose of the GCR Plan under Act 304 is for the regulated utility to present a proposed
plan for gas supply based on expected sales volumes that assume normal weather. This allows
the utility to calculate a rate, or “factor,” for cost recovery.

Within each annually reviewed GCR plan a regulated utility forecasts a design/peak day that
it must be able to serve reliably. It is typically based on the coldest weather experienced in the
utility’s service territory history on an end-of-January or end-of-February day. Some utilities
even provide their supply plan for an end-of-March peak day because it had been the coldest
day on the system and because the storage inventories become lower as the heating season
progresses. Most will factor in a wind component or other usage contingencies. The utility may
also consider the possibility of Colder-Than-Normal (CTN) weather having been experienced up
to the design day thereby affecting storage capabilities. The utility then describes how it will
meet its system requirements on each peak day. Supply requirements include forecasted usage
for customers taking full-service from the utility as well as gas choice customer usage (the utility
is the designated Supplier of Last Resort (SOLR) for gas choice and end-use transportation
customers).

Each utility provides a thorough explanation of how it will supply a peak day. Most utilities
include some sort of buffer above their forecasted design day requirement. This buffer is
typically determined using a Commission approved statistical approach. One such example
would be Consumers Energy’s 4% probability standard which equates to 1 in 25-year risk of
colder weather and higher associated demand than the utility's design cold plans. Others
employ a standard deviation buffer method such as SEMCO’s 2.5 standard deviation
requirement. This method projects design day requirements 2.5 standard deviation levels above
the estimated design day to provide a more robust level of protection should a design day
occur.
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A regulated Michigan utility typically plans for approximately 50% of its total winter supply
requirements to come from storage. The smaller utilities must lease storage from a third party
to achieve this level. The Commission has supported this level of storage because stored gas
provides price stability in times of high demand and reliability being that it is stored within the
state and therefore readily available. At the same time, it is prudent to have contingency plans if
most peak day supply requirements come from one supply source, storage facility, or otherwise.

The supply that comes in via pipeline on a peak day can be procured in different ways. The
regulated utility can bring supply in on one of the pipelines with which it has a firm capacity
contract. Firm capacity ensures that there will be space on that pipeline for the utility to
transport its supply. The utility then needs to contract for supply with a supplier. There is the
possibility that due to a pipeline incident, sometimes known as a “Force Majeure,” the supply
may not be delivered to the utility’s city-gate, due to the intended delivery route being
unavailable. Procuring all peak day supply requirements in this manner is unnecessarily costly
because the utility would have to hold redundant, and for the most part unused, capacity just to
protect for its peak day requirements.

The utility can also enter into a contract with a supplier or gas marketer to bring supply
directly to its city-gate. This eliminates the transportation aspect of the procurement for the
utility. It is the supplier’s responsibility to get the gas to one of the utility’s city-gates. Under
this arrangement the transportation component of the cost of gas is worked into the price.
Unless the utility fixes the commodity portion of the cost, it will be assigned the market price at
the time the gas is needed. This can lead to price risk, but in general it lowers the total cost of
gas (especially in periods of low commodity prices and adequate pipeline capacity) because it
reduces the amount of unnecessary pipeline capacity the utility must procure. Despite the more
"as needed” nature of this supply procurement method, its reliability has been proven over the
recent years. The city-gates of Michigan’s major utilities have enough liquidity to ensure that
supply has been available on peak days. Since the utilities have multiple city-gates, the possible
delivery points available to the supplier are numerous, which reduces the probability that a
Force Majeure event will affect the delivery. This procurement method may be costlier for short
periods during times of high demand, but with the Midwestern hubs now having ample supply
due to shale production, actual lack of gas supply has not and most likely will not be an issue in
the future.

A resilient system has facilities, systems, controls, and procedures in place that will provide
capacity for peak design days by utilizing diversity in gas supplies, multiple interconnections,
redundancies or bypasses in flow paths at critical facilities, and gas supply reserve margins. This
past winter's polar vortex experience highlighted the importance of a resilient peak day supply
plan. A resilient peak day portfolio ensures that if something were to happen to a major supply
source on a peak day, the impact to customers would be minimized to the best extent possible.
This diversity should apply to the storage fields as well as the pipeline supply. Storage diversity
would imply that not all the utilities’ storage sourced peak day supply is coming from one or
two fields. Diversity of pipeline supply means relying on multiple pipelines for transportation,
multiple marketers for supply, and multiple city-gates for delivery. Diversity in both areas
ensures the robustness of the utility’s peak day plan and minimizes the likelihood the utility will
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be unable to serve. Any changes that come about as a result of this report may add cost.
Minimizing cost has always been one of the primary priorities of the Commission with regards to
the GCR plans. Reliability has been a priority as well, but contingencies related to worst-case
scenarios now must be given more consideration than they have been in the past. The
imprudence of a minimally diversified portfolio had not been seriously questioned if the supply
was shown to be available at a reasonable cost. In future GCR plan cases, the Commission
clarifies that: 1) the utilities must consider contingencies related to resilience at key facilities and
2) the Commission Staff must consider more resilient peak day plans and make
recommendations that give a higher priority to this issue.'®

4.3 Vulnerabilities
4.3.1 System Limitations

Vulnerabilities vary from utility to utility and even within a utility from system to system. This
section will specifically discuss the following vulnerabilities: bottlenecks; seasonal restrictions;
required outages for maintenance; and worst-case scenarios/consequences on peak summer
and winter days. As discussed, and outlined in previous sections of this report, the
Commission’s authority with regards to these issues is broad and well founded in statutory
authority. The Commission’s authority rests in many different areas including rate case
proceedings; GCR plan and reconciliation cases; gas safety and technical standards; depreciation
rate cases; and pipeline and gas storage siting. The recommendations contained within this
section are based on the Commission knowledge of the infrastructure through the cases that are
related to these different statutory proceedings and the investigation done as part of the
information gathering for this report.

4.3.1.1 Bottlenecks are constraints on the system that prohibit current requests for service
or future expansion or growth to both existing and new customers. Bottlenecks can exist in
either the distribution or transmission portions of the system and can be related to other
existing vulnerabilities or past growth that has removed any redundant system capacities.
Bottlenecks can be remediated in many ways depending on the type of infrastructure and why
the bottleneck exists. Bottlenecks within the distribution system can be remediated by adding
connections between existing systems, replacing existing pipeline restrictions with larger

199 For a breakdown of each utility's peak day supply plan, see the peak day exhibits in the following dockets:
Consumers Energy Company U-20233, DTE Gas U-20235, Michigan Gas Utilities U-20239, and SEMCO Energy Gas
Company U-20245.
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diameter pipelines, upgrading regulator stations, and constructing new pipelines. Transmission
bottlenecks can include similar solutions but may also include adding interconnects with other
transmission pipelines or upgrading storage field capacity. The utilities use different design day
parameters for both distribution and transmission. Bottlenecks for transmission systems are
vetted in many different types of cases before the Commission including GCR plan and
reconciliation cases, rate cases, and pipeline siting cases. The Commission Staff would be a
party to those cases and make recommendation to the Commission on the need of any
proposed system enhancements. Distribution bottlenecks are typically vetted in rate cases in
which the Commission Staff would be a party and would make recommendations on the need of
any proposed system enhancements.

4.3.1.2 Seasonal Restrictions include the need for storage gas processing in the winter,
compression for summer storage injection, compression for end-of-season storage withdrawal,
and summer grid interdependencies related to increased reliance on natural gas-powered
generation. Similar to bottlenecks, any issues related to seasonal restrictions can be remediated
in different ways depending on existing infrastructure. Redundant processing can be added at
compressor stations associated with storage, additional compression horsepower can be added
to increase redundancy, and additional pipelines can be built to add capacity for summer peaks
related to generation. The utilities have a responsibility to recognize the need and propose
projects related to these restrictions and the Commission’s authority resides in the applications
filed in the rate cases, GCR plan and reconciliation cases, and pipeline siting cases. Commission
Staff would be a party to those cases and can make recommendation to the Commission on the
need of any proposed projects related to seasonal restrictions.

4.3.1.3 Required Outages for Maintenance can be required for different parts of the
system. In most situations the infrastructure is designed to be able to accommodate necessary
maintenance. Increasing reliance on in-line inspection tools for integrity management
assessments on transmission pipelines and the associated remediations cause outages that
impact the capacity of the system during shoulder and summer months. These outages can
restrict electric generation loads and storage injections. The assessments are necessary to
ensure the safety and reliability of the system and the utilities have a responsibility to recognize
and plan for the necessary outage windows to accommodate this system maintenance. The
Commission’s authority resides in the applications filed in the rate cases, GCR plan and
reconciliation cases, pipeline siting cases and pipeline safety. Commission Staff is a party to
those cases and can make recommendation to the Commission on the pipeline safety standards;
necessity of the outages for assessments and remediation; gas supply issues; and proposed
projects related to system enhancements to accommodate in-line inspection tools or increase
capacity.

4.3.1.4 Worst Case Scenarios on Peak Summer or Winter Days can impact both the
distribution and transmission systems. Summer peak day issues include pipeline ruptures. A
specific example of this would be a rupture related to third-party damage. Winter peak day
issues include many more and different issues across both distribution and transmission
systems. These issues include pipeline ruptures, but additionally, equipment failures at critical
regulator stations, compressor stations, or storage fields. The design criteria vary between
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utilities and reliance on any one piece of the utility’s system to meet that peak design day also
varies. Similar to the other vulnerabilities, the Commission’s authority is broad, and issues
related to the design, resiliency, and redundancies built into the systems can be addressed
through proceedings related to rate cases, GCR plan and reconciliation cases, pipeline siting
cases and pipeline safety. Contingencies related to worst-case scenarios must be given more
consideration than they have been in past cases before the Commission. The utilities should
strive for resiliency at key assets and should consider options including, but not limited to,
diversity in supplies, redundancies in key assets, and limited dependency on any one facility. In
future rate and GCR plan and reconciliation cases the Commission clarifies that: 1) the utilities
should consider contingency options for resiliency at key facilities and 2) the Commission Staff
should consider these issues and make recommendations to further the safety and reliability of
the state’s natural gas system, including, but not limited to, consideration of more diversified
peak day plans.

4.3.2 Infrastructure Failures

An infrastructure failure is the inability of the system to handle an event related to an
outside force or improper maintenance. Outside force can include natural causes, vehicle
damage, or third-party excavation damage. Improper maintenance can include human factors,
construction defects, material / equipment defects, or corrosion. Thus, the utilities are aware of
the necessity to prevent failures, and to be able to withstand failures due to outside force or
improper maintenance. Many of the design, construction, operations, maintenance, corrosion
control, employee qualifications, and integrity management regulations found in the MGSS and
the 49 CFR Part 192 are in place because of previous pipeline failures and were codified to
prevent similar incidents in the future. The utilities must be diligent in design, construction, and
maintenance of pipeline facilities and infrastructure to ensure that the system remains resilient
in its ability to prevent and withstand failures. The Commission Staff recognizes the potential
for unchecked events to later result in significant failures. On a day-to-day basis, the utilities
should be performing maintenance to the system that minimizes the possibility of future failures
and recognizes the need for future enhancements that are included and vetted in rate cases.
During pipeline safety inspections and the review of maintenance expenditures in rate cases, the
Commission Staff must consider the necessity of projects that will advance the reliability of the
system and aid the utilities in the prevention of future failures. The Commission addresses
issues related to failures in rate case proceedings and pipeline safety inspections / reports.

4.3.3 Interconnections

Interconnection vulnerability relates to the physical connection of pipelines within the
natural gas grid. Within the distribution grid, these connections add capacity and redundancy
that allows flexibility for maintenance or unforeseen outages. Interconnections also exist
between utilities within distribution systems. These connections are typically borne out of a
necessity because there are no other viable alternatives to provide gas to these markets. Within
the transmission system, interconnections allow for redundancy by having multiple sources of
supply. They accommodate maintenance, increase the ability to deal with failures, and provide
flexibility in getting gas into the utility’s system. The utilities are cognizant of the redundancy
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and flexibility created in having additional interconnections and study the necessity of
connections during ongoing system planning and system design work.  Distribution
interconnections within a utility’'s own system are often cost effective and easily constructed, so
the standard practice is to make these connections where feasible. As opportunities arise, new
transmission interconnections are studied and consideration is given to the benefits related to
the cost of gas, system redundancy, and reliability. Additionally, transmission interconnections
may exist that are unused or underutilized, which typically occurs because the utility can
negotiate more cost-effective rates through other connections. The need for new system
interconnections and the use of existing connections must be better understood and vetted in
future cases before the Commission. Natural gas distribution utilities should have diversity in
supplies and limit dependency on any one interconnection. The Commission recommends the
utilities consider the necessity and cost of new transmission interconnections including the
diversity in supply sources available and propose prudent investments to increase the reliability
of the natural gas system. Similarly, the utilities should consider diversification of supply sources
in the portfolio, providing for redundancy and reliability through the use of all the existing
interconnections available in GCR plan and reconciliation cases.

4.3.4 System Redundancy

System redundancy is the overall capacity of the system to deal with planned or unplanned
events. Capacity constraints can exist within a system because of customer growth,
maintenance activities that restrict flows, outages related to failures or some combination of
these events or prolonged cold weather. The utilities are aware of the need to have system
redundancy and study the necessity during ongoing system planning and design work taking
into consideration future growth, maintenance requirements, and different scenarios that could
potentially cause a partial outage. Like other vulnerabilities, the necessity for redundancy in a
system has to consider the cost for that benefit and the potential number of customer outages
that could occur if that system does not have sufficient redundancy. Seasonal redundancy
constraints may also exist on a system when an event occurs. The utilities should be diligent in
their system modeling / planning work to identify the necessity of system redundancy and the
Commission recommends the utilities look for opportunities to develop solutions that mitigate
risk of outages, improve operational flexibility, and accommodate future growth in demand.

4.3.5 Single Source Supplies

Single source supply is the dependency on only one source of gas to provide service to
residential and / or commercial customers. Single source vulnerability exists both in the
transmission and distribution systems. To create a system that has 100% redundancy, so no
customer is only provided service from one source, is cost prohibitive. Cost-effectively creating
redundancy in systems that provide service to tens of thousands of customers is a desirable
goal.

It is important to understand that natural gas outages can be much more labor intensive
than electric outages. The process of restoring natural gas service to customers involves
physically shutting off the natural gas to every customer at their meter; reestablishing service to
the system; and then reestablishing service to every individual customer including a leak test of
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the customers piping and relighting appliances. Developing resources and qualified individuals
to perform this work can take time. Restoration work in systems that contain thousands of
customers could take days and possibly weeks, which in winter conditions, may risk lives and
cost millions of dollars in property damage because of freezing temperatures in customers’
buildings.

Depending on the circumstances of the outage, the amount of time that it would take to
physically visit each meter for the initial turn-off and final turn-on varies. One Michigan utility
has established a target time of performing six shutoffs an hour and four turn-ons an hour per
technician. Turn-ons require more time because customer relights are involved. An outage of
just 1,000 customers would involve over 400 labor hours just to perform the work necessary at
each meter. Therefore, bringing in additional crews to assist with restoration can drastically
reduce the outage time. It is for this reason that mutual-assistance programs are vital to
ensuring an effective response; however, not all utilities have established these agreements.
While there are different entities offering mutual-assistance programs in different parts of the
nation, the one most pertinent to the state of Michigan is through the American Gas Association
(AGA). Refer to Appendix C for the current list of signatories.

The vulnerability of single source supplies varies from utility to utility and within a utility,
from system to system. The utilities need to be diligent in their system modeling work to
identify the most vulnerable systems and develop