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“Pop Quiz”:
What do auto insurance and new fransmission
have in common?

Answer:

Both are expensive to get,

but it can be much more expensive to
not have them when they are needed

Source: Herman K. Trabish, “3 serious failures in transmission planning and how to fix them: Planners need to think of the cost of not
building new lines, a new study urges,” Utility Dive, May 4, 2015.
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Background: Transmission Benefits and Planning

Toward More Effective Transmission
Planning:

Addressing the Costs and Risks of an Insufficiently

Flexible Electricity Grid
""" | The Brattle Group

WIRES
Johannes P. Pleifenberger The Beneﬁts Of Electl‘ic
Judy W Chong Transmission: Identifying

Akarsh Sheilendranath

and Analyzing the Value of
Investments

July 2013

e Brattle crou

Judy W. Chang
Johannes P. Pfeifenberger

J. Michael Hagerty

Reviewed effectiveness of
transmission planning
processesn identifying the
most valuable regional and
Interregional

Part of an ongoing effort
commissioned by WIRES

Previous study (2013) providec
a comprehensive guideline on
how various benefits could be
identified and estimated

Recent report focuses on
current planning practices,
iIdentifies deficiencies, and
makes recommendations on
how to improve
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Key Barriers to More Effective Grid Planning

There are 3 key barriers to identifying and developing the most
valuable transmission infrastructure investments:

Planners and policy maketi® not consider the full range of benefitthat

transmission investments can provide and thus understate the expected
value of such projects

Planners and policy maketds not account for the high costs and riske$

an insufficiently robust and insufficiently flexible transmission infrastructur
on electricityconsumersandthe riskmitigationvalue of transmission
Investments to reduceostsunder potential future stresses

Interregional planning processes are ineffectiand are generally unable
to identify valuable transmission investments that would benefit two or
more regions

Additional challenges related to regional cost recovery and stdig
state permitting processes
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The Need for More Effective Grid Planning

If not addressedparriersto effective regional and interregional
transmission plannindfaced nationwide) will lead to:

Lost opportunities to identify and select alternative infrastructure
solutionsthat are lowercost or highetvalue in the long term than the

(mostly reliabilitydriven) projects proposed hQylanners

Aninsufficiently robust and flexible grid that exposes customesd
other market participants to higher costs and higher risk of psjm&es

¥

Higheroverall cost ofdeliveredelectricity
and public policy goals from underinvestment
In transmission infrastructure

)
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The Full Range of Transmission-Related Benefits

2.
Reliabilityand
Resource
Adequacy
Benefits
8. 3.
Project Generation
Specific Capacity Cost
Benefits 1. Savings
Traditional
and
Additional
Production
/. Cost Savingg A
Employment 0
and Economic Additional
Stimulus Market
Benefits Benefits
5+6.
Environmental
& Public Policy

Benefits

Transmission accounts for
10% of customer bills but
greatly affectsat least half
of the other 90%

Omitting many
transmissioArelated
benefits (or assuming they
are zero) ignores the costs
and risk imposed on
customers through a
higher overall cost of
power
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“Checklist” of Transmission Benefits

Benefit Category
Traditional Production Cost Savings

1. Additional ProductionCost
Savings

2. Reliabilityand Resourcé&dequacy
Benefits

3. GenerationCapacity Cost Savings

4. MarketBenefits

5. EnvironmentaBenefits

6. PublicPolicy Benefits
7. Employmentand Economic
StimulusBenefits

8. Other ProjectSpecificBenefits

TransmissiorBenefit (see 2013 WIRES paper for details)

Production cost savings as currently estimated in most planning proc

a. Impact of generation outages and A/S unit designations
b. Reduced transmission energy losses
c. Reducedongestion due to transmission outages
d. Mitigation of extreme events and system contingencies
e. Mitigationof weather and load uncertainty
f. Reduced cost du® imperfect foresight of realime system conditions
g. Reducedaost of cycling power plants
h. Reduced costsf operating reserves and other ancillary services
I. Mitigation of reliabilitymustrun (RMR) conditions
2P az2NB NBIfAauAO a5F& mMé YINJSO
. Avoided/deferredeliability projects
. Reducedoss of loadprobability or c. reducedplanningreservemargin
. Capacityost benefits from reducefdeakenergy losses
. Deferredgeneration capacity investments
. Access$o lower-cost generation resources
. Increaseadompetition
. Increasednarket liquidity
. Reduced emissions of air pollutants
. Improvedutilization of transmission corridors
Reduced cost of meeting public policy goals
Increased employment and econonactivity;
Increasedax revenues
e.g., Stormhardening fuel diversity,flexibility, reducingthe cost of future
transmission needsvheeling revenues, HVDC operational benefits
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S Million

MISO'’s Transmission Planning

MISO considers a broad range of transmissi@hated benefits butonly
when evaluating projects that qualify as Mulvalue Projects (MVPS)

Approved MTEP Investment
by Year and Project Type

57,000

Multi-Value
Projects
(MVP)

51,000 - . .
- Generation Interconnection
g Reliability
0 -

Recent cycles focused on
addressing reliability needs and
none of the projects evaluated has
met MVP criteria

Expanding MVP process to
recognize that most projects can
provide multiple benefits
regardless of whether they fit the
multi-value category could help
region move beyond incremental
solutions driven by reliability needs
and narrowlydefined market
efficiency analyses
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lllustrative Example: Considering All Transmission
Benefits is Important

Estimated Annual Base Case Benefits and Costs of CA Palo Verde-Devers 2 Line
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With current economic transmission planning Adding other savings significantly increases
approaches the project is rejected overall benefits
Annualized
Cost of
Transmission S—— Rec?uc.ed
. Emissions/ Losses
Project
($71 Million)
Production Cost
Production Cost Savings All Savings

Base Case Base Case
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Inadequate Transmission Imposes High Risks

Most transmission planning efforts do not adequately account for
short- and longterm risks anduncertainties affecting powemarkets

Economic transmission planning generally evaluatdga y 2 NI | f €
conditions and typically ignor@ke high cost of shorterm challenges and
extreme market conditiongriggered by weather, outages, fuel supply
disruption, unexpected loagrowth

Planning does not adequately consider the full range of-leng
scenarios and does not capture the extent to which a less robust and
flexible transmission infrastructure withreclose lowestcostoptions

QX

Costs of inadequate infrastructure typically are not quantified but,
under some circumstances, can be much greater than the costs of the

transmissioninvestments

11| brattle.com



Planning for “Average” Conditions Can Lead to Very
Disappointing Results

>} The Flaw of
Averages

A classic case of the

Flaw of Averages involves
a statistician who drowns
while crossing ariver that
is 3 ft. deep on average.

This poignant rendition by
Jeff Danziger accompanied
Dr. Savage's October 2000
article in the San Jose Mercury

x  See below for details and examples on why we underestimate risks at the face of uncertainty:

12| brattle.com


http://web.stanford.edu/~savage/flaw/Article.htm
http://web.stanford.edu/~savage/flaw/Article.htm
http://web.stanford.edu/~savage/flaw/Article.htm
http://flawofaverages.com/
http://flawofaverages.com/
http://flawofaverages.com/

lllustrative Example: Considering the Range and
Distribution of Transmission Benefits is Important as Well

Range of Projected Societal Benefits of PVD2 Project Compared to Project Costs

$800
Top 50%

—>
$700
&

Bottom 50%
S600

S500
S400
S300
Annualized

Cost of
Project

$200

Annual Societal Benefits (Smillion/yr)

$100

2.3% 9.9%

S0

5@78

Base Scenario

3.3% 2.3%

Top 10%
—>
1.5% Probability of Scenario
1.5% 1.8%
18% Rec!uc'ed
1.9% Emissions & Losses
1.8% EEm ==

10 11

Production Cost

12 13 14 15 16 17
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Failure to Consider Risk Mitigation

Planning processes largely ignore the risk mitigation and insurance
value of transmission infrastructure

Given that it can take a decade to develop new transmission, delaying
investment can easilymit future options and result in aigher-cost,
higherrisk overall outcomes
G2 FFAYUR &4 S S ¢ limitaieRsl sO &6 Be very costly in tlemgterm
The industry needs to plan for shedand longterm uncertainties more
proactively and develop anticipatory planning processes

G SFald NBINBGaAE LIXIFYYyAy3aT (2RI & Y2
that are beneficial under mostircumstances
52Sa y20 O2Yy&aARSNI GKS Ylye LRGSYOGAl
result in very higkcostoutcomes

Focuses too much on the cost of insurance without considering the cost of not
having insurance when it reeded
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The Need for Better “Least Regrets” Planning

Planning processeshould identify specific risks and costd not
having a more robust and flexible transmissianfrastructure

Traditional “least regrets” “Least regrets” planning needs to
planning wants to ensure B>C, focus more on high-costs of not
focusing too much on low-benefit building transmission in some of
scenarios the scenarios
Project Cost $150 million Savings without | $150 million
Project
Transmission Benefits Cost Increase without Project
Scenario 1 $110million Scenario 1 $110million
Scenaria2 (BASE) $130million Scenarid® (BASE) $130million
Scenario 3 $200 million Scenario 3 $200 million
Scenario 4 $900 million Scenario 4 $900 million

Avg. Cost = $335 million
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Ineffective Inter-Regional Transmission Planning

Di vergent <cri t-eommoad earecmilmnat onr ™ |
approaches create significant barriers for transmission between region:

Experience already shows that very few (if any) interregional projects will b
found to be cost effective under this approach

Multiple threshold tests create additionhlrdles

All Interregional Benefits Planning processes need to be
| mproved to avol
common denomi nat

Benefits Benefits outcomeby evaluating
Considered Considered Interregional projects based on
by RTGL by RTG2 their combined benefit@cross

all regions

Benefits Considered
in Interregional
Planning Process 16/ brattle.com



Ineffective “Comparimentalized” Planning

Most planning processes compartmentalize needs as reliability,
market efficiency, publigolicy, and multi-value driven, which in turn

fails to identify valuable projects

Project

Type in 1 Projects Considered in MISRIM Planning:
RTO1 (as Ordered by FERC)

no

Reliability Yes

Market Efficiency no

Public Policy no no
Multi Value no no
o N
.\\\\. .z(\
Q~z\.\®v é(\c'\ ﬁ\(g

= Creates additional
barriers at the
interregional level by
limiting projects to be of
the same type in
neighboring regions

= Eliminates many projects

from consideration
simply because they
R2y Qi FAU
L ' YYAY3I d&o
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Recommendations for Policy Makers

Policymakers and regulatorplay a key rolan influencing the scope
of regional and interregional transmission planning efforts. We
therefore recommend that they encourage planners to:

Consider the full range of transmisstoglated benefits

Betterunderstand and estimate thieigh risks and high costs of an
insufficiently robust and flexiblgrid

az2@dS FTNRBY O2YLI NLYSYyGlrtAT Ay3 LINR2
G LIdzo f A O LJ2 f develdping prdijeBtLtttatrangprovid2 multiple
valuesat lower combined overall costs

Improve interregional planning processes to avoid leashmon
denominator approaches and consider the multiple but different values
that projects can provide to individueggions

All of these steps are necessary to meet regional and national energy
and public policyneeds
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About Brattle

The Brattle Group provides consulting and expert testimony in
economics, finance, and regulation to corporations, law firms, and
governments around the world. We aim for the highest level of client
service and quality in our industry.

We are distinguished by our credibility and the clarity of our insights,
which arise from the stature of our experts, affiliations with leading
International academics and industry specialists, and thoughtful,
timely, and transparent work. Our clients value our commitment to
providing clear, independent results that withstand critical review.

20| brattle.com



Ouvur Practices

PRACTICES INDUSTRIES
Antitrust/Competition Electric Power
Bankruptcy and Restructuring Analysis Financial Institutions
Commercial Damages Health Care Products and Services
Data Analytics Natural Gas and Petroleum
Environmental Litigation and Regulation Telecommunications and Media
Intellectual Property Transportation

International Arbitration

International Trade

Mergers & Acquisitions Litigation
Product Liability

Regulatory Finance and Accounting
Risk Management

Securities

Tax

Utility Regulatory Policy and Ratemaking
Valuation

21| brattle.com



Offices

NORTH
AMERICA

San Francisco

EUROPE

London

22| brattle.com



