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At a national level,
rational solutions cannot emerge from
an irrational regulatory framework......







Municipalities that have regulatory authority over transmission -
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Electric Service Territories
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~ America’s Electric Cooperative Network
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Where is Public Power?

There are more than 2,000 public power utifties throughout the LS. -
in every state but Hawadi, and in five territonies ~ here's a snapshot of
where each utility is loated.
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https://www.nerc.com/AboutNERC/keyplayers/Publishinglmages/NERC%20Interconnections..pdf




ISO/RTO Growth before 1996

Source: https://isorto.org




Order No. 1000
Transmission Planning Regions

The colored arcas are intended to
approximate the scope and location of
the transmission planning region but
are for illustrative purposes only.

HERE HERE HER

Order No. 1000

Transmission Planning Regions

California 1SQ (CAISO)

Florida Reliability Coordinating Councd (FRCC)

ISO New England (ISONE)

Midcontinent ISO (MISO)

New York ISO (NYISO)

NorthernGrid

NorthemnGrid Non-enrclied Members

Not Part of Order No. 1000 Region

PIM

South Carolina Regional Transmision Planning (SCRTP)
Southeastern Regional Transmission Planning (SERTP)
Southwest Power Pool (SPP)

WestConnect

WestConnect Non-Enrolled Members

Source: FERC https://www.ferc.gov/media/regions-map-printable-version-order-no-1000




NERC Reliability Organizations

Texas RE

- IR
L |

https://www.nerc.com/pa/RAPA/ra/Reliability %20 Assessments%20DL/NERC_LTRA 2022.pdf

MRO Midwest Reliability Organization
NPCC Northeast Power Coordinating Council
RF ReliabilityFirst

SERC SERC Reliability Corporation

Texas RE | Texas Reliability Entity

WECC WECC




NERC Assessment Areas

B MISO (Midcontinent Independent System Operator)
PIM

MRO - Midwest Reliability Organization
B MRO-Manitoba Hydro
MRO-SaskPower
W SPP

MRO
SaskPower

NPCC N .
Obtario NPCC — Northeast Power Coordinating Council

NPCC-Maritimes
NPCC B NPCC-New England
Maritimes B NPCC-New York

B NPCC-Ontario

Bl NPCC-Québec

SERC — SERC Reliability Corporation

NPCC I SERC-East
- New England M SERC-Central
B SERC-Southeast
2 Nel\lm'7$grk M SERC-Florida Peninsula
SERC Texas RE — Texas Reliability Entity
Central SERC Texas RE-ERCOT (Electric Reliability Council of Texas)
SERC § WECC

Southeast B WECC-CA/MX (California/Mexico)

B WECC AB (Alberta)

M WECC BC (British Colombia)

B WECC WPP (Western Power Pool)

B WECC-SRSG (Southwest Reserve Sharing Group)

https://www .nerc.com/pa/RAPA/ra/Reliability%20Assessments%20DL/NERC_LTRA_2022.pdf




NERC: Balancing Authorities as of October 2019

Source:

https://www.nerc.com/AboutNERC/keyplayers/

Publishinglmages/BA%20Bubble%20Map %20201
921106.tif




What's Broken

Too many entities with blurred authorities and the ability to just say “no”

Decision-makers with interests that conflict with the national inferest, e.g. fiduciary
duty to their shareholders or to their members

State and local decision-makers whose authority islocal and cannot recognize
regional and/or national interests

No single entity that is acftively designing (interregional and cross-interconnection)
infrastructure that is actionable and in the national interest

Lacking a nexus between those who could design linesin the nafional interest and
those who can mandate someone build them

Markets that are not free and cannot inform decisions needed for a grid 20-years out
Infrastructure that takes 10-15 years to design and construct

Few entifies that plan 20-years out using scenario planning

No one wants to pay for infrastructure in the national interest

Polarized nation and a politicized debate over whatis in the national interest




Yesterday: Ourregulatory framework was rational
when we were fransportfing fuels to central station
generators nearload, and load was predictable.

Tomorrow: Weather is the fuel, extreme
weather events are increasing, load is dynamic
and growing, and we need a fundamentally
different national grid.

Today: We are in the messy middle and need
to recognize that yesterday’s tools will not
enable tomorrow’s infrastructure.
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Figure 4. Solar resource in the United States in 2012




Macro Grid Node Voltage (kV)

‘ stage 1 100-161
230-300
Stage 2 5
Macro Grid Line 500
S—mgel — 735 and Above
Stage 2 DC Line
5

Tomorrow’s Grid

Source: https://www.esig.energy/design-study-requirements-for-a-u-s-macrogrid/



ZerobyfFifty Macrogrid

Figure B-5. ZeroByFifty HVDC transmission expansion.

Source: https://www.esig.energy/design-study-requirements-for-a-u-s-macrogrid/




MIT Study

400 4

USA +AC +DC u AC.Inter-PA

» AC, intra-PA
DC

i

w

o

o
1

200

100 4

Transmission capacity [TW-km)]

o
s

States |

PA — AC |
PA + AC |
USA — AC - DC | I

USA+AC-DC|)
USA + AC +DC|

| A

10 20 30 40 50 GW

)
)
3
R

Source: https://www.esig.energy/design-study-requirements-for-a-u-s-macrogrid/




765 kV and HVDC Components of LRTP Indicative Long-term
Road Map
Initially Presented in March 2021
T 765 kV Backbone
o , ~ in MISO Central
and MISO East
~ with heavy ties to
HVDC backbone in - PJIMWest 765 kV
MISO West and MISO -
South with connecting
HVDC link through lowa
and lllinois
HVDC and 765 kV
overlay legacy bulk
| - transmission voltage
CO\\\C%‘EIN\':‘*‘-‘:\Z“ b juwrswenec | evels as needed (345 kV
A=Et | 9 smmwsw | jn MISO North and
Lot O Fneesl 500 kV In MISO South)
= Potential 765 kV
. CONCEPTUAL ONLY ZMISO

Source: https://cdn.misoenergy.org/20230308%20P AC%201tem%2007 % 20Discussion%2001%207 65%20kV %20and%20HV DC 628088.pdf




Enabling Tomorrow’s Grid




Electric Infrastructure in the National Interest

1. Need one or more entities that would plan regional, interregional,
and cross-interconnection lines that are in the nationalinterest. The
decision-makers cannot be captured by market participants and
must base their decisions on the national interest.

2. Once lines are planned, those entities need the authority 1o bind
transmission developers to build the lines. This can be done through
a competitive process.

3. Astositing the lines, states, localities, tribes and federal agencies
with jurisdiction could be provided a set amount of time to work
with the developers to identify specific ROWs. Once the ROWSs are
designed, the chosen developers need eminent domain authority
that pre-empts any state or local decisions.




Potential Mechanisms for Implementation

» Congressional action is required.

» Some Options:
1. RTO’'s/ISO’s:

» Make participation mandatory nationwide

» Governance Improvements
® Frm requirements of interregional planning and dev elopment of designed lines

» Cost allocation would be determined under the RTO/ISO tariff.
2. New National Transmission Entity

3. Power Marketing Administrations: expand their scope and expertise; would
need to create new federal transmission entities where PMA’s are currently not
located




THE END
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