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1.0

A Critique of the PSE Brief on Indian Point

EXECUTIVE SUMMARY

A recent report by PSE Health Energy, “ Evaluating the potential for renewables, storage, and
energy efficiency to offset retiring power generation in New York” provided an opportunity to
examine the roles of renewable energy (RE), energy efficiency (EE), and energy storage more
closely.[1] Moreover, the review of this PSE Brief yielded some other very valuable insights:

A. Burning fossil fuels not only worsens the existential threat of climate change, it exacer-

B.

bates the lethality of the COVID-19 pandemic,

The PSE Brief has specific errors, but more importantly the whole concept of redirecting
RE +EE away from reducing the threat of climate change to attempting to match the
energy production of Indian Point (1P) isinconsistent with the goals of the Climate L eader-
ship and Community Protection Act,

. Even if RE someday matched the energy output of 1P, it would not be areplacement for IP.

In order for RE to play alarger rolein the electrical power system it needs a cost effective
energy storage technology that does not exist today. This intermittency will not be solved
by present battery technology, leaving RE to depend upon the grid to assure adequate reli-
ability of our electric power system. But the grid itself is becoming more carbon intensive
as |Pis phased out and more gas plants are queued up to come on line in the next few
years.Nuclear power inherently hasits own energy storage by having very high energy
density fuel.

. Nuclear power plants typically operate as base |oad plants because they produce large

amounts of energy at a dependable constant rate. Wind power and solar energy, because
they are variable and intermittent, are not well suited to be base |load power sources. Plant
operators can control the electrical output of nuclear plants up or down. By contrast, one
can not cause the wind to blow harder or the sun to shine brighter. Until economical stor-
ageisdeveloped it is not possible to achieve the same level of energy production control in
RE systems as existsin nuclear plants. Nuclear plants have very high energy densities and
can produce far more electricity than RE per acre of land. The compact size of nuclear
plants per gigawatt-hour (GWh) makes them much easier to protect against the threats of
climate change. On the other hand, RE has certain advantages compared to nuclear plants.
However, this further emphasizes that matching GWh from nuclear power plantsto GWh
of RE, does not constitute an equivalence between RE and IP. Yet the whole theme of the
PSE Brief is an attempt to show such an equivalence, but this can not be achieved by just
matching electricity production from two very different technologies.

E. Much of New York State’'s energy program is on awrong track, and

F.

Closure of P marks the end of an effective environmental movement in New York State.

This critique of the PSE Brief isdivided into three parts. Part One describes why RE + EE never
replaced IP in the past and has not done so even after 1P2 was closed down. P2 is being replaced
by gas and thisfact refutes earlier claims by some that RE +EE would be able to match the energy
output of P2 immediately upon its closure.[2]

Part Two describes how, for years, the growth of fossil fuels has outstripped RE growth and how
this discrepancy will accelerate as the | P plants are closed. This dominating growth of fossil fuel
use spells the end of an effective environmental movement in New York.
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Part Three offers specific comments on the PSE Brief and provides an aternative figure to Figure
1inthe PSE Brief. This dternative figure shows that even if every existing and planned solar
panel in New York, be they behind-the-meter or part of a utility scale installation, plus every
present and planned wind farm in New York, plus every off-shore wind turbine being brought on
line, were perfectly executed in a RE plan to match the GWh from IR, this would take until mid
2028, at the earliest. Thiswould cost billions of dollars and would result in about 35 million met-
ric tons of carbon dioxide released to the environment, not including methane leakage, from gas
plants making up for the RE energy production shortfall. It would aso put more PM 5 particles

into the air that people breathe.

The energy production from IP is being replaced by fossil fuels, just like every other retired
nuclear unit in the country. Conflicts between renewable/environmental advocates and the nuclear
power community are distractions from the reality that fossil fuels are taking over much of the
electricity supply in New York State with over 4,200 MW of additional gas plants scheduled to
comeon lineinjust afew years. Further, there are anumber of important opportunities to deal
with climate change using combinations of nuclear and renewabl e technol ogies that are being lost
in the fog of this conflict.

Asthe PSE Brief stated, “ To meet climate targets, New York must rapidly deploy renewables and
energy efficiency rather than expand gas infrastructure as Indian Point retires.” Thisrapid
deployment of RE + EE isjust not happening, yet the gas and oil infrastructures are expanding.
This PSE Brief also pointed out “ ...it is possible that a portion of the plant’s generation might
temporarily be replaced by gas generation rather than renewables’ . Should specific errorsin this
PSE Brief be corrected, the Brief would show that “temporarily” could lead to at least eight more
years during which time more gas generated el ectricity would be needed to offset the RE shortfall.

New York State has never had an acceptable plan to deal with the closure of IP and does not have
one now. An acceptable plan would replace base loaded | P with areliable, economic, and suffi-
cient source of carbon-free electricity with the same temporal distribution and equivalent energy
storage capabilities, but only after the climate change threat had been resolved. |P has aready
achieved such goals by producing 80% of the carbon-free electricity in downstate New York. The
I P units are highly reliable, running over 90% of the time. These I P plants generated 16,695 GW-
hrs of clean electricity in 2019, meeting 25% of the electricity needs of NY C and Westchester
County.

Thisisacritical moment for the environmental movement in New York. Replacing | P with
gaswould greatly diminish or even destroy any hope of obtaining a low carbon futurein
New York. Regardless of one's position on I ndian Point, the key issueiswhether or not
Indian Point will bereplaced by gas. Thiscritique should serve as an invitation to PSE
Health Energy and othersto addresstheissue of “How do we get New York to start to phase
out gas?”
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20 PART ONE: RE +EE NEVER REPLACED INDIAN POINT

21 I ntroduction

For years RE + EE have beneficially been used to reduce gas usage. Where is the evidence that a
very different application, using RE + EE to replace IP, can actually be accomplished? This has
never been done before asindicated by 1P2's and |P3's high capacity factors; these nuclear units
were either producing large amounts of carbon free electricity, or they were shut down for refuel-
ing, off-line maintenance, or repairs. Thereis no evidence that RE + EE ever replaced IP. It isalso
shown that RE is both far too small to replace 1P2 + 1P3 and lacks economic storage to overcome
itsinherent variability.

In addition to these general observations, one can view the actual performance of RE for any time
period throughout the year by going to the NY SO dashboard. This was done for three special
occasions: (1) during an unusual event in March, 2019, (2) during avery hot day in July, 2109 and
(3) during the one week before and the one week after P2 was closed. In all three cases alarge
increase in RE would have been very valuable, but that did not happen. Why there was no large
increase in RE under these times of increased need for RE is explained in Section 3.1. EE is not
capable of producing GHG-free electricity, as discussed in Section 3.2.

What was observed was that when P2 and/or 1P3 were not operating, the RE contribution
remained small and fossil fuel useincreased. RE + EE did not replace | P under a variety of
actual eventswhere such a replacement would have been far more preferable than turning
to morefossi| fuel use.

2.2 An Unusua Eventin March, 2019

A unique opportunity presented itself in March, 2019 to demonstrate that EE and/or RE has the
potential to replace IP. At the same time that the Indian Point 3 nuclear unit was shut down during
anormal refueling outage, Indian Point 2 automatically shut down when a generator malfunc-
tioned. According to reporter Thomas Zambito* When Indian Point experienced an unplanned
total shutdown in March, natural gas' contribution to the grid ticked upward while renewable
sources like wind and solar continued to play a minor role” . Further, Zambito wrote, “ Wth an
assist fromthe grid’'s overseers, the state's energy sources shifted in a way that could offer a pre-
view of what's to come in the years ahead when Indian Point is scheduled to shut down for
good.” [2] This shift istowards greater use of gas. The NY1SO dashboard was used to examine
this unusual event and results are presented in Figure A-1 where the outage dates for 1P2 and 1P3
are plotted, as are the energy contributions from different energy sources. The simultaneous |oss
of both 1P2 and IP3 (nuclear is the gray line) was compensated for by increased energy from
hydro-power (dark blue), gas (orange), and dual fuel (gas/oil) sources, drawn in blue. One impor-
tant observation is that the contribution from wind power (green) and from other renewable
energy sources (light blue), not including hydro-power, was small before, during, and after this
dual outage. During that time of need, RE, defined here aswind power plus solar energy,
methane, wood, and refuse did not and could not respond to the loss of both P2 and 1 P3.
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FIGURE A-1 Fuel Use During An Unusual Event During a Very Hot Day in July, 2019

Fuel Use During March 2019 Shutdown

2.3  During aVery Hot day in July, 2019

It was fortunate that the simultaneous loss of P2 and IP3 in March, 2019 occurred when the
demand for electricity was at a seasona low. To obtain an indication of the RE contribution when
thereis hot weather, July 30, 2019 was examined. On that date the peak temperature in New York
City reached 94 degrees F. RE was not a major energy source during this peak demand day.

TABLE A-1 shows that the combination of wind energy and other renewables, exclusive of
hydro-power, is quite small totaling only 3.3% for that day. July is the peak month for solar radia-
tionin New York and yet the solar energy contribution wastiny. In January, about half as much
solar energy would be generated.

TABLE A-1 Fuel Use on July 30,2019

Energy source Average Daily Percent
Megawatts
Dual Fuel 7,478 34.5
Natural Gas 4,830 22.3
Nuclear 5,226 24.1
Other Fossil 158 0.7
Other Renewables 274 1.3
Wind 427 2.0
Hydro 3,311 15.3
Total 21,704 100.0
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24 Before and After the |P2 Closure

Even though some have claimed that RE +EE can replace 1P2 right now, actual measured data
refute this clam. Figure A-2 compares fuel usein the week before IP2 was closed and in the week
after IP2 was closed. As expected, the nuclear contribution decreased. Renewables, including
hydro-power, decreased dlightly and fossil fuel use increased. Additional analyses show that wind
power and other renewables were quite small in the week before and the week after the IP2 clo-
sure.

FIGURE A-2 Fudl Use Before and After the IP2 Closure

NY State Electricity by Source, Before
and After Shutdown of Indian Point 2

30% 32%

0%
Fossil Nuclear Renewable

Last week before coastdown M First week after shutdown

Source: Real-Time Fuel Mix, Historical Data (5-minute intervals averaged over April 17-23
& May 1-7, 2020), NYISO d (https://www.nyiso.com/real-time-dashb oard)

3.0 FUNDAMENTALSOF RE and EE

3.1 Renewable Energy-RE

As presented in Section 2 of this critique, data from the NY SO dashboard were used to expand
our understanding of the role of RE. Three actual events were examined: the response of RE dur-
ing an unusual event of March, 2019 when 1P2 and | P3 were both simultaneously off line, the
response of RE during the peak hot day of July 30, 2019, and the response of RE prior to and after
the closure of 1P2. Data taken over a multi-week time period encompassing the unusual event of
March,2019 showed that the RE contribution was small before, during, and after this unusual
event. Thisistypical. In al of the above three cases the electricity contribution from RE, exclu-
sive of hydro-power, was small and unaffected by the events of the day.

Thislack of an RE response in these situations when it is most needed is to be expected because
neither wind power nor solar energy is a dispatchable source of electricity. A source of electricity
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is“digpatchable’, as defined here, means that the amount of electricity from this source can be
increased or decreased in order to keep the grid's electricity supply and demand in equilibrium.
Hydro-power in New York can be increased by using stored water drawn from upstream water
impoundments, and is thus dispatchable. If the normal supply of electricity unexpectedly
decreases, as was the case in the March, 2019 unusual event, actions can be taken to increase the
water flowing through the hydro turbines. Similarly, within limits, more gas can be burned in the
gas turbines, if necessary, to keep the electricity supply equal to the demand.

As stated before, neither wind power nor solar energy are dispatchable sources of electricity. If
more electricity is needed one can’'t make the winds blow harder or the sun shine brighter. Simi-
larly, in situations where the supply of electricity on the grid aready isin equilibrium with the
demand, excess wind power and/or excess solar energy may have to be wasted in order not to
overheat the grid.[4] Until there are large amounts of dedicated energy storage, wind power and
solar energy will not become dispatchable like hydro-power with its upstream water storage capa-
bility. So even among renewabl e energy sources there are differences with wind power and solar
energy having less flexibility than dispatchable hydro-power. Wind and solar energy are not well
suited to be base load plants. Finally, hydro-power capacity in NY State is not expected to grow
significantly.

In 2019, wind power provided 4,454 GWh or about 3.3% of the state’'s electricity production
while solar energy, plus burning methane, refuse, and wood, collectively only produced about
2,700 GWh or 2.0% of the state’s electricity production.[5] Last year the | P units produced 16,695
GWh or 12.1% of the state’s electricity consumption, more than twice what wind plus all other
renewables combined produced.

The comparatively small RE contribution, the lack of dedicated energy storage, the inherent inter-
mittency and variability characteristics, the lack of historic supporting data showing that RE ever
replaced Indian Point, its lack of dispatchability, the different temporal distribution of RE com-
pared to | P and the data from the three events discussed above rule out RE as a replacement for |P.
RE has an important job to do; replacing gas usage.

3.2  Energy Efficiency-EE

Two major insights about energy efficiency came out of conducting this review of the PSE Brief.
The first insight was a comparison of RE to EE. They are often incorrectly treated as equivalent
by adding the MWh generated by RE to the MWh reduced by EE. RE can directly put electronson
to the grid without increasing the release of greenhouse gases (GHG). EE does not produce el ec-
trons; it reduces the need to produce electrons, particularly in fossil fueled power plants. In New
York State, with its near zero oil and coal generated electricity, the term fossil fueled plants, in
practice, means gas-fired power plants. By reducing the number of Gigawatt-hours (GWh) pro-
duced by gas, EE reduces the amount of GHG and air pollutants that might otherwise had been
released. In one sense EE and RE are similar, both RE and EE reduce GHG emissions by reducing
gas usage. Yet RE and EE are also radically different. EE can not put GHG-free electrons directly
on the grid, like RE can. What EE does is to create idle capacity at gas plants. Without EE, gas
plants would be producing more GWh and correspondingly, more GHG, as these gas plants are
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run more often to meet the increased demand for electricity. With EE, the demand islowered, less
gas-fired electricity GHG is produced, and the idle capacities at the gas plants are increased. The
idle capacity that EE created may be called upon if there is adecrease in supply, such as dueto the
closure of Indian Point, but thiswill generate more GHG. This more precise description of therole
of EE not only affectsthis PSE Brief, it appliesto all energy reports where the MWh generated by
RE are incorrectly added to the MWh saved by EE.

As ahypothetical example, imagine a gas plant that was producing 5,000 GWh/year of electricity
when a highly effective energy efficiency program was implemented, resulting in this same gas
plant only producing 4,000 GWh/year. Even though its output was reduced by 1,000 GWh/year,
the physical structure of the gas plant was unchanged. If need be, the gas plant could revert back
to producing 5,000 GWh/year. So a more comprehensive way to look at energy efficiency is that
EE reduces the amount of gasfired electricity and by doing thisit increases the reserve capacity of
gasfired electricity that could be put back into service, if necessary.

In summary, EE goes through an intermediate step of creating idle capacity at gas plants. Replac-
ing the electricity otherwise generated at Indian Point with EE actually means replacing Indian
Point with electricity generated from idle gas capacity. This misuse of EE leads to an increasein
GHG releases.

3.2.1 Additiona EE Information From NY SO

NY SO provides additional information about energy efficiency in Figures 3 and 4 of its 2019
Power Trends report, reproduced in this critique. Figure 3, reproduced as FIGURE A-3 below,
shows that there are significant GWh reductions in the forecast electric energy usage because of
energy efficiency. With little coal or oil electricity production and with nuclear power plants and
hydro-power running at high capacity factors, these projected GWh reductions will be in gas gen-
erated electricity. Because of EE, these projected reductionswill be in gas usage and will have
significant environmental benefits. For example, there is a projected decrease in electric energy
useinyear 2027, i.e., gas use, of about 22,000 Gigawatt-hours due to the benefits of energy effi-
ciency and behind-the-meter generation (mostly distributed solar). Thiswould result a GHG sav-
ings of about 9.4 million metric tons of CO, in just one year, compared to having this gas burned

in amodern combined cycle plants.
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FIGURE A-3 Energy Efficiency Impacts on Electric Energy Forecasts, GWh

Figure 3:

Electric Energy Usage Trends
and Forecast in New York State:
2018-2029
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NYISO’s Figure 4, reproduced as FIGURE A-4 below, shows the impact of energy efficiency on
the peak megawatts needed in the electricity supply system. Peak electricity demand in New York
ismostly met by burning gas. Any other use of EE, such as attempting to replace the Indian Point
nuclear units, is an inferior use of EE compared to using EE to reduce gas usage.

FIGURE A-4 Electric Peak Demand in New York State-Actual & Forecast 2018-2029

Figure 4: 37,000
Electric Peak Demand Trends in 36,000
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The PSE Brief has made asimilar connection between energy efficiency and gas usage. On page 2
of the PSE Brief it isstated “... the local region has add enough energy efficiency to reduce sum-
mer peak load by 190 MW...”. The summer peak load is met by gas.Therefore the PSE Brief
seems to be stating that EE reduces gas usage.

If it was attempted to use EE to replace some of the GWh generated by Indian Point, it
would be have to be done by burning more gas. Since the goal isto transition away from gas
use, then EE does not belong in Figure 1 of the PSE Brief. Indian Point does not produce
GHG and any processthat does, directly or indirectly, produce GHG is cannot be a replace-
ment for Indian Point.
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40 PART TWO-THE END OF EFFECTIVE ENVIRONMENTALISM
41  The Growing Use of Gasin New York

4.1.1 Years 2000 to 2019, Gas Outpaces Renewables

Shutting down the Indian Point nuclear units should not be looked upon as an isolated event but
rather as major step in series of actions where fossil fuel use, gas and oil, diminish the possibility
of alow carbon future for New York. Closure of these two carbon-free nuclear units may be a har-
binger of future nuclear plant closures, such as the upstate nuclear plants when their licenses
expire in about ten more years. Less obvious, but equally important, closure of 1P may mark the
end of any chance for the environmental movement in NY State to achieve its clean energy
goals.The following figure published by NY1SO isinstructive.[6] The PSE Brief has also used
thisNY1SO figure and made similar observations about the growth of fossil fuel usein New York.

FIGURE A-5NY Fuel Mix Trends. Capacity 2000-2019

Figure 20: New York State Fuel Mix Trends: Capacity 2000-2019

15% Hydro & Pumped Storage 14%

14% 14%

% JLIIET RELEY aUIEs

11%

1%
0%

Gas & Dual Fuel

47%

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Between year 2000 and 2019 New York’s generating capability from natural gas and dual-fuel
facilities grew from 47% to 59% in 2019, a 12% increase in the percentage of the fuel mix capac-
ity that comes from gas and dual-fuel sources. During this same time period coal declined from
11% in 2000 to 2% in 2019. Additionally, oil capacity declined from 11% to 6% of the mix in
2019. Between 1990 to 2016 New York’s GHG emissionsin the electrical generation sector
decreased from 63.01 to 27.72 millions of metric tons released per year, largely due to the phasing
out of coal and reduced oil use, which more than offset increased use of gas and dual fuel facili-
ties. However, NY Stateis now at a point where there are no more coal use reductions available
and, as discussed below, gas use will certainly rise and oil use may start to rise too.

NYISO’s fuel mix figure also shows that hydro and pumped storage have remained flat over this
past 20 years and their energy capacities are not expected to rise. Other renewables, like solar,
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burning methane, wood, and refuse, are tiny, representing a very small portion of the mix. Their
small total capacity has also been rather flat over thistime period.

Wind energy has grown from about zero to about 4.5% over this time period. While commend-
able, this hasto be compared to the 12% growth in capacity in gas and dual fuel capacity. Thereis
an inherent conflict here. Wind power reduces GHG releases while using gas and oil increases
GHG releases. Clearly, the gas and oil have outstripped the growth in wind power capacity by a
ratio of 12/4.5 = 2.7 or about 270 percent. Figure A-5 stopsin 2019 and therefore does not display
the impact of adding the 1020 MW Cricket Valley plant. It isnot clear if the CPV plant in Orange
County isincluded in Figure A-5.

4.1.2 Beyond Year 2019, Gas Continues to Grow

As shown in the table below, the addition of the CPV and Cricket Valley plantsis hardly the end
of adding more gas power plants, some of which were old coal plants that have been refurbished
to run on gas. Nine additional gas fueled projects are in various stages of development. The five
upstate plantsin zones A and C total 2,151 MW of gas capacity. The four gas plants in downstate
zones Jand G add up to 2,062 MW. New Yorkers are facing a surge in gas plant capacity of
around 4,213 MW.

TABLE A-2 Additional Gas Plants

Plant Name MW Zone | Start of Service | Technology
Dunkirk Unit 2 75 A April, 2020 Steam turbine
Dunkirk Units 3&4 370 A April, 2020 Steam turbine
Renovo Energy Center 531 C June, 2020 Combined cycle
Renovo Energy Center, Uprate | 531 C April, 2021 Combined cycle
Tioga Country Power 644 C May, 2021 Combined cycle
Ravenswood Gas 272 J June, 2022 Combustion turbine
NRG Berrians 465 J February, 2023 | Combustion turbine
Danskammer 615 G October, 2023 Combined cycle
Gowanus 710 J May, 2024 Combustion turbine

Gasalready hasalarge portion of electricity production in New York and it isgrowing rap-
idly. How do these new gas plants support NY State mandatesto have 70% renewables by
2030 and an economy-wide greenhouse gas emissions reduction of 85% below 1990 levels by
20507?
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4.1.3 Old Polluters and New Polluters

The Cricket Valley Energy Center (CVEC) claims that its new huge gas plant in Dover, NY:[7]
“...will be among the most efficient and lowest emitting power plants of its kind ever constructed.”
In addition to producing vast amounts of CO,, Cricket Valley has the potential to emit (PTE) the

following criteria pollutants:

TABLE A-3 CVEC PTEsfor Criteria Pollutants, Tons Per Year

NOx | CO vVOC SO2 PM2.5/PM 10 Lead
266.4 | 318.2 96.2 38.0 1754 0.0013

If thisisthe best that fossil fuel technology can offer, what can be said about the nine new gas
plantslisted in TABLE A-2, some of which do not even use superior combined cycle technology?
Note that Zone Jis New York City and none of the gas plants planned by May 2024 there will use
combined cycle technol ogy.

Thereislocal opposition to the Cricket valley and CPV plants. It is claimed that the CPV plant is
the only plant in the country without avalid TitleV permit, that there are 14 environmental justice
communities within 5 miles of the CPV plant, one of which isonly 400 feet from the plant. CPV
issited in the middle of a protected agricultural district. Riverkeeper pledged legal action against
the CPV plant.[8] In spite of two years going by, no legal ruling has been announced by River-
keeper on this action.

4.1.4 TheReliability of Gas-fired Electricity

Asthe PSE Brief points out, thereis approximately 6,800 MW statewide of steam and gas-turbine
capacity that will be near retirement age in New York by 2025. About 80% of the over-aged
capacity islocated in NY C. By 2022 the capacity in NY C at or exceeding the normal retirement
age will be around 2,800 MW, larger than the 2,062 MW of additional gas plantsidentified in
TABLE A-2 planned by May 2024. There could be a gas capacity deficit of at least 738 MW
through May 2024, even if everything is built on schedule.

In NY C this potential capacity deficit from over-aged facilitiesis projected to increase by another
1,200 MW by 2026. NY1SO has not identified any additional gas power plantsto deal with this.
NY State may haveto turn to increased use of oil-fired electricity if these over-aged gas plants
begin to fail and the remaining gas-fired electricity supply cannot keep pace with the demand.

Insufficient gas power plant capacity isjust one pathway to an insufficient gas-fired electricity
supply system. Another concern is the gas delivery network. There are new demands for gas as
consumers convert from oil to natural gas for heating their homes and for making hot water. This
has led to some utilities to declare moratoriums on hooking up new customers. As Consolidated
Edison stated “ The demand for natural gas, however, is outpacing supply on the coldest days due
to these conversions, preference for natural gas use in new building construction projects, and
constraints on inter state pipeline that bring natural gasto customersin Westchester.” [9]

A similar situation has erupted with another utility, National Grid, which serves Brooklyn,
Queens, and Long Island. NY State's Department of Environmental Conservation withheld a state
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water quality permit on arequested major pipeline addition, precipitating a declaration of amora-
torium by National Grid for new gas customersin their service area. This conflict between energy
reliability and impacts on the environment is not over, but involves a very dangerous temporary
solution: delivering the needed additional gas by trucks. Not only is this more expensive than
using apipelineg, it creates a new homeland security issue, as “truck bombs’ roll along State and
City roads in populated areas.

Most important, on May 15,2020 New York environmental regulators denied for the third time the
water quality permit for the controversial Williams Northeast Supply Enhancement pipeline.[10]
The water quality permit issue may eventually be averted by tapping into existing gas pipelines.
Thisin turn might require these existing pipelinesto run at higher pressuresto increase their
throughput to meet the needs of additional consumers. Higher operating pressures may result in
more methane |eakage.

415 Stranded Costs

The retirement age for gas turbine facilitiesis > 47 years and for steam turbine facilities, > 62
years.[11] As of 2021 there will be 1,897 MW of steam turbine plantsin NY that are 62 or more
years old plus another 2,811 MW of gas turbine plants 47 or more years old. It is assumed that
most of the gas plantslisted in TABLE A-2 to replace over-aged gas plants.

If the all the gas plants listed in TABLE A-2 are eventually closed down, along with their pipe-
lines and other support infrastructure, on a schedule consistent with NY State’s environmental
mandates, the stranded costs would be enormous. Thisis further complicated by the fact that as
the use of gasin electricity generation expands, so does everyone's dependence on a single energy
source.

4.2  The Growing Use of Oil in New York

Oil consumptionin NY City power plantsis small compared to gas consumption. However, this
may shift somewhat over time. Oil consumption peaks at cold weather. Climate change has been
predicted to bring colder weather and more frequent polar vortices. One recent analysis of the
effects of climate change on NY C concluded that over time NY C may become awinter peaking
area. Difficulty in having adequate gas supplies because of climate change may cause more reli-
ance on oil. Other actions may cause more reliance on oil. More people are resisting the construc-
tion of new gas power plants and new gas pipelines.

4.2.1 Polar Vortices

The frequency of polar vortices like also is affected by climate change. A specific instance of this
wasthe polar vortex that struck New York in January, 2014 driving temperatures down as low as 4
degrees Fahrenheit. During this freezing weather 1P2 and 1P3 continued to produce electricity.
These carbon-free power plants refuel every 18-24 months, typically in low electricity demand
periodsin the spring and in the fall. Under extreme operating conditions, including during polar
vortex conditions, there is no concern about running out of uranium fuel. For nuclear plants there
are no oil shortages, no fear of explosions caused by low gas pressure in the pipelines, no frozen
coal train tracks, coal conveyer belts, or oil barges frozen in the East River, no “truck bombs”
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mired in deep snow, and no concern about solar energy supply/ demand mismatches caused by the
winter sun setting hours before the daily demand for electricity peaks in the evening.

It appears that the PSC is preparing for burning more oil as the Indian Point Energy Center is
phased out.[13] The following was published by the PSC’s part of the winter assessment, “ the
major electric generating facility ownersin Southeast New York who own about 12000 MW of
dual fuel generation capability were contacted. Saff found that these owners are continuing to
implement lessons |earned from the Polar Vortex winter of 2013-2014, including having increased
pre-winter on-site fuel reserves, having firm contracts with fuel oil suppliers, conducting more
aggressive replenishment plans, and having more pro-active pre-winter maintenance and facilities
preparations.”

4.2.2 Maximizing Profits

Oll, especially low sulphur oil, is an expensive fuel. However, the NY State’s dua fuel plants
have already been constructed and adding more oil storage tanksis certainly easier than digging
up streetsto put in larger diameter gas pipelines. Building gas infrastructure is expensive too,
especially to provide gas energy for infrequent events. Where is the optimum mix of gas capacity
and oil capacity that would maximize profits for the fossil fuel industry? It may be at a point
where more oil use is more profitable.

Burning more oil undermines NY C’'s goal to phase out burning oil in NY City. It would also
diminish the value of replacing fossil fueled space heating and hot water systemsin NY C with
heat pumps since the electricity that energizes these heat pumps would be far more carbon inten-
sive per kilowatt-hour than they have been with IP operating.

4.3  Hedth Consequences

It iswell established that burning fossil fuelsin power plants has health effects, especially respira-
tory health effects. With regard to chronic exposure to air pollution, the NY C Department of
Health and Mental Hygiene found “ Further action is still needed to improve air quality, asitis
estimated that current (2009-2011) levels of PM,, g still cause annually more than 2,000

deaths,4,800 emergency department visits for asthma, and 1,500 hospitalizations for respiratory
and cardiovascular disease.” [12]

Peoplein Environmental Justice areas are disproportionately affected by chronic air pollution.[14]
Particularly concerning is that many of New York City’s older gas plants are located in Environ-
mental Justice areas, as shown in TABLE A-4. Climate change will make summers hotter and
longer, plus polar vortices more frequent. Yet replacing Indian Point with gas and/or oil exacer-
bates concerns about climate change. By closing the Indian Point nuclear plants, New York has
moved in the direction of more gas usage, backed up by oil usage when necessary.
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TABLE A-4 Gas Plants in Environmental Justice Areas

Rank | Name NOXx Tons of L ocated in Potential
Controls? | NOx Environmental Justice

Emissions, | Area?
in 2016

1 Ravenswood Yes 1,147 Yes

2 Arthur Kill No 344 No

3 Astoria Generating Station | No 196 Yes

4 Narrows No 199 Yes

5 Astoria Gas Turbine No 119 Yes

6 East River No 128 Yes

7 Gowanus No 41 Yes

8 Astoria1&11 Yes 69 Yes

9 59t Street Yes 32 Yes

10 NY PA Astoria CC Yes 36 Yes

In addition to the above plants, TABLE A-5 lists others.[15]

TABLE A-5 Additional Peaker Power Plantsin NYC

Plant Name Parent Company Location MW Online Date
74 St Consolidated Edison Manhattan 37 1968
Bayswater LIPA Queens 61 2002
Harlem River NYPA Bronx 94 2001
Hellgate NYPA Bronx 94 2001
Hudson Avenue Consolidated Edison Brooklyn 49 1970
Jamaica Bay LIPA Queens 61 2003
Joseph Seymour NYPA Brooklyn 94 2001
Kent NYPA Brooklyn 47 2001
Pouch NYPA Staten Idand | 47 2001
Vernon Blvd NYPA Queens 94 2001

There are chronic and acute health effects from air pollution. Before the COVID -19 pandemic it
was well established that people in Environmental Justice areas were already exhibiting height-
ened health effects due to their chronic exposure to air pollution However, chronic exposure cre-
ates a pre-condition that worsens acute consequences during less frequent, but more severe
situations.The COVID-19 virus attacks the respiratory system and people with pre-existing condi-
tions like asthma, are disproportionately suffering from this pandemic. If gas and/or oil useis
increased to replace Indian Point, especialy in Environmental Justice areas, this adds to the large
health consequences inequities, unfolding daily.
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A national study at Harvard University investigated whether long-term average exposure to fine
particulate matter (PM, 5) is associated with an increase in the COVID-19 death rate in the United

States.[16] This study concluded that an increase of only 1 microgram per cubic meter of PM, 5 is
associated with an 8% increase in the COVID-19 death rate.

4.4 New York Gets Slammed

All of New York City, Rockland County, and Westchester County in New York are classified as
non-attainment zones because their air quality does not meet EPA standards. So before the pan-
demic even struck their long-term (chronic) exposure of people in these areas was too high. The
following table lists the recorded deaths from COVID-19 as of May 13, 2020 for variousNY State
counties. The total number of fatalitiesin New York from COVID-19 as of May 13, 2020 was
20,153 amost exactly half of the fatalities for the whole United States.

At a8% increase in the death rate per 1 microgram per cubic meter of PM, 5, what would be the
health impact if the 1,587 MW of combustion turbine technology power plantsidentified in
TABLE 2 are placed into New York City should another similar coronavirus attack New York?
What would be the impact of these 1,587 MW of combustion turbine technology power plants on
chronic health effects? How many lives would have been saved in NY C if all of its electricity had
come from clean energy sources like RE and nuclear power?

TABLE A-6 NY Deaths From COVID-19@ May 13, 2020

Area Deaths
Kings County 4,636
Queens County 4,571
Bronx 3,268
Manhattan 2,022
Nassau County 2,004
Souffleed County 1,680
Westchester County 1,245
Staten Island 727

4.5 Economic Consequences

Like the rest of the nation, New York faces along road to economic recovery once this pandemic
isover. Thisdifficult economic recovery should not be further hobbled by shortages of electricity
because |P was prematurely closed. Unemployment figures are skyrocketing. Can anyone justify
putting over 1,000 well paid employees and contractors out of work at atime like this, adding to

the skyrocketing unemployment rates? Are we willing to lose the hundreds of millions of dollars
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in salaries, tax revenues, and community support each year that 1P provides? That money should
be pumped into the economy as part of the economic recovery.

In addition to health impacts, emissions from power plants are also harmful to New York’s econ-
omy.[17] Emissions from NY C power plants are estimated to cost at |east $62 million dollars
annually. Further thereisthe major issue of stranded fossil fuel infrastructure costsand NY should
not waste the billions of dollarsit has invested in RE in a misguided attempt to match the GWh
output of IP.

During extreme weather the demand for gas increases, as does gas prices. The steady output of
Indian Point under all weather conditions moderates the cost of gas.

46  Environmenta Consequences

Replacing | P with gas would be a huge environmental blunder. If IP were completely replaced by
gas, at least an additional 7 million metric tons of carbon dioxide, CO,, would be released into the
atmosphere year after year, assuming this gaswere burned in very efficient combined cycle plants.
If methane leakage from gas supply systems were accounted for, the number of tons of carbon
dioxide equivalent, CO,e, would exceed 7 million metric tons per year, possibly aslarge as 15

million metric tons per year.[ 18]

Greenhouse gas (GHG) releases of this magnitude would negate the whole purpose of NY's
recently passed Climate L eadership and Community Protection Act. For example, New York
plans to build the world's largest 9,000 megawatt off-shore wind farm by 2035. This huge under-
taking isintended to reduce the usage of gasin NY State. Because of the huge volume of GHG
coming from the | P gas replacement plants year after year, it would not be until after 2040 that this
off-shore wind farm showed a net reduction in accumulated GHG. A break-even date after 2040 is
far too late to meet CLCPA mandates or to be effective in dealing with climate change.

No new fossil plants should be built in NY State henceforth. Cricket Valley should bethe
Sate'slast gas plant to be constructed.

5.0 PART THREE-SPECIFIC COMMENTSON THE PSE BRIEF

5.1  PSE Brief, Comment #1-General Discussion of Energy Efficiency

The inability of EE to replace Indian Point is aready discussed in Section 3.2. Comment #1 adds
some additional perspectives. The PSE analysis assumed an energy efficiency increase from 1%/
year in 2019 to 3%l/year in 2025. This would be atripling in the growth rate of energy efficiency
injust afew years. While desirable, isthis tripling of the efficiency growth rate actually imple-
mentable?

New York isthe most energy efficient state in the nation. One reason for NY State's high effi-
ciency ranking is the long term high cost of electricity, particularly in the downstate region. Peo-
ple aready have responded to this price signal and have taken steps to reduce their electricity
usage. A second reason for NY’s high ranking in energy efficiency isthat many peoplelivein
apartment houses which, typically, have less outside exposed area per resident than single family
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homes. Generally speaking, that shape reduces energy use per person. Third, the NY C subway
system is far more energy efficient than other means to get about in abig city area. NYC isthe
center for the finance industry which isless energy intensive than manufacturing industries. Many
of the lower hanging fruit on energy efficiency may have been picked already, creating adimin-
ishing returns situation on further investments in energy efficiency.

A few years ago a Synapse report, sponsored by Riverkeeper and the Natural Resources Defense
Council raised some important issues about achieving energy efficient goalsin New York
State[19]: “ The CES order assumes annual incremental savings through energy efficiency of
roughly 1.5 percent of overall electric energy demand, resulting in a reduction from ~160k GWh
in 2016 to ~146k GWh in 2030. However, the CES order does not include any mechanismto
ensure that these levels of energy efficiency are achieved, in contrast to the binding and enforce-
able 50 percent by 2030 renewable energy target enacted by the CES order. Nor has the Public
service Commission enacted any other policies outside the scope of the CES order to ensure that
the state achieves these levels of energy efficiency. Rather, existing policies (which consist prima-
rily of Energy Efficiency Transition Implementation Plan (ETIP) targets and budgets for each of
the state’s investor owned utilities) guarantee only a small fraction of the 1.5 percent annual
incremental savings.”

Have these administrative defects been corrected?

5.2 PSE Brief, Comment #2-Specific Discussion of Energy Efficiency

As explained in Section 3.2, there is no historical evidence that energy efficiency has ever dis-
placed the GWh produced by Indian Point nor is even capable of doing this directly. Therefore the
energy efficiency components of the Recently Deployed (2017-2019) and the Accelerated Targets
(2020-2025) columns should be removed from the PSE Brief’s Figure 1.

5.3  PSE Brief, Comment #3-Peak Energy

The PSE Brief commented on the NY I SO December, 2017 Deactivation report “ Since the report’s
release in December 2017, the local region has already added enough energy efficiency to reduce
summer peak load by about 190 MW an the winter peak load by about 140 MW.” However, peak
loads are served by gas fired electricity, not by based loaded Indian Point. The word “peak” does
not even appear in thisNY1SO report. There is no apparent connection between this comment in
the PSE Brief and this NY1SO report. Rather, the PSE Brief comment is supportive of the state-
mentsin this critique that energy efficiency decreases gas usage.

54 PSE Brief, Comment #4-Onshore Wind Power

There is considerable uncertainty in the growth rate of land based wind power. According to
NYI1SO, the state’s Clean Energy Standard anticipates as much as 17,000 MW of new renewable
energy development upstate.[20] However, NY SO observed “In its most recent award of REC
contracts announced in January 2019, NYSERDA noted that it is supporting 20 large-scale
renewabl e projects representing 1,654 MW of installed capacity. 93% of the awarded capacity
will be located upstate (in load zones A-E) where clean energy resources are already abundant
and access to load centers in southeastern New York is heavily constrained.”

NY SO went on to state “ Absent investment to expand the transfer capability of the bulk power
system, investment in renewables in upstate load zones runs the risk of bringing diminishing
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returns in terms of both renewable energy production and carbon dioxide emissions production
goals. Thisislargely because nearly 90% of the energy produced in upstate New York already is
derived from carbon-free resources. Because load in the region is not projected to grow, the addi-
tion of new renewabl e resources increasingly displaces other sources of clean energy generation
in the region.”

The impact of these NY 10 statements can be seen in Figures 24 and 28 of this 2019 NY1SO
report. Figure 24 shows that land based wind energy has already reached the point whereitis
aready curtailed (dumped) during certain times of the year. Figure 28 showsthat increasesin land
based wind generation has been quite flat since 2014.

There is growing resistance upstate to additional onshore wind development.

Figure 1 of the PSE Brief needs to be modified to reflect this NY SO information and growing
public resistance. Onshore wind does not belong in the Under Devel opment (2020-24) columniin
PSE Brief’s Figure 1. This potentia source of renewable energy belongsin a new column where
year 2024 is the left hand boundary. Further, it will take time to construct new on-land wind
power. Annual installation rates should be used reflect that these projects can not be instantly put
in place Use can be made of Figure 28 in NY1SO’s 2019 Power Trends report to estimate an opti-
mum build rate for onshore wind power, putting aside concerns about growing local resistance to
new installations.

Using this NY SO Figure 28, in 2008 onshore wind generated 1,282 GWh and by 2014 onshore
wind generated 3,986 GWh. Thisis equivalent to an annual growth rate in onshore wind power
energy production of about 440 GWh/year. Based on the PSE Brief’s Figure 1 onshore wind will
grow to about 2,200 GWhlyear. If started in 2024, assuming Segments A and B of an upgraded
transmission line (See comment #6) are completed on schedule and using an optimistic build rate
of 440 GWhlyear, thistask would be completed in 2029.

55 PSE Brief, Comment #5-Offshore Wind Power

The PSE Brief, on pages 3 and 5, refersto 1,700 MW of offshore wind power off of Long Island
available by 2024. These 1,700 MWsrefer to two 2018 solicitation requests, one by Empire Wind
for 816 MW and another by Sunrise Wind for 880 MW for atotal of 1,696 MW or ~1700 MW.
The 816 MW Empire Wind project is expected to connect to the grid at Con Edison’s Gowanus
substation. The 880 MW Sunrise Wind project has a planned interconnection point at the Hol-
brook and West-bus substations in the Town of Brookhaven. Note that Nassau and Suffolk coun-
tiesin Long Island are not areas served by IP. Consequently only the 816 MW project should be
considered as a potential partial GWh replacement for Indian Point. The PSE Brief assumed that
850 MW could be allocated to Zones G H, I, and J by 2024.

On page 5, PSE stated that 1,700 MW of wind power would generate roughly 7,400 GWh annu-
aly.In order to produce 7,400 GWh from a 1700 MW installation one would need a capacity fac-
tor of 49.7%. However, the PSE footnote 13 on page 4 states that “ e assume a 38% capacity
value summer and winter for offshore wind” . If the words “ capacity value” and “capacity factor”
are meant to be equal, then thereisalarge discrepancy in the calculated 7,400 GWh. The 816 MW
wind farm that connects to the Con-Edison Gowanus substation, multiplied by the NY SO capac-
ity value of 0.38, would then produce 2,716 GWh/year. The PSE Brief’s Figure 1 appearsto have
plotted the 7,400 GWh/year instead of 2,716 GWh/year, overestimating the offshore wind power
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by about 7,400-2,716 = 4,684 GWh/year. Figure 1 of the PSE Brief should be corrected to account
for this 4,684 GWh/year discrepancy.

The PSE Brief states that these offshore wind power sites“ ...will bring 1,700 MW on line by
2024...” . This date has considerable uncertainty. As summarized by Sunset Park Reports, Julia
Bovey, the Director of External Affairsat Equinor Wind USA (Empire Wind) stated in August,
2019 * Equinor aims to start constructing the wind farmin 2022 and to start producing power in
2024. But port upgrades must be completed first. For that reason, the company hopes that the
state will soon choose whereit intendsto invest in an assembly port.” Other issueswere identified
by Equinor last August, such as the need to build a new substation to convert energy into the cor-
rect voltage for the grid. Equinor plansto build concrete foundations for the wind turbine at the
Port of Coeymans, south of Albany. The PSE Brief did not clarify if these August, 2019 schedul-
ing issues have been resolved. With New York’s economy badly damaged by COVID-19 delaysin
construction seem likely.

There are potential political issues aswell. Greentech Media reported in February, 2020 that Vin-
yard Wind's offshore wind farm for Massachusetts will not reach completion in 2022 with the
developer “bowing to reality after the federal government confirmed a later-than-hoped permit-
ting deadline for the project” .

The 2,716 GWh Empire Wind project isin the Under Development (2020-24) category in Figure
1 of the PSE. Figure 1 needsto be redrawn so that the 2,716 GWh from Empire Wind is plotted as
starting to produce electricity in 2024.This part of the offshore wind project isidentified as phase
onein thiscritique (See TABLE A-8).

NY State is committed to building 9,000 MW of offshore wind power by 2035, i.e. another 7,300
MW after 2024. It was assumed that this additional offshore generated electricity would be shared
equally between NY C and Long Island. For phase two it was assumed that beyond 2024 the build
rate would increase significantly in order to meet the 9,000 MW by 2035 target. A one year delay
was assumed to retool the manufacturing centers to prepare for this higher build rate. Phase two
electricity production would begin in 2025. It is assumed that the install ation rate between 2025
and 2035 would be linear, i.e, 7,300 MW/10 years = 730 MW/year or 365 MW/year for NYC. At
a capacity factor of 0.38, offshore power would add about 1,215 GWh/yr for each year between
2025 and 2035, if everything went according to schedule. Note that this assumed post 2025 instal-
lation rate would be 170% faster than the present offshore wind build rate. If this much higher
build rate can not be achieved, or if the start date dips beyond 2025, it would take longer for RE to
match the GWh produced by Indian Point and even more GHG would have to be produced by gas
plants to prevent a shortfall.

5.6  PSE Brief, Comment #6-Improved Transmission Capacity

On page 4 of the PSE Brief thereisaclaim of 1,250 MW of new transmission capacity coming on
line in December, 2023. If one refersto Figure 26 of NY1SO’s 2019 Power Trends report, two
transmission projects are discussed, Segment A and Segment B. The PSC sought to increase trans-
fer capability from central to eastern New York by at least 350 MW (Segment A) and from the
Albany region through the Hudson Valley region by at least 900 MW (Segment B). These seg-
ments are in series. In order to bring electricity generated in Segment A down to the Hudson Val-
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ley region, Segment B must also be constructed to enable full use of Segment A. Because these
two segments are in series their capacities are not additive. The maximum capacity that can be
assigned to these segmentsis 900 MW, not 1,250 MW. Like offshore wind, onshore wind in Fig-
ure 1 should be put into a new category starting 2024 because of the proposed schedule for com-
pleting Segment B.

If this new 900 MW transmission line operated at 100% capacity all year long it would deliver
7,884 GWh/year. Thiswould be an upper bound on the amount of RE that could be delivered from
upstate NY to downstate NY through this transmission line. As shown in TABLE A-8, onshore
wind would reach 2,200 GWh by 2029, upstate distributed solar would reach 2,800 GWh/year by
2030 and, if one assumesthat all the utility scale solar was |ocated upstate, this would add another
2,200 GWhlyear by 2030. The sum of these three sources comesto 7,200 GWh/year. Severa con-
clusions can be reached from this. the sum of the average output from these three sources, 7,200
GWhlyear, is close to the maximum of 7,884 GWh/year that this 900 MW transmission upgrade
can handle. On an annual average basis Segment B would appear to be adequately sized to accom-
modate al the upstate RE identified in the PSE Brief. however, both the solar energy and wind
power vary with time. It is possible that the transmission line might not be able to carry al the
electricity that upstate RE produces during peak production periods, especially in years 2028-
2030.

The reverse situation would exist in the early years after this 900 MW upgrade goes into service.
In these early years only a small fraction of this transmission upgrade would be needed. In order
to be profitable, the transmission line operator might carry electricity generated by fossil fuel
sources, thereby negating the environmental benefits of these new renewable energy sources.

5.7  PSE Brief, Comment #7-Energy Storage

The PSE Brief addresses the issue of energy storage on page 5: “ Sufficient storage must be added
to allow renewable generation, rather than gas, to meet daily fluctuations in demand.” Unfortu-
nately, the PSE Brief is correct. Thereis not sufficient storage and gas already isbeing used to
produce the GWh previously produced by IP2. There are no batteries of sufficient sizeto deal
with fluctuations or intermittent nature of renewable systems and unless there is a breakthrough
on costs, a battery system of sufficient size would be prohibitively expensive. In redlity, gasis
being used across the country to overcome the intermittency of RE electricity production.

The following analysis explains why gas, not batteries, is used to overcome the intermittency of
renewables. TABLE A-4isalist of the largest global operational batteries either already in opera-
tion or expected to become operational by late 2020 or 2021.

The two Indian Point nuclear plants produced about 16,695 GWh/year or an average of 45.74
GWh/day. Even if huge areas could be found to place many square miles of solar panels to match
the electrical output of IP, there would still be major energy storageissuesin using solar energy. In
January in New York City there is no sunshine for about 16 hours per day. If one assumes alow
battery cost of $150/KWh, then the cost for batteries which would be able to match IP's output for
just 16 hours of one day, would be about $4.6 billion dollars. As TABLE A-7 shows, even the
world’s largest batteries do not approach the 45.74 GWh size needed to replace Indian Point for a
single cold day in January.
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Thelongest sunlit daysin New York City are in the summer with 14 hours of sunshinein late July.
This means that 10 hours is the minimum number of hours of storage to cover nighttime energy
needs. Using the above cost figures a summer only battery would cost about $2.9 hillion dollars.
This 10 hour storage battery would be up to 6 hours short in the January. These 6 hours would
mean that more gas and/or oil would have to be burned.

TABLE A-7 Largest Global Li-ion Storage Batteries

Project Capacity, | Duration, Energy,
MW Hours GWh
Hornsdale Power-Australia 150 1.2 0.180
Stocking Pelham-UK 50 1.0 0.050
Jardeland- Germany 48 1.0 0.048
Minamisoma - Japan 40 10 0.040
Nishi-Sendai-Japan 40 0.25 0.010
Laural AES-USA 32 0.25 0.008
Escondito-USA 30 4.0 0.120
Ponoma-USA 20 4.0 0. 080
VistraMoss Landing-USA (late 2020) 300 4.0 1.200
FP&L Manatee-USA (late 2021) 409 2.2 0.900
FP&L (date?) 100 4.0 0.400

It has been speculated that wind power might offset those time periods when the solar panels were
not productive. The annual average capacity factor for land based wind power in NY Stateisonly
0.26. Some of thislimited output would overlap time periods when the sun was shining, leaving a
smaller amount of energy to deal with the many hours when solar energy is unavailable. Even if
land based wind power was much larger than what is projected for NY, approximately three quar-
ters of the time there is no output. It is clear that a combination of land based wind power and
solar energy would result in gaps in electricity production that would be very expensive to fill
using present technology Li-ion batteries. Without energy storage overlaps in solar energy and
wind power production could lead to increased wind and/or solar curtailments. A mismatch in an
overbuilt solar energy capacity in Californiaand transmission limits and/or demand limits have
aready led to curtailments there.

Offshore wind power has a higher capacity factor than land based wind power with a capacity fac-
tor of about 0.38. As such, on average, there would be no output over 62% the time from offshore
wind. A year long, hour-by-hour, analysis would provide a more precise estimate of the lengths of
time and approximate dates gaps might occur between electricity demand and wind + solar sup-
ply. Such analyses based on actual data are becoming more available. However, as shown below,
the PSE Brief’s recommended 730 MW, 4 hour of energy storage would be insufficient to fill in
any gapsin electricity from wind/solar combinations longer than 94 minutes. These gaps in wind
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power-solar energy combinations would need large energy backup sources like gas or nuclear
power. To be consistent with the CLCPA, gas should be avoided to make up for shortfalsin RE.

Page 3 of the PSE Brief considers a need to deploy 730 MW of storage to the downstate region,
compared to the 44 MW of statewide storage today, asidentified in footnote 11 of the PSE report.
Typically energy storage just covers a4 hour duration, therefore these present 44 MW only store
0.176 GWh. Even if this 730 MW increase were achieved and had a duration of 4 hours thiswould
be equal to 2.92 GWh, as compared to the Indian Point daily generation of 44.65 GWh/day. Stated
differently, 730 MW of storage with a4 hour endurance would only produce the equivalent of
about 94 minutes’ worth (~ one and ahalf hours) of IP power production. Such energy storageis
best used to partially reduce peak demands. The present 44 MW of four hour storage is approxi-
mately equal to 6 minutes of the |P2+IP3 output. Energy storage in Li-ion batteries today are
mostly being used to smooth out short lived electricity quality issues and, to alesser extent, to
reduce afraction of the peak load. Batteries are not being used to replace base load electricity, like
what | P produces.

If economical energy storageisnot available, then RE will be backed up by the electric grid
which isincreasingly dominated by fossil fuel generated electricity, especially as Indian
Point is closed.

5.8 PSE Brief, Comment #8-Solar Energy

5.8.1 Distributed Solar Energy

For the purposes of this critique, downstate is defined as zones G+H+1+J. Upstate is defined as
NY CA minus zones (G+H+I+JK), where zone K is Long Island.

In creating Figure A-7 full credit was given for the 450 GWh of utility scale solar, 970 GWh of
distributed solar and 450 GWh of onshore wind listed in the PSE Brief’s Figure 1 under the col-
umn titled “ Recently Deployed”. These 1,850 GWh are plotted as starting in 2019 and continuing
forward at that rate for an indefinite period of time.

Attention then turned to new sources of renewable energy. It wasimportant to determinetheir start
dates, their build rates, and to match their total build as assigned to them in Figure 1 of the PSE
Brief. Using the PSE Brief’s Figure 1, the distributed solar associated with the Under Devel op-
ment column is estimated to be capable of producing 1,670 GWh when fully developed. Similarly,
the distributed solar associated with the Accelerated Targetsis estimated to be 2,800 when fully
developed.

Asto the 1,670 GWh of distributed solar, this was assumed to take place in the downstate area,
starting in 2020. Use was then made of NY SO analyses to estimate build rates.[21] NY1SO
reports acumulative solar output for zones G+H+I+J of 1,367 GWh over the time span of 2020 to
2024. These data were used to estimate an average build rate of 1,367/4 =342 GWh/year. At this
rate it would take 4.9 yearsto reach the 1,670 GWh/year level. For ssmplicity, it was assumed that
this task was completed in four years, from 2020 to 2024, with a build rate of 420 GWh/year.

page 22



A Critique of the PSE Brief on Indian Point

After 2024 it was assumed that all distributed solar installation took place upstate. Upstate build
rates based on NY 1SO data from 2019 to 2030 average out at 459/GWh/year.[21] To reach the
2,800 GWhl/year production rate would take 2,800/459 = 6.1 years, smplified to 6 years. Thistask
would start in 2024 and would be completed in 2030.

5.8.2 Utility Scale Solar

Utility Scale Solar is estimated to be about 2,200 GWh. Since the PSE Brief statesthat “ ...and
NYSERDA large-scale renewabl e energy projects coming onlinein 2024...” , Utility Scale solar is
assumed to be a large scale project and to start in 2024. Data on projected utility scale solar build
ratesin New York for the time period starting in 2024 are not readily available. It was assumed
that the build rate would be 370 GWh/year so that this task would be completed by 2030.

5.9  PSE Brief, Comment #9-GWh to GWh Comparisons Are Inadequate

Even if there were enough GWh from RE sources to match the GWh from IP, this would not
demonstrate that | P could be replaced by RE. There are a number of reasons for this as discussed
in the Executive Summary. One of these reasonsis because RE and | P have different temporal dis-
tributions. Temporal distribution issues shows up in avariety of waysin New York. ASNY1SO
has pointed out in its Power Trends reports, in the winter time the sun sets before the peak load is
experienced severa hourslater. Then there are times when the supply of wind generated electric-
ity exceeds the demand and the excess wind generation is then wasted, i.e., curtailed. NY SO has
presented figures in its Power Trends reports that display the hours when curtailment was neces-
sary. These RE temporal issues do not happen for IP and other nuclear plants which operatein a
constant output in all four seasons and throughout the day.

The PSE Brief recognizes the need to account for temporal distributions. On page 5 of the PSE
Brief “ Hourly grid modeling will be necessary to determine the optimal siting and oper ation of
storage to allow renewable resources to replace the consistent power provided by Indian Point
and other nuclear facilities’ . However, the storage situation is more complicated than what the
PSE Brief has described. Even when hourly data on wind power are available, sizing the storage
system can be difficult because large swingsin electricity output can happen in short time periods.

For example, arecently published report by the National Renewable Energy L aboratory provides
observed and forecast hourly power output from awind facility in the United States. [22] Asthe
data show, in the course of a single day in February, the power output varied from zero to almost
1000 MW. It is noted that there are wide bands on the hourly forecast wind power, on the order of
300 MW in this case. Given hourly datalike those presented by NREL, reproduced in Figure A-6,
does the technology exist to determine the optimal siting and operation of storage the PSE Brief
considers necessary? Battery storage is useful in maintaining high electricity quality, like keeping
variations in system voltage levels acceptably small. Batteries can be useful in reducing the use of
peaker plants. However, cost effective battery technology is not available today to fully support
RE. These more limited applications of battery storage may explain why NY State only has 44
MW of statewide storage today, asidentified in footnote 11 of the PSE report.

The relationship between energy storage and RE is complicated. The buildup of RE must be done
in concert with energy storage otherwise a situation like what has happened in California could
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occur in New York. California has raced ahead with constructing a great deal of solar energy
capacity, but relies on the centralized grid as aback up. This has produced what is called the “ duck
curve’ where centralized systems are now operated in an aless cost effective way. The output
from these centralized plants rapidly decreases as the sun rises in the morning and rapidly
increases at sundown. This has converted arather constant output from the centralized systemto a
complementary variable one to match the solar variability. Thisis not an economical way to run
the centralized system. Further, these gas burning centralized systems aways haveto bein a
standby mode, burning gas, to fill in the slack if there isa sudden drop in the RE output. California
had to sacrifice the environmental benefits of solar energy in order to maintain overall system reli-
ability by constantly burning some level of gas. It isafailure to major build RE systems without
their necessary storage systems Thisis a cautionary tale for NY State. Without low cost energy
storage, how does NY State avoid its own “duck curve’ asit races forward to build avery large
RE system, like a 9,000 MW off-shore wind farm needed to meet its own renewable energy man-
dates?

FIGURE A-6 Observed and Forecast Hourly Wind Power
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AN ALTERNATIVE FIGURE TO THE PSE BRIEF SFIGURE 1

Based on the information provided in TABLE A-8, Figure A-7 is an alternative to Figure 1 of the

PSE Brief.

TABLE A-8 Input Information for Redrawing PSE Brief Figure 1

[tem

Action

Comment

A. Energy Efficiency.

EE deleted from PSE Brief
Figure 1.

See Sections 2, 3.2, and Com-
ments #1 and #2.

B. 1,850 GWh/Year
from “Recently
Deployed” columnin
PSE Brief Figure 1.

Full credit given, starting at 2020.

450 GWhl/yr, from utility scale
solar +

970 GWh/yr from distributed
solar +

450 GWh/yr from onshore
wind.

C. Onshore wind.

Start in 2024, complete by 2029 at
which time this source would pro-
duce 2,200 GWh/year. Build rate
of 440 GWh/year.

See Comment #4.

D. Offshore wind.

Phase One: Install an annual
capacity for NYC of 2,716
GWhlyear by 2024.

Phase Two: Start in 2025, end in
2035. Build rate at

1,215 GWh/year.

See Comment # 5.

E. Distributed solar,
downstate.

Start in 2020, complete by 2024, at
which time this source would pro-
duce 1,670 GWh/year. Build rate
at 420 GWh/year

See Comments #6 and #8.

F. Distributed solar,
upstate, transmitted to
downstate.

Start in 2024, complete by 2030, at
which time this source would pro-
duce 2,800 GWh/year.

Build rate at 470 GWh/year.

See Comment #8.

G Utility scale solar.

Start in 2024,complete by 2030 at
which time this source would pro-
duce 2,200 GWh/year. Build rate
at 370 GWhlyear.

See PSE Brief, page 6.

Figure A-7 isan aternative presentation of the PSE Brief’s Figure 1. This aternative presentation
shows, in white areas, clean energy production from both Indian Point and renewable energy
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sources. The darkened area, filled with tiny dots representing PM,, 5 particles, comes from fossil
fueled plants that also add large quantities of GHG to the atmosphere.

Figure A-7 used, in full, all of the sources of RE in the PSE Brief’s Figure 1. Start dates for differ-
ent RE projects also came from the PSE Brief. Instead of assuming that all RE projects was fully
productive at their start dates, installation or build rates, were used. These build rates were derived
from several NY SO documents. When evaluating the transfer of RE from upstate areas to down-
state areas, crosschecks were made to assure that transmission capacities were not exceeded and
that the announced date of the completion of the new upstate to downstate transmission line was
adhered to.

Figure A-7 is an intentionally optimistic drawing. All RE projects were assumed to start on time
and reach completion using a build rate equal to or larger than actual experience. Therefore the
calculated date by which RE might achieve the same GWh output of P2 +1P3, isthe earliest date
possible, mid 2028.

Before RE GWh/year matched the 16,695 GWh/year electricity production of P2 + 1P3 there
would be a shortfall which was assumed to be filled by burning gas. Using both NY SERDA data
on the number of millions of metric tons of CO,, released from the electrical generation sector in
2016 and the number of GWh in the electricity sector generated in 2016, it was possible to esti-
mate the millions of metric tons of CO, per GWh of the mix of gas facilitiesin New York. This
ratio was used, along with this alternative Figure 1 to estimate the amount of greenhouse gases
produced through mid 2028 by the gas used to overcome any shortfall in energy. This estimated
figure came to about 35 million metric tons and did not account for methane |eakage.

It is highly improbable that any meaningful attempt will be made to match the energy output of
Indian Point with RE. It is much easier to put billions into mega projects like the world's largest
off-shore wind farm while building more gas plants and laying more gas pipelines.
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FIGURE A-7 Alternative Figure to PSE Brief’s Figure 1
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END NOTES

“Evaluating the potential for renewables, storage, and energy efficiency to offset retiring
power generation in New York.”, Annelise Dillon, PSE Health Energy, April, 2020. https://
www.pseheal thenergy.org/our-work/publications/archivel/research-brief-new-york-renew-
ables-indian-point/.

“Since that time, NY S Public Service Commission figures document increases in renewable
energy generation and reductions in demand that will exceed the amount of energy generated
by thefirst Indian Point reactor, by the time it closes in 2020. In 2020 and 2021, aroughly
similar amount of renwables and efficiency will come online, replacing the energy supplied
by the second reactor when it also shuts down in 2021.” Riverkeeper statement regarding the
Champlain Hudson Power Express’, Riverkeeper, 11.18.19.

“Natural gasfilled the gap when Indian Point shut down for nearly two weeks, data show”,
Thomas Zambito, Rockland/Westchester Journal News, April 2, 2019.

NY SO Power Trends 2019, Figure 24.
NYI1SO’'s 2020 Load & Capacity Data Report, Figure 111-3.

“New York State Fuel Mix Trends: Capacity 2000-2019”, Figure 20, NY SO Power Trends
20109.

“Ask Cricket Valley/Air Quality”, Cricket Valley Energy Center, October 12, 2017.

“Riverkeeper pledges legal action against efforts to replace Indian Point energy with gas’,
Thomas Zambito, Lohud newspaper, April 18, 2018.

“ About the Westchester Natural Gas Moratorium”, Consolidated Edison.

“New York’s Use of Landmark Climate Law Could Resound in Other States’, Kristoffer
Tigue, Inside Climate News, May 22, 2020.

Retirement age is defined as the age at which 95% of facilities with the same technology have
been retired.

PSC note 19090/19-M-0382, John B. Rhodes, October 17, 20109.

“New York City Trendsin Air Pollution and its Health Consequences’, NY C Department of
Health and Mental Hygiene, September 26, 2013.

“New Research Links Air Pollution to Higher Coronavirus Death Rates’, Lisa Friedman, NY
Times, April 17, 2020.
Adapted from Table 1 in “Dirty Energy, Big Money, Clean Energy Alliance, May 2020.

“Exposureto air pollution and COVID-19 mortality in the United States: A nationwide cross-
sectional study”, Dr. Francesca Dominici, et al, Harvard School of Health, April 24, 2020.

“New York’s Aging Power Plants: Risks, Replacement Options, and the Role of Energy Stor-
age’, Strategen Consulting, September 20, 2017.

Recent methane leak rates from 2.3% (Environmental Defense Fund) to 3.5% (R.W.
Howarth) have been calculated. At 2.3%, burning gas at the CPV + Cricket Valley plants
would release 8.3 million metric tons (MMT) of CO2, per year. At 3.5% thisfigure rises to

10.3 MMT of CO2, per year. Add in 1.8 to 2.2 MMT/year from dirty gas plantsin NYC and
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the total becomes 10.2 to 12.6 MM T/year. Since the CPV + Cricket Valley plants have about
a 25% GWh shortfall compared to IR, replacing this shortfall with gas would increase the
CO2, release even further. For additional information on methane see “ Assessment of meth-

ane emissions from the U.S. oil and gas supply chain’, Ramon A. Alvarez, et a, Science, 13
July, 2018.

“Clean Energy for New York” Synapse Energy Economics, Inc. Feb. 23, 2017, Footnote 3,
page 2.

NY SO Power Trends 2019, page 45.

“Solar PV Annua Energy Reductions, Behind-the-Meter”, Table 1-9b, NY1SO 2020 Load &
Capacity Data Report.

“Integration of Large-Scale Renewable Energy in the Bulk Power System: Good Practices
from International Experiences’, Figure 2, Sadie Cox and Kaifeng Xu, NREL/TP-6A20-
74445, March 2020.
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