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Response to Jacobson and Delucchi’s rebuttal of my critique

A B S T R A C T

This paper provides further arguments why Jacobson and Delucchi’s (JD) critiques of my paper are misplaced. It
also provides additional references to work that reached different conclusions than Jacobson et al. Work by JD
and others is useful in identifying the plethora of assumptions required to conclude that intermittent renewables
can now be economically substituted for all current uses of fossil fuels throughout the entire economy.

My paper titled “100% Renewables Study Has Limited Relevance for
Carbon Policy” (Paper),1 which Jacobson and Delucchi’s (JD, here-
after)2 offered a rebuttal, essentially focused on comparing the work in
reference 4 at [1] to integrated resource planning (IRP) as that is
practiced in Oregon, and at the regional level across the Pacific
Northwest (PNW). In comparison to IRP, conclusions from the work by
Jacobson et al. requires heroic assumptions that (a) no transaction costs
exists to transform power systems and processes, (b) there are no en-
vironmental costs of renewables, (c) generation located anywhere can
serve loads everywhere, and (d) system reliability can be maintained
using storage strategies.

The debate here is not whether there is a role for such macro analysis.
Such analysis can provide useful insights. That being said, when it comes
to evaluating modifications to the existing power system, let alone the
overall economy, the type of work that Jacobson and colleagues offer will
not pass muster. Those assumptions may be reasonable if he had framed
his analysis as a “what if” designed to investigate how various technologies
behave (e.g., interact) under different operating conditions. City and
county staff, state and federal legislators, have neither the time, nor in
many cases, the skills, to parse that work. Rather, as we have seen – and
which I note in [1] - that kind of work is latched on to by well-meaning
people who do not understand what they’re dealing with. While the
Trump Administration exits the Paris Climate Accord and sets aside the
Clean Power Plan, doubling-down on work such as Jacobson’s in response,
while understandable, compounds the problem. Or as the saying goes,
“two don’t make a right.” What follows is my reply to JD’s critique of my
Paper. First, one of their comments appears as rebuttal. That is followed by
my response, which be surrebuttal in a contested hearing process.

Rebuttal 1:
“Much of his criticism centers on his claims that these studies are

not near-term utility planning documents and don’t evaluate costs as-
sociated with sub-hourly fluctuations between load and generation,
variations in capacity factor, curtailment, and storage.”

Surrebuttal 1:
My criticism is not that their work fails to address the near-term.

Both IRP and the regional power planning performed by the
Northwest Power Planning Council (NWPPC) tht appears in [1] are
long-term methodologies. They both use a 20-year horizon to arrive at
a near-term action plan. They use a long-run analysis to account for
the fact that utility capital investments are long lived. As such, my
Paper compares the assumptions used in [18] and reference 4 in [1] to
findings contained in Portland General Electric (PGE) 2016 IRP.3 Two
other IRP’s, one by PacifiCorp4 and one by Idaho Power5 have also
been submitted to the Oregon Public Utility Commission (Commis-
sion). All three IRP’s are required to meet the same design criteria.6

These IRP’s all rely on multiple complex models with numerous sim-
plifying assumptions that are only an approximation of actual real-
time operation of each utility’s system, and the broader Western In-
terconnection. However, as the guidelines at [6] illustrate, in each
case the analysis begins with the extant power system. NWPPC per-
forms electricity system planning for the four northwest states (Idaho,
western Montana, Oregon, and Washington) that make up the PNW.7

While the NWPPC modeling and analytics are at the regional level,
their development, operation, and interpretation proceeds through a
rigorous multi-year process that JD may find illuminating.

In the power planning conducted under the guidance of the
Commission, and that performed by the NWPPC, the levelized cost of en-
ergy (LCOE) of competing generation technologies is an input to calculating
the net present value of revenue requirements (NPVRR). In turn, NPVRR, in
addition to various risk metrics, are used to identify a preferred system
expansion portfolio.
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Rebuttal 2:
“…we suggest that Proctor has the relationship between energy/

climate policymaking and utility planning backwards: the former guide
the latter, not the other way around.”

Surrebuttal 2:
My Paper was not designed to argue that utility policy guides en-

ergy/climate policy, or vice-versa. Real-world utility policy develop-
ment and implementation is much more dynamic, rather than linear. An
example from Oregon may help illuminate the importance of under-
standing utility operations when attempting to use climate policy to
drive utility policy. SB1547,8 otherwise known as Clean Energy and
Coal Transition Act (Act), was signed into law in March 2016. It was the
product of discussions between advocates of renewable generation, the
environmental community, consumer advocates, utility representatives,
and the governor’s office. What brought these parties to the bargaining
table was a series of citizen ballot initiatives aimed at removing coal
from retail delivery in Oregon. This might fit JD’s argument that cli-
mate policy drives utility policy. However, while the Act, and by ex-
tension Oregon, have been heralded as an example of the first state to
ban coal-fired electricity from retail delivery,9 such is not the case.10

Such is not the case because the resulting utility policy does not re-
move coal from retail deliveries in Oregon by 2035, or any date thereafter,
for the reasons discussed in [10]. The process used to gain passage of
SB1547, most especially sidelining the Commission from the early nego-
tiations,11 removed an independent voice with the skill set to identify the
limitations of SB1547, and possibly offer solutions that might have pro-
duced a utility policy that could help achieve climate policy goals.

As is also described in [10], the cost per unit of CO2 removed by
increasing Renewable Performance Stanedards (RPS) requirements
(increased by the Act) is the most expensive approach to cut CO2

emissions.12 Comments submitted by me to the Commission on Pacifi-
Corp’s 2017 IRP provide further support for solid utility-level analysis
of alternative climate policies.13

Rebuttal 3:
“… Procter apparently is not aware of related work that we have done

that directly addresses his claims that we have not adequately accounted
for variation between load and generation, capacity factors, and so on…
we have two separate studies… that simulate matching demand with
supply and storage down to 30 s resolution for multiple years… ”

Surrebuttal 3:
One paper that JD is likely referring to, one by Jacobson, Delucchi,

Cameron, and Frew (hereafter, JDCF), appears as reference 20 at [1]. In
addition, in preparing my Paper, I read his reply comments to other
papers that called his analysis into question. My Paper was not focused
on providing an exhaustive review and critique of research countering
his work and his reply to those papers.

The reader may compare JDCF’s analysis to that contained in any of
the aforementioned IRP’s or the regional planning of the NWPPC. Here

again, reference [1] includes excerpts from PGE’s IRP to illustrate the
complexity involved in evaluating if a proposed system expansion leads
to reliability impacts. In contrast to IRP, JD’s methodology can only
address that issue at a very high level of abstraction. Further, while JD’s
argue that their grid integration study demonstrates that the various
storage technologies can economically maintain reliability, the types of
storage used are not economic either for PGE or for the PNW generally.

Rebuttal 4:
“...at least 28 other peer-reviewed papers have found, ... that de-

mand can match supply with 100% or near-100% renewable energy
systems of different sizes.”

Surrebuttal 4:
I invite JD and their collaborators to become versed in the eco-

nomics and operation of the electricity sector such as it exists today.
Such an investigation may bear fruit with respect to how modeling is
performed by utilities, various oversight bodies, be they state or federal.
Clack’s work14, which was released while I was developing my Paper,
represents a serious investigation of their analysis while keeping two
feet firmly planted in the “real world”.

Rebuttal 5:
“Procter claims we do not discuss externalities associated with

wind, water, and solar (WWS) resource extraction, fabrication, ship-
ping, construction, operation, and decommissioning. This statement is
not true. Section S10.1 of Ref. [2] states,”

Surrebuttal 5:
To reach conclusions about the social costs and benefits of competing

generation technologies for the U.S. and/or 139 countries, their analysis
must address the environmental impacts of renewable technologies with
the same level of rigor. There are many sources of information on the
environmental impacts of using renewables from extraction to disposal.15
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