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Another Inconvenient Truth: Carbon Price
Companies with heavy carbon portfolios are vulnerable to risks

W

ith mounting evidence of a warming climate, life must be getting uncomfortable for climate
skeptics. Surprisingly, however, they manage to hang on to what little evidence they can find
that allows them to continue denying the scientific facts and consensus. In July, the US
National Oceanic and Atmospheric Administration (NOAA) declared the first half of 2016
as the hottest on record and predicted that the whole year will also be a new record globally.
The monthly data from NASA and NOAA puts the planet on track to surpass 2015 as the hottest on
record. Referring to the new findings (graph below), Gavin Schmidt, the director of NASA’s Goddard
Institute for Space Studies said, “2016 has
The running average of global temperatures during 2016.
really blown that out of the water.”
Moreover, warnings about the warming
climate is no longer limited to the scientific
community, who overwhelmingly agree that
it is happening, at a rate that is faster than
many had predicted, and it is primarily manmade. The same message is increasingly
heard from investment and insurance analysts
who are concerned about the impact of
changing climate on investment portfolios
and exposure to risks.
Mark Carney, the governor of the Bank of
England, who essentially oversees the UK’s
banking and insurance sector, first publicly
talked about the risks imposed by climate
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change prior to the Paris COP21 agreement as reported in Dec 2015 issue of this newsletter. Speaking in
Toronto in July, he repeated the warning to those who might have missed the first one (photo below).
As reported in the Wall Street
Journal (16 July 2016), this time,
he vouched the same message in a
slightly different tone by pointing
out that only one-third of the
world’s biggest 1,000 listed
companies are providing enough
disclosure to investors about the
potential impact of carbon
pricing on their businesses.
Carney is particularly concerned
that the targets agreed in Paris in
Dec 2015 to reduce greenhouse
gas emissions might lead to
policies such as carbon pricing,
adding, “There is a risk that
financial markets will adjust
abruptly.”

Second warning for those who missed the first
Central bank governor says there is risk to investors from catastrophic climate events
that may affect insurers and reinsurers

Source: Bank of England’s Mark Carney Seeks More Disclosure of Companies’ ClimateRelated Risks By BEN DUMMETT in The Wall Street Journal, 16 July 2016; PHOTO: COLE
BURSTON/BLOOMBERG NEWS

Why should anyone pay attention
to Carney? Because aside from being the head of Bank of England, he is the chairman of the Financial
Stability Board, which has been asked by the Group of 20 industrialized nations (G20) to specifically
examine the potential impact of climate change on financial markets. He is also concerned about the
health of the British financial sector following the recent Brexit referendum. He said
“The thing that keeps central bankers up at night is the sort of sudden change in risk.”
His message was to underscore the importance of disclosure in guarding against shocks to the financial
system.

Could we kick the fossil fuel habit?
Petroleum, natural gas, and coal have provided more than 80% of total US energy
consumption for over a century, according to EIA; 81.5% in 2015, the lowest in the past
century. Under a business-as-usual scenario, it is projected to decline to 76.6% by 2040

Source: U.S. Energy Information Administration, Monthly Energy Review
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As the person responsible for
regulating the UK’s banks and
insurance companies, he said
lack of disclosure exposes
investors to potentially
catastrophic losses from
climate-related events
including potential liability of
company directors in lawsuits
involving climate disclosure.
He said, among other things,
“… longer term strategies are
going to be much more
important for value creation,
[and climate change] is one of
the issues that companies are
going to have to address.”
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According to the same article in the Wall Street Journal, Carney referred to efforts underway by the G20 to develop a global standard for green bonds – debt securities designated for energy-efficient
buildings, improvements in mass transit, etc. – as a new asset class for investors.
Some companies, such as Total, are taking note and
diversifying away from exclusive reliance on fossil
fuels (box on right) while others are taking less
dramatic steps, but taking steps nevertheless.
But even if other oil majors do not acknowledge
climate change or the risk of carbon pricing
specifically, they are taking baby steps that suggests
they are internalizing the inherent risks.
According to the International Energy Agency
(IEA), oil & gas industry investments were down in
2015 and expected to further decline in 2016. That
would be the first 2-yr consecutive decline in 3
decades. IEA says a rebound is unlikely in 2017.
While much of the decline can be attributed to
current depressed oil prices – who knows – perhaps
some oil majors are more cautious making additional
investments in oil and gas business. Perhaps they
recognize that it is no longer a sure bet as it used to
be.
In mid-July 2016 the IEA reported that Middle East
oil production was at historic high, 31 mmbd,
accounting for 35% of global supply. 

Total’s diversification away from oil is recognized
In July it was announce that Total S.A. is the winner
of the 2016 Energy Intelligence Award for
Leadership in New Energy, whatever that entails.
The award is to be presented to Total's CEO Patrick
Pouyanné, during the 37th annual Oil & Money
Conference in October 2016.
In making the announcement, Lauren Craft, editor
of EI New Energy, said, "Total stands out from its
peers due to its commitment to a cleaner energy
future,” adding, “It has gone far beyond words, by
making substantial investments, setting ambitious
targets, and placing climate at the heart of its
corporate strategy."
As reported in the July 2016 issue of this newsletter,
Total has emerged as a leader among oil majors
in adapting its business model to the climate
challenge by making significant investments in
alternative energy while incorporating climate
change into its business strategy. 

WSJ article

In Time All Cars Will Be Electric And Driverless
The future of transportation is electric, driverless, and running on renewable energy

S

peculation about the future of transportation, like common flu, appears to be contagious. Not a
week goes by
Tesla’s Model S
without another
celebrity,
business guru or
executive predicting
that future of
transportation is
electric. That, you may
say, is probable and
not newsworthy. What
is newsworthy is that
many of the same
people are predicting that the transition is likely to be at a pace much faster than many had expected.
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In July 2016, for example, Virgin Group founder Richard Branson was quoted as saying that he
suspected that 15 years from now every car on the road would be electric. Chances are that he made up
the number – 15 years – without giving it much thought. One can also assume that he was talking about
new cars sold in 15 years, not all cars on the road. That, of course, is what makes Branson Branson.
He was talking to CNN at a Formula E race, which he was attending to support the Virgin Racing team.
He said, “Formula E is pushing the boundaries forward into what will be the future. Fifteen years from
now, I suspect every car on the road will be electric.” He went on to elaborate:
“If governments set the ground rules — and they sometimes have to be brave and set positive
ground rules — and for instance said, ‘more than 50% of cars must be battery-driven in 10 years
and 100% in 15 years,’ we could make that happen. It will be great fun and really challenging to
do. The cars would be much more efficient… and battery technology will get better and better.”
But even if governments were brave – or foolish depending on your point of view – and set ambitious
targets for electric vehicles (EVs), it would take a while for EVs to make a dent in the overall numbers.
Currently, roughly 1 million EVs represent a mere 0.1% of the total number of passenger cars in the
world. Oil majors need not panic yet. Nor can they afford to be complacent.
That, however, does not prevent people from making bold projections. A report released by Lux
Research in July 2016 (graph below) says 30% of the world’s – we assume new vehicles sold – will be
EVs by 2030, powered by renewable energy.
More EVs and running on renewable energy by 2030

Writing in the
Dealing with
threats to the
transportation
fuel oil industry,
lead author Brent
Giles said, “Oil’s
dominant position
in transportation
fuels has proved
impregnable for
more than a
century, but real
threats abound
now,” adding

“Transportation
fuels, which account for some 80% of global crude oil demand, is the lifeblood of the industry.
As an extremely dense but affordable energy source, oil powers 1.2 billion vehicles globally that
use 800 billion gallons of fuel per year.”
Not the sort of message oil company executives like to hear or talk about. Tony Seba, a Silicon Valley
guru on emerging technologies is equally certain about the rapid disruption about to hit the $12 Trillion
energy and transportation sectors. He claims the disruption is happening as we speak, yet dismissed by
many insiders in both the oil and auto industry.
Seba says the tipping point may come as early as 2020 when new EVs will be cheaper than comparable
internal combustion engine (ICE) cars. By 2025, he says all new cars will be electric and not just in
Silicon Valley, or California, or the US but globally. Pointing to Elon Musk’s recent announcements,
Seba believes Tesla is already on its way to deliver affordable EVs with decent range and superior
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performance, to be charged with solar energy from customers’ rooftops.
Musk spelled out his vision of the future of Tesla and it is decidedly disruptive. Describing his master
plan for merging Tesla and SolarCity – reported in Aug 2016 issue of this newsletter – he seems intent to
dominate the autonomous vehicle and car-sharing business. In a blog post, Musk described his business
plan as follows:
“Create stunning solar roofs with seamlessly integrated battery storage; Expand the electric
vehicle product line to address all major segments; Develop a self-driving capability that is 10X
safer than manual via massive fleet learning; Enable your car to make money for you when you
aren’t using it.”
“The point of all this was, and remains, accelerating the advent of sustainable energy, so that we
can imagine far into the future and life is still good. That’s what “sustainable” means. It’s not
some silly, hippy thing – it matters for everyone.”
“By definition, we must at some point achieve a sustainable energy economy or we will run out
of fossil fuels to burn and civilization will collapse. Given that we must get off fossil fuels
anyway and that virtually all scientists agree that dramatically increasing atmospheric and oceanic
carbon levels is insane, the faster we achieve sustainability, the better.”
That is how people in Silicon Valley think and talk. Many fail, but few succeed and become the next
Google, Facebook or Uber. His car sharing plan is indeed Uberish. Just add Teslas on autopilot. Who
needs drivers.
Since Tesla owners are not necessarily the kind that need extra income – thank you – by sharing their cars
when not in use, “Tesla will operate its own fleet, ensuring you can always hail a ride from us no matter
where you are.”
Lot more energy on the rooftops

If Musk has his way, anyone can hail a
Tesla from “pretty much anywhere. Once
it picks you up, you will be able to sleep,
read or do anything else on route to your
destination.”
And he is not going to stop with
passenger cars. Musk plans to expand to
heavy-duty trucks and public transport
vehicles.
When it comes to charging all these EVs,
Musk plans to “create a smoothly
integrated and beautiful solar-roof-withbattery product that just works,
empowering the individual as their own
utility, and then scale that throughout the
world.”

Source: John Farrell, Institute for Local Self-Reliance

Whether Tesla can deliver any or all of this, of course, remains to be seen. Every automaker in the world
is now working on self-driving EVs, hence Tesla is likely to face stiff competition from many directions.
As for Musk’s vision of charging the EVs with rooftop solar panels augmented with batteries in the
garage, Tesla will face competition from others, including the utility companies who see electric
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transportation as one of few bright spots in their otherwise gloomy future.
In July 2016, the US Department of Energy (DOE) announced $4.5 billion in loan guarantees to
support commercial-scale development of an EV charging station infrastructure.
Fill them up from solar on the roof, store the excess in batteries

The Obama administration intends to
develop a national network of fast EV
charging stations by 2020 – a highly
ambitious deadline – to accelerate faster
adoption of zero emissions travel coast to
coast.
While many such projections and plans
may prove overly ambitious and/or
fantastic, all indications are that the
century long dominance of oil over
transportation is going to be challenged.
Whether the EVs will be charged from
rooftop panels – as Tesla/SolarCity would
like it – or from a network of charging
stations – as DOE and utilities would like
it – it is only a matter of time.

Have you got one on the roof?

This, plus the looming reality of a carbon price (preceding article) does not bode well for oil companies
that do not have a plan B, nor particularly keen to develop one. 

EDF Takes The Plunge On Hinkley Point While UK Equivocates
The world’s most expensive teapot awaiting final approval from new UK government

I

n late July 2016, after repeated delays and much trepidation, the Board of Directors of Electricite de
France SA (EDF) approved an £18 billion ($24 billion) project to proceed with 2 new reactors at
Hinkley Point – the first to be
“I was informed at the same time as you were”
built in the UK in more than 20
EDF’s CEO, Jean-Bernard Levy referring to UK’s decision to “evaluate” the project
years. The final investment decision
(FID), which apparently passed on a
10 to 7 vote, was greeted with
decidedly mixed reaction from the
investment community, who have
voiced concerns that the complex
project – the most expensive boiling
pot in the world – may financially
strain the state-run utility.
A press release following the vote said
the 2 reactors “will strengthen EDF’s
presence in Britain, a country where
its subsidiary, EDF Energy, already
operates 15 nuclear reactors and is the largest electricity supplier by volume,” adding, Hinkley Point C,
“is a unique asset for French and British industries as it will benefit the whole of the nuclear sectors.”
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The biggest surprise, however, was
an immediate and equivocal
announcement from the UK’s new
Business and Energy Secretary Greg
Clark who said the government
would carefully consider the project
before deciding on it in “early
autumn” (box below). Following the
Brexit referendum in June, the
project has taken an even more
pronounced political profile.
Source: INTERNATIONAL ENERGY AGENCY
http://www.bloomberg.com/news/articles/2016-07-28/edf-board-said-to-approve-24Speaking to reports on the following
billion-nuclear-project-in-u-k
day, EDF’s CEO Jean-Bernard
Levy said, “There is a new government in the UK and it says it wants to evaluate the project.” Regarding
the surprise announcement from Clark, he said, “I was informed at the same time as you were.”

Clearly, the EDF’s FID is not final until the UK government also approves. And clearly Hinkley Point is
as controversial in the UK as it is in France.
There is speculation that Theresa May, UK’s new Prime Minister, is not overly enthusiastic about the
project, which had the strong support of the previous Premier, David Cameron.
Hinkley Point C: Is it on or off?
By voting on the financial investment decision (FID), the EDF’s board has given the company’s CEO the authority to
proceed on contracts with its major partners and suppliers – assuming the UK government also gives its approval.
Hinkley Point C project consists of building two 1,630 MW Areva European pressurized reactors (EPRs) starting in 2019
and expected to become operational in 2025 at the earliest. The project’s price tag, estimated at £18bn (€21.5bn), is to
be undertaken in partnership with 2 Chinese companies, China General Nuclear Power Corporation (CGNPC) and China
National Nuclear Corporation (CNNC), which have agreed to assume a 33.5% stake in the venture. EDF, which is 85.3%
government-owned, will assume the remaining 66.5%. In September 2015, the UK approved a £2bn (€2.4bn) loan
guarantee for Hinkley Point C.
Previously, the UK government had agreed to a guaranteed price of £92.5/MWh (€110/MWh) for the output of the
plants – roughly twice the current wholesale UK price – for over 35 years, some 7% of UK’s electricity demand. This
would amount to a £30 billion taxpayer subsidy for carbon-free output of the plant and an expected 25,000 jobs.
Assuming that the UK gives its final consent, EDF would have to secure additional financing by issuing debt and selling
assets including divesting 49.9% of its fully-owned subsidiary, the French transmission network operator, RTE. By 2020,
EDF would have to sell around €10 billion in additional assets to finance the project. 

The critics of the project – of whom there are
many – are concerned that the project will
get mired in endless delays and cost overruns, which are typical for most nuclear
projects. EDF’s own nuclear plant in
Flamanville in Normandy, France, which is
of similar design, is already 6 years behind
schedule and is projected to cost €10.5
billion ($11.6 billion) – more than triple the
original estimated budget. Another nuclear
project in Finland is similarly mired in cost
over runs and is a decade behind schedule.
September 2016
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Setting that aside, these critics point out that at a time when the cost or renewables is in rapid decline and
their performance on the rise, it makes little sense to put so much investment in nuclear capacity.
A great project, if only EDF, or France, or UK, could afford it

One such critic, John Sauven, Ex. Dir. of
Greenpeace, was quoted in a Bloomberg
news article saying, “Similar reactors to
Hinkley have never been built on budget or
on time,” adding, “This government should
be supporting renewable energy companies
whose power plants are safe, quicker to
build and coming down in cost.”

EDF’s main supplier Areva SA, another
state-owned enterprise, is also currently
strained financially. The French
government, however, regards the project
as an essential component of France’s
nuclear prestige. Failure to proceed would seem as a major setback.
EDF has already spent £2.5 billion on Hinkley Point. Credit rating agencies have said they may
downgrade EDF’s future ratings if it decides to proceed, assuming it gets the UK’s final go-ahead. 

If There Is A Future For Nuclear Power It Certainly Is Not In The West
Atom is increasingly crowded out of market by the rise of cost-effective renewables

F

or nuclear diehards, like climate change skeptics or the pro-coal lobby, the accumulation of facts is
not particularly convenient, welcomed or comforting. Yet they steadfastly hang on to their longheld beliefs that seem increasingly divorced from the reality.

In case of nuclear power, 2015 was
reportedly the best in a quarter of a
century. Ten new reactors, a
record, with 9 GW of capacity
were added, increasing global
nuclear generation by 31 TWhs.
But before you uncork the
Champaign bottle to celebrate, bear
in mid that global solar and wind
capacity grew 5 and 6 times as
much, respectively, and renewable
generation increased 250 TWhs in
2015 compared to 2014. Solar and
wind generation grew 8 times more
than nuclear in 2015.

Not a growth industry

Source: Mycle Schneider and Antony Froggatt, World Nuclear Industry Status Report 2016

Surprisingly, global fossil fuel generation actually modestly declined in 2015 – partly due to the
phenomenal growth of renewables. Renewable critics can say what they wish, but the data suggests that
renewables are increasingly crowding out other fuels in the electricity sector.
In the case of the US, for example, non-hydro renewables accounted for nearly 17% of generation for the
September 2016
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first 6 months of 2016. Similar
records are routinely set in
countries around the world.

Nuclear not looking good among the big powers, especially Japan and
Germany
Annual Nuclear Power Generation by Country and Historic Maximum

These and much more may be
found in the 2016 edition of the
World Nuclear Industry Status
Report by Mycle Schneider and
Antony Froggatt. It is a
fascinating read and – as far as
this editor can determine – is not
particularly biased for or against
nuclear power, for the most part
reporting the facts (see report’s
key insights on page 10).
The report’s commentary, however,
Source: Mycle Schneider & Antony Froggatt, World Nuclear Industry Status Report 2016
is decidedly negative, especially
when compared to the phenomenal growth of renewables.
State of nuclear power in a nutshell: Not good

•
•
•
•
•
•
•
•
•

•

•
•

•

•

China effect
Nuclear power generation in the world increased by 1.3% in 2015, entirely due to a 31% increase in China.
Ten reactors started up in 2015—more than in any other year since 1990—of which 8 were in China;
construction on all started prior to the Fukushima disaster.
Eight construction starts in the world in 2015—to which China contributed 6—down from 15 in 2010 of
which 10 were in China. No construction starts in the world in the first half of 2016.
The number of units under construction is declining for the third year in a row, from 67 reactors at the
end of 2013 to 58 by mid-2016, of which 21 are in China.
China spent over US$100 billion on renewables in 2015 compared to US$18 billion on the 6 nuclear reactors.
Eight early closure decisions taken in Japan, Sweden, Switzerland, Taiwan and the U.S.
Nuclear phase-out announcements in the U.S. and Taiwan.
In 9 of the 14 cases projects are delayed. Six projects have been listed for over a decade, of which 3 for
over 30 years. China is no exception with only 10 of 21 units under construction delayed.
With the exception of United Arab Emirates and Belarus, all potential newcomer countries delayed
construction decisions. Chile suspended and Indonesia abandoned nuclear plans.
Renewables Take Over
AREVA has accumulated US$11 billion in losses over the past 5 years. French government decides €5.6
billion bailout and breaks up the company. Share value 95% below 2007. State utility EDF struggles with
US$41.5 billion debt, downgraded by S&P. Chinese utility CGN, EDF partner for Hinkley Point C, loses
60% of its share value since June 2015.
Globally, wind power output grew by 17%, solar by 33%, nuclear by 1.3%.
Brazil, China, India, Japan and the Netherlands now all generate more electricity from wind than from
nuclear power plants.
Chernobyl 30 years later; Fukushima 5 years later
Three decades after the Chernobyl accident 6 million people continue to live in severely contaminated
areas. Radioactive fallout from Chernobyl contaminated 40% of Europe's landmass with 40,000
additional fatal cancer cases expected over the coming 50 years.
Five years after the Fukushima disaster in Japan, over 100,000 people remain dislocated. Only 2 reactors
are generating power in Japan with closure decisions taken on an additional 6 reactors offline since the
accident.

Source: M. Schneider & A. Froggatt, World Nuclear Industry Status Report 2016
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But that, one might say, is how it is. Don’t take our word for it, take a look at the report and decide for
yourself.
The prospects are not particularly
encouraging among the historical
global nuclear powers – the US,
France, UK, Japan, or Germany
with the latter two essentially
phasing out of the picture.

For best years you have to look back
Nuclear Power Reactor Grid Connections and Shutdowns, 1954-2016 The China Effect

The figure on page 9 shows the near
total exit of Japan from the global
nuclear club soon to be joined by
Germany, which is phasing out its
remaining fleet by 2022.
Looking at the new reactor startups
and shutdowns (graph on right) one
can clearly see that atom’s best years
Source: Mycle Schneider and Antony Froggatt,. 2016
were between 1970 to 1990. Taking
China out of the picture (red bars), one can see little new construction since 1990s. This is referred to as
the China effect in the box on page
10.
How long does it take?
Average Annual Construction Times in the World 1954–1 July 2016

And if you are looking for the
reasons, you may find them in the
time it takes to build a typical reactor
(Figure below right) and its escalating
and highly uncertain costs – when
and if units actually ever come on
line.
Instead of decreasing over time, the
global trend has been on the rise –
with a few exceptions notably in
China and South Korea, where they
still seem able to build them rather
fast. But in Europe and America, the
later reactors have taken longer to
build.

Source: Mycle Schneider and Antony Froggatt, 2016

Peaked in 2002
World Nuclear Reactor Fleet, 1954–2016

The other problem facing nuclear is
that much of the existing capacity is
old and approaching its operating
life, as in the UK. With an aging
fleet – the mean age is around 30
years – the total number of operating
reactors appears to have already
peaked in 2002 (Figure below) and
may never reach that level even with
China and a few other countries’
efforts to build more.
Source: Mycle Schneider and Antony Froggatt, 2016
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European utilities, once big nuclear
powerhouses, have seen their share
prices plunge since 2006 and are not
in a position to wish to assume major
construction projects – which explains
why Electricite de France (EDF) has
had difficulties deciding to commit to
the Hinkley Point project in UK – a
massive undertaking at a time when
the company’s stocks have lost a lot of
value (preceding article).

Share prices not looking good either
EDF Share Price Development 2006–2016

Ditto for Areva as further explained in
Box on page 10.
Japan has all but abandoned nuclear
power following Fukushima 5 years

Source: Mycle Schneider and Antony Froggatt, 2016

ago (Fig on left) – as repeated attempts by
the government fall short with a skeptical
public who no longer trusts the
government, the industry or the nuclear
watchdog.

No future for Japan’s nuclear industry after Fukushima
Rise and Fall of the Japanese Nuclear Program 1963–2016

The simple fact that Japan has survived
without its nuclear reactors after
Fukushima suggests that it can carry on
without them moving forward. That may
turn out to be the outcome regardless of the
official government policy.
Few countries, most notably China and
South Korea, manage to build them fast

Source: Mycle Schneider and Antony Froggatt, 2016

enough and, until recently needed, massive
amounts of new capacity – which nuclear reactors
provide (Table below). But the record of
construction times and escalating costs are sure to
scare away any sober investor elsewhere. The
debate on Hinkley Point C is as much about the
costs as the time it takes to build new reactors.
Moreover, renewables are increasingly making
nuclear and coal irrelevant in many cases.

Few can still build them fast
Reactor Construction Times 2006–2016

The lumpiness of nuclear makes it so much
harder to justify them in most places where
demand is hardly growing, if at all. Why invest in
massive central generation in a world that is
increasingly becoming distributed and mostly
powered by renewable energy.
For anyone still favoring nuclear power, the
report’s account of Chernobyl and Fukushima,
which happened 30 and 5 years ago, respectively,
September 2016
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are likely to be depressing. It has taken 30 years to build a proper burial containment to Chernobyl (Fig
blow); not clear how much longer it will take for Fukushima to contain the damage. Neither site is pretty
to look at. Neither will be habitable for many decades to come.
Chernobyl 30 years on and no end to the problem

The most depressing part of the report –
from the nuclear point of view – is the
comparison of global investments in
renewables relative to atom since 2004
(Fig below). It shows that investment in
renewables have surpassed that in nuclear
energy by leaps and bounds with no sign of
a reversal in sight.

The New Safe Confinement at Chernobyl

One can, of course, argue that renewables
have gained momentum due to lavish
subsidies, mandatory targets and financial
or tax incentives. True, but similar
generous subsidies for nuclear have not
managed to generate much demand or
interest in places like the US or the UK,

Source: Mycle Schneider and Antony Froggatt, World Nuclear Industry Status
Report 2016

Not looking good for the nukes
Global Investment Decisions in Renewables and Nuclear Power 2004–15

both of which have done their best to
encourage new nuclear build over the
years to no avail.
The net result is over 400 GW of new
installed wind capacity and nearly 230
GW of new solar against 27 GW for
nuclear since 2000 (Fig on page 13).
Such trends are now accepted by most
experts.
Yes, of course, nukes provide reliable
baseload power 24/7. But even
accounting for this, nuclear generation
now trails wind and even solar – and
looking at the trends, the picture looks

Source: Mycle Schneider and Antony Froggatt, 2016

decidedly grim for the nukes going forward
(Fig below right).

Not looking good among the big powers
Wind, Solar and Nuclear, Capacity Increases in the World 2000–2015

Major economies including Germany,
California and New York are looking
towards providing more than 50% of their
electricity from renewables by 2030 and
beyond. Denmark and Hawaii, not big
economies, are hoping for a 100% renewable
future. There are no such targets for nuclear
anywhere in the world.
Even France and South Korea, once strong
bastions of atom, are moving cautiously on
nuclear and/or have downsized their nuclear
ambitions. Japan has effectively exited the
September 2016
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nuclear club as previously mentioned, as has Germany.
With the sole exception of China, where wind and nuclear generation have increased more or less in
tandem in the past 5 years, nuclear generation is set to fall further and further behind renewables globally.
Nuclear proponents – refer to August
2016 issue of this newsletter on Nuclear
Energy Institute – like to point out that
today’s wholesale electricity markets do
not adequately reward nuclear
generation’s reliable and carbon-free
output.

Not looking good among the big powers
Global Electricity Production from Wind, Solar and Nuclear 1997-2015

These people argue that adding a decent
carbon price to fossil fuels would
dramatically improve nuclear’s fortunes.
Perhaps, but most likely not enough to
make a big difference in the long run.
In mid-July 2016, in response to calls
from the NEI and others, the New York
Source: Mycle Schneider and Antony Froggatt, 2016
Public Service Commission (NYPSC)
proposed to offer up to US$965 million in subsidies to prevent several vulnerable nuclear plants operating
in New York from shutting down prematurely.
NYPSC has proposed to include all CO2-free generators – read nuclear – in the state's Clean Energy
Standard (CES) portfolio, thus saving several nuclear plants from early retirement for economic reasons.
The proposal would apply to Exelon’s 614 MW Ginna and 1,937 MW Nine Mile Point units 1 and 2,
and Entergy’s 882 MW FitzPatrick nuclear power plant, all slated for retirement in 2017 in the absence
of some sort of subsidy.
The NYPSC says keeping the nukes running would result in economic and environmental benefits
associated with carbon reductions, supply cost savings and property tax benefits at around US$5 billion,
i.e., a net benefit of US$4 billion, give or take a little.
Interventions such as this certainly help postpone the day of reckoning, but are not a cure to nuclear’s
other problems, as chronicled in the report. 
World nuclear Industry status report 2016
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Solar Roofs: A Million And Counting
More residential and commercial roofs go solar

O

ver 1 million US homes already have solar
panels on the roof, with the numbers
expected to grow. That leaves another 100+
million roofs as prospective customers for
solar installers and leasing companies who are
scrambling for market share and dominance in a
crowded space before the federal solar investment
tax credit (ITC) expires or state regulators change
generous net energy metering (NEM) laws
prevalent in most parts of the country.
As a point of reference, Australia, a country with 23
million population, already has over 1 million solar
roofs. For US, which has a population of 320
million, to match Australia on a per-capita basis, it
would need 14 million solar roofs – although the
average size of US installations tend to be much
bigger than Australia.
According to an infographic titled, How Popular Is
Home Solar Energy, which appeared in the 20 July
2016 issue of the Wall Street Journal (on right)
they are enormously popular, particularly in sunny
parts of the country with high retail tariffs and NEM
laws, which typically credit solar customers for
every net or excess kWh fed into the network at
prevailing retail tariffs.
This explains why roughly half of the home solar
Source: Cassandra Sweet & Jess Kuronen, How Popular Is Home
installations are in California with sizeable amounts
Solar Energy? The Wall Street Journal 20 July 2016
in Arizona, New York, New Jersey and Hawaii, all
states with NEM laws, lots of sunshine, high retail tariffs or all of the above. The numbers reported by the
WSJ, however, appear to be dated. In case of California, the total is already approaching 5,000 MW for
the 3 large investor-owned utilities alone. Adding other utilities, it is over 5,000 MW and growing.
Good bet for the house, if not the gamblers

The article reports that, “Falling
equipment prices and competition
among installers have driven the
average price of a home solar system
down 10.6% over the past year to
$3.21/W, or $16,050 for a 5 kW solar
array. A federal renewable-energy tax
credit can shave another 30% off the
total cost.”
Competition is fierce among the
installers, with SolarCity as the current
market leader with roughly a third of
the US market. High customer

Source: Renew Economy, 20 July 2016
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acquisition costs are among the major reasons that it is not as profitable as it may seem, despite all the
incentives. Installation costs in Germany and Australia are reportedly around half as much as in the US.
The economics of rooftop PVs gets better with scale. They are increasingly seen on both old and new
commercial rooftops. As reported in Renew Economy (20 July 2016), a 8.3 MW system was recently
installed on the roof of Mandalay Bay Convention Center in Las Vegas in Nevada. It will provide a
quarter of the Casino’s electricity needs – a good bet for the house, if not for the gamblers. 
WSJ.com articles

Energy Storage: Moving To Front And Center
The need for storage is too pressing to be ignored

he need for storing the excess generation – that is when it exceeds demand – is growing in tandem
with the rapid rise of renewables. It is no longer an isolated issue confined to windy Denmark or
Texas or sunny California, Hawaii or Australia. Nor is it an infrequent episode, as it used to be.
Increasingly grid operators in many parts of the world, including China of late, are confronted
with increasing number of hours when total output from renewable resources exceeds – and in some cases
dwarfs – available demand on parts of the network. Welcome to the world of excess generation.

T

To address excess generation, the grid operator – or whoever is in charge – can do one or a combination
of the following:





Curtail renewable generation;
Ship the excess supply somewhere else where it can be utilized;
Develop and rely on flexible demand; or
Store the excess energy for later use.

The first option is probably the least attractive – who wants to spill water from an overflowing hydro
reservoir, turn wind turbines off or refuse clean solar energy – especially given the amount of capital
invested in installing the renewable capacity. There are, of course, a myriad of other reasons making this
an unattractive option.
The time has arrived for distributed storage: Offerings from China target consumer market

Transmitting power
to somewhere else
may sound easy until
you try to do it. The
thing citizens dislike
the most after having
a power plant in their
backyard is having
transmission lines
over or near it.

Setting the not-inmy-backyard
(NIMBY) syndrome
aside, in most places,
there is not enough
spare transmission capacity to move large amounts of renewable energy to distant load centers. China, for
example, has hit a massive obstacle in developing its vast wind resources, namely, the lack of adequate
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transmission capacity given the long distances. Germany, California, Texas and windy states in the
Midwest are all in the same boat, to various degrees.
Flexible demand – that is load that can rise and fall in response to price signals or grid operator
commands – offer a lot of promise but are at a nascent state of development in most markets to play a
major role. An article on Next Kraftwerke in the August 2016 issue of this newsletter described the
business model of a successful German startup who is trying to do exactly this.
While we wait for more flexible demand and more transmission lines why not store the excess energy for
use at another time?
Storage: One size or technology does NOT fit all

Source: World Energy Council, E-Storage: Shifting from cost to value, 2016

Despite its obvious
appeal, the storage
option also currently
suffers from a
number of major
limitations, the most
obvious being that
there simply is not
enough of it. And it
is sorely needed in
all forms and
varieties; capable of
storing vast amounts
of energy stretching
from seconds to
hours, days and
months depending
on the requirements.

The best known way to store vast amounts of electricity at reasonable cost currently is pumped storage.
The problem is that we simply don’t have enough of it where it is needed.
According to the Energy
Information Administration
(EIA), US currently has 42
large pumped storage plants
with roughly 23 GW of
capacity. That may sound like
a lot, but is a drop in the
bucket in a 1,000 GW system.
The Federal Energy
Regulatory Commission
(FERC) says there are
applications to build another
18 GW of pumped storage in
the US. That is certainly a
step in the right direction but
will take years if not decades
to materialize. And by the time it does, the demand for storage will far exceed the available capacity.
Enough batteries for 1.2 million Teslas by 2020

The story is much the same in Germany, elsewhere in Europe, and nearly everywhere else where
renewable capacity is rapidly growing, adding to the need for storage.
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Which explains why so much investment and effort is being directed at storage – of all kinds,
technologies, storage media, sizes and applications (graph on page 16).
How can we tell? You know storage is moving mainstream when you get unsolicited adverts from
Chinese manufacturers offering packaged solutions ready for shipment to your doorstep (photo on page
15) as Amazon does with everything else.
Tesla, for example, is investing around $5 billion on a mega factory on a 3,000-acre parcel of land near
Reno, Nevada with the aim of producing 105 GWhrs of storage capacity for its own electric cars plus
extra capacity for Powerwall distributed storage batteries. It claims it can slash battery costs in half by
scaling up.
If it succeeds, it will be able to increase the production of Tesla cars from 50,000 in 2015 to 1.2 million in
2020. While that will help Tesla, and EVs plus distributed storage are seen as critical in storing excess
distributed renewable energy – say from rooftop solar panels in mid-day for use at other times – such
storage capacity will fall far short of what will be needed to store massive amounts of generation from
utility scale wind or solar plants.
In the end, a lot more will be needed, and not a minute too soon. 

Coal Fund Has No Takers
It is like throwing a big party and nobody shows up

oal’s fortunes are shrinking in one country after another. In the US, renewables are projected to
overtake nuclear generation by 2021 while surpassing coal by 2030, if not sooner. Even China,
which accounts for roughly half of global coal consumption, has apparently lost its appetite for
more coal as previously reported in this newsletter. Concerns about the climate change and air
pollution will increasingly pressure governments to move away from coal.

C

Carbon-rich and heavily polluting coal has been under pressure for some time, mostly from the
environmentalist. Lately, however, coal is getting pushback from an unexpected source: financiers who
are increasing shunning the fuel as a poor investment (lead article). And that is likely to be devastating;
the last straw that will eventually break the coal camel’s back.
Among the latest signs
of trouble – that is
beyond depressed prices,
falling demand, and
multiple bankruptcies –
was the stunning news
that the investment
community is literally
walking away from coal.

Coal’s future is, well, history; trillion kilowatthours

According to the Wall
Street Journal (16 July
2016) X2 Resources
Source: International Energy Outlook to 2040, EIA, May 2016
Partners LP, a large
fund set up to take advantage of depressed global coal prices – and other minerals and commodities –
announced it had failed to “execute any deals.” English translation: Nobody in his right mind would want
to invest in coal moving forward. And who can blame them.
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X2 Resources, was founded by Mick Davis, former CEO of Xstrata PLC, one of the biggest global
mining concerns. The fund initially attracted $5.6 billion in commitments “on the promise of picking up
bargains as the commodities bust forced fire sales,” according to the WSJ, adding, “But none of these
funds have made significant investments.”
“The fire sale didn’t happen,” and the investors didn’t show up. Coal mining asset prices may indeed be
depressed, but so are coal prices and prospects for future demand growth.
For anyone thinking about investing in coal the news is indeed sobering. Share of coal production in the
UK, for example, dropped from 31% in 2015 to 16% in 2016 year-on-year while renewables make up
25% – according to Department of Environment and Climate Change (DECC) – which has a new
name under Theresa May, the new British Prime Minister. That is a massive loss of market share in a
single year.
US coal: Best times are behind

In the mean time in
the US, the Energy
Information
Administration
(EIA) says gas-fired
power generation
should reach a record
level in 2016,
increasing by 4%
from 2015 to an
estimated 1,390 TWh
for 2016.

Source: Spencer Dale, Energy in 2015: A year of plenty, BP, 8 June 2016 and BP’s Statistical Review of
World Energy 2016 edition, BP June 2016

Gas-fired generation
first surpassed coal
generation on a monthly basis in April 2015 and has surpassed coal-fired generation in most months since
then and is expected to continue to exceed coal generation through the remainder of the year, ultimately
providing 34% of the US electricity in 2016 vs. 30% for coal, 19% for nuclear and 15% for renewables.
EIA expects gas to dominate the US power mix through 2040.

Germany Exceeds 2020 Renewable Targets Early
Europe’s largest economy sets an example of what can be achieved

E

nergy from renewable sources
accounted for 36.4% of Germany’s
electricity in the first half of 2016 –
that is not only an amazing
achievement in its own right, but puts
Europe’s largest economy 4 years ahead of its
35% renewable target for 2020. If current
trends continue, renewables will not only
substitute for the phase out of nuclear but
gradually cut into the country’s dependence
on coal.
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On another front, Germany, which currently has more photovoltaic capacity of any country in Europe –
1.5 million installations with 40 GW of installed capacity or roughly 16% of the global total – is also
leading in distributed storage.
According to trade press, over 40% of all new solar installations in
Germany come with backup batteries, a world record. This makes
perfect sense since on some sunny summer weekdays, solar
generation provides up to 35% of Germany’s load, nearly 50% on
weekends.

Think of it as an electric autobahn

To put the solar PV numbers in perspective, the remaining German
nuclear capacity, which is slated for retirement by 2022, is slightly
more than 10 GW. It must, however, be noted that nuclear plants
typically operate in excess of 90% of the time, much higher than
typical solar or wind generation.
Germany’s wind generation is even more impressive, providing
13.3% of total electricity generation in 2015 with an installed capacity
of nearly 42 GW.
Unlike solar power, wind tends to be plentiful along the North Sea,
while most of Germany’s load centers are in the industrial middle or
the South – which explains the importance of the SuedLink
transmission project (map on right) an 1,800 km link connecting the
North Sea to Bavaria expected for completion by 2025.

Source: Matthew Karnitschnig,
Germany's Expensive Gamble on
Renewable Energy, The Wall Street
Journal, 27 Aug 2014

The increasing penetration of variable renewables also explains the
need for more flexible loads, a challenge, which companies such as Next Kraftwerke are turning into a
profitable business. 

Solar Impulse Flies Around The Globe With No Fuel
"Will we do something crazy again? Why not?"

T

he epic journey of Solar Impulse, an experimental plane solely powered by the sun, successfully
ended where it had started, in Abu Dhabi in late July 2016. Starting in January 2015, the plane
flew more than 42,000 km over 21 days of flying in 17 legs. Solar enthusiasts and its sponsors
said the plane “has proven that clean technologies can achieve the impossible.”

The 2.3-ton Solar Impulse was powered by 17,248 solar cells and
4 lithium-ion batteries connected to the electric motors that drive
the propellers. It uses the batteries to provide the energy to fly
through the night, while the plane gradually loses altitude before
the sunrise. The solar panels provide the power to the electric
motors and charge the battery during the day, when the plane
regains altitude so it can use less power at night.

Around the world with no fuel

Asked about their future plans, Borschberg, who took turns at
the controls with Bertrand Piccard to circumnavigate the globe,
said, ‘‘We will make an unmanned version of the plane,” adding,
‘‘It’s a bit early to say who is involved, but there’s a lot of
interest.”
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Next on the agenda? Borschberg and Piccard plan to write a book about their journey. Asked about their
next big adventure, Borschberg said, "Will we do something crazy again? Why not?" 

Ask The Experts On The Future Of Energy
Electrified future more decentralized and more renewable

A

t times of rapid change and major disruptions, everyone is interested to know how the future is
likely to unfold. After all, businesses need to make adjustments in what they do and how they do
it while investors and shareholders wish to know if they need to adjust their portfolios.
Government policy makers and regulators, who are sometimes the drivers of change – such as
when they introduce incentives, mandatory targets or sweeping regulations such as pushing for a low
carbon future, also need to monitor how
these initiatives are impacting the
Delphi process: Ask experts
economy. In short, everyone is interested
to know about the future.
The future, of course, has always been
hard to predict, more so as one moves
farther out beyond the next couple of
years or so, when the outcome may be
reasonably predictable based on what is
Source: Delphi energy future study 2040, BDEW, GIZ and PwC, July 2016
already in the pipeline. Beyond 5 years
or so, things start getting hazy –
especially now that the pace of change is so much faster than it used to be.
Beyond a decade, the future becomes speculative, which is why futurists resort to alternative scenarios
since no one can say how the confluence of various drives are likely to turn out with any certainty.
Making matters more complicated are issues like organizational bias – where over-reliance on historical
trends and inherent preference for the known and the familiar often found in large organizations – leads to
erroneous conclusions in many future gazing exercises. Such tendencies are often encountered in large
bureaucracies or institutions leading to future
A binding global CO2 regime by 2040?
predictions that more or less represent an
extrapolation of familiar historical trends,
frequently missing major disruptions,
discontinuities or ruptures from the status
quo.
Experts frequently exhibit similar biases,
tainted by what they know, believe in, or are
personally tied to, such as a particular source
of funding, a particular outcome, or vested
self-interest.
One way to get around such personal biases,
of course, is to aggregate the views of many
experts using the so-called Delphi process,
which comes in many variations. But Delphi studies have their own limitations – including the selection
of experts and how their input is solicited and aggregated and questions such as should all experts’ views
Source: Delphi energy future study 2040, BDEW, GIZ and PwC, July 2016
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be counted as equal even when their expertise varies from one subject to another.
A recent study by
Deutsche Gesellschaft
Climate change gaining momentum – not overwhelmingly supported by survey results;
für Internationale
Demand for fossil fuels dropping sharply – ditto;
Zusammenarbeit (GIZ)
Oil producing countries destabilized – one assumes those overly dependent on oil
– a German government
exports
Continued urbanization;
funded ministry – the
Storage big game changer – universally accepted; and
German Association of
Emergence of new regulatory regimes
Energy and Water
Industries (BDEW) –
the lobbying association of German electric and water utilities – and PwC – a consultancy – looked at
global energy future to 2040 by soliciting the views of 350 “renowned energy experts worldwide” – this
newsletter’s editor included. The study
primarily focused on “exploring possible future
Electricity’s future distributed, renewable plus storage
developments which could shape (and
drastically change) energy systems in the
future.”
Few insights following many questions from too many experts

The study examined the future by aggregating
the input of the global experts on a wide – we
mean wide – range of issues. The issues cover
many topics with direct and indirect impact on
future energy systems. The answers, given the
wide diversity of experts from different parts of
the world, are typically scattered, frequently
surprising and occasionally self-contradictory
in the sense that they are not consistent when a
similar or related question is asked in a
different guise.

Source: Delphi energy future study 2040, BDEW, GIZ and PwC, July 2016

None of this should come as a surprise to anyone engaged in Delphi studies or who has participated in
one. Despite the wide divergence of views, the study offers a few interesting insights.
Few, for example, would disagree with many
of survey’s results, even if disagreeing with the
timing or the wording of the questions. For
example, it is conventional wisdom that future
electricity systems will be more renewable,
more distributed and with more energy
storage – in one form or another – becoming
more prevalent (visuals on right).
If you agree with such features (box above),
then you most likely also agree with a more-orless “all-electric” future supplied primarily or
exclusively by renewable resources in
mobility, heating and most industrial processes
(visual on next page).
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If you agree with the prior, why not go another step? A future where the commodity price of electricity –
generated mostly from zero marginal cost renewables – will gradually be approaching zero (visual on left).
Among the 350 experts, 70% believe that by
Commodity price of electricity approaching zero?
2040 such a scenario is “certain” or “likely.”

Source: Delphi energy future study 2040, BDEW, GIZ and PwC, July 2016

Among other interesting results of the survey:




That would directly lead to flat rates for
electricity service, since many customers
would still be connected to the distribution
network that allows them to be consumers,
prosumers or become prosumagers – or
variations thereof. Except for those who select
to go completely off-grid, most prosumers are
likely to depend on the distribution network for
reliability, balancing and backup. Nearly 60%
of respondents agreed to such an outcome by
2040 (visual below). Many experts outside the
German study believe this will be a reality
before long.

Electricity tariffs moving to flat network fees

Over half of the respondents believe
that “uninterrupted” service will no
longer be a standard feature of
future bundled electricity service
but an extra feature with an extra
cost; and
Nearly 70% believe that the role of
traditional utilities will shrink to a
“few technical functions” by 2040.

As reported in the Aug 2016 issue of this
newsletter, the energy space – fossil fuels,
Source: Delphi energy future study 2040, BDEW, GIZ and PwC, July 2016
carbon emissions, electricity, renewables,
energy storage, mobility – appears to be undergoing rapid transition. That much is widely accepted. What,
however, is less clear is what are we transitioning to, and how fast.
The GIZ, BDEW, PwC study offers new insights. It is worth a read despite the inherent limitation of any
study of the future. 
Delphi energy future study

Tesla Reaches For The Sun
Elon Musk closes the circle as competitors get into same space

O

n 1st of August 2016, a month after making a proposal to purchase SolarCity, Elon Musk, the
CEO of Tesla got his wish, namely an agreement to combine the two, thus “creating the world's
only vertically integrated sustainable energy company,” according to a press release. Musk’s
vision was previously described in the Aug 2016 issue of this newsletter. After the agreement
was reached, Tesla said,
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“Solar and storage are at their best when they're combined. As one company, Tesla (storage) and
SolarCity (solar) can create fully integrated residential, commercial and grid-scale products that
improve the way that energy is generated, stored and consumed.”
The press release further explained,
“Now is the right time to bring our two companies together: Tesla is getting ready to scale our
Powerwall and Powerpack stationary storage products and SolarCity is getting ready to offer
next-generation differentiated solar solutions. By joining forces, we can operate more efficiently
and fully integrate our products, while providing customers with an aesthetically beautiful and
simple one-stop solar + storage experience: one installation, one service contract, one phone app.”
The $2.6 billion deal is expected to close in the 4th quarter, assuming SolarCity does not find a better offer
from a competing partner.
Tesla, of course, is not alone in seeing its future in distributed storage integrated with distributed solar and
– in this case – electric mobility. Its rivals – a growing number – are vying for the same, each positioning
their products for a different segment of the market or a different niche.
Many analysts are questioning if Elon Musk, the CEO of the combined company is taking on more than
he can in fact manage. The recent explosion of a Space X rocket at the launch pad – another of his
companies – suggests that Musk may be spreading himself too thin at a time when all his enterprises are
facing critical deadlines.
Sonnen – a dominant player in Germany – for example, sees the future not so much in storage, as in
batteries, but in software and intelligence in distribution networks. As described in article on page 19, a
growing number of solar installations in Germany are now accompanied by distributed storage, which
suggests that the company that manages to optimize how/when they are charged and discharged will
ultimately dominate the business.
Not surprisingly, every major auto maker is coming up with its own EV offerings, making the
competition in the growing market fierce. 

Germany Tops Global Energy Efficiency Rankings
Beating all in energy efficiency rankings

E

very year the
American Council
for an EnergyEfficient Economy
(ACEEE), a Washingtonbased non-profit think-tank
focused on energy efficiency,
publishes its International
Energy Efficiency
Scoreboard.

Germany on top, US not even close

The 2016 rankings, out in
July 2016, puts Germany on
top, Saudi Arabia at a distant
last and the US at a mediocre
8 (visual to the right).
Source: 2016 International Energy Efficiency Scoreboard, ACEEE, July 2016
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The 2016 rankings examine the energy efficiency policies and performance of 23 of the world’s top
energy-consuming countries (graph below) collectively consuming 75% of all the energy consumed on
the planet and accounting for over 80% of the world’s gross domestic product (GDP).
In its report, ACEEE describes
the 35 metrics used in the
rankings, covering each
country’s national commitment
to energy efficiency, its
efficiency policies and
performance in the buildings,
industry, and transportation
sectors.

23 countries consuming 75% of global energy

In reflecting on the results,
ACEEE points out that
“All the countries we evaluated
have substantial opportunities to
Source: 2016 International Energy Efficiency Scoreboard, ACEEE, July 2016
improve their energy efficiency.
Low-scoring developing countries have great potential to build energy efficiency into their continued
economic growth. Their more developed counterparts could lead by example and implement ambitious
policies that will further reduce energy consumption.” 

California’s Heat Tests CAISO
It is not the sun or the wind, but gas that keeps the lights on during summer peaks
alifornia’s moderate climate, certainly along its long Pacific Coastline, keeps summer
temperatures generally mild. But every now and then, a major heat wave engulfs the state
pushing temperatures to triple digits – in Fahrenheit that is – and pushing electricity demand to
new limits. Last time
California’s peak demand: You never know when or how big
California suffered a major
heat wave in 2006, peak
demand hit 50 GW, a figure it
has not approached over the
past decade (graph on right).

C

This summer has seen a few
hot days, testing California
independent system
Operator (CAISO). The
lights, however, have stayed
on so far.
When demand soars, CAISO
invokes various measures to
reduce peak demand by
asking consumers to
voluntarily reduce their
consumption (see box).
September 2016
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If that fails, CAISO will resort to load shedding schemes to avoid blackouts – such as those experienced
during the state’s electricity crisis in 2000-01.
What happens when demand peaks in California?
When supplies are tight, CAISO issues a flex alert, a voluntary call for conservation designed to avert a more
serious grid emergency.
If the voluntary alert is not sufficient, CAISO has established 3 levels of emergency before curtailing load:
 Stage 1 emergency is called when power reserves dip below 7% at which point CAISO issues a stronger call
for conversation;
 Stage 2 emergency is declared once power reserves dip below 5% when CAISO intervenes in the market;
and
 Stage 3 emergency is declared when power reserves dip below 3% at which point CAISO notifies utilities
that load interruptions may be necessary – and may curtail load as necessary to prevent a collapse of the
network.
The last time CAISO declared a stage 1 emergency was in 2007. 

On 27-28 July 2016, CAISO called the second flex alert of the year with a maximum forecast load of
45,867 and 46,888 MW, respectively. It urged residents and businesses to conserve power between 2-9
pm, when peak demand is usually experienced. In a statement, CAISO said,
“Electricity supplies statewide are expected to be tight because of high summer temperatures
driving up demand, power plant outages, and transmission line import capacity reductions.”
California’s ability to import power from out of state is limited during such episodes due to high demand
throughout much of the West.
California usually experiences its highest
Gas saves the day during hot summer peaks
peak demand in July to September. As noted
by California Currents (29 July), last year 2
flex alerts were issued. Peak demand in 2015
was 47,358 MW on Sept. 10.
When the infrequent peaks are encountered,
natural gas plants with flexible output save
the day.
As illustrated in figure on right, hydro’s share
has gradually dropped over the years due to
limited capacity of the reservoirs and
generally dry conditions.

Source: 2016 Summer loads & resource assessment, CAISO

Nuclear, historically a major contributor, is slated to be gone by 2025 with the expected closure of
Diablo Canyon as reported in August 2016 issue of this newsletter while solar’s share – both utilityscale and distributed – has grown considerably over time. Wind, however, offers little during hot summer
days, especially during peak demand hours. It mostly blows during early morning hours.
Coal’s contribution in California is virtually nil – and coal is not a flexible resource even if were
available. 
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Seminar Covers California’s Electric Market
Law Seminars International is offering its 18th Annual Electric Power in California Conference
on November 3-4 in Los Angeles with this newsletter’s editor among the featured speakers. For full
details visit www.lawseminars.com
The list of topics/speakers may be found at:
www.lawseminars.com/detail.php?SeminarCode=16BSECA

Special 30% discount offer for EEnergy Informer subscribers
Subscribers are entitled to a 30% discount when ordering copies of the just published book, Future of
Utilities: Utilities of the Future, with further details provided at the end of this month’s newsletter. The
link below will take you directly to the publisher's website and a 30% discount code ENG315, which you
can apply at checkout. Please share with others who may be interested in ordering a copy.
http://store.elsevier.com/Future-of-Utilities-Utilities-of-the-Future/isbn-9780128042496/
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to our bank, please contact us at eeinformer@aol.com. If you are
paying with a check, it must be in US$, payable to EEnergy Informer
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questions or if you experience problems with the PayPal payment
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fpsioshansi@aol.com.
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