1a) What are the fofal anyual global CO: emissions? 20 G1 B

b) On the graph, shoﬁ annual national emissions of CO; for both —t
USA and China. Label the two curves, so I can distinguish them. - m— -
You don’t have to put the scale on the y-axis, we can just focus on
understanding the general behavior.

¢) Please comment on why the two graphs look different and what this
means about each country’s development.

d) What do you see as the role of USA as an international leader in
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electricity, the cost of conserved energy, and the cost of abated

carbon.

a) ldiscovered a way to generate clectricity at $0.10/kWh and I want ¥OU to give me your money to
build this technology. What things would determine if my invention is going to be a market place

]Q success? Possible choices include: duty cycle, dispatchability, and deployment location and size or
anything else.
@ I invent an automatic switch that turns the lights off in our building when no one moves. The Cost of

Conserved Electricity is $0.10/kWh. Would this be a good investment? Explain why.

¢) I calculate that the Cost of Abated Carbon is about $50 / CO2 Ton for a company. Under what
circumstances (if any) would this efficiency investment be cost effective? Explain.
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For this question, many people listed good concerns about the cost of a technology such as
capital cost, cost of fuel, size, etc., but these are wrong answers because these costs are what is
used to calculate the $0.10 / kWh. California electricity costs about $0.15 / kWh, although there
is some time dependence. However less than half of this cost is the cost of generation. The rest is
distribution costs. Also, we will (soon) no longer be worried about generation on sunny days, and
so there are a few things that would make your $0.10 / kWh electricity a very good value if:

1) Itis easily dispatchable — we can turn it on with short notice to fill in when variable

renewable energy isn’t available.



2) It can achieve this cost with low duty cycle. If this $0.10 / kWh was calculated assuming
100% duty cycle, then this electricity is way more expensive than NGCC to generate.

3) Itis a small technology that isn’t dangerous. If we can put on in the house or local
neighborhood, then this distributed generation would by-pass some of the transmission
and distribution costs making the $0.10 / kWh compete with the delivered cost of
electricity rather than the generation cost of electricity.

4) 1If this electricity produces no GHG, then it can be part of California’s renewable
portfolio (50% by 2030), and the cost won’t go up with a carbon tax.
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({d) What do you see as the role of USA as an international leader in :
energy development? ' 1925 1950 1975 2000 2015
) China. deve loped laer Huan s and Hhus o INreosings 1hetr emissions
Per; H'?y-r\ we  did, Sire “"lj hetC 80 W"‘\j moere peop , H\~e it 3(‘4["\
rose Nﬁb\L( than bufs,
: Ak nLE R mission §
A The US should get an ?.\({UV‘{)LL b‘:) cofh A o lower oul €
ovl cholees are v \Y\«C\uer\‘hk() AS WE A Sed bj how  the Lyste

Pptocol st s~ feefly and powe( wWhe n Al YUS fe\jcc\‘e«l i+.

TN
;’ 2) JWe learned how to calculate the cost of electricity, the cost of conserved energy, and the cost of abated
carbon.
~a) Idiscovered a way to generate electricity at $0.10/kWh and I want YOU to give me your money to
build this technology. What things would determine if my invention is going to be a market place
P( success? Possible choices include: duty cycle, dispatchability, and deployment location and size or

anything else.

b) 1invent an automatic switch that turns the lights off in our building when no one moves. The Cost of
Conserved Electricity is $0.10/kWh. Would this be a good investment? Explain why.

¢) Icalculate that the Cost of Abated Carbon is about $50 / CO2 Ton for a company. Under what
circumstances (if any) would this efficiency investment be cost effective? Explain.
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I received all kinds of answers for next question, 3a) because it was poorly written... I should
have written, “describe the mechanism/process of climate change and how it heats the earth.”

3) Climate change '
a) With a good drawing, please explain the primary cause of anthropogenic climate char;g:
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b) Please describe secondary causes (feedback loops) that amplify climate change.
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3) Climate change
a) With a good drawing, please explain the primary cause of anthropogenic climate change:
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b) Please describe secondary causes (feedback loops) that amplify climate change.
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d) What are the Environmental Justice (EJ) issues related to climate change? That is, who benefi
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4) Petroleum
’ a) As we use up the petroleum, the total global reserve has increased... really? Does this mean that
more petroleum has formed in the earth since the 1970s? Please explain the societal mechanisms that
have lead to an increase in estimated global reserves of petroleum over the past half century.
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b) The economist says, “In order for the petroleum market to work, the decision maker must bear the

full cost.” Market distortions prevent the market from working. Please list a few market distortions
with regard to petroleum and state how these distortions prevent the market f:r10m optimally serving
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d) Identify a market mechanism to mitigate one of the distoniqns above.
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e) Let's say the USA is concerned that Iran is going to build nuclear weapons and decides to boycott
Iran’s petroleum. Will this boycott effectively apply pressure on Iran’s economy? Why or why not?
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I received a large number of very good answers for the following, but most of them were
incorrect, so I marked them wrong, but still gave some credit.
5) Nuclear Power.
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‘P&/ b) I have a friend who thinks we should keep Diablo and other nuclear plants open, but not build

new nuclear power plants. You don’t have to agree with her, but why would she have differing
opinions about old and new plants?
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ale ¢) Wit are “delay neutrons™?

a. Why are they important to nuclear energy?
b. What challenge do they present for nuclear energy?
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d) Proliferation concerns: Please describe what we mean by proliferation concerns and the
particular role of Plutonium and the reprocessing of spent nuclear fuel.
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¢) What are “delay neutrons™?

a. Why are they important to nuclear energy?
b. What challenge do they present for nuclear energy?
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d) Proliferation concerns: Please describe what we mean by proliferation concerns and the
particular role of Plutonium and the reprocessing of spent nuclear fuel.
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