(')E KL OBUDA UNIVERSITY
KANDO KALMAN FACULTY OF
ELECTRICAL ENGINEERING
Power
System
Department

Our responsibility in climate change —
Taking personal responsibility for the world's problems

Prof. Dr. Péter Kadar, senior Member of |IEEE
Dept. of Power Systems, Kando Kalman Faculty of Electrical Engineering
Alternative Energy Technologies Knowledge Center
Obuda University Budapest, Hungary
kadar.peter@uni-obuda.hu

(@0l



(')E K{ GBUDA UNIVERSITY
KANDO KALMAN FACULTY OF
ELECTRICAL ENGINEERING
D raft Power
System
Department

e The troubles of the world

e Energy and carbon dioxide

e Energy mix

e The,good” power plants

e Individual environmental impact
e Aware of unsustainability

e Solution?
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e (partly) Human caused problems:

famine,

all-encompassing waste,

environmental pollution,

depletion of natural and energy resources,
climate change

epidemics...

e  Personal responsibility -> <- common responsiblity (8 billion inhabitants
of the earth)
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e  The electricity industry alone is responsible for more than 40% of the
world's carbon dioxide emissions. 50000
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e The last millennia the carbon dioxide ratio of 275 ppm has risen to 415
ppm since year 1700
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e Inthe 1960s, they envisioned a global cooling. Currently, the climate has
changed from a cold period to a warmer one, the fact of which no one denies.

J In the last 400,000 years, there were 5 shorter warm periods. Meanwhile,
the peaks of carbon dioxide concentration almost coincided with the
temperature peaks, but it is not clear whether it increased the temperature as a
cause or as a result of the temperature increase. 2

+ 260
- 240

Carbon Dioxide
Concentration (ppmv)

- 200

- 180
10

e  CAUSE or EFFECT?
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e Based on all this, carbon dioxide has become the indicator and symbol of
man's use of nature and excessive consumption.
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e  We have to look for non CO, emission energy technologies

e [tisinteresting that all of these are renewed by the Sun, just as the
water cycle is driven by evaporation caused by the Sun's heat (also wind,
biomass, solar)

e Despite the massive expansion of renewable energy sources, total
energy demand still rising

World primary energy supply by source

Units: EJ/yr
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We are approaching a future where the world will need less energy, even as the global population increases and the economy
continuesto grow. Large energy efficiency improvements in all sectors and accelerated electrification see primary energy supply
peaking at 638 EJin 2030. The fossil fuel share of the energy mix will decline from 81% today to 56% by 2050.
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e We could find the ,,good” (optimal) power plant technology
e The power generation technologies are known

- existing power generation capacities

- enlarging possibilities

- yearly energy demand (today 40 TWh and 50 TWh in 2020)
- load factor

- maximum energy production

- minimal energy production

- external cost/MWh

- CO, emission/MWh

- investment cost

- lifetime
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e There are constraints (physical, financial)
e Looking for the appropriate energy mix portfolio
e  Constraint programming — optimisation
- CO, emission minimization
- External cost minimization
- Investment cost minimization
e  Among the many aspects, we cannot decide on which one to optimize.
And who even says this? Should it be the fastest-building, cheapest, lowest-
emitting power plant? Should all of this fit into the Iandscape but not take up
land, water, or air? )
e Atthe level of energy strategy,Zt:!{e:r,e--i-saﬁ_'_b'.ett_e'_'_ r and a worse soluf
g 2000 lf -
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The CO, minimum and external cost minimization scenarios are close to each
other

The simple cost minimization implies huge CO, emission
The gas heated part is cheap but CO, producer

The wind generation is welcome

All the portfolios contain hydro generation

The bulk central biomass firing is not the part of optimal mix

All the alternatives contain nuclear generation (do not forget that any other
pumped storage plant raises the external costs)

The future portfolio not really sensitive on the amount of the produced
energy

In the low cost solution the future operation cost are enormous

The power plant building and operation and externality costs are in the same
range
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This methodology is appropriate for the qualitative strategy definition
The energy portfolio definition is a real MOO problem

TO find the SO is technical question

To find the MultiObjectives is a social-political-economy decision
With detailed data real roadmap can be generate

Instead of the politicians the numerical solution provides good sustainable
solution

It is forbidden to build up energetic monoculture

International Danube Summer School 04/05/2012 OU Budapest 13
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e through the decrease of the amount of the used electricity less generation
and less primary source can be enough (raising the energy efficiency, energy
thriftiness)

e raising the electrical efficiency of the generation — less primary source must
be burned for the same amount of electricity: Combined Heat and Power
generation CHP; combined cycle power plant (CCPP); combined cycle gas
turbine (CCGT)

e trapping the exhausted CO, (Clean Coal Technologies)

e changing the generation portfolio, instead of fossil fuel some CO, neutral
techniques were used (nuclear, renewable)

14
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Year 1 billion 1 million 1thousand Hockey stick 50
Correlation NO YES NO ?

Scientific question for specialist.
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All the power plant soulution, but also all of the elements of our lives should
be assessed by the

Methologies for seeking better solutions

e LCA - Life Cycle Assessment — emission
e  MIPS — Material Input per Service Units — material usage

e  Ecological Footprint, etc. — space for renewing

16
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Individual environmental impact w power

e E.g.afamily car, driven 15,000 km per year and using 1,000 liters of
gasoline, emits 3,170 kg of carbon dioxide.

e The average production (consumption) of 3,300 kWh of electricity per
person per year results 1,500 kg of carbon dioxide emissions.

e  Waste production

Do the individual have real choice?

17
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e  But how could we remedy the problems of the world at home, provide
hundreds of millions with enough food, stop wars, reduce mountains of
waste, and moderate carbon dioxide emissions?

e First of all, we need to become aware, to find out and understand to
some extent how and what we live in, what we do and cause?

e Let's see our place and role in the world to some extent, and don't
believe everything right away! Not only in the energy industry — but

e inour everyday life
e |et's add our small positive part to the world!

e The most effective way to teach energy awareness is somewhere in
the preschool years. Love, respect and thrift for nature can still be taught
there.

o Education

e Itis unlikely that decision-makers would be able to free themselves
from the captivity of self-interest, money or lobbies in one fell swoop.
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e Let's add our small positive part to the world!

e The most effective way to teach energy awareness is somewhere in the
preschool years. Love, respect and thrift for nature can still be taught there.

e |tis unlikely that decision-makers would be able to free themselves from
the captivity of self-interest, money or lobbies in one fell swoop.

e  One thing can be said for sure: The cleanest energy is energy that is not
consumed, that is, energy that is not produced.

e  Of course, exaggerated "planned obsolescence” in the interests of
manufacturers works against this.

e Itis our responsibility to be aware, to do a little for the greater good -
but in the world, physics works independently of us.
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e Spare! Save!

— Energy

— Row materials

— Water

— (natural resources)
e The really renewable is the good solution
e Life Cycle Assessment approach

23
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Energy consciousness
Environment consciousness
Earth consciousness
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Thanks for your attention!
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