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The Lodi Energy Centre in
California will demonstrate the
benefits of flexible gas fired
generation

The natural choice

According to a new
report, new global
gas fired power plant
orders will total

537 GW through
2020. Junior Isles
gets a first-hand look
at the Lodi Energy
Center, a plant that
demonstrates why
gas fired generation
is becoming
increasingly popular.

owned and operated by the

Northern ~ California Power
Agency (NCPA), is a perfect example
of why gas fired power generation is
once again becoming the thermal pow-
er plant of choice — especially in the
US.

Inaugurated in August, the project
will be the first operating Siemens
Flex-Plant 30 combined cycle gas
turbine (CCGT) power plant in the
USA and will contribute to meeting
California’s ambitious renewable en-
ergy and greenhouse gas reduction
targets.

In celebrating the completion of the
300 MW facility, dubbed as “the most
efficient combined cycle natural gas
fired power plant in the State of Cali-
fornia, if not the nation”, NCPA gen-
eral manager James H. Pope said:
“LEC is the future of clean, reliable
energy, not just for the individual
communities and agencies represen-
ted here today, but for the entire state
of California. This facility will come
on line quickly, burn less fuel and
produce fewer emissions.”

Pope says what makes the LEC un-
like any natural gas fired CCGT facil-
ity in operation today;, is the “fast-start”
turbine at the heart of the plant.

Mario Azar, Head of Gas Turbine
Power Plant Solutions Americas in the
Fossil Power Generation Division at
Siemens Energy added: “The innova-
tive fast ramping gas fired plant was
specifically designed by Siemens as a
solution to balance fluctuations on di-
verse power grids managing both re-
newable and traditional energy
sources. Its clean footprint and versa-
tility makes it an ideal solution to the
growing need for stable and environ-
mentally friendly power sources in the

The Lodi Energy Center (LEC),

US and around the globe.”

According to a recent report — Pros-
pects for Gas-Fired Power Generation
— by Frost & Sullivan, global gas fired
power plant orders will total 537 GW
through 2020. A key market driver is
the unpopularity of coal in developed
regions due to environmental con-
cerns. Coupled with the extremely
low natural gas prices in North
America, this is leading to the phasing
out of old coal fired plants, which are
being replaced by gas-based plants.

Gas fired power generation is also
fuelled by the massive availability of
natural gas because of new pipeline
schemes such as Nabucco, the expan-
sion of global LNG production led by
leading producer Qatar, and the boom
in shale gas production, spearheaded
by the US and gradually spreading to
other regions. The high availability of
gas, combined with the economic
downturn, has brought about a pro-
longed period of relatively low gas
prices, boosting gas-based generation.

“The leading regions for gas fired
power plant orders during the current
decade will be the Middle East and
China,” said Frost & Sullivan Industry
Director, Harald Thaler.

“The global market will be sustained
by the burgeoning demand for new
plants in emerging economies as well
as replacement demand arising from
decommissioning of old coal fired
power plants, particularly in Europe
and North America.”

Considering the problems associated
with coal and nuclear power — where
developments have slowed down in
the aftermath of the Fukushima acci-
dent — gas fired power generation will
benefit, according to the report.

The report also noted that the greater
operating flexibility offered by gas

Prospects for Gas Fired Power Generation

A recent report from Frost & Sullivan entitled, Prospects for Gas-
Fired Power Generation states that global production of natural gas
increased by 82 per cent during the 2000-2010 period, mainly to meet

growing power generation needs.

North America is both the largest producer and consumer of natural
gas. The United States — as a result of its expanding production of

turbines — fast start-up capabilities and
higher part-load efficiencies — will be
a key differentiator.

Gas fired plants are benefitting from
the rapid growth in renewable energy
in many parts of the world. As inter-
mittent sources such as wind and solar
PV grow, so does the need for back-up
power. Gas fired plants are widely re-
garded as the best option for providing
this back-up.

This was one of the key reasons for
the use of Flex-Plant 30 technology at
Lodi. According to the California En-
ergy Commission, the operating flex-
ibility of the new LEC will facilitate
greater use of renewable sources such
as wind and solar for electricity gen-
eration, which have been more difficult
to integrate into the grid because of
their intermittency.

“The Lodi Energy Center will pro-
vide grid reliability to the Central
Valley, while integrating renewable
resources,” said Energy Commission
Chair Robert. B. Weisenmiller. “This
is the future for fast-start gas fired
combined cycle power plants in the
country.”

The new plant will serve the needs of
13 different project participants:
Modesto Irrigation District, Power
and Water Resources Pooling Author-
ity, Plumas-Sierra Rural Electric, State
of California Department of Water
Resources; Bay Area Rapid Transit;
City of Ukiah; City of Lodi; City of
Biggs; City of Azusa; City of Lompoc;
City of Santa Clara; City of Healds-
burg and the City of Gridley.

The plant is based on a Siemens
SCC6-5000F 1+1 Flex-Plant com-
bined cycle unit consisting of a Sie-
mens SGT6-5000F gas turbine gen-
erator with a rated output of 208 MW,
heat recovery steam generator (HRSG)

and Siemens SST-900RH steam tur-
bine with an output of 100 MW.

It has an efficiency of 57 per cent and
is designed for intermediate to con-
tinuous duty and is capable of daily
cycling. The SGT6-5000F at the heart
of the power plant can reach full load
in 30 minutes, ramp up or down at
30 MW/min and turndown with stan-
dard emissions compliance to less
than 40 per cent load.

According to Siemens, overall plant
start-up times are reduced by up to 50
per cent due to the integration of fast
start-features, including the three-
pressure HRSG with Benson once
through technology, high -capacity
steam attemperation (desuperheating),
full capacity steam bypass systems,
innovative piping warm-up strategies,
and Siemens’ steam turbine stress
controller (STC).

According to Siemens, its fast start
capability to deliver 200 MW in 30
minutes or less, can result in a 30 per
cent reduction in greenhouses gas
emissions when compared to tradi-
tional F-class combined cycle plants
i.e. more than 200 t/year of carbon
monoxide.

The project’s participants see the
start up of the plant as an important
milestone in their efforts to reach car-
bon reduction goals.

“California has set very ambitious
carbon reduction targets and renew-
able energy goals,” said Santa Clara
City Councilman Pat Kolstad refer-
ring to the landmark 2006 Climate
Change Act, and 2011’s 33 per cent
Renewable Portfolio Standard require-
ment. “Our participation in LEC will
help ensure that my community will
continue to lead the way toward a
cleaner, greener energy future for
California.”

shale gas — has been the world’s largest producing country since
2009, overtaking Russia. This will enable the country to become
independent of LNG imports and drive a greater expansion of gas

fired power generation in the region.

Europe is dependent on imports of gas, primarily from Russia but
also from North Africa and increasingly from the Middle East through
LNG. Future imports will also come from other territories, such as the

Caspian region.

Meanwhile, China and India are increasingly dependent on imports of
LNG to meet their burgeoning gas needs.

The report concludes that the prospects for gas fired power
generation are excellent. Driven by the decommissioning of ageing
coal plants in the developed world and the growing availability of
natural gas from new pipeline schemes, expanding LNG develop-
ment and a boom in the production of unconventional gas, installed
capacities of gas-based plants are forecast to rise strongly across all

regions of the world.

Global installed gas fired generation capacity is forecast to rise from
1311 GW in 2010 to 2008 GW in 2030, with electricity generation
rising from 4444 TWh to 7187 TWh over the same period.

For more information on this study, send an e-mail to Chiara Carella,
Corporate Communications, at chiara.carella@frost.com “
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HOW TO SECURE THE SYSTEM BALANCE?
THE ANSWER IS SMART POWER GENERATION

voade w "HIMIENIGAL

LSRR ETTE i)
LI RITRT T I

—
-
-

4

-
-
e
=4
-
=
-
=
-
=

v
-
-

-
-
-
-

- Daily variations in electricity demand are increasing, and the contmuoUs varlatlons of grqwmg. I
shares of solar and wind power need to be balanced. Conventional power generatlon a[one is
not agile enough to respond to the new challenges. The highly efficient and flexible solutlon 4
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Who’s afraid of the
big bad wolf?

ince the shale gas boom in the
S US, there has been much talk

about a potential golden age for
gas and the subsequent threat to
renewables.

While it is an interesting debate and
makes for dramatic headlines it could
also be argued that it is perhaps a
misdirection of time and energy.
Maybe.

The topic surfaced several times at
this year’s FT Global Energy Leaders
Summit as well as at the Renewable
Energy Finance Forum (REFF), held
within a week of each other last month.
With both conferences taking place in
London and the imminent finalisation
of the UK energy bill, it was hardly
surprising it was a hot issue.

In its draft UK Energy Bill published
in June this year, the government out-
lined its support for gas saying there
would be a £500 million tax break for
offshore gas fields — in addition to the
£3 billion announced in the March
budget.

The government’s decision sparked
concern among environmental lobby
groups who claim that a new ‘dash-for-
gas’ is neither economically sensible
nor compatible with the country’s legal
carbon budgets.

Yet the fierce debate is one that some
think should not be a priority. Speaking
at the FT conference, James Cameron,
Chairman of Climate Change Capital
said: “The area we really need to
concentrate on is the enabling infra-
structure for the whole suite — the

infrastructure associated with a grid
that can take multiple contributions.
We shouldn’t waste our time deciding
whether gas is better than renewables;
that’s just a total waste of energy. We
spend far too much time trading off
one supply against another supply.”

Indeed it seems that in some ways,
the industry is putting the cart before
the horse. There could be much
greater benefits by putting greater
focus on the transmission, distribution
and smart grids that would enable
better deployment and efficient use of
the energy resources we have.

This was echoed by Adnan Amin,
Director General of the International
Renewable Energy Agency, who said

believe the science, is clear and
imminent. As Martin Lidegaard,
Denmark’s Minister of Energy and
Buildings, put it: ““You would have to
be deaf to not hear the drumbeat of
evidence.”

Lidegaard said that CO, emissions
have increased by 40 per cent since
pre-industrial times while global en-
ergy demand is skyrocketing.

Gas can certainly play arole in slow-
ing the growth of greenhouse gas
emissions. Falling levels in the US
have been widely attributed to the
shale gas boom and the replacement
of coal fired generation with gas.
While most do not see shale gas hav-
ing a big impact in Europe in the near

We spend far too much time trading off one supply
against another supply

that Europe’s energy infrastructure was
not allowing it to take full advantage
of its renewable energy resources.

However, building a new infrastruc-
ture takes time and money. It is easier
and cheaper to build new low carbon
generation — even if this may not be
the most efficient solution in the long
run. Revenue sources from new capac-
ity are clear. In many countries, the
economic incentive to business for
improving grid infrastructure is not
immediately obvious.

There is also the pressing issue of
climate change, which, if we are to

term, it is widely acknowledged that
shale gas has changed the landscape.
Speaking a few days earlier at the
REFF, Chris Hunt, Managing Director
at Riverstone Holdings PLC said:
“There’s no hiding the fact that shale
gas has dramatically changed the
landscape over the last five or six years.
It’s real and it’s here to stay. As we get
more experience with how to do it
right, we will see expansion in Europe;
how quickly, depends on the regulators.
“It has put tremendous pressure on
renewables — lowering power prices in
the US dramatically, to the point I
would hardly be surprised if we see
any long term power purchases agree-
ments [for renewable
projects] in the US next
year because the price
level which you have to
| hitto beata low gas price
assumption is different.
“But I see that as more
of a challenge than a
threat. It just means we
have to get our projects
better and cheaper, re-
sponding to the needs of
the customer. I don’t
think it’s going to kill
the industry; I think it

will just make it stand
p more and work

s U]
- f [harder]. All in all we have to get to
= grid parity anyway, this just changes

the numbers a little bit.”

The increasing availability of
gas along with the economic
crisis may have slowed the
growth rate of renewables
but the growth remains
strong nevertheless. Ac-
cording to new research by
alternative energy experts
GlobalData, growing govern-
%/ ment support, combined with
significant untapped potential,
could see the UK’s renewable
energy installed capacity al-

most match that of

the traditionally dominant thermal
sector by 2025.

A recent report from the company
predicts that the cumulative installed
capacity of renewable energy plants
will reach 79 GW by 2025 —just2 GW
less than the predicted thermal instal-
led capacity for the same year.

Onagloballevel, MrAminsaid today
renewables represent a quarter of
global power capacity from all sources
and deliver 18 per cent of global
electricity supply. He said, however,
that this was a small percentage of the
real potential.

“Ifirmly believeitis possible toreach
the target of doubling the share of re-
newable energy by 2030,” he said.

Lidegaard outlined the Danish expe-
rience saying that the country’s renew-
able capacity had grown by 80 per cent
since 1980, while keeping power
prices at the EU average and lower
than countries such as the UK.

On this evidence, gas appears to
present no threat to renewables.

Further, according to the IEA, the
increased use of gas, even as areplace-
ment for coal, will see result in global
temperature rise exceeding the 2°C
limit. While acknowledging that gas
has a part to play, Lidegaard therefore
does not subscribe to any strategy that
sees it displacing renewables.

“In some countries, shale gas might
be a stepping stone as it replaces coal
and provides flexible backup for re-
newables. But relying on gas instead
of actually working on phasing out
fossil fuels is equal to mistaking the
big bad wolf for sweet old grand-
mother just because he’s wearing a
skirt. While natural gas is a useful
technology in the transition to a low
carbon society, in the long run it is not
a viable solution.”

In terms of meeting climate change
targets itis certainly not a viable option
without carbon capture and storage
(CCS), which seems to be slowly
grinding to ahalt. One speaker at REFF
claimed that CCS was “off the map”.

Even CCS proponents acknowledge
progress has been painfully slow and
it would take time to get there for CCS
on gas plants.

Sandra Locke, Assistant Deputy
Minister, Electricity, Alternative En-
ergy, Carbon Capture and Storage,
Alberta Energy said: “If we don’t get
there with coal, the economic case for
gas will be more challenging.”

It is arguable that GHG emissions
reduction could be achieved more eco-
nomically with CCS than renewables.
The problem is that it is not commercial
today. Butin any event, it does not have
to be a case of renewables or CCS.

“I would say it is not ‘or’; it is ‘and’.
There are many things to do, and to do
now. There are also renewable tech-
nologies that don’t yet work. CCS is
another option for securing a broader
security in the energy system and a
lower overall cost for reaching the
final emission reduction target,” said
Dr Graham Sweeney, Chairman, Zero
Emissions Platform and Special ad-
viser on CO, to Royal Dutch Shell.

Gas has an important role to play and
CCS efforts should be accelerated.
Although it may be a mistake to see the
‘big bad wolf” as dear old grandma, in
the overall scheme of things it could
also be unwise to cry wolf too soon.



