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A Hybrid Power Plant Takes Shape in Turkey
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How can the electric system take intermittent =7] 2-do] 9lojA E&o|u} gfoFd o z|9} Zo)
energy sources like wind and sun and integratez| 20|z 531 oUA Y-S AA7FAS} 7o Fefo
them with conventional fuels for electricity, like oz Y1} 3 2835}17] YajjAl= o2 dlloF 227}?

natural gas?

R

General Electric and a small California company General ElectricAt2} Zeg]zUo} Fo] AXES T

called eSolar announced a new strategy om)= AR Z47]99] eSolarAl= 7FA 2L gioF

e

Tuesday: use the solar power to make steam thattxz} =& dbd o g ®Hzxalo] zhzke] AL %

N
=

will supplement the steam from the natural gas.  &-83}= 1A 9] 7]%-S o] &3ttt |28 ATS Whx

SHAT.

The two companies said they would break % 3= E]7]2] Metcap Energy Investmensts”}
ground this year on a hybrid electric plant in £ oAl slo]Hg|EA] HHAE E7]2] Karaman
Karaman, Turkey, to be owned by a Turkish projectzHoj| A &35 A|23F Ao|eta vrzgict vk Ao
developer called MetCap Energy Investments. Parly 2o ez oz A
of it will look like a conventional combined-cycle zFzA71 5
gas plant, in which the natural gas is burned in a je®|3l Z7|& wt=o 7] a) AF&E o] THA|Z 2o
engine that drives a generator, and the exhaust}&sl= Zdjo] Eataledbd s WAyl v|w S o
gases are used to make steam to turn a steagzd @yl o= Zo| gl= A 2 Aol

turbine that also drives a generator.
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But standing nearby is a 250-foot tower a}x|ut 7]&9] WAL= th24 <F 25 000712
surrounded by about 25,000 mirrors, each about thej 252 Sejx<l 75m]g =o]2] Bf7} A4 71709
size of a big flat-screen television. Computers keep] 23+ Ardo|t}t ALEL gYE FFalo] gFde
the mirrors focused on the tower, and inside thestilrA|7| =2 AR AojEn E9] YHox: o]
tower, water is boiled into steam. The steam flowso| x| & Al&510] B8 4Z7|2 ThEo|A] 7FA YA A
into the turbine along with steam from the natural o] A A= $==71¢} 37 EHHlS 7MEA)7]= Yela

gas plant. 715 AYArsHA Ht,

In broad outline, using the sun to boil water into  ApAl o]} Zro] HjofdZ 4227)S BRAIAA 7FA
steam and supplementing that with natural gas iS#4-& B %51= Al 2. Zlo] ot} 12U el E
not new. But most such projects use parabolicA}83h= tjx}¢le Zajj o] ZEA Hofo] BES ALRS
troughs with black pipes running down the center.tjz}¢lo] vlaA 200C oA H& LE9] £Z27E
The tower design allows steam to be heated tod 4§ A| A A ofjo]A T AR W oFo] 7|2 dyA)Z

temperatures 200 degrees higher than the troughs; )7 sl&th= A4 2 zJo]& Hel

i

e

which means that the system will produce far more

electricity per acre.

The design is rather modest on the renewables o] ¥4 t]}¢19] BE- ke th2 Aol g A] 40
side; the plan is for 450 megawatts of natural gas, 14} v W3S wf AfHof &31= Holo}, Ay e
50 megawatts of solar power and 22 megawatts ofd 1714 450MW, E1%E 50MW, £8 22MWe] 42
wind power. But Turkey grants a subsidy equal too|t}, 3Fx|qt E]7] AR = oy zo] ARQIEA] &
10 euro cents a kilowatt-hour for renewable power,10-¢2AE 9] B %S x|F3ttal GE EnergyAtel
said Paul Browning, president and chief executiveof|qz] AFg5-9] th#<] Paul Browning g3t}

of the thermal products division of GE Energy.

“There are some savings from the control system, “ZIEZ x|A8lal A9)x] ofe 72|11 A4S 914 34
the switch yard, some of the interconnections,” Mr. o] A o]= A0} Hoko] 7ksFh ]t} "2lal Browning <
Browning added. G.E. is boasting that the plant will =35t} GEAR= o] T 47} 69%2k= o2& 4229

be 69 percent efficient, a phenomenally high ojux] &&4|& 71111 QJchar AFfsar 9ok
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number. Most natural gas plants have an efficiency tjFio] 7} dd 4= 3004 509 A E Q] of %]

ranging from 30 to 50 percent. BEHE 7HA AL Qi

GE calculates the figure by counting the sun and GEAR= AAF It oA A7]2 AJE x| 9k kol

wind at zero, as a kind of hamburger helper for theej &z} 3zej.o. B A|Eke] o] &3t 42 & Al&e| AT

i

?E

natural gas.

The design is based on a new model of G.E. o] tjx}el-& FlexEfficiency2hs, GEAR] A28 7hA
natural gas plant called FlexEfficiency that is able 244 wdlo) 7|vkslar Qirt o] mdle vba ukA] o] A
to vary its output rapidly to make it a good dance 23} gjofd S-9] thoksl oy x| AET} 2 H o] 231
partner for variable sources like wind and sun. O]Z £ QEE 28L& was HAT & 9L 7|&S

AdHLolaL Qi

Mr. Browning said a customer that was Browning< ©| 7|&& AMgslels 1A5L dig
considering supplementing natural gas with solar=7}oj| 4] ANA7}A0] 744 ApEu]g 121 QlAlE R
power would have to weigh the cost of gas, the costy| == w47} A sctsfjof gitta W) “Fj

H

of capital and the available incentives. “Gas in theo|x Ha7lAE wf$ 3o 7lAo| Aje] o)
U.S. is very cheap right now, and the renewablezjyjo)ifz] SlHE|H L o= B3 g S2u
incentives in the U.S. are? let's call them inconsistents}cla & 4= Ql5Ut) €17]19] 749 A eArkar) ul=to
and difficult to project into future,” he said. The I ujj oJAte] 7}A0 Ao Q)78 " ehar 1= Wi},
price of natural gas in Turkey is more than double

the price in the United Sates, he said.

The Turkish plant will be in commercial  g7]9 WHal 201540 22 290 Solz
operation by 2015, he said. Future plants couldego|n 3o AMEE BHALEL #R| AP
have a higher proportion of solar energy, dependingt}e} A gjefd o4 =] 9] v &S = 4% Qittx

on market conditions, he said. Browning- ¥t}
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The California company eSolar operates two eSolarAl= 1]=o] H2aja] Apakoj| A &) & 7f2] WA

power towers on the edge of the Mojave Deserteds &asta Qtt 152 & tjal 83 AZS AL

o=

Last year it received an $11 million grant from the s}= A A" t]z}01S 7fatel= o7& 24 3t 3 SoF
Energy Department to work on the design of an] oz R222g 11005 2jS A gkt Ay

T A

system that would heat molten salt rather thanx7to|y o345 S o2 gofde 2738

2~ oJo
AT 6 2= oae—rw\e“’H
=
=

water. The salt stores heat that can be turned intojju|ale] Ao g8 #A&ELa bzt o]

AA

electricity during periods of clouds or darkness, #3kA]Z 2= 9t} ARl John Van Scoter:= 2t}

said John Van Scoter, the company’s chief

executive and president.

At the Turkish plant, there is no need for storage; €7]o] A4E WA20] AL IN7} 9 wl= gfofd

the solar part will run when there is sunshine, andoju & 8610 22%] &S wj= 7}A BFAS- 57| 9)|

be replaced by gas when there is no sun. 99} Zro x A vFAle 7 @ Qltha B} KEA

o O 1
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