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B. CSP technologies 

3. There are four main CSP technologies, categorized according to the way they focus the 
sun’s rays and convert them into usable heat (Figure 3). 
 
 Parabolic trough. Parabolic trough–shaped mirrors concentrate sunlight onto a receiver 

tube filled with heat transfer fluid. The heated fluid is then circulated through a series of heat 
exchangers to produce superheated steam. This steam drives a conventional steam 
generator to produce electricity. Parabolic-trough technology is the most mature and has the 
largest market share among all CSP technologies, with over 2,000 megawatts (MW) of 
installed capacity. 
 

 Solar tower. A solar tower system uses a circular array of sun-tracking mirrors (heliostats) 
to concentrate sunlight onto a central receiver on the upper part of the tower (50–100 
meters in height) for electricity generation. Solar-tower technology is currently considered to 
be at a medium-commercial stage among CSP technologies, and is best suited to utility-
scale power plants. 
 

 Stirling dish. A stand-alone parabolic dish–shaped mirror concentrates sunlight onto a 
receiver mounted at the focal point of the dish. This system shows the highest solar-to-
electricity conversion efficiency (23%–30%) among CSP technologies. Since each unit 
produces electricity independently through a Stirling engine, parabolic-dish systems are not 
yet reliable for use in large (utility-scale) projects and component costs are still quite high. 
However, this can be a suitable technology option for supplying electricity in remote isolated 
areas. 

 
 Linear Fresnel reflector. This system is conceptually very similar to a parabolic trough. But 

instead of using parabolic-shaped mirrors, it concentrates sunlight onto a linear and fixed 
receiver through an array of nearly flat reflectors. The most significant advantage of the 
linear Fresnel reflector system is that it requires lower investment costs and shows a higher 
land-to-electricity ratio than a parabolic trough. However, linear Fresnel reflector systems 
are less efficient than parabolic-trough systems. 

 

Figure 3: CSP Technologies 

 
                       (Source) IEA 2010 



 
C. C

 
4.     CS
exceeded
much-ne
illustrates
however
about 90
as a new
agreeme
such as 
interest a
 

            So
 
5.     T
productio
developm
Teske, a
combined

Current CSP

P moved int
d 2 gigawa
eded learni
s the curre
, its growth 

0% of global
w incubator o
ent between 

Australia, 
and have sev

ource: A.T. Ke

The IEA est
on by 2050
ment, CSP c
and Short 2
d-cycle gas 

P market 

o the comm
atts (GW), a
ing factor b
nt status of
is still conf

 installed ca
of CSP main

Middle Eas
India, and t
veral utility s

earney Globa

timates that 
0. A study 
could provid
009).  In th
turbine as p

ercial ramp-
and this ra

benefits, low
f CSP deve
fined to Spa
apacity. The
ly because o

st and North
the People’s
scale demon

Figure 4:

al Manageme

CSP could
done by S
e one-fourth

he long run
peak-and mid

-up phase in
apid expans
wering cost
elopment gl
ain and Uni
 Middle Eas
of its rich so
h Africa and
s Republic 

nstration CS

: CSP Road
 

nt Consultant

d contribute 
SolarPACES
h of the glob
, CSP techn
d-load provid

n 2007. By 2
sion is expe

through ec
lobally. Whi
ited States, 
st and North
olar resource
d the Europ
of China a

P plants und

d Map 

ts (2010). 

up to 11%
S in 2009 
bal electricit
nologies are
ders. 

012, global 
ected to co
conomies of
ile CSP is 
which toge

h Africa regio
es and the so
ean Union. 

are also sho
der preparat

% of annual 
concluded 
ty demand b
e expected 

installed cap
ontinue prov
f scale. Fig
growing ra

ether accoun
on has appe
olar energy 
Other coun

owing increa
tion. 

global elec
that, with f

by 2050 (Ric
to substitut

3 

pacity 
viding 
gure 4 
pidly, 
nt for 
eared 
trade 

ntries, 
asing 

ctricity 
faster 
chter, 
te for 


