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electrochemical storage systems has been demonstrated for both wind and photovoltaic REPs [1]. The

efficacy of batteries in REPs is directly related to their content in energy efficiency and lifetime. Indeed, in

virtue of their high value of energy efficiency, lithium batteries are expected to provide an energy return

factor higher than that assured by conventional batteries, e.g. lead-acid batteries [2].

ghhcice for sustainable

In addition to REPs, lithium ion batteries are also seen as the power sources

transport because they are considered the best options which can effectively guarantee the progressive
diffusion of HEVs, PHEVs, and BEVs at high levels [3]. In HEVs the synergic combination of ICE with an

Reductive Electrolyte

Surface

Decomposition Mechanism

Fig. 5.

>

Oxidative Electrolyte

Decomposition Mechanism

Operational principle of SEI formation in a C/LiCoQz lithium ion battery. Taken from "Report of the Basic Energy Science

Workshop on Electric Energy Storage”, Department of Energy, USA, http2//www_sc.doe.gov/bes/reportsffiles/EES_rpt.pdf.
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Abstract

The technical performance and energy
requirements for production and
transportation of a stand alone
photovoltaic (PV)-battery system at
different operating conditions are
presented. Eight battery technologies are
evaluated: lithium-ion (Li-ion), sodium
—sulphur (NaS), nickel-cadmium (NiCd),
nickel-metal hydride (NiMH), lead-acid
(PbA), vanadium-redox (VRB), zinc
—bromine (ZnBr) and polysulfide-bromide
(PSB). In the reference case, the energy
requirements for production and transport
of PV-battery systems that use the
different battery technologies differ by up
to a factor of three. Production and
transport of batteries contribute 24-70%
to the energy requirements, and the PV
array contributes 26-68%. The
contribution from other system
components is less than 10%. The
contribution of transport to energy
requirements is 1-9% for transportation
by truck, but may be up to 73% for air
transportation. The energy requirement
for battery production and transport is
dominant for systems based on NiCd,
NiMH and PbA batteries. The energy
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