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ABSTRACT 
The current global energy scenario and consumption rate is alarming greatly as the tremendous increase in 
population causes a sharp increase in electrical energy demand. The exhaustive extraction and production of 
fossil energy is the main reason and contributor to many environmental issues. As these fuels will ultimately get 
depleted resulting into increased energy shortfall, climate change and energy insecurity. In this regards every 
country is putting an effort to increase energy efficiency as well as switching over to new and renewable energy 
technologies. Among such solar energy from the sun is free and abundant. It offers number of strategic benefits 
which replaces the fossil-fuel combustion for the various electrical and thermal needs by minimizing the 
emissions of harmful gases and air pollutants. Currently, solar energy’s contribution to the total global energy 
supply is very low and small but the potential is enormous. Historically solar systems suffer from huge initial 
cost than conventional energy sources but once the solar technologies are installed, they have very low 
operating costs and require minimal input this provides security against conventional fuel supply disruptions 
and their prices. However present innovation and supports for solar manufacturing and sales prices have 
dropped greatly from the past few decades resulting into at energy price parity. Shockley-Queisser limit is the 
theoretical maximum efficiency that a single junction solar cell can exhibit. The current research in this 
direction is going on to find out the best substitute materials and technology to improve the performance of 
solar cells. The study of light spectrum and different absorption levels in semiconductor material, special 
coating, application of nano technology and use of organic polymers have led to greater saving and rapid 
production. 
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INTRODUCTION 

Every location on the Earth receives sunlight to a very good extent of the year and the quantity of solar radiation 
reaching any one point on the Earth's surface varies with respect to the followings namely, Geographic location, 
Time of day, Season, Local weather and landscape. A particular point on the Earth's surface gets maximum 
possible energy when sun is closer and rays are vertical as well varies with slant angles. The radiation data 
required for solar photovoltaic systems is expressed in terms of kilowatt-hours per square meter (kWh/m2) and 
for solar heating systems it is British thermal units per square foot (Btu/ft2). French physicist Edmond Becquerel 
discovered the concept of Photovoltaic conversion early in the year 1839. Solar PV cells are the basic building 
blocks of all PV systems made up of Photovoltaic (PV) materials and devices to convert sunlight into electrical 
current by photoelectric effect. Several PV cells of various sizes and shapes, from a smallest postage stamp to 
several centimetres drawn from semiconducting materials are often connected to form PV modules and in turn 
Arrays [1]. The other accessories like, electrical connections, mounting mechanisms, power-handling and 
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As the working velocity of educate increases, there may be a developing hobby in decreasing harm due to 
derailment and collision injuries. Since the collision with the encompassing shape after a derailment twist of 
fate reasons an awesome harm, the derailment containment provision (DCP) must be hooked up to lessen the 
harm because of the secondary collision twist of fate. However, the standards to layout the DCP which includes 
places and layout hundreds aren’t clean due to problems in predicting derailment and collision behaviours. In 
this paper, we derived a dynamics bogie version that may expect derailment and collision behaviours with in-
side the layout section of the DCP. The derived bogie version turned into simplified for numerous frames and 
suspensions to lessen the simulation time. Also, the real derailment exams have been performed on a actual 
check song to affirm the reliability of the bogie version in phrases of effect accelerations and derailment be-
haviors below a tribulation derailment containment provision. The simulation effects of the advanced version 
confirmed affordable agreements to the check effects. Using the advanced modeling technique, we advanced a 
dynamic electricity vehicle version of the Korean excessive velocity educate to expect and layout the tolerable 
effect electricity of DCP. We may want to reap an inexpensive effect electricity of DCP.

There are consultant injuries that could arise if a derailed educate collided with an overbridged or a sur-
rounding constructing or trains crashed into every different after which fell below a bridge substructure. The 
major elements are the unfold and amplification of secondary harm with the aid of using the conduct after the 
derailments (number one harm). In different words, if secondary collisions with surrounding homes with the 
aid of using a derailed educate are prevented, the harm might be mitigated or minimized. In addition, if the 
secondary derailment as a result of a collision among trains or falling below a bridge is prevented, the harm 
might be drastically decreased or minimized. 

Since the excessive-velocity railway turned into caused in Korea, “derailment containment partitions” were 
built to mitigate and decrease twist of fate harm with the aid of using stopping trains from colliding with cat-
enary poles or falling below a bridge whilst they’re derailed with the aid of using earthquake, buckling, or 
defects in tracks/trains in bridge sections. At present, the derailment containment partitions are uniformly de-
signed and built on bridges serving educate speeds of 200 km/h or higher. Accordingly, the want for judgment 
of effectiveness and feasibility assessment in phrases of economics and constructability has been supplied 
with the aid of using designers and constructors.

The parameters affecting the effect pressure and containment outcomes of the containment partitions have 
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been decided on because the vicinity and top of the wall. The geometric situations and fabric houses of the 
song have been modeled primarily based totally at the situations of the Gyeongbu High-Speed Railway and 
Honam High-Speed Railway (concrete song) in Korea as proven. The information of evaluation instances are 
proven. The simulation educate velocity is 300 km/h.

Unless thinking about the rail to be the educate derailment circumstance, the educate is meant because the 
already derailed educate and handiest anticipated incident perspective and velocity are analyzed as variables. 
Therefore, the conduct after derailment turns into consistent. This observe reproduced the drop of wheels from 
the rail to breed the real derailment as intently as possible. Therefore, many modifications have been effected 
withinside the educate conduct after derailment because the falling factors of wheels have been modified with 
the aid of using the interference of the wheels and rails. The derailment conduct turned into reproduced below 
the slip and rollover circumstance with the aid of using wheel climbing  These derailment/collision injuries are 
infrequent. However, the harm because of derailment may be catastrophic. Derailment containment partitions 
are generally utilized in Korea to decrease such damages. However, the effect forces which are had to layout 
the derailment containment partitions have been now no longer properly defined, and handiest confined re-
search have been performed for the conduct of the derailment containment partitions. In this observe, the focal 
point turned into made at the effect pressure evaluation of the containment wall via a chain of 3-D collision 
simulation after educate derailment. Finite detail modeling turned into performed to investigate the dynamic 
conduct of the derailed educate that collides with a shape which includes containment wall the usage of the 
LS-DYNA evaluation software program application. 

Europe, USA, China, Japan, and Korea, which own superior railway technologies, have tried to broaden 
high-pace rail era and make certain protection primarily based totally on social necessities and the want for 
extra speeds. However, no matter those efforts, there were current reviews of teach injuries ensuing in lack of 
lives. Fatal teach injuries commonly contain derailments or collisions that don’t appear frequently. However, 
once they occur, the harm is catastrophic. Therefore, a safety infrastructure must be mounted to limit such 
harm. Since the high-pace railways have been delivered in Korea, derailment containment partitions were 
built to mitigate and limit the damages resulting from such injuries. The want for the judgment of effectiveness 
and feasibility evaluation of the derailment containment partitions in phrases of economics and production 
cappotential has been offered via way of means of designers and constructors. In this paper, the authors have 
evaluated the containment ability and collision durability (crashworthiness) of a derailment containment 
wall, built in Korea, the use of a collision simulation after the derailment of a teach. This British Standard is 
the reputable English language model of EN 1991-2:2003. It supersedes DD ENV 1991-3:2000 that’s with-
drawn. Details of outmoded British Standards are given withinside the desk below. The structural Eurocodes 
are divided into programs via way of means of grouping Eurocodes for every of the primary materials, con-
crete, steel, composite concrete and steel, timber, masonry and aluminium; that is to allow a not unusualplace 
date of withdrawal (DOW) for all of the applicable components which are wanted for a specific design. The 
conflicting country wide requirements could be withdrawn on the stop of the coexistence length, after all of 
the EN Eurocodes of a bundle are available. Following e-book of the EN, there may be a length of two years 
allowed for the country wide calibration length at some stage in which the National Annex is issued, accom-
panied via way of means of a 3 12 months coexistence length. During the coexistence length Member States 
could be advocated to conform their country wide provisions to withdraw conflicting country wide regulations 
earlier than the stop of the coexistent length. The Commission in session with Member States is predicted to 
agree the stop of the coexistence length for every bundle of Eurocodes
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