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Wave Power Potential alorg the Indian Coasts

V. KESAVA DAS, B.A. RAMESILAND M _J .VARKEY
National Institute of Oceanography,
Wave power potential along the Indian coasts has been estimated using the wave data published by the
India Meteorological Depurtment. The cvast line is divided into 6 zones and wave power has been computed

and presented month-wise for ¢uch zone. Fhe estimanted wave power vatics seusonnlly and geographicully from
1.2 tv 39.6 kw/m with un average of 9.4 kw/m. The largest wave power potential oceurs aloug (he Konkan coast

in July. The southwest monsoun period (May-September) offers o greuater potential all along the const with a
mean of ubout 15.5 kw/m. Some of the problems and prospects of energy corversion have also been discussed.

THE EVER INCREASING DEMAMD FOR ENERGY
accompanying the growth of population and living stundard, and the
swagencss of the exhaustible nature of the conventional encigy
resources are sufficient reasons to sench for alicmate and seuewable
encrgy sources. One such energy soutce is the wave encigy uvailable
in the sca. Wave power potentiuls on a global scale were cstimated by
Kinsman ®, Issacs & Seymours, and Panicker. The estinated wave
power is of the order of 10'* walts and is renewabic at the rate of 107
to 109" wuits ®+. Panicker® cstimated the wave energy dissipation rate
along the copstlines of the world as about 2.6 x 10 wais which is
compuruble with those of Isascs & Seymour® (2.5 x 10" walis) and
Kinsman® (2.2 x 10" watts), Several power devices huve bueen
desigied uad tested in countrios Jike UK., Jupun, U.S.A. but so fiy no

conyaerciul scale plunt has come into existence™. .

Sure India has a long coustline of about S700 km, it is
worthwhile to explore the potential availuble alung the coastline. Here,
an attempt has been made 1o evaluate the wave power potential ufong
the tudian coastline. Some of the problems and prospects of hamessing
this  cncrgy source have also been discussed in
enviromnental factors.

DATA AND METHODS:

Wave data (visual observations by ships of apportunity) publishicd
in the Indian daily weather repons have been used in this study. Duia
for a perivd of six years (1968-1973) have been compiled and pooied
togethor. Thoe Indiuw constline has been divided into 6 zones (Fig. 1)
for the purpose of computation as the wave characteristics vary from
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Fig 1 Map showing didleicol womes
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Table X - Wave Statistics for Different Zones

. e

Zooe, Jan. Feb, Mar.  Apr. May. Jun. Jul. Aug. . Sept. Oct. Nov, Dec.
” Ha(m) 1.03 1.0% 1.10 1.15 1.36 2.63 3.26 2.66- 1.62 0.92 10 1.23
A - - :
Tnec) 5.6 6.9 6.6 €9 7.7 79 7.6 715 78 65 13 6.4
H, 119 L2 .0.82 0.71 V.31 2,15 2,66 2.16 1.52 1.12 1.02 1.2
B ’ .
T 74 6,7 68 6.3 75 T6 78 75 1.2 74 69 7.4
c 1, 1.68 1.10 1.0¥ 1.24 1.84 2.28 2.8 2,03 1.67 1.41 1.y 1.47
T 6.7 75 1.8 7.3 6.9 76 16 76 74 7.4 77 74
b ", 1.23 [N R] 0.9} 1.0 [ ed] 2.13 1.9 1.83 .33 1.50 N/ 201
T 7.8 8.2 78 7.3 7.4 78 17 15 74 712 74 7.4
H, 093 0.67 0.88 113 1.7 20 1.4 2.07 1.58 .38 1.72 1.36
B
' T 93 1.7 62 59 7.6 3.8 7.1 1.3 78 14 6.7 6.2
H, on 0.7 10 1.62 2.12 1.85 1.85 213 20 1.25 0.9t 0.67
¢ R
T 3.0 hR 6.7 9.6 6.5 74 79 1.3 2.2 8.2 6.9 84
Table 2 - Wave Power (kw/m)
AREA  JAN res MAR APR MAY JUN JUL AUG  SEPT ocCT NOV DEC
A jm ENE] N 4.47 6.98 2677 1957 24.84 10.03 2.69 358 4.74
B 5.13 5.0 224 1.56 6.3 - 17.2 27.04 t7.14 &S 4,58 52 5.40
C 9.26 4.45 4.05 s.50 11.44 18.85 1769 15.34 1011 7.2 6.07 752
J.z,' 5.78 5.13 1w 3.58 10.60 16.67 14.79 1287 849 7.94 10.98 14.05
¢4 4.03 1.69 2,35 3.69 1i.14 17.24 17.45 i16.t6 9.8 6.90 9.7 5.62
[ t.2A4 1.39 328 124 1431 11.90 13.4 16.67 16.07 6.2 2.80 1.85
S

place 10 place. The wave power has been estimured month-wise for
cach area using the formula ¢,

6in
where P i3 the power per metre of creat widily r is the specific weight
of sea water in Newtons, g ix the acceluration due 1o gravity, He i the
significant wave hieight, (m) and T is the period {sec.).

Significant wave height (Hs) and periogl T were calculnted month-
wise for each arca, Ha for an arca was calculaicd as the average of the
wave heighta reported for that ares in a patticuiar month os the visually
observed wave heights have been considered as eguivalent to the
aignificant wave heigil. Average of all periods reported in that area is

PIRCENAIX 1FE

taken an T. The data mninly represent deep water wavea. A casual
comparison of monthly mean of vimnlly obscrved datn with the Hs
copputed fum the dutn secorded by the sliphoine wave recorder in
certain areas (not simultaneously observed) reveal that the two are
rather comparable.

Results and Discussion

Tahlc | givea monthly uvornge of Ha nnd T and Table 2 gives 1ho
wave power (kw/m) for each nrea. It can be seen fron theae Tables
that the wave chataclcristics and wave power vary from region to
region. The wave power vaties.from 1.24 kw/mt in srea £ 1y 39.57 kw/
m in aren A with an annual average for ail the arcor of 9.39 kw/m. The
wave power varies from 2.69 (October) 10 .47 kw/m (July) in aren
A, from 1.56 {April) to 27.04 kw/m (July) in arca B, from 4.03

&
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= ---- M2 Percentage of time Ve wave powe potentisl

L (March) ta 18.85 kw/m (June) in area C, from 3.30 (March) to 16.67
kw/m (June) in ares D, from 1.69 (Fcbruary) 10 17.45 kw/m Quly) in
arew B and from 124 (nounry) 10 16.67 kw/m (August) in nrea £
onit bre tiettced that the wave piwer in groste i sontliwest monxnin
period (May to September) than the rest of the year. Aversge wive



Urja/February 1990/27/2/61

power in the southwest monsoon for all areas is about 15.5 kw/m
which is 3 times grester than that of the non-monsoon period. It is
emphasized here that the estimates have 1o be considered with caution
as the data is bascd on visual obscrvations. However, these figures arc
rather comparable with those estimated by Gopinathan et al® for the
mof,f,u of August and September, 1978 in arcas B, C and D, bascd on
wave data recorded by a shipbome wave rocorder,

Taking the averuge wave power potential along the Indian
coastline at about 9.4 kw/m and the total length of the coastline as
5700 km, the toial power potential at a given time is estimated to be
about 5.36 x 107 kw all along the entire coastline, Bven after allowing
for & 5% loss of enesgy (may be much less in reality) due ‘to
inefficiency in conversion and iransmission, the nel average power
would be about 13.4 GW and if it is possible to deploy power
oxiraclion devices at lcast for 1% of the coast length (57 km), the
available power is about 134 MW,

The availability of wave power in termis of percentage of time for
all the regions is shown in Fig. 2. It gives an estimate of the percentuge
of time, u puwer plant can opesate in un arca with ils optimuin capacity
as desigoed. For exmuple, if a plant is designzd to exiract power from
the potential of 16 K'Wjm, then it can be operated only for 33% of the
tinee in the yeur in uica A, uad 30% of the timg in the year in arcu D
and so on.

Energy Conversion Considerations

It is scea from Table-2 that the wave power poientinl vanes
considerubly from month to month and place to place due to the
varymg wave climute, This aspect hus to be seriously tuken into
consideration before going in for exploitation. Howeves, it is very
much requared o eslimate the wave power more realistically and for
reduced grid sizes using recorded data. Unfortunately, recorded wave
daJor all the regions along the coast and for all months are not
availabie at present.

It is worthwhile to mention that waves in dcep waier posscss
energy of an order of magpitude greater than that of waves in shallow
waler becausc the dispersive and shoaling processea such as refraction,
reflection, diffraction, etc. reduce the energy of waves by the time they
reach the coast. Therefore, from the resource point of view, il may be
more feasible (o have wave energy conversion in deep waters than
coastal waters. However, the economica of wave cnergy conversion
depends much on the efficiency of the sysiem, its construction and

mainienance coat, transmission capability and environumieatal impacts,
apast from the magnitude and dependability of the resource,

The environmental aspecis (o be mainly considered nre the effects
on coastal, littoral and shore line processes, sca life, navigation and
perhaps, acsthetics. Decp water devices may pose least cnvironmental
problems although it may affect the sca life in surface layers. Shallow
water devices arc likely to affect the littoral processes and chaage the
shore line structure. The environmental effects may be bencficial in
somc cases. For example, where coastal erosion problem exists, the
wave power devices can perform dual roles of producing power sad
protecting the coast by extracting the encrgy from waves which cause
erosion. In India, this may be considerod us an option cspecially during
southwest monsoon when the wave encrgy potential ia more and for
the same rcuson, eroding potentiuls are more ut different pluces along
the coast. (3
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