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Wave Power I>otc'nthll along the India~l Coa~;;ts

v. KESAVA BAS, B.A. nAMESIl ANI> M. J .VAI{KEY
National lost it ute of Oceanography.

Wave power pot~ntial along the lndilill COIlS'S bas heeo estimated using the wave data published by the
India Meteurologi~aIDeplU'Cmenl. The cuast line is divided into 6 zones and wave power hUll Ix.-en computed
wul presented month·wise for ('lIm zune. 'rb~ estinllttel1 wun, IIOW~ vl1ri~1i Ii;lUIIUIl14Uy Ilnd IlCllgrullhiclllly from
1,1tu 39.6 kw/m witb wa IIve)'IIKe IIf ",4 kw/m. Till' Illr):t·:.t "uve power I)UIl'nlial on:w'.IllltlllJ: the Konluua cous'.
ill July. The southwelll monsoon period (Muy-SeVll'ml.lcl') om~r~ u grcuttl" pOlentiul ull along lhe CollS~ with Il

mean of about 15.5 kw/m. Some of the problems lind Jlrospeds oJ' energy cop-version batve also been discussed.

THE EVER INCREASING DEMAND FOR ENElWY
accomplUlyillB the growlh of populUlioll wul living 6\1Ultilliti. iUld Ille
8WlUeneS8 of lhe exbaUSlible aalure of lbe cOllvemional en"lgy

resources arc aufficient reasons 10 1IC111\:h for I1helllJlle "uti reHewable

eue'gy sourceH. One 8uch euergy source is lhe wave ellclf,Y uvuilallle:
in Ihe lea. Wave power pOleuliule on a glool\l ~cll1e were eslilllille,ll>y
Km,mlUl (II, hsacs & Seymour"', and PlUlickc,,".11lc c.linulleO wllve
power il of the order of 10" walls ano il renewllblc al lhe rale of 1011
10 lO"li' WilliS'''''. PaniC"~ ellimated lhe wave energy <lissiplilion rale
aloll8 Ihc cOllsllines of Ihe world as aboUl 2.6 x tOU "":81\8 which iH
cOOlpllrublo with mose of JeQllce & Seymow-3 (l.S II 1('11 Willis) IIl1ti
K.iWlflUUl'·' (2.2 x IOu walla), Severa! power dc:viceH hllvc bIlclI
d~sigll~tJ ullt.lle~lc:d ill counlnClI lile U.K., ~UPllll, U.S.A. bill so 1'011 110

CUlIlIl1CH;iul scale: plwll lliiS come: inlo cllislelll.:Cn,.
Since Lidia has a 10118 coaslline of aboUI 5100 km. II II

wOllhwhi.le (0 explore Ihe polenlial available along the: coaslline. Her\',
oUI ilHempl hns been madc 10 evnlulilc IheWilve (lower jlolcmillliliong
I h<: III,tiiUl coastline. SOUle lJf the problems· lUld prospects of hnmcssing
Ihis energy SOUI".:e have lI1so \>«11 discussed in rell1lion to
CnVUn/1lIlClllal [aclols.

DATA AND METHODS:
Wave dl1la (vis<!111 ObllCrvl1liO/1ll by ,;hips of opportunilY) p"bli.h,;d

in Ille IndilUl dnlly wealher rcpuns luwc IxCIl used i1ubiM MlUdy. DUIII
for II period of £iJl years (196H-1973j ha\'c been compiled arul pooled
Hlllclh~r. Tho ludilln cOII~llinc: (illS been divided into 6 zolles ·{Pig. 1)
fllr UIC pnrpo£.: of cornpulalion as Ihe WI1 ve characlerislic~ vary from

/

20°
N

o
!~

10"

..
o

-5
eGo

F /(
~..::-:::_-- ':::-::.­

~
Vlshakapatnam ~oo

~

/~"i
----------j

I
I
ID I
I
I
I
I.- J lJ

..

20
N

o
Hi

•10



..
It

'f

It

~
t'

~

~
It

! tI \
"

"

" ..
"'WI "'WOl "wi.,

'"',~~ .Jl'<:{j:_elll.~e(lf~ime V. wave power polenli.l
_. - ., ._". -.. '~"

pl,Ke In place:. TIle wave power h.u been e~timu,ed month·wi"" for
each arcn u~ing lhe fonnlJl:t ".oj,

64 It

where P i~ the power per metre of creRI width. r iR Ihe ~pecific Weitull
of ReA WHler ill Ncwtum.ll iR the llCceh,..lil>1l due 10 8Jlwit)'. fiR i~ lhe
.ignifiCatll wave height, (m) and T i. Ihe }.eriod (lICC.).

SigllificlUll w.ve height (.H.) lind penoil T were cnlculnled fllOOlh·
wi,e fOJ each area. H, fur an area wa:< calClll:lied 15 lhe IveRge of the

wave heightR repolted for lhat lreo in a pRJ1icular monlh a. lhe v;Ruolly
ob.ervell wnve heighl. have been con.idered at equivalent to llle
RigniliclUlt wave heigh!. Average of .11 period. repolted in thai DJ'Ca ia
laken IIR T. The <lnl. mainly repre",nl deep "'.'e' WnVCR. A ea,u'll
componaon of monlhly meDn of vilOUAlIy ooaerved daln wilh the HR

~I1I1II'\Ilctl (wlII.lhe dill I 1<:l:olI.lc\1 lJy Ihe .hiphorue ",/lve JOl:o/llllr in
certain areas (not llimulraneolJoly obtlerved) reveal !hilI the two Ire
ntther compDrable.

f{~sllifs and Discussion
Tahlo I givC'ft monthly uycrnSe of Ih DIILI T and TAhie 2 ttiVll. lhll

wive pO....el (kIA/lOll ff.lr elicit Rren. II Cit/I be ,un from lheae Tl\blc:~

IhAI lhe wnve ChQrDclcrifttic, lind wn....e poweT vary fmm regit:'o 10
region, The: wnve power vllricR.from 1.24 Iew/mt in IreD F tn 39.57 kwl
min IlreA A with nn annunl overnlle fOT nil the nreo' ofQ.}!) kw/m.ll~
wave powe, vorie' from 2.6Q (Octohcrlll) :I".~7 kw/m (July' In n~n

.A, Crom l.S6 (Arril) to 27.04 n./m (Julyl in lI~a 8. from 4.(1~

(MMch) 10 IIl,RS k..../m (June) in oreo C. from :UO (MarchI to 16."7
k..../m \June) in area D. from 1.69 (Feh,u<1r) I 10 11.4:0; kwfrn (JlIly) in

arr. f. "lid fwm \.l4 (JlIlIIlllry) 10 lti.1'>7 hol/nl (AlI~lI.l) in 111l'0 F \I

(Ill Itt' 1I1I1/< t'</ "I~I '''l'' WIlVI' puwcr iH LlI"all" I" ."111111"('..1 /11<'1100""

period (Mal' III September) tban Ihe re~l of lhe yeor. Averulte. ,",~vc
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powor in the .outhwo.l monaoon for aU alOa. i. aboul 15.S kw/m mainlefWll:o Cl!.I, lranamillion capability and environmenlal inlp&'I.,
which P 3 timo. 8~a1..r than that oC the aon·monaooa period. IIi. aput from Ihe mllgniludc and depc.odabil!'Y of Ihc Ill.ouree.
enopha.iz.ed be~ thaI tho e.!imale. have to be con.idellld with caution The environmental aSpe<:ta 10 be mainly cowidered we lhe effe.cls
as rhc dala i. balled on visual ObSClVaUona. However, theIC figure. arc OIl coaslal, linoral and Ibore line pro<:eue., ICa life, DAvigation and
lathel comparable wi!h !halO o.timaled by Oopinathan 01 all') for Ihc perlutp., aestbe:lic•. Deep waler device. may posc lea.. envUonmenJai

mllj'b- of August and September, 1978 in area. B, C and D, baled on problem. II1lhough il may ,ffecl the lCa life in surface layerl, Shallow
wive data r'CCordcd by a ahipbome wave ft'Corder. waleI' device. II1l likely 10 affecl lbe Jiuoral proce••es IIDd chaollc the

Taking the aveRge wave power polcntill! 1ll0llS the Indian .hore line: lJlnJclUrc. The: envlroJUuenral effecl' may be beneficial in
COl'I~ .1 aboul 9.4 lew/m lWd rhe lolal lellglh oC the coaslline IS IlOme caIC8. For example. wb:re coa.tal erosion problem Will', Ihc .
5700 !un, lbe 100al power potential al • given lime i. e.timllled 10 be wave power devicell can perform dual rolca of producing po""er aod
aboUt 5.36 X 10

1
lew aU along lbe entire cDI.lline. Even .fter IlIi0wing prOiecling the coa,1 by extracling the energy from wave. which c.uac:

(or I 75% 10111 of energy (may be much lell in reality) due 10 erosion. In India, thi. mill' be conaidoRld lUI an opliQf1 e'p«;illlJy dUr1na
inefficieJH:y in convoraion and Il'1llllmillion., Ibe nel averago power "uuthwe.t monaoon when the WIVO energy polentid i. nlO~ and for
would be aboul 13.4 OW and if it i. pouible 10 deploy power - the IlIllle reUIOl1, erollins potclltill!l IllO more III differelu plilces along
eXlraclioa device. al lel.1 for 1% of the coalll length (57 km), the the coalll. Q.
available powee i. aboul 134 MW. Ackno""ledllemeol:

The avllilabilily of WaVe power in lem~ of peLCenla!!e of time for TIle lIuthors arc graleful to the Direclor and Head, Phy.icaJ
all tho region' ill shown in Fig, 2. It gi\'es lUI eatimlllCl of Ihe IlCrcellluge Ocewl'lgruphy Diviaion, Nlltional hulftUle of OcellnOgraph)', for lbeir
of time, Upower pldJll CdJl operate iJ1l1l1arell witb ii' optimum capacity ellcour~genlent.

II deslgoel1. For exumple, if a plllnt i, dc'ign.::! to ;:i\llaCI power from !t£l'ERLNC£S:

Ibe polential of lG Kw/m, then it can be operated only for 33% of lhe 1. Kinsman, B. Wind Wllve_, (Prentice Hall, New York), 1965,
time in the yeur ill lllea A, lUlU .50% Qf tbe tilll.. in the yeu in DlCIl D 67~ pp.

'Wd so on 2. Isaacs J.D. &: Seymow' RJ. Inr. J. PnvUoJlJDentKl Sludie.,
Ent.'cgy Conversion Considerations 4(1973) 201.

11 ia teell from Tllble·2 I!UlI Ihe wllve power {'<llentiul vu.ries 3. I'lIlucler N,N. Ocean Engg. 3(1976) 429.
cOluide.r4lbly 1'ronl m~1 10 month lI11d plllce to place due 10 thC 4. I'uucur N.N. Ocean &88.4(1977) 213.
varyulg Wilve dimute. nus aspect hus 10 be leriou.ly lilken into ~. Jonson 1.0. Ocean &88. 4 (1977) 211.
consideration before going in for exploilalion. HoweVOl, il i. very 6, Saller S.H. NllUR 249 (1974) 720. . .
much IC'lwI<:d 10 eslimate lbe wave power mOIll lCalilllically lIIld for 1. NIO, Wave Power - A StalU. Report (Nal1anaJ lnatitule of
rcduc~d gnu ,iloe8 using recorded dala. Unfortunalely, rc.:orded wave CcclWOgraphy, Dol1ll Paula, Ooa) 1981,4,7 pp.
dl.tlr}or aU the regiow dong the coasl IU1d Cor aU montha arc: noc 8. Gopinathan C.K., S&the P.V. &: RamI RaJu D.V. MahuaSaJ'
Ivailable al prelCnt. Bull. Nata. LuI. Oc:canogr. 12(1977) 13S.

Jr i. worthwhile 10 menrion thaI wIve. in deep waler pOlle.1 The AuChor.: .
energy of an order of magnitude gee_leI' than thaI of wave, in shallow V.Ke,ava ~a. i. at pre~nt wOlkins, II l1\4l1I~aEditor of Mahuasu
waleI' bccauac: !be dispenive and ahoaling pruceucs such 118 refnu;tiol1, ·a qUlLlerly Joumal publiahcd by NlIllOnal wtitule of Oceanography

retloction., diff,aclion. etc. reduce lbe eneQJY of ~lIve. b~ the ~ime they .MJ.Varkey i. a phy,ical ocClUlogrllpher. He apeeiaUac:. in wind
reach the coasl Therefore from the re.ouree POUlt of VICW. II may be d' ,h

.• . . gcncl'Ille waves Ul ",c sea.mon:: feasible 10 have wave> energy COIlVCnlOQ m deep wlllcrs than ..

eDlIta! walers. However, the economicll of wave energy converlliol1 B.A.Ramesh WI18 allllChed to NIO IS a acienti'l wo~ in Ocean
{lcpend. much on the efficieocy of the .y.aem, il. cona/ruction Illld Engwec:ring aspects during I!le presentation of the pre....nt pltper.
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