
















production costs, installatio,n costs, power losses 
and operatíona1I costs of ABB has been inherited 
by NKT. 

9. Chal;lenges In Manufacturing Submarine 
Power Cables 

The market tor submarine power cables is small and 
the industry is ,a highly specialized industry with the 
t,echnology and kno,w-how in the hand of only a f;ew 
players. Like any industry, the submarine power cable 

in,dustry to,o has its own share of both manufacturing 
and maintenance challenges. 

The biggest challenge to this industry is regulatory 
(adhering to hi,gh sea regulations, national and 

r1egional regulatioris, cable protection com.mittee 
r,egulaüons,, enviro1nment,al regulati 1ons etc.) and 

financia! {investment towards route survey, design, 
manufa1 cture and then l,aying is high, which may not lbe 
made available by the customer upfront, necessitating 
loa ns and investment of own funds). 

The other bi,ggest challenge is the d,esign of the cab,le 
itself.. S,ince, no two power submarine cable projects 

are identical, these cables cannot be ma.nufactured 
and sto1cked Each project ne,eds to be designed 

individually to account far the transmission distance 
(to define n1umb,er of joints), bottom to1pogr,aphy (that 

will define t.he length of the cable and the armour 
required to prot1e,ct the cable), water depth (gíves a 

design pr,essure to withstand and hence defines the 
mate,rial to be used fo,r thie cable sheathing and the 

connector c,asíng), sea currents (gives the mechanical 
s,tresses and ma1no,euvres the cable will have to 
withstand, which d1efines the quality of the sheath to 
be uised), risks of damage etc .. which in return requires 

'custom built' cable for each project. lf the cable 
eros.ses an u ·. dersea gas pipeline, suitable protection 
needs to be provided over that regi1on. Simil,arly, if 

the risk of cabl 1e damage during use is la1rge (due to 
tidal currents and ocean bottom topography) a double 

armour cable may need to be provide,d which would 
make the cable difficult t,o bend and handle whíle 
necessita1ting shorter lengths far handling and he,nce 
larger number of joints. lt is necessary to mention 

that the cable needs to be invariably designed to b,e 

handled by the 1existing cable laying ships. A new and 
innovative design may result in the need of ,a new 
cable llaying ship which may be cost prohibitive. 

Further, t 1here are only a handful of comp,anie,s 
1 wi who have the capability and the expertise 

1 11 J r , 1 1 y · hese cables. According to 

Bloomb 1erg New Energy 1Fi inan 1ce report2 the three 
estalbllishe,d players ABB, Prysmian an,d Ne,xans can 
manufacture a mere 800 km 10,f HVAC cables per 
year. s,o to mee,t the increasing 1d 1emands, either n,ew 
companies will have to st 1ep in or these companies 
have to incre,ase their manufacturing: capabilities. 

From a1 maintenance point of view, submarine cables 
do get damaged (dueto fishing, anchor droppíng, and 
natural disasters) and are relativelly difficu'.lt t ,o repair 
as isol,ation of defect tak 1es time. Once the defect is 
identified, a dedicated cable repair ship does the 

repair with the e·ntire activity taking clase to 15-20 
days at times, weathe,r withstanding. 

10. Opportunities For S'ubm.arine Power Cables 
In India 

The potential of submarine power cables from the 
ln 1dian context líes in the fteld of conne,cting islands, 

power from offshore win,d farms and providing power 
to offshore installatio1ns. In th1is regard we discu,ss 

wa1ys to address the po,wer supply requirem 1ents of 
Andaman and Nicobar isla1nds, Lakshadweep islands, 
support sr·i Lanka to meet its power requirements, 
tap the growing offshore wind power industry in 
India and provide onshore power to the o,ffshore rigs. 

Each of these have been discussed ·n the succeeding 
par,agraphs. 

Andaman ond Nicobar lslands 

The peak l,o,ad of electriclty in the, Andaman and 

Nicobar islands is about 58 MW {FY16) which is met 
through cumulative Generation Capacity of around 
109.45 MW in the vari,o,us lslands of A&.N. Out of the 
total generating capacity, the Diesel based generation 
is around 99 .. 2 M'W, Hy1dro ba:sed generation ís around 
S .. ·25 MW and Solar PV genera!tion is about 5,.0 'MWp. 
The island.s use about 2s,o kilo litres, of diesel every 
day far power ,alone. This power gen,eration and 
distribution sy.stem is served by standalone systems 
and each island has its own genierati ,on & distribution 
system. This ensures 92.4% of the population to get 
power supply 24 hours while 2% populati,on gets it for 
5-16 hours a day [8]. 

These islands h.ave a considerable potential for power 
genera ·on, through Renewable Sourc,e of Energy 
such as wind, ocean, tidal, bio-mass whi,ch ar1e yet 
to be harness,e1d. Lack of a grid in the islands, larg,e 

dependence on fossil fuels for power generation and 
non-utilisation of renewal ,energy resources present a 

2 Bloomberg New Energy Finance-Offshore wind market outlook- Hl 2011 
- 24 May 2011. 



market far the use, of submarine power cables. 

.Laksh.adweep /stands 

The power suppli,ed in Lakshadweep is through diesel 
,generating sets,. These sets are of various. capacities 
ranging from 24 to 400 KW. The p,ower generating 
systems in a.11 the lslands are s.tand-alone system.s. 
T'here ís no inter-island connection in the supply grid. 

The isl,and has ach:ieved 100% electrification with 
supply available, round the clock. How,ever t lhe source 

of su1pply is limited to diesel g,enerators using 66, lakh 
litres of HSD oíl ¡per annum brought from the mainland 
[9]. 

Sím ilar to th1e A&N islands, these islands too present a 
possible market for the submarine power cab,les .. 

The India - Sri Lanka HVDC ,Grid lnterconnecti'on 

This grid ínterconnecti,on is a proposed pr1oject to· link 
the national grids of India and Sri anka. The project 
involves the construction of a HVDC connection 
between Madurai and Anuradhapura in central sr·i 
Lanka, through the Palk Strait .. The liin.k would measure 
285 kms in length, includ,ing 501 kms of submarine 

cables. ,contemplated ín 1'970} it is to be implement1ed 

by the Power Grid 1Corporation of India Limited and the 
Ceylon Electricity Board. As of February 2016, ·· h1e pre­

feasibility studies on the project have be,en complet,ed. 

Offshore Wind P,ower 

India has the fourth largest installed wind power 
capacity in the world [10] with the wind power being 
the cheapest en.ergy resource in India. However 
the generating wi 1nd farms are all land based. Th,e 

government plans to have clase to 200 GW capacity 
of offsh1ore wind power in place by 2022. This presents 
a majar 01 pp,ortunity for the use of submarine, p,ower 

cables in the country in th 1e immediate future. 

Power to Offshore Oll 

lndi.a has 34 offshore rig.s which are situated 
at an average distance of 180 km from the mainland. 
These rígs need hundreds of MW of power1 depending 
on the equipme,nt available, to meet their interna! 

requirements. Presently they meet their requirements 

by using Gas Turbines and Diesel generators, w.hich use 
fuel while being energ·y inefficient and e.n.viro'nmentally 
unfriendly. To overcome these issues these offshore 
platforms can be provided power from ,o,nsho,re usíng 
submarine power cable as has bee,n demonstrated 
.around the wo,rld. 

1 

11. Challenges For Su,bmarine Power Cable:s In 
1lndia 

Whlle there are opportunities1 th,ere are also 
challenges that n,eed to be overcome to encash on the 
available opportunities. These include: 

Associated cost of offshore wind power 

The capital cost of offshore wind power projects is very 

high as compar1ed to onshore wind power projects 
with the average ,capital cost of 2006 in Europe, being 
around 2.1 milli,on € per MW at 37 .5 per cent capac·ty 
utilisation factors (CUF). 

Economi,es of .sea/e 

Larger volumies of necessity, standardisation and 
p,ossibility of adoption of technologfes would provide 
e,conomies of scale to the industry, thus reducing cost 

and encouraging investment .. However the delay in 

execution of the Indo-Sri Lanka H1 VDC connectivity 
c.onceived in 197,0 does not send encouraging s,ignals 
to the industry. 

Clearances Required 

- he, necessary cl,earances essential to undertake the 
offshore wind farming are large and sometime difficult 
and time consuming which do,es not at time enco,urage 

the inv,olvement of business houses. 

Data far site í,dentification of offshore wínd power 

The data requir,ed (wind resource map, and the 
bathymetry data) far the ca.lculation of offshore wind 
potential and identification of suitable sites is not 

available far lndian regions which make identifying the 
potential sites far offshore wind farm1ing difficult. 

12. Conclusion 

This article provides an insight into, a submarine 

power cable while differentiating it from a land power 
cable. The market drive·rs that support develo,pment ,of 
this tec.hnology and the opportunities and challenge 
that India offe,rs to th,is industry have bee,n discussed. 

Tho·u.gh excessive details into the submarine 
power cable technology have not been discussed, an 

effort has been made to· ensure that the r,ea,der is not 
left looking for answe,rs in understanding the sp,ecial 
features of a submarine power c.a;bles. 
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Synopsis 

Submarine pow1er cables are sp,e,cialised power cables 
that are u.sed to tra nsport electric cu rr,ent at high 
volt,age below the surface of the water: 1·hough these 
cables have been in use since t 1he early 18,QOs, th1eir 
use was primari y limited to transmittin1g electricity 
from conventional sources such as coal plants, either 
between1 c,ountries or out to islands or oil platforms. 
Rising energy prices and concerns a1bout climate 
change in the mid-2000s brought about a fo· ced 
development of deep-water renewal 1energy sour1ces 
(such as wind, wave, tide, etc.) which in turn ren ,ewed 
the interest in submarine p,ower cable,s as th 1ere was 
a need to transmit the generated power to land from 
out-in-the-ocean renewal e,nergy insta,llations. 

Though there are several issues (such as complex and 
unclear regulations, few consulting firms to conduct 
sea floor surveys and av.ailability of cable-laying 
ships) that could impede the growth of submarine 
power cables, u1nder-construction and future projects 
due to the increasing demand for renewa I energy 
from offshore energ,y sources are ensuring that the 
necessary expansion, d1versification, development 
and use of th,ese cables cannot be stopped. 

This present paper aims to provide an insight int,o a 
subma,r·ne power cable while differentiatlng it from 
a power cable use.d on land. The mairk1et drivers 
that support development of this technology and 
opportunitíes and challenges that India offers to this 
industry are discussed. 

Key Words: Submarine power cables, Power cables1 

undersea cables, underwater cables, renewal energy. 
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