Shore-side
electricity
for ships!

EcoPorts Conference, Genoa, 14-15 December 2006
Session 6, Round 2, 14th December, 16,30 to 18,00.
Susann Dutt, Port of Goteborg, susann.dutt@portgot.se, www.portgot.se
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Shore-side electricity for ships

The presentation:

* What is the problem?

* What is shore-side electricity?

* Who are offering it today?

« Environmental benefits &
constraints

 Costs for energy generation

» General comments & conclusions
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Steady growth in transport volumes

European Commission
Directorate-General for Energy and Transport
Unit G3 - Motorways of the Sea & Intermodality

Growth of world exports

21970 01999
1000 M tkm

Decoupling - breaking the connection between the environmentally
negative impacts from transport logistics and economic growth looks
difficult to achieve!
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One of the problems!
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Shore-side electricity for ships

Electrical power needed for
all functions on board is
supplied from land, no
auxiliary engine is used
during port stop
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Connection principles in Goteborg

onboard

sub station
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Who are offering shore-side electricity?

—

Goteborg, Helsingborg,
. - Houston, Long Beach, Los
Angeles, New York/New
Jersey, Oakland,
Philadelphia, Pitea,
. Richmond (Virginia),Seattle,

Stockholm, Tacoma,

D —— Vancouver, Zeebrugge...



Environmental benefits/constraints

Comparison of external and internal costs . Re d u Ctl on Of a | I’b orne
pollutants

0 Valuated Environmental costs

* No noise
W Direct costs

« Society is a winner

« Offer a fossil free
alternative

* No benefit on the
journey in between ports

Onboard generated power - HFO Shore power
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Cost for energy generation
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Power generation cost 2006nergy tax - Gothenburg

Lloyd’s Register
—Fairplay —
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DFDS Tor Line Stena Line Cobelfret
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Cost for energy generation

Power generation cost 2006 @nergy taxes - Gothenburg
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Comments & conclusions

* The technology for shore-side electricity is
available at a reasonable cost

* The external costs are very high
* There is a lot going on worldwide!
* The standardization process has started

* EU and ESPO recommend the promotion of
shore-side electricity

« 2010 shore-side electricity will be an
alternative to 0,1% sulphur at berth

e Collaboration and clear economic incentives
need to be further encouraged
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Environmental Issues

Cold ironing = hot topic

Asa Wilske, Environmental
Manager in the Port of
Géteborg, argues that it

ia in everyone's interests
to switch onto shore-side
slectricity for ships

‘Cold ironing is not a
universal measure: it is
most effective for those

vessels that call frequently
at the same port, and for
those that have rather long
port stops’

Contact:

Asa Wikske, Environmental Manager
Port of Gateborg AB

Tel 446 31 731 22X

Email:  asawibke @ porrgor se
Web:  www.portgor.se

dreborg §s one of the most
popular bunkering porrs in
Europe - both becanse of the

steady flow of teaflic to the Baltle and
the supply of high-gquality, low sulphor
Bunkers. B ir is non just in the provision
of low sulphur bunkers that (G

is leading the way on e

issues, Goteborg was the st port in the
world to offer i
electricity for sk

is referred to as ‘cold ironing’,

Getting started

Stora Ense, one of the worlds leading pulp

anad paper companies, was a prime mover

in Goteborg's cold ironing. The company
I

wanted to be djusted i

are paid from different pockets,

That is why the Port of Giteborg together
with cne of its customers, Stena Line, raised
the cold ironing issue with the European
Commission (EC) and  the Swedish
government. They clearly met with a positive
response, hecause the EC has recommended
the European Union (EU) member states 1o
encourage ports to provide dectricity forships
ar berth. In meost cases, the environmental
beneties of switching “consaderably exceed’
the costs, acconding v the EC.

The EC recommendation abwo calls for

I .

the development of |

standands and provides guidance on costs,
benefits aml praceicalitees of conmecting ships
o the electriciey grid

all the links of its supply chain for its
paper transports from Sweden to the rest of
Europ.

Gitebong was cne of the ports competing
for Stora Enso’s business, and it was
determined to put together the greenest
and environmentally-smartest offer. Per
Lindeberg, the Port's chief electrical engineer,
had already heen looking ar the feasibiliry of
supplying vessels in the part with elecrrciry
from a land-based source, insread of running
rhe ships’ auxiliary engines. He reasoned that
this weonld cur ships” emisssons radically and
alsa reduce the nore ~ which would henefir
hach the surmounding environment and alio
impeove the working conditions at the pore
Everyone was in favour of the sdea - sa the
challenge was to find a soluton that would
work, A creative cooperation was developed
between the shipewn Cobelfret and
Wagenborg Shipping, and the supplier of
the dectrical equipment, ABD. The Swedsh
government contributed with some funding.

The first ship was connected o the new
high-voltage supply in January 2000 and
it Bas become 3 major success. There have
heen hardly any problems and key benefits

o noase and no ar emissions - are much
appreciated by the ships’ crews and pore
waorkers alike.

When it comes to the overall conseque
for  corpoeate  environment,  several
independene srudies have found rhar the
swocieral benefirs (nombly 3 reduction in
health cosrs and envirenmeneal damages) far
ourweigh the exrra cors for the thipowner
anel the ports, The probldem s that the cous

This is hing that the people from the
Port in Géteborg agree with. There have
to be standards for valtage level, frequency,
electrical cutlers and plugs, capacity for the
electrical outlets, safety functions, and cable
bocation on board ships and on land. This
has been taken up with the International
Maritime  Organization  (IMO) and
a standardisation process has now started
warth the  International  Organization
lor Standandization (I50). Srena Line
will rake the lead on the working group
concerning ferries

When the environmental minisrers from
speing, of 2M, they agreed o inmoduce
econamic incentives for the provision of shore
ade elecrriciey. The Swedish government
twok the lead by promisng a tax exemption
for the elecinaty delivered o ships wang
shove side electncity, something thar the

i and the port are still ansioudy
waiting for,

The tax exemption makes the measure
ol more interesting becawse, according
o a caleulation made by Lloyd's Register's
Fairplay for the Port of Gaeebarg in 2006,
the toral cast o the shipowner and the pore
for wing thore side decrriciey was sbour the
wame 3t unng wolely bunker fuel - ar lease
chis held good for Swedssh
ar thar nme.

ondinons

It 15 cven more intereiring i speculate how
the comr comparisons wall change in three
years’ nime, when ships will be required 1o
buen esther 01 % sulphur disnllare fuel or
wse share sde decmiciry during their port

stops. When this happens, there could be an

Decornber 2008 7 Jnuary 2007 bunkerspol

Environmental Issues

electrical rsh in European ports, We  have
therefore recomumended thar all new guays
at the port should be equipped o provide

shore-side elecuricity = and we would
bike to e other ports fallo

palicy ron

National grid

Shore—side  elecoricity  means  providing
electricity o ships st herth in porrs from the
rutional grid — instesd of ships producing
electricity wsing their own suxilary or main
engines. This power is not just for lighting.
But absc the ships' heating. fans, pumps and
w0 on, which demands quite a lot frem the
systenn. When wo dieve engine is wed there
are oo emssions and Bo noise fon the diesl
engine in the part.

IF you compare the overall impact of cold
ironimng. the environmental effects producing
the electricity should also be chaded and
compared with production of the fuel. Several
studies Bave thown thar — regardles of whar
Eind of elecrricity producnion s used — there
i an overall henefie of using shore-nde
electricity. But to make sure that the preject
i as environmenzally sound as possible, the
o of Gieborg i nsing a renewable energy
sonrce — wind power — for the share-nde
electric

Thers are careenthy four quays in Giteborg
that are equipped with share dde electricity,
and there are eight ships equipped for —
and regularly uking = dore-ade sbectricicy,
inchuding Stena Line ferries, The up-take on
culd woninge will continue grow, when the
Stora Ense North European Transport Supply

System will be fully extended and Pore of
Gitebuorg's role as a transport hub will be
Hully realived

At the moment, the shore-side
i Gistebory ekl
vessels and ferries, This is & logical place 1o
stare, hecause cold iroming i masr effecrive
when applicd o ships making frequent calls
ro the same parr

Although there are only a few pores in the
world currently offering share-ude elecrriciry,
the sisuarson i changang fast,

Géteborg’s Chief Electrical Engineer, Per
Lindeberg, receives telephone calls and emails
from ports acroas the globe, asking sbowt the
ports cold iroming operations. We believe
that there will soon be quite a few ports ready
to offer shore-side electricity. In the US,
ports are offering Gcilites for cruise vesels,
container ships and tankers (see Bunkerspor,
October/ November 2006, page 44).

Whal is the driving lorce?

You might think thar this share-to-ship
electricity feeding method was 3 realr of
the tough environmental legishtion in
sweden, bur this is not the case. Irwas really
an smitianve which came from within the
shipping indusrry wrself. Environmentally-
concerned shipowners have tiken up the
canse, and it has been developed as a result of
the expert technical knowledge of the people
ar the Port of Goteborg Looking to the
future, the argument for cold ironing could
be compelling on both environmental and
eovnemic gronds, when the tax exemption
o shore-sde electricity could make it an cost

effective alternative to burning expensive
warine diesel

There i oo douls that we do have 1w
take steps o curls e
done, air pollutants
rthe ELI will exceed all comba land-hased
soanrces by |, The level af air pollirant:
in many EL) pore areas exceeds the agreed
limires < and ships” emisssons have conrnbured
to this, These faces will probably push up
the demand even more for shore-to-ship
dectricity-feeding systems.

What about the future?

The Port of Gateborg is convinced that shore
side electracity will be an importam part of
ats plan tw take a leading posstion in porthenn
Europe. Portd expansion and increasing
production must be brouglt about in 2
sustainable way, and offering smart solutions
for the shipowner is key w this developasent.

However, it & important o use and 1o
develop cold ironing in the right way,

We nwst continue o ser standards for
the equipment in order 1o svoid a jungle of
differens kind of plugs, frequencies, safery
regulanons and o forth. Furthermore, it
st be underssond thar cold ironing it not
3 universal measure: it 4 mose effecove for
those vessels that call frequently at the same
port, and for thoss that have rather bong port
stops. However, caleulations for the port
of Gitebuag show thar 1% of the vesels
are responsible for more than 10% of the
enmissaons, So b clear that il cold ironing is
applied appropriately it can make a significant
contribution o mproving aic quality.

bunkerspot  Diecember 2006 / Jarusary 2007
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Cable connected to the vessel
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Connection point at the quay
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The former Environmental Minister
Lena‘ Sommestad
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Vessels calling Port of Goteborg
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Vessels calling Port of Goteborg
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Cost for energy generation

Power generation cost 200nergy taxes

W Onboard generated power HFO Onboard generated power MGO [ Shore power
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Elements for standardization

1.Voltage level

2.Frequency

3.Electrical outlets and plugs
4.Capacity for the electrical
outlets?

5.Safety functions (relay safety,
personal safety, weather
protections, etc.)

6.The cable location (on board
and/or on land)

/.Connection point on board
8.Connection point at the quay




Experiences so far

BN - First equipment for high
voltage was installed in year
40[0]0

* No functional problems at all

* No extra personnel

* Noise reduction appreciated
by the personnel on board
and in the port

* No restrictions when bunkering



