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PROJECT BACKGROUND

TheVancouver Fraser Port Authorityresponsible fothe largest and busiest porh Canadathe Port
of Vancouver Their mandate, asutlined under the CanadMarine Act, is to contribute to the
competitiveness, growth, and prosperity of the Canadian economy, while providing a high level of
safety, protecting the environment, and responding to local needs and priorities.

GHG REDUCTION

Aerial photo of Centerm Container Termi

nal in Vancouver

In support of this visiorand in alignment withtheir vision to be the
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Authority and the federal government announced funding for t
installation of shore power falities at the Centerm Container Terminal i
Vancouver. The Centerm Container Terminal is located in a naturg
beautiful setting on the South Shore of the Burrard Inlet in close proxi
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Canadathat adheres to international standardshe Centerm Container
Vessel Shore Power System significantly reduces greenhouse
emissionfs, and imprgves_ air quality for terminal employees and CARS REMOV‘E’D EROM
surrounding community It is projected to reuce annual greenhouse gaSY N T NI i Bl ol o1
emissions by 7,125 tonnegsthe equivalent of removing 1,800 passengg FOR ONE YEAR
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Container vessels hawecontinuouspower demandand run their dieseburning engines noistop

while at berth to provide power toessentialvessel loads such as motors, heatinvgntilation,
navigation systems, emergency systems, and refrigerated containers housing perishable goods. A
container vessel moored at a terminaday have gpower demand of up to b. Megawatts, and the

vessel diesel generator enginesed to power their loadsontribute to localair and noise pollution.

Shore power, also known as cetdning or alternative marine power, can be used by container
vesselsat berth to plug into the lochelectricalgrid so that they can turn oftheir diesel generator
engines eliminating emissiors and redu@ng operating costs
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Power Technology for Portsdgram and theVancouver Frasdrort Authority. PBX Engineering led

the design effortt Yy R F OGSR a GKS 26y S NEeZondEctioNdsogeSsyTad (i A S
project team and primarproject stakeholdersncluded:

A Project Owner: VancouverlFraser Port Authority

A Project Funding: Vancouver Fraser Port Authority & Transport Canada
A Terminal Operator: DP World Vancouver

A Lead Design Firm: PBX Engineeririgd.

A Structural & Civil Design:  CWA Enginesrinc.
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SOLUTION

The Centerm Berth 5 ShoRower §stem consists of an onshore high voltage powletribution
systemwhich allows vessels to connect to the electrical grid and-siffutheir diesel generators for
the duration of the vessel dierth period. The shore power system was designed and built in
compliance withinternational IEC/ISO/IEE&005 Cold Ironing Standard8C Hydro Standards, CEC
2015, and other applicable codes, statutes, standards, regulations, atzshvisy
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In order to preserve roonat the congested berttarea the shore powersystemwas designed witta
unique distributed architecture A unit substationwas installedon the south side of théerminal
where thae was adequate spac® accommodate its installatignand the smaller berth face
distribution equipment was installedinside the terminalin close proximity toBerth 5where an
operator has a clear view to the thretore powerreceptacle pits installedt the berth face

Shore Power System Diagram

Overhead Map of Centerm Container Terminal Depicting Device Locations and Cable Routing
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Service power is provideat 12.5kV by BC Hydrdrhe unit substation steps down the 12.5kV service
voltage to 6.6kywhich is the standard shore power voltage for connection to vessélse shore
power systemcapacityis 7.5 Megawatts, aslictated by the international shore power standardhe
unit substation includesghe primarydistributionand protectionequipment BC Hydrand port power
metering 7.5MVAtransformer, protection relays, antPLGand SCAD£ontrol systems

7.5 MW Unit Substation

From the unit substation, power is fed to the berth face distributeouipmentvia high voltage
feeder cables that were installed through a combination of new and exigtiectricalduct banks.
The berth face distributiorequipment provides 6.6kV shore power to vessels moored at Centerm
Berth 5 throughthree receptaclepits installed along the berth faceOne vessel can be connected to
the shore powersystemat any time. The berth face distributiorequipment is comprised othe
receptacle pitfeeder load break and ground isolation switchsgstemprotection relaysfibre optic
communicationsand PLC and SCADA control systémhiding alocal operator controlinterface
Any container vessel complianvith the international IECISO/IEEE 80005 standard can be
connected tothe shore powersystemthrough the 6.6kV receptacles located inside eaeteptacle

pit.
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