
www.pbxeng.com 

Canadian Consulting Engineering Awards 2018 
Centerm Shore Power System τ Natural Resources, Mining, Industry, Energy  

PBX Engineering Ltd.  1 of 10 April 19, 2018 

 

The Vancouver Fraser Port Authority is responsible for the largest and busiest port in Canada, the Port 
of Vancouver.  Their mandate, as outlined under the Canada Marine 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. 

Aerial photo of Centerm Container Termi nal in Vancouver  

In support of this vision and in alignment with their vision to be the 
ǿƻǊƭŘΩǎ Ƴƻǎǘ ǎǳǎǘŀƛƴŀōƭŜ ǇƻǊǘΣ ƻƴ Wǳƭȅ ннΣ нлмрΣ ǘƘŜ Vancouver Fraser Port 
Authority and the federal government announced funding for the 
installation of shore power facilities at the Centerm Container Terminal in 
Vancouver.  The Centerm Container Terminal is located in a naturally 
beautiful setting on the South Shore of the Burrard Inlet in close proximity 
ǘƻ ±ŀƴŎƻǳǾŜǊΩǎ Řƻǿƴǘƻǿƴ ŎƻǊŜΦ  !ǎ ǘƘŜ ŦƛǊǎǘ ƎǊŜŜƴ ƛƴƛǘƛŀǘƛǾŜ ƻŦ its kind in 
Canada that adheres to international standards, the Centerm Container 
Vessel Shore Power System significantly reduces greenhouse gas 
emissions and improves air quality for terminal employees and the 
surrounding community.  It is projected to reduce annual greenhouse gas 
emissions by 7,125 tonnes ς the equivalent of removing 1,800 passenger 
ǾŜƘƛŎƭŜǎ ŦǊƻƳ ±ŀƴŎƻǳǾŜǊΩǎ ǊƻŀŘǎ at current capacity. 
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Container vessels have a continuous power demand and run their diesel-burning engines non-stop 
while at berth to provide power to essential vessel loads such as motors, heating, ventilation, 
navigation systems, emergency systems, and refrigerated containers housing perishable goods.  A 
container vessel moored at a terminal may have a power demand of up to 7.5 Megawatts, and the 
vessel diesel generator engines used to power their loads contribute to local air and noise pollution. 

Shore power, also known as cold-ironing or alternative marine power, can be used by container 
vessels at berth to plug into the local electrical grid so that they can turn off their diesel generator 
engines, eliminating emissions and reducing operating costs.   

Wƻƛƴǘ ǇǊƻƧŜŎǘ ŦǳƴŘƛƴƎ ŦƻǊ ǘƘŜ /ŜƴǘŜǊƳ {ƘƻǊŜ tƻǿŜǊ {ȅǎǘŜƳ ǿŀǎ ǇǊƻǾƛŘŜŘ ōȅ ¢ǊŀƴǎǇƻǊǘ /ŀƴŀŘŀΩǎ {ƘƻǊŜ 
Power Technology for Ports Program and the Vancouver Fraser Port Authority.  PBX Engineering led 
the design effort ŀƴŘ ŀŎǘŜŘ ŀǎ ǘƘŜ ƻǿƴŜǊΩǎ ǊŜǇǊŜǎŜƴǘŀǘƛǾŜ ǘƘǊƻǳƎƘƻǳǘ the construction process.  The 
project team and primary project stakeholders included: 

Á Project Owner:   Vancouver Fraser Port Authority 
Á Project Funding:   Vancouver Fraser Port Authority & Transport Canada 
Á Terminal Operator:  DP World Vancouver 
Á Lead Design Firm:  PBX Engineering Ltd. 
Á Structural & Civil Design: CWA Engineers Inc. 

 

  
 

 

  

 

 

The Centerm Berth 5 Shore Power System consists of an onshore high voltage power distribution 
system which allows vessels to connect to the electrical grid and shut-off their diesel generators for 
the duration of the vessel at-berth period.  The shore power system was designed and built in 
compliance with international IEC/ISO/IEEE 80005 Cold Ironing Standards, BC Hydro Standards, CEC 
2015, and other applicable codes, statutes, standards, regulations, and by-laws. 
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In order to preserve room at the congested berth area, the shore power system was designed with a 
unique distributed architecture.  A unit substation was installed on the south side of the terminal 
where there was adequate space to accommodate its installation, and the smaller berth face 
distribution equipment was installed inside the terminal in close proximity to Berth 5 where an 
operator has a clear view to the three shore power receptacle pits installed at 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 provided at 12.5kV by BC Hydro.  The unit substation steps down the 12.5kV service 
voltage to 6.6kV, which is the standard shore power voltage for connection to vessels.  The shore 
power system capacity is 7.5 Megawatts, as dictated by the international shore power standard.  The 
unit substation includes the primary distribution and protection equipment, BC Hydro and port power 
metering, 7.5MVA transformer, protection relays, and PLC and SCADA control systems. 

 
7.5 MW Unit Substation  

From the unit substation, power is fed to the berth face distribution equipment via high voltage 
feeder cables that were installed through a combination of new and existing electrical duct banks.  
The berth face distribution equipment provides 6.6kV shore power to vessels moored at Centerm 
Berth 5 through three receptacle pits installed along the berth face.  One vessel can be connected to 
the shore power system at any time.  The berth face distribution equipment is comprised of the 
receptacle pit feeder load break and ground isolation switches, system protection relays, fibre optic 
communications, and PLC and SCADA control systems including a local operator control interface.  
Any container vessel compliant with the international IEC/ISO/IEEE 80005-1 standard can be 
connected to the shore power system through the 6.6kV receptacles located inside each receptacle 
pit. 


