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Shore to Ship PowerShore to Ship Power
System Overview System Overview -- TypicalTypical

•• CMS LocationCMS Location

•• SPO qty/berthSPO qty/berth

•• Cable lengthCable length



IDEAL Design criteriaIDEAL Design criteria

•• Keep wharf free of cables Keep wharf free of cables 
•• Limited conduit space in wharfLimited conduit space in wharf
•• Satisfy ALL/ANY shipSatisfy ALL/ANY ship
•• Not expensiveNot expensive
•• Quick connect/disconnectQuick connect/disconnect
•• Safe operationSafe operation
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Compromised SolutionCompromised Solution
Design parametersDesign parameters

•• 7.5 MVA or 7,500 KVA7.5 MVA or 7,500 KVA
–– Sufficient for all ships?Sufficient for all ships?
–– MVA or MW (KVA or KW)MVA or MW (KVA or KW)

•• 6.6 KV or 6,600 Volt6.6 KV or 6,600 Volt
–– No other voltage available on shoreNo other voltage available on shore

•• No steam from shoreNo steam from shore
–– Boilers to remain on, aboard shipsBoilers to remain on, aboard ships

•• Underground wiring 500 MCM, 2 per PhaseUnderground wiring 500 MCM, 2 per Phase
–– Largest wire size 1000 MCMLargest wire size 1000 MCM

•• Wharf to ship wiring 350 MCM, 2 per phaseWharf to ship wiring 350 MCM, 2 per phase
–– Size and weight acceptableSize and weight acceptable

AMP Conf – April 25, 2005



Compromised SolutionCompromised Solution
Design parametersDesign parameters

Other considerationsOther considerations

•• Control wires and ConduitsControl wires and Conduits
–– Copper Copper vsvs fiberfiber
–– Conduit(sConduit(s) for future control/) for future control/commcomm.?.?

•• Two 5 In. Conduits Two 5 In. Conduits -- Power.Power.
–– One Spare 5 In. for future?One Spare 5 In. for future?

•• Wharf cavity for receptacles.Wharf cavity for receptacles.
–– Limited depth, width and lengthLimited depth, width and length

•• RebarsRebars in wharf.in wharf.
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Power CircuitPower Circuit
•• One Circuit (Feeder)One Circuit (Feeder)

–– Circuit in multiple zonesCircuit in multiple zones
•• Utility Co.Utility Co.

–– Generates power/distributesGenerates power/distributes
–– PUC compliancePUC compliance

•• Shore (Port).Shore (Port).
–– User of powerUser of power
–– Code complianceCode compliance

•• Vessel.Vessel.
–– Generates powerGenerates power
–– MOTEMS complianceMOTEMS compliance
–– User of powerUser of power

•• Laws of ElectricityLaws of Electricity
–– Independent  from PUC, Code Independent  from PUC, Code 
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Electrical EngineeringElectrical Engineering
•• Evaluate existing infrastructureEvaluate existing infrastructure

–– 12kV SCE (adequate capacity, shore side pumps)12kV SCE (adequate capacity, shore side pumps)
–– 4160V switchgear physical location (adequate capacity)4160V switchgear physical location (adequate capacity)

•• Determine ship power requirementsDetermine ship power requirements
–– 7.78 7.78 MegaWattsMegaWatts @ .8 PF@ .8 PF
–– 9.73 Mega9.73 Mega--VoltVolt--AmperesAmperes
–– Coordination/understandCoordination/understand

•• New InfrastructureNew Infrastructure
–– Step up LTC transformer Step up LTC transformer 
–– Cable size, numberCable size, number
–– PlugsPlugs
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Ship Power RequirementsShip Power Requirements
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Other Electrical IssuesOther Electrical Issues
•• Grounding System.Grounding System.
•• Voltage Drop Study.Voltage Drop Study.
•• Short Circuit Analysis.Short Circuit Analysis.
•• Coordination Study and Settings.Coordination Study and Settings.
•• H.V. Cable Discharge Study.H.V. Cable Discharge Study.
•• Arc Flash Analysis and Labeling.Arc Flash Analysis and Labeling.
•• Harmonic Analysis.Harmonic Analysis.
•• Safety Analysis.  What if....Safety Analysis.  What if....
•• Testing: When, What, Frequency.Testing: When, What, Frequency.



Design Parameters Design Parameters -- 19891989

“3,500-KVA”

“Independent Power 
Report

April 21, 1989”
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Cost Per Berth Cost Per Berth -- 19861986

• “August 1, 1986”

“$30,000-$40,000 
per berth”



SummarySummary
-- 7.5 MVA Ship Load7.5 MVA Ship Load
-- 6.6 KV Shore Power at Wharf6.6 KV Shore Power at Wharf
-- Fiber Controls (Copper as 2Fiber Controls (Copper as 2ndnd choice)choice)
-- Reliable OperationReliable Operation
-- Safe Operation (Minimal Cost)Safe Operation (Minimal Cost)

Port of Long Beach StandardsPort of Long Beach Standards
www.polb.comwww.polb.com
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