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Connecting Ships to Shore Power
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Air Quality — South Coast Air Basin A‘
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e The “100” Year War
e Diesel Emissions

e |dentified as Air Toxic by the
California Air Resources Board
(CARB)
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Alternative Maritime Power (AMP ™) A
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TO SHIP'S EXISTING

DISTRIBUTION ON BOARD TRANSFORMER

Connecting vessels to AND SWITCHING EQPT.

Shore Power while at CABLE MANAGEMENT
berth.

OUTLET SWITCHING AMP OUTLET
& EARTHING EQUIPMENT

MAIN CIRCUIT BREAKER U.G. 11.0 OR 6.6KV
AND POWER METER CONDUITS & CABLES

POLA METER/SWITCHGEAR
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TRANSFORMER U.G. 34.5KV
CONDUIT & CABLES

PROPERTY LINE

EXISTING UTILITY
SOURCE e.g. POWER
POLE OR VAULT




AMP: The Challenge LA
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Container Ship Particulars LA

. ha
On-Board Electrical Systems i ey

Newer larger container vessel's on-board voltage is 6.6 kV
Balance are 440 Volt vessels

Ship’s power demand is widely variable:
Average 1.5 MW)

Power Demand Examples:
2 MW at 6.6 kV = 1 power cable
2 MW at 440 V = 9 power cables

< 5,900 TEU = 440 Volt




High Voltage in Tight Locations A
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AMP Construction

3 CABLE TRENCH

5 — — WATERSIDE
a - CRANE RAIL

CONDUITS
CONDUIT HANGER

SIDE VIEW
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ULL RAIL BEYOND
CABLE

FENDER SYSTEM
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Conduits and Wires -
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AMP - Power Vault




Bull Rail Cutout y
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Vault and Receptacle




Fiber Optics Wiring S
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AMP — Switchgear & Transformer LA
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AMP — First Generation — Berth 100 LA
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Barge Power Transfer:
440 Volt to 6.6 kV

Barge based cable
management system,
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Moveable Ship Board Cable Management A‘
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HV Cable ,

High voltage shore connection SWBD

Cables Reel




Moveable Ship Board Cable Management LA,
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Port of Los Angeles Cruise Terminal LA,
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* 11 kV System construction 100% complete
* 6.6 kV construction 100% complete

« Both systems @ 60 Hertz - 20 MVA

* Synchronized Power Transfer

* Four Connectors + 1 Isolated Neutral

* Flexible Shore Based Cable Management
. Total cost $30 million
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AMP - System Features LA
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* Container: 7.5 MVA xfmr

* Cruise: 18.0 MVA xfmr with automatic load tap change
* 6.6 or 11 KV, 3-ph, 60 Hz

* One transformer per berth

* Neutral Gnd resistor connection

* Auto sync and power transfer

* Fiber optic connection (optional)

* PLC controller (optional)

* Vacuum circuit breakers on main and feeder circuits



AMP - System Features (continued) LA
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* Ground check double loop

» Connect/Disconnect procedures

» Earthing switch

* On-board vessel cable management systems
* On-board vessel xfmr

. D|g|tal relay with protection functions:
Reverse power
« Under/Over voltage
* Under/Over frequency
* Qver current
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New Challenge.: A
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