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rom international to local levels, environmental
regulations are growing stronger, not going away.

Report: 28 of 100 World’s Largest Ports Offer
Incentives for Green Ships

IMO adopts plan for 50%
cuts to shipping GHG
emissions by 2050

Norway Mandates World's First
Zero-Emission ECA for No
Later Than 2026
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Emission changes at the Port of
Long Beach, 2005-2016

2



Emission Reduction Options

All-electric Battery or
Tier 4 Diesel Electric Hybrid LNG Hydrogen Fuel Cell
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Batteries and fuel cells offer complimentary solutions,
enabling all kinds of vessels to run with zero emissions
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Technology Comparison
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GGIZEM’s systems have a
lower lifetime operating

cost than diesel.

Reasons:

* Dropping fuel cell costs

* Dropping hydrogen costs
e Stack lifetime increases

¢ [ ess, easier maintenance

-60%

GGZEM System’s Operating
Cost Relative to Diesel

7N C);/‘ Higher cost than diesel

Lower cost than diesel
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o Aluminum
- catamaran
¢ 70'/21 m LOA

* 84 passenger
(reconfigurable)

e 2x 300 kW
electric motors

e 360 kW PEM fuel
cell

= ¢ 100 kWh Li-ion

e

= Dattery
= o H,: 264 kg @250
= bar



IC17212 - Flyaround 50%.mp4
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Project Began

Ferry Design Complete

Ferry Build Begins

Keel Laying Ceremony

Powertrain System Installed

First launch/christening

Ferry In Service

Three Months Data Collection Finished

Draft Final Report to CARB Due
Project Ends

June 11, 2018
Oct. 2018

Nov. 2018
Now. 8, 2018
March 2019
Sept. 1, 2019
Oct. 1, 2019
Dec. 31, 2019
Feb. 14, 2020
March 30, 2020
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Water-Go-Round Project Pariners

- Project Lead
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This project is
supported by the
“California Climate
Investments” (CCI)
program
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Water-Go-Round Features

H, tank array
250 kg, 250 bar
compressed gas,

1-2 days operation

Paey

Fuel cell room
3 x 120 kW racks

84 passengers with high
visibility window arrangement

100 kWh batteries in
hulls provide boost power
to achieve 22 knots

300 kW (400 hp) shaft
motors (1 in each demi-hull)

Roof windows and bow
observation deck to create a
fantastic viewing experience

Boarding from sides and bow
for maximum flexibility
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The fueling will look like today’s operation with diesel

The US Coast Guard will review and approve
all of the fueling and safety procedures

California’s Office of Spill Prevention and Response (OSPR) has exempted
hydrogen fueling from the insurance requirements imposed on diesel fueling
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ﬁhe WGR will be on the water in Fall 2019 and

e

will operate for at least 3 months in trials for CARB

Planned trial routes

N
SN

Planned uses during the
trial:

* Commuter ferry
e Excursion/tour boat
* Research/survey vessel

* Package/freight
delivery

e Crew boat

12



g e R

Thank Youl!

GOLDEN GATE ZERO EmissioN MARINE offers modular zero emission fuel cell
powertrains for New Builds and Repowers for:
* Tugs

* Ferry boats "
* Sightseeing and Excursion boats = \

e Offshore Supply

* cargo GOLDEN GATE

Inquiries: Z E RO
Joe Pratt EMISSION MARINE
jpratt@ggzeromarine.com ggzeromarine.com
(510) 788-5101 watergoround.com




