
Proposition of Hydrogen in Drayage 
Application



Sustainability

At TTSI, we are committed to leaving as small a footprint as 
possible on our precious environment. That's why we are 
committed to several ecological goals designed to drastically 
reduce our operational emissions and subsequent 
environmental pollution.

Our goal is to operate a zero emission fleet that services our 
customers while being a steward to the environment.



The Beginning
Pre-Clean Air Action Plan (CAAP)

Prior to the implementation of the 
CAAP, trucks that transported 
containers in and out of the port 
complex were much older trucks with 
little to no emission standards  





2007 CAAP Announcement

TTSI announced during the 
press conference that it 
would convert it’s entire 
fleet to comply with the 
provisions of the CAAP



TTSI’s CAAP 
 By January 2008, TTSI leased and 

purchased 106 clean diesel trucks
 May 22, 2008, TTSI takes delivery 

of the first 8 Clean LNG Trucks



TTSI’s CAAP 
 By July 2011, TTSI had purchased 49 LNG Trucks



TTSI’s CAAP 

July 11, 2011, TTSI takes 
possession of the 1st Class 8 
Hydrogen Fuel Cell Truck



TTSI’s CAAP 
In 2015, TTSI begins to demonstrate the capabilities of total electric trucks in 
the drayage operation



LNG/CNG Technology



Battery Electricity



Clean Air Action Plan II 
(CAAP2)



Drayage Operations



Port Truck Data



Port Truck Data



Port Truck Data

Source: Port of Los Angeles (Tetra Tech)– April 2018



Why Hydrogen?

 Offers several benefits over diesel and natural gas
 Cheaper operating cost per mile/more efficient than Diesel  
 ZERO Greenhouse Gas Emissions
 No noise pollution
 No idling 
 Substantial increase of torque
 Domestic and secure energy source
 Renewable and non-depleting
 Can be made from a wide variety of resources

 OEM show interest in this technology

 State and federal support available
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Fuel Price Comparison

 As of 07/19/2018 in Southern CA:

 Hydrogen $9.99 (Per kilogram*)
 Diesel $3.66 (US/Gallon)
 Natural Gas $3.81 (US/Gallon) 

*per Air Products (03/06/2017)
** Hydrogen Price at SCAQMD - $13.99/Kilogram



Cost of Ownership

Fuel Type
Vehicle Metrics Diesel LNG/CNG Hydrogen*

Initial Vehicle Cost $140,000 $204,000 $270,000

Tax Credit for Qualified Alternative Fuel Vehicle $0 $0 $0

Funding (Grant/Subsidy) Incentive Programs $0 $100,000 $200,000

Initial Net Vehicle Costs $140,000 $104,000 $70,000

Service Life Fueling Costs $292,800 $270,933 $256,428

Service Life Maintenance Costs $49,920 $49,920 $30,720
Salvage Value ($20,000) ($20,000) $0

Total Ownership Cost $362,720 $340,853 $287,148

Assumptions
Vehicle Service Life (Years) 8 8 8
Miles/Year 48,000 48,000 48,000
Fuel Cost (Per gallon Diesel, LNG, H2) $3.66 $3.81 $4.54
MPG or MPP (H2) (50/50 Duty Cycle) 4.8 5.4 6.8
Maintenance Cost per Year $6,240 $6,240 $3,840

* Based on data from Vision Motors
Costs to increase due to stricter 
air emission standards

Costs to decrease due to 
technology advancement



Hydrogen Solution
 Weekly Operation Ports of LA & LB:

o 4 – Day of two 8 Hour Shifts
o 2 - Days of one 8 Hours Shift

 Operational Needs:
o Class 8 Zero Emission Trucks
o Power to transport 36 to 39K loads
o Able to travel 6% Grade at minimal 30 to 35 MPH
o Minimal fueling time
o Available fueling 



Southern CA Basin

Drayage Operations



Hydrogen Fuel Cell



Hydrogen Fueling Station
Hydrogen Fueling Equipment
 Footprint – 45’ X 82’
 2 HF-150 Hydrogen Fueler, self contained
 Each at 150 kg (63,450 SCF) of compressed, gaseous 

hydrogen [not liquid, cryogenic hydrogen] 
 5,076 psig (350 bar)
 Fill time ~ 20 to 25 minutes
 Permitted on-site capacity – 500kgs
 Air Products Facility <5 miles from site
 Requires no utilities 

Partners
 Center for Transportation and Environment (CTE)
 S CA Air Quality Management District (SCAQMD)
 Air Products
 Port of Los Angeles & Port of Long Beach



Harbor Performance Enhancement Center 
(HPEC)



For more information on TTSI, please 
visit our website at: www.tts-i.com

Thank You

http://www.tts-i.com/
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