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The opinions, findings, and conclusions in the roadmap are those of the authors and not 
necessarily those of PG&E. Publication and dissemination of the roadmap by PG&E should 
not be considered an endorsement by PG&E, or the accuracy or validity of any opinions, 
findings, or conclusions expressed herein. 

 
In publishing this roadmap, PG&E makes no warranty or representation, expressed or implied, 
with respect to the accuracy, completeness, usefulness, or fitness for purpose of the 
information contained herein, or that the use of any information, method, process, or apparatus 
disclosed in this roadmap may not infringe on privately owned rights. PG&E assumes no 
liability with respect to the use of, or for damages resulting from the use of, any information, 
method, process, or apparatus disclosed in this report. By accepting the roadmap and utilizing 
it, you agree to waive any and all claims you may have, resulting from your voluntary use of the 
roadmap, against PG&E. 
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…indicatedistinct tech/groups 
within general categories 

Solid color boxes like this… 
 

…or this 
 

…or this 
 

…or this 

A square blue box represents specific 
demand-side technology 

A square orange box represents a 
specific type of supply-side technology 

Low-Carbon Fuel Demand 

General Categoryin Low- 
Carbon Fuel Value Chain 

 
Red parallelograms represent 
significant/large tech category 
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1. Bubbling Bed 
2. Circulating Bed 

 
1. Updraft 

2. Downdraft 
3. Cross draft 

 
 

H2 separation 

 
H2 Monitoring and Control 

 
Consumer H2/CNG FCV 

CNG/LNG Stations 

 

Conversion Raw Fuel Upgrading Pipeline Injection Low-Carbon Fuel Demand Biomass 

 
Densification Biogas 

Biomethane 1. Pellet Mill 
2. Briquette Press 
3. Screw Extruder 
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Hydrogen 

Chemicals 
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Electric Generation 

Pipeline Hydrogen 
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Pressure Swing 
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H2 Long-term Storage 

Wet vs Dry 

Continuous/Plug Flow vs Batch 

Lagoons 

Feeder System 

Fixed v Fluidized Bed 

CNG Bio-methane Trucks 

Torrefaction 

Micro-algaes 

Industrial Demand 

Consumer Gas Demand 

Clean Transportation 

Alternative Carbon Markets 

CNG HDV Engines 

H2 HDV Engines 

Hydrogen-Tolerant Appliances 

Monitoring 

Siloxane Content 
 

Odorization 

Cheaper Gathering Pipeline 
/ Poly-Amide Pipe 

2020: 1990 Levels 2030: 40% below 1990 2050: 80% below 1990 

Cryogeny 
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Biochar 

Tires, Biochar, Building Material 
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Blended Gas 

Water Gas Shift 

Gas Standards 
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Consumer Appliance Standards 

Fermentation Decarbonization Timeline: 
GHG Reduction Targets 
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