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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 fithess 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 document. 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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Develop mobile densification or pre-treatment
technologies

Transportation and storage
technologies

Evaluate algae as a sole feedstock or for co-digestion
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Conversion
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Evaluate woody biomass conversion
Evaluate net methane emissions reduction
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Support short term near deployment projects

Evaluate catalytic hydrogenation to convert biomass into RNG

Evaluate woody biomass fermentation
Evaluate hydrothermal treatment
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Evaluate methanation technologies to create green methane from captured CO2

Evaluate methanation technologies to create RNG from syngas

Explore methanation as a power-to-gas energy storage pathway

A =Completed Paper Study /. =PaperStudy @ =Completed LabTest @ =labTest [ =FieldDemo 7+ =Deployment
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Upgrading
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Develop online biomethane gas quality measurement devices

Develop online siloxanes gas quality analyzer and a protocol for
measurement

Optimize overall design of standardized interconnection skid

Develop best practice and
procedure for analyzer data use

" =Field Demo 7+ =Deployment
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Evaluate impacts of trace constituents (e.g., siloxanes, metals) on residential appliances

Explore locomotive applications for RNG/LNG
Explore marine applications for RNG/LNG

A =Completed Paper Study /. =PaperStudy @ =labTest [ =FieldDemo 7+ =Deployment




Evaluate distribution to transmission compressor technologies, including system
integrity impact

Develop a methane emissions monitoring and control system for CNG fueling
stations (combining with end use equipment)
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Image Source: https://waterionizer.org/the-miracle-of-molecular-hydrogen/
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Develop steam methane reforming with carbon capture

Develop methane pyrolysis

Evaluate hydrogen production from other feedstocks
(e.g., biomass)

Evaluate co-location of a fueling station and
hydrogen production or interconnection pipeline

" =Field Demo 7+ =Deployment
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Develop hydrogen engineering and blending standards

Evaluate impact on existing pipeline integrity (steel, plastic, elastomers)

Evaluate safety related impacts of hydrogen blends

Develop the interconnection process, requirements and standardized skid

Evaluate interaction with reservoir caprock and storage wells
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Develop gas measurement devices
Optimize pipeline capacity

Develop processes for hot tapping, in service welding
and additional maintenance work

Develop in-line inspection tools for hydrogen blends

Develop separation techniques
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Support development of high-flow hydrogen fueling for heavy-duty vehicles

Support adaptation of customer appliances and industrial processes to run on mixed
gas (up to 30% by vol)

Support development of hydrogen / RNG flexible advanced burner and heat pumps (up to 100% by
vol)

Evaluate zero NOx emissions hydrogen combustion processes
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Evaluate technologies for zero and negative carbon gas system

Evaluate carbon capture technologies (post combustion, DAC)

Evaluate carbon sequestration and mineralization

Evaluate CO2 pipelines

Evaluate carbon utilization

4 =PaperStudy @ =labTest [ =FieldDemo 7+ =Deployment



	Renewable Natural Gas, Hydrogen & Carbon Capture Roadmaps
	Feedstock
	Feedstock: Portfolio of Biomass Feedstock

	Conversion
	Conversion: Anaerobic Digestion
	Conversion: Pyrolysis and Gasification
	Conversion: Methanation

	Upgrading
	Upgrading: Standardized Interconnection Skid

	RNG Demand
	RNG Demand: Compatible End Use Equipment
	RNG Demand: Compression

	Hydrogen
	Hydrogen: Production
	Hydrogen: Transportation via Natural Gas System
	Hydrogen: Transportation via Natural Gas System cont’d
	Hydrogen: Customer Infrastructure

	Carbon Management
	Carbon Management





