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LytEn LCFS Pathway for the Production of Hydrogen 
from Natural Gas and Renewable Natural Gas 

Prepared by Stefan Unnasch, Life Cycle Associates, LLC      

Date: November 17, 2015 

Summary 

LytEn, LLC is building hydrogen production systems that convert methane and light 

hydrocarbons to compressed hydrogen and via a proprietary cracking technology.  Solid carbon 

is a co-product. The carbon intensity (CI) under the California Low Carbon Fuel Standard 

(LCFS) for LytEn’s on-site hydrogen system is 15.29 g and -46.91 g CO2e/MJ for 33.3% and 

100% renewable biogas respectively.  The CI is 29.84 and -32.36 g CO2e/MJ for the feedstock 

mix delivered by tube trailer. Table 1 outlines the documents submitted to date. 

 

Table 1. Method 2A/2B application supporting documentation and file list 

  Document Confidentiality  Comments 

X 

1. Completed Method 2A2B application form.  

 

X 

2. Pathway document  Includes confidential 

business information   

 

3. Utility invoices  Plant has not been 

built yet. 

 

4. Fuel production records  Plant has not been 

built yet. 

 

5. Trucking/transport invoices  Plant has not been 

built yet. 

X 

6. CA-GREET1.8b spreadsheet and results  Includes confidential 

business information   

X 

7. List of all stationary combustion equipment 

associated with the production facility.  

  Thermal oxidizer, 

Redacted Btu/hr 

X 

8. Process flow diagrams covering the complete 

production process, including all inputs (feedstocks, 

process energy, etc.) and outputs (finished fuel, 

co-products, wastes, etc.)  

Includes confidential 

business information 

 

 

9. All operating permits issued by the local air 

pollution control authority  

 

No permit required 

 

10. RFS2 Third party engineering report  Plant has not been 

built yet. 

X 

11. Letter of attestation   

 

Pathway Summary 

A Well-To-Tank (WTT) fuel cycle analysis of the LytEn methane to compressed hydrogen 

pathway includes the steps from natural gas or biogas production to hydrogen compressed for 

use in a vehicle.  Tank-to-wheel (TTW) analysis includes fuel used in a fuel cell vehicle, which 



LCA.6094.118.2015 

2 |  LytEn LCFS Pathway                                 Copyright © 2015 
  

results in zero emissions. WTT plus TTW emissions provide a total well-to-wheel (WTW) 

analysis that determines the fuel cycle greenhouse gas emissions, termed carbon intensity (CI), 

associated with LytEn’s hydrogen.  

 

A Life Cycle Analysis Model called the Greenhouse gases, Regulated Emissions, and Energy 

use in Transportation (GREET) developed by Argonne National Laboratory has been used to 

calculate the energy use and greenhouse gas (GHG) emissions generated during the entire 

process starting from farming sugarcane to producing and combusting ethanol in an internal 

combustion engine. Life Cycle Associates, with assistance from ARB modified the original 

GREET model to create a California specific model termed the CA_GREET model. Changes 

were restricted mostly to input factors (emission factors, generation mix, transportation 

distances, etc.) with no substantial changes in methodology inherent in the original GREET 

model. This California modified GREET model (v1.8b, released December 2009) forms the 

basis of the analysis summarized in this document.  

 

LytEn’s system will be deployed at retail gasoline stations either with on-site production or tube 

trailer delivery.  The feedstock will be either 33.3% renewable natural gas via pipeline injection 

and 66.6% conventional pipeline natural gas or 100% renewable natural gas via pipeline 

injection.  Both feedstock resource mixes meet the intent of SB1505 in terms of renewable 

content (33.3% minimum), GHG reduction (over 30%), and NOx and hydrocarbon emissions 

(50% reduction). 

 

This document details the energy and inputs required to produce from the two feedstock mixes 

and two delivery modes for LytEn. 

 

The fuel pathways include natural gas production, processing, and transport, conversion to 

hydrogen, co-product credit for solid carbon, and hydrogen delivery. Hydrogen delivery is 

accomplished through on-site compression or compression and tube trailer delivery.  The 

pathways described here are: 

 

 LytEn, 33.3% Renewable Biogas, On Site Hydrogen 

 LytEn, 100% Renewable Biogas, On Site Hydrogen 

 LytEn, 33.3% Renewable Biogas, Tube Trailer 

 LytEn, 100% Renewable Biogas, Tube Trailer 

 

The framework for the pathway is provided by the CA_GREET1.8b model for on-site natural 

gas steam reforming.  The production phase was modified to reflect zero combustion emissions, 

and the removal of solid carbon.  No co-product credit is calculated for for solid carbon.  The 

electricity and natural gas inputs for LytEn are inputted using the GREET metrics of efficiency 

and fuel shares. The pathway formulae were duplicated for biogas feedstock.  A reference 

pathway is was provided by the ARB Staff in 20091. 

 

The system boundary diagram in Figure 1 shows the components that form the on-site 

production pathways. The feedstock phase include LFG recovery, processing, and pipeline 

                                                 
1 ARB (2009) Detailed California Modified GREET Pathway for Compressed Gaseous Hydrogen from North 

American Natural Gas. Stationary Source Division, Release Date: February 27, 2009, .Version 2.1 
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projection.  The feedstock steps for natural gas include extraction and processing and pipeline 

transport.  For the on-site production configuration, fuel production and compression occurs at 

the retail fueling station.  With the 100% renewable biogas configuration, the process is expected 

to generate RINs under the RFS2 program. LytEn expects to use either 33.3% renewable biogas 

or 100% renewable biogas spending on market conditions for cellulosic RINs. 

 

Emission sources from the LytEn process correspond to combustion emissions from a thermal 

oxidizer, which burns a very small fraction of the unconverted fuel, as well as CO2 that is in the 

natural gas.  Solid carbon is produced on site and sold as Redacted. For the purposes of this 

pathway, no co-product credit is included.  A co-product credit will be estimated when the 

facility is in commercial operation and the CI for RNG will be based on facility operational data. 

 

 
 

Figure 1. System Boundary Diagram LytEn On-Site Hydrogen Production 

 

Figure 2 shows the system boundary diagram for the tube trailer configuration.  The feedstock 

and fuel processing steps are the same as those for on-site production.  The tube trailer 

configuration includes compression energy for tube trailer filling and emissions for hauling the 

trailer. 
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Figure 2. System Boundary Diagram LytEn Hydrogen Production with Tube Trailer Delivery 

Result Summary 

 

The WTT results for the on-site hydrogen system of LytEn are 15.29 and -46.91 g CO2e/MJ and 

29.84 and -32.36 g CO2e/MJ for the tube trailer delivery respectively.  

 

Table 2 summarizes the total carbon intensity and baseline values from the LCFS look-up table 

for comparison.   
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Table 2. Total Carbon Intensity for LytEn Hydrogen Pathways (g CO2e/MJ) 

Pathwaya Direct CI 

Indirect 

LUC Total 

% Baseline 

reduction  

On-Site Pathways     

ARB Pathway HYGN005; 

Compressed H2 from on-site 

reforming with renewable feedstocks     76.1 0 76.1  -- 

LytEn, 33.3% Renewable Biogas, On 

Site Hydrogen 14.29 0 14.29 80% 

LytEn, 100% Renewable Biogas, On 

Site Hydrogen -46.91 0 -46.91 162% 

Tube Trailer Delivery Pathways     

ARB Pathway HYGN003, 

Compressed H2 from central 

reforming of NG  98.8 0 98.8 -- 

LytEn, 33.3% Renewable Biogas, 

Tube Trailer 29.84 0 29.84 70% 

LytEn, 100% Renewable Biogas, 

Tube Trailer -32.36 0 -32.36 133% 
a  http://www.arb.ca.gov/fuels/lcfs/lu_tables_11282012.pdf 

LytEn Hydrogen Fuel Pathway 

LytEn converts methane to hydrogen through an electrically driven process. Hydrogen is 

produced via the cracking of methane and other hydrocarbons to gaseous hydrogen and solid 

carbon.  The process requires only electric power to drive the reaction and power parasitic loads.  

GREET inputs were calculated from LytEn’s process data based.  The design is validated with 

ongoing pilot plant data.   

 

The life cycle emissions from natural gas production and renewable landfill gas are calculated 

using CA_GREET1.8b. The calculations are performed using the California region in 

CA_GREET.  The analysis is based on LytEn’s material balance. 

 

Natural Gas and Renewable Natural Gas Production 

The CA_GREET model is configured with upstream fuel cycle data for natural gas with the 

following fuel pathway steps: 

 

Natural Gas WTT 

 Natural gas extraction 

 Natural gas recovery 

 Pipeline transport 

 

The total upstream fuel cycle emissions for natural gas are shown in Table 3.  The same data 

array provides the input to the ARB staff hydrogen pathway in CA_GREET. 
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Table 3. WTT Emissions for Natural Gas Production 

 Emissions 

NG to Compressed 

NG 

Energy Inputs (Btu/mmBtu)  

Total energy 79,871 

Fossil fuels 79,394 

Coal 85 

Natural gas 75,161 

Petroleum 4,147 

Emissions (g/mmBtu)  

VOC 7.16 

CO 13.47 

CH4 131 

N2O 0.09 

CO2 including VOC & CO 5689 

 

 

The fuel pathway steps for renewable natural gas production from landfill gas are shown below.  

The pathway in CA_GREET1.8b models landfill gas to on-site fuel production.  The WTT 

component for biogas for this pathway excludes compression to CNG. 

 

Renewable Landfill Gas Production 

 Landfill gas recovery 

 Landfill gas processing 

 Renewable biogas transmission 

 Credit for LFG flaring 

 

The total upstream fuel cycle emissions for renewable natural gas are shown in Table 4 based on 

the data array from the CA_GREET 1.8b model.  The RNG carbon intensity is -49.56 g/MJ.  The 

avoided flaring emissions include -55 g/MJ of carbon from flared gas production plus the electric 

power to operate the RNG processing facility. 

 

LytEn will contract with a landfill developers to secure the CI of pipeline injected biogas.  The 

CI for landfill gas to CNG is based on the ARB default pathway2 with a transportation distance 

of 1500 miles rather than 750 miles.  The CI for the LFG to CNG pathway is 11.26 g CO2e/MJ.  

 

 

 

 

 

 

 

                                                 
2 ARB (2009) Detailed California Modified GREET Pathway Compressed Natural Gas (CNG) 

from Landfill Gas. Stationary Source Division, Release Date: February 28, 2009, .Version 2.1 
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Table 4. WTT Emissions for Renewable Biogas Production  

 Energy, Emissions LFG to Pipeline NG Biogas Sum 

 Feedstock Fuel Sum 

Energy Inputs (Btu/mmBtu)    

Total energy 15,391 -934,920 -919,529 

Fossil fuels 13,600 -1,016,656 -1,003,056 

Coal 1 51 52 

Natural gas 13,547 -1,019 -1,005,640 

Petroleum 52 2,479 2,532 

Emissions (g/mmBtu)    

VOC 0.12 3.27 3 

CO 0.45 -17.98 -18 

CH4 1.69 24.97 27 

N2O 0.02 -0.78 -1 

CO2 including VOC & CO 807 -57,876 -57,069 

 

The calculation of upstream emissions is accomplished in two steps in the GREET model.  The 

“feed” phase includes the upstream emissions for the feedstock.  Upstream emissions are also 

distributed to the “fuel” phase in GREET for the natural gas pathway.  For upstream renewable 

biogas emissions, ERNG, the upstream emissions in GREET consist of the terms 

 

ERNG + ERNG × (1/feed-1) or more simply ERNG × 1/feed where feed represents the ratio of 

hydrogen to renewable natural gas feedstock.  In the case of renewable biogas, the calculation 

becomes  

 

Redacted Btu NG/Btu H2 × (Redacted g/MJ)/ Redacted for RNG recovery and processing. 

 

RNG transport is based on the CA_GREET default adjusted for a mileage of 1500 rather than 

750 miles such that 

 

RNG transport = Redacted Btu NG/Btu H2 × (Redacted g/MJ) × 1500/750 

 

Hydrogen Production 

Producing hydrogen with the LytEn electric power to drive the reaction from methane to 

hydrogen.  The feedstock is a mix of renewable natural gas and natural gas, both delivered via 

pipeline.  Redacted of the methane and hydrocarbons in the feedstock are converted to solid 

carbon.  CO2 from the natural gas is emitted with the unconverted fuel from the thermal oxidizer. 

 

The input parameters for LytEn hydrogen production are shown in Table 5.  The natural gas 

input includes natural gas for process heat. Electric power input includes power to drive the 

reaction as well as to operate blowers, pumps, and the PSA used for hydrogen purification.  The 

energy input for the LytEn facility corresponds to Redacted kWh per kg of hydrogen sent to the 

compressor.  
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Table 6 shows the LytEn inputs converted to the GREET inputs of process efficiency, and fuel 

shares.  Redacted of the feed is converted to product and only Redacted feedstock is combusted.  

In order to simulate no combustion in the hydrogen production process, the GREET model 

inputs for natural gas are separated into combusted fuel (referred to as process fuel Redacted 

Btu/mmBtu) and share of feedstock input as feed.  The emissions from the Redacted Btu are 

calculated from the emission factor for natural gas boilers.  

 

The emissions from hydrogen production consist of power for the process plus a small amount of 

unconverted gas that is burned.  Upstream emissions from power correspond to 

 

Redacted kWh/kg H2 × 3.6 MJ/kWh/120 MJ/kg × Redacted g/MJ electric power = Redacted 

g/MJ. 

 

All of the carbon dioxide in natural gas is released and Redacted of the feed natural gas is 

unconverted and burned.  These emission correspond to about Redacted g/MJ.  GREET 

calculates a carbon balance and the stored carbon is calculated to determine the net emissions 

from the process. 

 

Table 5. Key Parameter Inputs for LytEn 

Input, Output /kg H2 LytEn 

Natural Gas (kg) Redacted 

Stoichiometric Efficiency Redacted 

Power (kWh) Redacted 

Hydrogen (kg) 1 

Carbon (kg C) Redacted 

Direct Energy (MJ) 

 Natural Gas Redacted 

Power Redacted 

Diesel  Redacted 

Total 120 

Feedstock Yield Redacted 

Hydrogen Output Redacted 

Energy Ratio Redacted 
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Table 6. Production Parameters for LytEn, GREET Input 

CA_GREET Inputs Units 

Values for 

LytEn Fuel Shares 

Fuel Phase Energy Btu/ mmBtu Redacted  

Natural Gas Process Btu/ mmBtu Redacted  

Natural Gas Feed Btu/ mmBtu Redacted Redacted 

Electricity Btu/ mmBtu Redacted Redacted 

GREET Efficiency % Redacted  

Natural Gas to H2 Btu/ mmBtu Redacted  

Total Natural Gas Btu/ mmBtu Redacted  

 

Hydrogen Compression and Distribution 
 

Hydrogen compression and tube trailer delivery is calculated from the CA_GREET 1.8b model 

with CA marginal regional parameters.  Energy inputs and emission for compression are the 

GREET default.  Tube trailer delivery emissions are scaled to the liquid hydrogen truck delivery 

emissions by the ratio of hydrogen storage capacity.  The emissions are Redacted times as high 

as liquid delivery emissions due to the different cargo capacity of the delivery modes.  

 

Allocation to Co-Products 

No co-product credits are included for LytEn´s hydrogen pathway. Nevertheless, in the future the 

Redacted will be taken into account.  Redacted kg Redacted is produced for every kg of 

hydrogen produced. This Redacted will be able to be used for a wide range of materials 

including Redacted. 
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Summary of GHG Emissions Produced from LFG 

Table 7 shows the emissions from the 100% RNG pathway.  The emissions are calculated from 

the LFG pathway document as described previously.  The total emissions match those from the 

CA_GREET1.8b model.  The negative emissions from LFG processing correspond to avoided 

flaring.  This carbon is removed as Redacted.  Since the carbon product displaces another source 

of carbon, the carbon is treated as stored.     

 

Table 7. Summary of GHG Emissions per MJ of Hydrogen produced from Renewable Natural 

Gas (100%) and comparison with LFG default values  

GHG (g CO2e/ MJ) LFG default 

LytEn 100% RNG on-

site 

LytEn 100% RNG 

tube trailer 

LFG recovery 0.49 Redacted Redacted 

LFG processing -49.56 Redacted Redacted 

LFG transport 0.45 Redacted Redacted 

LytEn process - Redacted Redacted 

LytEn power - Redacted Redacted 

Compression 2.15 6.78 6.78 

Tube Trailer - - 14.55 

Total WTT -46.47 -46.91 -32.36 

Carbon in Fuel 55.2 0 0 

Vehicle CH4 and N2O 2.53 0 0 

Stored Carbon - 0 0 

Total WTW 11.26 -46.91 -32.36 

Life Cycle GHG Results 

The life cycle energy and greenhouse gas emission results for LytEn hydrogen production are 

shown below. The calculations were performed in the hydrogen tab of the CA_GREET model. 

The complete data set for feedstock, co-product credits, ethanol production, transport and 

distribution as well as the total WTW emissions are presented in Tables 8. The GREET inputs 

for each step in the life cycle are included in the Modification to the CA_GREET model section 

of this document.  
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Table 8.a. Energy and Greenhouse Gas Results for LytEn, 33.3% renewable, On-Site 

(Btu/mmBtu and g/mmBtu) 

Results are specified as Btu or 

grams per MMBtu of 

Hydrogen LytEn, 33.3% Renewables 

CA_GREET 

Total WTT 

(well to tank) 

results 

 

Natural Gas 

w. Loss 

Factor 

Hydrogen 

Production 
Delivery 

Co-

product 
Total 

Total energy 58399 481318 128661   668379 

Fossil fuels 57485 416749 113691   587926 

Coal 58 77 9   144 

Natural gas 54644 412948 113245   580837 

Petroleum 2784 3724 437   6945 

VOC 4.82 7 1.02   12.35 

CO 9.14 9 3.75   21.61 

CH4 88.32 101 14.14   202.98 

N2O 0.06 0,19 0.17   0.42 

CO2 4064 62 6736 0 10862 

Total GHG (gCO2e/mmBtu) 6320 2666 7148 0 16134 

                     (g CO2e/MJ) 
    

15.29 

 

 

Table 8.b. Energy and Greenhouse Gas Results for LytEn, 100% renewable, On-Site 

(Btu/mmBtu and g/mmBtu) 

Results are specified as Btu or 

grams per MMBtu of 

Hydrogen LytEn, 100% Renewables 

CA_GREET 

Total WTT 

(well to tank) 

results 

 

Renewable 

Gas w. Loss 

Factor 

Hydrogen 

Production 
Delivery 

Co-

product 
Total 

Total energy 15391 -934920 128661   -790868 

Fossil fuels 13600 -1016656 113691   -889364 

Coal 1 51 9   61 

Natural gas 13547 -1019186 113245   -892394 

Petroleum 52 2479 437   2969 

VOC 0.12 3 1.02   4.41 

CO 0.45 -18 3.75   -13.79 

CH4 1.69 25 14.14   40.80 

N2O 0.02 -0.77 0.17   -0.59 

CO2 807 -57876 6736 0 -50333 

Total GHG (gCO2e/mmBtu) 856 -57501 7148 0 -49496 

                     (g CO2e/MJ) 
    

-46.91 
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Table 8.c. Energy and Greenhouse Gas Results for LytEn, 33.3% renewable, Tube Trailer 

(Btu/mmBtu and g/mmBtu) 

Results are specified as Btu or 

grams per MMBtu of 

Hydrogen LytEn, 33.3% Renewables 

CA_GREET 

Total WTT 

(well to tank) 

results 

 

Natural Gas 

w. Loss 

Factor 

Hydrogen 

Production 
Delivery 

Co-

product 
Total 

Total energy 58399 481318 328919   868636 

Fossil fuels 57485 416749 313783   788018 

Coal 58 77 2356   2491 

Natural gas 54644 412948 142949   610541 

Petroleum 2784 3724 168478   174986 

VOC 4.82 7 8,22   19.55 

CO 9.14 9 32,21   50.08 

CH4 88.32 101 32,12   220.96 

N2O 0.06 0,19 0,52   0.77 

CO2 4064 62 21463 0 25589 

Total GHG (gCO2e/mmBtu) 6320 2666 22498 0 31484 

                    (g CO2e/MJ) 
    

29.84 

 

 

Table 8.d. Energy and Greenhouse Gas Results for LytEn, 100% renewable, Tube Trailer 

(Btu/mmBtu and g/mmBtu) 

Results are specified as Btu or 

grams per MMBtu of 

Hydrogen LytEn, 100% Renewables 

CA_GREET 

Total WTT 

(well to tank) 

results 

 

Natural Gas 

w. Loss 

Factor 

Hydrogen 

Production 
Delivery 

Co-

product 
Total 

Total energy 15391 -934920 328919   -590610 

Fossil fuels 13600 -1016656 313783   -689273 

Coal 1 51 2356   2409 

Natural gas 13547 -1019186 142949   -862691 

Petroleum 52 2479 168478   171010 

VOC 0.12 3 8,22   11.61 

CO 0.45 -18 32,21   14.68 

CH4 1.69 25 32,12   58.78 

N2O 0.02 -0.77 0,52   -0.23 

CO2 807 -57876 21463 0 -35606 

Total GHG (gCO2e/mmBtu) 856 -57501 22498 0 -34146 

                     (g CO2e/MJ) 
    

-32.36 
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Modifications to the CA_GREET Model  

LytEn has conducted its analysis of direct effects on carbon intensity for this pathway using 

(CA_GREET, v.1.8b (Dec. 2009) (See 

http://www.arb.ca.gov/fuels/lcfs/ca_greetl.8b_dec09.xls)). The standard inputs and parameters 

specified in CA_GREET remain unchanged except as noted in Table 9 as shown below. 

 

GHG Emissions are calculated by selecting California Marginal in the regional LT tab. 

http://www.arb.ca.gov/fuels/lcfs/ca_greetl.8b_dec09.xls
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Table 9.a. Changes to Input Parameters of GREET 1.8b LytEn, 33.3% Renewable, On-site 

Parameters 

Draft CA-

GREETv1.8b 

Draft CA-

GREETv1.

8b LytEn 

  Worksheet Location 

Default 

Cell Value LytEn Pathway Values 

Region for Analysis Regional LT!C2 U.S. 

Average 

(#1) 

CA Marginal (#3) 

Feedstock option for H2 

Production 

   

            Central Plants Inputs!C128 1  1 

            Refueling station Inputs!C129 1 1 

H2 Plant Design Type  Inputs!C141 0 0 

    

Feed Phase Biogas Hydrogen!DU121:134 N/A Redacted 

Weighted Feed Phase Hydrogen!EC121:134 N/A Redacted 

    

Gaseous Hydrogen Production     

- Energy efficiency Hydrogen!AZ63 70 % Redacted 

- Share of feedstock input 

as feed 

 Hydrogen!AZ66 92.1 % Redacted 

- Steam or electricity export  Hydrogen!AZ67  0 Btu, 

kWh/ 

mmBtu  

Redacted 

- Transport Distance T&D_Flowcharts!F459 750 miles 1500 miles 

- Energy intensity T&D!BR108 See cell Redacted 

Shares of process fuels    

- Natural Gas Hydrogen!AZ72 95.1 % Redacted 
- Electricity Hydrogen!AZ76 4.9 % Redacted 

    

H2 Refueling Station Production Hydrogen!I56 (new 

column I46:56 equals 

C46:56) 

100% 100% 

Renewable Energy Content Hydrogen!EB113 N/A 33.3% 

Natural Gas Content Hydrogen!EB114 N/A =100%-EB113 

    

H2 Production from Biogas 

Energy 

Hydrogen!DW121:125 N/A Redacted 

H2 Production from Biogas 

Emissions 

Hydrogen!DW126:134 N/A Redacted 

H2 Production from Natural Gas Hydrogen!DS121:134 N/A Redacted 
    

H2 Production equation Hydrogen!ED121:134 N/A Redacted 
Delivery Hydrogen!EE121:134 N/A Redacted 

- Compression Hydrogen!DY121:134 N/A Redacted 
- Tube Trailer Hydrogen!DZ121:134 N/A Redacted 
- Tube Trailer Case Hydrogen!EB116 N/A Redacted 

    

Total  Hydrogen!EG121:134 N/A =EE121:134+ED121:134+EC121:134 
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Table 8.b. Changes to Input Parameters of GREET 1.8b LytEn, 100% Renewable, On-site 

Parameters 

Draft CA-

GREETv1.8b 

Draft CA-

GREETv1.

8b LytEn 

  Worksheet Location 

Default 

Cell Value LytEn Pathway Values 

Region for Analysis Regional LT!C2 U.S. 

Average 

(#1) 

CA Marginal (#3) 

Feedstock option for H2 

Production 

   

            Central Plants Inputs!C128 1  1 

            Refueling station Inputs!C129 1 1 

H2 Plant Design Type  Inputs!C141 0 0 

    

Feed Phase Biogas Hydrogen!DU121:134 N/A Redacted 
Weighted Feed Phase Hydrogen!EC121:134 N/A Redacted 
    
Gaseous Hydrogen Production    

- Energy efficiency Hydrogen!AZ63 70 % Redacted 
- Share of feedstock input 

as feed 

 Hydrogen!AZ66 92.1 % Redacted 

- Steam or electricity export  Hydrogen!AZ67  0 Btu, 

kWh/ 

mmBtu  

Redacted 

- Transport Distance T&D_Flowcharts!F459 750 miles 1500 miles 

- Energy intensity T&D!BR108 See cell Redacted 

Shares of process fuels    

- Natural Gas Hydrogen!AZ72 95.1 % Redacted 
- Electricity Hydrogen!AZ76 4.9 % Redacted 

    

H2 Refueling Station Production Hydrogen!I56 (new 

column I46:56 equals 

C46:56) 

100% Redacted 

Renewable Energy Content Hydrogen!EB113 N/A 100% 

Natural Gas Content Hydrogen!EB114 N/A =100%-EB113 

    

H2 Production from Biogas 

Energy 

Hydrogen!DW121:125 N/A Redacted 

H2 Production from Biogas 

Emissions 

Hydrogen!DW126:134 N/A Redacted 

H2 Production from Natural Gas Hydrogen!DS121:134 N/A Redacted 
    

H2 Production equation Hydrogen!ED121:134 N/A Redacted 
Delivery Hydrogen!EE121:134 N/A Redacted 

- Compression Hydrogen!DY121:134 N/A Redacted 
- Tube Trailer Hydrogen!DZ121:134 N/A Redacted 
- Tube Trailer Case Hydrogen!EB116 N/A Redacted 

    

Total  Hydrogen!EG121:134 N/A =EE121:134+ED121:134+EC121:134 
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Table 8.c. Changes to Input Parameters of GREET 1.8b LytEn, 33.3% Renewable, Tube Trailer 

Parameters 

Draft CA-

GREETv1.8b 

Draft CA-

GREETv1.

8b LytEn 

  Worksheet Location 

Default 

Cell Value LytEn Pathway Values 

Region for Analysis Regional LT!C2 U.S. 

Average 

(#1) 

CA Marginal (#3) 

Feedstock option for H2 

Production 

   

            Central Plants Inputs!C128 1  1 

            Refueling station Inputs!C129 1 1 

H2 Plant Design Type  Inputs!C141 0 0 

    

Feed Phase Biogas Hydrogen!DU121:134 N/A Redacted 
Weighted Feed Phase Hydrogen!EC121:134 N/A Redacted 
    

Gaseous Hydrogen Production     

- Energy efficiency Hydrogen!AZ63 70 % Redacted 
- Share of feedstock input 

as feed 

 Hydrogen!AZ66 92.1 % Redacted 

- Steam or electricity export  Hydrogen!AZ67  0 Btu, 

kWh/ 

mmBtu  

Redacted 

- Transport Distance T&D_Flowcharts!F459 750 miles 1500 miles 

- Energy intensity T&D!BR108 See cell Redacted 

Shares of process fuels    

- Natural Gas Hydrogen!AZ72 95.1 % Redacted 
- Electricity Hydrogen!AZ76 4.9 % Redacted 

    
H2 Refueling Station Production Hydrogen!I56 (new 

column I46:56 equals 

C46:56) 

100% Redacted 

Renewable Energy Content Hydrogen!EB113 N/A 33.3% 

Natural Gas Content Hydrogen!EB114 N/A =100%-EB113 

    

H2 Production from Biogas 

Energy 

Hydrogen!DW121:125 N/A Redacted 

H2 Production from Biogas 

Emissions 

Hydrogen!DW126:134 N/A Redacted 

H2 Production from Natural Gas Hydrogen!DS121:134 N/A Redacted 
    

H2 Production equation Hydrogen!ED121:134 N/A Redacted 
Delivery Hydrogen!EE121:134 N/A Redacted 

- Compression Hydrogen!DY121:134 N/A  
- Tube Trailer Hydrogen!DZ121:134 N/A Redacted 
- Tube Trailer Case Hydrogen!EB116 N/A Redacted 

    

Total  Hydrogen!EG121:134 N/A =EE121:134+ED121:134+EC121:134 
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Table 8.d. Changes to Input Parameters of GREET 1.8b LytEn, 100% Renewable, Tube Trailer 

Parameters 

Draft CA-

GREETv1.8b 

Draft CA-

GREETv1.

8b LytEn 

  Worksheet Location 

Default 

Cell Value LytEn Pathway Values 

Region for Analysis Regional LT!C2 U.S. 

Average 

(#1) 

CA Marginal (#3) 

Feedstock option for H2 

Production 

   

            Central Plants Inputs!C128 1  1 

            Refueling station Inputs!C129 1 1 

H2 Plant Design Type  Inputs!C141 0 0 

    

Feed Phase Biogas Hydrogen!DU121:134 N/A Redacted 
Weighted Feed Phase Hydrogen!EC121:134 N/A Redacted 
    

Gaseous Hydrogen Production     

- Energy efficiency Hydrogen!AZ63 70 % Redacted 
- Share of feedstock input 

as feed 

 Hydrogen!AZ66 92.1 % Redacted 

- Steam or electricity export  Hydrogen!AZ67  0 Btu, 

kWh/ 

mmBtu  

Redacted 

- Transport Distance T&D_Flowcharts!F459 750 miles 1500 miles 

- Energy intensity T&D!BR108 See cell Redacted 

Shares of process fuels    

- Natural Gas Hydrogen!AZ72 95.1 % Redacted 
- Electricity Hydrogen!AZ76 4.9 % Redacted 

    

H2 Refueling Station Production Hydrogen!I56 (new 

column I46:56 equals 

C46:56) 

100% Redacted 

Renewable Energy Content Hydrogen!EB113 N/A 100% 

Natural Gas Content Hydrogen!EB114 N/A =100%-EB113 

    

H2 Production from Biogas 

Energy 

Hydrogen!DW121:125 N/A Redacted 

H2 Production from Biogas 

Emissions 

Hydrogen!DW126:134 N/A Redacted 

H2 Production from Natural Gas Hydrogen!DS121:134 N/A Redacted 
    

H2 Production equation Hydrogen!ED121:134 N/A Redacted 

Delivery Hydrogen!EE121:134 N/A  

- Compression Hydrogen!DY121:134 N/A Redacted 

- Tube Trailer Hydrogen!DZ121:134 N/A Redacted 

- Tube Trailer Case Hydrogen!EB116 N/A Redacted 

    

Total  Hydrogen!EG121:134 N/A =EE121:134+ED121:134+EC121:134 
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Disclaimer 
 
This report was prepared by Life Cycle Associates, LLC for LytEn. Life Cycle Associates is not 

liable to any third parties who might make use of this work. No warranty or representation, 

express or implied, is made with respect to the accuracy, completeness, and/or usefulness of 

information contained in this report. Finally, no liability is assumed with respect to the use of, or 

for damages resulting from the use of, any information, method or process disclosed in this 

report. In accepting this report, the reader agrees to these terms. 

 

 


