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Que es GTI Energy?
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What is GTI Energy?
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• Not-for-profit R&D organization in the 
liguids/gases space

• Mission driven for low carbon, low cost energy 
transition, leverage existing infrastructure and 
knowledge resources.

• 75 years legacy

• GRI founded in 1976 in response to the 
Federal Power Commission (FPC) encouraging 
increased gas research and development 
(R&D). 

• IGT founded in 1941 to train graduate 
engineers, in affiliation with the Illinois 
Institute of Technology (IIT) 

• GRI/IGT merge and become GTI in 2000

• Name changes to GTI Energy in 2022

• 400+ Employees

• Mostly Engineers and PhDs

• Recognized for rigor and technical expertise



Working with utilities to address critical challenges

A Highly Collaborative Organization

4

Leveraging expertise and funding to address common 
challenges and opportunities for utilities
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Hydrogen Technology Center
Creating Low Cost, Low Carbon Energy Systems through Integrated Hydrogen Solutions

Kristine Wiley
VP Low Carbon Solutions



Contact: OHI@gti.energy

Hydrogen Hubs
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H2@Scale TX Demo
~100% renewable H2 generation

• 75 kg/day SMR: GTI, OneH2, ONE Gas, Waste 

Management 

• 20 kg/day PEM electrolyzer in H70 SimpleFuel: MHI, 

SoCalGas, TACC 

• Emulated wind and solar power through UT CEM 

microgrid

Large scale, industry H2 user

• 100kW fuel cell powering Texas Advanced Computing 

Center

Vehicle refueling

• Published SAE J2601-4 fueling of 7-10 Toyota Mirai’s

• Drones included
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Sobre el Hydrogeno
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Current uses of H2

• Petroleum Refining

• Ammonia Production

• Methanol Production

• Electronics and Semiconductor Industry

• Metal Production

• Food Industry

• Rocket Propulsion

• Chemical Manufacturing

• Glass Industry

• Energy Storage

• Power Generation
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Current sources of H2

• Natural Gas Reforming (Steam Methane Reforming - SMR)

• Partial Oxidation (POX) of Natural Gas

• Autothermal Reforming (ATR)

• Methane Pyrolysis

• Coal Gasification

• Biomass Gasification

• Electrolysis

• Biological Production

• Geologic Hydrogen
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Production Costs

• Hydrogen production via unabated (no CCS) SRM 
for US Gulf Coast was the cheapest globally for 
December 2022 at $1.27/kg.

• Southern California alkaline electrolysis more than 
doubled over November, averaging $13.79/kg in 
December.

• UK PEM electrolysis remained the most expensive 
production pathway globally, averaging $32.41/kg,
up over 30% on the month.
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Source: S&P Global Insights. Cold December boosts hydrogen production costs, as market price indications emerge
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A plethora of Incentives 
inversely proportional to the 
Carbon Intensity of Hydrogen
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• LCFS

• IRA (45V, 45Q, 45B, 45Z)

• RED II

• Others



1313

OPEN HYDROGEN INITIATIVE
CI of H2 production has significant variability among ‘colors’ 

Source: Carbon Solutions

Risks of Reliance on the Color Wheel 

Include:

• Fracture hydrogen markets along color 

boundaries

• Stifle innovation by boxing out 

alternatives

• Lack of standardization and transparency 

around color nomenclature

• Deeply inaccurate
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OPEN HYDROGEN INITIATIVE
CI of H2 production has significant variability among ‘colors’ 

Source: Kendall et al. 2023
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A Fragmented System of Regional Standards

ONE TOOL TO HARMONIZE THE WAY WE 
CALCULATE THE CARBON INTENSITY OF H2
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Sobre OHI
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WHAT IS THE OPEN HYDROGEN 
INITIATIVE?

• Versatile (customizable for Facility Level)

• Cradle-to-Gate (use agnostic)

• Compatible with International Norms & Best Practices

• Comprehensive Stakeholder Engagement

• Open Sourced

The Mission
The Open Hydrogen Initiative is laying the foundation for low-carbon 

hydrogen marketplaces 

The Objective
OHI will develop an analytical toolkit to assess the carbon intensity of 

hydrogen production



STAKEHOLDERS 
& SPONSORS
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Benefits and Motivation

Regionally sensitive technology deployment

A consolidated hydrogen marketplace

Greater incentive to innovate and invest

Less barriers to financing new projects

Faster and cheaper hydrogen adoption

Technology-agnostic policy and regulation

Technical Solution

State of the Science

Cradle-to-Gate Life Cycle Analysis

Data Quality Confidence Metric

Best practices for data collection, tracking, 

traceability, and reporting

Full suite of industry demonstrations

OHI PILLARS OF SUCCESS
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Como creamos OHI?
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TECHNICAL TEAM
Key Leadership & Research Teams

Zane McDonald

Executive Director

Rosa Dominguez-
Faus

Technical Director

Ally Reilly

Ext. Relations 
Manager

Dr. Paula Gant

Exec. Advisor & CEO 
GTI Energy

Kristine Wiley

Exec. Advisor & SVP 
H2 Tech Center

Shannon Katcher

Exec. Advisor & VP 
Data & Digitalization

Derek Wissmiller

Exec. Advisor & Dir. 
Energy Systems

Tim Skone

NETL LCA Lead

Alan Hayse

S&P Global 
Market Lead

Jorge Izar-
Tenorio

Biomass & RNG

Matt Jamieson

Lead

Megan Henrikson

NETL Coordinator

John Brewer

Power Supply

Ron Stanis

Power 
Conversion Lead

Michael Bradford

Sold Conversion 
Lead

Asmara Soomro

Solid 
Conversion

Matt Davidson

Solid 
Conversion

David V. Wagener

Gas Conversion 
Lead

Patrick 
Littlewood

Solid Conversion

Hari 
Mantripragada

CO2 Management

Sheik Afzal

Gas Conversion

Saad Siddique

Gas Conversion

Ansh Nasta

Power 
Conversion

Wade Mao

Power 
Conversion

Greg Hackett

Power 
Conversion

Michelle Krynock

CO2 Management 
Lead

Bob Wallace

Biomass & RNG 
Lead

Joseph Chou

Power Supply

Srijana Rai

Biomass & RNG

Bob Stevens

Solid 
Conversion

Travis Warner

CO2 
Management

Shirley Sam

Power Supply

Victoria Toetz

Power Supply

Scott Matthews

NG Supply Lead

John White

Power Supply

Mike Blackhurst

NG Supply

Eric Lewis

Gas Conversion
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• Hydrogen Production Technologies

• Solid Conversion – biomass pretreatment (sizing, treatment specific to the plant), ASU, Hydrocarbon 
gasification, pressure swing absorption, sulfur recovery, particulate controls, NOx controls, CO2
separation, cooling systems  

• Gas Conversion – SMR, ATR, POX, Pyrolysis, water gas shift, PSA off-gas treatment, pre-reforming 
treatment

• Power Conversion – PEM, ALK, SOEC, AEM

• Feedstock Supply: 

• Biomass & RNG – biomass supply (various sources considered), collection, dehydration, pelletizing, 
digestion, sulfide removal, biogas upgrading, transportation & compression, gas refining, solid 
biomass processing

• Feedstock Supply: Natural Gas – well exploration and development, oil and gas separation, NGL 
separation, gas processing plant, non-hydrocarbon gas removal, venting/flaring, storage, 
compression, transmission, distribution, 

• Feedstock Supply: Power Generation – Infrastructure manufacturing (solar & wind), primary energy 
supply, prime mover, step-up transformer, transmission, distribution  

• CO2 Management –-carbon separation, electric and thermal carbon capture, purification, 
compression, subsurface site development, transmission, storage, leakage

Selection of Hydrogen Production Technologies
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The OHI Tool
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Unit Process 
Library

• Lists materials and heat 
flows, parameter scenarios, 
references, calculations 
and assumptions, and 
initial data quality 
assessment 

• Thorough documentation
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Unit Process Example
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OPEN HYDROGEN INITIATIVE
Unit Process Library
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• What is the Functional Unit? 
• H2 purity
• H2 compression level

• What is the appropriate scale of the 
facilities?

• LCA Scope: Well-to-gate (not including 
transport)
• Should we CAPEX emissions? 

(materiality principle)
• Should we include LUC and iLUC?
• Include H2 fugitive emissions?

• What kind of feedstocks are appropriate?

• How do we treat biogenic products?

• How to treat process waste in the LCA?

Important LCA questions:
• What CCU types are we including?

• Market mechanism: RECS, PPA

• Policy mechanism: Avoidance credit

• Materiality according to ISO

• Allocation methods

• How do we deal with regionality and globality?

• Block flow diagrams
• Flows to be included/excluded

• Wastes and byproducts

• CAPEX emissions

• H2 fugitive emissions
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"In any pathway, 
the emission burden
must be apportioned
to the different coproducts"
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What kind of by-products in each route?

H2

O2

H2

steam

H2

Electricity

H2

CO2

H2

Black Carbon

Hierarchy of Allocation methods:
• Physical
• Displacement
• Market

Allocation methods:
• Partition
• System expansion with displacement or substitution
• Energy
• Mass
• Molar
• Enthalpy
• Market
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Traditional 
Emission

Math

Waste
Math

Co-product
Math
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Adopting best practices

37
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OPEN HYDROGEN INITIATIVE
Panel de Expertos Independientes

Dr. Alissa Kendall, 
University of 
California, Davis

Dr. Dianne Wiley, 
University of 
Newcastle, Australia

Dr. Naomi Boness, 
Stanford University

Janet Anderson, 
Van Ness Feldman

Dr. Anne-Sophie 
Corbeau, Columbia 
University

Dr. Paul Balcombe, 
Queen Mary 
University of London

Dr. Rachel Meidl, 
Rice University

Dr. Michael Webber, 
University of Texas, 
Austin
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Unit Process Files 
+ Memo

LCA Tool 
+ Protocols

Tasks 3-5Tasks 1-2

7 working groups:  
Different subject matter 
expertise

1 working group:
LCA expertise
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• Unit process data 
serving as defaults, but 
users can customize
their process.

• Most influential 
parameters will be 
visible on this sheet for 
user adjustment.

40

Extremely versat i le
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Main Inputs Interface
Example: Data Selection
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• Contribution Analysis

• Systematic procedures for estimating the effects of 
the choices made regarding methods and data on 
the outcome of a CFP study

• Identify top parameters that contribute to the 
majority of the LCA number

• Focus on getting the most accuracy for those

OPEN HYDROGEN INITIATIVE
How do we embrace complexity while still creating an operable tool?
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OPEN HYDROGEN INITIATIVE
Data Quality Index: Dealing with Data Uncertainty
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Tasks 6b: 
Demonstrations

Tasks 5: Toolkit and Protocol Development

Tasks 3 & 4: Data 
Quality Index

OPEN HYDROGEN INITIATIVE
Project Schedule

Tasks 1 & 2: State of Science & 
Carbon Management 

Tasks 6a: Case 
Studies

February 2023

May 2023

October 2023

Jan 2024

September 2022

Phase 1 Governance Phase 2 Governance

1Q2024
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CASE STUDIES

• Case studies
• Biomass gasification with CCS in Australia, 

• Which biomass?

• From Australia?

• ATR w/CC in UK with LNG imports from US

• PEM electrolysis in Argentina with solar

• Demos
• Shell, Enbridge, National Grid, Aurora, ExxonMobil

45
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OPEN HYDROGEN INITIATIVE
OHI Toolkit Demonstrations

Tool MVP 
(3Q2023)

Case Studies 
(4Q2023)

Industry 
Demonstrations 

(1Q2024)

Public Launch 
(2Q2024)

FOR DEMONSTRATIONS:

• Mid-summer: Demonstration Charter and request for volunteers

• October 2023: Final deadline for volunteering

• Nov & Dec 2023: Stage-setting, coordination, information sharing

• January 2024: Demonstrations begin

• March 2024: Demonstrations conclude

• April 2024: Public Launch



Open Hydrogen Initiative 
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OHI is end-use agnostic. We focus on crade-to-
gate but will define system boundaries 
transparently and with flexibility

48
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OHI will create transparent documentation on 
sources of data and methods.
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OHI is end-use agnostic. We focus on crade-to-
gate but will define system boundaries 
transparently and with flexibility
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OHI will create transparent documentation on 
sources of data and methods.
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OHI will develop Protocols

A single static value will always be incorrect when assessing the carbon intensity of 
individual hydrogen production at the facility level. 

Instead of attempting to identify a standard value, governments and market participants 
should be collaborating to develop agreed-upon structures and methodologies for 
identification of high-fidelity measured values representative of real-time operation and 
supply-chain characteristics.  

In doing so, carbon intensity calculations become reflective of the real-world operations 
of a single facility at a single point in time. 

This approach not only increases accuracy, but also creates a structure that incentivizes 
the rapidly growing industry to implement incremental, facility-level decarbonization 
solutions that would otherwise not be captured in a less granular approach.

52
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