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HydroGEN Consortium

Goal: Accelerating R&D of innovative 
advance water splitting (AWS) 
materials and technologies for 
clean, sustainable and low-cost 
hydrogen production.

National Lab Consortium Team

HydroGEN is advancing Hydrogen Shot goals by 
fostering cross-cutting innovation using theory-guided applied materials R&D to accelerate the time-to-
market and advance all emerging water-splitting pathways to enable clean, low cost, and sustainable 

low-cost hydrogen production

Website: https://www.h2awsm.org/

• Cost 
• Efficiency
• Durability

Challenges

Water

H2 Production 
target ≤ $1 kg
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HydroGEN and H2NEW Data Hub

Data Hub Objectives:

1. Data Repository 
• Storage and sharing of 

research data/Public vs. 
Private data

2. DOI/Publication of Data
• Internal vs. external data

3. Provide Security 
Mechanisms
• User login
• Project level access 

management
4. Visualization and Analysis 

Capabilities 

Battery Data HubPerovskites PV 
Data Hub

*Collaborative EMN data hub 
that also houses H2NEW Data Active Data Hubs
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Upcoming Development Changes: 
Collaboration, Representation Matters 

Upcoming changes to 
accommodate and represent 
H2NEW on the data hub:

Front End:
• Addition of H2NEW primary 

logo
• Primary tagline description 

change to include H2NEW
• Addition of H2NEW 

Contributor Logos
Data
• H2NEW Project Creation
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Making Digital Data Accessible

• Secure project space for team members
• Experimental and Modeling Data
• Metadata tools and improvements to support 

advanced search

Many Types of Experimental Data
Material characterization
• XRD, SFR, XPS, XRF, SEM, TEM, Raman 
Device performance 
• Electrolysis, PEC J-V, IPCE, Tafel plots
Materials durability data
• TGA, membrane conductivity

Data Publication Process
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Metadata automation and standardization

Metadata is crucial to data utility and re-use
• Need to capture all information about 

Lab, Experiment, Sample, and 
Measurement

• Automated this data capture
• Extract metadata into a standard form, 

automate upload/download to/from 
the Data Hub

• Enabling more uploads & more powerful 
search across datasets

• Wrote a Python parsing architecture that 
lets new data types “plug-in”, with 
collaboration on shared code in Github

Common framework

Other data 
types..

Tabular 
data (Excel, 
CVS) with 
embedded 
metadata

STCH, LTE, 
HTE, PEC 

data

HydroGEN Data Hub

Rich, standard 
metadata 
connected to data

Point and 
click parse 
and upload

Integrated
data & metadata 
templates
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LTE Metadata
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Data Tools

Data Tools for 
• EMN collaboration

– Data exchange and exploration
– Data analysis and visualization (A&V)

• External users
– Access to comprehensive database

• Experimental and computational
– Materials properties

• Spectroscopy, phase stability, etc.
– Device performance

Materials properties
(A&V examples)

Device performance
Electrolysis Performance curve

(A&V example)

Phase stability       &    Defect properties

Structural information: XRD interface    
in collaboration with ElectroCat

The interactive Advanced 
Multi-Spectra Data View 
allows many spectra files 
(any csv or tabular file 
format) to be visualized at 
one time, from one or 
many files.

https://bit.ly/2Vss96E

https://bit.ly/2Vss96E
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Links to Data Hub User Resources

• Data Hub Help & Tutorial 
– https://datahub.h2awsm.org/dataset/h2awsm-data-hub-tutorial
– https://datahub.h2awsm.org/dataset/help-and-tutorial

• Bulk Upload Feature & EMN Multiple File Uploader 
– https://datahub.h2awsm.org/dataset/bulk-upload
– https://datahub.h2awsm.org/dataset/emn-multiple-file-uploader

• Demo: Electrolysis & Fuel Cell Pol Curve Data Tool
– https://datahub.h2awsm.org/dataset/electrolysis-pol-curve
– https://datahub.h2awsm.org/dataset/fcd-format-view-data-tool

• Demo: XRD Unmix Data Tool 
– https://datahub.h2awsm.org/dataset/demo-xrd-unmix-data-tool

• Demo: MgB2 and B203 Simulation Data versus experimental MgB2 Multi-Spectra Data 
View
– https://datahub.h2awsm.org/dataset/multi-spectra-data-tool

https://datahub.h2awsm.org/dataset/h2awsm-data-hub-tutorial
https://datahub.h2awsm.org/dataset/help-and-tutorial
https://datahub.h2awsm.org/dataset/bulk-upload
https://datahub.h2awsm.org/dataset/emn-multiple-file-uploader
https://datahub.h2awsm.org/dataset/electrolysis-pol-curve
https://datahub.h2awsm.org/dataset/fcd-format-view-data-tool
https://datahub.h2awsm.org/dataset/demo-xrd-unmix-data-tool
https://datahub.h2awsm.org/dataset/multi-spectra-data-tool
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Initiatives: Near & Long Term

1. Maintain Security 
Compliance

3. Improve Data Searchability

2. Build New Software 
Deployment Infrastructure

Reusable 
Services 

CICD

IaC
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Save the Date for 5th AWSM Benchmarking Workshop

• Strong community engagement and 
participation, nationally and internationally

• 19 test protocols submitted to Frontiers in 
Energy special issue for publication

Best Practices in Materials Characterization
Kathy Ayers, Nel Hydrogen (LTE)
Ellen B. Stechel, ASU (STCH) 
Olga Marina, PNNL (HTE)
CX Xiang, Caltech (PEC)
Consultant: Karl Gross, George Roberts

Goal: Develop best practices in materials characterization and 
benchmarking: Critical to accelerate materials discovery and 
development
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Previous Benchmarking Workshop Presentations and Break-
out Summaries on the Data Hub
https://datahub.h2awsm.org
/project/benchmarking

https://datahub.h2awsm.org/project/benchmarking
https://datahub.h2awsm.org/project/benchmarking
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Frontiers in Energy Research Publications:

Of the 19 papers published, 7 are for LTE. They are free to download on the Frontiers in Energy 
Research site. https://www.frontiersin.org/research-topics/16823/advanced-water-splitting-
technologies-development-best-practices-and-protocols#articles.
1. Rotating disk electrode standardization and best practices in acidic oxygen evolution for 

LTE 
2. Gas permeability test protocol for ion-exchange membranes
3. Standard operating protocol for ion-exchange capacity of AEMs
4. Assessing the oxidative stability of AEMs in oxygen saturated aqueous alkaline solutions
5. Protocol for screening water oxidation or reduction electrocatalysts activity in a three-

electrode cell for AEME
6. Measurement of resistance, porosity, and water contact angle of porous transport layers 

for LTE technologies:
7. Standard operating procedure for post-operation component disassembly and observation 

of benchtop electrolyzer testing

https://www.frontiersin.org/research-topics/16823/advanced-water-splitting-technologies-development-best-practices-and-protocols
https://www.frontiersin.org/research-topics/16823/advanced-water-splitting-technologies-development-best-practices-and-protocols
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Register to Access Data Hub

Please register as a user on the Data Hub
– click Registration at the top right
– visit: https://datahub.h2awsm.org
– complete registration form, Create Account (we suggest you use the same login name 

and password as that for the SharePoint site)
– email Emily Harrel (emily.harrel@nrel.gov) with your username so that she can give you 

access to the appropriate project data space.
• Let her know which projects you are working on

https://datahub.h2awsm.org/
mailto:courtney.pailing@nrel.gov


https://datahub.h2awsm.org/
Huyen.dinh@nrel.gov

Thank you! Q&A?
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