
ACT Hydrogen Technology Testing  
&  

Comparisons to Existing Technologies 

NAER Inc. is a Delaware corporation that is in the business of developing power 
generation projects.   NAER has over 37 years experience in the power generation 
sector in Engineering, Construction, and Construction Management of power generation 
facilities globally.   In October of 2022, we became aware of ACT as we were looking for 
a hydrogen fuel source to supply our own power generating facilities.  We have two 
large gas turbine combined cycle power plants in development in Mexico a 135 MW and 
a 150 MW we want to ultimately run on hydrogen fuel.   

We met with ACT to review and vet their technology as a possible hydrogen solution for 
our Mexico projects.   We had been looking at various technologies over the previous 4 
years and had found a few that could potentially be a solution for our needs. However, 
due to various reasons, these alternatives did not prove to be viable options.  

When we initially met with ACT, we were encouraged by the information that they 
provided and the technology that we were shown.   Quite frankly, we were skeptical 
about the claims that were being made as to the production capability of their 
technology, specifically the power consumption compared to the hydrogen production.  



Continued: 

We suggested to ACT that NAER Inc. perform an independent test to verify their claims 
before we could proceed any further.   NAER and ACT agreed that we could perform a 
test on one of their units that was located at the San Juan Capistrano Shop, which we 
had previously visited.  NAER was responsible for writing the test protocol, supplying 
the test instrumentation, observing the test, recording all the test data, sample testing, 
and ultimately writing a test report based on the data collected.  ACT was responsible 
for providing the demineralized water, potassium hydroxide, power supply and operating 
their systems during the test.  The NAER test was performed for our own benefit to 
verify the ACT claims of what their system could do.   

The results of the test were impressive and verified the claims ACT had been making 
about their technology.  NAER made it clear to ACT that the testing was only the first 
step to bring the technology into the power generation sector.  The next step would 
require a field test to prove the technology can operate reliably and safely in a power 
generation environment.    By performing a field test over a period of 4-6 months, the 
reliability of the system and any system weaknesses could be determined and 
corrected.  Once the field testing is complete and the data collected from the testing, the 
system would be ready to move to the next step of manufacturing engineering, in 
preparation for commercial deployment into the power generation sector with NAER’s 
expertise. 



Continued: 

NAER Inc. has used its relationship with Calpwr to obtain the necessary permission to 
install an ACT system at Calpwr’s Cogeneration plant Oceanside Wastewater 
Treatment Facility.  As a past owner of Calpwr I was involved in the design, construction 
and operation of the Oceanside Cogen plant.  In 2008, I sold my interest in Calpwr to 
my two partners, Jeff and Joe Silva who are still the owners and operators of this plant.  
Due to my close relationship with the owners, NAER has been given exclusive rights to 
install and operate an ACT hydrogen production unit at this facility. This will serve as the 
pilot plant for the next step of getting the technology fully tested, ready for 
manufacturing and into the power generation sector. 
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Green Hydrogen Facts 

•  1 kilogram of hydrogen contains 115,000 BTU Lower Heating Value (LHV) 

•  There are 8.7 kg per MMBtu of hydrogen (LHV) 

•  It takes 9 liters of water to produce 1 kg of Hydrogen 

•  1 kilogram of hydrogen contains 39.4 kWhr of power (at 100% efficiency in a perfect world) 

•  1 kilogram of hydrogen can produce approximately 14.375 kW’s of actual power @ 8,000 BTU/
kWhr heat rate. 

•  A 100% efficient electrolyzer can produce hydrogen consuming 39.6 kw, this is known as the 
Gibbs equation. 

•  Current Technologies in the marketplace take around 50 kWhr of energy to create 1 kg of 
hydrogen using an electrolyzers.  

Technology 



Competing Technology Comparison 

12 

eCombustible  (Current Outlier in the Hydrogen Electrolysis market) 

There is a US company, eCombustable located in Florida, that has several facilities in commercial 
operation that are currently producing 1 kg/hr of hydrogen @ 28 kWhr/kg.       

https://www.ecombustible.com/ 

Hysata 

Hysata is a new Australian that claims its new capillary-fed electrolyzer, prototype, can produce 1 
kg/hr hydrogen @ 41.5 kWhr.      

https://newatlas.com/energy/hysata-efficient-hydrogen-electrolysis/ 

ACT Technology, as tested, produced 22.3 kg/hr of hydrogen @ 14.5 kWhr based on water 
consumption, which equates to .65 kWhr per 1 kg/hr of hydrogen. This is 4200% better than any 
currently existing commercial unit in operation.  Put another way, 1 kWhr of energy produces 1.5 kg 
of hydrogen with the ACT unit.  

However, if the ACT technology could only produce 1 kg of hydrogen an hour, this would equate to 
using 14.5 kW/hr. Even at this minimal production level, the ACT technology would produce 340% 
more hydrogen using the same amount of power as other existing commercial systems. This is also 
100% better than the current eCombustible system that is currently in commercial operation. 

Technology 



Calpwr: 735 KW Cogeneration Plant – City of Oceanside San Luis Rey 
Wastewater Treatment Plant 
The Calpwr Cogeneration plant provides power and hot water to the wastewater treatment plant under a 
15-year contract that will be extended for an additional 3 years this upcoming December. 

First and foremost, the overarching value of locating the pilot plant at this location is having access to an 
operating facility to install the ACT equipment. The facility gives us easy access, with a known entity that 
is in full support of the project.  This test site will allow us do the required testing to gather all the required 
data to move the technology into the power generation sector.  The Pilot Plant will allow ACT to prove the 
technology can operated safely, reliability and efficiency in an operating power generation facility.  The 
value of the pilot plant testing is enormous for the technology, once the testing is complete the value of 
the technology will increase immeasurably.   

This location was chosen by NAER Inc. for the following reasons:  

•  Secure Location 
•  Type of generation equipment.  The engine is a Guascor low BTU engine that currently runs on 

digester methane gas supplied from the Anerobic Digesters located on site. 
•  The engine requires low pressure low BTU fuel and can run on hydrogen or syngas 
•  The wastewater plant cannot supply a sufficient about of fuel for the Cogen plant and the City is 

having to purchase natural gas to meet their contractual requirements. 
•  Ease of installation 
•  Location  
•  Relationship with the Owners of the facility 
•  NAER’s familiarity with the site 
•  Ability for Calpwr to obtain a follow-on contract with the City and upsize the plant to 2 MW’s which will 

allow ACT to sign a fuel supply agreement with Calpwr once the technology has proven to work 
reliably.  



Calpwr Cogen Pilot Plant Economics 

EPC Contractor:  NAER Inc. 

Plant design, construction and testing:  $2,000,000 with contingency 

735 KW Cogen Heat Rate:   10,000 BTU’s kWhr 
Annual MMBTU consumption at full output:  64,386 
Annual MMBTU provided by Digester Gas: 30,660 
Annual MMBTU provided by Hydrogen: 33,726 
Annual equivalent hydrogen kg: 293,269 
Hydrogen Tax Credits:  $3.00 kg 
Annual Tax Credit Revenue:  $879,808 (Approximate) 
Annual Fuel Sales:  $0.0  (Note 1) 
Total Gross Annual Revenue from Hydrogen Tax Credits:  $879,808  (Approximate) 

Note 1:  The agreement with Calpwr to install the pilot plant was there would be no charge for the 
hydrogen fuel.  Once their contract is extended and the system has proven itself to be reliable then 
Calpwr will enter into a fuel agreement with ACT at a negotiated price.   
The hydrogen tax credits are ACT’s.  



Calpwr Cogen Pilot Plant Status & Schedule 

Pilot Plant Status: 

•  All engineering is complete 
•  All equipment, materials, and subcontract work has been priced and purchase orders are ready 

to be issued upon close of finance.  
•  The Guascor engine top end and end frame overhaul has been completed 
•  The notification to the San Diego County Air Quality Board has been submitted 
•  The authority to install agreement has been provided by Calpwr.  
•  Equipment Long lead items are approximately 12 weeks from issuance of purchase orders 
•  Construction schedule is 120 days this includes the delivery time for the long lead items 
•  Commissioning and startup will be 30 days 
•  Minimum of 120 days for testing, tuning and data collection 
•  Full Schedule from notice to proceed to startup will be 120 days 



Calpwr Oceanside Hydrogen Pilot Plant Schedule 



Example: 100 MW Gas Turbine conversion from Natural Gas to 
Hydrogen 

Currently there are 658 GW (658,000 MW’s) of natural gas fired power plants in the US. 

Converting one 100 MW gas turbine power plant from natural gas would yield the following 
economic benefit to ACT. 

100 MW power plant heat rate:   9,300 BTU’s kWhr 
Annual MMBTU consumption:  8,961,000 MMBTU 
Annual equivalent hydrogen kg: 77,921,739 
Hydrogen Tax Credits:  $3.00 kg 
Annual Tax Credit Revenue:  $233,783,217 
Hydrogen Fuel Price:  $3.50 MMBTU 
Annual Fuel Sales: $31,363,500 
Total Gross Annual Revenue:  $265,146,717 
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ACT FAQ’s 

•  Is ACT Fuel the same as the current hydrogen fuel in the marketplace generated by electrolysis?   Yes – it 
can be delivered as pure hydrogen or blended with a hydrocarbon like CO to make a syngas 

•  Is ACT Fuel Safe?  Yes – It has the same characteristics as natural gas, no more flammable 
or explosive than natural gas, less explosive as it is much harder to reach an explosive limit 
as it dissipates much faster than natural gas.  

•  Is ACT Fuel High Pressure?  No - It is produced at atmospheric pressure, then the pressure is 
increased via compression to the needs of the equipment it will be supplying. 

•  Is the equipment to produce ACT Fuel Reliable? Should be  – The ACT system is Passive 
system, simplicity are the key advantages, the ACT fuel units are modular with each module 
producing a specific amount of fuel.  Additional individual modules are added to achieve the 
needed output of fuel for the project.  Each individual module consists of many fuel production 
cells.  The design of the system is intrinsically redundant with no single point of failure that 
could shut down all fuel production.  One of the purposes of the field test is to determine what 
changes if any may be needed to ensure the system is extremely reliable.  

Technology 



Emissions and Safety 

EMISSIONS 

Safety - NAER design 
ACT Fuels will meet the following applied 
Standards 

•  NFPA 2 - Hydrogen Technologies Code 

•  CGA 5 - Hydrogen 

•  CGA G 5.3 - Specification of basic products for hydrogen 

•  NEC - Class I Div 1  

Emission Factors-lb/MMBTU 

ACT NaturalGas2 Propane2 

CO2 0 123 148 

CO 0 0.022 - 0.037 0.023 - 0.039 

Monthly Issues for 18,000 MMBTU/monthModule(lb) 

ACT Natural Gas Propane 

CO2 0 2,207,000 2,672,000 

CO 0 399 - 665 406 - 684 

•  CGA G 5.6 - Hydrogen pipeline systems 

•  OSHA 1910.103 - Hydrogen System Distances 

•  ISO 1"6&%-1:1999 - Hydrogen fuel applications 

•  ABNT ISO/TR 15916:2015 - Hydrogen System Safety 
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