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Energy Northwest Hydrolysis Design Project 



 Conduct a financial feasibility study on the implementation of a hydrolysis energy 
storage system 

 Our customer was Energy Northwest

 Energy Northwest is located in the Southwest Region of Washington State and 
controls four electrical power generation facilities including: 1 nuclear plant, 1 
wind farm, 1 hydroelectric plant , and 1 solar farm.

 EN wanted to incorporate an energy storage plant capable of capturing curtailed 
energy  that is created when the regional demands are low, store the energy, and 
then reproduce the energy when regional demands rise above base-load 
generation in order to capture markets they currently cannot meet

 The incorporation of a hydrolysis plant would allow EN to maximize production 
from all four of its generation facilities while minimizing O&M costs.

Project Description



 In 2006, Initiative 937 was passed forcing electric utilities in 
the State of Washington to obtain 15% of their electricity 
from new renewable resources by 2020 known as a 
Renewable Portfolio Standard (RPS)

 Hydro Dams were exempt in I-937 because they are not 
considered new renewables . This has forced the market 
development in the other renewable technologies

 Since these newer technologies are inherently intermittent in 
power production, in pursuit to suffice State’s RPS goals, the 
growth in renewable technologies has led to balancing issues 
when demand is low and generation is high

 This is known as an “excess energy event” causing the regions 
generating facilities to curtail production in order to balance 
the load; subsequently they lose sales & revenue

 Currently the electrical energy storage market is dominated 
by pumped-hydro technology (99%) and we analyzed to see 
how hydrolysis technology would compare

Background



 NEL A-500 Bipolar Alkaline Electrolysers – each one capable of 
consuming 2.134 MW capacity

 Large underground basalt storage cavern

 Siemens SGT5-4000F reengineered gas turbine – 428.7 MW capacity

Selected Design



Using EN’s historical energy data from CGS and NCWP, probability distributions were
generated based on the occurrence and magnitude of curtailment events

A Comprehensive simulation was designed using Oracle Crystal Ball in Excel

Objective: to simulate a real life example of the system’s technical and financial
performance (at various sizes) over the lifetime of the project

Three models were analyzed to determine optimal size of the electrolyzer system,
optimal turbine size, and financial impacts of using a dual-fuel turbine (natural
gas/hydrogen)

Design Implementation



(  𝑥: 1,000 Trials, 5,000 Trials, 10,000 Trials)

Optimal Number of NEL-A 500 Electrolyzers: 17 Electrolyzers (36.278 MW)

Optimal Hydrogen Gas Turbine Capacity: 44 MW

Testing and Results
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17 Electrolyzers/44 MW H2 Turbine 17 Electrolyzers/Dual-Fuel Turbine (428.7 MW)

Testing and Results

Total Capital Costs $246,116,846

Energy Generated 12,727 GWh

Overall System Efficiency η = 32.53 %

Turbine Capacity Factor 12.48 %

Peaking Rate of Energy $0.09/kWh 

LCOE (  𝑥) $0.089/kWh

NPV (  𝑥) $6,009,292

Installed Cost (  𝑥) $572/kW

Break Even (Y/N) YES

Total Capital Costs $81,771,294

Energy Generated 1,147 GWh

Overall System Efficiency η = 32.93 %

Turbine Capacity Factor 9.69 %

Peaking Rate of Energy $0.09/kWh 

LCOE (  𝑥) $2.207/kWh

NPV (  𝑥) $(81,581,475)

Installed Cost (  𝑥) $1,843/kW

Break Even (Y/N) NO



Things to Consider
 OSHA and EPA regulation need to be modified

 What markets can be capture or technology uses of the 
O2 that was also created

 Safe and reliable storage of H2

 Setting up PPA’s to capture more curtailment in order 
to increasing utilization of the plant


