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Executive Summary 

As the energy transition accelerates, Enhanced Geothermal Systems (EGS) have emerged 

as a promising solution for providing 24/7 carbon-free firm power. Fervo Energy is a pioneer in 

EGS technology and currently transitioning from a R&D startup to a commercial power producer 

(Fervo Energy, 2022). With the planned 2026 launch of Cape Station, Fervo’s first commercial-

scale plant, the company faces a critical “human-ware” challenge: transitioning its organizational 

structure to support reliable, utility-scale operations.  

This Master’s Project provides a comprehensive design for a commercial operating 

organization. The project addresses the gap between technological readiness and operational 

maturity by synthesizing industry best practices with the unique nature of EGS. 

The project utilized a dual-track approach, involving industry benchmarking and iterative 

design. Interviews were conducted with operations and engineering experts from Duke Energy, 

AES, Exxon Mobile, and ONGC. These interviews identified key themes in power operations 

management, including the value of flat site structures and the distinct separation of operations 

and maintenance. In collaboration with Fervo leadership, these themes and best practices were 

adapted into an operating structure that accounts for EGS-specific needs such as microseismic 

monitoring and reservoir management. 

The organizational design also includes a framework for information flow and handoffs 

as well as considerations for cultural integration. The design maps the “white space” between, 

defining how data from the reservoir is translated into commercial strategy. The design 

emphasizes that operational excellence is made possible by a culture of continuous improvement 

and internal controls. 

The proposed operating organization provides a scalable blueprint for Fervo as it moves 

toward its 2026 commercial goals. By formalizing the relationship between geosciences, 

engineering, and asset management, Fervo can ensure that its technological progress is matched 

by operational reliability, ultimately securing its position as a leader in the global clean energy 

market. 
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Introduction 

This Master’s Project is an extension of a Mentored Study conducted with Fervo Energy 

in Spring 2025. Fervo Energy is a leader in Enhanced Geothermal Systems (EGS), a technology 

that is working towards commercialization to provide 24/7 carbon-free energy to the grid (Fervo 

Energy, 2022). As Fervo targets the launch of its first commercial-scale power plant in 2026, it 

will need to expand its competencies from technology and project development to asset 

management. The primary objective of this work is to design a comprehensive operating 

organization structure that ensures safe, efficient, and scalable power plant operations. 

Firm power plays an important role in the electrical grid and its role is only increasing in 

importance due to the increase in deployment of intermittent forms of renewable energy and load 

growth. Alongside technologies like nuclear fission, natural gas turbines, and battery storage, 

EGS is another option for adding firm power to the grid.  

Fervo Energy was founded in 2017 and is the first company to successfully demonstrate a 

full-scale commercial, horizontal EGS project (Fervo Energy Announces Technology 

Breakthrough, 2023). Fervo signed a landmark Power Purchase Agreement with Google in 2021 

to provide energy to its data centers (Google Cloud, 2021). In July 2023, Fervo successfully 

completed Project Red in Nevada, a commercial 3.5 MW pilot that proved that horizontal wells 

could achieve the flow rates necessary for commercial geothermal power (Gallucci, 2023), 

reaching a Technology Readiness Level of 9. 

While geothermal power in the U.S. had a nameplate capacity of 3.97 GW in 2024 (2025 

U.S. Geothermal Market Report | NLR, n.d.), projections suggest a massive expansion to 38.30 

GW by 2035 and 90.52 GW by 2050, with the vast majority of this growth driven by EGS 

deployments (Augustine et al., 2023). In October 2024, Fervo broke ground on its Cape Station 

power plant, which is projected to provide 100 MW of power to the grid in 2026 and an 

additional 400 MW of power to the grid by 2028 (Fervo Energy Secures New Financing To 

Accelerate Cape Station Development, 2025). 

While the technological breakthroughs of EGS are well underway, the organizational 

"human-ware" required to run these facilities at scale was something that Fervo was only 
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beginning to architect in the Spring of 2025. Traditional power plant operating structures - which 

are often optimized for fossil fuels or conventional geothermal - must be adapted to support the 

specific technical requirements of EGS, such as reservoir management and specialized 

geophysics. This project addresses the gap between technological innovation and operational 

readiness by defining the roles, information flows, and handoff points necessary for Fervo’s 

commercial success. 

Methods 

This project approached developing an organizational structure with two tracks: primary 

benchmarking research through industry interviews and an iterative design process conducted in 

collaboration with Fervo Energy leadership. The goal was to translate established operational 

standards from mature energy sectors into a tailored framework for EGS. 

Industry Benchmarking Research 

To identify best practices for power plant organizational design, I conducted a series of 

semi-structured interviews with operations and engineering experts from four global energy 

organizations. These entities were selected to provide a perspective from a variety of power 

operations, ranging from traditional utilities to upstream oil and gas.  

The benchmarking process prioritized operational insights from organizations 

specializing in firm power generation and complex subsurface management. While Duke Energy 

and ONGC provided models for high-reliability organizational hierarchies and reservoir 

management, AES offered a framework to understand the commercial and administrative 

responsibilities involved with operating under a Power Purchase Agreement. 
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Table 1: 

Key expertise leveraged from organizations interviewed 

 

Organization Key Expertise Leveraged 

Duke Energy Nuclear and large-scale thermal operations; shift-based management 

and regional vs. site-specific operations; subcontractor oversight 

AES Asset management in renewables; budget forecasting, legal 

compliance, and REC management 

ExxonMobil Upstream production and lean staffing models; managing the high-

friction startup phase of new facilities 

Oil & Natural Gas 

Corporation (ONGC) 

Subsurface facility management; integration of chemistry and 

production departments 

 

Analytical Framework: Key Benchmarking Takeaways 

Before designing an organizational structure, the raw data from these interviews was synthesized 

into thematic takeaways that served as a framework: 

● Management of Operational States: Interviews highlighted the need for distinct 

organizational responses for “online” reliability (e.g., Duke Energy’s “Fix It Now” team) 

versus “offline” maintenance (e.g., Duke Energy’s dedicated outage organization).  

● Lean Upstream Models: Conversations with ExxonMobil and ONGC emphasized a lean, 

flat staffing approach for upstream facilities, while acknowledging that the initial startup 

has higher friction than mature operations, necessitating a temporary increase in 

headcount and contractor support. 

● Commercial Accountability: The interviews with AES underscored the necessity of a 

performance engineering function to track production and ensure compliance with PPA 

obligations to prevent liquidated damages. 

● Regionalization of Support Functions: Interviews with Duke Energy revealed that the 

organization chose to shift certain specialized functions, such as Health, Environment and 

Safety (HES), from site-specific to regional roles to improve resource sufficiency. 
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Iterative Design and Mentor Feedback 

The foundational design for Fervo’s operating organization was developed through weekly 

working sessions with my mentor, Kyle Gabb (Asset Manager at Fervo). This iterative process 

focused on four core areas: 

● Role Localization: We evaluated which functions required a permanent on-site presence 

(e.g., Operations Supervisors) versus those that could be managed off-site (e.g., 

Development Geologists). 

● EGS Adaptation: Thematic takeaways captured during benchmarking were adapted to 

meet the requirements of EGS, such as integrating geophysicists to monitor microseismic 

data. 

● Defining “White Space”: A significant portion of designing the operating organization 

focused on identifying Information Flows and Handoff Points. This involved mapping 

how data moves from subsurface sensors to off-site analysis teams and back to site leads 

for operational adjustments. 

● Commercial Alignment: We incorporated the commercial rigors identified at AES to 

ensure Fervo could effectively meet PPA offtaker obligations and manage budget 

forecasting effectively. 
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Results 

 

The primary deliverable of this work is a comprehensive operating organization design 

tailored for Fervo Energy’s first commercial-scale EGS facility. The design includes role 

descriptions, functional boundaries, and information flows to ensure safe and profitable 

operations. Figure 1 below depicts the operating organization structure. 

 

Figure 1:  

Proposed Operating Organization 

 

 

 

The On-Site Team 

 

The primary function of the on-site team is to ensure reliable and safe operations. To establish 

clear lines of accountability, the on-site structure is distinctly split between operations and 

maintenance, both reporting to the Plant Manager. 

 

● Plant Manager: Oversees site operations, ensures safety and compliance, and 

communicates with corporate leadership. 

● Operations: Led by an Operations Supervisor, this team ensures energy production aligns 

with scheduled delivery and is staffed by Operations Technicians who operate the system 

and monitor equipment.  
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● Maintenance: Led by a maintenance supervisor, this division includes specialized 

Mechanical, Electrical, and Fluid Maintenance Technicians. Additionally, this supervisor 

oversees third-party contractors brought in for major maintenance or specialized tasks. 

 

The Hybrid Team 

 

The hybrid team serves as the technical “glue” between the physical plant and the corporate 

strategy, analyzing plant operations to support continuous improvement. 

 

● Engineering: Led by the Engineering lead, who manages engineering activities and 

approves system modifications. Three distinct disciplines make up the team: 

Turbomachinery Engineering (focused on the turbine and generator), Production 

Engineering (focused on everything up to the turbine), and Instrumentation & Electrical 

(I&E) Engineering. 

● Health, Environment, and Safety (HES) Coordinator: Oversees health, environment, and 

safety compliance. 

● Geophysicist: A role unique to EGS, responsible for analyzing fiber optic data and 

monitoring microseismic activity to ensure system performance and stability. 

 

The Off-Site Team 

 

The off-site team supports the on-site and hybrid teams by driving long-term operational 

efficiency and maximizing profit. 

 

● Asset Manager: Ensures contract compliance, manages financials, and oversees energy 

settlements with offtakers. 

● Scheduling Coordinator (3rd party): Acts as the connector between Fervo and the grid 

operator (e.g., CAISO), scheduling energy delivery and shadow market settlements. 

● Development Geologist & Reservoir Engineer: The Geologist analyzes geological data to 

guide future well development, while the Reservoir Engineer analyzes the fracture 

network, including flow rates and heat transfer. 
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Comparative Staffing Benchmarks 

 

The proposed staffing levels were evaluated against benchmarking research to determine a target 

for Fervo:  

 

● Duke Energy (Thermal): 26-35 full-time employees for an 800 MW to 2 GW facility, 

with a high reliance on subcontractors for major maintenance 

● Duke Energy (Nuclear): Upwards of 500-600 people per plant due to intense regulatory 

and safety requirements 

 

Fervo’s proposed operating organization design reflects a leaner, flatter structure more 

similar to ExxonMobil’s upstream operations, prioritizing a core team of operators and 

maintenance personnel. This baseline is supported by a hybrid engineering layer and off-site 

teams. 

 

Information Flows and Handoffs 

 

A critical consideration in organizational design is how information moves in the “white 

space” between roles. To ensure the organization runs fluidly, the operating model relies on a 

continuous “Data --> Analysis --> Updates” cycle. Figure A1 illustrates this cycle and provides 

an example information flow in the operating organization. This cycle is sustained by handoffs 

across the organization: 

 

On-Site Execution and Coordination 

 

At the facility level, communication between operations and maintenance is vital for minimizing 

downtime. 
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● Defect Management: Operations Technicians are responsible for identifying performance 

issues or equipment faults and elevating these issues to the appropriate Maintenance 

Technicians via work requests and failure logs. 

● Outage Alignment: The Maintenance Supervisor must communicate planned downtime 

requirements directly to the Operations Supervisor and the 3rd-party scheduling 

Coordinator to align maintenance schedules with energy delivery obligations. 

● Site Leadership: The Plant Manager translates overall operational and maintenance 

priorities into actionable directives for both the Operations and Maintenance Supervisors. 

 

Subsurface-to-Surface Interface 

 

Because EGS relies on a dynamic subsurface, technical data must flow efficiently between 

geosciences, engineering, and daily operations. 

 

● Geophysical Monitoring: The Geophysicist acts as a critical node, providing real-time 

induced seismicity updates and risk mitigation recommendations directly to the 

Operations team. Simultaneously, they pass seismic data and fiber optic analysis to the 

Development Geologist and Reservoir Engineer to continually refine reservoir 

characterization models. 

● Engineering Translation: The Production Engineer bridges the subsurface and surface 

systems. They receive data on reservoir depletion and heat transfer from the Reservoir 

Engineer and translate this thermodynamic data into actional insights for the 

Turbomachinery Engineer to optimize turbine performance. 

 

Commercial and Operational Alignment 

 

Financial and contractual obligations must be continuously reconciled with physical plant 

capabilities.  

 

● Strategic Execution: The Asset Manager determines the overarching commercial strategy 

and aligns financial priorities with the Plant Manager. 
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● Grid Dispatch: The Asset Manager coordinates closely with the Scheduling Coordinator, 

who is responsible for executing the energy delivery strategy. 

 

As an example, if the Scheduling Coordinator informs the Asset Manager that prices for 

power delivery in the market are going negative for a certain time period, the Asset Manager will 

provide commercial guidance to the Production Engineer and Operations Team. The Asset 

Manager can direct these teams to scale back production to reduce power being generated, 

mitigating the financial risk. 

 

Information Flows in the Context of Management Systems 

 

To ensure these handoffs are executed consistently and the organization continues to succeed, 

Fervo must implement robust management systems and cultivate a collaborative culture. Figure 

A2 recommends key practices in alignment with Fervo’s core values. 

 

● Internal Controls and Infrastructure: To ensure commitment to Fervo’s core value to 

“build things that last”, the organization must formalize internal controls around 

budgeting, procurement, and operational decision-making to ensure accountability. This 

requires robust documentation, shared data and collaboration platforms, and project 

management tools. Further, a formalized risk management process is crucial to elevate 

and mitigate financial, safety, and regulatory risks. 

● Structured Collaboration Cadence: In alignment with Fervo’s core value of “[innovation] 

through collaboration”, the organization can foster innovation and operational alignment 

through daily and weekly operational meetings that include operations, maintenance, 

HES, and relevant engineering staff. Additionally, monthly performance reviews should 

be conducted with the Asset Manager, Engineering Lead, and Site Management to assess 

status against defined KPIs (Operational, Financial, Safety & Environmental, and 

Innovation & Collaboration). 

● Organizational Culture: Finally, the organization must cultivate a continuous 

improvement culture. This includes establishing dedicated training and development 
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resources and intentionally making time to celebrate milestones, embodying Fervo’s core 

value to “stop and smell the roses.” 

 

Discussion 

 

Maturing as an organization from a development-focused operation to a fully functioning 

commercial power producer requires balancing scientific and technical development with 

operational realities. 

 

Feedback Synthesis and Gap Analysis 

 

The design of the operating organization was presented to Fervo’s VP of Operations, 

Head of Project Development, and Director of Surface Facilities. While there was strong 

alignment regarding the flat on-site team structure, leadership raised questions regarding the 

engineering lead and the specific analytics workflows for power output. Benchmarking with 

ExxonMobil suggested that flat structures minimize friction during start-up, but the “Steam Co” 

versus “Power Co” split in Fervo’s organization creates risks for miscommunication. 

 

Organizational Evolution and Scaling 

 

Conversations with Duke Energy revealed that as organizations grow, certain roles like 

Health & Safety often shift from site-specific to regional functions. Fervo should anticipate a 

similar evolution. The start-up phase typically requires higher headcount and more contractor 

support to manage the friction of first-of-a-kind deployment. 
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Conclusion 

Enhanced Geothermal Systems represent a major leap for carbon-free energy, but deep 

consideration of the “human-ware” required to run these facilities is vital to successful 

deployment of the technology. By synthesizing practices from oil and gas, nuclear, and 

renewable power development, this project provides a blueprint for Fervo’s operating 

organization. 

Looking ahead, focus should be directed towards formalizing the “white space” between 

roles through clear hand offs and information flows. Additionally, Fervo should prioritize 

workforce development to align with industry projections; if nameplate geothermal capacity 

increases by ~22x by 2050, the industry will require a proportional increase in specialized 

professionals to manage these assets. As Fervo scales, a well-designed operating structure will 

help the organization maintain its core values, ensuring that operational excellence is balanced 

by a culture that values collaboration and reflection. 
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Information Flows 
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Figure A2:  

Core Values & Key Practices 
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