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Explanation of Work Paper 

SoCalGas applies AACEi Recommended Practices 97R-18, 18R-97, and 40R-08 (Cost Estimate 

Classification System – As Applied in Engineering, Procurement, and Construction for the Pipeline 

Transportation Infrastructure Industries,  Cost Estimate Classification System – As Applied in 

Engineering, Procurement, and Construction for the Process Industries, and Contingency Estimating – 

General Principles, respectively) as a guideline for pipeline and engineering, procurement and construction 

(EPC) complex project development  to support the costs for SoCalGas’s proposed Closed System 

Hydrogen Blending Demonstration Project (Closed System Project) at the University of California, Irvine 

(UC Irvine). For information on the associated revenue requirement and rate impact, see the Direct 

Testimony of Nasim Ahmed and Marjorie Schmidt-Pines (Chapter 6).  

 

Table 1 summarizes the O&M costs related to the Closed System Project. Tables 2 to 5 reflect the costs 

by project phase, as described in the First Revised Direct Testimony of Blaine Waymire (Chapter 1). 

Detailed cost estimates and assumptions to support the work paper are provided in WP-1 Appendix A.   

 

Table 1: Project Cost Estimates (O&M) 

2025 2026 2027 2028 Total 

$16,357,612 $5,660,911 $ 949,936 $1,451,947 $24,420,406 

 

Cost Mechanism Justification 

The Closed System Project is a demonstration project that was designed to be in accordance with D.22-

12-057 and D.21-07-005. Once the Closed System Project is planned, designed, constructed, and 

commissioned, SoCalGas will test various hydrogen blends on UC Irvine’s campus over the course of 

approximately 18 months. After the testing, there are various options for decommissioning and equipment 

removal, however, cost estimates in this workpaper make a conservative assumption of full 

decommissioning and equipment removal. For the purposes of Cost Mechanism, the demonstration nature 

of the project planned at UC Irvine is different than most utility activities and closer to a research,  

development, and demonstration (RD&D) project than a typical capital project. For this reason, all of the 

equipment costs and related direct labor are being treated as O&M.  

Project Description 

The Closed System Project has been designed to blend hydrogen into an isolated section of the medium-

pressure natural gas distribution pipeline system that will ultimately serve UC Irvine’s Anteater Recreation 

Center.  The equipment is slated to be located in a lot just south of UC Irvine’s ARC. A new steel pipeline 

is planned to be installed to connect the hydrogen blending equipment to existing plastic pipeline on 

California Avenue, and to demonstrate blending in a mixed-material pipeline system. All hydrogen-related 
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equipment will be procured and deployed onsite. As outlined in testimony, final equipment location and 

design will be finalized during Phase 1.  The Closed System Project will begin by observing 100% natural 

gas in the pipeline system. Once a baseline is established, SoCalGas plans to blend and inject electrolytic 

hydrogen produced onsite into the system, starting at 5% hydrogen by volume and up to 20% by volume 

over time. The blend volume will be gradually increased based on safety and technical feasibility validated 

with testing throughout the project, including evaluating key impacts on pipes, meters, and end-use 

equipment. Upon conclusion of the estimated 18-month testing period, SoCalGas will move forward with 

decommissioning specifics that will be outlined in an agreement between SoCalGas and UC Irvine.  A 

final report will be prepared and publicly disseminated to share the results and findings of the 

demonstration.   

Project Plan 

Table 2. Summary of Project Phases 

Phase & Activity Description 
Estimated 

Duration 

0. Pre-development  

All efforts supporting this Amended Application 

submittal are considered “Pre-development.” Upon 

Commission approval, the project will move on to 

subsequent phases 

Pre-application 

submittal 

1. Design, 

Construction, and 

Commissioning 

Hydrogen production and blending equipment is 

designed; detailed safety and feasibility analyses are 

performed.  Stakeholder engagement will be 

conducted throughout the project’s lifespan.  

Following design and feasibility, equipment is 

procured, constructed, and commissioned on campus; 

pre-demo equipment and pipeline system inspections 

and any necessary remediation are conducted 

18 months 

2. Demonstration and 

Data Collection 

Hydrogen is blended in system on a data analysis 

schedule; data is collected; periodic inspection of 

equipment and pipelines; test pipelines and 

components pre-, during, and post-hydrogen blend 

exposure 

24 months (18 

months live 

blending and 6 

months asset 

inspection and 

validation) 

3. Decommissioning, 

Equipment 

Removal, and 

System Restoration 

Hydrogen equipment is removed from campus, unless 

otherwise agreed upon with UC Irvine 

6 months 

4. Data Analysis and 

Dissemination 

 

Data from pilot is analyzed and a public report will 

be released 

9 months 
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Forecast Methodology (Construction Costs and Labor)  

SoCalGas’s methodology for forecasting costs is discussed in Chapter 1 testimony. SoCalGas used a Level 

5 Estimate for Total Installed Cost (TIC) estimate to implement the scope of work in Phases 1 and 3. The 

TIC estimate includes direct costs associated with project management, engineering and design, 

environmental permitting, material and equipment procurement, and construction. For programmatic, 

operational, and data collection-related expenses in Phases 2 and 4, the forecast method developed for this 

cost category is zero-based. This method is most appropriate because RD&D needs and activities will 

evolve with the project, and this is a new type of project with new technologies.  

 

During cost estimate preparation, this project was in the preliminary design stage. Further development of 

this project could reveal new information requiring some adjustments to the project plan in areas such as 

engineering, materials, permitting, environmental and land, staffing, and customer engagement, all of 

which could impact actual costs compared to this cost estimate. An average 30% contingency has been 

utilized for Phase 1.   

Schedule 

Implementation of the Closed System Project is proposed to be completed consistent with the overall 

prioritization and timing described in Chapter 1 testimony. The critical project deliverables were identified 

and incorporated into a work breakdown structure and durations were determined for each project phase.  

PHASE 1 COSTS  

Table 3: Phase 1 (O&M)  
  

Phase 1 2025 2026 2027 2028 Total 

Total $16,357,612   $5,452,537   0 0 $21,810,149   
 

Phase 1 Assumptions 

Refer to WP-1 Appendix A for a detailed list of assumptions used to develop Phase 1 estimates. 

 

PHASE 2 COSTS  

Table 4: Phase 2 (O&M)  
 

Phase 2 2025 2026 2027 2028 Total 

Total 0 $208,373 $260,467 0 $468,840 
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Phase 2 Assumptions 

The following assumptions were made to develop this cost estimate: 

• Level 5 Estimate (- 50% / +100%); 

• Monthly odorant sampling and analysis; 

• Monthly leak surveys and leak detection equipment evaluation; 

• Monthly equipment checks; 

• Regular maintenance of major equipment (blending skid and electrolyzer); 

• Program management; and 

• 10% contingency built into hourly rate. 

 

PHASE 3 COSTS 

Table 4: Phase 3 (O&M)  
 

Phase 3 2025 2026 2027 2028 Total 

Total 0 0 $689,469 $1,378,939 $2,068,408 

 

Phase 3 Assumptions 

Refer to WP-1 Appendix A for a detailed list of assumptions to develop Phase 3 estimates. 

 

PHASE 4 COSTS  

Table 5: Phase 4 (O&M)  
 

Phase 4 2025 2026 2027 2028 Total 

Total 0 0 0 $73,008 $73,008 

 

 Phase 4 Assumptions 

The following assumptions were made to develop this cost estimate: 

• Level 5 Estimate (- 50% / +100%) 

• An engineering and data team of 1, working 8 hours per week for 39 weeks 

• A management team of 3, each employee working 2 hours per week for 39 weeks 

• 30% contingency in alignment with Level 5 estimates is included 


