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OBJECTIVE AND SIGNIFICANCE: HNEI provides 

regular technical analysis and assistance to the 

Hawaiʻi Public Utilities Commission (PUC). This 

support includes ongoing review of utility plans and 

technical challenges faced by the electricity grid 

during the transition to higher renewable energy. By 

providing an unbiased, technical review of utility 

plans and grid challenges, HNEI has established itself 

as a trusted third-party in ongoing dockets and policy 

discussions. 
 

BACKGROUND: The PUC is the regulatory body 

tasked with reviewing and deciding on investment 

decisions, rates, and long-term planning of Hawaiʻi’s 

investor owned utility, Hawaiian Electric Company 

(HECO). They are also tasked with reviewing the 

reliability of the electric power system and its 

customers. At any point, there may be dozens of 

dockets under review by the Commission, many of 

which are based on highly technical and detailed 

analyses. 
 

The topics under review by the PUC are diverse and 

multi-faceted. In the past, the PUC has been short-

staffed and does not have access to the same modeling 

tools and skillsets typically deployed by the utility for 

their long-term planning and docket filings. As a 

result, having the ability to draw on the expertise of 

HNEI, and their contractor Telos Energy, provides 

independent third-party technical expertise to 

augment the analyses being conducted at the 

Commission. The flexible nature of this support 

ensures that work can be deployed in a timely and low 

cost manner relative to the use of other third-party 

consultants. This collaboration with HNEI provides a 

flexible option to quickly analyze both near-term and 

long-term questions posed by the Commission. 
 

A number of issues related to the integration of 

renewable energy technologies are discussed in more 

detail in other project summaries located under the 

Energy Policy and Analysis section. Other examples 

of past support included a review of HECO’s 

distributed energy resources (DER) Grid Service 

definitions and the economic merits of HECO’s 

standalone battery proposals. 
 

PROJECT STATUS/RESULTS: This paper briefly 

discusses four recent examples of HNEI support to 

the PUC: 

• AES retirement and replacement; 

• Maui oil unit retirement and replacement; 

• Firm renewable needs; and 

• Lifecycle analysis of greenhouse gases for 

Hawaiʻi relevant generating technologies 
 

AES Retirement and Replacement: The AES 

Hawaiʻi coal plant, the largest power plant on Oʻahu 

retired on September 1, 2022. This retirement 

decreased the amount of dispatchable fossil capacity 

available to the utility by more than 10%. Throughout 

2021 and 2022 the HNEI-Telos Energy team 

routinely conducted reliability analysis of the 

retirement to brief HECO, the PUC, and the 

Governor’s Power Past Coal Task Force on the 

impacts of project delays, cancellations, and other 

events. The objective of this ongoing study is to 

evaluate the ability of proposed solar + storage 

resources to provide the required energy needed while 

also maintaining grid reliability with the pending 

AES coal plant retirement. The results of this work 

are expected to have important implications for power 

system planning and policy for Oʻahu. 
 

Stochastic analysis, using the tools developed by the 

HNEI-Telos Energy team and reported last year, are 

being used to assess capacity reliability risks 

associated with the AES retirement, updates for 

utility plans, and possible impacts due to delays in 

project schedules, and new trends in HECO’s 

generator outage rates (-), the recent failure of Kahe 

4 (-), project delays (-), and load (+). Analysis shows 

that with the retirement of AES in September with 

only one replacement resource available (Mililani I, 

39 MW), Oʻahu is currently in a supply deficit until 

other Stage 1 and 2 solar + storage resources become 

available. 
 

Maui Reliability and Kahului Retirement Analysis: 

The Kahului Power Plant (KPP) is scheduled to retire 

by the end of 2024. Analysis in 2021 showed how the 

retirement could be reliably achieved with proposed 

solar + storage projects. Since that analysis, project 

delays have occurred on replacement resources. In 

addition, the Maalaea M10-M13 diesel engine may 

need to be retired earlier than expected. The objective 

of this study was to update the 2021 analysis and 

reevaluate Maui reliability if one or both of the plants 

are retired and evaluate potential mitigations 

necessary. The results of this analysis were briefed to 

the PUC and the Maui Accelerating Clean Energy & 
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Decarbonization Technical Working Group (ACET) 

and are expected to have important implications for 

power system planning and policy for Maui. This 

work is described in more detail in the “Maui 

Reliability and Kahului Retirement Analysis” 

project summary. 
 

Clean Firm Needs: HNEI conducted a study to 

inform ongoing procurement and proposed legislation 

for both variable and firm renewable energy. It sought 

to determine the minimum amount of firm power that 

the system would require at various levels of wind, 

solar, and storage additions. It also informed 

decisions on whether to integrate more variable 

renewable energy today, considering that these 

decisions may shut the door on future options. This 

information can be used to determine characteristics 

of future systems to inform decisions on oil-fired 

power plant retirements, procurement of new 

resources, and to show how robust the system can be 

with variable renewable energy and storage alone. 

This work is described in more detail in the “Clean 

Firm Needs” project summary.  A more complete 

report will be completed prior to the 2023 legislative 

session.  
 

Lifecycle Greenhouse Gas (GHG) Analysis: Hawaiʻi 

has been in the forefront of integrating renewable 

energy technologies into its energy mix. In 2008, the 

state launched the Hawaiʻi Clean Energy Initiative 

(HCEI) with the goal to substantially reduce the use 

of fossil fuels. Since then, there have been a number 

of modifications leading to the current RPS goal of 

100% fossil free energy use by 2045. 
 

Recently, life-cycle analyses (LCAs) for GHG 

emissions in Hawaiʻi has become more important. 

The PUC, as part of its decision making, is required 

to consider GHGs. A number of lawsuits have 

emerged that require these types of analyses. In late 

2019, the PUC requested that HNEI evaluate net life 

cycle GHG emissions for Hawaiʻi relevant energy 

technologies and resources to provide the PUC with a 

quantitative assessment of emissions from these 

systems. These analyses will then be used to support 

the Commission’s decision making. HNEI has 

completed a comprehensive literature review of 

existing LCA studies and conducted further 

evaluation of those applicable for Hawaiʻi.  
 

While some renewable energy generation 

technologies do not emit CO2 at the point of use, there 

usually are embedded emissions that are created 

during the full life cycle of the technology. A full 

accounting of emissions requires that emissions that 

arise from these other steps, such as production 

(mining and manufacturing), operation and 

maintenance, and disposal/reuse, be included. In 

other words, the life-cycle of all energy technology 

will have some GHG emissions, even if the actual 

production of electricity does not produce any GHGs. 

Based on the literature and additional analysis 

conducted by HNEI, the range of estimates for 

lifecycle emissions was found to be wider than 

expected. Even for well-defined technologies, such as 

PV, substantial ranges were found, partly due to 

variations in the technology but largely due to 

variations the manufacture of the components.  
 

For other technologies, such as biomass and biofuels, 

existing studies can provide general guidance, but 

variation in the type of feedstock, the conversion 

technology, and the final disposition of waste – for 

example, the re-growth of new biomass resources –

requires comprehensive site-specific studies. For 

biomass and biodiesel combustion, large amounts of 

CO2 may be emitted at time of generation, but 

depending upon the biomass source, operations, and 

life-cycle assumptions, considerable offset of these 

emissions is possible through new plantings or 

sequestration. Recently, some publications offer 

contradictory conclusions regarding biomass 

emissions and their timing. These conclusions are 

based on the temporal differences in terms of the 

immediate combustion of biomass-derived fuels and 

the time it takes to regenerate these resources. HNEI 

is evaluating these analyses and will incorporate the 

findings in this deliverable to the PUC. 
 

Following the development of the draft deliverable, 

HNEI will convene a meeting of stakeholders from 

Hawaiʻi and experts from the U.S. Department of 

Energy’s (DOE) national laboratory system. HNEI 

expects to convene this expert panel in early 2023 

with a final report to the PUC by June 2023. 
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