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ABSTRACT 

The impact of customer distributed energy resource (DER) adoption on Hawaii’s 

electricity grid varies by location, reducing the cost of grid investment and operations 

in some places, and increasing it in others. The degree by which a DER increases or 

decreases cost represents its locational value. This paper introduces a locational value 

framework for the island of O'ahu. Shaped by Hawai'i-based energy market participant 

input, the framework reflects the policy and commercial priorities of Hawai’i 

stakeholders. The framework relies on publicly available data, illustrating what insight 

into locational value policy makers and market participants have, and what insight 

would be available with greater data transparency. 

The Pathways to an Open Grid (POG, O'ahu) project is an effort to crowd-source a 

digital, transparent, and smart map of the electric grid on O'ahu. The project will 

deliver a street-level view of the network today and provide analysis to support a 100% 

renewable portfolio standard by the year 2045. The project is a collaboration between 

Hawai'i Natural Energy Institute (HNEI) and Kevala, Inc., an Elemental Excelerator 2017 

cohort company, and is also using Gridworks’ expertise to facilitate and report on input 

from a diverse range of informed stakeholders. 

 

KEVALA AND THE NETWORK ASSESSOR TOOL 

Kevala’s goal is to accelerate a clean energy future by making energy related data 

meaningful, transparent and broadly accessible. Kevala’s team is solving the 

challenges facing a broad spectrum of energy market participants and regulators 

interacting with a rapidly evolving electricity grid.  

America’s aging electric system is facing rapid transformation from changing 

technology and proliferation of distributed energy resources. Kevala is providing data 

and analysis to accelerate smart investment in a world served by a more robust, 

efficient, environmentally sustainable, effective, and safe grid.  

The principle of creating a better future by mapping energy sources, consumption, and 

systems is the foundation for everything we do. For more information, visit 

https://kevalaanalytics.com/ 

The Network Assessor tool is grid mapping software with a database of searchable local 

electrical distribution infrastructure. It allows for the identification of favorable 

project locations by searching distribution substation characteristics like voltage and 

utility service areas, then explores nearby buildings, parcels, and distributed 

generation connected to distribution circuits.  The tool can also assess the potential 

https://kevalaanalytics.com/
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costs of interconnection for specific project locations as well as provide assessments 

about the value of the grid itself, devices interconnected with it, and policies applied 

to it.      

ABOUT GRIDWORKS  

Gridworks’ mission is to convene, educate and empower stakeholders working to 

decarbonize electricity grids.  Since 2010, Gridworks (formerly known as “More Than 

Smart”) has enabled this mission through four strategies: by identifying high-value 

challenges to decarbonizing electricity grids; convening stakeholders and providing 

them neutral ground, technical support and facilitation to identify break-through 

solutions to identified challenges; publishing and helping implement identified 

solutions; and adapting successful solutions to new markets. 

In 2017, Gridworks convened over 57 discreet events with over 1,486 total stakeholders 

resulting in at least 8 policies adopted by state regulators in at least four states.   

 

ABOUT THE PATHWAYS TO AN OPEN GRID O'AHU PROJECT 

The goal of the POG, O'ahu project is to create web-accessible tools that allow users 

to explore a map of O'ahu’s current grid infrastructure and determine where 

distributed energy projects could add benefits to the grid and how to maximize those 

benefits by combining types of DERs under various resource adoption scenarios through 

the year 2045. The tools are intended to be more transparent than anything currently 

available to stakeholders.  

There are critical questions about current grid constraints and how the grid’s 

capabilities can change with the planning, equipping, and operation of grid related 

assets. A more thorough understanding of the grid’s capabilities is needed to evaluate 

possible scenarios for the integration, mix, and feasibility of the DERs being considered 

in Hawai'i. 

Through the engagement of a broad range of market participants and stakeholders via 

a series of workshops, the POG project is attempting to support better and quicker 

decision making by developing tools, techniques, and shared data to better understand 

both the local impacts and potential value of increasing distributed solar generation 

and other DERs.   

Scenarios with varying amounts of renewable generation placed at the distribution and 

utility scale levels will be analyzed with the Network Assessor tool to estimate 

distribution circuit hosting capacity of different locations across the island of O'ahu. 
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These identified circuit hosting capacities are not meant to be a screening tool, but 

are intended to identify the type and location of constraints attributed to adding 

additional DERs to a circuit. In turn, this hosting capacity information will be an input 

to the locational net benefits analyses that will provide insight into how new resources 

may behave on the circuit/system and be valued according to their overall benefits 

and costs.    

Kevala’s Network Assessor platform performs analyses related to load, bulk power, 

and distributed generation resources, distribution infrastructure, system costs, and 

pricing and provides visual representations to that analysis. The data necessary for 

each category of analysis is frame through supply, demand, constraints, and pricing 

lenses.  
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I. INTRODUCTION 

CLIMATE CHANGE, THE ROLE OF RENEWABLE ENERGY, AND PATHWAYS TO 100% BY 2045 AND 100% GOAL 

The State of Hawai'i is committed to meet 100% of its electricity needs with renewable 

energy by the year 2045. As of 2017, Hawai'i is already meeting 25% of its electricity 

needs with renewable energy and over 20% of customers have adopted rooftop solar.1  

The state has also seen increased adoption levels and participation from individual 

customers, including adoption of DERs, participation in demand response and energy 

efficiency programs, and increased adoption rates of electric vehicles.  

Having a diverse set of energy options presents Hawai'i with many possible paths to 

100% renewables. But first there are critical questions that need to be answered about 

current constraints of grid capabilities and how those capabilities are affected by better 

planning, equipping, and operation of grid related assets. An understanding of the grid’s 

capabilities forms the basis of knowledge needed to evaluate possible scenarios for the 

integration, resource mix, and feasibility of the DERs being considered in Hawai'i. 

 

AN INDUSTRY IN TRANSITION 

The global reduction in costs for solar generation and battery-based electricity storage 

has been a major driver behind a trend towards DERs, supported by programs such as 

net energy metering (NEM).2  

Hawai'i leads the country in customer adoption of rooftop photovoltaic (PV) systems, 

relative to the size of the market and total load on each island. Growth has been rapid 

– from 2012 to 2016, the number of customers enrolled in PV programs increased from 

22,500 to 70,000 - resulting in a cumulative 586 MW of installed distributed PV.3  

By the end of 2016, the installed capacity of distributed PV within the Hawaiian Electric 

companies’ service territory was near or above 40% of the system peak (when 

considering the remaining capacity in the interconnection queue, this percentage 

increases to 50-60% of system peak on every island, except Lana'i).4 Of note, 75% of 

distributed generation development in Hawai'i has been the result of the state’s NEM 

program5.  

                                                 
1 https://energy.hawaii.gov/wp-content/uploads/2011/10/HSEOFactsFigures_May2017_2.pdf  
2 https://about.bnef.com/new-energy-outlook/ 
3 https://energy.hawaii.gov/wp-content/uploads/2011/10/HSEOFactsFigures_May2017_2.pdf  
4 https://www.hawaiianelectric.com/clean-energy-hawaii/going-solar/quarterly-installed-pv-data. 
5 https://energy.hawaii.gov/wp-content/uploads/2011/10/HSEOFactsFigures_May2017_2.pdf 

https://energy.hawaii.gov/wp-content/uploads/2011/10/HSEOFactsFigures_May2017_2.pdf
https://energy.hawaii.gov/wp-content/uploads/2011/10/HSEOFactsFigures_May2017_2.pdf
https://www.hawaiianelectric.com/clean-energy-hawaii/going-solar/quarterly-installed-pv-data
https://www.google.com/url?q=https://energy.hawaii.gov/wp-content/uploads/2011/10/HSEOFactsFigures_May2017_2.pdf&sa=D&ust=1519778767697000&usg=AFQjCNFKvqhdYvdGwpCAWjbUzg1gJMhyZw
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This increased penetration level of DERs, primarily solar PV, on the distribution grid, 

has necessitated additional analysis into where DERs can be integrated without 

compromising the safety and reliability of the grid. Given Hawai'i’s ambitious target of 

reaching 100% renewable energy by the year 2045, it is important to evaluate the extent 

to which supporting DER development can assist the state reaching these goals.  

HAWAI'I’S POLICY RESPONSE 

The Hawai'i Public Utilities Commission (HPUC), in responding to growing concerns 

about the growth of DERs and need for efficient and cost-effective grid integration of 

resources, issued several Orders in recent years that provide insight into questions State 

officials are trying to answer.   

The Commission has indicated the direction it is taking, through what POG has identified 

as “vision-setting” documents, inclinations, and dockets. State officials are exploring 

those vision directives through its Proceedings, including the Power Supply 

Improvement Plan (PSIP) and the DER Investigation Docket.  

In these vision-setting documents, the Commission has: 

• identified the dynamic role of the distribution grid; 

 

“the future distribution system must have the capacity to act both as a 

delivery service and an aggregator of customer-sited distributed energy 

resources to benefit the customer and the grid6” 

 

• acknowledged that DER programs must continually evolve as technologies 

mature and penetration levels increase; 

  

“the Commission has determined that DER policies and programs in Hawai’i 

must evolve to meet changing customer needs and utility system needs”7 

 

• indicated that customer compensation frameworks must additionally evolve 

and take into consideration location and other components of the DER value 

stack; and  

 

“… new additions of distributed PV will increasingly need to be competitively 

                                                 
6 2014, HPUC Order 32058 
7 2014, HPUC Order 33258 



9 
 

priced compared with utility-scale solar (including integration costs), while 

accounting for locational and other benefits these systems can provide to the 

grid”8  

 

• stated that integrating increasing levels DER is an important consideration in 

grid modernization. 

 

“Hawai'i’s grid modern grid should… cost-effectively maximize flexibility; 

minimize the risk of redundancy and obsolescence; deliver customer benefits, 

and … enable greater DER and renewable energy integration”9 

As seen in the vision-setting directives of these Orders, the Commission is currently 

pursuing multiple dockets that each look to answer a piece of the larger question – what 

role will DERs play in Hawai'i’s roadmap to 100% renewable energy? Figure 1 below 

illustrates existing HPUC vision-setting directives and the ongoing Proceedings exploring 

those vision statements.  As evident in the Figure, Hawai'i’s clean energy policy 

landscape is broad, complex, and is taking place over multiple Proceedings and Orders.  

FIGURE 1: HAWAII’S CLEAN ENERGY POLICY LANDSCAPE 

                                                 
8 2014, HPUC Order 32737 
9 2017, HPUC Order 34281 
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UNDERSTANDING DISTRIBUTION GRID IMPACTS AND THE ROLE OF DATA  

Hawai’'i's strong policy goals, combined with larger industry trends (most notably, the 

increase in two-way power flow and evolving technologies such as battery storage and 

electric vehicles), point to multiple options for reaching 100% renewable energy. Key 

to understanding the relative merits and tradeoffs of each of these options is developing 

a good understanding of both the changing electricity grid as it evolves to accommodate 

a high percentage of renewables penetration, as well as of the underlying data and 

assumptions about adoption levels and consumption patterns.  

One such example is the need to account for the growth in electric vehicles (EVs) and 

to make assumptions about the rate of adoption, as well as where they will be adopted, 

charging patterns, and supporting policy such as timed charging – at the extremes, a 

large number of EVs charging on the grid could either exacerbate capacity issues at 

peak hours of the day and result in the overgeneration of renewable energy, or modify 

load at certain hours without significant impacts to the grid.  

There are several tools and processes that can provide insight into the capacity of the 

distribution grid to accommodate additional DERs and what the relative value of that 

DER is based on its location on the grid. Two such tools, hosting capacity analysis and 

locational net benefit analysis, are currently being evaluated by the POG, O'ahu project 

and in other distribution system planning proceedings across the country. In addition, 

load forecasting to account for DERs is a growing challenge, and, given the rapid 

adoption rates of DERs recently, requires utilities to make growth assumptions that are 

not yet standard practice in every state, such as forecasting future rates of EV adoption.  

In states that are taking a proactive approach towards planning for DERs, stakeholders 

are beginning to gain familiarity with these analyses within the context of distribution 

system planning and in the back-and-forth context of regulatory proceedings. However, 

this is not yet standard practice in many states, and the exact application of modeling 

tools and a comprehensive understanding of their results can be limited if the 

underlying data and assumptions are not transparent. 

In a POG, O'ahu paper focused on advanced capacity analysis, published in April 2018, 

a comparison of hosting capacity analyses in California, New York, and Hawai'i was 

presented10. These were then compared to the advanced capacity analysis tool being 

                                                 
10 https://www.pathways-opengrid.com/s/POG-Hosting-Analysis-Comparative-Assessment-Final.pdf 

https://www.pathways-opengrid.com/s/POG-Hosting-Analysis-Comparative-Assessment-Final.pdf
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developed for the O'ahu Assessor Tool. This paper focuses on the inclusion of locational 

value into the Network Assessor Tool.  

II. POG, O'AHU: PROJECT OVERVIEW 

PURPOSE AND PROCESS 

Pathways to an Open Grid, O'ahu (POG, O'ahu) is an independently facilitated, data-

driven, collaborative process that uses Hawai'i stakeholders’ input to develop a first of 

its kind, web-based modeling tool to visualize O'ahu’s changing grid. This tool will 

incorporate multiple resources, including renewable energy adoption scenarios, to 

model different options for researching Hawai'i’s 100% renewable energy goals and 

understanding impacts on the grid   

The modeling tool is based on both Kevala-provided data and crowdsourced data inputs 

that have been deemed accessible, available and machine readable, in order to derive 

a similarly transparent tool. The project functions by creating a forum for stakeholders 

to collaborate in pursuing an analysis that meets their desired outcomes in a 

transparent manner. POG, O'ahu is hosting nine public workshops to develop the 

necessary inputs and build common understanding of how resource scenarios, advanced 

capacity analysis, and locational value can be assessed.   

PARTNERSHIP 

The POG, O'ahu project is a collaboration between HNEI, a University of Hawai'I 

research institute focused on energy issues, Gridworks, a nonprofit organization and 

think tank focused on decarbonizing electricity grids, Kevala Inc., an energy data and 

analytics software company, and Elemental Excelerator, a local startup incubator. The 

promise of the project team is to support a collaborative process with independent 

facilitation, analysis, tools, and expertise. 

• Kevala Inc: Kevala provides data-driven insights for an evolving energy market 

by combining proprietary analytics with advanced grid mapping. We help new 

entrants target the best locations for distributed assets and provide decision 

support for utilities and policymakers managing a complex energy 

ecosystem. Kevala is unlocking the grid on a foundation of difficult-to-access 

local electrical distribution data, demographic and building characteristics, 

environmental indicators and more.  

• Gridworks: Gridworks is a 501(c)(3) nonprofit organization whose mission is to 

convene, educate, and empower stakeholders to decarbonize electricity grids. 

Since 2010, Gridworks has enabled this mission through four strategies: by 
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identifying high-value challenges to decarbonizing electricity grids; convening 

stakeholders and providing them neutral ground, technical support and 

facilitation to identify break-through solutions to identified challenges; 

publishing and helping implement identified solutions; and adapting successful 

solutions to new markets 

• Elemental Excelerator: Elemental Excelerator is a nonprofit created in 

collaboration with Emerson Collective, an investment and philanthropic 

platform. EEx is funded by the U.S Navy and a diverse coalition of utility partners, 

corporate partners, the U.S. Department of Energy, state government, and 

philanthropic organizations. Their goal is not only to curate a portfolio of 

innovative and impactful startups, but also to build an ecosystem of passionate 

people working to change the world, one community at a time 

• Hawaii Natural Energy Institute (HNEI): HNEI conducts essential energy research 

relevant to Hawaii and the world, with the ultimate goal of achieving a stable 

and cost-effective energy mix for Hawaii while reducing its dependence on oil 

and other fossil fuel resources. HNEI is recognized as an independent 

organization, providing trustworthy and practical information to support the 

safe, reliable, and economically viable development of renewable energy 

technologies and systems. 

PLATFORM 

The technological foundation of the POG, O'ahu process is Kevala’s Network Assessor 

platform, a geospatial Integrated Resource Planning tool for high renewables 

penetration electric grids.  Network Assessor is built around the concept of 1:1 mapping 

of the electric grid, where each component of the grid is mapped, from individual 

buildings with or without rooftop solar to large bulk power generation resources and all 

of the wires that interconnect them. 

PARTICIPATION 

Participating stakeholders represent a vibrant cross section of utilities, regulators, 

research institutions, nonprofit advocates, and private industry representatives that 

each play a role in achieving 100% renewable energy. To date, 76 individual 

stakeholders have participated in the public workshops, representing 34 diverse 

organizations:  

• Blue Planet 

Foundation 

• California Public 

Utilities 

Commission (CPUC) 

• Department of 

Business, Economic 
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Development, and 

Tourism (DBEDT) 

• Distributed Energy 

Partners 

• DCCA 

• Earth Justice 

• Elemental 

Excelerator

  

• Engie 

• Environmental 

Defense Fund 

(EDF) 

• Electric Power 

Research Institute 

(EPRI) 

• Gridworks 

• Hawai'i Electric 

Company (HECO) 

• Hawai'i Energy 

• Hawai'i Green 

Infrastructure Fund 

• Hawai'i  Natural 

Energy Institute 

(HNEI) 

• Hawaii Public 

Utilities 

Commission 

(HPUC),  

• Hawai'i State 

Energy Office 

• HART 

• Hawaii Center for 

Advanced 

Transportation 

Technologies 

(HCATT) 

• Holu Energy 

• Imagine Power LLC 

• In2ytics 

• Kevala 

• Life of the Land 

• New York 

Department of 

Public Service (NY 

DPS) 

• Newport 

Consulting 

• Pacific Gas & 

Electric (PG&E) 

• Renewable Energy 

Action Coalition 

• Silver Spring 

Networks 

• Steffes 

• Sunrun 

• Tesla 

• TFC Utilities 

• Ulupono Initiative 

THE NEED 

At the POG, O'ahu project launch in September 2017, participants shared their 

perspectives on the need for such a process and tool in Hawai'i. Their statements 

underscored a shared commitment to developing the insight needed to achieve 

Hawai'i’s ambitious goals through newly available technology and advances in analytics. 

• Commissioner Lorraine Akiba (HPUC) highlighted the State’s commitment to 

“getting the tools and process right for understanding how to use technology as 

a positive disrupter” and noted that others around the country and the world 

are watching and learning from Hawai'i’s engagement.  

• Elemental Excelerator CEO Dawn Lippert noted that “there is a greater need for 

speed to meet the challenges we face now, that can be achieved with the use 

of software and advanced modeling.”  

• Director Rick Rocheleau (Hawai'i Natural Energy Institute), stated that “HNEI 

has been trying to model the perspectives of Hawai'i energy stakeholders for 

almost a decade now at both the system and circuit level, but have been limited 

by the availability of data and tools. In theory, we all agree on the same goals, 

but when it comes to the details, we need both agreement and perspective on 

how to move forward.”  
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These comments, along with other perspectives shared from our workshop participants, 

underscore a growing need to use advanced data analytics to understand DER grid 

integration issues more expediently, as Hawai'i moves rapidly towards an increasing 

renewables future. 

PROGRESS 

To date, the project has hosted seven public workshops. With significant stakeholder 

involvement, these workshops have helped the POG, O'ahu team to develop a number 

of adoption scenarios and develop O'ahu-specific input to advanced capacity analysis 

and locational value analysis tools. The Figure below details the POG, O'ahu process for 

stakeholders: 

FIGURE 2: POG O'AHU WORKSHOP TRAIL MAP 

 

 

III. LOCATIONAL NET BENEFIT ANALYSIS: FUNDAMENTALS 

WHAT IS LOCATIONAL NET BENEFIT ANALYSIS?   

Locational Net Benefit Analysis, or LNBA, is at its core a method to determine the value 

of DER based on its location, considering a full value stack of potential benefits that 

the resource can provide. This value stack includes location-specific components when 



15 
 

possible and can include system-level benefits when location-specific values do not 

exist or cannot be derived. LNBA methods may additionally consider societal or non-

energy benefits, such as increased security or improved local air quality, when possible.  

This analysis has gained considerable attention in the last few years as states across the 

country have tried to quantify the value of DERs, considering multiple characteristics 

and functionalities (outside of serving as a generation-only resource), and attempted 

to proactively plan for and integrate DERs alongside large-scale utility expenditures, 

bulk power procurement and other related grid planning efforts.  

HOW IS IT DONE?  

Several states and organizations, including Kevala, are currently working to develop an 

understanding of locational value with high temporal granularity. Different 

methodologies may additionally be used, depending on the application of LNBA. 

The idea of identifying locational value is dependent on the DER value stack, which 

identifies separate components attributed to DERs and quantifies the value they provide 

to the grid and as a whole (i.e., non-energy benefits). These values can be quantified 

at the distribution level as well as the bulk power level. The components of the DER 

value stack (or the suite of grid services DERs can provide) have been studied by 

multiple entities and many broad categories are generally agreed upon11, such as 

avoided energy costs, demand reduction, and avoided ancillary services. Each 

component requires the development of a methodology to quantify its value. The 

extent to which a component is quantified at a location-specific level, or at a higher 

system level, can vary across states and utility territories. 

Most utilities and state public utility commissions use versions of benefit-cost analysis 

(BCA), least-cost best-fit methods, cost-effectiveness frameworks, and societal cost 

tests to evaluate grid expenditures. Some key considerations to using these analysis 

frameworks in evaluating DERs are ensuring that:   

• DERs are valued for the full stack of values they can provide (e.g., not just 

generated energy). 

• DERs are valued at both the distribution and bulk power system level. 

• DERS are valued across their full life span (e.g., 20-year lifespan of the 

technology). 

• With appropriate valuation, DERs may be considered as a competitive non-wires 

alternative to existing utility infrastructure when considering grid upgrades.   

                                                 
11 Cite: MTS, SEPA, RMI, others  



16 
 

Finally, methodology and the DER value stack are shaped by state policy, which can 

dictate priorities for the distribution grid. For example, most states prioritize 

developing a safe and reliable grid at the lowest delivered cost to customers, but not 

all states prioritize reducing carbon emissions, customer choice, or creating new 

markets, or levelling the playing field for emerging DER technologies. For those states, 

certain values may not be included in the DER value stack (e.g., DERs can provide 

localized air quality and health criteria benefits).  

WHAT CAN LNBA TELL YOU? HOW IS IT USED?  

Currently, California and New York are the leading states in developing LNBA and 

considering its use within policy and market contexts. These uses generally fall into the 

following categories: 

(1) Evaluating DERs against traditional wires investments when considering a non-

wires alternative solution or investment deferral  

(2) Providing public information on geographies where DERs may provide benefits to 

the system via heat map or other visualization 

(3) Determination of tariffs via locational pricing. Locational value can inform how 

a tariff is set; how dependent the tariff is on location and its time scale of variance 

depends on state policy direction.  

(4) Grid distribution system planning and evaluating grid modernization, while 

considering the maximum useful life of typical DER technology. Regulators are 

increasingly trying to determine the services that DERs can provide to the grid, in 

addition to energy.  

IV. LOCATIONAL VALUE: COMPARATIVE ASSESSMENT  

California and New York are currently leading the country in assessing the locational 

value of DERs. Through the POG, O'ahu process, O'ahu stakeholders gained a better 

understanding of how these two states are calculating and implementing locational 

values. Each approach is briefly summarized below and then compared across several 

principles in a comparative matrix. 

POG, O'ahu compares and contrasts these methodologies across several principles: 

i) Policy goals: What proceeding does locational net benefits analysis 

fall under, and what policy goal(s) is the analysis trying to meet?  

ii) Methodology:  Methodology is considered across two main 

questions:  
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(1) Value stack: What is included in the value stack, and are the 

components location-specific or identified at a higher 

system level? 

(2) Use cases: How does the state envision using locational 

value? Underlying these comparisons is a fundamental 

principle on data availability and accessibility, which is 

further discussed in Section V on the Data Framework. 

NEW YORK PUBLIC SERVICE COMMISSION 

 

Proceeding origin, related policy goals: New York Public Service Commission’s (NY 

PSC) Framework Order for the Reforming the Energy Vision (REV), directed the 

Department of Public Service (DPS) to develop benefit-cost analysis (BCA) and 

consider its application with REV, including how BCA can be adapted to evaluate DERs 

against traditional utility expenditures, integrate into new market structures or 

tariffs, and inform utility planning and decision-making.12 Work on REV spans across at 

least 16 major proceedings at the PSC and defines a statewide vision for energy sector 

reform. 

 

Methodology: The New York value stack includes values for:  

• Commodity: this includes values for energy, capacity, losses, and ancillary 

services, at both the wholesale and retail level.  

• Avoided transmission and delivery costs: this includes the marginal opportunity 

cost of avoided transmission upgrades, avoided transmission and distribution 

(T+D) infrastructure, and related avoided operations and maintenance (O+M) 

costs. 

• Environmental and societal costs: at present, this value category reflects 

avoided Tier 1 REC compliance costs, not differentiated by time or location. In 

calculations, the higher value of either the 1) latest REC procurement price or 

2) the social cost of carbon are used. New York is working to incorporate more 

locational and temporal granularity into this avoided cost. 

 

Use cases: NY PSC has identified multiple uses for locational value, including the 

following: 

1. Evaluating non-wires alternatives (NWA): New York utilities, through their 

Demand System Implementation Plans (DSIP), are required to evaluate 

traditional utility capital projects, via benefit-cost analysis (BCA), for 

suitability for NWA competition. DERs may bid as portfolios and tailor 

                                                 
12 https://rev.ny.gov/ 
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contractual performance criteria to meet local needs. Evaluating NWA 

considers long-term procurement.  

2. Development of programs and tariffs: 

• Local utility DR programs: Locational value informs three customer DR 

programs. Pricing for each DR program is developed using marginal cost 

studies. Evaluating pricing for DR considers day-ahead or two-hour-ahead 

price signals.  

• Value of DER (VDER) tariff: This tariff replaces NY’s NEM tariff with a 

dynamic price signal, and compensates projects based on when and where 

they provide electricity to the grid.  Projects are locked into the VDER rate 

for 25 years. NY is currently in Phase One of its value stack, which includes 

four main components and two additional adders that are project-

dependent. The main components of the tariff consider: 1) energy 

(reflecting hourly wholesale energy price); 2) capacity (reflecting monthly 

existing capacity credit currently provided under NEM); 3) environmental 

benefits; and 4) avoided demand (reflecting reduction of peak demand on 

distribution system). In addition to these components, projects may receive 

1) a locational adder known as the locational system relief value; or the 2) 

market transition credit. 

 

New York is still considering whether BCA can be integrated or provide helpful input 

into utilities’ existing resource planning processes and decision-making.  

CALIFORNIA PUBLIC UTILITIES COMMISSION  

California’s investor-owned utilities (PG&E, SCE, and SDG&E) were directed to develop 

Distribution Resources Plans (DRPs) via the DRP Proceeding (R. 14-08-013) and Public 

Utility Code 769 (AB 327). This directed the IOUs to develop DRP proposals to identify 

optimal locations for the deployment of DERs. DRPs were additionally directed to 

minimize overall system costs and maximize ratepayer benefits from DER 

investments. Necessary spending is justified if ratepayers realize net benefits, and costs 

are just and reasonable. 

The proceeding additionally established the LNBA Working Group (LNBA WG), comprised 

of utilities, DER developers, policymakers, and non-governmental organizations to 

evaluate and make recommendations on the IOUs’ initial LNBA demonstration projects 

and LNBA methodology. A separate ongoing proceeding, the Integration of DER 

Proceeding (IDER), considers how DERs may be competitively solicited to meet grid 

services.  
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Methodology: California’s existing LNBA methodology is based on Commission-approved 

E3’s Distributed Energy Resources Avoided Cost (DERAC) Calculator13, enhanced to 

explicitly include location-specific values for certain components that are otherwise 

considered at the system level. 

Value stack: California’s value stack includes: 

• At the distribution level, the value stack accounts for 1) sub-transmission, 

substation, and feeder capacity; 2) distribution power quality and reactive 

power; 3) reliability (currently based off identified “grid services” as defined by 

the IDER proceeding); and 4) resiliency (currently based off identified “grid 

services” as identified by the IDER proceeding). The Commission has identified 

these values as most locationally granular.  

• At the transmission level, the value stack accounts for 1) transmission system 

capacity; 2) wholesale-level congestion and losses; 3) avoided capacity value; 4) 

avoided energy value; 5) avoided interconnection costs; and 6) avoided RPS-

related costs. The Commission has identified these values as largely captured at 

the system level, but that additional methodologies could be developed to 

identify more locationally granular values.  

 

• Additional societal or non-energy benefits, which include 1) RE integration costs; 

2) societal avoided costs; 3) public safety costs; 4) water and land use; and 5) 

other criteria and health emissions. Some of these benefits do not yet have a 

developed, Commission-approved methodology for quantification.  

Use cases:  The CPUC has acknowledged that the LNBA must necessarily evolve from 

evaluating DERs against traditional planned utility investments to comprehensively 

considering the value of DERs to be used in cost-effectiveness analyses, identify optimal 

locations for DER deployment, inform procurement, and develop location-specific rates 

and tariffs. 

Currently, the CPUC and the LNBA Working Group have evaluated LNBA for the following 

use cases: 

- Providing estimated avoided costs of DERs to defer traditional distribution 

investment, published on a public heat map 

- Prioritizing DER deferral opportunities for competitive solicitation within the 

CPUC’s Distribution Investment Deferral Framework (DIDF) 

The CPUC is working to develop LNBA to meet the following use: 

                                                 
13 http://www.cpuc.ca.gov/WorkArea/DownloadAsset.aspx?id=9440 



20 
 

- Quantification of avoided T+D costs and DER integration costs, informing cost-

effectiveness evaluations that feed into new rates and tariffs (including future 

NEM policy) and integrated resource planning (IRP). This is compared to a 

business-as-usual scenario, conducted up to 30 years in the future (corresponding 

with the maximum useful life of certain DER types). 

KEVALA NETWORK ASSESSOR METHOD  

Kevala’s tool uses a core set of analytics to conduct locational value analysis. Some of 

these analytics build off datasets analyzed via advanced capacity analysis. The first 

iteration of the O'ahu Network Assessor Tool, based on time and available data, focuses 

on the value categories that are most significant and provide the most locational 

insight. 

- Distribution avoided costs: Kevala’s distribution avoided cost calculations are 

made based on probable utility avoided expenditures utilizing a Time Dependent 

Valuation (“TDV”) methodology.  The distribution avoided costs consist of two 

core components: 1) avoided operations expenditures (“OpEx”) associated with 

the avoidance of distribution-level energy losses; and 2) avoided capital 

expenditures (“CapEx”) associated with utility upgrades of resources such as 

transformers, substations, circuit protection equipment, and electrical 

conductor. 

 

- Avoided energy at the bulk power level:  In addition to the distribution-level 

losses, Kevala develops a proxy locational marginal price using generator size 

and location information, load information, monthly fuel cost information, and 

heat rate information to estimate the cost of avoided energy, in megawatt hours 

(MWh), over each hour of the year. Proxy LMPs provide additional transparency 

and information about transmission congestion and line losses, particularly for a 

vertically integrated market. Users may also examine the delivered cost of power 

under the different bulk power system scenarios identified in O'ahu Network 

Assessor Tool.  The initial release of the O'ahu Network Assessor Tool will not 

include bulk power system capacity values. 

For the initial launch of the Network Assessor Tool, Kevala has chosen to prioritize the 

development of these two avoided cost values. The tradeoffs of this prioritization and 

the development of proxy values are discussed further in Section VII.  



TABLE 1: LNBA COMPARATIVE ASSESSMENT  

 

 

 New York California Kevala 

Proceeding 
origin and 

policy goals 

Reforming the Energy 
Vision (REV) considers 

how BCA can be 
adapted to evaluate 

DERs against traditional 

utility expenditures, 
integrate into new 

market structures or 
tariffs, and inform 

utility planning and 
decision-making 

Distribution Resources Plan 
(DRP) Proceeding’s goal to ID 

optimal locations to deploy 
DERs, to minimize overall 

system costs and maximize 

ratepayer benefits.  

Transparent data 
sources that serve 

as the foundation 
for stakeholder 

driven analysis. 

Methodology: 

Value Stack 

Energy, capacity, 

losses, and ancillary 
services at the 

wholesale and retail 
level 

Avoided transmission 

and delivery costs 
Societal and 

environmental costs 
(reflecting either REC 

compliance or social 
cost of carbon)  

Energy, capacity, losses, and 

ancillary services at the 
wholesale level only 

Avoided transmission 
Avoided distribution services 

(capacity, power quality, 

reliability, and resiliency) 
Societal and environmental 

costs, including RE 
integration, societal avoided 

costs, public safety costs, 
water/land use, criteria and 

health emissions  

Energy + losses at 

the wholesale level 
only 

 
Probable 

distribution 

avoided costs   

Methodology: 
Use Cases  

Evaluating non-wires 
alternatives, and 

developing programs 
and tariffs  

Evaluating DERs against 
traditional planned utility 
investments comprehensively 

considering the value of DERs to 
be used in cost-effectiveness 
analyses, identify optimal 
locations for DER deployment, 

inform procurement, and 
develop location-specific rates 
and tariffs. 
 

Utility avoided cost 
construct similar to 

both New York and 
California. 
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V. LOCATIONAL NET BENEFIT ANALYSIS: DATA NEEDS AND DATA AVAILABILITY  

THE DATA FRAMEWORK: AVAILABLE, ACCESSIBLE, AND MACHINE READABLE   

The POG, O'ahu project aims to build a transparent locational net benefits analysis tool 

using publicly available and crowdsourced data. For this context, grid data needs to be 

assessed within the framework established in earlier Gridworks papers: 1) is the data 

available? 2) is the data publicly accessible and transparent? 3) is the data usable, or 

machine readable? 14 

• Data availability means the data exists and the origin of the data, such as 

who collected it and the manner in which it was collected, is known. 

• Data accessibility means understanding who has access to it and, when 

access may be limited, how to provide transparent alternatives, such as 

aggregating or anonymizing data. 

• Data usability describes the format of the data as it relates to computational 

processes as well as the lag, durability, and the update frequency of those 

data. Data usability is a metric to delineate the fact that data included in 

static maps is less user-friendly than a downloadable, machine readable data 

set, which is less user-friendly than data made available via an Application 

Programming Interface (API).  

Traditionally, distribution data is limited to utility distribution planners and technology 

developers (i.e., SCADA data, PV generation data, etc.). It can be difficult for all parties 

to make informed decisions without access to certain data types.  

There is also a crucial role for modeled, de-identified, anonymized, and aggregated 

data where certain market participants believe they cannot make necessary 

information available, or where there are privacy and security concerns. For example, 

in Hawai'i registration data for EVs is available, and could be provided at an aggregated 

level and anonymized, to avoid privacy concerns. Finally, if data cannot be provided at 

any level, or if multiple partial public data sets exist, reasonable assumptions may be 

used to develop proxy data sets. This is further addressed in Section VII.   

Building LNBA using the Kevala method is reliant on POG, O'ahu stakeholders 

contributing datasets where there otherwise may be gaps. For example, the most 

accurate source of DER generation data may be from DER providers, and the most 

accurate source of grid constraint data may be from the utility. Section VII further 

                                                 
14 “Data and the Electricity Grid: A Roadmap for Using System Data to Build a Plug & Play Grid.” 
https://gridworks.org/wp-content/uploads/2017/01/Gridworks_Grid-Data.pdf  

https://gridworks.org/wp-content/uploads/2017/01/Gridworks_Grid-Data.pdf
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explores the data sets Kevala needs to develop the Assessor tool and identifies where 

stakeholders have contributed data to date.   

 

VI. HAWAI'I STAKEHOLDER INPUT  

STAKEHOLDER DESIRED OUTCOMES 

At the outset of the POG, O'ahu process, stakeholders provided input into what success 

for POG, O'ahu looks like for their organization. This input was collected to develop a 

list of POG, O'ahu Outcomes (found here). These statements were taken directly from 

a diverse set of stakeholders, representing state policy officials, utilities, solar 

developers, and nonprofit advocates; each of these desired outcomes do not necessarily 

reflect full consensus by the group, but are used as helpful input in designing the 

Network Assessor O'ahu Tool.  

A subset of these outcomes is directly related to locational value; the underlined 

outcomes were highlighted at the May workshop as outcomes Kevala will focus on for 

the first iteration of the O'ahu Network Assessor tool: 

 

1. Examine both temporal and locational limits. Integrate time series and 

geographic elements into the tool. 

2. Show where new grid resources can be deployed, and where projects 

may have the highest value to the grid. 

3. Value DERs together, or optimized (e.g., PV plus storage). Include 

electric vehicles. Break out building asset type. Account for EE and DR 

(in place of PV).  

4. Evaluate locations where DER technologies may deliver optimal benefits 

for utility customers. 

5. Provide insight into the current condition of the grid at the circuit level, 

including levels of adoption (who has DER, location of smart inverters, 

etc.) 

6. Quantify commercial PV potential – does that change with storage? How 

do community-based renewable energy and community storage fit in? 

7. Incorporation of demographic data to assist with estimating DER 

adoption and economic benefit calculations. Could include the impact of 

new development (demographics, trends) and potential behavioral 

economics (E.g., increased HVAC consumption). 

8. Provide insight into greater systems-level decision making, such as 

overlaying or integrating land use planning or other issues. 

https://www.pathways-opengrid.com/s/POG-Scenario-Outcomes
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PRIORITY FEATURES FOR THE O'AHU NETWORK ASSESSOR TOOL  

From this list of desired outcomes, the following list of desired features of the O’ahu 

Network Assessor tool was derived: 

 

1. The tool is transparent in both inputs and outputs. 

2. The tool conducts a time series analysis using an 8760 hourly profile (that 

is, it considers all representative hours of the year in the load profile – 24 

hours x 365 days = 8760 hours) rather than the “peak hour” methodology 

utilized by others. 

3. POG, O’ahu should develop a heat map or similar ranking mechanism with 

search capabilities (i.e., filter, sort, rank, etc. by user preference). 

4. The tool should allow for analysis of multiple kinds of DERs (e.g., PV only, 

PV+storage, Demand Response from EVs, etc). 

 

Based on the identified outcomes that Kevala expects to include in the first iteration 

of the O'ahu Assessor Tool, the following priority features will be included: 

1. Individual feeders and connected substations can be specifically selected 

as areas for analysis. 

2. Delivered cost of power can be examined under different bulk power 

system assumptions (three identified scenarios). 

3. Probable (rather than specific) distribution avoided costs can be assessed. 

 

Priority features that are not possible to include in the first iteration, but may be 

integrated in future iterations, include: 

o Address-specific analysis for individual buildings 

o Analysis of hosting capacity of the secondary distribution network 

o Equipment-specific avoided costs that are based on utility data or 

regulatory filings 

o Levelized cost analysis of alternative technologies 

 

Importantly, the O'ahu Network Assessor Tool is set up to effectively incorporate new 

features and datasets as they are made available.  

USES OF LOCATIONAL VALUE  

In evaluating the identified stakeholder outcomes of the O'ahu Network Assessor Tool 

against the common use cases, the POG, O'ahu team identified the following priority 

use cases: 
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- In the near term: the O'ahu Network Assessor Tool should assist in improved 

understanding of the value of DERs, including their value under different scenario 

assumptions, and improve understanding of how valuation can be integrated into 

the existing planning processes conducted by the utility. To that end, the Tool 

should be used to:  

o Advance understanding of the value of DERs: This use case builds upon 

understanding the value of grid services that DERs can provide at 

sufficient temporal and locational granularity. Notably, “advanced 

understanding” of DERs means considering load and generation not only 

as “constraints” but also as “opportunities” (i.e., a hosting capacity of 0 

should be seen as an opportunity to provide non-energy grid services). The 

“value of DERs” conversation should complement conversations on 

planning for DERs already envisioned by HECO or HPUC processes (i.e., 

IGP). HPUC has begun to evaluate value of DERs and quantify grid services, 

within the context of specific programs15. It was emphasized by 

stakeholders that we have an opportunity to leapfrog the “grid services” 

work done by CA and NY. 
o Identify mitigation opportunities: Stakeholders recommended that the 

tool identify and build several mitigation opportunities into the tool. 

Stakeholder-identified mitigation opportunities include: 

▪ More accurately estimate PV production by hour. 

▪ More accurately estimate EV adoption and impact on grid. 

▪ Targeted energy efficiency. 

▪ Determine potential to shift load or grid export 

- In the long term: the O'ahu Network Assessor Tool should quantify additional 

opportunities for DERs to mitigate certain grid scenarios, such as the potential 

to shift load. The Tool should also quantify additional components of the DER 

value stack, including non-energy benefits such as the role of DERs in climate 

adaptation and community resilience. Eventually, LNBA can be used as an input 

in designing programs and tariffs for DER.  

These desired stakeholder applications of locational net benefit analysis identify a key 

difference between prioritization of LNBA within the O'ahu Assessor tool versus how it 

is used in other states – namely, POG, O'ahu stakeholders highlighted the development 

of programs and tariffs using the results of LNBA as a long-term goal, unlike California 

and New York, which currently use or are considering using locational value as an input 

                                                 
15 “Demand Response Avoided Cost Study.” Prepared for Hawaiian Electric Company by Black & Veatch. 
February 8 2017. 
https://dms.puc.hawaii.gov/dms/DocumentViewer?pid=A1001001A17B13B24221I52216  

https://dms.puc.hawaii.gov/dms/DocumentViewer?pid=A1001001A17B13B24221I52216
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to the pricing design of DR and distributed solar programs, as well as evaluating the 

opportunity of DERs to compete against traditional utility infrastructure procurement. 

 

This prioritization is additionally a practical one, spurred by lack of available and 

accessible data. First, many O'ahu stakeholders do not have fully available and 

transparent data on utility capital and operating expenditures. This information is 

necessary to fully evaluate grid services provided by DERs using a cost-competitive 

comparison to traditional utility infrastructure. Next, while Hawaiian Electric has 

proposed a targeted smart meter deployment strategy, advanced metering 

infrastructure is not currently widely available on O'ahu, which reduces understanding 

of opportunities to manage load in real-time. This limits the amount of available 

actionable data that can be used to design time and location-varying programs. While 

POG allows for the development of proxies within the tool, pricing decisions require a 

highly granular and real-time understanding of grid conditions that the Assessor Tool is 

not yet available to offer, given available data.  

 

DATA CATEGORIES, VALUE, AND TRADE OFFS 

Given the time available to develop the first iteration of the O'ahu Network Assessor 

tool and given that many of these outcomes require the availability of complex data 

sets, POG, O'ahu stakeholders were asked to consider the value of each type of data in 

achieving the POG, O'ahu outcomes, as well as the difficulty of obtaining that data set. 

It is expected that revisions to the tool may be requested in subsequent processes based 

on the relative costs and benefits of these outcomes. 

 
Through small group breakout sessions, the POG, O'ahu stakeholders identified the 

following groups of datasets and voted on their value to developing the first iteration 

of the O'ahu Network Assessor Tool and the difficulty of obtaining that dataset. 

Stakeholders were also asked to further explain why a particular data category may be 

difficult to obtain (e.g., does it exist but is it not accessible or machine readable? Does 

only a partial data set exist?). The associated numbers corresponding to the number of 

“votes” each data category received.  
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 TABLE 2: STAKEHOLDER DATASET EXERCISE 

Data category Purpose/use Value Difficulty 

Avoided utility 
capital 

expenditures 

Avoided cost of 
utility expenditures 

on typical “wires” 
infrastructure  

6 8: data on future capital 
expenditures (including 

generation, transmission, and 
distribution level) is required to 
understand avoided 

curtailment. Sensitivity 
analysis of fuel costs should 
be included. 

Distribution 
capacity 

Quantify existing 
constraints to 
integrating DERs 
while avoiding need 

for upgrades 

10 2: Value of avoided distribution 
costs, largely due to avoided 
or deferred capital investments 
by the utility. Requires both 

understanding of distribution 
grid services and cost of utility 
expenditures 

Societal and 
environmental 
benefits 

Quantify the value 
of non-energy 
benefits, including 

air quality and 
health criteria 
pollutants 

7 12: Proxies of $/ton for GHG, 
and NOx/Sox estimates exist, 
but particular difficulty in 

deriving location-specific 
numbers. Other complexity 
includes identifying productivity 
improvements, fewer sick days 

taken, environmental justice, 
land use planning, etc.  

Voltage and 

power quality 

Quantify cost 

required to maintain 
voltage  

9 6: Lack of sensing and 

measurement devices. Inverter 
manufacturers collect some 
voltage and frequency data. 

Opportunity to create proxies, 
but design of secondary 
systems is not standardized 
simply.  

Avoided energy Quantify value of 
energy that would 
need to be 

generated without 
DERs, adjusted for 
losses  

6 1: Can estimate using 
generation and load pockets, 
estimate energy losses 

associated with delivery (proxy 
LMPs)  

Avoided utility 

operating 
expenditures  

Avoided operational 

costs of managing 
the grid and 
providing electricity 

6 8: Lack of clear understanding 

of where utility capital 
expenses are deployed and 
underlying decision making 

 

In addition to the datasets identified above, LNBA additionally builds on some of the 

data sets identified through ACA development, notably the development of 8760 load 

profiles and maps of the built environment. Additional data can be found in the POG 

report on advanced capacity analysis.   

https://www.pathways-opengrid.com/s/POG-Hosting-Analysis-Comparative-Assessment-Final.pdf
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This above Table reflects that the following value categories may be easiest to 

develop, based on available data: 

- Avoided energy 

- Avoided distribution capacity 

The following value categories may be the most difficult to develop, based on available 

data: 

- Voltage and power quality data 

- Avoided utility capital expenditures 

- Avoided utility operating expenditures 

- Societal and environmental benefits (non-energy related) 

“Available data” is an ever-evolving category, based on multiple factors, such as 

technology deployment (e.g., advanced metering infrastructure) and policy directive 

(e.g., HPUC dockets). This snapshot of available data in Hawai'i’s current technical and 

regulatory landscape represent what is feasible to develop in the first iteration of the 

O'ahu Network Assessor Tool.  

 

Using this landscape of available and accessible data, the POG, O'ahu team chose to 

focus its development efforts on first identifying values for avoided energy and probable 

avoided distribution capacity, while acknowledging that the rest of the value stack is 

still worth developing, but may require additional data not yet available, and likely will 

not be included in the first iteration of the O'ahu Network Assessor Tool.  

 

This identified tradeoff allows the POG team to focus on establishing LNBA core 

analytics in light of available data, and maximizes the timely relevance for stakeholders 

to consider the analysis with regards to other policy and regulatory components. The 

POG tool framework is also set up to incorporate additional analytics in the future, 

when the necessary data or appropriate proxies become available.  

 

VII. FILLING IN THE GAPS: ASSUMPTIONS AND PROXIES  

DATA GAPS: FOCUSING IN ON AVOIDED ENERGY AND AVOIDED DISTRIBUTION CAPACITY  

 

The POG, O'ahu process, which emphasizes stakeholder participation and input, has led 

to the development of new datasets. Kevala has used full and partial stakeholder data 
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sets, combined with realistic assumptions, to develop proxy datasets to build its O'ahu 

specific model.  

 

Avoided energy: The O'ahu Network Assessor Tool will quantify the value of energy 

that would need to be generated at the bulk power level without DERs, adjusted for 

line losses and transmission congestion. Using locational marginal prices (LMPs) in other 

electricity markets provides a price signal that considers congestion and line losses 

across the grid compared to the source of generation, highlighting areas of high 

congestion/load pockets. In Hawai'i, a vertically integrated utility structure results in 

uniform wholesale generation prices paid by customers.  

 

Developing proxy LMPs, which are adjusted for congestion and line losses, provide a 

more accurate price signal of the value of energy generated at a specific location, and 

allows for better comparison between wholesale generation and distributed generation.   

 

Avoided distribution capacity: A significant avoided cost at the distribution level is the 

avoided need for (or deferral of) additional capital investments, such as the need to 

upgrade or replace transformers and substations, if DERs can dependably meet local 

grid needs. A clear understanding of this avoided cost value will be useful as O’ahu 

continues to consider how to balance the recent proliferation of DERs with a need to 

upgrade grid infrastructure. 

 

Proxy development:  

 

Distribution system data needs are still evolving, as states all over the country begin to 

understand the benefits and tradeoffs of accessible and machine readable data to 

better integrate DERs into the system. One of the main benefits of the O'ahu Network 

Assessor Tool is that it can use developed proxy data sets and improve its accuracy over 

future iterations as more data becomes available.  

 

Kevala plans to develop proxy LMPs by taking known information about generator size, 

efficiency, and location, load information, monthly fuel cost information, and heat rate 

estimates to calculate avoided energy. This method for developing proxy LMPs, based 

off fuel price, is an initial estimate that can be improved upon in future iterations of 

the Tool, given that: 

- This method does not yet account for ancillary services, such as resource 

adequacy.  

- This method considers least-cost economic dispatch but does not yet account for 

dispatch out of merit order, which is sometimes necessitated for safety and 

reliability reasons (e.g., accounting for ramping rates). 
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- This method could potentially use an adjustment factor to account for line 

losses. 

 

Kevala plans to develop avoided distribution capacity value by utilizing the National 

Renewable Energy Lab’s utility cost database for typical utility CapEx16 which includes 

transformer and conductor datasets that can be used for typical hosting capacity 

expansion cost analyses. 

 

OTHER DATA GAPS AND PROXY DEVELOPMENT  

 

The data set necessary for locational value analysis builds upon some existing data 

needed for the O'ahu Network Assessor Tool, including distribution infrastructure data, 

load data, and distributed generation data. The development of these datasets is 

detailed in the prior two POG reports.  

 

Additional data gaps identified for the near-term rollout of the O'ahu Network Assessor 

Tool, as well as desired data for longer-term enhancement of the Tool, include:  

 

Utility capital and operating expenditures: This dataset is held by the utilities. Some 

partial proxies can be developed through equipment cost estimates and information 

shared through proceedings and rate cases. Avoided utility expenditure is a necessary 

dataset to determine whether DERs may provide a cost-effective, non-wires alternative 

considered in utility planning and decision-making.  

  

Societal and environmental benefits: Social and environmental benefits, including 

avoided criteria air pollutants, water and land impacts, and other non-energy benefits 

(e.g., increased customer choice, health impacts, etc.) are dependent upon other 

means of valuation, such as understanding the social cost of carbon. Some states have 

developed analyses for this valuation, but it varies widely and carries additional 

political implications. Collecting data on these benefits at a locationally granular level 

can be challenging.  

 

Voltage and power quality: This data is needed to consider voltage regulation as a grid 

service that DERs can provide. Data on voltage violations at the secondary level are not 

well known. Some information exists, collected by utility infrastructure and smart 

inverters on residential systems. However, these datasets are mostly partial and were 

not available to the POG, O'ahu project team in time to be considered for the first 

iteration of the O'ahu Network Assessor Tool. In addition, the design of secondary 

                                                 
16 See https://www.nrel.gov/solar/distribution-grid-integration-unit-cost-database.html for more information 

https://www.nrel.gov/solar/distribution-grid-integration-unit-cost-database.html
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systems is not as standardized as primary system designs. However, rough estimates 

and proxies can likely be developed if there are certain designs often used in secondary 

system design.  

 

Mitigation data: Additional data may be needed depending on mitigation scenarios 

identified by stakeholders as priority scenarios to include in the O’ahu Assessor tool. 

The initial rollout of the Assessor Tool will include the scenarios identified in HNEI’s 

Forecast Recommendations report. Additional scenarios can be incorporated into the 

tool when the appropriate datasets are developed. This can include data needed to 

determine potential for load shift or grid defection, data on location and charging 

patterns of electric vehicles, and other scenarios.  

 

VIII. CONCLUSION  

In developing locational net benefits analysis for O'ahu stakeholders, the O'ahu Network 

Assessor Tool can learn from both the best practices set out by other leading states, as 

well as from the expected goals of stakeholders invested in reaching Hawai’i’s 100% 

renewable energy goal.  

Advantages and Disadvantages of Determining Value in a Vertically Integrated Market 

- Advantages - Transmission value and relative ease of process alignment  

o In other states, gaining full understanding of the “avoided T+D value” can 

be more challenging than in Hawai’i. In the case of California, 

development of the full stack of LNBA value falls under the responsibility 

of the CPUC’s Distribution Resources Plan (DRP) proceeding. This 

proceeding has made considerable strides in developing the “avoided D” 

value, working with stakeholders and the distribution utilities, but has 

faced challenges in better understanding “avoided T” due to several 

reasons, including different considerations in decision making when 

considering infrastructure investment at CAISO, and challenges in process 

alignment between the distribution planning process, transmission 

planning process, and load forecasting. 

o In contrast, decision-making by Hawaiian Electric can consider the value 

of DERs at both the distribution and transmission level.  In theory, this 

should make estimates of the full DER value stack easier, considering both 

“Avoided D” and “Avoided T”.  

- Disadvantages - Energy value and relative challenge of data transparency 

o In competitive wholesale markets, locational pricing identifies where 

there is transmission-level congestion (a mismatch between where energy 

https://static1.squarespace.com/static/598e0823e3df282e209b27b0/t/5a81ce57e2c4839553236ac7/1518456407972/POG+Report-+Forecast+Recommendation-+Distributed+Energy+and+Resource+Mix+Scenarios.pdf
https://static1.squarespace.com/static/598e0823e3df282e209b27b0/t/5a81ce57e2c4839553236ac7/1518456407972/POG+Report-+Forecast+Recommendation-+Distributed+Energy+and+Resource+Mix+Scenarios.pdf
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is generated and consumed), and the impact of line losses. This plays a 

significant role in understanding the locational value of energy, and 

importantly provides a reference to where energy provided by DERs may 

be more or less valuable. In the absence of a competitive, organized 

wholesale market, developing proxy LMPs provides additional 

transparency where there previously was not. However, this dataset 

would benefit from utility contribution into non-energy or out of merit 

order data to help better model prices.  

Anticipating EV and Storage Adoption: the Value of Charging on Peak 

- The role of storage and EV charging is of critical importance to understanding 

value on the grid.  At the time of the POG stakeholder meetings, several open 

proceedings at the PUC made detailed conversations about these issues 

difficult in an open stakeholder process.  Kevala has modeled EV charging 

under multiple scenarios including high and low EV penetration and high and 

low charge optimization with over periods of renewable overgeneration.  

More work remains to be done on this front and can be iterated upon in future 

versions of the O'ahu Network Assessor Tool. 

More Data <> More Insight 

 

Next, the POG, O'ahu process has shed light on the value of available, accessible, and 

machine readable data in providing all stakeholders with additional insight into the 

changing grid. Our stakeholder conversations have also underscored the idea that 

perfect can indeed be the enemy of the good – there is a fine line between insufficient 

data, and striving for perfect datasets, that is dependent on the end purpose of 

conducting hosting capacity analysis. Through POG, O’ahu workshops, stakeholders 

have collaborated to identify necessary datasets and proxies where data may not be 

available. This type of unique collaboration through the POG process has enabled the 

project team to develop a tool to meet stated stakeholder objectives.  

By identifying their desired outcomes at the outset of the POG process, stakeholders 

have also come to understand that, for the outcomes they envision for the O’ahu 

Assessor tool, that perfect datasets are not always necessary, and that reasonable 

proxies can often be developed for missing information and improved over time – in 

utilizing the 80/20 approach, POG, O’ahu stakeholders can achieve 80% of the desired 

results based on 20% of the overall data. While additional data helps to refine the 

granularity of results, achieving these additional gains should not hinder existing 

progress. 


