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OVERVIEW 

This report is intended to provide an independent review of the data, assumptions, and 
proxies being developed and used in Kevala’s Network Assessor platform for the 
Pathways to an Open Grid, O'ahu project. 

Pathways to an Open Grid (POG, O'ahu) is an effort to crowd-source a digital, 
transparent, and smart map of the electric grid on O'ahu. The project will create a 
street level view of the network today, and provide analysis to support a 100% 
renewable portfolio standard by 2045. The project is a collaboration between Hawai'i 
Natural Energy Institute and Kevala, an Elemental Excelerator 2017 cohort company, 
and is also using More Than Smart’s expertise to facilitate and report on input from a 
diverse range of informed stakeholders. 

 

KEVALA AND THE NETWORK ASSESSOR TOOL 

Kevala Analytics is a software and data analytics company whose mission is to identify 
areas of opportunity and high cost by providing details about evolving grid 
infrastructure, load, market prices, behavior, and environmental data.  They build 
comprehensive street-level views of distribution grids from a diverse range of data 
sources from state, local, and federal governments to private resources.  They integrate 
the datasets and build the analytics to create tools to help inform investment and other 
decisions.  The datasets are refreshed regularly to provide users with a real-time view 
of local grid conditions. 

The Grid 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 parcels connected to primary feeders.  The 
tool can also assess the potential costs of interconnection for specific project 
locations and suggest alternative locations.    

 

PATHWAYS TO AN OPEN GRID O'AHU PROJECT 

The goal of the 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 distributed energy resources under various resource adoption 
scenarios. The tools are intended to be more transparent than anything currently 
available to customers.  



 4 

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 distributed energy 
resources 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, 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 
distributed energy resources.   

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 capacities. These identified circuit hosting capacities are 
not meant to be a screening tool, but are intended to identify the type and location of 
constraints to adding additional DERs to a circuit. In turn, this hosting capacity 
information will be an input to 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 provides visual representations and performs 
analyses related to load, bulk power and distributed generation resources, distribution 
infrastructure, and costs and pricing. Data is necessary for each category of analysis 
with a focus on supply, demand, constraints, and pricing.  
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NECESSARY DATA INPUTS 

The Network Assessor platform uses two broad categories of data: geospatial and time-
series. Geospatial data refers to information related to the physical location of a 
resource, and time-series data refers to the movement or change of a data point over 
time (e.g. weather, pricing, electricity demand, etc.). In the Network Assessor 
platform, time-series data frequently is related to value. 

Geospatial analysis is a dependency for most time-series analyses – one must bound 
time-series analysis by some geography to limit the inputs and outputs. For this reason, 
Network Assessor is dependent upon a known built environment in which time-series 
analyses occur. In particular, Network Assessor relies on a 1:1 map of the built 
environment as constrained by electrical infrastructure – the buildings in which 
electricity is consumed are geospatially associated with distribution infrastructure and 
Distributed Energy Resources, providing a “street-level” granularity. The distribution 
infrastructure is associated with the bulk power system and the generation resources 
associated with it. With these associations made, constraints can be identified and 
time-series data applied to determine if and when conditions are met that meet or 
exceed those constraints and the costs associated with them. 

Not all of the data are readily available for all times at all locations and so Kevala 
applies an Available, Accessible, and Machine Readable (“AAMR”) matrix to the 
necessary analytical inputs to determine how to ensure Network Assessor operates 
efficiently. Where a category is not machine readable for a required dataset, Network 
Assessor requires that proxy values be generated in order to produce results. 

Network Assessor relies on a “1:1 map” where each building and each DER is modeled 
independently. Analysis of each building and DER is bounded by a known geographic 
unit based on electrical infrastructure, such as a distribution primary circuit or a 
substation area. In order to create a proper 1:1 map it is necessary to ensure that in 
aggregate each grid element adds up to known levels. These aggregation levels are 
based on scenarios that reflect real policy goals or economic forecasts so that in the 
future, modeled environment, aggregated numbers match meaningful outcomes. In 
POG, O'ahu this means basing multiple 1:1 versions of possible forecasted buildouts of 
the built environment on a spectrum of user-selectable assumptions. 

Scenarios being developed include a base case, a short term (3-5 year) case, and several 
variations of the system at 100% renewable energy.  The base case will represent the 
current Oahu system, and the short-term case will include likely utility scale generation 
additions and projected distributed generation adoption. The longer term, 100% 
scenarios will choose various resource mixes to represent the effects of different mixes 
of utility scale renewable energy resources and different adoption levels of distributed 
energy resources.  One or more of the 100% scenarios will be based on utility plans and 



 6 

others will assume different levels of distributed generation with adjustments to utility 
scale generation resources as necessary to balance overall load and generation.   

The long-term planning horizon has the most implications for how scenario assumptions 
may vary. Load (including EVs), DG penetration, and bulk power resources can all vary, 
along with fuel cost assumptions, all of which need to be considered for distributing 
load and DERs as well as calculating the cost of energy from the bulk power system.  
Our foundational assumptions are driven by the PSIPs and informed by HNEI’s bulk 
power system modeling work, but also include assumptions policymakers would like to 
consider such as 100% solar roofs. 

As noted above, the data inputs to the Kevala Network Assessor tool must be available, 
accessible and machine-readable.  If a data set is necessary for an analysis, but is not 
available or accessible, a proxy is constructed to provide data that can be used by the 
tool. Although proxies may not be as precise as actual data (for example, collected 
directly by a utility), they are reasonable approximation informed by data that is 
available and accessible. An example of how and why such proxies are developed 
follows. 

 

A PROXY EXAMPLE 

Accurate assessment of electrical demand and the amount of distributed generation 
over time on distribution infrastructure is a crucial component to hosting capacity and 
locational net benefit analyses. Access to these data are often impossible to obtain 
without them being provided directly by a utility. Using an AAMR framework for 
analyzing grid data, we can assess when we need to construct proxies to replace data 
that are either unavailable or inaccessible. 

For this example, the focus is on the amount of demand for electricity over time on a 
given distribution circuit. In utility performed hosting capacity analysis SCADA data are 
often utilized to determine peak, hourly, or sub-hourly demand on a piece of electrical 
infrastructure. Alternatively, a utility may take smart meter data and aggregate it 
based on the distribution circuit associated with the service location of each meter.  In 
other situations, a utility may lack smart meters or SCADA data and will have to build 
proxies from monthly billing data or other sources. 

The POG, O'ahu project does not have access to any of these potential data sources and 
so it must develop proxies using other data sources accessible to it. Here, we walk 
through potential steps to develop a proxy for hourly load data utilizing only publicly 
available, accessible sources in Hawaii. 
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Operating on the simplifying assumption that we have distribution circuit locational 
data as an input, we build an accessible proxy for load data in the following manner: 
 
Step 1. Building Load:  Buildings are where most electricity consumption occurs. The 
size, age, use, and socio-economic status of the occupants all directly affect the energy 
consumption of buildings. The Lawrence Berkeley National Laboratory’s publicly 
accessible Building Performance Database (“BPD”) (see https://bpd.lbl.gov/) gives Kevala 
the ability to model energy consumption intensity per square foot in Hawaii.1   

With existing building information made available by the city and county of Honolulu’s 
GIS portal2 the monthly energy intensity per square foot of each building is estimated. 

Knowing how much energy is consumed by each building, Kevala can estimate when 
that energy is consumed based on a number of publicly available factors including: 

• Island Pulse resource mix data reveals the current percentage of our energy 
being produced from various energy sources (oil, coal, wind, solar, waste, 
biofuels), as well as the overall mix of clean energy versus fossil fuel. 

• Hawaiian Electric’s estimates of Residential, Commercial, Industrial, and 
Agriculture consumption data, which have calculable probable load shapes across 
customer class. 

An example of fifteen-minute building load data charted over the course of a year is 
located below (see CHART 1: SAMPLE LOAD CURVE FOR A MIXED COMMERCIAL AND 
RESIDENTIAL CIRCUIT). 

                                                   

1 The Building Performance Database (BPD) is the nation's largest dataset of information about the 
energy-related characteristics of commercial and residential buildings. The BPD combines, cleanses and 
anonymizes data collected by Federal, State and local governments, utilities, energy efficiency 
programs, building owners and private companies, and makes it available to the public. The web site 
allows users to explore the data across real estate sectors and regions, and compare various physical 
and operational characteristics to gain a better understanding of market conditions and trends in 
energy performance (see: https://energy.gov/eere/buildings/building-performance-database). 

2 (see http://honolulu-cchnl.opendata.arcgis.com/datasets/aa444ba7c76e475f8dc54e0fa0913b34_0 for 
building footprint and locational data) 
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CHART 1: SAMPLE LOAD CURVE FOR A MIXED COMMERCIAL AND RESIDENTIAL 
CIRCUIT. 

 

Step 2. Aggregate Circuit: After assigning a probable load profile to each building, 
load is aggregated across all the buildings in a polygon created to estimate the 
distribution circuit service area to determine the circuit’s aggregated load shape (see 
MAP 1: SAMPLE RESIDENTIAL FEEDER MAP). This load shape can then be normalized 
based on substation transformer size as reported in the utility’s FERC form 1 data on 
distribution infrastructure.  
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MAP 1: SAMPLE RESIDENTIAL FEEDER MAP 

 

Step 3. PV Production:  Once the load data is determined probable PV production can 
be added by looking at rooftop potential area and typical insolation data for the area. 
In this instance. Kevala can compare PVWatts systems against production data in the 
area for systems that are typical of the area. Locating those PV systems uses the same 
process as the building geolocation work, except that PV production information is 
located via computer vision/machine learning software, Google Sunroof, and permit 
scraping with system sizing information (See MAP 2: PV PRODUCTION VALUES FOR 
O'AHU) 
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MAP 2: PV PRODUTION VALUES FOR O'AHU 
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DATA SETS 

The following section details the data sets needed to perform analyses on the various 
scenarios put forth as part of the stakeholder engagement process.  

 

SCENARIOS 

The data necessary to create the scenarios to be analyzed fall into broad categories, 
including load and generation. The analysis of this scenario data will enable the 
identification of constraints and enable the analyses of the costs and benefits of 
changes to the system.  

Load data will consist of electricity sales and sales forecasts as well as other data to 
estimate energy consumption not included in utility electricity sales (i.e. self-
generation and on-site use). Hawaiian Electric’s Power Supply Improvement Plan (PSIP) 
provides sales forecasts that can be used as a starting point. Distributed energy 
generation can be estimated based on the capacity factors of deployed systems and 
used to estimate non-utility sales electricity consumption.   

Generation data will consist of both distributed and bulk power generation resources.  
Current distributed generation levels are reported by the utility, and the PSIP provides 
various forecasts for the adoption of additional distributed generation.  The location of 
distributed generation resources is important for the POG,O'ahu Project analyses so 
these resources must be allocated (or distributed) among the distribution circuits.  This 
can be informed by Hawaiian Electric’s locational value maps, google mapping data 
that can identify roofs with PV systems, hourly solar insolation data, and other sources.  
For future scenarios, a method will be developed for allocating distributed generation 
adoption to the distribution circuit level. 

Bulk power system generation data can be obtained from current utility reports and the 
Hawaiian Electric’s PSIP for some future scenarios. Other available data sources include 
the Energy Information Administration, and Island Pulse website. Other future scenarios 
will include different bulk power resource mixes. The levels of adoption of distributed 
generation assumed in future scenarios will necessitate adjustment of the bulk power 
mix to maintain the load/energy balance. 

Both Electric Vehicles and distributed energy storage systems will be a factor in the 
POG O'ahu Project analyses and various adoption levels will be assumed based on 
available forecasts, socioeconomic census data, and other sources.     
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The following set of tables list the data sets that are necessary inputs for the Network 
Assessor tool to analyze hosting capacity and locational net benefits, and whether they 
currently meet the available, accessible, and machine readable criteria.   

 

HOSTING CAPACITY 

 

Data Source Available Accessible Machine Readable 
Distribution 
infrastructure 

Hawaiian Electric yes no no 

Load data Hawaiian Electric yes no no 
Distributed 
Generation 
data 

DER providers  
varies 

 
varies 

 
varies 

 

LOCATIONAL NET BENEFIT ANALYSIS 

 

Data Source Available Accessible Machine Readable 
Energy value Hawaiian 

Electric 
yes no no 

Capacity value Hawaiian 
Electric 

yes yes no 

Distribution 
capacity 

Hawaiian 
Electric 

yes yes no 

Market price 
suppression 

unknown no no no 

DER integration 
costs 

Hawaiian 
Electric  

yes yes no 

Equipment life 
extension or 
reduction 

Hawaiian 
Electric 

 
unknown 

 
no 

 
no 

Reduced RPS unknown no no no 
Ancillary 
Services impacts 

unknown no no no 

Voltage and 
Power Quality 

Hawaiian 
Electric 

yes no no 

Reliability and 
Resiliency 

Hawaiian 
Electric 

yes no no 

Societal 
benefits 

unknown no no no 

Option value unknown no no no 
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The following are sections cover examples of areas where the data is either 
unavailable or not adequate and how proxies will be developed: 

 

HOSTING CAPACITY 

Hawaiian Electric distribution infrastructure is not publicly accessible. Kevala proposes 
to build proxy data regarding distribution infrastructure by mapping above ground 
distribution primary distribution feeders and probable distribution areas based on 
substation location, Hawaiian Electric locational value maps, satellite data, and other 
sources. 

DISTRIBUTION INFRASTRUCTURE 

 

Data Source Available Accessible Machine Readable 
Distribution 
primary 

Kevala yes yes yes 

Substation size 
and location 

 
Kevala 

 
yes 

 
yes 

 
yes 

Circuit 
characteristics 

Kevala yes yes yes 

 

LOAD DATA 

Hawaiian Electric load data is not publicly accessible at the substation or feeder level. 
Kevala proposes to build proxy data regarding load data by mapping distribution 
infrastructure to the built environment (i.e. buildings), building use, and socio-
economic factors. That load will then be normalized to substation sizing and island wide 
load, Hawaiian Electric locational value maps, EIA production data, and other sources. 

Data Source Available Accessible Machine Readable 
Building 
footprints 

City and county of 
Honolulu 

 
yes 

 
yes 

 
yes 

Census data US Census yes yes yes 
Building energy 
intensity 

LBNL BPD yes yes yes 
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DISTRIBUTED GENERATION DATA 

Distributed Generation data is not publicly accessible at the substation or feeder level. 
Kevala proposes to build proxy data by mapping distribution infrastructure to the permit 
record (i.e. buildings), satellite data, and as provided by stakeholders.  That generation 
will then be calculated based on PVWatts modeling tools and historical production data 
from stakeholders and other public sources. 

 

Data Source Available Accessible Machine Readable 
Permit 
information 

City and county of 
Honolulu 

 
yes 

 
yes 

 
yes 

Satellite/ 
Computer 
Vision 

 
Kevala 

 
yes 

 
yes 

 
yes 

Production 
data 

PVWatts yes yes yes 

 

DISTRIBUTION CIRCUIT CHARACTERISTICS 

 

Hawaiian Electric distribution circuit characteristics are not publicly accessible.  Kevala 
proposes to build proxy data regarding distribution circuit characteristics by referencing 
typical distribution feeder topographies from various sources and mapping their 
probable location based on substation location, Hawaiian Electric locational value 
maps, satellite data, and other sources. 

 

Data Source Available Accessible Machine Readable 
Circuit 
topography 

Kevala yes yes yes 

Substation size 
and location 

 
Kevala 

 
yes 

 
yes 

 
yes 

Segment data Hawaiian Electric yes yes no 
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LOCATIONAL NET BENEFIT ANALYSIS 

Hawaiian Electric energy value is not publicly accessible. Kevala proposes to build proxy 
data regarding energy value by examining the bulk power resource mix based on EIA 
generation capacity data, island pulse data regarding performance of those resources 
over time, and historical and forecasted fuel costs. 

 

ENERGY VALUE 

 

Data Source Available Accessible Machine Readable 
Generation 
data 

EIA yes yes yes 

Island pulse  
Island pulse 

 
yes 

 
yes 

 
no 

Fuel costs varies yes yes no 

 

CAPACITY VALUE 

Hawaiian Electric capacity value is publicly accessible via the PSIPs and other regulatory 
filings. Kevala proposes to build proxy data out from known public sources when specific 
data are not available. 

Data Source Available Accessible Machine Readable 
Capacity prices Hawaiian Electric yes yes no 

 

Hawaiian Electric distribution capacity and DER integration cost data is available and 
accessible to some degree, but not machine-readable. Kevala proposes to build proxy 
data out from known public sources when specific data are not available. 
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DATA REVIEW 

While Kevala has available a wide array of data, it is important to continue the ongoing 
process of gathering data, and developing proxies and assumptions with stakeholder 
input and feedback to increase the accuracy and value of the Network Assessor tool.   

Entities that have relevant data may consider contributing if they see value in the tool 
that overcomes their reluctance to contribute.  Since the POG process is still in an 
informative stage, developing the desired outcomes from the tool, it’s value to various 
entities may become more apparent as the tool is developed and made available for 
use.  Part of the attraction of the tool is that it can do helpful analyses with imperfect 
data by making assumptions and developing proxies, but has the potential to become 
more valuable as better data becomes available. 

Currently, much of the data necessary to evaluate hosting capacity is either available 
for direct input into the tool, or to be used to develop proxies for inputs. Most of the 
data necessary to analyze locational net benefits must still be obtained or developed 
through proxies.   

Overall, the Kevala process to develop proxies uses relevant available data and 
attempts to be as accurate as possible in formulating the inputs to be used by the 
Network Assessor tool.    

While emphasizing that more specific and accurate data will always help to improve 
the Network Assessor tool, particular areas that would benefit from more specific or 
accurate data or proxies include:  

• Distributed generation/storage 
o As an example, actual distributed PV production time-series data is 

available to the owners of most systems, and collected by the PV 
companies. PV companies may be willing to contribute such data at 
some point, or their customers could volunteer data.  
    

• Load data  
o As an example, High resolution load data is generally not available since 

there is only a small number of deployed smart meters. It may be of use 
to obtain such data from a limited number of commercial/industrial 
buildings to use to classify or estimate the differing load shapes for 
different types of commercial businesses within a rate class. 
 

• Data relating to constraints 
o As an example, data relating to where, when, and how often voltage 

limits are exceeded might be available from inverters. 
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CONCLUSION 

The POG project is using available data and developing assumptions and proxies where 
necessary to build a tool that will provide valuable insight to the O'ahu electricity 
system. Web-accessible tools that provide an interactive street-level view will allow 
users to better understand both the local impacts and potential value of increasing 
distributed solar generation and other distributed energy resources.  
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