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Integral Analytics: Profile

» Market leader in Distribution Grid Analytics software for Planning,

Operations, Demand-Side Management, DER Valuation

Utility Customers » Products deliver granular, actionable intelligence to utilities and others
to bridge long-range forecasting with near-term operational needs

» Patented architecture and methodology, based on least-cost principles
» Scalable platform for emerging system regulations in California, New
SR P ol York, Massachusetts, Texas, Arizona, Hawaii and other jurisdictions

« 2016 Greentech Media Grid Edge Winner/2015 Fierce Innovation Award

Customers Include:
e cpsey L EbisoN & m SY orenersy SO
ENERGY&: ENERGY NES l : A@Sempra Energy utiiy”

rortisnc @ SeattleCityLight ~ Comsd  fgg @ Xeelereror
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Comprehensive Grid Planning for Hawaii

HPUC Order:

 “.necessary to look at the grid in the context of the entire value
chain of the electric system”

e The aim of this process is for the HECO Companies to file a
detailed, holistic, and scenario-based Grid Modernization Strategy
for each of the utilities

*  “Such investments must be strategically calibrated and prioritized
to meet clearly defined goals in order to achieve the vision for
Hawaii’s integrated grid of the future. Each project or series of
projects must methodically and cost-effectively advance this
ultimate objective.”

Business Requirement:
* A granular, dynamic distribution planning and valuation application
through which HECO may forecast, capitalize and visualize network
growth and manage reliability, inclusive of DER proliferation.
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Emerging Planning Requirements: 2017

“It’s all about the load shape”

Corporate/System Forecasting must change
* Top-down must reconcile with granular/feeder-level

DER proliferation requires nodal valuation,
constrained by grid ops/powerflow

Data-to-Intelligence loop must be closed

1 million customer utility may produce > 500 million records
per day

Planning-to-Ops Analytics bridge must be built

e “4secondsto 20 years”
Dynamic forecasting requires elastic computing
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Attributes of Future-Proof Grid Edge Planning

1. Built-to-Scale: Software, not Studies
2. Dynamic: IRPs to DRPs to ICAs to DERMS
3. Scenario Engine at the Core
4. Interoperability with powerflow/GIS/SCADA
5. Unified Platform to support many stakeholders:
* Transmission/Distribution/Ops/Fuels
* (Corporate Forecasting
 Regulators
 Market Participants
6. Drive to the Premise
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Integrated Planning Software-Enabled Flow

Projects

Historic Hourly Loading

» Substation/Bus

» Bank/Circuit

» Line Selection (sub-circuit zone)
» Node (service transformer)

» Customer

Dashboards/Maps/

Reports/API

» Circuit and Transformer Results
» Public Maps

(by DER type, by scenario, with a
range, single, or many numbers)

Distribution
Planning

Corporate Forecast

DER Locational

Value

Load Analysis

» Load cleaning (faults,
transfers, PV, DR, etc.)

» Load normalization
» Model 30 weather years
» Hourly load profiles

Resource Planning
Modules/Toolkits

» Peak capacity

» Hosting capacity
» Thermal
» Voltage
» Protection

» TLM

» DSM

» DMC/DMP

(customized by utility)

Spatial Analysis

» Entity participation from utility
» Econometrics

» Demographics

» Transportation

» Environment

» Probability of load growth and

DER penetration

(bottom-up)

Load & DER Forecast
Scenarios

» PUC projections
» Utility internal projections as
global constraints

(top-down)

Load Flow

Analysis

Distribution
Model (GIS)
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Result: Intuitive, Multi-Stakeholder Platform
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Nodal Growth + DER + Powerflow = Holistic

2 LoaeseErai ==

File Settings Reports About

Map Coordinates Lat: -94.827158  Long: 29277231 ~ Map Scale 1:2595.19
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Scenario-Driven DER Planning

2 LoadSEER-GIS =
File Settings Reports About
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Nodal Value of DER...Integrated to Planning
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Importance of Load Shapes
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Integration Capacity Limit (kW)

Hosting Capacity: Single Feeder, Hourly Impact
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Integrated Planning Tenets
* Flexibility
* Interoperability

* Scalability
* Driven by Cost-Effectiveness/Valuation

* Serving Multiple Stakeholders
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