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Opportunity Overview

NRECA and its partners at the National Labs have received federal research funding for a microgrid
planning project and are looking to recruit cooperatives to participate.

We aim to work with coops who are interested in performing microgrid planning studies for new microgrids,
either utility-owned or behind-the-meter. There is no cost to participate outside of some time required to
gather data and guide the analysis.

The project activities that have been funded by the federal grant are:

1. Microgrid planning exercises executed by experts at the National Labs (Los Alamos National Lab
(LANL), Sandia National Laboratories, National Renewable Energy Laboratory (NREL), and
Lawrence Berkeley National Laboratory (LBNL)).

2. Detailed microgrid modeling and real-time, hardware-in-the-loop experiments at NREL.

If you are interested in participating or have any questions, please fill out this short form to indicate interest:
https://forms.office.com/r/9vzSYWKAKR. To meet federal project deadlines, we will need to receive your
response by November 15th, at which point we will be in touch about detailed steps to achieve the planning
exercises.

Additional information about the project goals and technologies is included in the Appendix to this
document.

Contact for Questions

David Pinney

NRECA Principal Analytical Tools & Software Products, and
MGRAVENS Project Manager

David.Pinney@NRECA.coop
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Appendix: Additional Information on MGRAVENS Project Goals and Technologies

MGRAVENS - Enabling End-to-End Microgrid Planning

PowerModelsDistributionRDT

Problem statement: microgrid planning is a detailed and complex problem.
- Project goal: demonstrate planning capabilities across 5 domains (pictured
above) and execute planning exercises with cooperatives leveraging expertise

and tools at 4 DOE National Laboratories.
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REopt helps partners make well-informed energy investment
decisions backed by credible, objective data analysis by answering

questions such as:

REopt: Optimal

. renewable energy or emissions reduction target, and/or provide resilience
Planning value?

* How should | dispatch these technologies to maximize their value?

* Whatis the value (or net present value) of a project?

increased resilience.
NREL | 10
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REopt considers the trade-off between ownership
costs and savings across multiple value streams to
recommend optimal size and dispatch.

REopt: Grid-Connected

Cost Savings

Demand Reduction Energy Arbitrage
Setting peak for the month Buy cheap, use high
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5 analysis for economic dispatch
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Example of optimal dispatch of PV and BESS NREL | 11

Hourly Dispatch During Outages

REopt: Detailed Financial [
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Key Financial Outputs

Business As Usual

be confined Summary Financial Metrics
g s eoverced iR peetonclectic eanacy Total Upfront Capital Cost Before Incentives @ N/A 530,669,448
11,763 KW Sensitivity ana|ysis on the Year 1 0&M Cost, Before Tax @ 0 987,162
e genenaociecpecaing engre s effact of loads and resource Total Life Cycle Costs @ 476,474,830 $67,131,462
" o availability can be performed Net Present Value @ s0 $9,343,368
T Mo look at the effect on DER Payback Period © N/A 495yrs
sizes and economics Internal Rate of Return @ N/A 20.0%
$9,343,368 PV Levelized Cost of Energy @ N/A $0.073/kWh €| 1
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REopt’s Ener Resilience PSS
p gy P by of 19 is the that the sy meet 100% of the critical load as a function of cutage duration. The result

Is averaged over an outage starting at any time during the year. For more information, please see the help manual

Performance Simulation
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Emergency Generator
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NREL | 13

DER sizes and reliability of DERs

DER-CAM PI i
Tool S OXOJO),

Objectives

Background

DER-CAM is a well-established tool for DER/microgrid
analysis. Recently deployed dercam-app.Ibl.gov web platform
hosts user-facing research and analysis tools including:

DER-CAM Optimization AP fopuce Ottputs

DER-CAM Web User-Interface
Resilience Design Tool (new analysis application)

OOOD
ORO®®

DER-CAM &

Impact

DER-CAM has accrued a total user base of 3000+ users, Technical Assistance to Communities
and delivered solutions to 100,000+ design and analysis
models.

Increases access and relevance of existing tools to large

DER-CAM model has been re-implemented to
provide technical assistance for communities.

Example:

potential user-base _ https://ouzinkieplanningtool.lbl.qov/
Reduces barriers to new project development

ENERGY TECHNOLOGIES AREA

BERKELEY LAB
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LPNORM - Calculating Hardening and Microgrid Options

« LPNORM
» An open source distribution resilient design tool

 Integrates damage prediction modeling, resilient design optimization, power flow modeling, and
the Open Modeling Framework (OMF)
* Collaboration between Los Alamos National Laboratory (LANL), Pacific Northwest National
Laboratory (PNNL), The National Rural Electric Cooperative Association (NRECA), and Georgia
Tech (GT)
» Software Scope

* Recommend system designs to increase resilience to extreme events
Focused on estimating ability to meet critical and non-critical load immediately post event

» Design options
Topology redundancy, configuration options, distributed generation

» Hardening options
Vegetation trimming, undergrounded, guy wires, support poles

Modeled as reducing likelihood of damage during an extreme event

| 15
LNPORM Use Case — Extreme Wind Event
Damage Profile
« Extensive damage
throughout the solution

N o Design to support all
g critical load in the model
Sl (D « Design to support 50% of

= » non-critical load

: Solution Highlights
LR « Design solution creates
N hardened backbones to
N Rich b W serve a sufficient amount
: : of non-critical load.

« Northeastern network is
allowed to fail—critical
load served by a local
microgrid
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PowerModelsONM - Microgrid Resilience Analysis
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PowerModelsONM — Microgrid Resilience Analysis
Restoration sequences validated with Hardware-in-  _ T
the-Loop (HIL), providing assurance of the physical ?» o_ _
accuracy of the restoration strategies e

~ Operational stability verified and operations ensured to _ - it
not result in abnormal harmonics or infeasible mode ; H L
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PowerModelsONM — Microgrid Resilience Analysis

« Being deployed on Smarter o Q’m
Grid Solutions’ commercial o
Strata Resilience DERMS , , NS
A L) J
o

platform

- DOE Technology
Commercialization Fund
Project

* Resilience and financial

analysis performed for Cobb

EMC & San Diego Gas &

Electric

- DOE Office of Electricity
Project
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,x/ ReNCAT - A Need to Act on the Social Burden Metric to Make Optimal and
Equitable Power Infrastructure Decisions

Want to make sure that people within communities have
- critical needs met during emergency situations?

= \"/

e Knowing that burden exists still doesn't tell us how we

T e can best minimize its impact on people using limited

; resources and constrained by legacy infrastructure
. I:: i investments!
pe -
' o , Need a toolto help with:
] with microgrid portfolio (n)
[ Jwithout microgrids > Siting infrastructure investments
L » Evaluating alternative projects
3 » Understanding public safety power shutoff plan
(PSPS) impacts
» Mitigation measures

Burden to Acquire All Necessary Services
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/ What is ReNCAT?

"53'@5(

,/ ReNCAT stands for the Resilient Node Custer Analysis Tool created by
L/ Sandia National Laboratories
f RNCAT v (W)EE,, €

» Desktop application
+ Active development since 2016
* Optimization tool
« Uses genetic algorithm to site and size resilience
solutions across a broad landscape
e Grid and other critical infrastructure explicitly modeled
» Uses distribution system layout and identifies

Eriar s

which sub feeders to energize based on critical
infrastructure locations and services
« Identifies portfolios of resilience solutions that Locations Used:
optimize for social burden vs cost *+ New Orleans
« Calculated burden to residents to obtain critical + Puerto Rico
services « Pittsburgh
. Balances against cost of generation needed to + Nags Head, NC
power microgrids » Colorado
» Canalso be used for social burden evaluation Springs

ProtSetOpt — Problem Statement (rhh) i, i

*  The grid is getting more complicated, with increasing number of possible states
*  The conventional protection system lacks the intelligence required to modify the protective
responses according to the system conditions

Current Protection Schemes

Local Fault Detection Logic-Based Adaptive Protection

¢ Well-tuned only for normal operating conditions ¢ Reliant on communication, which also

¢ Does not work with distributed energy resources introduces cyber-security vulnerabilities
(DER) with reverse current or inverter-based * Based on a set of pre-defined logics
generation with low fault currents e Covering a limited number of contingencies

Increasing % of
non-synchronous
generation

12/26/18 Trinsformer Fire in NYC from Failed. - -

1
L Ty s . n - A . .
Inertia 5 tection:with Loss of Communication
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ProtSetOpt - Adaptive Protection Platform @]m 55‘?’#@’?.??5%‘5.5?5?2?‘

* Adaptive Protection Platform (APP) to be utilized in modern distribution
systems with high penetration of PV as well as AC and DC microgrids.

Realtime measuremants
Breaker status

.......

1‘@-.___3@
* Determine appropriate relay settings in real-time for all devices in the
network based on the current system state (switching, grid-connected,

generator dispatch, etc.)

Funded by:
. . Sandia SOLAR ENERGY i
ProtSetOpt - Adaptive Protection Platform Natioral 777 rvioens o

* APP Management System (APPMS)
Model-based algorithms in Adaptive Circuit Model Management
Uses CAPE for model-based Short Circuit Study Module, and wide-area Sensitivity and
Coordination Study Module
Derive optimized and coordinated relay settings

T Ensvative | oy ebag 5007 et | Cmtinaton Grapbis

Real-time
Circuit Adaptive Circuit
Monitoring Model g
Data

Advanced Protection Analyzer
Y
Protection
Short Circuit Study o Sensitivity and o | Setting Calculation
Module “| Coordination Study o Module
c:rql:tdemnn Settings are sent to
ination
Reparl protection devices.
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NREL will perform laboratory evaluation of the microgrid designs for MGRAVENS

* Demonstratefeasibility@f@esign(s)@eveloped@orihe ™

RAVENS@se@asesfhrough i—-—-* T
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Real-time,fhard-in-the-loop@HIL)Bimulations o m P
= Electromagnetic@ransientEMT)Bimulations Coordinator Mo'olglerid

= MultipleBimulated@ERs@nd&eyfardware@ER
= EvaluateBtability@nfslanded@peration

i , 0 o
= CapturesfBransientsfromfsland/reconnection T s o bsedbact
Battery Battery Grid Simulator L aons
* Canfntroduce@aults@nd@valuate@rotection@esignsa e L

(simulated@nd @ IL&elays)

= Useasicinicrogrid@ontroller@MGC)Hunction@eveloped® ‘_“
byENREL -

*  Outputs:
= EMT@Enodel®fEnicrogrid@nSCADHormat

= Simulation@esults

Photos by NREL

@ Los Alamos e o

NREL’s ARIES Research Platform at Scale

ARIES is a
globally unique
research
capability that
can be used to
demonstrate
that distributed
energy resources
(DERs) can
operate in real-
time energy

markets and
provide reliable

' ] s g - and resilient grid
“ H‘ii \\ Water Heater e ‘ g

services.

Fossil & Nudear ~
Geseration

Generation & Storage Transmission/ Loads & Storage
Distribution & Storag

Virtual Emulation Photos by NREL
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