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WELCOME!

Kirsten Verclas, NASEO
Danielle Sass Byrnett, NARUC
Jeff Loiter, NARUC

Thank you to the U.S. Department of
Energy for supporting this effort.




AGENDA

DAY 2: DER INTEGRATION THROUGH ADVANCING INTERCONNECTION

9:00AM - 10:10AM: Session 1A: Aligning Policy and Regulation for
Interconnection, NREL

10:10AM - 10:30AM: Session 1B: U.S. Department of Energy 12X Initiative,
DOE

10:30AM — 11:00AM: Break

11:00AM — 12:00PM: Session 2A: Effective Practices in Hosting Capacity
Analysis, DOE

12:00PM — 1:00PM: Lunch
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AGENDA

DAY 2: DER INTEGRATION THROUGH ADVANCING
INTERCONNECTION

1:00PM — 2:00PM: Session 2B: Screening Criteria Options, DOE
2:00PM - 3:00PM: Session 2C: 1547-2018 Adoption Decisions, NREL
3:00PM - 3:20PM: Break

3:20PM - 5:00PM: Session 3: State Action Planning, NARUC & NASEO
5:00PM: Wrap-up & Feedback
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Session 1A: Aligning Policy and Regulation for Interconnection

Michael Ingram, NREL
David Narang, NREL

NASEO=

National Association of
State Enerqy Officials




Journaling &
Collaborative Discussion




Session 1B: U.S. Department of Energy 12X Initiative

Shay Banton, DOE
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12X Mission

To enable the simpler, faster, and fairer interconnection of clean energy resources all while boosting the
reliability, resiliency, and security of our electric grid.

Stakeholder Engagement

Nation-wide engagement platform and
collaborative working groups
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Data & Analytics

I]I:IDD Collect and analyze interconnection data
to inform solutions development

Strategic Roadmap

_'Q‘_
/é\ Create roadmap to inform interconnection
process improvements
-
Y

Technical Assistance

Leverage DOE laboratory expertise to support
stakeholder roadmap implementation




i2X Leadership Team

SETO
SETO
PNNL
LBNL
NREL

David Narang

Tom McDermott

WETO

SETO
WETO
PNNL
LBNL
NREL

Nick Kasza Karyn Boenker

Michele Boyd

Michael Ingram
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A Framework for Examining Interconnection

Site Intx Impact Intx Intx EQuipment & Site
Selection Application Evaluation Agreement Site Construction Commissioning

Administrative Processes

Technology & Engineering

Markets and Regulation




A Framework for Examining Interconnection

Site Intx Impact Intx Intx EQuipment & Site
Selection Application Evaluation Agreement Site Construction Commissioning

Hosting Cap
Developme
Validation Pro

ioning Staff
Availability

. Technology & Engineering . Administrative Processes . Markets and Regulation




A Framework for Examining Interconnection

energy.gov/i2x



A Framework for Examining Interconnection

Expedited Process

energy.gov/i2x



energy.gov/i2x

A Framework for Examining Interconnection

Expedited Process

Infeasible System Upgrade Costs




A Framework for Examining Interconnection

energy.gov/i2x



A Framework for Examining Interconnection

Study Queue
Delays

INTERCONNECTION
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A Framework for Examining Interconnection

Study Queue
Delays

Non-Material
Modifications
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A Framework for Examining Interconnection

Study Queue
Delays

Non-Material

Influx of Applications Modifications

* Low Barrier Queue Entry
* Poorly Sited Projects

INTERCONNECTION
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A Framework for Examining Interconnection

HCA-Informed Expedited Process Construction
Queue

Material Modifications
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Workshop Focus Areas

Selection Application Evaluation

—
/
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Overview and Components
Current Implementation
Evaluating Tool Effectiveness

Decisions Points
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What is hosting capacity?

\
“[The] amount of DERs that can be accommodated on the distribution system at a given time and at a given location
under existing grid conditions and operations, without adversely impacting safety, power quality, reliability or other
operational criteria, and without requiring significant infrastructure upgrades.” (Stanfield & Safdi, 2017, p. 3)

J
Hosting Capacity Analysis ™\
“[E]valuates a variety of circuit operational criteria—typically thermal, power quality/voltage, protection, and
safety/reliability —under the presence of a given level of DER penetration and identifies the limiting factor or factors for
DER interconnections.” (Stanfield & Safdi, 2017, p. 3) J
Hosting Capacity Validation ~
The development and implementation of robust, standardized, and repeatable practices that ensure that the input
models, evaluation methods, tools, and analysis outputs associated with Hosting Capacity Analysis are accurate, and
where errors can be quickly identified and remedied. (Nagarajan & Zakai, 2022, p. v) y
energy.gov/i2x
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Isville

energy.gov/i2x

HCA Components

Markets & Regulation

General HCA Requirements

A i - Pgls
’:J'INeIIsvnIe 4 /,.‘/.. e

Implementation & Capability Timelines

Update Frequency Requirements

Validation Processes & Procedures

it MOVER HILL

| Town of
- ellsville

Source: National Grid New York System Data Portal

Technology & Engineering

Tools, Inputs, & Assumptions

Automation & User Interface

Integration with Other Tools

Administrative Processes

Development, Updating, & Validation Resources

Integration into Evaluation Procedures

INTERCONNECTION
INNOVATION e-XCHANGE
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Current Implementation Examples

Colorado

New York State California

¥ Grid New York System Data Portal .on Capacity Analysis (ICA) Map
s =

47550 WATHEE RD
KANEOHE, HI 96744

o
) - . o o
8T T S0 T B P T Pip 0 Pp Top S Lo P P Bn I
v (ont_ o)

SRR T S T v e Ol

* Tool: EPRI DRIVE * Tool: CYME ICA e Tool: N/A e Tool: N/A

* Visualization: ESRI ArcGIS * Visualization: Google Maps e Visualization: N/A * Visualization: ESRI ArcGIS
e Load: Static Values  Load: Yearly Curves e Load: N/A e Load: N/A

* Technologies: PV, ESS, EVs * Technologies: PV & Load * Technologies: PV+ * Technologies: PV

Frequency: Bi-Annual Frequency: Monthly Frequency: N/A Frequency: Annual+
Items of Note: Provides Items of Note: Integrated Items of Note: Used in Items of Note: Provide
Cost Sharing Information into Screening Process, interconnection process for external links to download

\ / \\Operational Flexibility / wick connect / @tirety of HCA data /




Are you currently considering incorporating Hosting
Capacity Analysis into your state’s rules? Why or why not?
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HCA in Interconnection

Examining the Impacts of Various Tools

Site Selection

Intx Application

Impact Evaluation

>

(

N\ N (
. Developers submit and pay for applications Utilities perform impact evaluations to
Developers search for prospective sites by i P . . Sy A A : 4 5
. . into the interconnection queue. Utilities determine what system thresholds may be
reaching out to site-owners. . . . i . . .
receive, check, and filter applications. exceeded if proposed projects interconnect.
L L

\

r

.

Does Hosting Capacity Analysis enable the simpler, faster, and fairer interconnection of clean energy resources all

while maintaining reliability, resiliency, and security of the electric grid.

\

What does simpler mean to you
and to each stakeholder?

J



Site Selection

\_

Pre-Application Reports:
“[Reports] generated by a utility at the request of prospective
interconnection applicants to provide technical information about a
specific point of interconnection.” (Peterson & Lockhart, 2018, p. v)

+ Simpler rules and easier enforcement
- Lower process efficiency and retention rates

+ Easier to implement at low request rate levels

- Costly & requires internal grid expertise to be useful

7??

vsl

Regulators

Utilities

Developers

Consumers

Simpler?

4 )

Hosting Capacity Analysis:
“[E]valuates a variety of circuit operational criteria—typically thermal,
power quality/voltage, protection, and safety/reliability —under the
presence of a given level of DER penetration and identifies the limiting

\_ factor or factors for DER interconnections.” (Stanfield & Safdi, 2017, p. 3) Y

+ Increased visibility for future policy and rulemaking
- Much more complex rulemaking process
+ Easier to manage at high request levels

7

+ Can easily align location with available capacity

30



HCA in Interconnection

Examining the Impacts of Various Tools

Site Selection

Pre-Application Reports:
“[Reports] generated by a utility at the request of prospective
interconnection applicants to provide technical information about a
specific point of interconnection.” (Peterson & Lockhart, 2018, p. v)

VS.

PP Y
<>

Hosting Capacity Analysis:
“[E]valuates a variety of circuit operational criteria—typically thermal,
power quality/voltage, protection, and safety/reliability —under the
presence of a given level of DER penetration and identifies the limiting

(" )

kfactor or factors for DER interconnections.” (Stanfield & Safdi, 2017, p. 3) )

Processing

Transparency

Validation

?7??




HCA in Interconnection

Examining the Impacts of Various Tools

Site Selection

Pre-Application Reports:
“[Reports] generated by a utility at the request of prospective
interconnection applicants to provide technical information about a
specific point of interconnection.” (Peterson & Lockhart, 2018, p. v)

VS.

PP Y
<>

Hosting Capacity Analysis:
“[E]valuates a variety of circuit operational criteria—typically thermal,
power quality/voltage, protection, and safety/reliability —under the
presence of a given level of DER penetration and identifies the limiting

(" )

kfactor or factors for DER interconnections.” (Stanfield & Safdi, 2017, p. 3) )




HCA in Interconnection

Examining the Impacts of Various Tools

Site Selection

Pre-Application Reports:
“[Reports] generated by a utility at the request of prospective
interconnection applicants to provide technical information about a
specific point of interconnection.” (Peterson & Lockhart, 2018, p. v)

VS.

PP Y

s

Hosting Capacity Analysis: R

“[E]valuates a variety of circuit operational criteria—typically thermal,
power quality/voltage, protection, and safety/reliability —under the
presence of a given level of DER penetration and identifies the limiting

kfactor or factors for DER interconnections.” (Stanfield & Safdi, 2017, p. 3) L,
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Hosting Capacity Analysis*
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*Note: The information in this section is in early development with a final I INTERCONNECTION

decision matrix to be a part of the i2X Strategic Roadmap (Q3.FY23)



HCA Decision Points

What are the key decision points for policy makers and regulators when mandating the development and
implementation of Hosting Capacity Analysis?

4 ) é N
Generation & Load Profile
. Update Frequency
% Temporal Granularity ) . )

Validation Processes Analysis Methods Data Access

% INTERCONNECTION
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HCA Decision Points

Load Curves

Seasonal+
Load Curves

( ( )
Generation & Load Profile .
. Spot/Point
% Temporal Granularity
Selection and evaluation of load

[ ) and generation points to evaluate

Update Frequency q potential impact. 4
. J

Selection and evaluation of load
and generation curves to evaluate

potential impact.

™)

a ~
Validation Processes
N _J
a ™
Analysis Methods
N _J
f N

Data Access

Screening Criteria

curves to evaluate potential impact

Selection and evaluation of
multiple load and generation

\\

‘\
: “\"\ HLMWJ‘WW‘I‘W “WMA‘mw"m‘ﬁ’mﬂwmv wv

Increasing Complexity & [Accuracy or Useability]

We will tackle this topic in the following section:




[ Update Frequency ]

a Y
Validation Processes
G )
- )
Analysis Methods
N _J
- )
Data Access
N _J

Generation & Load Profile
Temporal Granularity

HCA Decision Points

Interval

Updating the system-wide HCA at a

predetermined interval (3M, 6M,
12M) incorporating new
generation or system changes

As-Needed

Updating HCA for a portion of the
grid shortly after new generation
or grid infrastructure is installed

Real-Time

Automated HCA that is integrated
with other utility systems and is
updated in real-time once new
applications are approved.

S

-

Example:

You are a community looking to install a 2 MW PV System on a distribution feeder that runs through your town.
You review your utility’s hosting capacity map for said feeder directly next to available land and see the following:

~

Scenario 1

Available HC: 2.5 MW
(Refresh Date: 10.21)

Connected DG: 2 MW
(Refresh Date: 9.22)

Scenario 2

Available HC: 2.5 MW

Connected DG: 2 MW
(Refresh Date: 9.22)

Scenario 3

Available HC: 2.5 MW

Connected DG: 2 MW

Increasing Complexity & [Accuracy or Useability]




—

[ Update Frequency

\
y

Validation Processes

Analysis Methods

Data Access

7
\

Generation & Load Profile
Temporal Granularity

HCA Decision Points

Interval

As-Needed

Real-Time

Updating the system-wide HCA at a
predetermined interval (3M, 6M,
12M) incorporating new

generation or system changes

Updating HCA for a portion of the
grid shortly after new generation
or grid infrastructure is installed

Automated HCA that is integrated
with other utility systems and is
updated in real-time once new
applications are approved.

+ Easy update procedure

- Moderate resource increase

- Resource intensive

Increasing Complexity & [Accuracy or Useability]




HCA Decision Points

Validation Processes

Analysis Methods

Data Access

Generation & Load Profile
Temporal Granularity

Update Frequency

System-wide GIS heat maps
showing location data with HCA —
may show queue or circuit data

. Legend

@ Vot Favorable Conditions.
@  Favorable Conditions

. .
.
.
.

Source: PSEG-LI HCA, 2019

- Insufficient for locating existing
grid infrastructure

Increasing Complexity & [Accuracy or Useability]

HCA value is calculated across full
circuit — may depict highest and
lowest HCA values
(circuit head vs. end)

HCA value is calculated and shown
at nodes across the circuit giving
locational sub-circuit HCA
specificity.

z

Source: PEPCO HCA, 2022

+ Grid infrastructure
transparency for better siting

0 J

Source: National Grid NY HCA, 2022

+ No additional analysis needed
to interpret results




Validation Processes

" _J
Analysis Methods

Data Access

Generation & Load Profile
Temporal Granularity

Update Frequency

HCA Decision Points

Unvalidated

]_{ Validation of HCA Only }—»

7

HCA development is performed
without any validation of the all HCA calculations
underlying model or of the HCA

Validation of Models & HCA

y

Validation process established for

\.
7
.

+ Inexpensive development

process

- Very difficult to diagnose root

causes of errors

- Resource intensive requiring
dedicated utility team

- Remaining difficulty diagnosing
root causes of errors

r

Validation process established for
HCA and inputs including utility
system models

.

- Additional rulemaking
tangential to HCA

+ Easily diagnosable root causes

Increasing Complexity & [Accuracy or Useability]




HCA Decision Points

a ) a R a ) a X ) a R @ ~
. Constraint Streamlined Iterative Uncoordinated Coordinated
Analysis Methods . . .
L ) Mapping Method Method Dynamic Dynamic
In lieu of HCA “Simplified Dynamic analysis
~ N o e . P “Directly models Dynamic analysis y . i
algorithms for DERs on the . i incorporating
Data Access evaluate and each power distributi i l_:gcAo_rporatlngf flexible
- istribution gri impacts o . .
- J map thresholds system limitation o identifg autonopmous interconnection
of major circuit to approximate .. aycit e with curtailment
. ; — equipment and the DER capacity Sl e el ot and autonomous
Generation & Load Profile share the results limit at nodes”! limitations. functions control options
% Temporal Granularity ) \ J \ y L ) L J L y
Update Frequency S Result: Result:
L ) Very useful for - .
Result: . . Increases usability Further increases
- residential and . Result: |
Utilization . across all project overall capacity by
requires internal small commercial, < b Increases overall —
i . . but limited YP .y capacity in HCA by _p . £ .
engineering . separating . options including
. usability for . taking advantage .
expertise to be . constraints, ) opting for
AP community-scale : of smart inverter
useful in finding however likely to . controlled
. . due to functions. 1
optimal locations . show lower curtailment to
R capacity capacity overall avoid upgrades
Validation Processes walees L

1 — (Stanfield & Safdi, 2017, p. 3)
2 - (Giraldez, n.d.)

S, I — -
e -- Increasing Complexity & [Accuracy or Useability]




Data Access

Generation & Load Profile
Temporal Granularity

\

4 Y
Update Frequency

G J

Validation Processes ]

[ Analysis Methods ]

HCA Decision Points

Request Only

Maps w/
Login Process

Only allowing access to
HCA through an official
requesting process

N

Providing transparent
maps, but requires login
and approval process to

access

Public Maps

Analysis:
Like the old pre-app.
report process which
increases processing
requirements for all
parties.

2N

Providing transparent
and easy to access maps

API Access

Allowing backend access

to the data produced in

the HCA map increasing
integration options

Analysis:
Requires additional IT
resources to develop and
unknown benefits to
overall security

2N

Analysis:

No limits between users
and the data which opens
questions into security
and confidentiality.

2N

Increasing Complexity & [Accuracy or Useability]

Analysis:

Allows for continued
growth and advancement
in HCA usefulness for
high-level users, but
opens questions into
fairness




HCA Decision Points

N
Generation & Load Profile . Seasonal+
Temporal Granularity SEEN A CELAU T Load Curves

Update Frequency Interval As-Needed Real-Time

Validation Processes Unvalidated ]—[ Validation of HCA Only ]—»[ Validation of Models & HCA

f Analvsis Methods ) Constraint Streamlined Iterative Uncoordinated Coordinated
L ¥ ) Mapping Method Method Dynamic Dynamic
Maps w/ .
Data Access Request Only . Public Maps API Access
Login Process

S, I — -
o - - Increasing Complexity & [Accuracy or Useability]



* Overview and Components
* Current Implementation

¢ Decisions Points
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What are Screening Criteria?

Screening Criteria

The inputs, assumptions, and evaluation methods used throughout the interconnection process to determine the

potential impact that a newly proposed generating system may have on the electric grid. Can be simplified or made more
or less stringent in order to accomplish different goals at each stages of the interconnection process.

Important Definitions

J

~\

Voltage Violations: Criteria used to examine the impacts to the reliability of the circuit’s voltage as mandated by national
standards such as Voltage Tolerance (ANSI C84.1), Flicker (IEEE 1453), and Rapid Voltage Change (IEEE 1547).

Thermal Violations: Criteria used to examine the thermal impacts to grid equipment as mandated by manufacturer
specifications such as Continuous Thermal, Withstand Rating, and Backfeeding Capabilities.

Protection Violations: Criteria used to examine the impacts to circuit protection schemes dictated by utility-determined
protection engineering principles including Coordination, Anti-Islanding, Fault Sensitivity, Effective Grounding, etc.

.

% INTERCONNECTION
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Screening Components

Markets & Regulation

Standardized Screening Criteria

Standardized Inputs & Assumptions

Expedited Process Procedures

Feedback & Revision Mechanisms

Technology & Engineering

Inputs & Assumptions

Tool Capabilities & Automation

Integration with Other Tools

Process Implementation Strategies

Resource Requirements

N INTERCONNECTION
i I < INNOVATION e-XCHANGE
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Current Implementation Example

New York State

e

Coordinated Electric System |0°¢ fIProjectNumber]

[Utility] Interconnect Review Page 6 of 9

Dt Ever Seecumoes NSO | s ugpen Feedback and Revision Mechanisms:

Voltage Overvoltage | <105% (ANSICBA.1) Pass/Fail |
["With the additio \

/ S . . .
o] PRELIMINARY SCREENING % Interconnection Technical Working Group (LINK)
h the ad
m" ;ff\ﬁm‘::ti All Preliminary Screens (A-F) shall be completed by the utility and results shall be provided to . . . .
Voage et e i St St X2 Interconnection Policy Working Group (IPWG)
e
Voltage Screen A: Is the PCC on a Networked Secondary System?
Thetotal gene Does the proposed system toa dary network system?
downstream of e Yes (Fail Screen)
Voltage e No (Pass Screen) .
seenafa. Standardized Screens & Process Templates:
The proposed DER is connected to a secondary network system.

74 @  Recommendation-Proposed Screening Fiicker ™\ % Preliminary Screening Analyses & Template (LINK)

["'b;ﬁ'::‘le;":': m::i;pm;a Preva Update EPRI | S
generation and equipment, . . .
I ;cs(t:p';ls SIR Proposed X Coordinated Electric System Interconnect Review
meeps"forme Ii‘fl;s'"ecnli ks.(‘= d ;((7.8 : — ' sty (P) in MW .- Analyses & Template (_LI N K)
¢ proposeq \ © B . i measurement data,
= i . .
{  Pa=dXg— S T *%  Standardized Voltage Flicker Screen (LINK)
Does the maxim e
approved prior} 0.2 =d x ~0.06 xMW 0 - H Q R
Bpmdiises  Bimdnille % Standardized Anti-Islanding Criteria (LINK)
P, <0.35 Tl T )

Source: New York State Department of Public Services Website — Interconnection Technical Working Group


https://www3.dps.ny.gov/W/PSCWeb.nsf/All/DEF2BF0A236B946F85257F71006AC98E
https://www3.dps.ny.gov/W/PSCWeb.nsf/All/0D7596DBBEF0380885257FD90048ADFA
http://www3.dps.ny.gov/W/PSCWeb.nsf/96f0fec0b45a3c6485257688006a701a/def2bf0a236b946f85257f71006ac98e/$FILE/21639312.pdf/Standardized%20Preliminary%20Screening%20-%20Template%202019-01-04.pdf
https://www3.dps.ny.gov/W/PSCWeb.nsf/96f0fec0b45a3c6485257688006a701a/def2bf0a236b946f85257f71006ac98e/$FILE/50366177.docx/JU%20Standardized%20CESIR%20Template%20-%20April%202022.docx
https://www3.dps.ny.gov/W/PSCWeb.nsf/96f0fec0b45a3c6485257688006a701a/def2bf0a236b946f85257f71006ac98e/$FILE/12066638.docx/Updated%20Voltage%20Flicker%20Screen%20Calculation%20Summary%20-%20Final%204-1-22.docx
https://www3.dps.ny.gov/W/PSCWeb.nsf/96f0fec0b45a3c6485257688006a701a/def2bf0a236b946f85257f71006ac98e/$FILE/Islanding%20Risk%20Requirements%202-09-2017.pdf

Do you have experience integrating standardized screens
into your rulemaking process? If yes, what were some
major challenges encountered?



*Note: The information in this section is in early development with a final N oo vonavce B
energy.gov/i2x decision matrix to be a part of the i2X Strategic Roadmap (Q3.FY23) IQ\‘ S DEARTMENT OF EnERCY




Screening Criteria Decision Points

What are the key decision points for policy makers and regulators when mandating the development and
implementation of Standardized Screening Criteria?

a N a N
Generation & Load Pr.oflle Equipment Certifications Voltage Violations
Temporal Granularity

@ N
N v

INTERCONNECTION
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Screening Criteria Decision Points

[ Generation & Load Profile | ( 1 [ N [ s | N
eneration oa rortiie . easonal+
. Spot/Point Load Curves

| Temporal Granularity J Load Curves

Selection and evaluation of load Selection and evaluation of load Selection and evaluation of
e R and generation points to evaluate and generation curves to evaluate multiple load and generation

Equipment Certifications . potential impact. potential impact. curves to evaluate potential impact

- J \_ v,

F/zs/zozo- MaxLoad == 7/13/2018-Minload == PV Project-5MW Time / Load T \
a Y

Voltage Violations

Easy to determine load value

Easy to determine generation value

Easy to evaluate

High number of projects need complex studies

L+ o+ o+

, Max Load
[ Protection Violations ] PV Output
2 Min Load

Anti-Islanding Requirements

K 4:00:00 8:00:00 12:00:00 16:00:00 20:00:00 )

Simpl
o - - Increasing Complexity & [Accuracy or Useability]



Screening Criteria Decision Points

[ Generation & Load Profile | [ ) ( 1 [ s | N
eneration oa rortiie . easonal+
. Spot/Point Load Curves

| Temporal Granularity Load Curves

Selection and evaluation of load Selection and evaluation of load Selection and evaluation of
e R and generation points to evaluate and generation curves to evaluate multiple load and generation

Equipment Certifications q potential impact. ’ potential impact. curves to evaluate potential impact

- J \_ v,

F/zs/zozo- MaxLoad == 7/13/2018-Minload == PV Project-5MW Time / Load T \
a Y

Voltage Violations

Still easy to find load curve

Negligible increase in complexity of screening steps
Lower number of projects needing impact studies
Requires upfront generator curve selections

o
1+ e o

, Max Load
[ Protection Violations ] PV Output
2 Min Load

Anti-Islanding Requirements

K 4:00:00 8:00:00 12:00:00 16:00:00 20:00:00 )

Simpl
o - - Increasing Complexity & [Accuracy or Useability]



Screening Criteria Decision Points

-
Generation & Load Profile

| Temporal Granularity J

- )
Equipment Certifications

" _J

( Y

Voltage Violations
\ J

[ Protection Violations ]

Anti-Islanding Requirements ]

r “ r ( . : N
easonal+
Spot/Point Load Curves
pot/ Load Curves
Selection and evaluation of load Selection and evaluation of load Selection and evaluation of
and generation points to evaluate and generation curves to evaluate multiple load and generation
{ potential impact. y potential impact. curves to evaluate potential impact

. ‘|
: m"\» ,,Lnfu WWM&‘"PWJWW‘"MWWMM M‘V
e —————

0.0258

Increasing Complexity & [Accuracy or Useability]

o 2/

+ Could reduce number of future impact studies
- Large increase in resources for curve selection
- Large increase in engineering resources




Screening Criteria Decision Points
cpmenecontications | (ot ol f 0 wwes | wuas

Certification based on testing Certification based on testing Certification based on testing
[ ) requirements of IEEE 1547-2013 requirements of CA Rule 21 requirements of IEEE 1547-2018
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Screening Criteria Decision Points
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[ Voltage Violations ] Highly Volatile Fluctuations Worst-Case Fluctuation Fluctuation Under Controls
Highly volatile fluctuations Maximum possible fluctuation Maximum possible fluctuation
assumed regardless of actual based on technology’s operational based on available control support
operational characteristics or profile and physics-based functions enabled by certified
physical constraints thresholds inverter equipment
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Screening Criteria Decision Points
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Screening Criteria Decision Points

Protection Violations

Anti-Islanding Requirements

Generation & Load Profile
Temporal Granularity

G

f N
Equipment Certifications
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Voltage Violations

Arbitrary derating of equipment
thermal thresholds often applied
to DER only regardless of load

o _J
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+ Complete certainty in not
exceeding thresholds

Derating of equipment thresholds
in alignment with standard utility
practices and with consideration of
loading conditions
. J
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+ Complete certainty in not
exceeding thresholds
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Actual manufacturer threshold
specifications used with
consideration of load conditions
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+ Very high certainty in not
exceeding thresholds
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Screening Criteria Decision Points

Protection Violations Any Device Major Equipment Only Supplem_ental Protection
L ) Review Process
First protective device that fails the Only screened devices that would Supplemental protection review
rr ™) screen determines whether the cause a major financial burden or process that is separate from a
Anti-Islanding Requirements project requires detailed analysis, require substantial engineering detailed study for sites that only
. p regardless of scale. study are flagged for detailed study fail protection screen.
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Screening Criteria Decision Points

Protection Violations
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Anti-Islanding Requirements
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Generation & Load Profile
Temporal Granularity
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Any Device

First protective device that fails the
screen determines whether the
project requires detailed analysis,

X regardless of scale.

( )

+ Scalable stepwise screening
procedures

Major Equipment Only

Only screened devices that would

cause a major financial burden or
require substantial engineering
study are flagged for detailed study
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- Additional guidance with
additional processing
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Supplemental Protection
Review Process

Supplemental protection review
process that is separate from a
detailed study for sites that only

fail protection screen.
L )
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+ Reduced scope of detailed
study to just required area
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Screening Criteria Decision Points
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Anti-Islanding Requirements
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Generation & Load Profile
Temporal Granularity
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[ Protection Violations ]

Anti-Islanding Limit

Aggregate DER compared to
precalculated circuit penetration
limit before which islanding risk is

determined to be negligible.

Anti-Islanding Detailed
Screening Process

Screen Removal

Perform a series of simplified
screens to determine generation
mix as proxy for whether there is

an increased risk of islanding

\

Removal of anti-islanding screens
completely due to high trust in
inverter technologies and research
showing negligible probability

Increasing Complexity & [Accuracy or Useability]




Screening Criteria Decision Points
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Generation & Load Pr:oflle Spot/Point Load Curves Seasonal+
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Voltage Violations Highly Volatile Fluctuations ] [ Worst-Case Fluctuation ] Fluctuation Under Controls
g J L L )

Supplemental Protection
Review Process

[ Protection Violations ] [ Any Device ] [ Major Equipment Only ]

[ Anti-Islanding Detailed ] [

. Screen Removal
Screening Process

[ Anti-Islanding Requirements ] [ Anti-Islanding Limit ]
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Thank You!

Website: energy.gov/i2X
Email: i2X@ee.doe.gov
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RELATED NARUC EVENTS &

OPPORTUNITIES

NARUC members-only Regulators’
Roundtables on DER Interconnection

Processes
Sept. 14 and Oct. 24, 2022

NIST Smart Grid interoperability
technical assistance
see Jeff Loiter for FY23 opportunities

NARUC Grid Data Sharing Collaborative
framework for demo in Spring 2023

Virtual peer
sharing
opportunities

In-person
workshop

Written
guidance /
tools

Technical
assistance



NARUC Grid Data

Sharing
Collaborative

Problem

Lack of a framework for
adjudicating interests
among utilities, DER
developers,

and others re: sharing
power system “grid
data”

Participants

*Utility commissions
*Utilities

*DER / technology
providers
*Cybersecurity experts

Ultimate Outputs:
*Summary of PUC dockets on grid data sharing (2022)

*Framework for grid data sharing that each state can later
tailor to their goals and priorities (Spring 2023)

Process

eThree invite-only
workshops in May, Sept,
Jan

*One role play /
simulation framework
demonstration prior to
release

Use Cases

*DER Interconnection
eFleet Electric Vehicle
Siting & Charging
eEnabling DER
Management and
Utilization
eDistribution System
Planning



Cybersecurity Advisory Team for State Solar (CATSS)

Goals:

*Convene State Energy Office Directors and Public Utility Commissioners to identify challenges, priorities, and mitigative
actions in addressing solar cybersecurity issues

*Enable critical strategies and solution pathways for state decision-makers to enhance the security of solar systems
*Facilitate the discussions between state officials and solar and cybersecurity experts to create new relationships
*Create collaborative frameworks and model approaches that can be easily replicated by other states

o) ( . o
Engage, educate, Identify s
d <h Create Facilitate
and share and enable

Actionable solar cybersecurity Collaborative frameworks Pathways for state decision- The creation of stronger

strategies and tools for State and model approaches that makers to enhance the intra- and interstate

Energy Officials and Public can be easily replicated by security of behind the meter relationships, stakeholder

Utility Commissioners. other states, solar systems. communities, collaborative
frameworks, and model
approaches.
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CATSS Project Steps and Participants

Assessment and Tool Dissemination

Exchange Development and Outreach

e State Needs e Prioritization e Education
e Industry of Tools e Establish
Perspectives e Refinement Continued
e Potential through State Feedback
Tools Members Loop
e Create
o Network
roup
; o NASEO Staff e State — o State o NASEO J
o NARUC Staff Members Members Committees
* Government e Other e NARUC
e National Labs Stakeholders Committees
e Private
Sector
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BREAK

Return at 11:00AM

https://bit.ly/DERICWorkshop Day2
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Session 2A: Effective Practices in Hosting Capacity Analysis

Shay Banton, DOE
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LUNCH

Return at 1:00PM

https://bit.ly/DERICWorkshop Day2
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Session 2B: Screening Criteria Options

Shay Banton, DOE
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Session 2C: 1547-2018 Adoption Decisions

Michael Ingram, NREL
David Narang, NREL
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Journaling &
Collaborative Discussion




BREAK

Return at 3:25PM

https://bit.ly/DERICWorkshop Day2
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Session 3: State Action Planning

Danielle Sass Byrnett, NARUC

Jeff Loiter, NARUC
Kirsten Verclas, NASEO

https://bit.ly/DERICWorkshop Day2
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WRAP UP & FEEDBACK

DERICWorkshop Dayl

bit.|
DERICWorkshop Day2

Day 1 Slides: https:
bit.|

Day 2 Slides: https:
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Thank you for attending!

NARUC:

Tanya Paslawski: tpaslawski@naruc.org
Danielle Sass Byrnett: dbyrnett@naruc.org

Jeff Loiter: jloiter@naruc.org

Sarah Fitzpatrick: sfitzpatrick@naruc.org

NASEO:

Kirsten Verclas: kverclas@naseo.org

National Association of
State Enerqy Officials
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