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Proposed Interconnection Site Technical
Review (Screening, Studies, Commissioning)
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Examples of Screening

= CA Rule 21 (initial and supplemental, ~14 screens,
are defined in the rule, since 1999, and with many
updates)

» FERC SGIP (Small Generator Interconnection
Procedure, since 2005, several updates)

= MN DIP* (new DER Interconnection Process,
development in process)

= NY SIR (update in process, 8 to 11 screens
Standard Interconnection Requirements)

= H| 14H, and so on....

* Also MN utilities have proposed a (TIIR) Technical
Interconnection and Interoperability Requirements
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CA Rule 21 Initial Review Screens A thru H (2015)

Interconnection Technical Framework Overview

Complete/Valid Interconnection Reguest

b
Does the Applicant choose ta go directly to Detaled Studies?

Mo ‘
4
. Yes
Non Export/Net Energy Metering (NEM) or Expont? ¢
yowor - Go to Electrical
- . Fast Track Eligibilty MW Limit "ell_ Independence Tests
Mon Export / Net — ‘ .
Energy Matering l Pom— and Detailed Studies
Initial ineview Screens A H
Networked Secondary Single Fhase Generator
Centified Equipment E [ Short Circuit Current Contribution
Voltage Drop [ Short Circuitinerrupling Capabiiity
Transformer Rating E [ Line Configuration m
Pass Al = =
Screens ¢ ail Any Screen
Daes quick review of failed screens determine
requirements to address the screens?
o N_
Initial Review 4 Screens |- M l - .

California Public Utilities Commission, http://www.cpuc.ca.gov/Rule21/
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http://www.cpuc.ca.gov/Rule21/

CA Rule 21 Initial & Supplemental (I thru Q, 2015)

Y No
Initial Review lSr:reens I-M l = ’
[ Will power be exportad across the PCC? n
o yYos
Generating Facility < 11kVA?
Yes &l-b v
Supplemental Review (SR)
Is Ganaraling Faciily a NEM project
whose nameplate capacityis = S00KW?
Fa |,,|r MNOD Eail
ves T Dependency / Stability Test —
3 4 Pass "
. - n
-‘%ngﬂgagigfé‘:;ﬂ]:'g:;;j" ofline T ' Penetration Test n
i en P:: - Power CQuality & Voitage Fluc‘u_l:-mon
v ¥ Safety and Reliability Test n
e 2 _ i < | Fai any Tesl
Pmceed w'th '"16”.:0"”&“*0'?' .5”b|e':'.t to Are requirements determined without further
requirements determined by Initial Review or *Vos study?
SR, if any :
ll'Ic-

Go to Electrical Independence Tests and
Detailed Studies

California Public Utilities Commission, http://www.cpuc.ca.gov/Rule21/

ELECTRIC POWER
RESEARCH INSTITUTE

© 2018 Electric Power Research Institute, Inc. All rights reserved. EPE'


http://www.cpuc.ca.gov/Rule21/

Evolution of FERC SGIP (and SGIA)

Order No. 828, issued July 21, 2016
« added voltage and frequency ride thru

Order No. 827, issued June 16, 2016
« added requirement for reactive power support

Order No. 792, issued November 22, 2013,

 increased thresholds for fast track
« offered supplemental review
e Increased minimum load limit for inverter from 15 to 100%

Original SGIP, May 12, 2005,, Standardization of Small (<20 MW) Generator
Interconnection Agreements and Procedures, FERC jurisdiction

e Also provided model procedures for DG in distribution

Search for FERC SGIP

https://www.ferc.gov/industries/electric/indus-act/qgi/small-gen.asp
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https://www.ferc.gov/whats-new/comm-meet/2016/072116/E-11.pdf
https://www.ferc.gov/whats-new/comm-meet/2016/061616/E-1.pdf
https://www.ferc.gov/whats-new/comm-meet/2013/112113/E-1.pdf
https://www.ferc.gov/industries/electric/indus-act/gi/small-gen.asp
https://www.ferc.gov/industries/electric/indus-act/gi/small-gen.asp

Recent Updates to State Interconnection
Standards

2006 - VT

No Procedures

2013 - MA
A 2011 -RI
2007 -CT

2012 - NJ
2000 - DE
2008 - MD
2009 - DC

Update
in
Progress

Year Updated

[ ] 2009 or before

[ ] 2010 - 2011

[ ] 2012 - 2013

] 2014 - 2015

[] 2016 - Update in Progress
[ Update in Progress
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Purposes of Screening and 1547 Contrasts

= Supports EPS decision to connect at a
specific site (more than performance)

= Defines requirements to allow fast track

= Covers individual and aggregate DER at
specific PCC (mostly MV, shared LV)

* Provides a hierarchy for technical review
(initial or preliminary, supplemental, study)

= Points to settings, connection requirements
and potential mitigations
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DER must meet

IEEE 1547, UL1741
Fail Fail

Complete Fast-Track \ (Supplemental " Impact " /
Application /\ Screens Review  Studies |\
4 N Screens = , !

Applications Expedited Review
Often vary by Process (Preferred)

size, technology

S Supplemental Study k/
) Process (Better)

$99 Detailed Study Process
(Slower, Expensive, Time-Consuming)

Takeaway: Improved IEEE 1547
Standard should aid in getting Install

more DER through the DER
preferred path with improved

fast-track screens Systems must be PTO -
. Permission
installed per NEC To Operate

From NREL, also see A State-Level Comparison of Processes and Timelines for
Distributed Photovoltaic Interconnection in the United States, 63556 January 2015
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Determination of Requirements Testing

R: Required

Where’s the Are supplemental Category of test NR: Not required
What's the f ; . o L Limited
_ , reference point mmp DERdevice(s) mmp and verification © Limite _
requireme nt- of applica bIIItV? needed? needed D: Depends on DER design eval.

NA: Not applicable

DER System i
(Unit) : Type test of Basic
. DER system g Commissioning
no Supplemental ; (Unit) Test!
DER device needed g R NR, LD, NA

R NR, L, D, NA

R, NR, L, D, NA

Specific RPA at PCC
Requirement (or PoC)

Detailed
Commissioning
Test!

R, NR, L, D, NA

Type test(s) of Detailed DER
DER Unit(s) evaluation

R, NR, L, D, NA R, NR, L, D, NA

1
1
1
% i Commissioning
. Type Testing DER Evaluation A -
1 As applicable, may depend on DER Design Evaluation. R . o

The type of evaluation or testing needed for each requirement depends on the reference point of applicability and whether there are any
supplemental DER devices

-help in Annex F (informative) Discussion of Testing and Verification Requirements at PCC or PoC
i I

NATIONAL RENEWABLE ENERGY LABORATORY




Distinction between connecting to, and
Integrating with, the electric power grid

“DER Interconnection” Deals with the individual DER performance
capabilities and interface issues specific to the DER and focus of IEEE 1547

VS

“DER Integration” at PCC, larger picture dealing with whole power
system and aggregate DG affect on a feeder and grid planning operation and
protection. This is usually the main topic of technical screening and
studies.
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Recommended approach for technical review:

1. initial review and preliminary screens are well defined,
with available system data, allow a technician-level
review/decision and have potential to be automated

2. supplemental screens are next level of detail, compliment
preliminary, consider aggregate DG, may involve definition
of upgrades and require engineering judgement...also
leverage grow interconnection experience and expertise.

3. Inform study process to address screening failures and to
adopt more uniform criterion in scoping and reporting
study results.

4. Provide in the connection process a mechanism to
address unforeseen site incompatibilities that may not
be identified until commissioning or after installation.
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Supplemental Material

State Expedited Review Levels

Note: State standards differ in how the expedited review is structured. Some have multiple
expedited levels, different fees, requirements, and/or engineering screening.

No Screens

L |

VT: 500 kw
NH: No Screens

i

NJ: 10 kW
DE: 10 kW
o MD: 10 kw

1 Dpciokw

MA: 15 kw*
2RI 25 kw
CT. 10 kW

Expedited Level
B 10 kw

[ ] 10 kw - 20 kw

[ ] 20 kw - 50 kw

[ ] 50 kW - 500 kw

] All Net Metered Systems
] No Procedures

D MNo Screens

*Levels have some
variations, see state

Data: DSIRE 250 KW* Q interconnection standards
Hanna Terwilliger, MPUC for more details
May 2, 2017
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Common Technical Areas Address in Scope of
Screening and Studies

A. Site qualifies (size, grid type, certified)
B. Feeds into grid (behind the meter)

C. Voltage (imbalance, drop, limits)

D. Thermal (primary, secondary)

E. Protection (islanding, effect on short circuit,
ground fault overvoltage, coordination)

F. Power Quality (flicker, Ithd, LRO)

C_[:Ial ELECTRIC POWER
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Comparison of voltage related screens

Preliminary and Initial Screening Reviews

% Peak Load limit_ 15% (M)* 15%* 15% & 30%* 15% (E) * N/A
Unbatancetmi.  YSE me <20%e, None NA

Starting AV limit_ 2.5/5% (C) N/A N/A N/A 3%/5%
Stiffness Ratio limit_ DERg/PCCg.< 1 (H)* N/A N/A (VIR Wper>50 (F)* N/A

Supplemental Screening Review
% Min Load limit_ 100% (N)* 100%* 100%* 100% (G)* N/A
Vgeg limit_ CARule 2 (O)* no 1.5/3/5%* MV-3%,LV-5% (H)* N/A
RVC limit_ Yes (0)3 Yes? MV-3%, LV-5% IEEE1547 (H)° MV-3%, LV-5%
Flicker imit_ Yes (O)? Yes? Yes? IEEE1547 (1)° Py<.35
Distortion limit_ IEEE 519 (O) IEEE 519 IEEE 519 [EEE1547° ltHo<9%

Table Notes:
1 Proposed by EPRI to NYSERDA and NYDPS to be considered, March 2018
2 Screening requirements currently under revision in these jurisdictions
3 Refers to IEEE 1453 for planning, assessment and measurement practices (with no individual DER limits)
4 Limits apply to both individual and aggregate DER
5 Refers to new limits in IEEE 1547, these address individual DER effect on voltage.

ELECTRIC POWER
RESEARCH INSTITUTE
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Example of Preliminary Screening
proposed by EPRI in NY State

Is the Point of Common Coupling (PCC) on secondary
network (such as city underground)?

Is certified equipment used?

Is the Electric Power System Rating exceeded by
aggregate DER?

. Is the DER prone to support ground fault overvoltage er
Service Connection at (PCC)?

Does aggregate DG exceed 15% of the feeder peak
load (usually considered over one year period)?

Is feeder capacity at PCC adequate for individual and
aggregate DER? (feeder stiffness tests)

m O Om »

T

Failing any preliminary screening means mitigations or
further review, supplemental or study options.
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Additional Context Regarding Connection
Application and Technical Review in NY

in the queue for New York

State 3/29/17

Referring to NY SIR
Application Management

J Summary of DG installed and

4.2% of aps, ~80% of MW

F I I I “ ( h
Initial Review I Technical Screening I Study Required
(e pe (preliminary, no cost ¥ Fail | Study technical analysis
¢ Simo e — >y and supplemental with > may be guided by
g iZaeliiciia Fail I cost) I screening results
defined in NY SIR) L y
L J -— e e s
95.8% of aps, Pass Preliminary Pass optional Receive results
~200° ing, “ -
20% of MW screening, “fast Supplemental defining likely DG

£ dited P track,” may have i . ;
xpedited Pass site requirements site requirements

with nq additional (without smart inverter) and/or distribution
requirements upgrades

A 4 A 4

[ Application Management J

ELECTRIC POWER
RESEARCH INSTITUTE
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http://www3.dps.ny.gov/W/PSCWeb.nsf/All/DCF68EFCA391AD6085257687006F396B?OpenDocument
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When Mitigation Solutions Are Needed

Hosting Capacity Violation
Mitigation Solution Voltage Themal Protection

Reconductonng

Voltage uprating
Transformerreplacement

Additional voltage regulator

Grid-Side
Enhancem ents

Comm /control {curtailment)

Additional relaving

Voltage regulation changes
(LTC adjustment, etc.)

Relaysetting m odification | N IR N

Smart Inverter (var control) _—_
Smart Inverter (watt control) _—
Distributed var control _—_
Energystorage __

PV panel onentation

Operational
Changes

Technology
Solutions

Demandresponse

ELECTRIC POWER
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Some Takeaways

1. Screening is still a bit of an art rather than science

2. Industry practices are evolving along with experience
and internal expertise.

3. Supporting standards also evolving, in particular the
IEEE 154 7further defines DER expectations, related
certification and testing.

4. Automation of both application management and
technical reviews will increase

5. Planning and analysis tools are coming to support this.

6. Big challenges will be:

— Having good data for system, deciding on future options for
support of grid by DG (smart inverters), levels needed for
communication and control
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jether...Shaping the Future of Electric

Contact:
Tom Key, EPRI Knoxville, TN
865-218-8082

tkey@epri.com
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