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Project Description

Industry Challenge
= Landscape is changing
— 155,000 US installations in 2013
— 94% connected to distribution
— Expected to triple by 2016
= New Challenges for Utilities
— Accommodate more PV
— Expedite interconnection
process

2015 2016

m Residential

2011 2012 2013 2014

m Utility Commercial

2010

Project Goal

» [mprove current screening

— Efficiently evaluate new
interconnection requests

— Take into account existing PV
and feeder-specific factors

Current Screening
Under and over conservative results
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Approach to Develop Alternative Screening Methods

Document
current
practices

Collect high-
res PV data
for model
feeders in development
CA & screening

validation

Determine
the range of
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Webinar Agenda

* Project Tasks

— Current Screening Practices

— Clustering Distribution Feeders

— Solar Monitoring

— Feeder Modeling and Detailed Analysis

— Suggested and Validated Screen Modifications
= Distribution Resource Plans

= Conclusions

© 2015 Electric Power Research Institute, Inc. All rights reserved.
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Project Task: Methods for Screening Distribution Feeders

Current Utility Screening Practices,
Technical Tools, Impact Studies, and
Modeling and | _Zicacd new Mitigation Strategies for

screening

methods Interconnecting PV on the Electric

Collect high-

Document Determine the rﬁgrpn\q/o?jﬁa
current range of

; . development
practices feeders in CA & screening

validation

ﬁ Distribution Systems. EPRI, Palo

analysis

Alto, CA: 2014. 3002003277.

= Task Purpose

— Investigate and document current practices for screening PV

interconnection requests among California utilities and from other
sources outside California

= Approach

— Consider federal, state, and local interconnection procedures
pertaining to CA (Rule 21, WDAT, SGIP)

— Consider non-CA and European utility screening practices as well

ELECTRIC POWER
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Review of Utility Interconnection Screens

CPUC Rule 21 Initial Review Screens

1.

2.
3.
4

Not a secondary network
Not exporting across PCC
Certified equipment

<15% of peak load on line
section

Starting voltage drop within
limits

<=11 kVA nameplate rating
If > 11 kKVA rating ...

Nameplate and short circuit
contribution ratio within limits

Compatible transformer
connection

If project passes all screens,
interconnection agreement approved

Initial and Supplemental Review Process Flow Chart

Applicant provides completed Application

I Screen 1. Is the PCC on a networked secondary system?
* No
I Screen 2. Will power be exported across the PCC?

‘No

Screen 3.

Is the Interconnection Facility equipment Certified for
the application or does the Interconnection
Facility equipment have interim SCE approval?

l Yes

Screen 4.

Is the aggregate Generating Facility capacity
on the Line Section less than 15% of Line
Section peak load?

‘ Yes

| Screen 5. Is the Starting Voltage Drop within acceptable limits?
* Yes
Screen 6. Is the Gross Nameplate Rating of the

Generating Facility 11 kVa or less?

*No

Screen 7. Is the Short Circuit Current Contribution

Ratio within acceptable limits?

l Yes

Screen B. Is the line configuration compatible with

the Interconnection type?

Perform Supplemental Review

Yes Yes Does Supplemental Review determine requirements?
Yes No
k i v v
. - . . - - SCE provides cost estimate
Generating Facility qualifies for Generating Facility qualifies for and schpedule for Interconnection
Simplified Interconnection Interconnection subject to the - Study to determine
reg\:; ItLeemS?S:::)ll grr?en:tadl ?Z:’Te'ae‘j interconnection requirements

Source: SCE Rule 21 — Generating Facility

Interconnections, August 2004

© 2015 Electric Power Research Institute, Inc. All rights reserved.
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Utility Survey of Current Practices

k:urrent Utility Screening Practices,
Technical Tools, Impact Studies,
and Mitigation Strategies for
Interconnecting PV on the Electric
Distribution Systems

Final Repart, May 2013

%‘m
(03

El Southwest

. Central
B northeast

B cifomia

« Survey included input from 19 utilities operating in four
regions of the United States, California (4), Southwest,
Central and Northeast

ELECTRIC POWER
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General Survey Findings

Common Practices Include:

* Online applications, guidelines

» Low-cost/no-cost application

» Uniform state rules for all utilities (e.g. Rule 21)

« Standard approach to evaluating applications

« Supplemental screening options

« Standardized distribution modeling platform
 Emphasis on good communication with applicant
* Online tracking system

« Standard impact studies (when required)

:PE' ELECTRIC POWER
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Specific Survey Responses: PV Penetration

N
The technical screen “fast track advisory limits” are

2 MW for |2 kV circuits, and 3 MW for 21 kV
circuits.

J

[ The rule of thumb within the engineering )

departments has been a maximum of 10 MW of
L DG on any feeder.

V.

" Circuits rated at 12 kV and 16 kV are allowed to |
have a maximum of 450 Amps of generation, which

is about 10 MW on the |2 kV circuits and 13.5
kMW on the |6 kV circuits. )

4 )
We use 100% of minimum daytime load or 30% of the daytime peak load as a

penetration parameter, rather than 15% of peak 24/7 load, for PV system
screening.

\_ J

|=| ELECTRIC POWER
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Project Task: Clustering Distribution Feeders

Clustering Methods and
Feeder Selection for PV
Modeling and | Develop and System Impact Analysis.

High-pen PV validate new P | | .
analysis snc;;ﬁgl(;]sg alo Alto, CA: 2014.
3002002562.

Collect high-
res PV data

Document Determine the for model

current range of

development
& screening
validation

practices feeders in CA

U

= Task Purpose

— Determine a set of representative feeders to be used for detailed
analysis

= Approach
— Characterize over 8,163 distribution feeders

— Use a clustering method to group feeders by their characteristics
— Representative feeders then chosen from the clusters

11 |= ELECTRIC POWER
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What is Clustering?

12

1 2
. o]
2 ] (] [ ]
2 5 0 D
o e ° .'
2 o
g a o @
28 0 [
oo

Example of K-means partitional algorithm. Source: Wikimedia Commons

1) K=3initial "means" are randomly generated within the data
domain (shown in color)

2) Kk clusters are created by associating every observation with the
nearest mean

3) The centroid of each of the k clusters becomes the new mean

4) Steps 2 and 3 are repeated until convergence has been
reached

|=| ELECTRIC POWER
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Purpose of Clustering

= Purpose

— Determine groups of feeders with similar characteristics using K-
Means Clustering to better understand how variation in feeder
characteristics affects hosting capacity

— Select representative feeders to use for development of the screening
methodology and for validating the screening methodology

= Steps

1. Initial Data Review and Cleanup

2. Selecting Variables for Clustering
3. Removing Outliers
4. Selecting the Number of Clusters
5. Feeder Selection

13 |=| ELECTRIC POWER
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Overview of Clustering Approach

Primany
Valtage

Tolal 3-Phase

] High correlation between Total Miles
Overnead 3 and OH Miles
Phase miles
Toal 1 &2
Phase miles
Cvrhand 143 High Comelation between Domestic
Phase miles and Total Customers
Dom Cust
Com Cust
Ind Cust
Commercial Customers has a high
A Cust comelation with both Industrial and
Total Customers
Tatal Cust
Regulatars
Capaeiban 2 :
High Correlation between Summer
Baoshers Peak kW and Summer KVA
Capability
Reclosers +
Sechonalers
Summer KW
Summer KA
Capabilily
Summeriviner

X-axis: Same variables as Y axis

2. Selecting Variables for Clustering

> Initial variables were selected based on > Pairs of highly corr-elated variables
their potential impact on differentiating were examined using heat maps to
feeder types and on DG hosting capacity determine if it was appropriate to
remove one or more variables

14 ELECTRIC POWER
RESEARCH INSTITUTE
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Overview of Clustering Approach

4. Selecting the Number of Clusters

= K-means algorithms require the number of clusters to be specified in advance

= The optimum number of clusters can be derived from a Cubic Clustering
Criterion (CCC) which is a quality metric based on minimizing the within-cluster
sum of squares.

— Allocal maximum that rises above 2 and drops below 2 is an indication of
an optimal number of clusters

= Resulting clusters were reviewed and redundant clusters were eliminated to
help minimize the number of representative feeders for each utility given the
project objectives and limitations

0

Local Max at 8 Clusters

CccCValue

# of Clusters

15 |= ELECTRIC POWER
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Overview of Clustering Approach

5. Feeder Selection
= Using Principle Component Analysis (PCA), the feeder closest to the
center mean of the cluster was selected, and is therefore highly
representative of the cluster
= Other important parameters used to make final feeder selection included
significant PV system presence and the existence of feeder SCADA data

— These parameters are critical for developing the accurate feeder models
needed for analysis

Claster Outhers <==—_ .

L]

Hu‘i.h& of cirche reproscals
lengih nocded Lo cajplure
90%e of Cluster Elcmcaty

Prin i

16 |=| ELECTRIC POWER
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Clustering Results

» Twenty-two feeders selected from the three utilities

— 16 feeders for detailed analysis and development of the screening
methodology

— 6 feeders for validation of the methodology

= A relatively small number of initial clusters are needed to
represent the variation in the feeder characteristics for
each utility

» Characteristics that were primary drivers of cluster
selection include:
— Voltage class
— Feeder length
— Number of voltage regulators

17 |= ELECTRIC POWER
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Project Task: Collect Solar Measurement Data

http://calsolarresearch.ca.
Develon and gov/fund_ed-p_roje_cts{88-
High-pen PV || Vvalidate new screening-distribution-

analysis screening

methods feeders-alternatives-to-

Collect high-
res PV data
for model
development
& screening
validation

ﬁ the-15-rule

= Task Purpose
— Collect solar measurement data for modeling and to understand
variability
= Approach

— Pole-mount units capture time-series measurements of actual PV
output

Document Determine the

Modeling and
current range of
practices feeders in CA

— Accounts for the spatial relationships of measurement locations as
well as the time synchronization of PV power into the grid

ELECTRIC POWER
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Variability of PV Generation
Daily Variability January ‘15 to June ‘15

— Clear Sky POA Imrediance
— Measured POA Irradiance

Moderate

Overcast

5%
12%
= 39%
22%
6%
16%
r2% 34%
(]
22%
3%
12%
25%
28%
31%
19
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2%
15%
40%
22%
21%
1%
19%
34%
23%
24%
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Project Task: Modeling and PV Impact Analysis

Alternatives to the 15% Rule:
Modeling and Hosting Capacity
Analysis of 16 Feeders. EPRI,
R Palo Alto, CA: 2015.
eds 3002005812.

Collect high-
res PV data

Document Determine the o e

current range of

Modeling and
High-pen PV

practices feeders in CA development analysis

& screening
validation

= Task Purpose

— Perform high-penetration PV assessment of the 16 feeders to
determine each specific feeder’s hosting capacity for solar PV

= Approach

— Create detailed models of the representative feeders

— Utilize EPRI’s Distributed PV (DPV) Feeder Analysis Method for
determining feeder impacts and hosting capacity

— Simulate a wide range of PV deployment scenarios and
penetration levels on each feeder

20 |= ELECTRIC POWER
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Overall Task Approach

= Detailed feeder model in Feeder Model in

OpenDSS QoeqDes
= Add PV at customer level

= Evaluate 1000’s of possible

solar PV deployments ‘
= Consider different load levels Add PV
= Consider small rooftop and

large MW-class PV

Analyze
Feeder
Impacts

Voltage
Protection

(pu}

Feeder Hosting Capacity

© 2015 Electric Power Research Institute, Inc. All rights reserved.

Maximum Feeder Voltages

Increasing penetration (ki

21

Power Quality
Thermal

\/—
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Representative Feeder’s Identified from Clustering
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Convert Utility Feeder Models to OpenDSS

= The model is converted from the utilities distribution software platform
into the OpenDSS platform

» The feeder model is enhanced using additional data to provide a more
detailed representation

» The final validation is made with respect to measurement data

s =i : 1 : !
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0 2000 4000 8000 8000 12000 18000 20000 24000 28000 . e
PhaseB
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~ Base voltage on phase A — Base voltage on phase B 116 0
— Base voltage on phase C Distance from Substation (ft)

Power Three-Phase Single-Phase Line-Line
(MVA) Fault Current Fault Current Fault Current
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872
CYME 7.35—-j1.45 855 586 741 23

23 |=| ELECTRIC POWER
© 2015 Electric Power Research Institute, Inc. All rights reserved. : EI RESEARCH INSTITUTE




Stochastically Add PV Deployments

24

PV Impact

Distribution Feeder

PV Systems

.seline — No PV Process is

) repeated

PV Penetration 1 100s of times
PV Penetration 2 — locapture
many

R PV Penetration 3 possible

o :. '.J'.'..i:%:.... Beyond Scenarios

PV Impact Heat Map

Increase Penetration
Levels Until Violations
Occur

:PEI ELECTRIC POWER
RESEARCH IMSTITUTE
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Detailed Feeder Analysis
What are we trying to achieve? ...Hosting Capacity

Better understanding of PV
Impacts to distribution feeders H

* When do impacts occur

= Where is PV more problematic
= What are the limiting factors

= Why can one feeder
accommodate more than another

What is

sting Capacity?
r/i\(r)noun’t of PV that can
be accommodatgd on
a given feeder vx'njthout
impacting reliability or
power quality

' Probable Issues

Possible Issues

No Issues

—
25
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Hosting Capacity
What matters most?

= Feeder issue

= Feeder design and operation J jﬁi

Voltage

Protection
coordination

Thermal

capacity

Feeder
Isssue

Impact
Depends

Uncontrolled
DER Deployment

Optimal DER
Deployment

Impact Threshold

Total DER Penetration

PV Size and
| ocation

© 2015 Electric Power Research Institute, Inc. All rights reserved.

= P\/ size and location &m

Feeder Design

and Operation
=R

B R
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Detailed Hosting Capacity Results

Feeder 440 Feeder 683 Feeder B31 Feeder 296 Feeder 404 Feeder 525
L | ! | Impact
6 6 ] ] B D d
2 5 2 5 : s 2 s 2 s epends
o ) ) [« < «
5 5 4 5 4 5 4 5 4 5 4
= = = = = =
@ & 3 & 3 & 3 & 3 T 3
[V [V [V (W L .
2 2 2 2 2
1 1 1 1 1
r 1 1 1 £ 1
1] 5 10 1] 5 10 1] 5 10 0 5 10 0 5 10 ] 5 10
Hosting Cap (MW) Hosting Cap (MW) Hosting Cap (MW) Hosting Cap (WW) Hosting Cap (W) Hosting Cap (MW)
Feeder 333 Feeder 1354 Feeder 2885 Feeder 281 Feeder 2093
I
B 5 ] ]
s g s g £ g g
g g g £ £ » Feeder Issue
i) i) i) a a
=] o o g = - .
HE HE 5 HE HE 1: Primary Overvoltage
2 2 2 2 . H 1~
1 1 1 1 2: Primary Voltage Deviation
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2 Z 4 o - - 4 » Vertical lines indicate 0O
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Correlations — What Characteristics Matter

28
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Project Task: Develop and Validate Screening Methodology

Alternatives to the 15% Rule:
Modified Screens and Validation.
Collect high- .
Document Determine the r?c?rpr:]/occjiaetla Modeling and DRV e EPRI’ Palo AItO, CA 2015

current range of High-pen PV validate new

practices feeders in CA (f\églr%%rr?iﬁgt analysis srflreetﬁgi(?sg 3002005791.
validation

o

— Develop and validate a practical screening criterion for evaluating
new interconnection requests in aggregate with existing PV

= Approach
— Analyze results from PV study

— Develop improved screening methodology
— Validate method using control group of feeders

= Task Purpose

29
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Overview of CA Rule 21 » Inclusive of all types of

Pass

Fail

distributed generation while this
research focused on inverter-
based PV

» Adequate for the majority of
single system issues

» Need to identify incorrect
Pass from Initial Review and
incorrect Fail from Supplemental
Review

30

ELECTRIC POWER
RESEARCH IMSTITUTE
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ldentify Gaps and Improvement for CA Rule 21

Incorrect Pass of Incorrect Failure of

Initial Review Supplemental Review

* |[mpact may occur * |[mpact may not occur
well below a specific until much higher than
percent of load a specific percent of

load

» Feeder Issue

1: Primary Overvoltage

2: Primary Voltage Deviation

3: Regulator Voltage Deviation
4: Element Fault Current

5: Sympathetic Breaker Tripping
6: Breaker Reduction of Reach

Feeder lssue
Feederlssue

» Vertical lines indicate 15% of
peak load

0 5 10 0 a 10
Hosting Cap (MW) Hosting Cap (Mah

31 __|= ELECTRIC POWER
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Interconnection Technical Framework Overview

CA R u I e 2 1 Complete/Valid Interconnection Request |

¥
Does the Applicant choose ta go direcily to Detaled Studies? |

Modified Screening Process i

Yes
" Non Expor/Net Energy Meleiing (NEM) or Expor? | ! -
I ¥ Expaort i Go to Eloctrical
= = ai
Non Expart / Net | Fast Track Eligibilty MW Limit |_,,.|m:|epu|ienr.‘e Tests

Energy Matering P— and Detailed Studies

Initial Review Sc
Add screen that considers if the
feeder has line regulators
Always consider aggregat
generation

Pame Al |
Soreans

Dioas guick roviow of faied screans detarming
requiremants {0 address the screens?

KvAY

Apn ks senaraline = AEN flims
W ToRs e ARG B re e G e

sechon peakload?

Screen Q: Does the feeder have

; ?
Line Reg> &Pl Al el

A requirements damm!’md withow: furthor

Proceed with interconnection subject to :
requiremenis determined by Initial Review or M
SR if any ’
32 Go to Electrical Independence Tests and
©2015E Detailed Studies




Feeder [ssue

Feeder [ssue

Feeder lssue

Detailed Hosting Capacity and
Supplemental Review Estimates
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Validation

Initial Review

» Feeder 679 does not contain a line regulator

— As expected, hosting capacities are above the 15% load limit

» Feeder 514 does contains a line regulator

— As expected, hosting capacities are below the 15% load limit

— Feeder subjected to the supplemental review process immediately as opposed to allowing PV

deployment up to 15% of peak load and then implementing the supplemental review

= At some point, the aggregate generation on the feeder will cause adverse impact

Supplemental Review

= Asterisks indicate the feeders’ estimated ability to accommodate PV
» Independent of load level and better matches the detailed analysis

SR6
SR5
SR4
SR3
SR2
SR1

34

Feeder 679

*

SR6
SR5
SR4
SR3
SR2
SR1

10

Hosting Cap (MW)

15 20

© 2015 Electric Power Research Institute, Inc. All rights reserved.

Feeder 514

10 15 20
Hosting Cap (MW)
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Long-Term Solution
Screening that’s in Coordination with Distribution Resource Plans (DRP)

Pass

Fail

Alternatives to the 15% Rule:
Final Project Summary. EPRI,
Palo Alto, CA: 2015.
3002006594.

p

ELECTRIC POWER
EEEEEEEEEEEEEEEE
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EPRI's DRP (Streamlined Hosting Methodology) *Hosting Capacity
Sample Results = lower

System Hosting Capacity

(~ 300 distribution feeders)

= higher

O Substation Marker

Substation-level
Hosting Capacity
4 A\

‘ Feeder-level
\ Hosting Capacity

\

|

*Sample results applying EPRI’'s Streamlined Hosting Method
for DOE/TVA study, initial results, not finalized
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Conclusions

= Current utility planning methods

— Not consistent nationwide, but planning procedure like CA Rule 21 helps
provide uniformity

= Clustering
— Great way to identify different feeders
» Detailed modeling and analysis

— Can accurately determine impacts from distributed generation but at the
cost of time and resources

* Modified Screening

— Add an Initial Review screen that addresses if the feeder has line
regulators

— Modify the Initial Review to always account for aggregate generation

— Add Supplemental Review equations to address the impacts of aggregate
generation for issues not solely dependent on load

» _ong-term Solution

— Coordinate screening with establishment of Distribution Resource Plans
that account for the locational impact and value of all forms of DER
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Utility Cluster Means

Utility 1:
Feeder Primary Total 3-Phase Total1&2 Ind Agr Total Reclosers + Summer KVA
Count Voltage miles Phase miles Cust Cust Cust Regulators Capacitors Boosters Sectionalizers Capability Summer/Winter 90% Radius
136 12.29 45.41 57.99 30 26 2218 4.54 45 0.35 4.94 9650.82 114 38.78
735 12 20,31 11.02 62 5 2929 0.3 4.96 0.07 197 11309.24 129 15.06
114 12.86 132.15 15.78 19 286 1232 6.89 6.82 2.18 5.5 10902.51 196 85.54
290 12.02 64.6 6.38 16 108 750 3.27 4.94 094 2.88 9540.62 181 25.37
94 12 49.6 40.86 35 26 1794 3.09 5.01 3.16 4.32 9481.72 12 36.11
214 20.64 413 3109 74 25 3628 111 5.72 0.24 4.68 20083.13 158 56.56
237 21.01 18.55 10.52 63 6 1713 0.31 3.21 0.08 131 19202.85 147 29.1
410 4 3.79 2.16 7 0 883 0.11 148 0.03 0.19 2457.93 0.94 4.35
749 12.01 10,459 3.57 27 5 704 0.26 2.08 007 0.54 9335.52 119 13.53
59 13.02 88.78 116.11 31 53 2653 861 5.97 197 8.22 10683.2 1.29 74.77
Utility 2
Total 2-ph Number of Connected
Nominal. Total 3-ph  and 1-ph  switched/fixed Number of service Feeder peak Total  Industrial  Other
Feeder vwoltage, chtmiles, clt miles, capacitor feeder tie transformer load, EVA customer customer customer Peak 909%
Cluster count r i} i banks, # points, #  capacity, EVA  (calculated) coumnt count commt  season Radius
1 0 12.57 31.86 38.92 5.89 497 19094 6707 1336 1.74 3264 207 57
2 63 33 19.14 0.14 0.06 214 3060 12177 2 0.73 171 284 432
3 174 14.05 9.06 213 433 7.38 21134 7607 1489 20.99 1283 289 M1
4 130 1283 2517 712 437 6.28 12711 4977 ] 227 T406 279 457
5 950 4 290 i 18 261 2109 1609 665 0.51 243 256 08
6 1184 12 66 6.87 i3 24 475 10426 5502 685 194 600 287 215
7 144 1289 11.1 949 437 .67 16730 2060 1875 201 11.12 29 264
3 73 1249 37.57 187 541 8.12 15351 5752 796 21 2657 282 69
Utility 3
Number of line Numberof Connected service Feeder
Total 2-ph and voltage feeder tie transformer peak load, Commercial, Industrial,
Cluster Total 3-ph ckt miles 1-ph ckt miles regulators, & Cap Banks points, # capacity, kVA KW Residential, % %o %o
1 29.17 34.56 1.58 1.90 194 20620.39 5532.90 82.42 17.50 0.07
2 16.04 14.17 0.06 2.03 2.70 2134899 B523.84 90.62 5.34 0.04
3 217 0.0z 0.00 1.18 105 5779.09 6061.82 0.00 45.70 50.30
4 71.86 452 0.02 1.26 197 12831.42 6118.02 86.38 13.44 0.17
5 5.81 0.27 0.03 1.31 188 13283.80 6111.84 4.62 84.82 331
41
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Hour Count
12.50 31
15.01 263
14.47 22
13.77 283
11.78 152
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Data needed for Supplemental Review (SR) Equations

Feeder Related

» Feeder Resistance: Resistance to last three-phase node
» Feeder Impedance: Impedance to last three-phase node
= Feeder Voltage Class: Primary voltage class of the feeder

= Regulators:
— Resistance to regulator
— Bandwidth
— Line drop compensation settings

DER Related
= DER Fault Current: Fault current contribution in PU of rated

Analysis Thresholds

= \Voltage Headroom

= Allowable primary Voltage Deviation

= Allowable percent increase in fault current

= Allowable percent decrease in breaker sensitivity
= Allowable current rise on breaker ground relay

42
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Validation of Proposed Modifications (proposed SR

changes)

» Asterisks demark SR calculated hosting capacities

Feeder 2543
SR6 [
SR5
SR4
SR3
SR2 4
SR13%
0 2 4 6 8 10 12
Hosting Cap (MW)
Feeder 679
SR6 *
SR5
SR4 ¥
SR3
SR2 ¥
SR1 *
0 2 4 6 8 10 12
Hosting Cap (MW)
Feeder 1140
0 2 4 6 8 10 12

Hosting Cap (MW)

43

Feeder 1231

SR6
SR5
SR4
SR3
SR2
SR1

*
*

0 2 4 6 8 10 12
Hosting Cap (MW)

Feeder 514

SR6
SR5
SR4
SR3
SR2
SR1

0 2 4 6 8 10 12
Hosting Cap (MW)

Feeder 142

SR6
SR5
SR4
SR3
SR2
SR1

0 2 4 6 8 10 12
Hosting Cap (MW)
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SR1 - Primary overvoltage

SR2 - Primary voltage deviation
SR3 - Regulator voltage deviation
SR4 — Element fault current

SR5 — Sympathetic breaker tripping

SR6 — Breaker reduction of reach
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