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Xcel Energy Information Request No. ¢
Docket No.: E002/M-19-666

Response To: Fresh Energy

Requestor: Isabel Ricker

Date Received:  January 13, 2020

Question:

Reference:

Xcel’s November 1, 2019 Integrated Distribution Plan (IDP) page 100.

Request:

A. Please provide all interim and/or final reports or presentations with findings from
the CEE geo-targeting demand response pilot.

B. The Company states that, at the time the pilot site was identified, the estimated
capacity need was 1.5 MVA. Please provide an updated estimate of the capacity
need in the pilot site.

Response:

A. The geo-targeting pilot is managed by Center for Energy and Environment (CEE).
The pilot itself is to review and determine whether a non-wires alternative focusing
on energy efficiency and demand response could defer a distribution need.
Another important insight into this is how long it would take to accomplish the
necessary changes.

CEE has provided the Company with three exhibits showing progress to-date,
which we provide as Attachments A, B, and C to this response, as follows:

e Attachment A — Exhibit 1: Stakeholder Presentation July 2019

e Attachment B — Exhibit 2: AESP Conference Presentation

e Attachment C — Exhibit 3: Pilot Dashboard January 2020

B. When the pilot site was identified in 2018, the estimated capacity need was 1.5
MVA. The site was chosen due to the mix of customers available for CEE’s pilot,
the location and a capacity need that was identified for several years into the
future. This timeframe provides more time for CEE to analyze and address the
projected capacity need through non-traditional means. The most recent forecast
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shows the capacity need no longer exist for this area; however, this could change.
For purposes of the pilot, the results will still be compared to the original
estimation of a2 1.5 MVA need to assess whether or not that need could be
addressed with the non-traditional actions.

CEE’s Geo-Targeting pilot is still ongoing and is set to conclude in June of 2020. The
pilot should indicate whether non-traditional resources could have been used to
eliminate or delay a 1.5 MVA need in this area in a cost-effective manner.

Preparer: Jessica Peterson

Title: St. Regulatory Analyst
Department: ~ Customer Solutions
Telephone: 612.330.6850

Date: January 23, 2020
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Geo-targeted Distributed Clean
Energy Initiative

Non Wires Alternative Stakeholder Meeting

July 10, 2019
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Center for Energy and Environment
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Advanced and Integrated Grid Projects

Advancing load as a resource in a modernized and low
carbon grid

Strategic and beneficial electrification
Load shifting for renewables integration
Energy efficiency in distribution planning
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e Project Funding

Three year grant from the Legislative Citizen’s
Commission on Minnesota Resources (LCCMR)

* Environmental trust fund — supports a variety of natural
resource conservation efforts

* 17-member Board, appropriate ~$50 million per year

CEE and Xcel Energy collaborating using current
programs

Additional support from the McKnight Foundation

e

THE MCSKNIGHT FOUNDATION > 1%
ENVIRONMENT
Ce e AND NATURAL RESOURCES

Center for Energy and Envirenment TR UST F U N D

Pg. 3
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e CEE Core Team: Planning

Jenny Edwards Josh Quinnell
Principal Investigator (Planning) Grid & DER Analysis

—

Rabi Vandergon Lauren Sweeney
Project Manager & Customer &
— . Data/GIS Analysis DER Analysis
CEee
Center for E y and Envir

Fresh Energy IR No. 6
Attachment A
Page 4 of 58

Pg. 4
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e CEE Core Team: Implementation

Ul | [/
Carl Nelson

Principal Investigator
(Implementation)

Jenny Edwards
Principal Investigator (Planning)

Rabi Vandergon
Project Manager

—_

' ‘1
/ \

Jon Blaufuss Ashley Robertson Kristen Funk Stacy Boots Camp
Business Strategies Lead Marketing Lead Director of Commercial Residential Strategies Lead
Programs

Pg. 5
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Non Wires
Alternatives
Overview

Pg. 6
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e Non-Wires Definition

Geotargeting = Non-Wires Alternative = Non-Wires
Solution

Locally targeted distributed energy resources (DER) to
avoid the need for capital investments in the traditional
distribution or transmission system (“Wires”)

E - -
allls N —

Pg. 7
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* Electric Power System Overview
Transmission
Power
Plant
Feeders
. Transformer
. Substations \ . g e
1. Power generation 2. Transmission 3. Servesone or 4. Serves 1,500 t0 b. Serves40 6. Serves4to 12
structure multiple communities 8,000 customers to 400 customers
customers
Integrated Resource Plannin L .
J o ning Distribution Planning
and Transmission Plannlng

Pg. 8
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.* “Wires” Capacity upgrades

cee”

Center for Energy and Envircnment Pg. 9



Docket No. E002/M-19-666
Fresh Energy IR No. 6
Attachment A

Page 10 of 58

* Non-Wires Principles

The non-wires project should cost less than the
present value of the avoided wires project

Large projects can defer transmission lines or

substations; smaller projects can address transformers
or feeders

Larger projects need more deferral, but will have
higher budgets and larger footprints to work with.

Non-Wires Cost Wires Cost

s < S

nergy and Environment Pg. 10



Docket No. E002/M-19-666
Fresh Energy IR No. 6
Attachment A

Page 11 of 58

» Typical mainline distribution feeder with
three sections capable of system intact N-O
and first contingency N-1 operations

Feeder 1 Feeder 1 Fee(.ier 1
Section 1 Section 2 Sef:tlon 3 :
Loading = 25% Loading = 25% Loading = 25%
Fault
Feeder é A
Hegier ' *—@ *—@ s Feeder

Feeder #1 #4

® ®
et Tie to -
Feeder DEY
Fe;tzler #3 ® ® Switch - Normally Open
@®—@ Switch - Normally Closed

Switch

(Xcel Energy 2017)
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-* Examples of Other NWA Projects

Swartz Efficiency
" Creek Vermont

Boothbay
Harbor

Nantucket

Southern
California _
Edison Tiverton
\ Little-
£ Compton
. . Brooklyn-
' Queens

cee”

Center for Energy and Envircnment Pg. 12

. States with geotargeting projects

Last Update Nov 2018
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.* Geotargeting Projects by Stage

Portland
General Electric

Southern
California
Edison

l

NWA Project T (B et T Ty Verified
Launched Deferment

Tiverton
Little-
Compton

Efficiency
Vermont

Brooklyn-
Queens

Last Update Nov 2018

Nantucket

C@e:' Swartz

Center for Energy and Envircnment

Boothbay ro 1
Creek Harbor
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* Projects vary In scale

Brooklyn-Queens
Demand Management

Efficiency Vermont
Geotargeting Program

Boothbay Smart Grid
Reliability Pilot

Energy Savers Club -
Swartz Creek Project

Tiverton and Little
Compton SRP Pilot

cee” 0 5 10 15 20 25 30 35 40 45 50
e Deferral needed (MW)

Pg. 14
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e Context iIn Minnesota

No existing mandate or incentive framework to pursue
non-wires projects

Pilots have been considered or proposed in some
cases

Utilities that file Integrated Distribution Plans with the
MN PUC report on the number of potential projects

Non-Pipes alternatives are also something to consider

ter for Energy and Envirenment Pg. 15
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ummer Savings
Pilot

cee”

Center for Energy and Envircnment

Pg. 16
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e CEE Pilot: Learning Objectives

What types of distribution system needs offer the best
opportunity for DER?

To what extent can location-specific targeting with
additional customer incentives lead to increased
DER?

What customer end-use characteristics make for the
best opportunities? Can the DER screening process
be automated?

What is the statewide potential for non-wires solutions
to defer distribution upgrades?

What type of program and policy changes are needed
to support non-wires solutions in Minnesota?

Pg. 17
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.® Overall Project Timeline

2017 2018 2019 2020

ACTIVITY 1
Pilot Planning & Assessment

ACTIVITY 2

Market & Deliver Programs at
Pilot Site(s)

ACTIVITY 3
Evaluate & Report

cee”

Center for Energy and Envircnment Pg. 18
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o* Steps to Delivering NWA Resource

Site M DER DER Dispatch
Identification Asse.ss.m.e:nt |dentification Procurgment & Operation
& Eligibility & Delivery

—----------N
N -

Project Scope

cee”

Center for Energy and Envircnment Pg. 19
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System Overview

cee”

Center for Energy and Envircnment

Pg. 20



e Initial Site Evaluation
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* Developing Deferment Criteria

DISTRIBUTION NEEDS DER POTENTIAL

* Project Timeframe * Building and load type
* Driving Need for Upgrade: Customer type
* Load Growth / Capacity Customer propensity for

 Age of infrastructure action

* Reliability * Land use

* New Development * Procurement “Scopability”
* Project Cost - Others

* Others
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* Non-wires solution deferral concept

A

N-1 threshold

1 Year deferral of

wires solution

-
-

>
= —
'S = ral
© ) Oad gr = s ( defer
=3 Prosected\ - aftef 1yed
- - \_03
S
3 | ' |
— Non-wires solution
Year 1
>
Project date
cee” e
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* Project Cost for Traditional Solution

» $3.3 M total cost estimate in 2022 or later
* 1-year project deferral requires 0.5 MVA of savings
* Amounts to a value of $152,050

owseromsy
roosea — 15250

Achievable —> (5295,361)

se0520

nergy and Envirenment Pg. 25
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System
Analysis
Overview
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e Screening Distribution Projects

System/Project Needs:
* Upgrade need is based on capacity
Capacity need is 3 - 5 years out
Project need is at the feeder level (versus substation)
Estimated project cost is > $400,000
No community solar plans
Historical system data available

Customer Types:
* Representative balance of residential and business customers
* Not dominated by a single large customer (> 20% of the load)
* Over 1,000 customers

cee”

Center for Energy and Environment Pg. 27



e Initial Site Evaluation
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e Selection Criteria

Key Criteria

Load at risk (MVA)
Project Cost ($)
Customer Count (#)
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Other Criteria

Residential and Commercial
Monthly Peak Factor

Community Solar Garden Potential
Loads by Customer Segment

DR Penetration

Location: Metro / non-Metro

Distribution location: Substation /
Feeder

Project type
Annual Energy (kWh)
Monthly Peak (kWh)
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»® Project Cost per Load at Risk
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e Load at Risk per Customer

1.8
1.6

Load at Risk / Customer
(kW /#)
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* Project Cost per Customer

Project Cost / Customer

(5/#)

1600
1400
1200
1000
3800
600
400
200

Docket No. E002/M-19-666
Fresh Energy IR No. 6
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* Project Detalls

* Between 1.6 — 2.5 MVA load at risk in 3-5 years
* Project is “N-1" risk, meaning if there is an outage, not
all of the predicted load can be transferred.

* Traditional wires is new 35 kV transformer and feeder
and existing reconfigure feeders

|

Pg. 33
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* Understanding System Needs

Analyze 3 — 5 years of system data at the substation,

transformer, and feeder levels
ldentify when and why do peak events occur

Consider variations peak events across the system

% Peak ks Gt

|
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.* Peak Load versus Peak Characteristics

* Peak load for capacity planning
* Peak characteristics for how EE / DR will influence peaks

0.4 -

Loaded Capacity
o
P

0.2 1

Hour of Day

3
cee”
enter for Energy and Envirenment Pg. 35



Cee

ter for Enet

Each feeder has its own characteristics
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e Feeder Contribution to Peak Load

0.5

% Loaded Capacity
o = o
o w P

o
-

v and Envire

©

>
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Hour of Day

P
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e Final Estimate of N-1 Load at Risk

0

. Coincident Peak
§ Independent Peak
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* Project Cost for Traditional Solution

- $3.3 M total cost estimate in 2022 or later
* 1-year project deferral requires 0.5 MVA of savings
* Amounts to a value of $152,050

owseromsy
roosea — 15250

Achievable —> (5295,361)

se0520

nergy and Envirenment Pg. 40
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Site
Characteristics &
Strategy

cee”

Center for Energy and Envircnment

Pg. 42
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e Sartell and Sauk Rapids, MN

@)
Fruitville
St Stephen
Parent
Sartell
©
Sauk Rapids @)
yseph
Waite Park St Cloud
@)
(25)
©
— (:I\r\filﬂ Cab'e Dvimminl alia
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.¢ Pilot Area Customer Base

11K
10K
9K
8K
/K
6K
5K

Customer Count

4K
3K
2K
1K

2014 2015 2016 2017 2018
“ Business B Residential

cee”

Center for Energy and Envircnment Pg. 44
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e Two-Pronged Strategy

1. Energy Efficiency and 2. Existing Demand
New Demand Response Response
* Use enhanced incentives * Activate existing DR in
and targeted marketing of targeted location
existing programs to achieve . Examine customer
higher goals in a shorter response, potential attrition,
timeframe etc.
* Goal of 500 kW locally - Goal of verifying 500 kW

coincident demand reduction demand reduction



e Strategy 1. EE and New DR

o
o))
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©
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Electric Savings Load (MW)

Hour of Day
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New - Commercial Refrigeration
(Including Custom)

mmm New - One Stop Efficiency Shop
(Small Business Lighting)

mmm New - Commercial Lighting
Efficiency

mw New - Commercial Cooling
Efficiency

mmm New - Residential Demand
Response (AC Rewards)

I Existing - Residential Demand
Response (AC Rewards)

mm New - Home Lighting - Bulb
Giveaway

New - Home Energy Squad (Install)

== Distribution Peak (1-Year Deferral
Need)

Pg. 46
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- EE and New DR Impact

Average Annual Geotargeting Total 2019 Geotargeting
Participants (2015- Incremental Participants Demand
2017) Participants Reduction (kW)
Home Energy Squad (Lightin
-nergy Squad (Lighting 20 130 150 51 kW
Reduction)
Home Lighting (Bulb
: - 1,200 1,200 21 kW
Giveaways)
Residential Demand
18 80 98 70 kW
Response (AC Rewards)
Residential Smart Thermostat
: -- 80 80 0 kW
(Direct Install)
Commercial Refrigeration
) - 7 7 83 kW
(Including Custom)
Commercial Lighting
o 28 24 52 223 kW
Efficiency
One Stop Efficiency Sho
Sl 18 16 34 69 kW
(Small Business Lighting)
Commercial Cooling
o 11 7 18 14 kW
Efficiency

C Total Demand Reduction 546 kW

Center for Energy and Environment Pg. 47
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oe Strategy 2: Existing Demand Response

* Activate existing customer resource in this targeted
location

* Current Subscriber Count:

Customer Total Subscribed
Count (kW)

Residential Saver’s
, 4,451 3,286
Switch
Saver’s Switch for
: 518 698
Business

cee”

enter for Energy and Environment Pg. 48
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Targeting
Customers

Pg. 49
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Targeting residential premises
(with fake data)

One Point Cooling Fit

0 20 40 50
Outdoor Air Temperature, F

Pg. 50
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Targeting residential premises
(with fake data)

Two Point Heating and Cooling Fit

0 20 40 50
Outdoor Air Temperature, F

Pg. 51



Docket No. E002/M-19-666
Fresh Energy IR No. 6
Attachment A

., Results from cleaned residential utitrty

* data
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cee”

Center for Energy and Envircnment Pg. 52



e Targeting businesses

High summer kW
Business type (e.q.

grocery store vs. school) |

Past demand side
management (energy
efficiency or demand
response) program
participation

Aerial imagery analysis
for cooling opportunities

S -
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e Business blitz

Door to door in focused areas
Ranked by summer kW
Warm leads (prior DSM)
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Pilot Progress &
Early Lessons

cee”

Center for Energy and Envircnment

Pg. 55



, Marketing to customers

Direct mail and
emaill to customers

City website content
Social media

City meetings
(Chamber of
Commerce, etc.)

Business blitz

ities of Satell mvd Sauk Nanids 10 oMer residents
v bl with the Oty Summes Savi

o the ¢
on unit ings Srogram

Docket No. E002/M-19-666
Fresh Energy IR No. 6
Attachment A

Page 52 of 58

Neel Lnergy 1s teaming wp w
the chince 10 save money

ENERGY SAVINGS OPPORTUNITIES FOR BUSINESSES

Xeel Energy is teamang up with the cities of Sartell and Sauk Rapeds 1o
offer the Uity Summer Savings Program. Business owners will have the
chance to save maney on their utility bills by upgrading inefficient
equipment and taking advantage of availsbie rebates.

Bonus rebates from Xcel Energy are available for businesses that complete

Don’t delay, schedule your visit today! Call 651-328.6226 focamiarcad wmtede = fou BRiwc e oo
Aok B gy sty et s prividen

JUMP
INTO
SUMMER
SAVINGS

€2 XcelEnergy:

Pg. 56
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e Initial Lessons

Billing data vs. usage data

Context of NWA within CIP

Targeted marketing vs. enhanced incentives
Political boundaries (cities) vs. feeder boundaries

Using existing assets (e.g. DR) versus acquiring
new

nergy and Environment Pg. 57
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e Pilot lessons to come

Outreach channel success
* Residential
* Business
Comparison of participation vs. baseline

Verification of load reduction
* Potential DR (figuring out operational details, TBD)
* Deemed efficiency
* Next summer — dependent upon hot days

cee”

Center for Energy and Environment Pg. 58
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* High Level Takeaways

Peak needs (and therefore non-wires solutions) can be
highly variable at the feeder level

There are untapped opportunities for customer
segmentation to focus on peak reduction opportunities
— but also paralysis by analysis.

The “runway” for acquiring targeted non-wires
alternatives is a key variable but this can be shortened
with program design

Working with the communities has been critical for
success to date

Pg. 59
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* Findings From Other Project Examples

Predicted load growth does not always o
materialize

Large and diverse customer subset is
beneficial MICHIGAN

Implementers often leverage existing ?
programs versus create new ﬂ:t(}

Efficiency/ DR remain lowest cost
options, battery highest, though higher f‘fﬁ
value in firm resources for grid |
operators

MAINE

cee”
Energy and Envircnment s

Center for PSHIRE
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* Next Steps

Goal to finalize pilot signups by August 2019, with
projects completed at the end of this year

We will be evaluating statewide potential for these
types of projects

Report out will include:
* Achieved participation and savings
* Pilot costs

* Program design opportunities to integrate non-wires
alternatives

cee”

Center for Energy and Environment Pg. 61
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Questions?

cee”

Center for Energy and Environment
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WHEN SUMMER
SERVES A HOTDISH
OF PEAK LOAD,
DERS TAKE ACTION

ASSOCUATION OF ENERGY
SERVICES PROFESSIONALS

EEVOLUTION
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 NWA projects use geographically-targeted distributed E
energy resources to avoid the need for capital e
Investments in transmission or distribution systems ;

AL
oo, -’

et hae

* The non-wires project provides value by deferring or N/
reducing (but not necessatrily totally avoiding) the need for =
Infrastructure investment

(for our project: deferral value = net present value of
Interest & other capital costs avoided, for the number of
years the investment is deferred)

EEVOLUTION
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MINNESOTA UTILITY SALES

Connexus Dakota
Energy Electric
1,918,613

Cooperative ® |nvestor Owned = Municipal

EEVOLUTION

Source: EIA. 2018. Annual Electric Power Industry Report, Form EIA-861 detailed data files.



https://www.eia.gov/electricity/data/eia861/
https://www.eia.gov/electricity/data/eia861/
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ENERGY EFFICIENCY LEADERSHIP

* Most improved
B Ranks 1-10
Il Ranks 11-20
I Ranks 21-30
B Ranks 31-40
I Ranks 41-51

Source: ACEEE. 2018. The State Enerqy Efficiency Scorecard
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EEVOLUTION


https://aceee.org/state-policy/scorecard
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https://aceee.org/state-policy/scorecard
https://aceee.org/state-policy/scorecard
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TOP 10 US STATES FOR
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Source: EIA. 2018. Annual
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OVERALL PROJECT TIMELINE
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Evaluate & Report

2018

2019
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SITE CHARACTERISTICS
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2019 % Increase Total Demand

Participant from Budget Reduction

Goal Average Increase (kW)
Residential Lighting — Direct Install 150 650% $10,500 51
Residential Bulb Giveaway (New) 1,200 N/A $1,332 21
Residential Smart Thermostats 80 340% $13,200 70
Commercial Refrigeration (New) 7 N/A $24,900 83
Commercial Lighting — Large Business 52 86% $66,924 223
Commercial Lighting — Small Business 34 89% $20,706 69
Commercial Cooling 18 64% $4,200 14
Total $141,762 531
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EXISTING DEMAND RESPONSE

* High penetration of existing demand response enrollment on
target feeders

e Current subscriber count:

Customer Total Subscribed
Count (kW)
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RESIDENTIAL ANALYSIS
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* High summer kW
* Business type
» Past program participation

 Aerial imagery analysis for
cooling opportunities
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COMMUNITY BASED MARKETING

JUMP INTO SUMMER SAVINGS
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ENERGY SAVINGS OPPORTUNITIES FOR BUSINESSES

Xcel Energy is leaming up with the citles of Sartell and Sauk Rapids 10
offer the City Summer Savings Program. Business owners will have the
Don’t del ay, sche chance to save money on their utlity bills by upgrading inefficient

5 equipment and taking advantage of available rebates.

Bonus rebates from Xcel Energy are for busi: that
'() Xcel Energy’ recommended upgrades — for a limited time only.
€2 XcelEnergy'
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RESULTS TO DATE: RESIDENTIAL
REFERRAL SOURCES
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RESULTS TO DATE: RESIDENTIAL
VISITS AND THERMOSTAT
INSTALLATIONS
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RESULTS TO DATE: BUSINESS
AUDITS AND COMPLETED PROJECTS

Lighting Audit Sign-ups
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Completed Projects Goal

Cooling Audit Sign-ups
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EARLY TAKEAWAYS

 EXisting demand response resources can be
deployed at a distribution level

* Non wires alternative pilots can be
useful to break down internal silos
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EARLY TAKEAWAYS

 EXisting demand response resources can be
deployed at a distribution level

* Non wires alternative pilots can be useful to
break down internal silos

* Higher and faster penetration of
existing programs is achievable

Xcel E
the chance to save money on
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free.

Don’t delay, schedule your visit today! Call 651-328.6226
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EARLY TAKEAWAYS

 EXisting demand response resources can be
deployed at a distribution level

* Non wires alternative pilots can be useful to
break down internal silos

* Higher and faster penetration of existing
programs is achievable

* Tight budget — heavy lift
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EARLY TAKEAWAYS

 Existing demand response resources can be
deployed at a distribution level

* Non wires alternative pilots can be useful to
break down internal silos

* Higher and faster penetration of existing
programs is achievable

 Tight budget — heavy lift

e Partnering with local communities can
pay off, even with boundary challenges
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GEOTARGETING

RESIDENTIAL
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COMMERCIAL

Business Blitz Results Commercial Audit Sign Ups

I Audits Scheduled [l Audits Completed
150

Businesses

Date + visited

Audit sign ups

1. Jul 11,2019 82 8
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Xcel Energy Information Request No. 7
Docket No.: E002/M-19-666

Response To: Fresh Energy

Requestor: Isabel Ricker

Date Received:  January 13, 2020

Question:

Reference:
Xcel’s November 1, 2019 Integrated Distribution Plan (IDP) page 107.

Request:

Please provide all data, analysis, studies, reports, or spreadsheets with all formulas and
links intact supporting the Company’s claim of the “need to improve reliability on
those elements of the system that are the closest to our customers as well as provide
the infrastructure to support increased DER integration.”

Response:
Northern States Power Company objects to this Request as overly broad and unduly

burdensome. Subject to the foregoing objection, we respond as follows:

The programs we propose as part of our ISI initiative may support both reliability and
improving the distribution system’s readiness to support increased Distributed Energy
Resources (DER) integration. We do not, however, maintain spreadsheets or
workpapers specific to each of these objectives. That said, please see our response to
Fresh Energy Information Request No. 2 for discussion regarding reliability. In this
response, we discuss ISI in relation to increased DER integration.

Design standards for our NSP system have evolved since significant portions of the
system were originally designed and installed. Over time, our typical specifications for
transformer and wire size have increased, and our current NSP design standards
provide both increased capacity and better impedance attributes over what may have
been historically installed. Replacing older equipment with equipment that satisfies

our current design standards is one way we can support higher adoption levels of
DER and electric vehicles (EV).



A tangible example contemplated by ISI is the replacement of 25kVA transformers,
which was a common design standard for a shared secondary service to neighboring
residential customers, with 50kVA transformers, which is our current design standard.
Such upgrades to transformers and related secondary replacements increase the
capacity of the system, which increases the level of DER or EV that can be
accommodated without voltage and/or thermal impacts.

We also note that Xcel Energy is a participant in Electric Power Research Institute’s
(EPRI) DER integration research and working group, and there has been much
discussion around how pockets of distributed solar resources connected in localized
areas can contribute to high voltage situations. Programs we propose as part of our
ISTI initiative would address this through targeted equipment upgrades, such as the
transformer example noted above and as further discussed in our response to FE-11.

Finally, please also see our response to FE-9 for discussion regarding preliminary
efforts we have underway to gain insights into the design of our residential secondary
service in relation to EV charging. We also outline the work we are currently doing
with NREL to model and analyze the impacts of higher penetrations levels of EVs on
our Minnesota distribution system.

Preparer: Betsy Coppock As to Objection Only: Matt Harris
Title: Principal Engineer Principal Attorney
Department:  Electric System Performance General Counsel

Telephone: 303.571.3537 612-330-7641

Date: January 30, 2020
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Xcel Energy Information Request No. 9
Docket No.: E002/M-19-666

Response To: Fresh Energy

Requestor: Isabel Ricker

Date Received:  January 13, 2020

Question:

Reference:
Xcel’s November 1, 2019 Integrated Distribution Plan (IDP) page 110.

Request:

ease provide all data, analysis, studies, reports, or spreadsheets with all formulas an
Pl provide all dat lysis, stud port preadsheets with all f 1 d
links intact supporting the Company’s claim that its system is in need of investment to
“prepare ... for electric vehicle penetration in advance of rapid and widespread
customer adoption.”

Response:
Northern States Power Company objects to this Request as overly broad and unduly

burdensome. Subject to the foregoing objection, we respond as follows:

Our work on preparing our distribution system for electric vehicle (EV) adoption to
date has involved high-level or preliminary analysis pertaining to the clustering of EV
charging (level 2) on a residential secondary service. We are conducting this work to
develop a framework that would help to identify areas for further analysis and
research, as well as to identify potential pathways for cost-effectively increasing EV
hosting on secondary services, while limiting customer impacts that can result in
outages, such as those we discuss below.

The kinds of impacts we are beginning to examine in relation to residential EV
charging include: feeder and secondary service voltage and thermal management, and
other operational considerations including power quality and switching limitations.
One of our objectives is to gain insights into the effects of EV charging on secondary
service designs to ensure our current and legacy residential secondary service designs
are capable of meeting the loading (thermal), voltage and power quality performance
limits in a variety of scenarios of EV growth.



Preliminary findings from our work identified potential system elements, primarily
older and smaller conductor and transformers that may require upgrading to
accommodate clustered EV loads. The upgrades that may be necessary appear to be
largely due to low voltage concerns but also overloads in some cases.

This residential customer-level focus is appropriate because we expect that 80 percent
to 85 percent of light weight vehicle charging will be done at home, with some shift to
workplace and other commercial charging as such infrastructure becomes available.
We also expect that battery electric vehicles (BEV), which are best supported at the
residential level by Level 2 (240 V) charging equipment, will predominate the EV
market. Level 2 chargers comprise a range of higher capacity options (generally from
5-10 kW, but potentially as high as 19 kW) which place a greater demand on the
distribution system than that of Level 1 (120 V) chargers. Today, the residential
system has many small 25kV and 37.5kV transformers along with smaller wires.

Many of these transformers and wires have been in place for decades and have
gradually supported increases in load as customers adopt new technology. Electric
vehicle charging load has the potential to be too large of a step increase on the current
infrastructure, such that it may have difficulty adequately supporting the new level of
load in some locations.

In addition, we expect that electric vehicles will cluster in certain neighborhoods, but
the impacts of such clustering have not been well studied. Today, industry EV studies
largely focus on the higher level aggregate impacts, such as generation adequacy or
impacts to system load growth. Where studies do address distribution impacts, EV
clustering is not significantly addressed, and there is little to no consideration of
neighborhoods built to legacy design practices. We look forward to additional
industry analysis in this area to complement the work that we are doing directly. In the
tuture, we intend to leverage advanced metering infrastructure (AMI) data to help
examine EV impacts. For example, we could utilize data analytics to identify issues
with transformer overloading or low voltage.

The figure below illustrates the large impact EV charging could play on a
neighborhood secondary system compared to historical loads.



Figure [FE-9] 1: Illustration — EV Impact in Relation to Historical Residential
Loads
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As peak demands increase at the neighborhood level, with larger capacity chargers and
EV clustering, voltage drops on the secondary and service conductor will increase
with the potential for greater service voltage issues. Low voltage at the meter will
likely be the first indicator that the secondary system is inadequate, but outages due to
overloaded transformers will also likely occur. The figure below illustrates how
quickly the addition of just one EV charger can overload a 25kVA transformer.

Figure [FE-9] 2: Illustration — EV Charger Impact on 25kVA Transformer
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Risks posed by the legacy overhead (OH) distribution installations may be mitigated
by performing proactive circuit loading analysis to identify locations where infill of
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high capacity EV charging has the highest probability of causing overloading and
voltage quality issues.

Attachment A to this response is a map showing distribution backyard transformer
capacity per customer, illustrating the potential impacts to the residential distribution
infrastructure as EV penetration increases. Our analysis is ongoing.

Finally, we note that we are currently working with NREL to model and analyze the
impacts of higher penetrations levels of EVs on our Minnesota distribution system.
This project is part of a widespread DOE research effort in this area.! The project will
be modeling 15 feeders on the distribution system with varying adoption levels of
EVs on each feeder. The NREL model will compare distribution impacts for both
unmanaged and managed charging scenarios. The research project is underway, and
we expect results to be available likely later in 2020.

Preparer: Betsy Coppock As to Objection Only: Matt Harris
Title: Principal Engineer Principal Attorney
Department:  Electric Distribution Engineering General Counsel

Telephone: 303.571.3535 612-330-7641

Date: January 30, 2020

1 See DOE Announces $80 Million invested in Advanced Vehicle Technologies Research,
https:/ /www.energv.gov/articles/department-energy-announces-80-million-investment-advanced-

vehicletechnologies-research
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Xcel Energy Information Request No. 11
Docket No.: E002/M-19-666

Response To: Fresh Energy

Requestor: Isabel Ricker

Date Received:  January 13, 2020

Question:

Reference:

Xcel’s November 1, 2019 Integrated Distribution Plan (IDP) pages 111-113.

Request:

Please provide all data, analysis, studies, reports, or spreadsheets with all formulas and
links intact supporting the need to:
A. Underground 20 miles of overhead tap system in 2021 and 30 miles in 2022.
B. Reinforce the equipment on up to 900 poles in 2021 and 2022.
C. Replace the transformer and the associated secondary wire at up to 150
locations in 2021 and 2022.
D. Address up to 200 different high customer count taps in both 2021 and 2022.

Response:
Northern States Power Company objects to this Request as overly broad and unduly

burdensome. Subject to the foregoing objection, we respond as follows:

As we discussed in our response(s) to Fresh Energy IR No(s). 2, 8 and 10, we do not
yet have specific plans related to these particular investments. Rather, the ISI
represents planned capital investment in the out-years of our 5-year budget cycle that
is composed of programs intended to address system interruptions and the customer
experience, and improve our system resiliency through a multi-pronged approach. As
also discussed in other responses, the specific quantities of system components
associated with our ISI plans and discussed in the 2019 IDP for individual ISI
programs are estimates and are still being evaluated.

That said, after identifying the categories of investments and underlying programs

planned for IS1, as laid out in Attachment A to Fresh Energy IR No. 8, we developed
the estimated quantities by first considering high-level dollar estimates associated with
each work type, as well as finding a blend of work that would not exhaust engineering,
design, construction or material resources in any given time period or area. We believe

1



this approach strikes an appropriate balance of capital investment across all categories
and programs we identified while continuing to maintain our strategic objective to
keep customer bills low. While we do not have any final reports or analyses at this
time, we discuss several of the referenced ISI program components below, as well as
our current thoughts on various opportunities to make our system more resilient to
the operational, physical, and electrical stresses it experiences every day — and at the
same time, improve service to the customers served from those components of our
system. Finally, we note that we intend to deploy ISI programs in a way that allows us
to learn and adjust based on our findings throughout the project lifecycle.

ISI Program Insights

Underground 20 miles of overbead tap system in 2021 and 30 miles in 2022. As noted in the
IDP, and to provide perspective for this program, we have over 13,000 miles of
overhead tap lines. That means the 50 miles of proposed undergrounding represents
0.4 percent of our overhead tap system. This program proposes to underground
approximately 50 miles of high impact tap lines that will provide valuable experience
and information to guide future work. At the same time, it will yield substantial
service performance improvement for customers connected to those lines.

Reinforce the equipment on up to 900 poles in 2021 and 2022. As noted in the IDP, our
current pole inspection program flags approximately 2,500 potentially degraded
components each year. This ISI program would incrementally increase our focus on
improving the resilience of these important system components, which will translate
to improved service to customers from less frequent and/or shorter outages.

Replace the transformer and the associated secondary wire at up to 150 locations in 2021 and 2022.
This ISI program would take a modest initial step to upgrade aged service
transformers and secondary wire on a sample of locations at greatest risk of
ovetload/voltage issues from present and future demands, including growing
DER/EV adoption by customers.

Address up to 200 different high customer count taps in both 2021 and 2022. As noted in the
IDP, high customer count taps have a large contribution to tap-level SAIDI. This
program takes a step toward addressing performance on taps with the highest
improvement opportunities. Through this program, we expect to reduce the number

of tap outages with high customer counts. We discuss this further on pages 113-114
of the IDP.

Potential System Hardening Opportunities

The Xcel Energy electric distribution system serves customers with an average electric
service availability of 99.96 percent (including times of stormy weather). Although the
company provides a very high level of service availability, the average customer is still

2



without electric power 145 minutes per year. Some of the customers experiencing
outage events can see total interruption durations many times this level, and, at the
same time, customers have an increasing expectation of uninterrupted electric service.

The number and impact of electric system outages increases with greater physical
stresses on the system. The design and health of electric distribution assets affects
their ability to provide uninterrupted supply of electric power to customers during
routine operation and under conditions that place additional operational physical and
electrical stresses on the electric distribution system. (e.g. vegetation/trees, wind, ice,
electric loading)

Electric distribution outages can be reduced through actions taken to harden
distribution assets to stresses they may be subjected to. To harden the distribution
system means to increase its resilience (survivability) to stresses that could cause
power interruptions and that could damage system components and reduce outage
duration if an event were to occur. We discuss below, the implications of these
stresses in terms of service disparities among customers and also the system
constraints to meet changing customer service demands — both of which will also help
to sustain the health and performance of a system, portions of which have been in
service for many decades.

Service disparities. Overhead (OH) electric distribution assets have the highest risk for
outages stemming from environmental stressors. For example, NSPM All Day
System Average Interruption Duration Index (SAIDI) per circuit mile for
underground (UG) Tap is approximately 17 percent of OH Tap, and UG Mainline is
only about 21 percent of OH Mainline. This illustrates a performance disparity for
service to OH customers that focused hardening efforts can improve.

Distribution Constraints. A change with the potential for significant impacts to the
distribution system that is beginning to take place is increasing adoption of electric
vehicles and the associated demands of home charging. As discussed in our response
to Fresh Energy Information Request No. 9, infill of residential electric vehicle load
will stretch and in many cases exceed the capability of older distribution secondary
lines with small size conductor and small size transformers, causing capacity and
voltage constraints. Connection of distributed energy resources (DER) will also have
similar impacts. These upgrades will address aging infrastructure while also meeting
changing electric distribution service demands, including those stemming from EV's
and DER.

Line improvement options include rebuilding OH lines or replacing OH lines with
UG lines. At the time of rebuild, we will complete a review of the capacity needs and



consider incorporating capacity upgrades, which may involve incremental cost but
provide a better long-term solution.

For example, rebuilding an OH line to increase capacity will upgrade it to current
design standards — improving its asset health and service reliability performance while
also increasing capacity and power quality performance— however, the many stresses
that impact OH systems will remain a threat. Alternatively, converting that same line
to UG, we can increase the line capacity and power quality performance — at the same
time incrementally improving its resilience beyond an overhead rebuild by eliminating
the additional stressors associated with OH lines. Generally, UG construction is more
expensive than OH construction, but those increased costs can be offset by the
benefits from the increased resilience and customer experience.

Converting lines from OH to UG provides many benefits in terms of improved
reliability, avoided costs associated with outage response and maintenance — and
qualitative benefits, including public safety and improved aesthetics. Challenges
associated with undergrounding previously overhead lines include: (1) obtaining UG
construction easements, (2) fewer but generally longer fault repair times (durations
can however, be mitigated with looped construction), and (3) deciding which portions
are to be undergrounded and which will remain overhead. Cost implications include:
(1) higher incremental construction costs compared to OH rebuild and repair of
taulted equipment, and (2) lower costs associated with vegetation management and
pole inspection, to name a few.

Some of the considerations relevant to determining where we may get the greatest
benefit from converting OH to UG rather than rebuilding the OH lines vary by
distribution level. At all levels, relevant considerations include:

e The disparity between OH and UG performance
e The customer impact/benefit per avoided interruption event

e Costs and other implications associated with the conversion

Additional considerations specific to each distribution level include the following:

o Feeder-1evel. The prevalence of remote sensors and controls, such as from Fault
Location Isolation and Service Restoration (FLISR), which has the potential to
reduce the incremental benefits associated with UG conversion by on average,
about 45 percent.

®  Primary-Level. Significant portions of the aged OH Primary system have
degraded components and smaller copper conductor.

o Secondary-Level. In addition to changes to Service and Service Entrance
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facilities estimated to average several thousand dollars per home, there are
potential challenges and costs for customers if it impacts their service panel or
other customer-owned equipment. Significant portions of the aged OH
secondary system have degraded components and smaller copper conductor.

We note that combined, investments in Secondary, Transformer and Services have
about 1/10th the reliability impact of investments in Tap Primary — however, they
contribute about 43 percent of outage events during major event days (storms), which
is a heavy demand on resources during escalated operations. That said, at this time,
we believe investing at the OH Primary level provides the greatest opportunity for
hardening to improve system performance — particularly where existing OH is
inadequate to serve changing capacity demands, and asset health has deteriorated to

the point that the OH assets would require a substantial rebuild to serve the changing
load.

We provide Attachment A, which is an example of work we have underway that will
assist in identifying areas of opportunity for overhead tap programs. Itis a map of
our Minnesota service area color-coded based on volume of customer minutes out
(CMO) for the 2014-2018 time period, and the location of smaller conductor that may
not adequately support changing customer service demands, including those
stemming from EVs and DER.

Preparer: Betsy Coppock As to Objection Only: Matt Harris
Title: Principal Engineer Principal Attorney
Department:  Electric Distribution Engineering General Counsel

Telephone: 303.571.3535 612-330-7641

Date: January 30, 2020
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Xcel Energy Information Request No. 14
Docket No.: E002/M-19-666

Response To: Fresh Energy

Requestor: Isabel Ricker

Date Received:  January 13, 2020

Question:

Reference:

Xcel’s November 1, 2019 Integrated Distribution Plan (IDP) pages 116-124.

Request:
Please provide all data, analysis, studies, reports, or spreadsheets with all formulas and

links intact supporting the need to:

A. Replace up to four additional miles of mainline cable in 2021, up to nine additional
miles of mainline cable in 2022, 10 additional miles of URD cable in 2021, and up
to 12 additional miles of URD cable in 2022.

Perform up to 60 miles of cable assessment and rehabilitation in 2021 and 2022.
In-service up to eight feeder exits in 2021 and 2022.

. Replace up to four additional substation transformers in 2021 and approximately

10 additional substation transformers in 2022.
Replace up to 32 breakers, 42 relays, and 5 RTU/LCUs at multiple substation
locations across Minnesota during 2022.
F. Address up to 500 poles with the pole fire mitigation program in 2021 and 2022.
G. Replace up to 1,000 lighting arrestors in 2021 and 2022.

CoOw

e

Response:
Northern States Power Company objects to this Request as overly broad and unduly

burdensome. Subject to the foregoing objection, we respond as follows:

With respect to Parts A-E, please see our response to FE-11 for general information
about our approach and how we identified ISI program component estimates. We
discuss several of the referenced ISI program components below and, as with all ISI
programs, note that we intend to deploy ISI programs in a way that we can learn and
adjust based on our findings throughout the project lifecycle.



Replace up to four additional miles of mainline cable in 2021, up to 9 in 2022; Additional 10
miles of URD in 2021 and 12 miles in 2022. As noted in the IDP, we have approximately
250 miles of mainline and 2,700 miles of underground tap cables of a legacy design
and manufacture that we have learned over time are prone to a significantly shorter
useful life than the underground cables we currently install. Failures of underground
cables can result in extended repair times. We have ongoing cable replacement
programs that have resulted in improvements to underground system reliability
performance. This program provides would enhance those existing programs and
work to more quickly replace the poorest performing legacy cable on our system.

Perform up to 60 miles of cable assessment and rehabilitation in 2021 and 2022. The
degradation of the legacy underground cable population does not occur uniformly.
Portions of this cable population may continue to provide good service life if we
identify and address weak spots. Modern cable condition assessment technology has
the promise of locating weak spots and facilitating informed repair/replace decisions.
This program would fund a trial of this underground cable management approach to
see if it provides a reliable lower-cost approach to assessing and improving the quality
of our electric service to customers.

Address up to 500 poles with pole fire mitigation program in 2021 and 2022. As noted in the
IDP we currently have 2,600 mainline poles deemed to be at high risk for pole fire
initiation. Pole fires can have a large impact on reliability due to an extended customer
interruption time while repairs are completed. The scope of this program would
support work to address approximately 20 percent of high risk poles.

Pole fires are initiated by high voltage tracking (conductive path over insulating
material) and enhanced by contamination of airborne chemicals. A typical example of
this in Minnesota is the chemicals applied for roadway de-icing during the winter.
Airborne chemicals settle on the pole and can create a semi-conductive surface when
damp, such as from drizzle or light rain.

Poles located along busy roads often support higher capacity electric distribution lines
providing electric service to a great number of customers and also see a higher
concentration of de-icing chemicals. A greater quantity of electrical equipment
attached to the pole increases the opportunity for pole fire initiation. The degree of
complexity of equipment attached to the pole also increases the time it takes to
restore electric service when there is a problem. The weathered surface of older poles
is more conducive to pole fire initiation. Therefore, poles located on high speed busy
roads, are older and weathered, and that have a large quantity of electrical equipment
attached are considered high risk for a pole fire and lengthy repair times leading us to
focus our ISI efforts on these poles.



Mitigation activities to reduce the likelihood of pole fire occurrence include actions
taken to interrupt the path of tracking current. This includes enhanced insulating
components supporting the high voltage conductors. Examples of enhanced
insulation components includes selective use of fog bowl insulators, fiberglass cross-
arms and use of conductor support insulators of a higher voltage class than would
normally be selected based on the operating voltage of the line. Other mitigations
include replacement of degraded components including poles and supporting
structures mounted on the poles.

Replace up to 1,000 lightning arrestors in 2021 and 2022. As noted in the IDP, about 90
percent of the SAIDI impact from lightning arrestors is attributable to a few vintage
models that make up fewer than 30 percent of the arrestors.

Porcelain arresters are the oldest arresters on our Minnesota system. The mechanism
that causes the majority of failures in porcelain arresters is the rubber gaskets at the
bottom and/or top of the arrester. If the gasket begins to leak, changing air pressure
can draw moisture into the arrester. Then, by either internal faulting or in
conjunction with the next arrester operation, water turns to steam and ruptures the
porcelain body or expels the sealing end caps. There is no test equipment or visual
inspection that can be done to determine if the rubber seal has been compromised.
We have not purchased any porcelain arresters since the early-1980s, so all our
porcelain arresters on our system are well beyond their 30 year projected operational
life. As a result, we believe all of these arrestors will need to be replaced over time,
and this proposal is to do so in a systematic way that we believe will be most cost-
efficient and will reduce the number of customer outages.

The other type of arrestor that this program would address is polymer-based, but we
are able to take a more narrow and targeted approach to addressing. The oldest
polymer arrestors on our Minnesota system are also beyond their 30 year projected
life, but most brands show no signs of overheating and have not shown problematic
tailure patterns — with one exception. One manufacturer purchased in the mid-1980s
has had a high failure rate. These arresters are easily identifiable and would be
replaced.

Preparer: Betsy Coppock As to Objection Only: Matt Harris
Title: Principal Engineer Principal Attorney
Department:  FElectric Distribution Engineering General Counsel

Telephone: 303.571.3535 612-330-7641

Date: January 30, 2020
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Xcel Energy Information Request No. 24
Docket No.: E002/M-19-666

Response To: Fresh Energy

Requestor: Isabel Ricker

Date Received:  January 13, 2020

Question:

Reference:

Xcel’s November 1, 2019 Integrated Distribution Plan (IDP) Attachment G2.

Request:

Please provide a spreadsheet containing the data used by the Company to create
Figure 1.

Response:
Attachment G2 is the Company’s Distribution O&M Profile Trend (2014-2024) for

NSPM — Total Company Electric.

As we compiled the data for purposes of this response, we found that the information
for historic years 2014 and 2015 provided in our IDP filing was not accurate. As
such, in addition to providing the underlying summaries and supporting data as
Attachments B — K, we also provide an updated O&M profile chart as Attachment A
displaying the corrected amounts. We note that we will also provide the updated
2014-2015 O&M information in our Reply Comments.

Preparer: Joe Mansur Nick Paidosh

Title: Director Principal Rate Analyst

Department:  Distribution Planning & Regulatory Affairs
Performance

Telephone: 651-229-2286 612-709-4203

Date: January 23, 2020
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