Distribution Planning Advisory Group

2ivisTAa = Meeting Date: March 29, 2023
Time: 9:00am — 11:30am
Location: Teams Meeting
Agenda Presenter

l. Welcome
— Overview of Meeting: Rules and Intent
Il. Avista’s System Planning Team
[I. Distribution Planning Advisory Group
V. Power Delivery 101
V. Avista’s Distribution System
VI. Distribution Planning Basics
VIl.  Next Steps

Meeting Notes

Welcome & Introductions

Welcome and thank you for attending our first DPAG Meeting, discussed Rules and Intent
of today’s agenda.

Avista’s System Planning Team

Introduced Avista’s current system planning team and how they work together for
transmission, distribution, and overall system planning needs.

Distribution Planning Advisory Group (DPAG)

We are excited to get started with our first DPAG meeting, thank you for joining. The core
of our vision for this group is to provide expertise and support towards informing a
transparent, robust, and holistic planning process for electric system operations and
investments. Contribute to and inform the long-term plan to ensure operational efficiency
and customer value are maximized. Having transparency in this process is important and
making sure that the decisions we are making are right for our community and the
Company. The DPAG also fulfills some obligations we have pertaining to our Clean
Energy Implementation Plan (CEIP) which is outlined in Condition 13.

This effort will be to inform stakeholders about the electric system, provide an opportunity
for feedback, please speak up and share your thoughts/expertise, is open to all
stakeholders, and we will be flexible and open to adjustments. We ask for patience as we
receive your feedback as some of our processes take time.
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Here is a potential outline for future meetings in 2023.

January - March

April - June

July - September

October - December

2-3 hours in April

+  Planning Processes
* Load Forecast and DER
Potential Assessment

|dentification
Identify Solutions
Solution Examples

+ Hosting Capacity
+  Review System
Plan

Meetings | 2-3 hours in February 5.3 hours in Juns 2-3 hours in August TBD
D!DAG Inltroduct\cm Distribution Planning Review Solution
+  Distribution System and Process Selection
Elelcfnlcalljctw; etFts + Performance Criteria | *+ DER Potential
. S ke .u . *+  System Needs Assessment Update To be determined
Topics System Overview

Power Delivery 101

The electric grid connects sources of energy to the consumers energy.
e Energy Sources: hydro, wind, solar, thermal, efficiency.
e Energy Consumers: lights, refrigerators, motors, AC, EVs, Storage, etc.

As energy is put onto the grid, energy needs to flow off the grid. Balance needs to be
maintained. When we generate the “juice”, it needs to be used. The balance is

important and complex to maintain.

Electricity, Energy and Power

Electricity is energy in the form of

charged particles that are static
moving.

Energy delivered is the quantity
work done

Power is how fast the work was
done

or

of

Energy and Power are closely related

by time

[

Capacity=%$$
e The power that is possible

e Same units as power (watts)

e Generation capacity
o Constant (ish)
o variable
Delivery Capacity
Temperature dependent

Fundamental components to the power system= generation, transmissions, distribution,

Power

Energy

C . in Pawn e Ennre
Electric Power vs Energy

Watts or

kilowatts

Watt-hours or
kilowatt hours

—

-

Js like the flow
rate of the water

]

.15 like the the
amount of water
that ends up in

the bucket

and then the customer. Changing the voltage at each interchange to ensure proper
delivery of voltage. Transmission system has higher voltage than generation and then
we lower that back down when it goes to the customer as you don’t want higher
voltages running through the alleys.
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Step Up 138 kV or 230 kV % DDD
Transformer

Participant: Good overview

Here is a screenshot of Avista’s system in a given day
PLANT SUMMARY (read-only)

AlwisTa Hydro

Current MW :

Unit MW

%abmet | | | 7 | Total
al' Avista

- [l Hydro
AlwisTa Thermal

1130 MW

Current MW :

Buying and selling of energy can be difficult to predict. We do buy around 200 MW of
nameplate wind and 20 MW of nameplate solar. Our connected grid has quite a few
more generators that we do not own but we do monitor them closely. The image above
is a snapshot of what we did on a generation basis at one given time.

Fundamentally, for our purposes, this is how we serve our load outside of buying power
with these facilities and others that we have long term contracts on. The whole
integrated resource planning (IRP) process is how we deal with these resources and
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what we will need in the future. And the DPAG deals with how to get that power to the
customer.

The transmission system has a breaker similar to the ones in your home, that help run
things safely, it is complicated, but is important to have to maintain the system. The
volts go through the breaker and then goes to the transmission line and hits a bus then
goes through a transformer and reduces the volts through the distribution system and
ultimately to the customer.

Participant: | agree, very informative.

The distribution planning group is more interested in capacity with the notion that there
are all of these transmission lines that we can connect to, and it is the transmission folks
responsibility to ensure the distribution system has enough to connect to.

Downtown we have what is called “the network” and it operates on its own grid, the
distribution system is operated like a grid but is not connected to the next feeder
electrically, we don’t operate the bulk to the distribution system in the downtown
network.

Here is what a typical system looks:

?’ Distribution

Subtrangmission

Avista does not have a lot of the 500kv.

BREAK

Page 4 of 9



Avista’s Distribution System

2022 Avista Service Area
- grar Ketthe Falls
Avista Utilities L e
. ehaxon  MONTANA
Population of Service Area.......... % . 1,700,000 A SRITTON N TR Arere
Miles of Transmission Line:
@ Othilo
230kV s = rsraassspansisirer A0 Nt G aarngn Mw::ww
Jarks Lewinton
115k I e 1,600 P s
BOORY s i i snsiansadinsnnss : 500 P taGandelll
Miles of Distribution liNes............cceerrernercrsnmsrnesnneess 19,300 A1 %
Miles of Natural Gas Distribution Mains ..................... 8,000 IDAHO
Percent of Utility Operating Revenues OREGON
by Jurisdiction—Retail Revenue e
(Actual Sales to Customers) [
NVBSRINGEON s s ismssesssmiinississsmmisssssasssinnics- 8290 e s
AN G o D s s A o e e T TS 29%
Oregon TS O AT oL

Electric Natural Gas Electric and Natural Gas

These quick facts are located on our website; the righthand side shows the extent of our
electric service in orange, natural gas system is in blue, and the combined electric and
gas service is highlighted in green.

Reviewed our supply mix including wind contracts, hydro, thermal.

Wind is approximately 245MW: 105MW at Palouse and ~140 MW at Rattlesnake Flat

We have 130 distribution substations, 360 feeders, 410,000 electric customers and feeder
capacity varies in rural areas. Feeder capacity in urban areas is around 10MW which
serves 2-3 thousand customers. Voltage range is 12.5kV to 34.5kV.

Part of planning is around data, we do not measure all of our feeders at the granularity
that anyone would want, this is an industry wide thing and it is slowly getting better, it can
be expensive. We have about 60 feeders not SCADA, which means that feeder curve |
showed earlier with Lind and Colstrip, those are from SCADA systems, meaning
supervisory control and data acquisition. This data helps with distribution planning,
someone could go out to the system each month and get the high read for the systems
that send it automatically to see what we need to keep planning towards.

AMI meters has really helped with the distribution planning. As a customer, | can go online
and view my usage data and trends down to a 5-minute granularity. This granularity is not
helpful for planning reasons, but is nice for the customer. It is only in WA so far, but the
information can be quite useful.

System Planning

We have a two-year cycle which looks similar to the timeline below which incorporated
transmission planning and distribution planning. We will learn about the state of the
system which will inform the future plan. We are in year one of a two-year process. More
information to come in future meetings.
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PROJECT START
SUBMISSION OF
DATA
STUDY
DEVELOPMENT
MEETING

PLAN

POST PLANNING
SSESSMENT
FINALIZE STUDY

A

POST MODELS

POST AVISTA
SYSTEM PLAN

LOCAL
TRANSMISSION
PLAN UPDATE

POST AVISTA
SYSTEM PLAN
REVISION

Year 2

Distribution Planning Basics

In short, ensuring the electric distribution infrastructure can serve customers now and in
the future. We are maintaining the voltage and capacity needs, installing bigger
conductors, more feeders, larger transformers, more substations, etc.,

There is a notion that this path is expensive so how can we look at other paths to
ensure we have capacity and combined benefits of the renewable movement. This
group will help determine some of these potential solutions.

Distribution planning process:

We are looking to select a vendor, so we can have a better understanding of solar
installs, EV usage, and battery installations, along with rate of heating conversations
from gas to electric. Hopefully we will have that wrapped up in the next few weeks.

{ Inputs \

Growth Light Duty

| e

Housing

A HR

Spot Load
»
Distributed

Electification
b __I;chrgy

A N amm
g el

Fleet

Mon-WWire

— 4

Hosting
Capaclty and
Interconnections

Distribution
Planning
Advisory

Group

Technical
Analysis

Deficiency
Analysis

Design,
Construct,
ETRE

Solution

Selection '

Priaritize
Frojects

System Reliability
Model Data

Performance

Criteria

Financial

Management Criteria

Considerations

Froperty
Acguisition

We have been working hard to create an effective model for distribution planning. Find
out where problems are so we can select the correct solution.

One way to forecast is to look at the past, you don’t know what the future holds, for
instance with weather, but we can look back historically and see what the temps were
over time to predict a potential range.
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We also do regression forecasting which provide real measurement/values and
predicted values based on a 40-year hourly average. We look for an average year and
an extreme year to ensure our planning is adequate.

We also map out known new developments to ensure we are planning growth
accordingly. We bring these new developments into the planning models. Airway
Heights is seeing a lot of growth right now. This map can be found on slide 29

We look at all the SCADA data from feeder demand and feeder curves. We look for the
peak, what the worst-case scenario could be and that would set our minimum capacity
for that feeder. These curves can be found on slide 30.

Here is an image of an actual model:
, et Y o = L TR -/

* Build a system oo W

model in Synergy v 20021 @

Electric

* AModel is a
computer
representation of
the distribution
system that
simulates what
might happen in
reality.

We create this model weekly, and it runs for about a week and half just to build the
model, not to run it. The output of that model is displayed on slide 32, which shows a
10-year load flow analysis.

How do we want our system to perform? We developed criteria which is outline below
and also on slide 33. This displays everything that is at or over 80% capacity so that we
can switch load or determine corrective action. We do not ever want to let feeders get to
100% capacity. When building the model, the feeders should be equal, but as you add
homes to feeders, sometimes they get unbalanced. 80% would be an ideal state.
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* Performance Criteria

Customers
Expenencing

Customers
Category® Current Imbalance Experiencing Out
Interruption® Longer than
L 2 Hours*
Line loading » 90%. 5% * Seasonal load

Sustained

00-No 0% Line loading > 80% transfers can be used
b 2 12 .12 10%
Contingency | None Continioid 118V < Volt < 127V 2P <2 | oading >70%: 15% 3% NA NA
Line loading < 70%
! 20% = .
Loss of one of the * Field switching can
foliowing be used lo restore
3000 or Suburban customers
D1-Feeder | 1. Feeder Lockout <95% 114V < Voit < 127V Line loading > 90% 10MVA 500 * Generalor
C e 3 AS<fap<+15 1 5% Rural: 3000 may be
2 Generator Cor <4V Deviation Line loading « 90%: NA = o required for
Out.
3. Automatic Transfer
Switch Operation NA NA
Loss of one of the
D2- following
Muitiple 1 Loss of two feeders <95%
Contingency | on common structure c o 114V< Volt < 127V None 5% 4000 500
(Common [ Toss of three
Structure™) | feeders on common
structure
Loss of one of the « Feeder breaker
D3- following and/or regulator
Substation 1_Feeder Regulator <95% » 3000 0 bypass is acceptable
o > Feeder Breaker Conliicious 114V<Volt < 127V | -15<tap < +15 None 5% 3000 o
3. Substation 6000 Suburban' 0
Transformer Rural: 1500

Once we go through the process of looking at our criteria and how we can fix any
issues, we pick a path forward and look at the scope of work much more closely, how
much is it going to cost, what are our actions, and when does it need to be done. We
review to see if these projects are prudent and something the customers need, this is
done through an engineering round table as shown below:

Engineering Roundtable Project Priortization

* Well

scoped ‘
projects go oo o
to project ' B
delivery o

& e

< s

& Cabinet Gorgs GSU

o /G

Chestor

Urgency Score

“Urgency” is not around the importance, but more of when we need to move in order to
have a successful project and the “Technical” is how important is the work to get done.
They then turn that into a 5-year work plan. We have a lot of good projects and not as
many resources tot get them all done, so prioritizing is important.

Are there any questions?
Participant: This was a great overview, thank you
Participant: Very interesting.
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Wrap Up and Next Steps

Thank you all for your wonderful ideas, please feel free to send us any additional
thoughts. We will get the results of some of this work to you when it is available,
hopefully in May. We will send a recap email out that will include todays recording and
slides and if you have any suggestions on topics for future meetings, please send them
through that email avenue. Thank you for you participation today.

We are currently working on the system assessment. Expect an update
on the findings.

Next meeting will include a deeper dive into grid resources, non-wire
alternatives and the expectations of planning in the future.

If you have a topic suggestion, please send it to-
DistributionPlanning@avistacorp.com
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