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Welcome to the first DPAG meeting
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Today’s Agenda

* Meeting Reminders

Introductions

Distribution Planning Advisory Group

Training: Power delivery 101

* Avista’'s Distribution System

Distribution Planning: Basics

Final thoughts and what's next
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Virtual Meeting Reminders

Please mute mics unless commenting or asking a question
Raise hand or use the chat box for questions or comments
Please try not to speak over the presenter or a speaker

Public meeting — this meeting is being recorded
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Avista’s Planning Team

John Gross
Mgr System
Planning

Dean Spratt

Sr System Planning
Engr

April Spacek
System Planning
Engr

Damon Fisher
Prncpl Engr

Amber Blackstock
Senior Engineer
System Planning

Kyle Hausam
Electric Distribution
Planning Engineer
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Distribution Planning Advisory Group Vision

* Provide expertise and support towards informing a
transparent, robust, holistic planning process for electric

system operations and investment.

* Contribute to and inform the long-term plan to ensure

operational efficiency and customer value are maximized.
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Distribution Planning Advisory Group Goals

Inform stakeholders about the electric system

Provide greater transparency in planning process

Provide opportunity for feedback

Open to all stakeholders

Flexible to adjustments
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Distribution Planning Advisory Group Strategy

January - March

April - June

July - September

October - December

2-3 hours in April

* Planning Processes
e Load Forecast and DER
Potential Assessment

Identification
« ldentify Solutions
* Solution Examples

Meetings | 2-3 hours in February 5-3 hours in June 2-3 hours in August TBD
) DPAG Iqtroductlon - Distribution Planning | « Review Solution
. Dlstrlputlon System and Process Selection
Elgctrl,cal Qopcepts « Performance Criteria | * DER Potential
: © Avista's Dlstrlb_utlon « System Needs Assessment Update To be determined
Topics System Overview

* Hosting Capacity
* Review System
Plan
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Power Grid 101

* What does the grid do? It
connects sources of energy to
the consumers of energy.

* Energy Sources = Hydro, wind,
solar, thermal, efficiency

* Energy Consumers = Lights,
refrigerators, motors, AC, EV’s,
storage
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Power Grid 101

* As energy Iis put onto the grid,
energy needs to flow off the grid.
Balance needs to be maintained.

AV:

Generation

Load
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Power Grid 101

Electricity, Energy and Power

Electricity is energy in the form of
charged particles that are static or
moving.

Energy delivered is the quantity of
work done

Power is how fast the work was
done

Energy and Power are closely related
by time

Power

Energy

Electric Power vs Energy

Watts or
kilowatts

Watt-hours or
kilowatt hours

o
:l«c'\\
)
o

A

...iS like the flow
rate of the water

...is like the the
amount of water
that ends up in
the bucket

2ivISTA



. Colstrip §
Power Grid 101
* Capacity = $$

The power that is possible

Same units as Power (Watts)

Generation Capacity
Constant (ish)

Variable Lind Solar

A

~IVISTA



Power Grid 101

Delivery Capacity
Temperature dependent

Feeder 3 Phase SVL (read-only) Asset | 3HT12F4-CB ¥

700

0
8/16/2022 12:00:00 AM

8/17/2022 12:00:00 AM

3HT12F4 - CBIC Amps
158.9 AMPS

3HT12F4 - CBIB Amps - 90%
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Power Grid 101

e Power: Flow rate

Capacity: Size of the pipe (max
flow rate)

Energy: Total Flow

Voltage: Pressure

A
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Power Delivery 201

Color Key:
Red: Generation
Blue: Transmission

Green: Distribution
Black: Customer

Generating Station

B2

Generating
Step Up

Transmission lines
765, 500, 345, 230, and 138 kV

Substation
Step Down
Transformer

1)

ﬁ lﬂ[l

Transm|SS|on Customer
138 kV or 230 kV

Transformer

28

22

—
g
__lﬂﬂﬂﬂﬂ
—
-
a a
==

Subtransmission
Customer
26 kV and 69 kv

Primary Customer
13 kV and 4 kV

Secondary Customer
120 V and 240 V
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Power Delivery 201

PLANT SUMMARY (read-oniy)

AiwisTA Hydro

993 MW

. D

2iwvisTAa Thermal

1130 MW

B 00 CT

Kettle Falls | Kettle Falls
ST(Wood) CT(Gas)
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Power Delivery 201
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Power Grid 201

mission

[ ]

Subtranzamission

00 o 230 kor 133 kv 6% kor T-13kw
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Avista’s Distribution System

QUICK FACTS

Avista Utilities

Population of Service Area.............cccoceveeeeneen... 1,700,000
Miles of Transmission Line:
230KV 700
ARV e 1,600
BOOKV .o 500
Miles of Distribution lines..........cooooieiiiiiiiiiiiien. 19,300
Miles of Natural Gas Distribution Mains ..................... 8,000

Percent of Utility Operating Revenues
by Jurisdiction—Retail Revenue
(Actual Sales to Customers)

Washington ..........cccoooeiiieece e 62%
IdANO .o 29%
(0] (= To o] o LSRR 9%

20

Avista Service Area

MONTANA
WASHINGTON

‘.un-unuﬂmp

Electric || Natural Gas ! Electric and Natural Gas [
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Avista’s Distribution System

1=vGRN | |
ME » ¥4 !

- 130 Distribution Substations SN T e

,‘ B'}X‘ODN ;7

VI i
', ; ‘ ‘ BLrA‘PRV fyCGS 3
Frode h } i CAB !
* 360 Feed S o
eeaders VN T gepi grkv [NRSQIRE
' o 4 B |RATwL NS
; DGRELH oAl
ERH N MAYL  REHIZAS -

0. vr| Gk FMYCt
I > o e WL RDNR o Flint I&thXSIerDA
* ~410,000 electric customers o7 S T o e B ety
gd GRS A g RWE | Melville S f JROK

A S ARTSPR Spa BOUAT N, ST

- ODSJ d 4 {P}O—x“pLM'f'StM SC

* Feeder capacity varies in rural T L

A A P SRR
areas. ac e (Y[CoF §

o y ‘I dRLS
/o OTHIgUSRENTE NI
S YT SOTHE 2

=l SRR T

* Feeder capacity in urban areas
~10MW (2-3 thousand homes)

(o : SEEQID o AM
CAVAT230kVARIVER Crossing (- T KAM b i

* Voltages range 12.5kV to 34.5kV QEW oS i

Image Landsat/ Copernicus:
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Avista’s Distribution System

View Your Usage

e 300 Feeders with A
SCADA Appliance  Cost { Mar 18, 2023 b 'i'

o= .
Year Month Day = Filter

* Washington has
AMI meters

This chart displays your energy usage for each 5-minute period. Missing smart meter data or estimates may be present and do not effect your monthly bill.

05 KWh 70°F
05 KWh 60°F
0 ) O O 0O
0.£KWh Y " F
£ K .
U 8
03KWh 0 ~0- 40°F
()
02 kWh Y 0 0 0 F

|.|||||||||||||‘ i ||||II||I‘||||| I ||| h“l..\lm |I||I‘||| ““H ||‘ I \uuuunnuun M ...
\q"}:“ _\'\;\} *,,“’\'!\ AF@ bﬁz\ oﬁ:\ . ?@ HSR o_."\'} (_\’_‘-’YN \0?\} \\_\3} \nﬁ\!\ \Q\J\ qq‘:n ,5‘?1\ .),‘3‘} @Q@ :0(‘}1\ /‘.Q\} ;;2‘} .{?\:“ \{\Q_\_« \\Q‘}

@ Total O Temperature
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System Planning

PROJECT START REVIEW OF
STUDY LOCAL
SUBP-M[?ETEN OF RESULTS/DRAFT TRANSMISSION
TRANSMISSION PLAN UPDATE
STUDY PLANS MEETING
DEVELOPMENT
MEETING
[ & f —— H—p— t F—i—— t f f f f t t f f f & & f
Jan Feb Ma Apr May Jun| Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Ju Ju Au Sep Oct Nov Dec
POST MODELS
POST AVISTA COSTAVISTA
SYSTEM PLAN
POST PLANNING SYSTEM PLAN REVISION
ASSESSMENT
FINALIZE STUDY
PLAN
Year 1 Year 2

Phase 3

" Phase 2

Comment
Peried 1

Phase 4

Comment
Period 2

Comment
Period 3

A _
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Distribution Planning

e Ensure electric distribution
Infrastructure is adequate to serve
customers now and in the future.

* Historically, an endeavor in
maintaining voltage and adequate
capacity.

Bigger conductor
More feeders
Larger transformers

More substations
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Distribution Planning

Hosti Distribution
/ | t \ - os_tlng d Planning
nputs apacity an Advisory
Interconnections
Group

Growth Light Duty
[t

Housing Fleet
@

SpotLoad  Non-Wire

h E Asset
Reliability Financial

Design,

Technical Deficiency Solution Prioritize Construct,

Analysis G EWSS Selection Projects Maintain

... .. Distributed Data Manggemg i Criteria
Electrification Energy Considerations
A -',‘-.--
e anm
H"E -IT Performance Property

\ / Criteria Acquisition
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Distribution Planning

Tnere are twn tvnes of
nennle in mls worlﬂ

3!_ |

Those, wnncanemanolate
from incomplete data

A
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Distribution Planning

Annual Min/Max Temperature and annual precipitation
120 =] o e ] o @ o =] 2=
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L] - - L]
BD . .
Curve generated from daily min and
max temperatures recorded from 1890
to 2021.
o « Meteorological Station Name: Spokane Infl Ap
_ + Meteorological Station |D: USWO00024157
£ » State Mame: Washingten
=
2 « Country Code: US
2 » Historical Country Code: US
W = World Meteorological Organization 1D NAA
-% a0 « Elevation of the station (in meters). 717.2
) w » Latitude in decimal degrees: 47 6217 C
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o
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Year
=  pax degF = piin degf =  Precip o LinEar {Max degF]  eslinear (Min degF) s Linear (Precip)
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Distribution Plann

{ Open New Save _||i Pl _|From CSV _||} Save Plat

Plot TeC | Selected Curve Attributes

[ CHE - XFMR #2 Filterd Filterd Filterd
Sum 55,000
. [] BKR12F1-degF @65 HOD
[] BKR12F1-degF @65 CDD
J Regress|on .
[[] BKR12F1-degF @65 HOD HDD*2 MN
= [ Vear (0% Decay) 50,000-|
Forecasting i
[ Winter 47,500
[ Shoulder
[] WEnd-Hol
Sum{MR) GRS
Sum{MRJLR
[] CHE - XFMR #1 42,500
[ CHE - XFMR 22
40,000
Selected Curve
CHE - XFMR #2 “
37,500-]
=
- 35,000-]
2| tincar Regression
o Filten Nane S 225001 1|
§ +/| Regress on Predicted Only : — T
£ Add Lincar Regression Curve |
@ | Polynomial Regressicn 30,0007
£| owe
f Multiple Regression 21200
'E Auto Select X Vectors
%. NormalEquations v 25,000
= ¥: | Sum
i | [x0]BKR12F1-degF @65 HDD 22500
S | [kt BKRIZF1-degF @65 HDD HDDA |
£ | [x2]BKR12F1-degF @65 COD ¥
= 20,000
w | [x3]Year (0% Decay) X
& [xa]Wend-Hol X
S | [xs]summer X 17,5007
5 | X6 winter X Sum
g [¥7:| Shoulder ¥ 15,000 Sum({MR)
2 ﬂ X| Sum{MR)_LR
2 e k: T T T T T ; T T T T T T T ; :
O B B
5 QQ QQ Q '\«Q o) le ‘,Q (oﬁ ,\Q QQ Q .,"0 “’Q
& o ¥ v v v ov v v v v ¥ & N & I
g & & < ¢ & & & ¢ ¢ ¢ & ¢ ¢ &
5 o o o o o N o o o o o o o o
) AN A) A Al Al Al A AN A\ ) AV a\ A\ A\

Mext Day Forecast
Run |
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map

I -
Share &3 Print » | & Measure
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Distribution Planning

= Demands Manager 5000Xi

] X
I Focus Year: 2023  ~ Meter: F&C12F5 ~ | PiDataRange: 2020 ~ to 2022 ~ FetchPlData | UserlD: dff4953 PW: ®®®eceeee Initialize Pl;PushtoOPS‘ [Test] | Automate | Data IntegrityCheck‘ Switching Notice | Help __
Curve - 10 F
Pl Curves 8,000
O View: Time(A) g
* Feeder Demand == Jsps.

&C12F5 (2021) @ View: Synergi 7,000
F&C12F5 (2022)

E’F‘e’;’ 52‘:9 6,000
[ Mar []Sep
[Japr []o0et 5000
(] May [] Nov.

4dwa)

[ FAC12FS Peakday
Lkl e A0y - F&C12F5 Weekly Lor
* Feeder curves — e

3,000 —— F&C12F5 kW [2020)
Reset Scope. — = F&C12F5 kW [2020] Filterd
Peak Day [7] Weekly  Temp Cuves 2,000 —— F&C12F5 kW [2021]
Min Day

— = F&C12FS kW [2021] Filterd
1,000 —— F&C12FS kW [2022)
Weekday [v] Weekday Dist. [2022)

2 F&C12F5 kW [2022] Filterd
V] Weekend [V] Weekend Dist. 0.00 .
Peak Demand Info.
Last Update: 1le8679 2/16/2023 11:06 AM

0 ¥

o 123252 41500 | e SN
A B € _TOT & °

KW (259 2807 |[7728 | \Q\\

KVAR (592 |[530 | 640 |[1761 | A

fmpi3e | @l 372_| phase Spit Stategy: Time Series(Stacked, Weekend & Hourly Aligned)

W (774 |[774 |[774 | apc Amps

PF 098 |l098 |logs | 9,000

o>

P * 0
& & O » &
N o
N K N

Q A Q)
A AN A AV

Filters 8,000
[Select All|[UN-Select All] [Delete] .
Auto Select | F&IC12F1 v [copy To Adi] ’

6,000

5000
4000
3,000
2000 [ F&C12FS July Peakday KW)
|Add New Fiter| [Save] [Cancell I FC12FS July Weekday KW]
1,000 FBCT2FS July Weekend KW)
Start: F&C12FS July Minday KW]
End: o] Pl Weekday
W Pl Weekend
Eealdiay/bindeyie Bl e Caichiaon 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21 22 23 24
Std Deviation Filter Multiplier: N Synergi (Hourly 1 -> 24)

<Pl
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Istribution Planning

F-  Model Analysis Planning Performance  DER Capacity Protection Reliability

Forge Automation Support Displa:
= Load ‘ =] M load | [Backup -~ Subsets ~
- ' E = I:l

Tools  Vie

i

D < f G |/ B o
= 3 |l Save » el save + Compare ~ o Partials ~ « [ = l ] (o] [l save
-> E‘? & B Mew Gallery Snapshot | New — Session Select Model Time and Growth #Hashtags  Scale  ADMS / Qutput Bulk  Defaults -
UI a SyS el I l - - S Crates ™| Feeders " * Weather Manager DERMS  ~  EAB3kUP | Editor~

Case Madel Warehouse Tools Parts Select Settings Edit

Map-4 EJ

model In Synergy ! 2022

Search...

Electric T

O Modes
/ Sections
Subtrans

i Locations / Groups
Z Section Lists
[Z Facility Lists

A Model is a
computer
representation of
the distribution

system that

simulates what e

might happen In S
reality.

Id @
Enter text here

389:110023:6

389:1204113:1

389:1204116:1

389:1204117:1

389:126082:0

389:131862:0

Faciites | [E] Warehouse | @ Info | ~W Results [l:tMG'ﬂﬂ

=) Query

Feeders

3809:35321
389:3532177:8
389:4084190:
389:4173017:2
389:4220360:6
389:4481267:11
389:4481267:13
389:448121
389:4481267:17

389:4481267:18

389:4481267:23 5
<

11! Legend

[ ﬁ' Setlings

Ready Project 3 <GDUFLWZ> January We 1a.m. (Winter) 25C / 77F/ 1.005 /7.3 f/s M MNo ADMS /DERMS = >

A
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Distribution Planning

= Maodel  Analysis Planning Performance  DER Capacity Protection Reliability  MNetworks  Tools  Views Forge  Automation Support Controls  Edit
%ED Dl ol 5 i HO [
[ 10 Year e ) \ 33 Export to Database @
Re-run Close All Close This Open Save Reset | Multiple
Reports  Report in Excel Chapters
I Oad fl OW Report File Master Template | Printing
Map -4 Multi-year Analysis - 6 [
an aIyS IS » Run Summary Feeder Details - Load-Flow

N n=— Feeder / Sub| Parameter |Year 2022|Year 2023|Year 2024 |Year 2025|Year 2026|Year 2027 |Year 2028 |Year 2029|Year 2030|Year 2031|Year 2032

Vi i i Vi i i i i i °f i Vi |

Summary MEATZF1 Valts 112.79 112,34 115.98 116.63 116.51 116.45 116.40 116.34 116.27 116,21 116,16

Feeder / Sub Sendout MEATZF2 Volts 112.79 112,34 115.98 116.63 116.51 116.45 116.40 116.34 116.27 116.21 116,16

Load Details MEATZF3 Volts 118.79 11834 115.98 116.63 116.51 116.45 116.40 116.34 116.27 116.21 116.16

Transformers MEAT2F1 Rated kV 12.20 13.20 13.20 13.20 13.20 13.20 13.20 12.20 12.20 13.20 13.20

Conductor Details MEAT2ZF2 Rated kV 13.20 13.20 13.20 13.20 13.20 13.20 13.20 13.20 13.20 13.20 13.20

MEAT2F3 Rated kV 13.20 13.20 13.20 13.20 13.20 13.20 13.20 13.20 13.20 13.20 13.20

X MEATZFT Pct pf 90.97 91.17 91.58 91.75 91.74 91.73 91.72 91.71 91.70 91.69 91.68

Sub Details MEA12F2 Pct pf B5.66 86.87 87.16 85.57 85.56 85.54 8552 85.51 85.49 85.47 85.45

MEAT2ZF3 Pct pf 96,90 96.86 493.89 .21 04,52 04,49 9446 94,43 94,41 94,37 94,34

MEATZFT Pct Loading 7149 7545 80.63 T899 79.32 79.62 79.92 80.60 80.91 81.22 81.53

MEATZF2 Pct Loading 68.42 76.11 82.14 71.02 7138 71.73 72.08 7243 737 7353 73.85

MEA12F3 Pct Loading 31.83 32.18 67.78 £69.44 7220 72.47 7275 7303 73.31 73.59 73.87

MEAT2ZFT Min Volts 116,99 117.07 113.97 116.61 11649 11644 116.38 116.33 116.26 116,20 116.14

MEAT2ZF2 Min Valts 114.80 114,28 112.82 114.47 114.28 114.15 114.03 113.91 114.47 114,32 114,20

MEATZF3 Min Valts 116.72 116.97 113.21 11277 113.35 113.26 11318 113.10 11299 112.88 112.79

MEAT2F1 Max Pct Loading 72.57 7267 727 72.84 72.95 73.05 7315 73.26 73.37 7343 73.53

MEAT2ZF2 Max Pct Loading 163.74 166.46 167.37 168.11 168.96 169.79 170.63 171.48 172.22 173.07 173.93

MEAT2F3 Max Pct Loading 49,25 49,47 66.78 63.42 71.14 FaEA| 71.68 71.95 72.22 T2.50 T2.78

MEATZFT kW Losses 13733 152.54 170.10 156.32 157.44 158.45 159.51 160.91 162.15 162.53 163.63

MEA12F2 KW Losses 211.46 252.83 285.49 218.03 220.32 227.39 22455 227.24 220.66 230.88 23313

MEAT2ZF3 kW Losses 032 30.56 129.70 133.83 138132 139,98 140,92 142.29 143,39 143.43 144,40

MEATZFT kW Demand 7405.60 T814.66 8237.19 Ta57.24 T290.97 791548 794010 7978.41 8002.46 8037.61 8062.66

MEATZF2 kW Demand 6704.27 7524.75 8009.35 6802.67 683998 6260.14 620345 6027.82 698012 7008.92 703871

MEA12F3 KW Demand 3671.51 3690.58 7628.34 7941.51 8291.54 831573 3340.03 3364.29 3400.63 8424.34 844893

MEAT2ZFT Amps 366.02 38631 412.84 404,44 406,12 407 .66 409.20 412.69 414,27 415.85 A417.44

MEAT2ZF2 Amps 350.30 3858.71 420.55 363.65 36545 367.25 369.05 370.86 374.61 376.45 378,30

MEATZF3 Amps 191.31 183.41 407,39 A7.36 433.94 435.57 437.22 438.88 A440.57 44225 443,93
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Distribution Planning

e Performance Criteria

Thermal

Performance

Regulator
Performance

Current Imbalance

Customers
Experiencing
Interruption®

Customers
Expenencing
Sustained

Outage
Longer than

2 Hours®

Line loading = 90%: 5% * Seazonal load
00 - No Ling loading = &0%: fransfers can be used
Contingency | None <50% | tavevet<127v | A2<tap<siz | 10% 3% /A 7
Confinuous’ Line loading =70%: 15%
Line loading = 70%:
205
Loss of one of the * Field switching can
following: be used fo restore
3000 or Suburban: customers

O1-Feeder | 1. Feeder Lockout =059 1147 = Valt < 127V Line loading = 90%: TOMVA 500 * Generator
Confingency Continuous 4V Deviation® -15 = tap = +15 10% 5 Rural: 3000 curtailment may be

2 CGenerator = viation Line loading < 90%: MNA 0 " required for

Outage/Off restoration

3. Automatic Transfer ,

Switch Operation NI HiA

Loss of one of the
02— following:
Multiple 1. Loss of two feeders
Contingency | on common structure | ‘;fﬁ% 114v< Valt < 127V None 5% 4000 500
(Common 2 Loss of three ontinuous
Structure™) | feeders on commen
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Questions?
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Next steps

* 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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