== IDAHO POWER.

Regional Sensitivity
to Motor D Stalling

Jackson Daly — IPC

jdaly@idahopower.com



<Public>

Transmission System \ =SIDAHO POWER.
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FIDVR \ =<IDAHO POWER.

* 3@ 3-cycle fault on MPSN- | s s Vot

e Several Violations seen

e 1,092 MW of load tripped
offline by Composite Load
Model

e |solated to Area 60

e Historical Solution: Turn off “5 E—

Stalling R o}
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Composite Load Model

Load Bus

System Bus Low-side Motor A - 3@ Low Inertia / Constant Torque
(230, 115, 69kV) Bus Feeder
Equiv. ) . .
Ridr #{Xfdr Pnet Motor B - 3@ High Inertia / Variable Torque
— :
= CvBfgr Qnet Motor C - 3@ Low Inertia / Variable Torque
(1-Fb)Bfdr Motor D - 1@ Residential HVAC system
_______ Electronic - AC/DC Power Electronics

Static - Pure Resistive Load




<Public>

Motor D Component SIDAHO POWER.

* Models single-phase residential vF v
AC Ioads #|C ontactors ‘ l
Motor A Motor B
* LD1IPAC_CMP model | | . = e =
* Alternatives have been discussed il L ; : *—, :
— Motorlph and motorc o = =
S5 Kuv Kcon 1 - Frst Frst

* Significant stalling due to: g b ;
— Low inertia

The compressor motor model 1s divided mto two parts:

- SI ngle P h ase Motor A — Those compressors that can’t restart soon after stalling

. Motor B — Those compressors that can restart soon after stalling
— Slow Thermal protection systems
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FIDVR due to Motor D \ &SIDAHO POWER.

* When Voltage drops below
Vstall for 2 cycles the motor
enters the “Stall State”

* A fraction (Frst) of the load
will restart ~20 cycles after
voltage returns to above

0.95 Vpu

 Motors remain stalled until y
tripped offline by the D “Vstally | Vstallbr
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Impact on FIDVR =SIDAHO POWER.

Area 60 Load

* Area 60 Mvar Load increased o
by ~2,200 Mvar =N
e 1,092 MW of Area 60 Load
tripped offline (~25% of Load)

e ¥925 MW attributed to
Motor D load tripping

* Motor A-C trips 50-90% :;?ZZ:D- — 1%
during low voltage

* Motor D trips 10%

MWIMvar

- — (%]
n m o m o in
B2 o838 82 8 8 =
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Load Model Groups
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— Type of load being aggregate

Feeder=MIX, MotorD (HE18) e o
Season=Mormal_Summer NWC MIX (HE18)
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* Load Model Data Tool (LMDT) | CTTTTT ST
modifies the load component | @u .. B
proportions based off region ' |

for each Feeder Type | o

MotorD
© OpenStreetMap
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Suggested Load Designatio \ =SIDAHO POWER.

* Feeder Type is determined WECC MVS Guidelines By Energy
ID Feeder Type Residential Commercial Industrial Agricultural
by energy use not customer W Residential  70t085% 15t030% 0% 0%
(¢o]\YI Commercial 10to20% 80 to 90% 0% 0%
MIX Mixed ~ 40t060% 40to60% O to 20% 0%
coun t RAG Rural 40% 30% 10% 20%
IND Industrial 0% 0% 100% 0%

e MIX should be used unless
there is data to prove
otherwise

* Proportion of Feeder Type
should be relatively
consistent across climate
regions
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Area Total Load MotorD Residential Commercial Industrial Agriculture Other % Other
. - New Mexico 2,881 26% 47%: 3% 98% 2% 17% 2%
* Load Feeder Type varies B 2341 omw e W m o
- APS 10,225 30% 54% 2,28% 1,286 8%  48% 5%
; ; f i | b - SRP 8,861 27% 48%: 2,28%  1,90%! -0%: 26% 3%
SIgNITICa nt y Dy Area - SRP 3,665 19% 37%  1,31% 86! 0% 18% 4%
- AEPCO 986 24% 44%; 8% B%: 286! 18% 15%
° I h (y f - Nevada 6,917 30% 53%: 2,38% 4% -0%:  26% 3%
Seve ra Area S have 50 00 - WAPAL.C 1,282 21% 39%; 393 160! 28%! 18% 14%
. . - Mexico-CFE 3,788 23% 48%: 1,88% 8% -0%: 18% 2%
their loads designated as V| o e am e o6 o 1w
- San Diego 4,919 18% 43%: 2,BB%  30%: D% 4% 1%
R E S - So Calif 28,588 23% 48%  12,88%  2,58% % 28% 1%
- LADWP 6,907 18% 44%; 3,00% 0% -0%: 18% 3%
o -PG and E 29,697 17% 39%: 9,88%  548%: 8%  2,01% 7%
Motor D makes up over northwest | [T I | I Sy et B v T
0 . - BC Hydro 7,289 10% 36%: 2,68%  2,30% -0%: 28 5%
30%) Of IOad IN sOMme AreaS - Fortis BC 893 21% 45% 6%  28% 36%. 23% 1%
- Alberta 11,654 ; 3,89%  4,50%: -0%  88% 6%
. - Idaho 4,283 1,29%  3B%: 38%: 266 0%
¢ 52% Of Area 60 LOad IS RES - Montana 2,395 asy%  aB% 1% 28% 10%
- WAPA UGP 204 1966 | 8% 399%; 48% 41%
. - Sierra 2,753 33% 9BY ! 3% 26% 10%
* ~27% Of Area 60 IS MOtOr D - PACE 10,476 2,980  3,09% 15%:  28% 7%
- PSColorado 10,116 4,69% 1,4‘3%; 3% 23% 3%
| Oa d - WAPAR.M 5,297 : 1,28% 18% 9% 1,08% 20%
197,779 19% 42% 33% 18% 1% 6% 6%




Area 60 (IPC) Load Breakdown \ =SIDAHO POWER.

Existing Load Breakdown

e Worked with Distribution
Planning to get updated
oad mix data

* RES Load dropped from
27% to 3%

e “Residential” Load now
makes up ~“30% of Peak
Load instead of ~60%

|II

| 31% 26% 22% 1%
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FIDVR comparison
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Suggested Actions

e Utilities should check that their
Load Types are accurate

* Stop Disabling Stalling

 Work with Base Case builders
and Distribution Planners to
submit updated Load Types in
future WECC base cases

e Re-discuss if the MotorD model
needs to be updated

Area
10 - New Mexico
11 - El Paso
14 - APS
15- SRP
16 - SRP
17 - AEPCO
18 - Nevada
19- WAPAL.C
20 - Mexico-CFE
21-1ID
22 - San Diego
24 - So Calif
26 - LADWP
30- PG and E
40 - Northwest
50 - BC Hydro
52 - Fortis BC
54 - Alberta
60 - Idaho
62 - Montana
63 - WAPA UGP
64 - Sierra
65 - PACE
70 - PSColorado
73 - WAPAR.M

Total Load % MotorD % RES

2,881 26% 49%
2,341
10,225 30% 50%
8,861 27% 40%
3,665 19% [ 0%
986 24% 23%
6,917 30% 46%
1,282 21% 7%
3,788 23% 40%
1,159 1% 0%
4,919 18% 14%;
28,588 23% 11%
6,907
29,697 17% 12%:
30,203 13% 17%!

197,779 19% 19%




<Public>

Sources \ ==IDAHO POWER.

« WECC MVWG Load Long ID Instructions
* WECC Comp Load Model Specification final.pdf
* PNNL-24425.pdf

e EPRI Technical Reference on the Composite Load Model



https://www.wecc.org/sites/default/files/documents/meeting/2024/WECC%20MVS%20LID_Instructions_2012-04-10.pdf
https://www.wecc.org/sites/default/files/documents/meeting/2024/WECC%20Comp%20Load%20Model%20Specification_final.pdf
https://www.pnnl.gov/main/publications/external/technical_reports/PNNL-24425.pdf
https://www.epri.com/research/products/000000003002019209
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