
1

Electric Reliability 
& Security for the West

Modular Composite Load 
Model Implementation in 
WECC Base Case Update 

Senior Engineer
Nick Hatton

January 29, 2026



22

Modular Composite Load Model Creation Tool

• Andreas Schmitt (BPA) built a python script that imports the original spreadsheet 
(WECC Load Composition Model - ver4c.xlsx) data into the modular format

• Current version creates models that have the same parameters, although the format 
looks very different

• The goal in this testing is to confirm we are getting the same models from the tools 
and that PSLF is providing the same responses for modular and non-modular 
models

• Currently, the modular models are available in the following software versions:
• Power World Simulator 
• PSLF v23 and v24 support the models, but only v24 new GUI has a high enough model 

limit to support models for a full WECC base case
• PSS/e — available in v36, recommended that users move to v36.3.2, as there was a bug in 

earlier versions. Siemens is building the WECC dynamics cases with the modular 
composite load model in this version now

https://www.wecc.org/
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Model Examples

Note: the only difference is the removal of the Fb parameter as it is assumed to be 1 in the modular model

https://www.wecc.org/
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Test with Ringdown

528

528.5

529

529.5

530

530.5

531

531.5

532

0 5 10 15 20 25 30 35

Pl
oa

d 
(M

W
)

Time (seconds)

Large load in Southern California (Ringdown)

Modular Load

Non Modular Load

1.072

1.074

1.076

1.078

1.08

1.082

1.084

0 5 10 15 20 25 30 35

Vo
lta

ge
 (P

U)

Time (seconds)

Voltage at bus Malin 500 (Ringdown)

Modular

Non Modular

https://www.wecc.org/


55

Colorado River — Redbluff Outage

Four-cycle, three-phase fault at the Colorado River 500 kV bus. The fault is 
cleared, and the two circuits from Colorado River to Redbluff are tripped
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Colorado River — Redbluff: Load Tripped by Composite Load Model 

To Bus
To Bus 
Name Type

Model 
Name Area

Max. 
Value Final - Init.

Final 
Value Min. Time Max. Time Spread Spread % Up Spread

Down 
Spread

21IID xton ldtrpmo2 21 4.9351 0 0 0.033 1.067 4.935 0 4.935 0
24SOCALIF xton ldtrpmo2 24 246.9077 16.42287 16.42287 0.033 1.067 246.908 0 246.908 0

Modular

To Bus
To Bus 
Name Type

Model 
Name Area

Max. 
Value Final - Init.

Final 
Value Min. Time Max. Time Spread Spread % Up Spread

Down 
Spread

21IID xton ldtrpmon 21 6.03231 0 0 0.033 1.067 6.032 0 6.032 0
24SOCALIF xton ldtrpmon 24 277.3065 16.43945 16.43945 0.033 1.067 277.307 0 277.307 0

Non-Modular

https://www.wecc.org/
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Colorado River — Redbluff: Load Details

100

150

200

250

300

350

400

450

500

550

0.95 1 1.05 1.1 1.15 1.2

Po
w

er
 (M

W
)

Time (seconds)

Large Load in Southern California (Colorad River - Redbluff outage)

Modular

Non modular

525

527

529

531

533

535

2 3 4 5 6 7 8 9 10

Po
w

er
 (M

W
)

Time (seconds)

Large Load in Southern California (Colorad River - Redbluff 
outage)

Modular

Non modular

https://www.wecc.org/


88

Colorado River —Redbluff: Load Details, Continued
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Colorado River — Redbluff: Bus Voltage Details

1.072

1.074

1.076

1.078

1.08

1.082

1.084

0.9 1 1.1 1.2 1.3 1.4 1.5

Vo
lta

ge
 (P

U)

Time (seconds)

Voltage at Malin 500 (Colorado River - Redbluff outage)

Modular

Non Modular

1.072

1.074

1.076

1.078

1.08

1.082

1.084

1.05 1.07 1.09 1.11 1.13 1.15
Vo

lta
ge

 (P
U)

Time (seconds)

Voltage at Malin 500 (Colorado River - Redbluff outage)

Modular

Non Modular

https://www.wecc.org/


1010

Question for MVS

• Are there concerns with these differences?

• If not, are there concerns with implementing them in the WECC base cases?

https://www.wecc.org/
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http://www.wecc.org/
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