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Overview

▪ Status of the 2032 ADS

▪ Version 2.1

▪ Validate Operation of Phase Shifters, Pump Storage and Batteries

2



Validating the Operation of

Phase Shifters

3



2032 ADS _ Phase Shifter Settings

4

▪ Last reviewed in the 2029 ADS by Ron Schellberg, 5/16/2019

▪ The same settings apply to 2032 ADS – V2.1
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Weed Junction, PACW

Typical: 600 – 1000 Operations/yr
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CAL SUB, NVE 
600 – 1000 Operations/yr
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CROSSOVER, WAUW
2000+ Operations/yr
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STEAMPLT, NWMT
2000+ Operations/yr
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BLG RIMROCK, 

NWMT
2000+ Operations/yr
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CRSTL 2PS, NVE
300 Operations/yr
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SLVER PK, NVE
300 Operations/yr
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MATLB1, AESO
300 Operations/yr
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AROYO, EPE
300 Operations/yr
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ANTCLIN, PACE 
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Phase Shifter Bus Numbers Typical Operating Range

Pinto 66225 – 66235 
1, 2 and 3

600 - 1000

Sigurd 600 - 1000

San Juan 600 - 1000

Shiprock 600 - 1000

Continue to be missing, modeled as transformer in the WECC 2032 HS1



Phase Shifter Settings _ a Process Issue

▪ The nodal PCM model uses the power flow for network topology, and we 
haven’t been diligent in making sure that all phase shifters are modeled 
properly; some are just modeled as transformers in the WECC power flow 
case.
• The calculations for phase shifters are daily based, and the variables related to phase 

shifters are discrete. In order to effectively alleviate the line overloads, the ranking of 
phase shifter locations is conducted based on contingency analysis and sensitivity 
analysis.

• Phase shifters are intended to regulate flows on the transmission and their usefulness is 
important to the dispatch. 

▪ The Power Flow Case is a static look of system dispatch, depicting a single-
hour operation; this is where phase shifter settings do not matter.  However, 
phase shifter settings matter in the nodal PCM as operation changes from one-
hour to the next; the nodal PCM dispatch is dynamic.
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Validating the Operation of 

Pump Storage and Batteries
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▪ Storage Issues

• 23 batteries (6.8 GW 

of capacity) 

modeled with just  

one-hour Storage 

Capability
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Photovoltaic & Battery Energy Storage

▪ Systems that combine solar photovoltaic and battery energy 

storage technologies (PV-BES) are increasingly being proposed in 

utility Integrated Resource Planning.

▪ Consideration should be given to improve the modeling of the 

hybrid PV-BES in the ADS. PV-BES are designed to optimize the 

performance of a suite of generation and storage assets that are 

connected via the transmission network. 
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Contact:
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Jamie Austin

Jamie.austin@pacificorp.com


