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Saturation in GENQEC Model

• Saturation:

𝑉𝑟𝑎𝑔 = 𝑉𝑟𝑡𝑒𝑟𝑚 + 𝐼𝑟𝑡𝑒𝑟𝑚𝑅𝑎 − 𝑋𝑙𝐼𝑖𝑡𝑒𝑟𝑚

𝑉𝑖𝑟𝑎𝑔 = 𝑉𝑖𝑡𝑒𝑟𝑚 + 𝐼𝑖𝑡𝑒𝑟𝑚𝑅𝑎 + 𝑋𝑙𝐼𝑟𝑡𝑒𝑟𝑚

𝜓𝑎𝑔 =

𝑉𝑟𝑎𝑔
2 + 𝑉𝑖𝑎𝑔

2

𝜔

𝑆𝑎 = 𝑆𝑎𝑡(𝜓𝑎𝑔) (Saturation function)

• Saturated impedances: 

𝑋𝑑𝑠𝑎𝑡
′′ =

𝑋𝑑
′′ − 𝑋𝑙

1 + 𝑆𝑎
 𝑋𝑞𝑠𝑎𝑡

′′ =
𝑋𝑞

′′ − 𝑋𝑙

1 + 𝑆𝑎
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• During initialization, generator 

impedance is calculated based on Lppd, 

Lppq, Ll and Ra input by the users, and 

then fed into the gens table 

(gens[].zgenr and gens[].zgenx) in PSLF 

for network solution calculation. 

• The resistance and reactance input by 

users are unsaturated value.

• Gens[].zgenr and gens[].zgenx are 

unchanged during dynamic simulation 

even when there is saturation.

This caused inaccuracy in the PSLF 

simulation during abnormal operating 

conditions when saturation exists.

• Fix: 

Adjust the injection current to 

compensate for the saturated 

impedances change in genqec model
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Initialization of the GENQEC Model
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Benchmark Test
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Case 1: pgen = 0 Case 2: pgen = 16

GENQECGENQEC

Infinite bus Infinite bus
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Benchmark Test

• Variable compared between three 

software (PSSE, PowerWorld, PSLF):

𝐸′𝑞,  𝜓𝑑
′ , 𝐸𝑑

′ , 𝜓𝑞
′ , 𝐸𝑓𝑑 , 𝐼𝑓𝑑 , 

𝜔 (speed), 𝑉𝑡  (terminal voltage)
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𝐸𝑞
′

𝐸𝑑
′ 𝜓𝑞

′

𝜓𝑑
′
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Benchmark Test Results
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• Case 1
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Benchmark Test Results
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• Case 2
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Fixed Version
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• This issue was fixed in GE PSLF version 23.2.7 released December 2023.

• Thanks a lot for your support!
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