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Potier Reactance

Based on the Potier method proposed in year 1900

Higher value than the stator leakage reactance

More accurate on-load field current calculation than stator leakage reactance
Well-known and well-accepted

Practical method to obtain from field measurements
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Potier Reactance

* “Reactance taking into account the leakage of the field winding, on load and
in the over-excited region, which 1s used in place of the armature leakage
reactance to calculate the excitation on load by means of the Potier method”

— [EC 60050, International Electrotechnical Vocabulary (IEV). 411-50-13

* Determined from the open-circuit saturation curve and from the rated current
zero-power-factor overexcited saturation curve, or from normal machine
operation

— Section 6.2.2.1 & 6.2.2.2 of IEEE Std 115-2019
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Per UnitTerminal Voltage / Per Unit Stator Current
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Field Current {on 575.9A base)
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E, =V, + IR, + X,
Sd — fsat(El)
X, > X,

E, = Vt. - I'aRa +j1,X,
= E +j1a(Xp — X1)

Sa = fsat (Ep)
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Reactive Power, per unit
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K;. compensation in GENTPJ

Absolute Reactive Power Curves
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E, =V, + IR, + X,
Kis>0

2009
Sd - fsat(El + Kis * Sign(ld)laz)

2012
Sq = fsat(El + Kisla)

Sa = fsac(|Er + j1o(X, — X))
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K, Compensation in GENQEC
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* Calculated from measurements

Linear (Calculated from measurements)

Poly. (Calculated from measurements)

GENQEC Field Compensation
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Factor K,
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*  Calculated from measurements
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GENQEC K,, Compensation
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Comparative Analysis
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Comparative Analysis

Effective Saturation Factor on Field Current Calculation

—Kis 2009
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Kis 2009

= Xp Saturation

—— Kw Saturation

—Kis 2012
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Comparative Analysis

Effective Saturation Factor on Field Current Calculation
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Summary
E, =V, + I,R, + jl,X,
Potier Reactance
GENTPJ Kis — 2009

GENTPJ Kis — 2012

GENQEC Kw

fsat(|El+jI.a(XP _ XI)D

fsat(El + Kis * Sign(ld)laz)
fsat(El + Kisla)

1+ fsat(El) 1
1—K,l,
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Thank You !

Quincy.Wang@bchydro.com
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