Synchronous Machine Parameters




Flux and Current Equations on the d axis
(From Model - with k; = \/%)

¢d = Ldid—l— Mdflf + Mdhih
Yp=Mgpeg+Lpgip+Lepip

Yy =Mapiq+ Lppip+ Lppip
dpp
—-|—Rf2f = ?Jf
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Laplace Transform of Flux and Current
Equations on the d axis

W a(s) = Lgl,(s) + Mdflf(s) + M 1,17, (5)
\Iff(s) — Mdf]d(s) + Lff]f(s) + thlh(s)
Up(s) = Mgply(s) + L rpd ¢(s) + Lppdp(s)

\Iff(s) + Rf[f(s) = Vf(s)
Wy (s) + Rydp(s) =0



d - axis Flux-Current Transfer Function
Eliminating W ¢(s), Uy,(s), I ¢(s), I(5),

4(s) = La(s)Ig(s) + G'(s)V¢(s)

B <1—|—BNS—|—AN82)

Fals) = Ld(l + Bps + Aps?)
Mdf (1 + AGS)

" Ry (1+Aps+ Bps)

G’ (s)
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Equating with Transfer Function Obtained
from Measurement, with v F=0

W (s) iy (14 sT))(1+ sT7)
I4(s) (14T} )(1+4sT7 )

Gives us L4 and the following relationships:

T,+T7] = By
T/ = Ay
TC’ZO+T” = Bp

0



Equating with Transfer Function Obtained
from Measurement, with /; = 0

Uy(s) Mg (1+sTy)
Vi(s) B R (1+ STC’ZO)(l + STc,l/o)

Gives us R—‘;f and the following relationship:

/!
TdC == AG



Model Parameters on d-axis(Eight):

Loy Map, Map, Ly g, L g Lppy £55 By

Parameters from One Measurement (Five):

I -l /!
Ld7Td7 T ,TdO, TdO

Note: One cannot get a unique solution for the
model parameters with just one transfer func-

tion measurement. . .
Stator resistance also required; can be obtained

from a separate measurement.



Flux and Current Equations on the q axis
(From Model - with &, = \/g)

g = Lgiq + Mggig + M gig,
g = Mqgiq + Lggig + Lgpiy,

= Mygiq+ Lgpig + Ligig

dwg

dt + Rglg = ?Jg
diy.

i—|- Rklk =

dt



Laplace Transform of Flux and Current
Equations on the q axis

Vq(s) = Lqlg(s) + Mqglg(s) + Mp1}(s)

Wg(s) = Mgglg(s) + Lgglg(s) + LgpI1(s)

Up(s) = Myplq(s) + Loplg(s) + Lipdp(s)
Wg(s) + Rglg(s) = Vy(s)

\Ifk<8) -+ R/{]/C<S) —(



q - axis Flux-Current Transfer Function
Eliminating V(s), Vi (s), I4(s), I1(s),

Wg(s) = Lq(s)Iq(s)
(14 Bpgs + Angs®)

Lq(s) =1L
a5) q(1+BDqs+ADq82)
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Equating with Transfer Function Obtained
from Measurement

Uy(s) (L4 sTo)(1+sTy)
Iy(s) (14 sTh,)(1+ sT)
Gives us L4 and the following relationships:
/ /!
Tq + Tq = BNq
!l
T, 15 = Ang
T, + Ty = Bpy
TéoTég = Apq




Model Parameters on g-axis(Eight):

Lq, Mqg, Mok, Lgg: Lgks Lk, Fg, 1t

Parameters from only One Measurement made

on the g-axis (Five):

/ !l
Lg, Ty, Ty, T,

/!
qo- Tq0



