EE372 - Electric Machinery and Power Systems Analysis
Miscellaneous formulae

Physics:

Work(W) = Fdr = [7df, Power = 4¥

Flux density: B = “lN ! for i amperes in coil of N turns and mean flux path length [,

Total flux(¢): ¢ = [ B-dA

Faraday’s and Lenz’s laws for N turns around flux ¢: €;,y = =N ‘é—f

Force on wire carrying ¢ amperes in field of flux density B: F = i(l x B)

Voltage induced in conductor moving at velocity v in flux density B: €;,q = (v x B) - 1
Torque between two flux fields Bg and Bg = kBrxBg.

General:

Complex power: S = VI* = P + jQ
Turns ratio of transformer: @ = ~2

Ns
Referencing of load impedance through transformer (ref. to primary): Z) = a*Zy,
. . 2
Per-unit analysis: Zpgse = (VS‘,’:%:;) = %, Spase = Viaselbase-
Transformer phasor diagrams (ref. to secondary): % =V, + Rels + j X Is
. . 3 V ase 2
Per-unit in 3-phase: Zp,ee = 3(VLN base)” Lé:;g ) s Tpase = 73‘;23517& -

Voltage induced in coils of P-pole stator windings with N¢ turns enclosing total flux ¢y in
P-pole field, and rotating at speed wy, relative to magnetic field: Ng@iowe cos(wet), where
We = wy, P/2.

Mechanical power in rotating machine: P.,,, = TindWm-

Power output by rotating machine: P,.; = TioadWm-

“Regulation” of quantity ~: releadMfulllead 1%

Y full load
Motors:
. . o 120*fe __ Nsync—Nm
Induction motor speed: ngy, = = poles? S = e

Induction rotor internal frequency: f,. = sf..

Power transferred to induction rotor: Pag = Peony + Pror = TindWsyne
V2, Ra/s

wsyne|(Rrr+R2/3)?+(X1rH+X2)?)

Three-phase induction motor torque: 7j,q =

DC motor converted power: P.,,, = Eala
Back EMF in DC motor: E4 = K¢w.
Induced Torque in DC motor: 7;,q = K¢l

Shunt DC motor speed: w = KL’;) — (I]ffz‘)gnnd
Vr _ Ra+Rs

V KC\/ Tind Ke

Series DC motor speed:



