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n-n) Serave &m exglressiom for mqamimizirag t&ae &osses ian a sepanately
exeited de amoton, arad draw tfue hHocB< diagnaam of ffiaie?imarrm Eoss
eocatrol of a de drive"
3-2) EEae speed of a separateEy excited dc seaofon" is eontaoEBed by a
sinegBe-pEaase fulE-aonaventer", TEae fieBd aireuit ls aBso contnolEed by a
seangEe-grhase fu[H coxavertep' arad the fieEd e eenr"euet is set to *he
anaxirna!ffia possibBe vaBue. T'he ae suppBy voltage to tEre arnnature arad
ffieEd coaavertens xs sBaagBe-phase,?20 Vr58 E{2" TEae anneature Eesistasaee
as&o={3.25 Q,6he fieHd cireeeit resistanee as ff;X75 fi, and the motop"
voBtage eomstacat is ffu=1.4 V/A-rad/s. The arsnature curremt
eorrespoaadimg 6o the Eoad desmamd is f o=45 A, the viscous frictaoel and
rso-Eoad Eosses are raegligible" Ehe icadlrctaa?ces of the arnnaturre acrd
ffieEd cincuits ane smffrciecat fo rcralre the ansaaa€ure amd field currents
eocatirrelotre and rippEe-free" Ef f[ae deEay aargle of tlae aramatalne
aosnven tel is a u=60 amd tEee as'cnatune eunaent is /"=45 A" Eletermnime
tfue (a) T'onque developed by the mnotoy, Td6 @)Speec{, a.r ganad

{a} Exapelt pow€r faeton of tEae drfrve, Ff-"

Swessiore (2) 2$-Mark
2-X) Sraw anad expEaica the cEosed-Eoop speed wit&a issnner eurrent Eoop
amd ffieEd weakeraimg aouatnoE of a da rnoton"

2-2) A 4S K}ry ,?2S V,93,8S B"prm ,separate&y excited da araodon is to be
elsed ixa a speed eosctno! system ,whacEa rmay be reglresented by the
hEoeEq diagrane in F.ig.(l) " The {?etd eeag'nellt is Beeld eorastamt ad a value
for'whiaht E{, Ef =1"95 V s/rad. R.esastarece fro =0"089 O , aead
vascocss ffrictioge f,actor ts: &.275 Nma-s/aad" T'he tachogeneraton
deBivens lS V/9SSS rpaaa acad the gaiea of the eosatE"olBen uis Kl =?S0"
(a) &eten"mine the va[ue of the refeneaaee voBtage, Ff., nequined to
dnive the cnotor at rated speed at xro load"

{b} Hf the refen"emce voltage is €lmehaalged, determrene fhe speed at
wBrieBa the xnotor wou[d trereas at rated torqme.

{c} Ef tEae smotor is dnivee! with cosrsfant aruxratalne voltage of ?2S V,
sced witHeoert feedhack, deterruairue tBae clo Eoad arsd feaEE Eoad speed"
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Figwre {9} sfe*dy- state cEosed-Boop bBocB< df,agnaaae of, a speed
cocBfnoE svstensa.

Qaaestiotc (3) 2$-Nfark
3-1) A tEeyristor"ized speed comfroH seheseae is sElowaa ira F'iguEe(Z).
&daBee a aeaodeE of tEae comtroE sysferea for studyialg ttae penfonnmaraee.
TFae foBEowEmg vaEues are B<nowsa :
Mocsrexat of imertia of fEae Boad , .Y = 42.2 &ng-*' ;
T'onque coelstaret of the motor, Ku = 4 "2 Nnelwrnp.;
Motor arrs?atu!'e nesistance, R" = {}.S35 gi;
Motor anamature imdnctanee, E , : 0"S077 El;
T'hyristor hnidge is fed frocm S:pfuase,4XS V, S0 cis;
+ 5 V to tfue triggen aercuit advances the praBses to give smaxigtaggrae
oartput voltage; 0 V to the te"igger circuit retards tEae puises to give
zero outpert voBtage;
3'ach ogexa enator eoaastarnt, Kt = lS V/15SS npem ;
&C C.T" oratput K. : 5 V/SCI A ;

ff1 =OrR€ rnega-ohnra, Rz:sS K f)e Ct = 0 A pW
f fs=5G{ }Ko ,  f fn=SSKf t ,  C2=8,S4pF.
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3.2) L2.5 HP,100 v, 1500 rpm dc series motor is controlled by a
class A chopper, which is considered as a linear converter of gain
K.=120 . The moment of inertia of the motor load J=0.065
Nm./rad/s, viscous friction constant 8=0.004 Nm- sec/rad. Total
armature circuit resistanc&, R*=I o, and total armature circuit
inductance (including series inductance)n L, = 0.32 m.tl The back
emf constant is K, =0.034 V/A- rad/s.
(a) obtain the open-loop transfer function !9G,), ora Ao(s) for the- 

AV,(s) AZr(s)
motor.
(b) calculate the motor steady-state speed if the reference voltage,
Vr=I V and the load torque is 60oh of the rated value.

Question (4) I0- Mark
rn control of induction motor drives, exprain (with sketches) the
concept of the Field Oriented Control (FOC).

Good Luck
Prof Dr. Sabry Abd Ellatif


