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Simple Current Diagram Method for Calculating Characteristics of
the Deep Slot squrrel Cage Induction Motor considering the Effects
of Magnetic Saturation due to the Load Curret
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Yukio KONISHI
Kazuo TAKAMORI

Considering the effects of the magnetic saturation caused by the load current, current
diagramy metheds for calculating characteristies of the ordinary squrrel-cage and that of the
special squrrel-cage induetion motors. were established, and reported already. But it was

impossible to apply them for the case: of the deep-slat squrrel-cage inductiem motors with the
slot-depth larger than 2 cm, because, in this case, the Iocusi of the locked egquivalent winding

impeadance phasor was not reprensented exactly.

Using Dr, M, Norman’s theory, we could established the current diagram method which was
appropriative for this case. Se,in this paper, we report the new method that was devised for
practical use. Mareover, it would be noted that this new method has higher accuracy than the

conventionral method by making a comparison; between the results ohtained by each of them,

1. & #» &

RRERMERC & 3 REKEMOEELEB L FE
EER OB E T ERAR L T & T & BBk
HHBEBEEOBE ST OVWTRE L 12h,0F 22y b
B2y Z 25 bDRIRRETHD, LI DB
BOWMEEMEREA v v - X ¥ A7 P VESELTERE
CRETE LD 2l TH B,

Z OEHA P, Norman KD HFE® & BTz D)
PErEEL, ATERC X RS ATO BT ERL L
TCBRBE 0 C BRSO B AN EL R
ETBELdIL, ILEKRALTEHL LCTHAEER
BREETRELAER B8R bbb T RTR
RHRTIFEERBENGE L, D, ThdCiEshF
BETh DI LhbiEROBMSFEN BB INTE

B TR ST 2 2 @ T T 5,

2. MAMMEERLILRAEN CHFARE
HRo HREMER S E—F LAY
kL ERRK

ELFE N B EBEE O LI REMEiE A ~ v
—F v A7 P VBRI ETTEIRIC X ARESEMO ¥
BYEZR LI WERWLHER T CRBE LY O X
5 D —EIERIT 5. RESKEFIOZEE 5 i
BAEDZ OB BF% Normanf DS 3 B ~TRD S
&, ThdbEeANo—PERL, AEDHEHATHE
NRTY 77 2 AHOLEEEL TeD, WEHOBERT
M—1DX>5ib2, OB EOERONTEE
T5&, Zso, Zsi00s DERTCEBELLAFE®
NORETED, X5 T, ZOHMBNLZs0s RERE
THEIRDBNB, L, 2OTXD 0.51kEET3



RER LR

LTnes

Zssos
ﬁfﬂi Z T -
P (R % sloos
Rs
B 1 MCHREMER A Y - Xy 2R b
Bk

V77 2 ARVGEERET BINRY OFHE L
Het+s, @

LA K— 1 OmBBFITRD 0D Zso ST
WT—EKL, TOELAIAEAIGEVWERDY LD L
T\WBo TZ TZOEALTFIA L TREHEMPEZR L
1B A L ERB LAAWBEOHRARER~N 7 F vBLBE
B L S U CFEEROBESERII o1

3. MAHRRE~S MLoRBICBET 2SS

R cAFFERC X 2SO 28y #78
L e lsinf v ©'—F v 22 TXROIREL TR
DB LIIHBHRRS ThANERE Lick KK
") B <K BT & B [FIRE AL O 1o D A FTEHR <
7 P B TRODRBELTENRT B, LrL, TheR
BB LENRYEHETHBOT, FHEE BT
DEFAFBEIR N 7+ VB EEFRBRED D RO B
RYFPVES ST, WHEREZTRDDEESS—EEH
L CERRNAERTS L BEEEr 0 L 5k #
BERITTNHERELTH B,

BHE N B EHBEBOWESIRIIKRE WEAT
W0 BETHD, i, 2AEMBMI1LE
BN 1o DIIE 5 ~10, WERER L & DI 3

BETHB. DI 2t Is / LOEAIHTI5~304EE
B/ D s LRERT 5o ZDX 5 AERD D & T
HEETERERA2ER TS LR —20 X 5 EAD
D, WAFERO~ 7 t VTEZTND 221.0- 0 KK
3% 2%, BEAFER<2 + VTEZN1—>N ol BB
F30 LinL, $D Dk E WIEFE-CIR AR R & s
EATERR 7 P VR DI AREATEY, 0
ROEHITEATBHRER 7 FVvOBELD Y, LA

K 2 @\AREMR~S7 trOBE

MSREOEECXREINS, ZOFERIXAK DI
WIRD, Thbb 0. 2EDCETCRSE. —F, Zh
L DA TRY OFFCIHEARER~ 7 P VIEIX
Nolzh /g D EIE L T 2O CHEE T BRREN L RD
TEAMAERAR 7 P VENo AL T 0 &R
BRE Do LIchiaT, BAREMLZHBEEHEO
EEMERA 7 P re—E e LU EERRR L
ERLTESELYRDTD, TOEBEIMNTHS L\
Z 5o

4. AWBINC L IUSAMOREEERL
1RAED CHGREEROBEN M
SERREE

4.1 RERDELFRELHEME

BT e HENBHBOMETHED 2 v 5 M
AOBX LBk sEAEY r 2D, €
HICIZ TROEDBECH %o

EHARROD & THRERY WRETE CEREN
RELWERCHR L *OBE) Ea, (E#E
B D 2 45 IS LWERTHR Lk 8 DBE) Eod
2 MGV, T NE WO AD IR B Wer, wer
in, in, FRKCEAE CEHBED 1/2)0% L TH
HRBA WAEEEq T\, £08BA0H HHEk

3 X CHRERE Wa, is, CHETREo, EANE
Wk Ta FHUL,

Isi=ist Eo/Es (1)
1o=in Eo/Ex @
cOosps =Wea/v 3 Esis (3)
cospa=Wa/V 3 Eyig @

cospst =Wer/v' "3 Eel i (5)



10

COS®e] =cos¢e / \/ 4 — 3 cos2pe (6)
Ta=Eo i;|/E:1‘/4 — 3 cos2n M
Tan=Ia—1a (8)
Teso=1 ;;— i (9)

FetL, v, oa (X1a, Ia OHEETHS,

F¥t, JEC—-3TRARTWARHERID, kb
B, ROW), WSSO FEYEE L 28
FER ORI FBH DM | Les | 23K %o

A=10g( 1w/ 1 u)/log(Eq/Ea) rweeemeerees (10)
liss|=I;I(Eo/E;1)A ........................... a)

B, ZsofEFRRFIUCANSER (H—3&
) e EnBETH %,

Ks/ Kso

S— . —
04 2 3 4 5 6 7
Ravtgzh (om)

M 3 MasEt(as/es0)

4. 2 KRERXEEEEERERNKOERE

4.1 TROENBEZEDOTRD OEEREESE
B2 X— 4 % AVWCERAT %,

(a) BECBELLFEHEOY D, BSEMEBSREL
TNEA 7o A B 3 B AL RS S48 4 v v —
£y ZAN7 VBB I UOWR A RME RN FvEl
Pra, BEERIL, MR DB b REM L4
AV =KV A7 vEPRe FIIEBEDOTRDDH
ZsSHRET B,

(b) Zsc:NX %V, BELORHEE Lsos T 5,

(c) BRC®ELIFHE @ 2AVvTHSEaMTER
LB ADHAEH~ 7 + ~ 1ss=NLsjoos HERET
B

(d) WEREMBER N7 FVEIPRB OFL01%ER
%, Lsok 012 %#%A T &K LLs100s Lso DEE

EOMLEOTR 02T 5, o
(e) O2%Hi>x LCMM Lso Lsioos &%, R
SEFMEER L 1B S OMREMBIR N7 P vELBRE
LT B,
(f) Lso, Lsiook DIRAZMRET 5 Lses 7254
—_—
% Lso Lsioos EIRRD 5,

~Lso0gLsos = LgeOs L _<LsoO1Lso
002 002 slooséLsoO;lleoo

(8) Lsos:NE%&#E~ITLsos NARS %
ZRLIBEDEZEDTRY AT AMRER~7 +
rvEieh, Lsos, N#@YNN’' LA LED SES
BAEZ OBEOHENTES,

(h) DT ~Y OFEIY R B KT, T
RTOTRYIKEL TEDTRD DR RDES M
BRERDDZZ LNTE S,

1) LT, BEsm e L g0 2 e
RAAFEE AL L WOT, BEFIE BT
DRI ERET B,

L sto0s

Oz g

0

s

Zse

Lso

N N

4 AFMERCI 2BEREMOEELYERL

TR FHE R B O R e H el SR AR
5. FECLHWHUENRMEDILE, E8

AFERCLAE, JEC—3TDOFER L BER LV
EHREM L L CNomanKDOFE @ IL X 5 TRDAAEL
L ORicy DEED 2% #5550, 400KW, 6P,
3000V, 50Hz, EliEF 2w o FEIMSMOBPEHZE
MW BEBEIEIC O TEOHEHENLRE LRk
b DOHBR—5Th B, ZDER, FAFHECIIUTHE
ROTTEBREEOB EEREEDOTE B Z & h%hh
bo ¥to, REtELBRE Lo ECERT Az &
RoOWTE+o0ELMEA L, 70, TOREIR
BWTRBETELDVRANREZ o TWB LWL B,
&= AhERBrik e LCRAMLT AIITREBRER & g
LT DBREOESEYSDNCL > TREDZDTSH 2,



) ACD)
4001

300

200{!

400}

T’
TN

B 5 @ EEREEOhE

Inb, RANE X ORERAGEHILE & T b, LA
L., BRSO ELR BT TABL Ty, &
W EOFLHIFREHEOHBEIC AL X 5+49FLT
W5 ELREET B,

6. ¥ U

Bl BRI L IR, KER&bDTHSAFET
BHY, JEC3ITR D & SBEFR LB L CEEE
THAC S bbb TIEBTHENTL, RALTS
O EEBIGA RIS DE Vv E B,

& % x M
(1) BB R (@4.1D
(2) BB WRE  (F42, T)
«{3) M. Norman Elec, Eng. (Apr. 1984)
«4) EFE JtEREA  (FE43. 10)
BN 4 Lo tEBELARS MA4IFEI0A1668 B
(FaF43. 10. 31



