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ABSTRACT

This project is a study and a test of starting spinning technique of induction 3 phase
motor: Direct on Line and Star-Delta which load 35%, 65%, and 90% to analyze current
comparison during starling and to find parameter values from the molor test. The resulted values
will be filled in the PSIM program and be simulated to compare with the real test. The results are
found that a ratio value between starting current and normal current is about 5 times in case Y-A
induction motor is joined. The ration value between starting current and normal current is about
1.5 times. The Ipeak current value of Direct on Line starting motor is higher than that of Y-A
starting motor, The starting current of Y-A joint motor will decrease about 3 times. When it joins
a higher percent of loading, the value of starting current will be higher and the time to become in
the normal condition is long. The results of testing between PSIM program and the real test are
found that the error value and the error percent are different and in some cases the percent of error
is high because the resulted valves which are filled in PSIM program make the result from

simulation wrong.
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2.12 manameuvasliiilvian (No — load Test)
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hy 124
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g t t a { oo a = i 1 ¢ A
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o o 1ol
vpsuewed a31l 2.13 Mfidesningwis

V. = ussnu i fieovessimmes @mldvinTanviimes ; v)

1, = aszualihiiene (@ 1dnnueiiines ; A)

1 Fd
P, = fdslufhnswiiuamesvuz bif Tuaayis 3 wa @ lfainrasuveeinddined
v
Wa2@1u50 B, =W, +W,)
J [ 1 red o g o o =5 ar &
manaaevil lull Tvaadesgiuou dsiuanuissunulanes (2,) fege (3a'ld
1 1 =, M T v H.—R
910 Tachometer) dana 1dAAIdTYA1 (91nTUNIT 26 AT 5= —=2*
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5
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&
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NN (INEAUMNT 2-19 N899 Py, = [LR,) 15194 Wifiasnddagapdoludauil daiu (P,)
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9 ¥
yannnounvesaaned e 3 e Wouaums 14dsil

Foep, =31 :fLRS (2-27)
Py =P, +P,.+3 R (2-28)

=L 1 o o é
HAIMYBI P, 0z P, 1sufoniididegeydolunnma (Rotation Losses ; P, ) Gy
' |
fngiin1den
P, =P, -3} R (2-29)
A mIuvesaames (R, ) mm ldnnmsTasudumuvesuaniafiamines
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2.13 MsnaaeUMsBnlsnes (Locked — rotor Test)
asnagoussdecluusedulddisuldnszua Wi iffavosaimnnd
(FudvItunsfinadevdaisesvosmsontas iy auudns s Ifhiideuldmsnageu
T 10-20% voaussuihifice Wénuimdnifasudt A Gap fAnosuaasnt X, 4
Usnannnninng safumieiaulem X,, W Itdsuaseseuyalnaidagy 2.150)

A - ¢ @ gy e g Y1~ -
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!

] R = ) o
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31 2.15 29 sauyamsneaeunista lsmed
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V,e = s lvlfhmevnzinlnnes
I5e = pszualifhiimevasde smos
Py, = tdelvling 3 daunztalsmes
A oo ¥ as = o Y 1 L :;
dienswmdananyszneuiumsinsangy 2.150) Mldmmauyaveausines 1Al

Vo .
L, == (R + R+ j( X+ X}) (2-31)
V31,
P
R =78 =R +R, (2-32)
[ 3] B
BR

X,=Z:-R =X.+X, (2-33)
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2,16 Electric Transients In Induction Machine
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o
=

ATEBNLILMIAIANUAILNIN Tddail
1. 91 name plate 4010035 AiiauoAT A/ Y 1.05/0.61 [A] 11erA9 Full load #BUBY
A HOINDI UNAANIZUN 1.05 A wwRondudeuny Y veinedsziiffanizua 0.61
[A] ﬁﬁﬁﬂ Full load
2. vwnaums P =1°R Tnoft P fadiifanasoudadumu
I = aseuadlvarnsadumuy
3. duasnm R =10Q

P=(1.05¢ x10 W

P =11.025W

wonld R=10Q 10/ dlesnniin1snansainsagaga load 90%
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4. MSMIAMTIAUANATBUANTUNIL 10O
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Stopped f— 2000711720 1R1EX2
EHIEZY : : i : T 1D0mE/AY

[ I ¢ (I00mp /div)

Maf  4DR.OWY WIp -320.08Y

=TT £
S STi2ewy : Froq EDi0GHz

wFiters wOtfaeln =Record Lengthe aTriggers

Smonthing : OFF CHI & =mmrmmm Malh ;10K Mode ! AUTO

BW @ FULL cz: o0V Zeom: 1K Type: EXE CH1 F
Delay : 0.0na

Hold OH @  WINDMASA
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¥
VNAUMT  Pp-p = seuzvnanmdudeba@os) x seswesunuda (Volts / Div) x 8051

AAVDS TN
Voo
2
Vers = 0.707 x V)

Vo=

- o 1 1] A or at o 1
vnglesada loaIndfnunim Vo udilosnndiudasaavesInginii x10 virldan

Vems =0,225x10

Vims = 2.25[V]
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1171 3.3 mitanussduanasendadiumiu 10Q

nngiifiumsdadmssdunnaseunnudiuniu10Q uaauilimes Ia1 2.14F] semiuind
arlndifsedunisialnsldosadalaalny

5. mymanszue lavldonadaloalndfandouninudmu

PINAUNIS I= K[A]
R
vinglii 3.2 0218 I= %[A]

1=0.225[4]
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A - ) A 1 L
Ui 3.4 msdamnszuafidediiuuemed

] 1 A al o ] d or = 1
vngiuhanszuaiaduinszuaidmnuninmsialarldeoadalaaTnliid lndifes
fiu

1 ) &r 4 o o 3 r A T A
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UFudnstaavoTnsy x10 51 edadiuniy 10Q fud1 dasianvesingy x10 dadu
° ' el ) Voor w1 A - w
wod Ynldmnszuai Inaguemeslsuiifusmiiesadalanlalinls
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3.1.2 MIVBNUUUNMTNARDIVOITNANBINGY
#
4 3 da o w el o @ = Y-
wemesidiy vewmesauandy THlfimmaenisnyuassduiu femsmsmyuaseduvedd

AUDINDINBT AiB load 35%, 65%, 90% v 1FaduamesiuiluTvanlaumsnofa

@
o&F

o o=y o P | ar ] 9/ o
uamaswsﬂumsﬁmmiﬁqwm NﬂmEliﬂ‘uﬂﬂ‘]iumﬂﬂuﬂﬂﬂ‘liﬂﬂiﬁﬁﬂ‘lﬂ ualwos

o o

¥
BUANTU NSAIIUNININTSHAUULAD 111aA load 35%, 65%, 90% A1
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HUTUNBADTAOLUUD Y

1. SAAINSTUAYOINDIABS no load
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U 3.5 nisdadinssuauemeidouuy Y

nngid linsuiuemedBudndu douuy Y nesuea 0.23 [4] 910 Nameplate uomoine

wuY Y RAansgua Full load 0.61 [A]

2. MIRTUIUAINAAI NTZUE Full load A1l No load Unzsianadnssuadiu 100 du

ATSLUEA no load
NIZLY Full load

HAR19YBIN S ZILE Full load A1 no load

wiHansnzuadly 100 dau

3. MIRNUIUAINTSUTUULHAD load 35%

HARNUBINSZLEA Full load f1 no load vy 100 dau

Load 35%

ATLUAVMTAD load 35%

0.23[4]
0.61[4]

0.38[4]

ﬁ:a.smﬁ

100

3.8x107°

35%(3.8x107)=0.133"

0.23+0.133=0.363{ 4]



4, MIRUIUMATSUAVNLAD load 65%

HAA 19BN TUE Full load 15 no load uviadly 100 dou
Load 65%
NITUAVUSAD load 65%

5. MIMUIUMNISUAUMLAD load 90%
HAMIVOIN LI Full load 11 no load tafaily 100 dau
Load 90%

ATSUAUMZAD load 90%

A30NBMOTABLUY A

1. JaMInsUaUDINBMDTUME No load

3.8x107
65%(3.8x107)=0.247

0.23+0.27=0477[A4]

3.8x107
90%(3.8x107°)=0.342

0.23+0.342 =0.572[ 4]

11l 3.6 myfarnszuauemesABULY A
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nngiun vemeTBusnTU ABULL A AIsUA 0.73 [4] 110 Nameplate UoIABTAOUUY A

oo

ANISLLE Full load 1.05 [A4]
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o 1 1 Y ] 1 = 1
2. MIANIUAIHNAANYDINTZLT Full load N No load LASULNHAANATSUAUWI00 a3

N3EE No load
NIzua Full load

HARN1YDINSZUE Full load N4 No load

) 4 o 1
IWLIMaAINISIlu 100 T2u

3. MIMUIUAINTIUTVULAD load 35%
NARUBINTZIE Full load 1 no load M1t 100 Aoy
Load 35%

NITUTVNLAD load 35%

4. MIANUINMNITUTUNLAD load 65%
HBANYBINTZUE Full load A1 no Toad Wiy 100 8
Load 65%

ATZHAUNZAD load 65%

5. MIATUIUAINTZUTVNZAD load 90%
HAAIUBINTELE Full Toad 1) no load biUaihy 100 a3
Load 90%

NSSUHAVYUSAD Joad 90%

1
=1 Q

0.73[ 4]
1.05[4]

0.32[ 4]

E:&leo-3
100

3.2x107
35%(3.2x107)=0.112

0.73+0.112 = 0.842[ 4]

3.2x107°
65%(3.2x107)=0.208

0.73+0.208 = 0.938[ 4]

3.2x10°
90x(3.2x107)=0.288

0.73+0.288 =1.018[ 4]
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¥
or o o J o o 1 ! T
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¢ 9 a o o a q’: ¥ e R o
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o ao
3.2 YHABUUDSITNINARD]
o
1. ﬁ’ﬂ‘kl‘lﬂ’l'i‘l“lﬂﬁﬁ)flﬂlﬂmﬂi No load test WAZ Lock rofor test Tﬂﬂm'ssumm%gmm:
q a 1 =y a1
ANYUNOMINTHIA TSI BRI DI A1 VOIUBIADS
] o o o ]
2. ADIIVITNDADININITNATOUNBIABS No load test 1AL Lock rotor test HAMIIWAIN
] ' o
N13%A001 IWIHIA 1T ANYANBINDS
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d‘cll 3 v
VosuBABI AL [rann199
1 o o W ) ] ¥ o 1 o ] dci 1]
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. = -
7. Slml]]ate ‘ﬁ'] Ismﬂ 3 Tload, ana!or HaE AT UYINDnDT
] o o o o o
8. ADUADINMAADTULY A RINMTEMTNUBEIDI LU Direct On Line MIAATI DAL
) o @ 1 = o o
A0 load 35%, 65%, 90% 11Nsiuiine JaolFooadalaa Inmlunnns Wanzaasn
1 o o s o o o [
9. ADVARIATARDILVY Y ~ A MINITAATNUORBTLULY Y — A MINITHAITNUUSHD
o ar ' =y a s as
load 35%, 65%, 90% Mimsiiuvina laoldesada laa IndiTufinns vz aasnuaziiuiin
[] o i
N vaaIn dweesinlaon Y- A
-3 k, . ] 1 = '
10. WIHANADDI91NNIS Simulation A13ADNITVDIUABEIDTUNTsuIRBVLAS AT 12

HA

1un1s Simulation 9219 115un50 PSIM Jumsafeuuuiaednassuazmimwisiines
A199989:493 daumIne199seseesiignsaiaani1Flunmsdesisnanes Gaft
], UWARI919NINEAASS (DC Supply)
2. UNASTWNTEUTTAD (AC Supply)
3. ggane’lv
4, uama{ﬁuﬁﬂfﬁ'u (Induction motor) HUUNIINTLION (Squirrel cage) 1UIU 1 A7
VUIANAA 0.37 kw

s A o
5. ATBUHNDT
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10,
11,
12.
13.

andjunadunnindlia 1 &2 (Push Button switch N.C. )

aandjunadilioaln@lla 1 42 (Push Button switch N.O. )

I,lllﬂmﬁﬂﬂﬂwmﬂmt){ 2N.O.2N.C. 4 ﬁi(Magnetic contactor 3 phase ,2N.O. 2N.C.}

Tindwiiram (Timer Delay Relay) 1 #i72

fdumu 1owi1o Q
ooadalaginil

= o
unanillnes

o o L4
IANUNDT

' 4 o
jih 3.9 AvasiaAcInEasey

gilnsel

<l = ¥
g1 3.10 uranlnef
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Simulate wo¥ifoz s TWaRS udn L vila Ao

1. dusaswantsTinsiziaaes lugalvesnst (Files of type: Data(\TXT)) ¥10fl
aa1a agillad nszusumisdiaesaniunissives lsunsu SIM  vsdl Idndn fe Ind

# [
b 4 .
.sch mﬂum:tmnaaﬂtﬂu'lﬂﬁ 1 "lﬂ’é’mamms Run Simulate tﬁaﬂlﬁumsuﬁmﬂa



31 319 weaamidavesldsunsy Simview

43



44

g/ = d

3.4 M31% PSIM lumsiingizriiees
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W 1
PUNBUA 1 115951999958 90 Schematic
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Iﬂﬂﬂ”l'ilﬁﬂﬂmy) Simulate / Simulate Control

Simulate Control

2. v lnidongunsalaiang fai Tamaonmy
2.1 Elements / Sources / Voltage / 3-Ph Sine
2.2 Elements / Other / Probes / Current Probe
2.3 Elements / Power / Motor Drive Module / Squirrel-cage Ind. Machine {linear)
2.4 Elements / Power / Motor Drive Module / Speed Sensor
2.5 Elements / Power / Motor Drive Module / Torque Sensor
2.6 Elements / Other / Probes / Voltage Probe
2.7 Elements / Power / Molor Drive Module / Mechanical Load (Constant torque)

' 2.8 Elements / Other / Ground
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1. furiananiisll Simulate Control uaateandazy

Pararselers Help [
Time Step  [1E-005

Total Time |1ﬁf

PrntTime 10
Print Step ]1—_—
l.oad Flag J-‘T—L]
Save Flag m

ﬂ1iﬁ'ﬁﬁ1 Simulate Control
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¥ [
2. Muilandnigy 3-Ph Sine udrldmdsgl
VSN
Patameteis | Qther Info | Color |
3-phase sinusoidal voltage source _H elp
. Display .
Name [veinzz
W [lins-hine-1ms) fﬁﬂ T
Frequency ['_.STJ_______ ‘ I
Init. Angle (phase A) [0 T
& 1
113%1494A1 3-Ph Sine
o o 274 9 ) ' 9 L w
3. audiaaaniizll Current Probe ATUUM NBII LATMUAW wad lamdagl

Paneies | Qbertrio} oo |
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Porameters | Dk Ifo | Color |

Custent probe Help Cutrerd piobe Cuient pobe Help
i Display Display
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b d .
4. duiiiandnfizil Squirrel-cage Ind. Machine (linear) udaleradagd nun'ldannas

nAgoUNOINDS

INDM3 S LN

Paramelezs | (thes Inio ] 7g7
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O (e

M3AIAL Squirrel-cage Ind. Machine (linear)

L4 T
5. sudandniigy) Voltage Probe udaldadsgal vindnoliuan

Parameters ] Dther Info l Color

| Parameters ]Dtherlnlo] Color o

Voltage probe [hode to ground) Help I Y oltage probe {node to ground] Help
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6. ﬂm'i_lﬂﬂaﬂ’ﬂgﬂ Mechanical Load (Constant torque) l.!.’ﬁ’ﬂﬂmﬂﬂg‘ﬂ VYUDYNVAND load
:;- o [ ] 1 1 r=% 4 L .
35%, 65%, 90% TILlﬁ‘inﬂﬂ'li'l’lﬂﬁﬂﬁllﬁ%ﬂ'lu'}lﬂ! Glﬂﬂ']nlﬂlﬁﬂﬁﬂ'llﬂﬁnﬁuﬂgﬂﬂ‘ﬁ$ Simulate ﬂ
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Nﬂmf]‘iﬂﬂiﬂﬂﬂﬂlﬂﬂﬂ’*ﬁuﬂ
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Display Display
Neme MLOADT3 r Name [MLOADTZ T
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Moment of Inertia 0 7 - ~ Moment of lneitia |IJ .
\ Load 35% Load 65%
[ Pasameters I DhII Color ]
Constant-torque mech. load Help
_ 7 Disp!a;-:
© Name MLOADT1 r
© Constard Torque II.B I
. Moment of Ineitia o I,
Load 90%
:,- dl ) [ o
UYHABKHN I 117 Simulate LATHININ ) VDILDAOT
‘\

1. pand leasu [F| 1Wevi1m15 Simulate

: g ! . . @
2. dieTilsunsy Simulate @5 99zl snguihaie lasunsu Simview Aagi)
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U 3.21 wansnidreweaTlsunsy Simview

3. (ilefosmins1um aszua anudaseu nie noa wioae1eq Inandaud
Foansusrmsnnadoudrlininilenou Add unzdrdesnsuniiniiadn Remove S19nn
udndn ok 9zsngnsv |
HerALam
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o :
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Moment of Ineitia o r Moment of [nertia [D I
Load 35% Load 65%

e } i AR < w e s = et

Parameters | Other Info | Color
Constanl-torque mech. load Help
Display
" Mame MLDADT2 I
. Constant Torque 2.3 [
" Moment of Inertia 0 I
Load 90%
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4.1.2 No load test

a
mMINN 4.1 MILTAIND No load test

No load test

Vr(V) 14(A) Iz (A) e | p=w,+w, | fHz)

380 0.23 0.23 0.23 —25W 500 50

4.1.3 Locked-rotor test

mnqﬁ 4.2 M3Uaadwn Locked-rotor test

Locked-rotor test

V7 (V) L (A) Is (A) e (A) Po—= Wi+ W, J (Hz)

190.5 0.61 0.61 0.61 25W +115W 50

414 hmfidanmsnaaesnmiiammsaiyanenss
910 DC Test A0 Y

ala Ry =109.20

A o 1 ] [} A g o VoA b [ g 1
WHINAUADTAONUD Y N1THINT Ko ﬂﬂLﬂﬁﬁN?‘]ﬂQU'lﬂ’W]ulﬂi]'lﬂﬂ'li']ﬂuu'lﬂﬂﬁﬂ'.]ﬂ
64

R(.wa.'ar) @]IEJ!,‘V’]?I' = ﬂ"lﬁ’?ﬂulﬁ,/?
. 109.2
R(sraror) ﬁﬂlﬂﬁ = —

Ry 900la = 54.6Q/ Phase

A



971 No load test

V¢, nl = % V
V¢_Mf = % = 220V
Ianl = V; il Q
nl
| Zn| = 229 _ 956,520 = X1+ X
0.23
Psct.=31"R,

Pscr =3%(0.23) x 54.6 = 8.665W

Por= Peore + Pr & w + Prisc
Prol = an,m' —'PSCL,HI

Prot=25-8.665 =16.335W

=% B’ -
ﬂllﬁuﬂu“ﬁ’ yuzialsmes {(locked-rotor impedance)

ﬁ_ Vr
d4 \/EX,[A

|ZLR| =

|Z1.e| = 190> 150300

\/5 x0.61
umﬂﬁﬁ]mﬁuﬁuﬂuﬁ(impedance angle @)

Pr'n
0=cos” ———
\/?:x Vex Ir

140
J3%190.5%0.61

6=4592

g =cos™ =cos™ 0.6955

Rin= |Zue| cosd
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Rir=180.30c0s45.92°
Rir=12541Q0=R +R,

R, =54.6Q2

R,=12541-R,

R, =125.41-54.6=70.81Q
X = lZue|sin9
Xir=180.30sin45.92" =129.52Q

'uama:f Class C

X1=0.3Xwr N2=0.7Xr
X1=0.3x129.52Q X2=0.7x129.52Q

X1=38.856Q2 X2=90.664Q)

Xm=|Zrzf|—X|

Xn=956.52-38.856

vz Idaevsauyangl

........................ 3 o= jO17.6640
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2nf
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2x3.14%50
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Lm = 2992H
X

Li=——
2nf

38.856

1=——=0.1237H
2x3.14x50

X
2nf

: 90.664
e |
A 2x3.14% 50

L

=0.2887H

A
4.2 NN INAADIUNONT Tiww
TunsinsevareTlsunsy PSIM $151UT 920917 Tee N0TIN1TNARDURD NI
i 181114 1ugilnsal Mechanical Load (Constant torque) 484 Taf51n 511 PSIM

4.2.1 ﬁmmmmma{ﬁmmu 2 4

MIA 4.3 naasnssuaiomesinetyu Inandiee)

Load NSZUAUDINDS
)\ % I+ (A) Is(A) Ic (A)
35 0.363 0.363 0.363
65 0.477 0477 0.477
90 0.572 0.572 0.572
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Load | p, —ajy, | ATMEI50Y 1L I I
% (W) (rpm) (A) (A) (A)
35 60+135 1388 (.36 0.36 0.36
65 90-+180 1320 0.47 0.47 0.47
90 115+220 1251 0.57 0.57 0.57

g 11 Thows 0L Y 35%

W19 Slip N191U load 35%

s \o
UBLIADT 4 U

15001388
1500

y
S =0.0747
1 Pout
M ﬁxﬁlq iysﬁ’ BYARIA TN (Stator copper losses)
PscL =31 lle

=3x(0.363)" x54.6

Psct =21.58W

-



Mae Ithlureaeinia (air gap Power)
Pac = Pin— Psci.
=195-21.58 -

Pac=173.42W

sdaIshandoumdsan IWdhilumwdaamiana (power convert)
Peom = (1= 8)Pac
= (1= 0.0747)173.42
Peow =160.4TW
Pow = Peow — Pron
=160.47-16.335

Pouw =144.135V

144.135

2 3.14x 288
60

 Trowr = 0.99N.m
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11 T PNV Y 65%

M9 Slip 1111974 load 65%

S = h, —n,
ns
S 1500-1320
1500
S=0.12

#1 Pout
ﬁwﬁaqmlﬁmjﬂmﬂﬁmm 83 (Stator copper losses)
Pscr = 3]]2R]
=3x(0.477)* x54.6

Pscr =37.2TW

fod lv¥hlugesema Gir gap Power)

Pac = Pin— Psci.
=270-37.27
Pac=232713W

mide b/ Beundson Wi uwdaunians (power conver)
N Peom = (1= S)Pac
=(1-0.12)232.73
Peomw =204 8W
Powr = Peom — Prat
=204.8-16.335

Pmd = 1 88465W
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POIH’
G)M

T!oml =

188.465

2><3.14x£3—2—Q
60

Tioad =1.364N.m

M1 T AOUVY Y 90%

WA Slip 11974 load 90%

S = ns“nm
ns
Y S:l500—125]
1500
S =0.166

i1 Pout

- I o
mmqmtﬁwﬂmﬂﬁmmm (Stator copper losses)

Pscr =311R,
=3x(0.572)" x54.6
Psct=53.59W

s I luvesenia Gair gap Power)
Pac=Pu— Pscr
=325-53.59

Pac=27141W

Maa i doundanu Idhilundsnumana (power convert)
])L‘ﬂﬂ'l' = (l h S)PAG

=(1-0.166)271.4]



Pcom' = 22636W

Pom = Pcom' *'Prot

=226.36-16.335

Pom' = 2 10025W

PGD‘I
0)]‘"

Tlomi =

210.025

2><3.l4><1251
60

Tla(m' = 160Nm

]
4.2.2 fnsanuemeineluy A

MmN 4.5 nszuavawes vzt Inana a9

Load ASTUANDIADS
% 1i(A) Is (A) Ic (A)
35 0.84 0.84 0.84
65 0.938 0.938 0.938
90 1.02 1.02 1.02




e

Bl

S

MI9N 4.6 wamioti1 1M Teaw
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Load Pu =W+ W, | ATU5500 I, I I
% (W) {rpm) (A) (A) (A)
35 40+320 1406 0.84 0.84 0.84
65 60+360 1390 0.94 0.94 0.94
90 90+380 1372 1.02 1.02 1.02

11 Thoad DUV A 35%

M191 Slip N¥1197 load 35%

1500~ 1406
1500

S =0.063
111 Pout

o

) o
YU EUARIATAIADS (Stator copper losses)

e

Psct=3I'R,
=3%(0.485)* x54.6

Pscr =38.531W

Mda I luseseme (air gap Power)
Pac = Pm— Psci.
=360-38.53

Pac =321.4TW



e
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faa rfhdnasund s Ifhidundsnumana (power convert)
Pmm' = (1 —S)PAG

=(1-0.063)321.47

Pcom' = 301 2] 7W

2
Pscivry = 3—]1—-R| =3(0.423)*54.6 =29.1

J3

Prot = Pingr, iy — PscrLiny =75-29.1=45.9

Pm.'r - Pcom'—Prol
=301.217-45.9
_Pour = 2553W
Tfomf = PU‘”
Om
* s 255A
2x3.l4x@
60

Tioad =1.735N..m

1 Tioad OOV A 65%

1191 Slip 1111914 load 65%

g 15001390
1500

S=0.073



1 Pout

- o
ﬂ"lmqtuux?mmﬂmﬁﬁmmm (Stator copper losses)

Psci =31 12 R,
=3x (0.54)2 x54.6
Fsci. =47.76W

e I Iusose1n e (air gap Power)

Pac = Pin— Pscr
=420-47.76
Pac=37224W
s i finlGoundeen Ifadlumdesnimana (power convert)
Peow = (1= 8)Pac

= (1-0.073)372.24

_Pmm- = 34507W
Pom = Pmuv —PrOl
=345.07-459
Pﬂuf = 299 17W
Tfaad = PO‘”
Wm
29917
2x3.14x @
60

TIU(J(." = ZOSGN?}W

65
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11 Tiowr ABULY A 90%

1191 Slip NN 191U load 90%

S — n‘ _nn'"
nS
~1500-1372
1500
S =0.085

Psc.=3I1R,
=3x(0.59)* x54.6
Pscr =57.020W

fae Wi luresnrn e air gap Power)
Pac = Pin— Psci.
=470-57.02

P =412.98W

asIdihinlaoundsnulifuiundanumana (power converl)
_Pcanu = (1 —‘S)PA(J

=(1-0.085)412.98

Pmm' — 37779W
Pmr.’ = Pcorn‘—Prol
=377.719-459

Pum = 33 l 89W



331.89
1372
60

2x3.14x
Tlnau‘ = 23 1N.m

4.3 HAINNIINANBINDIINTDIY

43.1 MIaminuemeilaunse (Direct On Line)

YULAD Iaa 35%

Stopped 2008/11/20 2(:45:40
I.:H‘l-zv : 3 : : : g 100ms /div
nc ) 1 I . : : : I (100ms/fdiv)
= | M = : : H ; NORM.IIJI:S /s

=Tracgis. PP 10j4Bv © ek 5.200v Mih —5.280v
i Hms  1.173v Avl)  25.35mY Freq 50 00HZ

=Filler= =0lfset= =Record Length= =Triggers
Smoolhing T OFF CH1 @ —-—---—- Main 7 10K Mode [ AUTO
BW : FULL CHz : 0.00v Zoom ! 1K Type : EDGE CH1 &
Delay & 00ns

Hokd OfF :  MINIMUM

4
7 4.4 namnszuavazans e A

67



—r

r

Stopped C—— 2008/11 /20 207020
EHI=Zv - R : -~ 100mB/div
AC (100ms /cBv)

NOMAIBRS/s

n
b
=Tr : i MIn -5.526V
P n.vPr 43inad - Freq 50i00Mz
i L : :
I
=Fitler= =OtFsel= =hecord Lenglh= =Trigger=
Smoolhdng : OFF CHI [ -———--- Main 106 Mode 1 AUTO
BYW I FLL e 000y Zoom 1K Type : EDOf CHI §
Defay 00ns

i 45 nsninszuavazaainala B

YULAB IV 65%

68

Stopped 2008/11/20 200417
ERR T 100ms/dv
ac Tl - (100G /Ev)

= :
=5
o

10;88Y
1.111Y

=Fler= =0ffsel= =Trigger=
Smoelkng | OFF CHI - —--—--- 1R Mode - AUTO
BW [ FULL CH2 : L0110 Zoom : Type - EDGE CHI 4

31 4.6 nswlnsziavmzaansmda C

Stopped jo— | 2008711720 203644
CHI=2Y : : + : : 100ms /div
tac 1 1 ¢ (100ms /div)
E— : I NORM1DKS /5

i
11;20v
1.297¢
=Filer= =0ffsel= =Record Length= =Trigqger=
Smoolhing @ OFF CH1 @ ——----- Maln @ 10X Mode @ PUTO
BW I FULL ChH2 : 0.0GYv Zoom 1K Type - EDGE CH1 4

3U# 4.7 nyminse

Delay 0.0ns
Hold OFF : MINIMUM

@
UHVUETAIN



YULAD IHan 90%

Stopped [— | 2008/11/20 2004127
CH1=2V B : : : B > 100me SV
nc 1 : (100mbs/div)

: INORM10kS /s

T

Mih -5.720v
Freq 50;00Hz

=Tracet=

=Flller= =0fFsel= =Record Lenglh= =Trigger=
Gmoolhing : OFF CH1 [ ————--- Maln = 10K Mode : AUTO
BW I FULL CH2 D.00v Zoom : WK Type : EDGE CHI £
B Delay : 0.0ns
) Hold OFF : MINIMUM

i 48 nswinszuavazamin

43.2 msaminuemesiny ami-mad (Star-Delta)

Yuzao 1van 35%

Stopped j— | 2008/11/20 175052
CHI=2V - ! : : f I 100mE /div
HGCH : . : : : * (100ms fdiv)
H— : NORM:10kE /s

i
=Tracel= P-p  4.080Y ©  Mak 2.240V M -1.040v
..l Rms  AR9.GmY : fvp  ShiFIev c  Freq 50;00Hz
=Filler= =0ffset= =Record Length= =Trigger=
Smoolhing : OFF CH) | =====-= Main - 10K Mode @ AUTO
BW : FULL CH2 : 0.00v Zeom : K Type : EDGE CH1 &
Delay : 0.0ns
Hold OFf | MINIMUM
1
i ¥l zaas
] N4.9 DIWNISUTUVUSTRIIN
-

i
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YUzao 11an 65%

Stopped (— ] 2008/11/20 17:27:36
bHi=zv : : : : i 100ms/div
PAC 11 : : : : ; (100mE/div)
T : B : : : ‘NORM 1DKS /5

=Tracel= P-P 4.000v : Mak 2.000% | Mip =1.020v

. Rms  62].5m¥ ©  Avg 30;B3m¥Y @ Freq 50;00Hz
=Filter= =0TIsel= =Record Lenglh= =Trigger=
LS Smoothing : OFF CH1 @ ------- Main @ 10K kode : AUTO
} BYY  FULL CH2 : 0.oov Zoom . 1K Type : EDOE CHF £

Delay 0.0ng
Hold OFf MINIMUM

Ui 4.10 nsndnssudvazaaiy
o Tnan 90%

Stopped 2008/11/20 174423

CHI=2V : : ; : : 100ma/div

inc w1 ¢ : : 1 : :  (100ms7div)
: : : : : NORM:10KS /2

=Tracel= P-P  4.080v | Makx 2.J60¥ | Mip -1.020V
. Rms 824.9mV o fvg 43:54m¥ : = Freq 50;00Hz

=Filler= =0Ffsel= =Record Length= =Trigger=
Smoolhing : OFF CH1 [ ------- Main 1 10K Mode . ARUTO
BW [ FULL CH2 : 0.00v Zoom : 1K Type : EDGE CH1 &
Delay ! 0.0ns

Hold OFF :  MINIMUM

i 411 nswnszuavnzaniin

-
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4.4 MminBaudisurnaniinaasaezinnzinanisnaaed

4.4.1 MITOENUOMBIUVY Y — A HAEZMIAMIINUUY Direct On Line

H =] ~ o
MmIuA 4.7 nfSouRsunssuavuaain

VA Direct On Line L (peakypor
I(pmk)‘(fe_\
Load | L | fo.» UMW | M| L I_p | $10U 1A
3 )
an | MY an | gae
% (A | A . e (a) | (A :
2 Q@ =1 oy
fau fau in@
1na
35 224 | 4,080 9 0.18 | 5.68 | 10.88 4 0.08 2.536
65 | 2.080 | 4.00 11 022 | 6.16 | 11.20 4 0.08 2.96
90 2.16 | 4.080 22 044 | 6.16 | 1128 5 0.10 2.85

< ' 4 & L by 1 i 1
VINATIUAUIINS AR 1INHDADI HOLLY Direct On Line WUANILUT Jpeat NFINTING
o o 1 o o1 o
ANTNVDADIADLYY Y — A NTSUTVALANTNUDRNDTABLIY Y — A AIZLATMINIZANAY
INIATITIUIZHNINITUFTIFAADIVY Dircet On Line AUNTEHAGIFAABLUY Y — A
ANz 1Man 35% UAUNINU 2.536
70132 11an 65% A IYNHNU 2.960
an1z 1van 90% UANNIN 2.850
1 o d!’ () o o P ¥ o ¢ A t
AMNTSUAVULTATNIZAUDYN U DTIHUAVDY foad  NaBidNUUBIRBTIORAD Ivan

a
4
= a

sd o 4 o q ¥ A 4w o d &
uledwudgaiuazi dnszurgeiumazSHruugnaduivzdiganzdamiunaniuiy
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= 4 o = d o o
4.4.2 ﬂ1ilﬂ%ﬂﬂmﬂﬂﬂ‘izl!ﬂﬂﬂlzﬂﬂ'l‘jﬂﬂ‘llﬂ‘i:;’llﬂ"l'l‘lﬂu'ljﬂﬂ Nﬂlﬂﬂ‘!‘l‘lﬁ'l‘ll‘llﬂﬂﬂml‘l]‘l] A

i & w a -~ d o =
msnﬁ4.8 Lﬂ?ﬂULﬁﬂUﬂizuﬁﬂngﬁﬂﬁﬂﬂﬂﬂimlﬂ?ﬂﬂuﬂﬂﬁ Nﬂlﬂﬁ)iﬂ'l\i']ﬂﬂﬂﬂ@lﬂuﬂﬂ A

NSl ATELAVUL AN
Load maulina ATSUAVNSAAIN nszuamInnlng
% Gimmu A Direct On Line Y—A Direct On Line Y_A
(A) (A) (A)
35 0.84 2,687 224 | sg 4.76 1.88
V2 V2
65 0.938 616 436 | 208 _, 49 4.648 1568
& )
90 1.02 616 436 | 216, 5 4.275 1.497
N 7

1 ar 1 1 o ] 3 o =
NATTNITNTTUNBAINTIUISHINNISUTVUES TN Wﬂﬂﬂﬁﬁllﬂﬁ‘l’]']ﬁ']“ﬂﬂﬂ

a0
ATANBABI A Direct On Line

a1 11an 35% UAUMNY 4.760

#AMz 1Man 65% UANNIND 4.648

AN 11an 90% AU 4.275

a1
NSAUUADTAD Y —A

an1z lvan 35% AN 1.880

annz lvan 65% UANNIN 1.568

AN 1MAA 90% UANMAL 1.497
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4.4.3 prafSausiieum Simulate 11 MINAABIDIA

AITAAIIN Direct On Line

Load 35%
la(delta).
8.00
6.00
4.00
2.00
0.00
-2.00
0.00 0.10 0.20 Time(s) 0.30 0.40
' , d -
g 4.12 n3 Simulate 970 PSIM 7U7 413 naeInmInanodeda
A1910M3 Simulate
Tme . 7.27213e3 | Tme . 88#71e2
lajstar] = 619248840 b lalstar) " 11708840
AN WDLNTLHAYIYA A asnszuanIlng
MVINFNANDIYIY

nszuagaga iy 5.684
nszuavhanlnd iy 0.84xv2 =1.18794
nawdhganiazdnd iy Saugnatugamunat = 4x0.02 =0,08s



Load 65%

lafdelta)

8.00

6.00 N -

4.00

2,00

o IR AR RS
T

200 | : ]

0.00 0.10 0.20 0.30 0.40

Time(s)

gt 4.14 n3 ¥l Simulate 910 PSIM

f197AM15 Simulate

Tine - 7.27273e-3

lastar] . 6.21274e+0

1 4.15 nswlninnisnaneeedy

Measure %) ,

Time 8.812838-2
lalstar]  1.363688+0

AR WOLNTLUAYIYA

A19IMINANDID34

nzuagage Wiy 6.164

aszuatiannln® ity 0.938x+2 =1.32654

AamaznIzuainulng

3 - oo A
nmn’hqﬁquﬂnn MY Srugnedugumun =4x0.02 =0.08s
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-

Load 90%

la(delta)

8.00

6.00

4.00

2.00

JW\;“ MWWVW

-2.00

0.00 0.10 0.20 0.30 0.40
Tima(s}

31 4.16 N3 Simulate 910 PSIM

A19IANTS Simulate

Time @ 7.27273e3

lajstar] | 6.228589e+0

AR USNITLUAYITA

A191N1IAADDIDITY

NILHAGIYA T 6.164

Stepped _ [ m— __2000/11/20 ity

ERimav ] H : E T T {oame/av

&

III-II -s.im

JEsaw D Frbq BHOME
=iers i feale wisoord Lengthe
Gmosihing @ OFF CHY [ ssco—es Lan ; WK kiode : AUTO
BW : RAL o A0 Zosm: K Typa : EDOE CHI F
Defay !

511 417 nsonmsneaseei

Time  1.073808-1
~1.297108+0

o lalstar)

AuranaznIzuayIelng

paguavhanalng iy 1.02x+2 =1.44254
naudiganiozdnd vidy Swaugoefuganiunm = 5x0.02=0.10s
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MIENSN Y-A
Load 35%

la{sltar)

3.00

2,00

1.00 i

T Ty v,
ittt

-1.00
H

0.00 0.18 0.20 0.30 0.40
Time(s)

3i 4.18 031 Simulate 970 PSIM

AINMS Simulate

Timeg 7.27273e-3

| talstar] 208927040

e WaSNIBUAITA

191713 NAADID34

AISUAQIA IMAY 2,244

nszuataalng ity 0.36x2 = 0.50914

71l 4.19 n3wlvinmInaneia

Time . 1.8738081

ia[stat)  5.30322e-1

FnaaensziEyinelng

] = 1w 9 A
nmmﬁﬁqﬁmazﬂﬂn IMNY NIUPNAAUHUANNINT =9x0.02=0.185
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R

UMMM
Uik

[

Time(s)

310 4.20 N5 Simutate 977 PSIM

191013 Simulate

Time ¢ 72727383

la[star] . 207135e+0

Time . 2.26736e-1
lafstar] = 7.33928e-1

AIID AN TUATIYR

f191N1INAADI059
ASELAGaGA WY 2.084
nszuatialng midy 0.47x+2 =0.66474

saasnszataulng

1 Ly I ar -] A
nawdigannzdnd iy Siaugnadugamunm =11x0.02=0.22s
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Load 90%
la(star)
3.00
200 ﬂ
i
1.00
0.00
-1.00 |- h J L
0.00 0.10 0.20 0.30 0.40
Time(s)
31 4.22 0379 Simulate 110 PSIM 71071 4.23 n3MoINNINARDINTY

A19INAT Simulate

Tme . 7.27273e-3 ' Time 3.26645e-1

la[star) - 207643840 | elster] | 8.2742261

AINWBSNTZUN IR Arnumznszlaiauled
A191N157 D175

ASEMAGATR iU 2,164
nszuahanlnd iy 0.57x+2 =0.80614
nawdhganzaln® shdu Snnugeafugumunm =22x0.02 = 0.44s
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4 ' . w 1 &
ﬂ'li'l\‘lﬁ 4.9 ﬁl151ﬂﬂ1‘ilﬂ§ﬂﬁjlﬁﬂﬂﬂ1ﬂ1ﬂﬂ'}‘i Simulate AUAININADDT UBWMDIABUTL A

przuagege | nszuaihiaoulng | madasendng PaNgan1e
NIZUEGAYANY Und (s)
Tnaa (A) (A)
| nIsuaiIWlng
%
NAADY | Simulate | NANDY | Simulate | NANDI | Simulate | AADI | Simulate
35 5680 { 6193 | 1.188 | 1171 | 4492 | 5022 | 0.080 | 0.086
65 6.160 | 6213 | 1326 | 1364 | 4834 | 4849 | 0.080 | 0.088
90 | 6.160 | 6.223 | 1443 | 1297 | 4717 | 4.926 | 0.100 | 0.107

M99 4.10 $1719713AAAY error VA 1HAAA1I4 3ZMINAITNADOINY Simulate

UNADI AU A

przuegega | nszuaiiaulng | waeeszndng nawdnganing
NIZUAGIANY Una (s)
Inan (A (A)
nseuehNulng
%
€rror % error Srror % error ermor % error CITOr % error
35 0513 | 828% | 0.017 | 145% | 053 | 10.55% | 0.006 | 6.98%
65 0.053 | 0.85% | 0.038 | 2.79% | 0015 | 031% | 0.008 { 9.10%
90 0.063 | 1.01% | 0.146 | 11.26% | 0209 | 424% | 0.007 | 6.54%




80

1 ' a1 d
ﬂ‘]ﬁ‘]\iﬁ 411 ﬂ’lﬁ1<1ﬂ'lilﬂ§ﬂﬂl‘ﬁﬂﬂﬂ']*ﬂ']ﬂﬂ'ﬁ Simulate AYANITAADT WDIRDIAOULUY Y

ATEUAGIEA Azl | WanesInIN gan1Iz
ASEHEIGANL Undi (s)
Tviaa (A) (A)
nIzugNINuilng
%
NANDY | Simulate | VAROADY | Simulate | NAADY | Simulate | NAADY | Simulate

35 2.240 2.063 0.509 0.530 1.731 1.533 0.180 0.187
65 2.080 | 2.071 0.665 0.734 1.415 1.337 0.220 0.227
90 2.160 | 2076 0.806 | 0.827 1.354 1.249 0.440 0.327

M19147 4.12 A1519M3ARe error ¥o4 I¥aA6194 351 T19MINAARIS Simulate

ORI AU Y

NITUAYIAA psgueiamMlng | madasgndg poudganiaz
NIENAGIARL Uné (s)
Tvian (A) (A)
nszuaRnINuilng

%

Error % error crror % error error % error error % error
35 0.177 | 858% | 0.021 3.96% | 0.198 | 12.92% | 0.007 | 3.74%
65 0.009 0.43% 0.069 9.40% 0.078 5.83% 0.007 3.08%
90 0.084 | 4.05% | 0021 | 2.54% | 0.105 841% | 0.113 | 34.56%




Bl

] J & e J
4.4.4 ﬂ'lﬂ‘l.ﬁﬂill‘l’lﬁlll']\iﬂ‘iﬁﬂuﬂﬂﬂlﬂﬂﬁﬂmzﬁ'l@'l“ﬂﬂﬂ AUV ITNYaNDINDS TN

Transient 'umzam:‘*n

o
INWVIFUYOUDADITNTIL Transient

LR Xt
e T IAAA Y
Vel E
N R

U 4.24 2995aUYAENTIT Transient

X2

M

Taoit X =X, +X, ——M
\ X, +X,



I'4
@#15N Direct On Line

Load 35%

1999 INUIRAINADOULT A

i o ]
o inuemas e linyu E = 0

Tneak = 5.68 A4
5.68
]rmx =—=4A
J2
L.=31
4
Jo=—
=B
R =546
Vs=380V
14
IR, + j)(’!=M
|2

Jsa6y+x7 =380

2.31

J54.62 + X" =164.5

X" =(164.5)" - (54.6)

X" =24079.09

X' =155.174j

=2.314
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§

L 'R _546Q' o ']X _1155749 """"
D_}'—Al/v\/ A aaaN
VL—V-h 38OV

A Z.‘Zfﬁﬁfif:ﬁ,ﬁiZfil,A.A'IIIIZ‘.QQIfjf_'Z.'Q..Ifﬁfi.ﬁlf:ﬁiﬁ.’ilﬁﬁﬁ'
Iy R =54.60  X=/388560 . X2=j90.664Q2° - .. 0.0
"%. e T A e e R T AR
VL_m' Sago 7081 4153970
N B\ = 0.063 T

4 o -3
z‘lJTI 4,26 ﬁﬂﬁlﬁﬁuﬂg’ﬂﬂﬂlﬁﬂgﬂlmg‘?’l'N'ﬁ«lllﬂﬂ load 35%
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MAINTZUANINUING 35% 9INNITTUYR ALY A

S:]500—1406
1500

S =0.063

~ (1123.97+90.664 /)(917.664 )
1123.97+1008.328

S

Zr =415.13+545.25§
N Zr=54.6+415.13+(545.25+38.856)f
Zr=469.734+584.106 §

Zr=1749.55/51.2

g, Ve 38040
Zy T49.55/51.2

Ie=0512-512"4
]L:\/?_)hs

I.=088-/-512"4



Load 65%
_I;m’ak = 61614
Irm.s = w = 432A
J2
dissnnvaaiadeuLy A
I = \/3-159
o232 04044
3
wisaninueine s livyu E ~ 0
R =54.6
Ve=380)
V.,
IR, + ;X’I:M
7,
17|
Joaoy+xi = 380
2.494

J54.6)7 + X7 =152.37

X? =(152.37)° —(54.6)°

X" =20235.4569

X' =142.25j
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i o o S
31N 4.28 Hroesmuyavemesymsialnd load 65%
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MAINTELEMOUIUNG 65% 1neTaya doun A

S 15001390
1500

5=0.073

. _ (970 +:90.664)(917.664 )
970+1008.328

Zr=417.264+483.9;
Zr=54.6+417.26+(483.9+38.856)j

Zr=471.26+483.9;

Zr=704.22/47.93%

Ve 38020°
Zs 70422/47.93°

¢

Ie=0.54/-47.93 4
L=~31,

I =0935/-47.93 4



Load 90%
]pea!{ = 6 164

6.16
V2

]mlS = = 432A

AI! 1
HEINNUARIAADIIL A

I :\/§]¢

432
Ie= =2.4944

V3
4 oo )
i 1nuenesos lunyu E' ~ 0

| R =54.6
V=380V

N
R+ jX7)= -|—“’-
I;ﬁ

=

JRY+ X" =

Py

/|
Jsaey+x? = 280

2.494

J(54.6) + X" =152.37
X" =(152.37) -(54.6)°

X' =20235.4569

X' =142.25;
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: :ILJ?. .5_4_69: o :JX:?1142.2.59. AN
R o R
o
3‘1]“4 29 'J\‘l"i]'iﬂilllﬁﬂﬂlﬁﬂ'gﬁ'ﬂ”rh Transient YUS TR load 20
A Y /4l
Ao Ri=346Q Xi=j38856Q - Xa=j90i664Q e
£ 7081 g33 6ty
5 0085 e
71N 4.30 29sanyaneme sy IOMIIng load 90%
&



WINNSZUANIUUNG 90% 9INNITAVYD ABLLY A

_1500-1372
1500

§=0.085

;. (833.06+90.664,/)(917.664 )
833.06+1008.328

7 =410.1+421.32
Tr=54.6+410.1+(421.32 + 38.856) j

Zr =464.7+460.176 7

Zr =653.99,44.72

Ve 38020°
Zs 653.99244.72

Iy

Je=0584—-44712" A
Frm= \/ghﬁ

1.=1.0062—44.72" A
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MIEaTINUDRaINN Y —A

Load 35%
]peak = 224A
]mu’ = 'ﬁ ZISSA
V2
lﬁ’ﬁNMﬂﬁJﬂﬁ’.}ﬂﬁl'ﬂLmU Y
=1

3 & o '
Wipanuemesoe ivyy E ~ 0

R =54.6
Vi 380
Voo e = 2207
NI
V.
IR+ x'l= —°’|
7

J(54.6)" + X7 = 226,
1.58
J(54.6)* + X7 =139.24

X7 =(139.24) —(54.6)

X"? =16406.617

X' =128.1;
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T

k=l R =546Q 0 X =41281Q 0
jom ...... ° .......

1 4.32 299sawyouBmoi vz 19MInE load 35%
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mAINTEuaOUNA 35% 91019850y Aol Y

¢ 15001388
1500

§-=0.0747

, _ (947.925+90.664 /(917664 )
947.925+1008.328

7y =416.78 +474.325
Zr =54.6+416.78 +(474.32 +38.856) j

Zr = 471.38+507.176

Zr=692.4./47.09

Ve 22020

Iy= it S =
Zy  092.4.47.09

T6=03184—-47.09 4



Load 65%
Ipmk = 208A
]mis = & = 14714
J2
Lﬁﬂﬂﬂ'lﬂ‘ljﬂﬂilﬂﬂiimm‘ﬂ Y
=1

4 & s '
ilosninuomosie livyu E' =0

R =546
a L N
Vi=7 = 2207
o1l
el
IR+ jX'l= 1)
R?-'+X’2:M

Jsa6+x? =220

1.47
J(54.6) + X =149.659
X7 =(149.659) - (54.6)

X7 =19416.656

X'=139.344;
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Fi=T§ R =54.6Q . Xi=j38.856Q 1 1 X3= 9006640 11 1
';;;fif_ﬁi'i.’flfﬁ,"N'V'ﬂ"ﬁﬁjfﬁ'." ';Ii;iifi;i;f;;;;_....___:::::
ly¢h.1;;‘2'2'0'yiﬁIIﬁ‘.IIiﬁiZﬁii —f TR, 7081 o0 66y
SEEEYN (KA B AV YRS é VS o2 T

414 4.34 299sayauomesvnzhINUUNA load 65%
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MANTUTNUYNA 65% 3INNATENYD ABUVY Y

_1500--1320
1500

S=0.12

_ (590.08-1-90.664 /)(917.664 /)
500.08+1008.328

Zr =364.0585+295.56f
Zr =54.6+364.0585+(295.56 +38.856) §

Zr=418.66+334.416)

Zr=535.827./38.62

Ve 22020
Zs  535.827438.62°

e

To=0411/-38.62" A4



Load 90%

]peak =2.164

2.16

V2

]rms = :15314

A 3
adInNLaaIanenll Y

=1

4 o @ ]
iinsnInuomeiie iy E ~ 0

R =54.6

Ve= =220

v,
R +x'|= T”'

=

R+x* =4

=

Ja67+x7 =220

1.53

J(54.6)* + X7 =143.79

X7 =(143.79)* —(54.6)°

X7 =17694.4

X' =133j
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o h=ly  Ry=546Q o X = 330
A, ............ el T

e MW —A———

R

‘ {]p:’j@ _ R, =54.6Q.  Xi= ]38 85602

_} ’\N\« ...............

SESEREA | §7p= B
'V¢.=;'—;:—:2.2OV:‘;::;::;:;f;;‘;;

SRRV L 1B (R AW A i
":i1:::::::::i::i::::::_‘::i::::i::::::ii:
,,,,,,,,,,,,,,,,,,,,,,,,,, I

31436 asauynomoiyuzt1aulnd load 90%
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mmNszuaiinulng 90% 91n995a3ya Aol Y

o 1500 -1267
1500

S =0.166

_ (426.57+90.664 j)(917.664 j)

Z
426.57+1008.328

Zr =299.684+209.29;
Zr=54.6+299.68+(209.29 +38.856)

Zr=354.28+248.1485

Zr=432.54/35

Ve 220£0°

YT, 43254235

I4=0.51£-35 4
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Vunoun1saanaldsunsu PSIM

1. wTouupu Tlsunsy PSIM 6.0
1 L
2. (aueiu Talsunsu PSIM e imadaae 1dsunsy

ot J =) T|
3. szdnngrihnedsil litndni]y Next >

x
Wekcome

Weicoma to the PSIM Setup piogram. This program wal install
PSIM on pour comgets.

It it shrongly recommandad that you sxit ol Windows plograms
before running this S stup program.

Chck Cancel to quit Sehup and than clota any programns pou have
nunning. Click Nent to continue with the Setup program.

WARNING: THis program is protected by copyright L and
intemational tiesties,

Unauthorize reproduction of distibution of thi program. of ary
podtion of i, may 1810l in tevers civil and criminal penalties, and
will be prosecuted Yo the maimum exlent possible undst b,

¥ o

>
4. walnnguiheedsil Indntu Yes

Software Licanse Agreement 2

|  Plesss rend the following License Agresment, Press the PAGE DOWN key 1o tes
the tast of the agreement.

FOWEASIM SOFTWARE LICENSE AGREEMENT

The enclosed software product [the Software) is owred by Powarsim Inc. (Powersin). E
Sublect ta the piovisions contained herein, this Agreement hereby grants you
a rorrexclusive, imted, and non-lansfersble lcanzs to use the Software.

'You may use the Software solely for pour personal of inteinal purposss, and for

ron+ emunscated demonstrations (but not for sale of defivery) In connection with your
personal of intemal puposes,

- If pou have acquired a single icense, the Software may be used by only ona (1) ussr
at a time.

- 1f you have acquired multple Bcentee, the Software may be uted by a rumber of
simullansous users not excesding e numbei of Beenses. .
+ Yiou may make one copy of the Soltware solely for archival of backup purposes.

[mi»

A

Do you accept al the teims of Lhe piecading License Agieement? If you choose No, Selup
wil close. To install PSIM, you must accept this atresment.

< Back Yes No
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¥
o4 q Y o

5. szUnnguihvedadl Iiadiniu Next>

Readme Information

Information:

Installation Instruction:

A

nmnlmlul ta.* N N RO A A W ok et R

If the softwara is installed on & computer conhected

ta a network, pou MUST have the system administrator
priviaga on tha computer. Otherwise, tha installation

MUST be peiformad by the syatem administretor onkd

* When prompted "Hardlock Device Diiver Installation',
click on "Next'" to install the haidiock deives. The softwars
wifl not 1un if the hardiock driver is not propask installed.

= After tha installation is completed successfully, connect
the hardiack key directly to the PC paialel poit (o the
USB poit if &is an USB key}

Sy " - o J

< Back Ned> Cancel |

L d
6. sxlningminendail adn Next>

Type pour name below. You must also lype the name of the
company pou work for.

Name:  [Caspet

Company: Ii.LUSiON

< Back Nest > 7 Cancal
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7. s Inguii1eea

[ d
=

u

1

ﬁﬂﬁﬂ Next >

Setup will install PSIM in the following directory.
To install ta this directory, click Next.

To instaft to a different drectoiy, click Browse and select another
directory.

You can chaose not to install PSIM by clicking Cancal lo exit
Setup.

- Destination Directory- e
C:\PSIME.0 Browss... |
vk | wow> | oo |

L J L= "
8. 9zt nguihnedail Iifen Accessories uAINTNTY Next >

Satup wil add program icons to the Program Folder listed below.
‘r'ou may type a new folder name, or select one from the existing
Foldars Est. Click Next to contirue.

Program Folders:

»

)

BelRech Business Cards Designer Pro
Combinad Communily Codsc Pack hd

< Back Next >
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4
9. wilsnguiivedsil 1Wndn Next >

Setup has enough information lo start copying the progrem files.
If you want to review of change any settings, chck Back If you
are satisfied with the settings. cick Next to begin copying files.
Current Settings:
Setup Type: -

Complate
Taiget Folder

CAPSIMB.0
lsar Infoamnation

Name: Caspaid

Company: LLUSION
1 »

< Back Nest > Cancel J

| »
10. aztlsngmiinedsil ion U.S.English 91n1iundin OK

Select Language '\

‘Pleass seloct ‘ti'-lg-!;r_:gu-aﬁ-e- lhatynu v;;uld IiI(e o use during the
installation.

Deutsch
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w dow o
11. sgilsnguieedsilldadn Next>

:]’i Hardlock Device Driver Installation

: Welcome

" This setup wiinstal the Hardiock Device Drivar for Mictosoft
Windows 95/98/ME and Windows NT/2000/XP/2003.

\ HARDLOCK.5Y5: 3,25

: HARDLOCK. WXD: 3.25
HLYDD.DLL: 2.20
AKSUSB.SYS: 1.28
AKSPCCARD.SYS: 1.01

In cedar lo undate tha devies divers ll onen processes
l accasting the driver has lo ba closed. If you hava any tunning
apphcations please close them now, othenvise the instatiation

»
12. szuninguiivedaiil¥indn Finished

+F! Hardlock Device Driver Instafiation

Finished

" The Hardlock Device Diiver has basn successiully instsliad.
N\ Press the Firish buiton to exit this installation




-

o

b3
13. szlsnguiinedsil 19adn Finish

Setup Complate

Setup has finished instaling the application on your computes.
You may launch the sppbeation by seleciing the icons installed.

Click Finish to complate Satup.

) .q’ = A I
14, fudiondinfi  (ICECK] vztlsnglensu CIPSIMEC  sis Copy

d
lonou  [Fesmscrk 11 My Computer / C:\/ PSIMG6.0 1183 Past
»
15 azlsingwidisdsil Tadn Yes

- Confirm File Replace

This folder already contains a file named PSIMECrK',

Would you like to replace the existing file

13.9KB
modified: 16 asngiru 2547, 12:07:26

with this one?
13.9K8
modified: 16 nsngiAu 2547, 12:07:26

k4
16. auuanan [IPSIM6Crk

¥ o dqw das o
17. vegalsnguiiisedsil 14 Enter NAdUDIA
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1l POyl THCP T il

cHa i Y nrcdeniye o coon i
AR T AT TR e s s i pan i e o st
Vannal ind 4 ide

v wopy pote b Cele ot the TEYHGLH direntory.

G aoehing b e lal)

Plea e ang Lew ro apein _

P
18. fmutiaTisunsu PSIM % Programs / Accessories / PSIM

~[ol x|
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