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Detecting Abnormal Status of Induction Machine by Using

Line-Neutron Voltage Summation

Jumpon  Markmee

Chaichon Pakdecutorn

Natapong Watanawong

Chalermchart  Manoph Adviser

Worakan Limcharern  Adviser

ABSTRACT

Nowadays the Induction motor is broadly used in any industry because of having more
advantages of operation when comparing with other motor types such as smaller at the same
power rate , optimum price , easy usig and maintenance but there 1s one problem always found.
[t is a short turn on a stator winding,

This thesis is a study and analysis of a short turn stator fault by using Line-Neutral
Voltages Summation theory to verify balance of the stator winding impedance. The algebraic sum
of the three instantaneous line-neutral voltages is shown to readily identify the occurrence of an
insulation fault. As this technique relies on deviations in phase impedance balance occurring

during turn faults.
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__ 3rdrewind §%4.9 7449 693 11467 3062 9.8 lap
Mator D e 18053 1204.2 1093 7 3197 1280.7 93 COnCentTic
st rewind 1546 11029 1078.3 2724 11173 3.6 iap
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|
Step-down Voltage
And Calibrating Signal Gains

U:l_’ CSVFILES

(577 KB)

j‘l.lﬁ 2.17 Basic block diagram of turn-fault analysis method
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B3 VIMS=vsuim.*2;
vrms=sum({vrms)/200;
yrms=sqri{vrms}

Vsum(rms) = 0.7071 V
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uazTlsunsumsinnzvideya

4 T
3.1 ginsainl¥lumanaaes
¢ ° o ' 3 o w
1. wewmaH eI 3 w4 VIALWHAN NI1ag 2 Ll‘iﬂfﬁ (1.5 kW)
@ v @ = d ° o a o d 3
ClJi'LII,LFNIﬂUﬂTi ansovvARANaARes 1 e iﬂu']uﬂﬁﬂif]Uﬂﬂﬂ]UL‘lJ'ﬂﬁL"‘H‘LIQUBQ

L
o s 1w a 4
VUIUTDUTRVUA LASADNVTINTAIUAY 1% , 2%, 3%, 4%

714 3.1 vomesimunhicwmasiia 4 Poles

M3 3.1 Nameplate nguoINed M Honihenumawiia 4 Poles

Type MQ2A - 90L - 4 1SO9001 1EC 34 -1
220/380 V 2 HP 1.5 kW
6.4/3.7 A CONN. A/ Y INS. F
50 Hz 1390 r/min IP- 55 kg 25
DE 6205 NDE 6205 NO. 05011102
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o { o n,.: ' o o
2. w1 3 i 6 Viman 81832 053 (1.5 kW)
as T [ = I's o o o a
Vunaalaemsdasouaaaianaaaes 2 Wa (A uag B) swiunaaseunaily

o o ° :a‘ ' a a
Lﬂﬂil“ﬂﬂﬂj’t’]ﬂ%ﬂﬂ’]ﬂiﬂ“}lﬂiﬁuﬂ L!ﬁﬁﬂﬂﬂﬂﬁ)ﬂ“gﬂﬁﬁﬂﬂ 1% , 2% , 3% ,4% , 5%

o W T Rav:iv

i 3.2 vomesmiionhanumldatia 6 Poles

- £ ed & ~
M1319N 3.2 Nameplate ¥03001A0 311 1a il ayiia 6 Poles

MODEL 100L -6 B3 POLE 6 PHASE 3

NO. 11818 BEARING. 6206ZZC3/6206Z7C3

INS CL F P55 Sl cos ¢ 0.74 33 kg
v Hz Hp kW Rpm A
220 A 50 2 1.5 940 6.91
380 Y 50 2 1.5 940 4.0
240 A 60 2 1.5 1125 6.33
415 Y 60 2 1.5 1125 3.66

3. DC Generator 1118 1.5 kW

o 3 ¥ ar <A ar =)
W1ﬁu1ﬂlﬁu1ﬂaﬂ1ﬁﬂﬂﬂﬂlﬂﬂﬁ WONATOUNITAATOVUMUSUNTGS
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U 3.3 inSessuia liihinszuanss

M3197 3.3 Nameplate ¥03n3oaiuiia luihnssuans

OUTPUT .5 kW VOLTS 130 V

AMPS 15 A R.P.M. 1800

FLD.VOLTS 180 V

DUTY CONT WOUND SHUNT

TYPE KC+150 NO 5680993

4. vinoa 1d 100 Tai Arodaiuniszma IWih 1 DC Generator Taviiaiad nunu

Y oy P a = o
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5. Voltage Regulator Y119 4 kVA 16 Amps 0-250 V Mimrnnsunsduveasz
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neutwdwomed iNonadoumsdaseulu nsdiszuvauaa naz liguaa

RN \\\\\

A

jijﬁ 3.5 Auto Transformer

g : A gyd w T ¥ 3 \ e
6. Digital Oscilloscope 11Ve IHALA MG IR UIBINDIADT D 1Al1ARS1Y Oseilloscope 731 3

Channel ¥ ioinuns squ T w3 e

i R

Seewsed]. Lide—ls
= b

j'ljﬁ 3.6 Digital Oscilloscope



M99 3.4 510021809 v0391In 301 Digital Oscilloscope

Main Specifications for DL1540C/DL1540CL

39

DL1540CL | DL1540C
Basic performance | Number of channels 4
Maximum sampling rate 200 MS!s
Maximum record length 2 M wards | 120 k wards
Frequency band 150 MHz
Enhanced trigger feature Optional
Interfaces Option box control connector Standard
Centronics output Uses GFIB/Centronics conversion adapier.
RS-232-C Separately sald unit required.
GF-1B Standard
VGA output Optional
Built-in printer Optional
Features Pulse counting function Available
Snap shot Available
History memory Available
Sequential store Available

7. Probe MODEL 700978

50 MCD x 100,100 MHz

3.2 FBUMII IR HYeIUBIADS

UM 3.7 Probe X100

5% Oscilloscope 4 CH. Tauganu Ihaamva

1. 355 uumanou gy (nsalsuduldaulng)

1.1 @10 Probe CH.-1, CH.-2 utaz CH.-3 Jausaau Ivuna A, B uaz ¢ mudwu Tas

9 a 1 ) =1 o = o
v ¥n31ived CH-1 Aafumle Neutron 111105121 819895 i o uduifen

1.2 M35 UA A1 9 489 CH.-1, CH.-2 ag CH.-3 Aail
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- VIDIV = 200 V/DIV
- Position = 0.00 V
3 a voar = Y : os 1

- Tnput TdTlunnu AC nazlSusdagalmdlu 1001 TunsoinnTosda 114 se
e oSy ‘é L) 4 ] @ r % r
da lutia i a9 lagtndmiasesihimsdsumaiudaguuss Probe Trogud-

- Time/DIV = 50 ms

- Sampling = 20 kHz
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(Auto Filename) Wiy oFF 1Inmiu@en Data Type ﬁflm.mu ACQ %ﬂﬁ’lﬂ{]ﬁ’uﬁﬂﬂﬂlj
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¥
winiy hmaden Function 1l Save upzasiinvoyaiazdimady Type dluutiy ASCH

a
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A9 =4 3/ < 5

' ¥ ¥ . )
AsrovoyaNnIzMnIsrdn Filename LﬁﬂﬁWﬂ]‘iﬁ\i%ﬂﬂlﬂuﬂlﬁifﬂllﬂ'éﬂlﬁﬂﬂ Exec Lﬁﬂl‘ﬂuﬂﬁ

o a
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[SANEETRab¥Ys} ﬁlzmﬂuﬂuﬂﬁﬂﬂuuuu‘ﬂmiﬂﬂuﬁﬂn‘lmad‘ﬂ1ﬂ"|'imm|ﬂi;|,aag

U U
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2.3 munudeyazldamdmimbzng 4 - 5w Idsesunnplududaduu
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et R siudumisduiumeumanudeya vinduldneily sar Wofsenaaoy

Ao q 1

3.3 Tsunsumadinnzsideya
Tasunsu : MATLAB. Version 6.1.0.450 Release 12.1
“ﬁ!ﬁﬂ : CD:\Program\analyse.m
hh‘lﬁ{ : analyse.m

fori=1:5 ¥y o, W ¥
Qs M| o o A
. msdede lnd lumsnenoaisnua Wudail
1I 1—==
| A0 = uowashauluanzing
file—'AO.CSV';

Al A2, A3 A4

elseif i==2

N Bi,B2,B3,B4

file="A1.CSV"; - .

- Anvi Tundnusn meduanaason
elseif i==3

a

ar o o = -
F\fjlﬁqﬂuﬂﬁﬂﬂﬁ@\i wuedelesiunansen



file="A2.C8V";
elseif =4
file="A3.CSV",
clseif i==5
file="A4.CSV",
end
scope=csvread(file);
Va=scope(:,1);
Vb=scope(:,2);

Ve=scopel(:,3);

Vsum=(VatVbi Vc)/3;
Vsum{20001:20056)-[1;
ysumt=Vsum;

vsumt=vsumt.*2;

for j=1:50

vsumt2=vsumt(1:400);

vsumt{1:400)=[1;

vrms(j}=sum{vsumt2);

vems(jFE=yrms(j)/400;
vrms(j)=sqrt(vrms(}j));

end

Va(20001:20056)(];
Vb(20001:20056)=(1;

Ve(20001:20056)=] )

Va=1Tt(Va); Vb={1t(Vbh);:Vc-{Ti(Ve);

Va(51)=0;Va( 19951 )-0;
Vb(51)=0:Vb(19951 )-0;
Ve(51H)=0;Ve(19951)=0;

Va=ifft{ Vay; Vb= ifft(Vb): Ve=ifli{Ve):
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Tasmsinudeyaudazaie Tidoua
1l52378 20,000 11D Sampling rate = 20 kHz
ar 3 9 LT}
aniulu 1 mugldtoyaminy

5

20k/50 = 400 INTIZREUUIZATUIUAT RMS

T3 11au 20000/400 = 50 Foyn
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Va-real(Va): Vb real(VbkVe=real(Ve),
Vd=(2*Va/3)-(Vh/3)-(Ve/2):

Va=(Vb/1.732)-(V¢/1.732);

if i==1

9 "
a @ ar g 9
N1S§I’JLL‘1J§1"I~WI1]W ﬂﬂ1u3m1ﬂﬂ1ﬂ
Vsum0O--Vsum;

AU IENR ANt 19
Vdi=vd:

o o
‘h-llfn'i 1NAn3 W Lag UATIEHAT

ao il

VaO=Vg;
VrmsO=vrms;
clseif i==2
Vsum]=Vsum;
Vdl=Vd;
Vql=Vq
Vmms|=vrms:
elseif i==
Vsum2-=Vsum;
Vd2=Vd:
Vq2=Vq;

Vrms2=vrms;

Vsum3=Vsum;
Vd3i=vd;
Vg3=Vq;
Vrms3=vrms;
elseif 1==
Vsumd—=Vsum:
Vd4=Vd;
Vgd=Vag;
Vrms4=vrms:
end

end



Vrms={VrmsQ Vrms! Vrms2? Vrms3 Vrms4|;
plot{Vrms,'linewidih',2);grid: figure;
plot(Vd0.Vq0)axisi[-40 40 -40 40])
figure:plot(Vdl, Vgl yaxis([-40 40 -40 40]);
figure;plot{Vd2, Vg2 );axis([-40 40 -40 401);
figure;plow(Vd3, Vg3 axis([-40 40 -40 401),

figure;plot(Vd4, Vg4 ):axis([-40 40 -40 40]);

day—date;

save('result.mat’,'day’. Vims*','Vsum*",'Vd* 'V *");
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HAMINADDI

14 k-
wamsmﬂamﬁwmwaaamﬁu 4030l nasa il

4.1 nadunass o 3 ereruna usaduwl iy 220 Vims) A0 50 Hz
- Induction Motor 4 poles

- Induction Motor 6 poles ( daTada A)

- Induction Motor 6 poles { GATOUIWG B )

“ﬁ&ﬁﬁ : CD:\Data\Balance

42 n3diundan ol lionga TaoAdmlaniusaduanmdo 205 V(ms)
- Under Voltage Phasc A

- Under Voltage Phase B

- Under Voltage Phase C

ﬁlﬁ‘ﬂ : CD:AData\Unbalance
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