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Diagnostika elektrickych pohoni - AOM14DGP CVUT - FEL -

Stejnosmérné stroje CSN T

MDT 621.313.2 CESKOSLOVENSKA STATNI NORMA Schvélena: 17. 12. 1969a

Elektrické stroje tolivé CSN 350100

STEJNOSMERNE STROJE

ésh %0100

MamuHsl DOCTOAHHOTO TOKA Direct-current machines

Tato norma plati pro stejnosmérné stroje o vykonu nad 550 W.1)
Navazuje na CSN 35 0000,2) obsahujici zdkladni (spoletné) poZadavky
na elektrické stroje to¢ivé v€etné stejnosmérnych strojii a stanovi dalsi
technické poZadavky platné pouze pro stejnosmérné stroje.

Stejnosmérné stroje navrZené pred G€innosti této normy je mozZno
dodavat podle normy platné v dob& jejich navrZeni.

)

-~

I. NAZVOSLOVI
Zakladni nazvoslovi

1. Zakladni néazvoslovi stejnosmérnych stroji je v CSN 345125
a néazvoslovi jejich konstrukénich ¢asti v CSN 34 5126.

2 aZ 5 na dopliiky.

ormalizaci a méfreni, P....




CSN 350300

Praha

-

alizaci a méreni,

MDT 621.313.33 CESKOSLOVENSKA STATNA NORMA Schvalena: 6. 9. 1983
Elektrické stroje tocivé CSN 350300
ASYNCHRONNE MOTORY

Mamnnel aviekTpHYyeckHe Bpamatomiecs.  Electrical rotating machines.
ACHHXPOHHBIE JBHraTedH Asynchronous motors

Tato norma plati pre vyrobu a skiisanie asynchrénnych motorov
s vykonom nad 0,55 kWY, Nadvizuje na CSN 35 0000/ST SEV 1346-
-78, ktora obsahuje zakladné (spolocné) poziadavky na elektrické
stroje, vratane asynchrénnych motorov. Tato norma urcuje dalsie
technické poziadavky, platné iba pre asynchronne motory a zdkladnu
normu len doplna.

Norma plati i pre asynchrénne motory na vysoké napatie.

Asynchrénne motory navrhnuté pred ucinnostou tejto normy je
mozné dodavat podla normy, platnej v case ich navrhovania.




\ Diagnostika elektrickych pohont - AOM14DGP CVUT - FEL - Praha /sk. Dy

katedra elektrickych pohon a trakce

CWUT - FEL - Praha
laboratof elektrickych strojll K314

0 Typovy prOtOkOI Technicka 2 PRAHA 6 - 166 27
asynchronniho motoru

PROTOKOL O TYPOVE ZKOUSCE
ASYNCHRONNIHO MOTORU

Tvp 1 AP 137M-4 Vyrohni éislo @ 1712280
Zékaznik  : CVUT-FEL

Adresa : Technicksd Z - Praha 6

Prijato na zkusehnu dne : 10-6-2002

Mefil i Ing. Hlinovskv dne : 10-5-2002
Vypracoval @ Ing. Hlinowvsky

Vedoucl zkugebny : Ing. Vit Hlinowsky, CSc.

Zaplis o zkousce

1 - Pfedmét zkousky : asynchornni motor v.&. 1712280
tvp : AP 132M-4 tvar : IM
napeti Un 380 W proud In : 15.2 &
vwkon Pno: 7.50 kW otdély no: 14530.0 1.m
moment Mn 45 HNm kmitod.f : 50.0 Hz
1zolace : F kryti : IP

spojen st.: by rok wvyroby @ 1998
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Diagnostika elektrickych pohon - AOM14DGP

Meéreni odporu vinuti

CVUT - FEL - Praha
Tabulka &. 1 Tabh el _stroja €. 26
Méfeni odpori za studena

Tvp : AP 132M-4 ¥yrobni ¢islo : 1712280
M&eiil : Ing. Hlinovsky Datum : 18-03-2002
Zadkaznik : CVUT-FEL
Poznamka : zkuSebni Sedy motor
Zapojeni statorového wvinuti : D
Teplota wvinuti : 19.6'C
svorky Uz [V] Iz [A] Bz [o] R20 [o]
1 A - B 0.476 o.502 0.948 1.0287
A - C 0.477 o.502 0.950 1.0309
B -C 0.478 0o.502 0.952 1.0330
2 A - B 0.951 1.002 0.949 1.0298
A -C 0.952 1.002 0.950 1.0309
B -C 0.955 1.002 0.953 1.0341
3 A - B 1.424 1.501 0.949 1.0298
A - C 1.426 1.502 0.950 1.0309
B -C 1.430 1.501 0.953 1.0341



Diagnostika elektrickych pohon - AOM14DGP

O Méieni proudu a ztrat nakratko

GVUT - FEL - Praha
Tabulka &. 3 lab.el.stroji &. 26
Méieni charakteristiky nakratko

NN NORMA 4000 FovEn ALz

Typ : AP 132M-4 Vyrobni &islo : 1712280
Méiil : Ing. Hlinovsky Datum : 22-04-2002
Zékaznik : CVUT-FEL

Pozndmka : zkusSebni Sedy motor

Zapojeni statorového wvinuti = D
c.m. Uk Ik Pk Zk Rk Xk Mk cos f Th
[V] [A] [W] [o] [o] [o] [Nm ] [-1] ['C]
1 32.9 6.93 187.0 2.741 1.299 2.413 0.67 0.474 36.5
2 41.0 8.63 277.0 2.743 1.240 2.447 0.96 0.452 37.0
3 55.7 11.73 500.7 2.742 1.212 2.459 1.69 0.442 38.1
4 69.9 14.80 785.5 2.727 1.197 2.450 2.61 0.439 39.7
5 8g.2 19.00 1284.6 2.680 1.185 2.404 4.21 0.442 40.8
b 111.5 24.91 2184.7 2.584 1.173 2.303 7.08 0.454 41.3
7 131.6 3n.47 3252.9 2.494 1.169 2.202 10.51 120469 1.8 -0.80
8 147 .3 35.14 4324.4 2.420 1.167 2.120 13.78 1200-482—44-5 07E
9 164.7 40.66 5748.5 2.339 1.160 2.031 18.31 0.496 3.4
10 188.6 48.77 8127.3 2.233 1.139 1.921 25.68 11067510 0-2 -0.70
11 206.7 55.44 10279.0 2.153 1.115 1.841 32.59 1m%1513 33.8 —0.E5
/ 060
00 | -nss
; 3 i 80.0- L catull '
Vysledky zkouSek pri Un : 380 V : N I -0.50
Ik = 114.19 A Ik = 751.3 ZIn Rk = mi-l-053 éq-ﬂfrd 045 g
Mz = 111.8 Nm Mz = 248.5 ZMn cos f £ _ 0.549 - 040 8
- e 03 =
50.0- / e
an.0- -0.25
an.0- b -0.20
/ 015
200-
=010
10.0-
-0.05
u.n—/ ,~0.00
0o 500 1000 1500 2000 2500 3000 3500 4180

Uk [¥]
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Diagnostika elektrickych pohonu - AOM14DGP GVUT - FEL - Praha f

GVUT - FEL - Praha 7
Tabulka &. 2 lab.el.stroji &. 26 ©
Méfreni charakteristiky naprazdno

W y
O Merenl Typ : AP 1372M-4 ¥yrobni &islo : 1712280

, Meril : Ing. Hlinovsky Datum : 18-03-2002
Ztl'at a Zakaznik : GVUT-FEL
Poznamka : zkusSebni Sedy motor
prOUdu Zapojeni statorového vinuti : D
y
napraZdno Méteni proudové nesymetrie
Ia = 5.568 A
Ih = 5.800 A I stied = 5.859 A
Ic = b.208 A odchylka= 5.9627 X%
Uo Io Pa Pjo Pfc+Pm Iu cos f
o= it : [V] [A [W] [W] [¥] [A] [-1]
EE:T”W“ PELHOED —— N 404.5 8.80 449._.8 119.9 329.9 8.79 0.073
=, 56.34 m# el v 380.6 7.04 339.0 6.7 262 .3 7.03 0.073
—=r 1.5 \ =/ 366 .7 b.14 290.7 58.4 232.3 b.13 0.075
345.2 5.23 262.5 42 .3 220.2 5.22 0.084
324 .6 4.b61 227 .7 32.9 194 .8 4_60 0.088
307.2 4_19 203_.3 27.2 176.1 4_18 0.091
279._4 3.65 173.4 20.6 152.8 3.b4 0.098
252.0 3.22 148 .6 16.1 132.5 3.21 0.106
228.0 2.86 129.6 12.7 116.9 2.84 0.115
197 .0 2.44 109.7 9.2 100.5 2.42 0.132
163.6 2.00 96 .6 b.2 90._4 1.97 0.170
138.5 1.70 3.4 4.5 78.9 1.67 0.205
123.5 1.54 76 .4 3.7 727 1.50 0.232
104 .2 1.31 68.0 2.7 b5._3 1.26 0.288
15 868.1 1.15 bl.4 2.0 59.4 1.08 0.350
http://www.lem.com/
http://www.orbit.merret.cz/aktuality.html
Vysledky zkousek pii1 Un : 380 V¥V
Io = 6.97 A Pa = 344 .3 W cos £ = 0.075 -

Pt = 227.07 W Pm = 42.1 W Pj = 75.1 W


http://www.lem.com/
http://www.orbit.merret.cz/aktuality.html
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© Méieni charakteristiky naprazdno
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katedra elektrickych pohonil a trakce

-- Vypocet funkénich zavislosti na napéti naprazdno Uo ------------------

Ukrok = (Umax-Umin) / 500;
for (1=0; 1<500; I++) {
Ui =1.1*Umin + Ukrok * I;
= Rfe_A + Rfe_B*Ui + Rfe_C*pow(Ui, 2.00) + Rfe_D*pow (Ui, 3.00);
Pfe = Pmech + pow(Ui, 2.00)/Rfe;
Xmi =Xmi_A + Xmi_B*Ui + Xmi_C*pow(Ui, 2.00) + Xmi_D*pow (Ui, 3.00);
Imi = Ui / Xmi;
Qmi = Ui * Imi; Po
Smi = sqrt(pow(Pfe, 2.00) + pow(Qmi, 2.00));
lo_graf[l] = Smi / Ui,
Prl = Rf1* pow(lo_graf[l], 2.00);
P1d =0.05* P1r;
Qx1 = Xk_n *0.55 * pow(lo_graf[l], 2.00);
Po_graf[l] = Pfe + Pr1 + P1d,;
Qo =Qmi + Qx1;
So = sgrt(pow(Po, 2.00) + pow(Qo, 2.00)); Pri Pd1 Pfe
Uo_graf[l] = So /lo_graf[l];
Co_graf[l] =Po_graf[l]/ So;
Ui_graf[l] = Ui; R1 Xio
Rfe_graf[l] = pow(Ui, 2.00)/(Pfe-Pmech);
Xmi_graf[l] = Xmi; —_— ]y
} [[---=--==-- Konec vypocetniho cyklu ----
1U1 Xp Rfs
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katedra

GVUT - FEL - Praha
Tabulka &. 4 lab.el.strojua &. 26

© Méieni dobéhu sélo ™ teristiky

Vyrobni &£isleo : 1712280
Datum : 18-03-2002

© Méreni ztrat pro'dobéh soustroji

n dw- dt
v v , v 2] ] [lmin] [1lss52]
© Méieni dobéhu soustroji s 0.2
94 262 0.217
96 235 0.217
4 39.86 903 0.861 19 223.00 208 0.169
9 52.90 796 0.734 20 236.03 187 0.217
b 6b5.89 705 0.604 21 249.06 160 0.169
7 76.90 630 0.515 22 2Z262.09 139 0.169
g 91.91 566 0.426 23 275.14 118 0.177
9 104.93 513 0.346 24 Z88.19 96 0.169
10 117.94 470 0.387 25 301.22 79 0.128
11 130.93 422 0.298 26 314.28 59 0.176
12 143.93 385 0.258 27  327.34 37 0.080
13 156.93 353 0.257 28 340.40 27 0.128
14 169.96 321 D.265 29 353.46 11 0.048
15 18§2.99 268 0.000 30 3e6.51 5 0.282
f| Doba dobéhu stroje : 368.37 (sec)
Vysledky zkousky
n = 1450 1-min Pm = 42.136 W J = 0.1395 kgm?
dw-dt = 1.982 1rs52 Mm = 0.277 Hm GD2 = 0.5579 kpm?

P loz = 5.090 W P wven 36.800 W
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O Méreni dobéhu sélo
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Diagnostika elektrickych pohon - AOM14DGP

" @VUT - FEL
v v I 4 v W - - CvuT -_Praha
Mereni zatezovani ¢ charakpors ol otTOI ¢

Vyrobni €isle @ 1712280
Datum : 18-03-2002

- Praha

Kontrola zaruc¢enych hodnot
uciniku, ucinnosti-a-skluzu

je -

ma LOL-avou z.nuu::-ny no - . 943 & ] Th = 19 - E ' c

na konci Rs = 1.005 o Th = 35.4 'C
c.m. o1 I1 P1 cos eta P M s
[V] [A] [W] [-] [%] [W] [Nm] [%]
1 378.3 6.84 537 0.120 37.70 202 1.34 1.67
2 377.7 7.11 1232 0.265 71.44 880 5.83 1.93
3 378.1 7.47 1983 0.405 80.84 1603 10.69 2.27
4 377.8 7.86 2741 0.533 84 .88 2327 15.62 2.60
5 377.0 8.58 3463 0.618 86.69 3002 20.29 2.93
b 376.8 9.46 4317 0.699 87.84 3792 25.81 3.27
7 376.5 10.47 5140 0.753 88.26 41536 31.13 3.67
8 375.8 11.52 5926 0.790 88.33 5234 36.22 4._07
9 374.0 12.68 6758 0.823 88.22 5962 41 .61 4 47
374 .3 13.52 7387 0.843 88.01 6502 45 .70 4 _80
373.8 14._.95 8325 0.860 87.57 7290 51.74 5.27
373.0 16.13 9118 0.875 87.13 7945 56.87 5.67
371.7 17.10 10115 0.919 Bb.72 8772 63.56 6.23
371.5 19.14 10996 0.893 85.72 9425 69.04 6.73
370.8 20.38 11762 0.899 85.06 10004 74.03 7.20
370.9 21.99 12749 0.902 84.17 10731 80.46 7 .80

Naméfené jmenovité hodnoty :

= g0 v n = 1419 1-min Pjl = 375.0 W
15.30 A s = 5.38 % Pfe = 183.7 ¥

dbbl W Mn = 50.48 Hm Pj2 = 435.1 ¥

f = 0.872 - Pn = 7496 W Pd = 112.5 W
= 86.56 X% Pc = 1164.3 W Pm = 9.3 W
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Meéreni zatézovani

© Kontrola zaru¢enych hodnot

uciniku, uc¢innosti a skluzu
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Diagnostika elektrickych pohont - AOM14DGP GVUT - FEL - Praha "\5‘ 5%
katedra elektrickych pohondi a trakce | |

------- Vypocet kiivek charakteristiky --------------------osomco o
Skluz_min = Skluz_min*0.8;

Skluz_max = Skluz_max*1,1;

S _krok = (Skluz_max-Skluz_min)/500;

Ui =0.99 * Um_stred,; I/l chod naprazdno prvni odhad Ui
12 =0.5; I 12
11 = Ui/(Xmi_A + Xmi_B*Ui + Xmi_C*pow (Ui, 2.00) + Xmi_D*pow (Ui, 3.00));

/I--- Zakladni vypocéetni cyklus ------------------mcomom -
for (1=0; 1<500; I++) {
Skluz = Skluz_min+I*S_krok; I/l napoéteni skluzu
F2m =F1m * Skluz; Il rotorovy kmitoc€et
R1t = Rf1*(235+Th1+Th_graf*l)/255;
R2t =100/(R2z_A + R2z_B*F2m + R2z_C*pow(F2m, 2.00) + R2z_D*pow(F2m, 3.00));
X2f =-100+1000/(X2z_A + X2z_B*F2m + X2z_C*pow(F2m, 2.00) + X2z_D*pow(F2m, 3.00));
/[---- iteraéni cyklus vypoétu -----------------

Iterace = 1,

for (Iter=0; Iter<5; Iter++) { I/l upfesnéni odhadu Ui

Ui =Ui* lterace; I/l indukované napéti Ui
Xx =0;
do { Xx++; } while (Ik_xx[Xx]<I1m);
X1o =0.55* Xk_xx[Xx]; /I X1o rozp.reaktance rozklad dle CKD
X20 =0.45* Xk_xx[Xx]; Il X20 rozp.reaktance
Z2 =sqrt(pow(R2t/Skluz, 2.00) + pow((X20+X2f), 2.00)); /[ impedance rotoru
2 =UilZ2, Il rotorovy proud I2
P2m = R2t/ Skluz * pow(l12, 2.00); Il vykon pies vzduchovou mezeru
Q2m = (X20+X2f) * pow(l2, 2.00); Il jalovy vykon na rotoru

S2m = sqrt(pow(P2m, 2.00) + pow(Q2m, 2.00)); Il zdanlivy vykon na rotoru



CVUT - FEL - Praha
katedra elektrickych pohoni a trakce

Il €¢inné ztraty v zeleze

Rfe = Rfe_A + Rfe_B*Ui + Rfe_C*pow(Ui, 2.00) + Rfe_D*pow (Ui, 3.00);
Pfe = pow(Ui, 2.00)/Rfe;

Xmi =Xmi_A + Xmi_B*Ui + Xmi_C*pow (Ui, 2.00) + Xmi_D*pow (Ui, 3.00);

Imi = Ui / Xmi,

Qmi = Ui *Imi;

P12 =P2m + Pfe;

Q12 =Q2m + Qmi;

S12 =sqrt(pow(P12, 2.00) + pow(Q12, 2.00));
[lm =S12/ Ui;

P1lr = R1t * pow(l1lm, 2.00);

P1d =0.05*P1r;

P1 =Plr+ Pld,

Q1 =Xlo *pow(llm, 2.00);

Plm =P12 + P1,;

Qlm =Q12 + Q1;

Sim =sqrt(pow(P1m, 2.00) + pow(Q1lm, 2.00));
Ulm =S1Im/I1lm;

Iterace = Um_stred / Ulm:; }

I/l magnetizaéni proud
Il magnetizaéni vykon
Il stredni vétev P
Il stredni vétev Q
Il stredni vétev S
// proud statoru 11
Il Jouleovy ztraty na statoru
Il pfridavné ztraty na statoru 0.5%
Il ztraty na statoru
Il jalovy vykon na X1o0
Il celkovy pfrikon P
Il celkovy prikon Q
Il celkovy prikon S
Il napajeci napéti
I/l konec iterace

Ri1 Xfio X2ol' X2of

Ddpr DdsaA O 999 9 Dovn
=1r FP1a #re P2r P24 Pm

s
P o '8, PUNif P2
Q1x i Q2d Q24

)
£
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g% "\ Diagnostika elektrickych pohonu - AOM14DGP CVUT - FEL - Praha
katedra elektrickych pohoni a trakce
e e e e
Clm =P1lm/(Ulm *I11m); Il cos f u€inik
W1m = Uhel * (1-Skluz); I/ ihlova rychlost
N1im =60 * Wim / (2*Pl); Il ota€kova rychlost
Mmech = 0.33 * Jsetrvac * (Td_A + Td_B*W1m + Td_C*pow(W1m, 2.00) + Td_D*pow(W1m, 3.00));
Pmech = Mmech * W1lm; Il mechanické ztraty
P2r = R2t * pow(l2, 2.00); Il jouleovy ztraty na rotoru
P2d =0.005* Pn; // En*100 * pow(I2/In, 2.00) / Pfaz, Il pfidavné ztraty na rotoru 0.5 %Pn
P2 =P2m - P2r - P2d - Pmech; Il vykon na hrideli
M2m =P2m / Uhel; I/l moment mechanickych ztrat
M2d = P2d/ Uhel; Il pridavné ztraty na rotoru kryté mechanicky
M2 =M2m - M2d - Mmech; I/ moment na hrideli
Eta = P2/P1m * 100; Il G€innost
[[------ PINéNi KFiVeK ---------m oo
Iz_graf[l] = 11m * Ifaz;
Pz_graf[l] = P1m * Pfaz/1000; -------- kW

Cz_graf[l] = Clm;
Ez_graf[l] = Eta;
P2_graf[l] = P2 * Pfaz/1000;
Sz_graf[l] = Skluz * 100;
R2_graf[l] = R2t;
X2_graf[l] = X2f;
F2_graf[l] = F2m;
[[--=-=--=--- Konec vypoéetniho cyklu

g Il
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2:_ Diagnostika elektrickych pohont - AOM14DGP CVUT - FEL - Praha d,..

Katedra elektrickych pohonil a trakce | |
CVUT - FEL - Praha
Tabulka &£. b lab.el.stroji &. 26
v - - 3 - - -
o Zkouska na Méteni momentové charakteristiky
132M-4 Vyrobni &islo : 1712280
4 v 7 » 3. Hlinovsky Datum : 22-04-2002
proudove pretizeni - <=
15ebni Sedy motor
arového vinuti : ¥
v a teplotu winuti stroje :
0 Zkouska na zkousky Rs = 1.033 o Th = 19.6 'C
Rs = 1.175 o Th = 55.4 'C
I1 P1 M Md s n
~ A4 2 = . [A] [W] [Nm ] [Nm ] [%] [1/min]
momentove pretlzenl 6.03 1931 11.18 11.54  4.07 1439
11.48 3888 23.74 23.07 6.60 1401
3 206.0 11.36 3765 21.78 22.32 7.00 1395
4 203.8 15.93 5194 29.33 30.22 9.87 1352
5 205.8 21.54 6820 36.69 38.53 13.33 1300
v v - & 201.8 22.69 6941 37.08 38.82 14 .67 1280
o Merenl 7 201.9 24._.35 7364 38.85 40.75 16.00 1260
8 204.7 26.29 7964 41.30 43.61 17 .33 1240
9 203.7 32.67 9265 45.62 48.23 24 .13 1138
~ 10 202.4 34.19 9467 45.52 48.53 26.13 1108
momentove 11 200.7 38.19 9906 43.65 48.50 33.60 996
12 200.1 43.22 10350 39.44 47 .33 44,33 835
= = 13 199.6 46.76 10466 35.41 44 .95 54.73 679
CharakterIStlky 14 200.5 49.20 10669 34.34 43.95 64.53 532
15 199.9 49.86 10507 31.69 42.28 66.40 504
16 200.4 50.14 10644 29.92 42 .88 70.67 440
17 198.9 51.94 10254 26.00 38.60 78.73 319
18 199.9 52.86 10361 35.90 38.33 87.33 190
19 199.8 54.09 10229 35.71 36.20 101.73 -26
20 198.5 53.65 10136 33.16 36.08 104.20 -b3
21 200.0 53.26 10274 37.08 37.36 105.27 -79
22 198.4 55.07 9865 38.95 32.84 113.80 -282
23 198.8 56.95 9867 45.42 30.79 137.80 -567
24 198.9 58.20 9852 43.75 29.28 153.33 -800
25 198.4 59.43 9710 41.50 26.96 173.87 -1108
26 198.1 59.35 9726 40.81 27.16 183.40 -1251
‘ http://Iwww.hbm.cz/
Mazximalni a zdabérové hodnoty z naméfenych charakteristik :
Mmax = 43.64 Nm I1 HMmax = 35.16 A s = 34.519 X
M= = 38.99 Nm Iz = 53.81 A


http://www.hbm.cz/
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"\ Diagnostika elektrickych pohonii - AOM14DGP

45.00-

el

\

A S

4 g

e

40.00-F

" s

/ ¢
@ ™

/,ﬂ

]

35.00-

=
A

<N

&

&

30.00-

-

-

I o
-3

:L—-"'“;f
25.00-

[

<
-

M [Nm]

20.00-

15.00-

10.00-

5.00-

_.___._,_ﬁ—-—"'

0.00-,

-1251 -1000

-7b0

-500

o
c
0
2
C
0
o
@
2
1)
C
0

-2b0

=

250

n [1/min]

500

750

1000

|

1260 1492

Meéereni momentoveé charakterlstlky

B1.23- [ 107
T e i E Y e
_...,_._._._n_Aq:l—q oy ~10.00
@ JO¥E ! _
55.00-—* B s \\\. 3
2. M ~3.00
£0.00- == 27
45.00- T ™~ \ 4 -6.00
T e \>
40.00- + \\ o -7.00
35.00- + ; -6.00
= T N
: SDDD_ + \ Y _EDD
0 #
25,10 - ==
F A \Y -400
0 -
20,00~ T
+ \\ -32.00
15.00- + \1
10.00- - =
5.00- -+ -1.00
0.00-, T ~0.00
4251 000 750 SO0 R0 0 250 60O R0 1000 1250 1492
n [1/min]

[l 1d


http://www.staiger-mohilo.de/

& \ Diagnostika elektrickych pohont - AOM14DGP

Meéreni rozbehoveé charakteristi

1400.0ms

11 1 =
LIS

[
4,
105
i

e
no1.0
1

o

http://www.magtrol.com/motortesting/dynamometers.htm

http://www.magtrol.com/motortesting/



http://www.magtrol.com/motortesting/dynamometers.htm
http://www.magtrol.com/motortesting/

\ Diagnostika elektrickych pohonu - AOM14DGP

CVUT - FEL - Praha 528
katedra elektrickych pohoni a trakce “
Vypocet kruhoveho diagramu

£7.63- ,
eron- | = 17.080 [A] - & 14.99 [A] /| 8.18 [A]
s = 5.600[%]
B.O0= W - 58027 [Nm]
eegg- P = 8.600 [Kw]

R1 Xio X201 ° Xf oF

00 95.9



\ Diagnostika elektrickych pohonu - AOM14DGP

Meéreni

oteplovaci zkousky »

Hlinovsky

Tabulka &.

Zékazni

Poznamka

: Ing.
k : CVUT-FEL
: zkusebni Sedy motor

Méfeni otepleni

CVUT - FEL - Praha 52

katedra elektrickych pohonil a trakce

CVUT-FEL-Praha

E3l4-lab.c.

26

Vyrobni ¢isle :@ 1712280
Datum : 18-10-2002

3;03%0

WS

Méfreni odporu a teplotu vinuti stroje :

na zacatku zkousky

na ko

cas
[m1n

1!

Tl = =l W TL E
-y
o

15 205
16 220
17 235
18 250
19 265
20 280
21 295
22 310

Popis

FT100
FT100
PT100
FT100
PT100

nci

U1l

1_[V]
202.
202.
200.

"
=]
=}
I'.AJU'II\JHJI:GED

I1
[A]
123.3
121.4
124.4
126.9
122.1
124.4
121.4
120.
121.
122.
124.
123.
123.
123.
122.
123.
121.
120.
122.
120.
119.
120.

PO WA AN OD e LD

Rs = 1.031 o
Rs = 1.605 o

P1 n M

[EW] [1/min] [Nm]
39.98 1465 230
39.47 1404 228
40.19 1459 235
40.86 1456 235
39.40 14586 228
40.08 1452 230
39.27 1452 228
39.15 1452 230
39.32 1449 225
39.53 1447 230
40.02 1445 238
39.65 1444 230
39.88 1444 230
39.84 1444 230
39.66 1442 230
39.80 1441 230
39.35 1443 227
39.19 1441 225
39.38 1441 225
38.90 1441 225
38.89 1443 225
39.02 1441 225

umisténi métricich sond PT100
na méireném stroji.

Al WALl S

sani
celo 1

lozisko volného hridele

vyfuk

jho statoru.

umisténi pod

1
26.5
29.8
47 .9
65.3
79.0
92.7

102.1
110.6
118.5
125.7
131.7
136.6
141.4
144.3
148.0
150.4
152.7
154.4
155.5
156.6
157.1
158.0

Th =  20.
Th = 159
Th ['C]

2 3

24.0 23.9
26.0 25.1
32.0 30.6
38.0 37.0
46.0 43.9
53.0 50.1
58.0 54.9
63.0 59.5
66.0 62.6
71.0 66.9
74.0 £9.5
73.0 72.0
76.0 74.8
80.0 76.0
82.0 77.1
83.0 77.8
83.0 80.0
84.0 81.9
86.0 81.9
87.0 83.0
88.0 82.9
90.0 83.8

Eonecné namérené

teplota ['C]

158.0

90.0
83.8
44.0
56.0

2 'C

.4 'C

4
22.0
22.0
26.0
29.0
31.0
34.0
36.0
37.0
36.0
39.0
40.0
41.0
41.0
42.0
42.0
43.0
43.0
44.0
44 .0
44.0
44.0
44 .0

5 6
21.0 22.
22.0 22.
27.0 22,
31.0 23.
35.0 24,
3s.0 24.
41.0 24,
44.0 24.
45.0 24.
47.0 24,
49.0 25.
S50.0 25,
51.0 25,
52.0 25.
53.0 25,
54.0 25.
55.0 Zs6.
55.0 25,
55.0 ?Zb.
56.0 2Z6.
56.0 Zb6.
56.0 2Z6.
hodnoty

otepleni ['K]
131.2
63.2
57.0
17.2
29.2



¢ + ) Diagnostika elektrickych pohont - AOM14DGP

© Méieni oteplovaci zkousky

1hid-

140
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L

1
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[ -
| ——1

40 fﬁﬁi
=

)

<o
i SNimace APREVO"

0 |
0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 310
t [min]

‘ http://www.rawet.cz/

‘ http://www.ahlborn.com/flash_ok.htm


http://www.rawet.cz/
http://www.ahlborn.com/flash_ok.htm

6) Diagnostika elektrickych pohont - AOM4DGP

© Meéreni hluku

‘ http://www.bksv.com

O Méieni chvéni

© Zkouska mechanické odolnosti
‘ http://www.schenck-usa.com/ind_electrical.ntml

‘ http://www.schenck-turner.com/prod_motor_test.html


http://www.schenck-usa.com/ind_electrical.html
http://www.bksv.com/
http://www.schenck-turner.com/prod_motor_test.html

katedra elekric

© TYPOVA ZKOUSKA TRANSFORMATORU

O Meéreni izolachiho
odporu vinuti

@ Diagnostika elektrickych pohonu - AOM14DGP GVUT - FEL

© Méfeni odporu vinuti
stejnosméernym proudem

|

S

Test at twice the nominal
power supply with a minimum
de 1000 V, at a frequency of
50 Hz, and with a maximum
output of 500 VA for 1 second.




Diagnostika elektrickych pohon - AOM14DGP

Mereni prevodu napéti naprazdno na
vsech odbockach

Zkouska prilozenym
napétim

Zkouska indukovanym
napétim




@ Diagnostika elektrickjich pohond - AOM14DGP

O Méieni ztrat naprazdno
a proudu naprazdno

© Méreni charakteristiky naprazdno

O Mereni ztrat nakratko a napeti nakratko

‘ http://www.lem.com/


http://www.lem.com/

@ Diagnostika elektrickych pohont - AOM14DGP

O Oteplovaci zkouska

© Méreni proudu pfi pripnuti naprazdno na
sitové napeéti

!F

-
,‘ —l'



Diagnostika elektrickych pohont - AOM14DGP GVUT - FEL - Praha 528

Mereni elektrickych velicin pomoci
vykonového analyzatoru NORMA

A ] Va |
- e m ;
=, ‘
- 5
r « - o

SHESCEEST

‘ http://www.fluke.cz/comx/show_product.aspx?locale=czcs&pid=37377


http://www.fluke.cz/comx/show_product.aspx?locale=czcs&pid=37377

Diagnostika elektrickych pohon - AOM14DGP

© Co Ize v§echno méfit

You want to test your product

uninterruptable

household devices [-o--- = & |
| 1l | power supplies

(mains interferences)

g motors and
electrical and Kl | i‘? ganerators
electronic components >1Z T
N
switched mode supplies M transformers

lighting equipment and
electronic ballasts



Diagnostika elektrickych pohon - AOM14DGP

O Mérené elektrické veli¢iny

analog inputs

axternal -.‘-r:ltag.::.- ans analog cutputs
input CUMant INpuis
RS 2532

IEEE 488
CENTRONICS

® lrigger U or trigger |
@ sclectable averaging time
@ simullanegus samping
® AC+DCorAC

!
]

~F1 e )

: ®
NORMAFOWERANALYZER DD LEM @
PODE® =




Diagnostika elektrickych pohon - AOM14DGP

O Schéma zapojeni
mereni na el.pohonu = B

Gleichrichter Inverter

L5 . N
[' ———————— = Steuerung

D 5255 A 0 5235 opof:n|0p;:n|0p::n|0por:m
AC POWER ANALYZER AC / DC POWER ANALYZER MULTI - SCANNER Ms 5995 C
| ] |
]] I
| I
[ |

Ly — | ¢
3- Phasen | J_ 3-Phasen
Lz T == Motor n |HMd

D 5235

:> AC / DC POWER ANALYZER MULTMETER COUNTER

D 4845 D 3655
[ CONTROLLER y : PRINTER
C 9896 / XT / AT C P 9995

A

[EEE - Standard 488 BUS / EC 625 BUS




o7
-

& Diagnostika elektrickych pohonu - AOM14DGP
L

© Méreni zakladnich
velicin

13:49: 58 sampling ADAPTIVE AUTO CH 3 ) HOLD | | )
(range AUTO | |[average AUTO S g=DER[ )
[mode  AC+DC || 335ms | r ][ M-OFF | |[P:3)

(CR1: 13 '] ['t:ﬂz':m ) [.CH‘3: 2 ) fcm;uzj (Ch5:13 ) (G603 )

l 15.556 A
U 226.08 V.
P 4, 1019 kW

[yt I[integrate| motor |(harmonics]( menory |[next page)




L 509
—~ B 3 I‘k(‘//r/‘.

’ - |
2Ine adre -
: !I -625.655 W
14:05:58 (sampling SYNCHR. CH 1 locke HOLD
range AUTO | |average AUTO £~0OFF | | |
mode AC+DC | 322ms ) v | [ M-OFF | [P:5)
harmonics O, .19 fit 49,983 Hz
U1 88.4 VHO1 Uz 86.4 VHO1 u3 86.4 VHO1
order ¥ $/0 % P70 % $/0
(4] 2 - 0.000
| 100.000 0.00 100,000 0.00 100.000 0.00
4 0.2989 --~.~-- 0.284 ~ww~, == 0.296 ~---.--
3 73.631 -8.03 73.631 -8.02 73.635 -8.02
) 0.298 ---.-- 0.297 -==.~-- 0.288 ===, ==
S I9. 713 7.80 39.717 7.81 35.718 7.81
6 0.344 ===, == 0.346 --—-.-—- 0.345% -~-~-.--
7 22.68689 57.47 22.668 27.49 —2.5666 37.49
8 0.3-38 et e ) o 0-339 e Y — 0.338 e S
9 20.330 88.33 20.333 88.37 20. 335 88.37
scroll with cursor keys or enter a nunber
functions: harmonics |number of harmonics |
pargrap (2 J_down ][ next page]




\ Diagnostika elektrickych pohonu - AOM14DGP

FFT analyza -
grafickeé vyjadreni

fi1 49,993 Hz
I1 res

1..19
U1 rms 1002

spectrur

‘Illmur
+180

1) |
-180) [T -180,

Lo modify diag

CVUT - FEL - Praha

i 0.9018 Aws |
U 231,25 Ve
P 625.655 W
Cmr—

use cursor ke




Diagnostika elektrickych pohon - AOM14DGP

y y

celni panel - ovladani

O zadni panel - pripojeni

s

':Abdeckungverwendeanbded( ,,. _wenden | Abdeckung verwenden : Abdeck .____,_,,Aignden Abdeckuggyem_rgncen Abdt
| [usecover ¥ 3 Usecovef} | L~y 9 Use cover
{ i { i { | -

§ /A
(O

)

[VOLTAGE o il =0 VOUAGE| o T (s VOLTAGE

of
ANALOG OUT
PARALLEL OUT

; HI (k)| 1 : "1_5‘.1‘_:;_“'.-J @ HI (k) - Wi

= max 1000V | ¢ f — 1/ [ max 1000V 3

. Lo(l) |

85..135V 187..264V

i -

T2A s TIA

SERIAL /O
OO SO
Jelol.  [efe)

o

A5 .. 65 Hz 110VA

OPTION OUT  OPTION IN

PN Y
b\
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katedra elektrickych pohoni a trakce

455
ttp://www.citelum.cz/menu/souhrn_merice izol 1kV.pdf
http://www.empos.cz/pdf/pristroje/510.pdf

http://www.electricmachinery.com
http://www.schenck-usa.com/ind_electrical.html

http://www.nema-mgl.com/
http://www.motorcontrol.com/

http://www.iec.ch/

http://www.magtrol.com/motortesting/
http://www.bsi-global.com/GOST/index.xalter
http://www.schenck-usa.com/
http://www.motorsoftmotors.com/small_dynamometer kit _to te:

Q Diagnostika elektrickych pohonu - AOM14DGP CVUT - FEL - Praha e i
k' >

http://www.magtrol.com/motortesting/dynamometers.htm
http://www.schenck-turner.com/prod_motor_test.html
http://www.magtrol.com



