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Stator windings
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objects greater than 12 5mm

D1i;it Symbol | Spid Oblect Dzingdit Symbol | o e
0 Not protected 0 Not protected
1] [ | e | g | A st s
1 1
2 Protected against solid Protected against dripping

water when tilted up to 15°

i
3 Protected against solid 3 i, | Protected against spraying
objects greater than 2.5mm 4 water
[V
\\.”1’
4 Protected against solid 4 = /E Protected against splashing
objects greater than 1.0mm S water
a7
e wAg —_—
5 B Lt Protected from the amount 5 Protected against jetfing
*- - of dust PNy water
e S Protected against
3 - " ~ ect
G 0 D. : Dust tight 6 P i powerfully jetting water
.

Protected against
temporary immersion in
water

Protected against
confinueus immersion in
water
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Duty Class (& yt5 wAS

Code Name Description T‘tpic?l ABIREMRFIOnIS
applications example
s1 Continuous Once started, the motor works at a constant load Hydraulic pumps, S1
running duty | at least until thermal equilibrium is reached. fans, blowers
Then that motor may be operated for an S1
unlimited period.
52 Short-time Once started, the motor works at a constant load Household 52 + duration of
duty for a limited period and thermal equilibrium is appliances like the duty
not reached. eggbeaters,
Motor will be started a second time then when hairdryer and 50 on
its temperature has decreased to room 52 30 min
temperature (starting conditions are restored).
s3 Intermittent | A seguence of identical duty cycles, made up with Lifting motors S3 + cyclic
periodic duty | atime of operation at constant load and a time at duration factor*
rest. When at rest, the motor is not fed.
Starting current does not significantly influence 5325%
temperature rise.
S6 Continuous- | A sequence of identical duty cycles, made up with | Saw machines for S6 + cyclic
operation a time of operation at constant wood, oil pressure | duration factor*
periodic duty | load and a time of operation at no-load. When at pumps
rest, the motor is fed. 56 40%

ey Jeloe cg 9y Jga 0 -
2, 55505,SJ1 5,15 slo DS
el 00 o0l ul.m.’

)o Lg)ls (_QLQ U"’% &‘9.:‘ -
IEC 60034-1 s st

P8 Oy D0 & jlw joige -
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(COS d) Power Factor @ yA8 wd s
I ) po
. aslis 3,08 Co o pb a4 0gd o ol 98T g aculse jo a5 COSD oy yo
Power Triangle ol (6,0l g5 4 03T g8 Caras 00 s sy el sl o0

cosg =5
Apparent Power (S) IS oS el 5,0l )l 5l send I (5 lae COSP & j03 g ol L
measured in VA Reactive Power (Q) Ll B pan copo SO cplplo g canl ouls Jiawd 65,50 51 6,500

kVA Q measured in VAR
I.cosg.U.v3
Phase Angle P — kW

Real or True Power (P)
measured in Watts

kw http://electricaltechnology.org/
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083 | 088 | 0.90 0.82 sk
0.80 0.86 0.89 0.81 ’

25 sle il s EN 60034 o lastiw! gsllas -

1—cos@ s
0.77 0.79 6 et S

0.07 ;Sla> 40.02 Jslas oogase o
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0.81
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3000 rpm, 2-pole 50Hz 1500 rpm, 4-pole 50Hz 3000 rpm, 2-pole 50Hz 1500 rpm, 4-pole 50Hz
Frame | Rated |Efficiency | Power | Rated | Rated | Efficiency | Power | Rated Frame | Rated | Efficiency | Power | Rated | Rated | Efficiency | Power | Rated
size povwer % factor | current | power % factor | current size power % factor | current | power % v factor | current
kW cosp | Ampat | kW cos @ | Amp at kW cos ¢ | Ampat| kW cos ¢ | Amp at
400 V 400V 400 V 400 V
80 0.75 74 0.83 1.8 0.55 71 0.79 1.4 180 M 22 92 0.88 39 18.5 90.5 0.83 35
1.1 76 0.84 2.5 0.75 74 0.79 1.9 180 L 22 91 0.84 41
90 S 1.5 78 0.82 3.4 1.1 74 0.81 2T 200 L 30 92 0.89 53 30 92 0.86 35
90 L 2.2 80 0.85 4.7 1.5 74 0.81 36 37 93 0.89 65
100 L 3 83.5 0.85 6.1 2.2 80 0.82 4.9 2258 37 93 0.87 66
815 0.83 6.4 225 M 45 94 0.89 78 45 93 0.87 80
112 M 4 855 0.88 77 4 84 0.83 8.3 250 M 55 94 0.91 93 55 94 0.87 97
132 8 55 84.5 0.85 11.1 5.5 86 0.81 11.4 280 & 75 0% 0.90 128 75 05 0.86 132
7.5 86 0.86 14.7
132 M 75 275 | os2 | 151 280M | 90 05 0901 | 150 | 90 05 0.8 | 160
160 M 11 87 0.85 21.4 11 88.5 0.84 21.4 3158 110 95 0.90 186 110 95 0.86 194
15 88.5 0.87 28.2
160 L 18.5 90 0.85 34.7 15 90 0.84 28.5 SIS 152 75 L 223 152 75 57 230
315 L 160 95 0.91 265 160 926 0.87 275
200 96 0.92 325 200 96 0.87 345
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3ollae Lg, Loud! 5 L Ener savin ,g7g0 ()
3000 rpm, 2-pole S0Hz 1500 tpm, 4-pole 50Hz SR e oy O &Y & sy
Frame | Rated | Efficiency | Power | Rated | Rated | Efficiency | Power | Rated 9 é’fﬂ‘ sl oeile (Bl Lg.’.lgs)‘ a5 :CEMEP) ‘EU/CEMEP
size power % factor | current | power % factor | current il Sega usl
kW cos o | Ampat | kW cos @ | Amp at (Gl S 9,5
400 V 400 V . . I
315 250 96 090 | 415 | 250 96 088 | 425 P ehs F oY S as sleygige EU / CEMEP asliisls aly 5
. o" ” . - . o e
315 07 0o1 | s20 | 315 96 088 | 540 Songr olewil)) “ff 27 Lol LIS SlgelS A B )Y Sl esgase
355 355 97 090 | 5% | 355 96 087 | 610 5500 (YL lewsly) “eff 17 L (ouus oolo
400 97 0.91 660 400 96 087 | 690 W
500 o7 | oo1 | s20 | s00 o7 | 088 | 850 eff lowily Gl 52 YF 5 VY Jgaz ;0 oud s jpd slo plond
400 560 97 091 | 910 | se0 97 088 | 950 Qb oo (8 lastisl Gleasly) 37
630 97 001 | 1020 | 630 97 088 | 1060 . . W . ' ) ' .
710 07 001 | 670 | 710 97 089 | 600" 3L (oo g “OFF 37 plondl, LA jg50e cSLe 2> >
1) =
450 800 97 0.91 760 800 97 088 | 780 ol o 5 5 o5l g £ 3Ly s (F
900 97 092 | 8402 | 900 97 0.88 | 880"
1000 97 093 | 920% | 1000 97 089 | 970"
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1000 rpm, 6-pole 50Hz 750 rpm, 4-pole 50Hz 1000 rpm, 6-pole 50Hz 750 rpm, 4-pole 50Hz
Frame | Rated |Efficiency | Power | Rated | Rated | Efficiency | Power | Rated Frame | Rated | Efficiency | Power | Rated | Rated | Efficiency | Power | Rated
size power % factor | current | power % factor | current size power % factor | current | power % factor | current
kw coso | Ampat | kW cos ¢ | Amp at kW cosq | Ampat | kW cos @ | Amp at
400 V 400 V 400 V 400 V
160 M 7.5 86 0.74 17 5.5 83.5 0.73 13 315 200 96 087 345 160 95 0.82 205
160 L 11 87.5 0.74 2 7.5 855 0.72 18 250 96 087 430 200 95 0.82 370
180 L 15 BY.5 0.77 32 11 87 0.75 24 335 315 96 087 | 540 250 96 082 | 460
200L 18.5 90 0.77 39 15 87.5 0.78 32 400 926 0.87 690 315 96 0.82 580
22 91 0.77 46 400 450 96 0.86 780 355 96 0.82 650
2258 18.5 89 0.79 38 500 26 0.87 860 400 96 0.82 730
225 M 30 92 0.77 61 22 90 0.79 45 560 97 0.87 960 450 96 0.82 820
250 M 37 92 0.86 68 30 92 0.82 58 450 630 97 0.86 1100 500 96 0.81 920
280 S 45 93 0.86 81 37 93 0.82 70 710 97 0.87 710 560 96 0.81 1040
280 M 55 93 0.86 99 45 93 0.83 84 800 97 0.87 790 630 96 0.81 1160
3158 75 94 0.86 134 55 93 0.82 104
315 M 90 94 0.86 160 75 94 0.83 138
315 L 110 95 0.86 194 90 94 0.83 166
132 95 0.86 235 110 94 0.83 206
160 95 0.86 280 132 94 0.82 245
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Table 12 — Power ratings for motor drives

Motor nameplate rating Percentage of rated pump power
KW hp Y%
<22 <30 125
22 to 55 30to75 115
> 55 >75 110
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8 Shaft-to-driver mating face perpendicularity and surface flatness. 25 pm {0,001 in} TIR
b Maximum shaft runout with rotor rotating freely. 25 pm {0,001 in} TIR
¢ Maximum axial float. 125 pm {0,005iIn) TIR

All measurements shall be taken with the assembled driver in the vertical position.

Figure 36 — Vertical pump drivers — Tolerances required for the driver shaft and base
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