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Power System Package: | System Integration: |

* Propulsion/Thruster Drives 250KW to 20MW
* Induction Motors

« Synchronous Motors
» Generators
* Transformers

* Power System Analysis
* Harmonic Analysis

* Co-ordination Studies

* Spec and Class Conformance|

* Commissioning & Training
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1-Low Voltage
2- Medium Voltage
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v Synchronous Motors for

rolling mills
propulsion
COMPressors
pumps
blowers
grinders
refiners
chippers
synchronous condensers
Special
s Output: 1- 50 MWF70 000 HP
= B-pole machines
N Voltages: 1-15kV, 50 and 60 Hz
Y-V s Framgs: 710 - 2500 mm

Adjustable speed drives for speeds: 0 - 1800 rpm

Output: 1 -70 MVA

Voltages: 1-15 KV, 50 and 60 Hz
Frames: 710 - 2500 mm
Speeds: 300 - 1500 rpm

(o) oY S ()
ns o DL 1) OF (glirl 5 05 S 5550 o L 55, YT S8

(<)
1- Synchronous Motors Y
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Transformer Application Confral and

Supply Direct Torque Control [DTC)
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Induction Machine
2-24 Poles, up to 22000 kW, 26 000H
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1-Wound Rotor or Slip Ring Motors
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AMEK Slip Ring Motors
ANIL Slip Ring Motor EENRT
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Cutputs: 1680 - 2500 kW at 50 Hz

Crutputs: 250 - 4000 HP at &0 H=

Yoltages: 0 - 11 kW

Frames: 400 - 500

Poles: £ -12

Adiustable

speed range: 0 - 1800 min |
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Two main components comprise a

3 phase AC induction motor: Al
 Rotor B2 ‘ v, C2
- Stator
|| _
C1 (7 O B1
[
A Slight air gap exists between A2
the rotor and stator
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C High Normal Low | compressor
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D Very high Low | ------- High High Punch Press
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NEMA Motor Characteristics

Design | Locked Pull-up Breakdown Locked Slip Efficiency
Rotor Torque Torque Rotor %
Torque % FL % FL Current
% FL % FL
A 70-275 | 65-190 | 175-300 NA 0.5-5 | Med-High
B 70-275 | 65-190 | 175-300 600-700 | 0.5-5 | Med-High
(most
commo
n)
C 200-285 | 140-195 | 190-225 600-700 | 1-5 Med
D 275 NA 275 600-700 | 5-8 Low
E 74-190 | 60-140 | 160-200 800-1000 | 0.5-3 | High

Y\




2.15 Squirrel cage induction motor M2BA 315 SMC 4, 125 kW, 1500 rpm, B3

Motor Type M2BA 315 SMC 4
Drawing Number 3BHS111453
Electrical Data Motor:
nominal shaft power (1000 m) kW 160
nominal shaft power required (2500 m) | kW 125
Frequency Hz 50
Poles / 4
Voltage V 380
rated speed rpm 1488
synchronous speed rpm 1500
rated current A 237
power factor at full load CoS ¢ 0.84
efficiency at full load -n % 95.8
Torque Nm 802
Tmax/TN - 3.4
Construction:
rotor inertia J=WRH? kgm? 2.9
weight kg 970
Direction of rotation Bi-directional
Terminal box position seen from DE On top
Standard IEC
sound pressure level (no load) dB (A) 70
mounting IM 1001, B3
protection IP 55
cooling IC 411
Insulation class/ temp. rise F/B
colour RAL 5014
Locked Rotor Torque Ts/Tn 2.7
No Load Current A 89
Starting Current in case of DOL Is/In 8.2
Efficiency (%) and Power Factor (-) 100 % 95.8/0.84
of Nominal Load for; 75 % 95.7/0.80
50 % 94.9/0.72
Bearing Type DE/NE NU319/C3 / 6316/C3
Accessories:
Thermistor: 2/winding (PTC) No
PT100 in windings No
PT100: in bearings (DE & NDE) No
drain holes No
Shaft @xLimm] | 80x170
space heater (V/W) No
Foundation studs No
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Squirrel cage induction motor M2BA 355 S 4, 187.5 kW, 1500 rpm, B3

Motor Type M2BA 355 S 4
Drawing Number 3BHS110044
Electrical Data Motor:
nominal shaft power (1000 m) kW 250
nominal shaft power required (2500 m) | kW 187.5
Frequency Hz 50
Poles / 4
Voltage v 380
rated speed rpm 1489
synchronous speed pm 1500
rated current A 349
power factor at full load Cos @ 0.85
efficiency at full load -n % 96.3
Torque Nm 1206
Tmax/TN - 3.2
Construction:
rotor inertia J=WR? kgm?2 6.5
weight kg 1550
Direction of rotation Bi-directional
Terminal box position seen from DE On top
Standard IEC
sound pressure level (no load) dB (A) 80 _
mounting IM 1001, B3
protection IP 55
cooling IC 411
Insulation class/ temp. rise F/B
colour RAL 5014
Locked Rotor Torque Ts/Tn 2.7
No Load Current A 118
Starting Current in case of DOL Is/In 8.3
Efficiency (%) and Power Factor (-) 100 % 96.3/0.85
of Nominal Load for: 75 % 96.2/0.83
50 % 95.4/0.76
Bearing Type DE /NE NU322/C3/6319/C3
Accessories:
Thermistor: 2/winding (PTC) No
PT100 in windings No
PT100: in bearings (DE & NDE) No
drain holes No
Shaft @xLmm] | 100x210
space heater (VIW) No
Foundation studs No

Yy




Py &,

KW | 0L cod
o gl &1l ol (N) ol (Cos ¢ ) &,
TR A Sy
R
b
Ist o
40 50 E 4/4 3/4 2/4 4/4 3/4 2/4 ol
51
<11 | 1 5 0.730 | 0.725 | 0.685 | 0.785 | 0.730 | 0.640 | 0.70
15 | 1.4 5.4 0.770 | 0.760 | 0.730 | 0.770 | 0.720 | 0.620 | 0.70
2.2 2 5.6 0.780 | 0.770 | 0.740 | 0.790 | 0.730 | 0.630 | 0.63
3 2.7 6.5 0.800 | 0.795 | 0.775 | 0.800 | 0.730 | 0.645 | 0.62
4 3.7 6.8 0.830 | 0.830 | 0.810 | 0.810 | 0.745 | 0.660 | 0.62
5.5 5 7 0.830 | 0.830 | 0.810 | 0.810 | 0.745 | 0.670 | 0.55
75 | 6.9 7 0.840 | 0.840 | 0.820 | 0.820 | 0.770 | 0.710 | 0.55
9 8.3 7 0.850 | 0.850 | 0.830 | 0.840 | 0.795 | 0.665 | 0.50
11 10 7 0.880 | 0.880 | 0.860 | 0.820 | 0.770 | 0.665 | 0.50
15 | 14 7.5 0.880 | 0.880 | 0.860 | 0.820 | 0.770 | 0.670 | 0.50
185 | 17 7.8 0.880 | 0.880 | 0.860 | 0.820 | 0.770 | 0.660 | 0.45
22 | 20 7.8 0.900 | 0.900 | 0.880 | 0.820 | 0.775 | 0.660 | 0.45
30 | 275 8 0.900 | 0.900 | 0.880 | 0.835 | 0.775 | 0.670 | 0.40
37 | 34 7.5 0.910 | 0.910 | 0.890 | 0.835 | 0.780 | 0.715 | 0.40
45 | 415 7.5 0.910 | 0.910 | 0.890 | 0.850 | 0.810 | 0.715 | 0.40
55 | 505 7.5 0.920 | 0.920 | 0.900 | 0.850 | 0.805 | 0.715 | 0.40
75 | 69 7.5 0.920 | 0.920 | 0.900 | 0.850 | 0.805 | 0.725 | 0.38
9 | 83 7.5 0.935 | 0.930 | 0.905 | 0.855 | 0.815 | 0.730 | 0.38
110 | 101 8 0.935 | 0.930 | 0.905 | 0.830 | 0.820 | 0.730 | 0.37
132 | 122 8 0.940 | 0.925 | 0.910 | 0.865 | 0.820 | 0.740 | 0.36
160 | 144 8 0.940 | 0.925 | 0.910 | 0.865 | 0.825 | 0.740 | 0.35
200 | 184 8 0.940 | 0.925 | 0.910 | 0.875 | 0.840 | 0.750 | 0.30

v




Technical data for totally enclosed squirrel

cage three phase motors
IP 55 - IC 411 - Insulation class F, temperature rise class B

Efficiency ~ Power  Current Torque

Full 34 factor | I T, T T,
Output Motor type Product code Speed load load coso — —
kW fmn  100% 75% 100% A I, Nm T, T,
1500 r/min = 4 poles 400 V 50 Hz Basic design
0.25 M2BA TIM4 A JGBA 072310-C 1330 663 633 073 075 52 172 21 20
0.37 M2BA 71 M4 B JGBA 072320-C 1380 708 694 075 101 &2 256 21 26
0.55 M2BA B0 M4 A JGBA 082310-C 1410 750 724 073 145 52 iny 24 27
0.75 M2BA 80 M4 B JGBA 082320-C 1400 763 751 076 187 60 512 24 26
11 %  M2BA 90§84 A JGBA 092110-C 1400 785 778 078 26 60 15 23 24
15 %  M2BA 90L4A JGBA 092510-C 1330 605 792 078 345 60 1031 23 25
22 " M2BA100L4A  3GBA 102510-C 1430 625 617 080 482 60 1469 23 27
3 B M2BA100L4B  3GBA 102520-C 1420 6845 825 082 625 65 2018 23 28
4 i M2BA 112M4A 3GBA 112310--C 1430 660 647 081 824 65 6701 23 28
55 % M2BA 13284A  3GBA 132110-C 1430 674 &/1 084 1082 65 B3 o230 29
15 " M2BA 132M4A  3GBA 132310-C 1440 890 687 085 1434 65 974 23 27
11 M3BP 160 M JGBP 162101--A 1465 910 916 083 21 8.1 12 3333
15 M3BP 160 L JGBP 162102-A 1460 918 919 082 29 8.1 98 35 34
18.5 M3BP 180 M JGBP 182101--A 1470 923 923 084 35 10 120 31 27
22 M3BP 180 L JGBP 1682102-A 1470 931 936 085 40 87 143 42 35
30 M3BP 200MLB  3GBP 202001--A 1475 932 935 084 &5 8.1 194 39 32
kT M3BP 225SMA  3GBP 222001--A 1480 936 936 084 68 6.6 23 24 25
45 M3BP 225SMB  3GBP 222002--A 1480 942 942 083 &3 6.7 290 27 26
) M3BP 250 SMA  3GBP 252001--A 1480 946 946 086 98 15 s 23 28
15 M3BP 280 SMA  3GBP 262210--G 1484 949 948 085 135 69 483 25 28
90 M3BP 280 SMB  3GBP 262220--G 1483 952 952 (86 159 72 50 25 27
110 M3BP 315SMA  3GBP 312210--G 14687 956 954 (086 193 72 76 20 25
132 M3BP 315SMB  3GBP 312220--G 1487 958 956 086 232 11 648 23 27
160 M3BP 315SMC  3GBP 312230--G 1487 960 959 085 287 72 1028 24 29
200 M3BP 315MLA  3GBP 312410--G 1486 962 962 086 351 72 1285 25 29
250 M2BA 355§ JGBA 352100--A 1487 965 964 087 430 72 1606 23 27
315 M2BA 355SMA  3GBA 352210--A 1488 967 966 087 545 76 2022 25 29
355 M2BA 355SMB  3GBA 352220-A 1486 967 967 087  e10 6.3 281 22 26
400 M2BA 355MLA  3GBA 352410--A 1489 968 968 087 685 6.3 565 16 28
450 " M2BA 35MLB  3GBA 352420--A 1489 968 968 087 70 76 26806 15 30
500 M2BA 355MLC  3GBA 352430--A 1489 968 968 088 845 76 200 13 29
400 M2BA 400 M JGBA 402300--A 1489 968 968 087 68 69 2865 16 28
450 " M2BA 400 MA JGBA 402310--A 1489 968 968 087 770 76 2806 15 30
500 M2BA 400 MB JGBA 402320--A 1489 968 968 088 845 76 200 13 29
560 M2BA 400 LKA  3GBA 402510--A 1489 969 9695 090 925 66 3T 1 26
630 M2BA 400 LKB  3GBA 402520--A 1489 9695 968 087 1080 6.9 4040 12 28
7110 " M2BA 400LKC  3GBA 402530--A 1489 969 969 087 1220 63 4556 12 27
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Technical data for totally enclosed squirrel
cage three phase motors

IP 55 - IC 411 - Insulation class F, temperature rise class B

Efi-  Power Current

Effi-  Power Current

Moment of
inertia

Sound
pressure

Output Motor type Speed ciency factor | Speed ciency factor | J =% GD* Weight level L,
kW fmn %  cosg A fmn %  cosg A kgm* kg  dB(A)
1500 r/min = 4 poles 380 V 50 Hz 415V 50 Hz Basic design

0.25 M2BA TIMAA 1380 665 076 076 1400 650 071 076 00005 11 43
0.37 M2BA TIM4B 1370 705 078 102 1390 705 071 103 00007 11 45
0.55 M2BA BOM4A 1400 750 076 147 1420 740 069 15 00014 16 46
0.75 M2BA B0M4B 1350 760 078 183 1410 755 073 19 00017 17 46
1 M2BA 90S4A 1390 760 081 265 1410 785 075 261 00025 20 82
15 ¢ M2BA 90L4A 1380 800 080 357 1400 805 075 346 00037 2 R2
22 ¥ M2BA 100L4A 1420 815 083 49 140 85 0717 482 000668 32 53
3 0 M2BA 100148 1410 B840 084 646 1430 845 080 618 00086 36 A3
4 ¥ M2BA 112M4A 1420 6855 083 852 1440 660 076 6.4 00131 45 56
55 @ M2BA 13284A 1420 865 086 112 1440 875 083 106 00267 B0 59
i3 ¥ M2BA 132M4A 1430 884 085 152 1450 887 084 1404 00343 73 59
11 M3BP 160 M 1460 906 084 22 1470 912 082 205 0067 115 62
15 M3BP 160 L 1455 912 084 30 1465 918 081 28 0.091 121 82
18.5 M3BP 180 M 1465 917 085 36 1470 922 083 ¥ 0.161 175 62
22 M3BP 180 L 1465 931 086 42 1475 931 084 38 0.191 185 63
30 M3BP 200MLB 1470 931 08 58 1475 931 084 o4 0.34 255 63
3 M3BP 225SMA 1475 934 084 T2 1480 937 081 68 0.37 30 66
45 M3BP 225SMB 1475 940 085 86 1480 942 081 &2 042 310 66
i) M3BP 250SMA 1475 943 08 103 1480 947 084 96 0.72 420 67
75 M3BP 280 SMA 1482 947 08 141 1486 949 084 132 1.25 625 68
90 M3BP 280SMB 1481 950 087 166 1485 952 085 155 15 65 68
110 M3BP 315SMA 1486 955 087 202 1488 956 085 191 23 500 70
132 M3BP 315SMB 1486 957 087 242 1488 958 085 227 26 90 70
160 M3BP 3158SMC 1485 959 086 29 1488 960 084 279 29 1000 70
200 M3BP 315MLA 1484 961 087 366 1488 961 085 342 35 1160 70
250 M2BA 3558 1486 964 087 455 1488 965 086 420 6.5 1550 80
35 M2BA 355SMA 1487 9.7 067 570 1483 967 086 525 8.2 1600 60
355 M2BA 355SMB 1485 967 088 635 1487 967 086 5% 8.2 1800 80
400 M2BA 355MLA 1488 968 088 710 1490 968 086 670 10 2100 80
450 M2BA 355MLE 1488 966 068 805 1430 968 086 750 10 2100 460
500 M2BA 355MLC 1488 968 083 880 1490 968 087 830 105 2100 83
400 M2BA 400 M 1488 968 088 710 1490 968 086 670 10 2150 80
50 M2BA 400MA 1488 966 0868 805 1430 966 086 750 10 2150 60
500 M2BA 400MB 1488 968 089 880 1490 968 087 830 105 2150 83
560 M2BA 400 LKA 1487 968 091 965 1430 969 090 890 14 3050 85
630 M2BA 400LKB 1486 966 088 125 1430 %9 087 1040 15 3150 85
M0 " M2BA 400 LKC 1487 968 088 1270 1490 969 086 1180 15 3150 85
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Technical data for totally enclosed squirrel

cage three phase motors
IP 55 - IC 411 - Insulation class F, temperature rise class B

Efficiency  Power  Current Torgue

Ful 34 factor | | T T T,
Output Motar type Product code Speed load load coso — -
kW imin -~ 100% 75% 100% A I, Nm T T
1000 r/min = 6 poles 400 V 50 Hz Basic design
0.18 M2BA T1M6A JGBA 073310-C 880 570 504 063 073 40 .95 17 24
0.25 M2BA 71 M6 B JGBA 073320-C 880 615 EB3 0B: 091 A0 21 17 25
0.37 M2BA B0M6A  3GBA 083310-C 920 680 632 0B85 121 50 i 1720
0.55 M2BA B0M6B  3GBA 083320-C 920 700 651 0B6 172 50 5T 17 18
0.75 M2BA 90 S6 A JGBA 093 110-C 920 740 702 071 206 50 179 20 23
1.1 M2BA 90L6A JGBA 093510-C 920 750 731 073 29 ED 1142 20 26
1.5 M2BA 100 L6A  3GBA 103510-C 930 730 755 073 376 55 14 20 24
2.2 M2BA 112M6A  3GBA 113310-C 940 830 811 073 524 55 23k 20 23
3 M2BA 13286A  3GBA 133110-C 960 845 824 077 BET 65 2984 20 24
4 M2BA 132M6A  3GBA 133310-C 960 B0 841 076 894 6% /79 20 29
3.5 M2BA 132M6B  3GBA 133320-C 950 870 859 078 117 65 5% 20 30
[ M3BP 160 M JGBP 163 101--A 970 833 893 079 154 67 420 28
11 M3BP 160 L JGBP 163102-A 970 838 838 076 23 1.1 0 22 29
15 M3BP 180 L JGBP 183101-A 970 908 908 078 31 70 148 21 30
18.5 M3BP 200 MLA  3GBP 203001--A 985 911 911 081 36 70 w9 25 20
22 M3BP 200MLB  3GBP 203002-A 980 917 917 081 43 72 24 25 20
30 M3BP 223SMB  3GBP 223001--A 985 928 928 (083 56 b6 291 25 2]
37 M3BP 250 SMA  3GBP 283001--A 985 937 937 (083 &9 73 ks 28 28
45 M3BP 280 SMA  3GBP 283210-G 990 944 943 084 82 70 34 25 25
39 M3BP 280 SMB  3GBP 283220--G 990 946 946 084 101 70 K31 21 26
1 M3BP J1a8SMA  3GBE 3132106 992 Y50 W4y 082 41 /4 224 18
il M3BP 3M58MB  3CBM 313220--G 9002 055 053 0B84 16} 7% 866 24 28
110 M3BP 3158MC  3GBP 313230-G 991 956 955 083 202 74 1060 25 29
132 M3BP 315MLA  3GBP 313410--G 991 958 957 083 240 75 12712 27 30
160 MZBA 3208 JGBA 3h3T00-A 992 WY e Udh 280 b6d 1540 18 A1
200 M2BA 355SMA  3CBA 353210--A 002 050 057 0BF 355 T 1925 20 27
250 M2BA 355SMB  3GBA 353220-A 992 960 958 0B84 450 75 401 22 28
315 M2BA 355MLA  3GBA 353410-A 991 962 9.1 0B84 5656 73 03 20 30
395 MZBA JoaMLC  3GBA 3h34dl-A 991 Y64 Y63 U84 b [b AN 15 5l
250 M2BA 400 M JCBA 403300--A 002 060 9058 084 4R 7% 401 22 28
315 M2BA 400 MA JGBA 403310-A 991 962 %1 084 565 73 036 20 30
355 M2BA 400 MB JGBA 403320-A 991 964 93 0B84 BB 76 M0 15 30
400 M2BA 400 LKA  3GBA 403510-A 992 965 %4 085 700 64 |t o122
450 M20A 400 LKD  JGDA 403%20--A 993 905 964 00O  va0 GO 43200 13 20
300 " M2BA 400LKC  3GBA 403530-A 992 965 954 0B85 880 68 813 13 28
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Technical data for totally enclosed squirrel

cage three phase motors
|P 55 - IC 411 - Insulation class F, temperature rise class B
Moment of Sound

Eff-  Power Current Effi-  Power Current inertia pressure
Output Motor type Speed ciency factor | Speed  clency factor | J =% GD* Weight level L
kW omn %  cosg A fmn %  cosp A kgm’ kg dB(A)
1000 rimin = 6 poles 380 V 50 Hz 415V 50 Hz Basic design
0.18 M2BA 71M6A 875 575 067 071 885 A0 061 077 00006 10 42
0.25 MZBA 7T1M6B 875 615 065 0% 885 610 062 0892 gooor 1 42
0.37 M2BA 80M6A 915 680 068 122 925 667 061 127 go0te 17 45
0.53 M2BA B0M6B 915 700 068 176 925 710 062 1.74 0002 18 45
0.75 MZBA 90S6A 915 735 075 208 925 73h 067 212 00029 21 48
11 M2BA 90L6A 915 740 078 2% 922 750 075 292 00038 2 48
15 MZ2BA 100L6A 925 780 078 375 93 788 071 373 0.01 32 5
2.2 M2BA 112M6A 935 820 07% 544 945 B30 072 513 00156 40 M
3 MZBA 13286A 955 835 080 683 95 845 075 66 00312 5 56
4 M2BA 132M6A 955 850 076 541 95 852 074 883 0.0407 &5 56
5.5 M2BA 132M6B 945 865 073 122 955 8765 077 1136 00533 7 A6
1.3 M3BP 160 M 90 887 080 161 970 896 077 151 0088 15 A9
11 M3BP 160L 90 894 080 235 970 900 076 224 0107 135 89
15 M3BP 180L 970 %09 0719 3 g7h 911 074 3l 017 17 B
18.5 M3BP 200MLA 980 908 081 38 985 911 078 36 0.37 245 63
22 M3BP 200MLE 960 916 081 45 985 918 079 42 0.43 260 63
30 MIBP 2258MB 985 926 083 59 985 925 082 55 0.64 320 63
3 M3BP 250 SMA 9685 935 084 72 990 938 08 &7 1.16 415 63
43 M3BP 280 SMA 9683 942 084 &7 991 944 082 81 185 605 66
55 MIBP 280SMB 988 945 084 106 991 946 083 99 22 645 66
K] M3BP J15SMA 991 949 084 145 993 950 079 140 32 80 70
90 M3IBP 315SMB 991 954 085 169 993 955 082 140 4.1 930 70
110 M3BP 3158MC 990 95 084 211 992 956 082 197 49 1000 70
132 M3BP J15MLA %90 957 084 280 992 958 082 236 58 1150 68
160 M2BA 355§ 991 958 086 295 993 955 084 215 104 1550 75
200 M2BA 355SMA %91 958 086 30 993 959 063 350 125 1800 75
230 MZBA 355SMB 991 950 085 470 993 961 082 445 125 1800 75
35 MZBA 355MLA 990 962 085 530 992 962 082 560 146 2100 75
355 M2BA 355MLC 990 953 086 655 992 964 082 63l 158 2100 78
250 MZBA 400 M 991 9.0 085 470 993 961 082 445 125 2000 75
5 M2BA 400MA 990 962 085 530 992 962 082 560 146 2150 75
355 M2BA 400MB 990 953 086 685 992 964 082 &30 158 2150 78
400 MZBA 400LKA 991 963 086 730 992 964 084 &80 165 2600 80
430 M2BA 400LKB %92 955 086 825 993 965 083 790 13 3050 &0
500 * MZBA 400LKC 991 965 086 920 993 965 083 @870 19 3050 80
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Current Source Converter — PAM (Pulse Amplitude Modulation) Qutput Voltage PAM

PAM
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Qutput Voltage PWM
PWiM

Woltage Source Converter — PWM (Pulse Width Modulation)
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Device | BIT(Darlington) | MOSFET | IGBT Thyristor MCT
Blocking | 1000V 1000V 1200V 4000V 1000V
Voltage
Current | 1000A 10A S00A 2000A 100A
Gate Current Voltage Voltage Current Voltage
Control
Switching | 2us Jdus Sus Sus Sus
Times ton
Switching | 15us Sus lus 200us 2us
Times
toff
On State | 3V 10V 3V Y Y
Voltage
VA - =
A Se
100 M = A
10 M+ RS *:'F.:_'JF_P‘ ¥
W, mi|sles| D) ﬁ ’ __‘H
1M GTO o b | QS
N ==
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H = 380" HF earthing

it = shielded cable

Sheelded control cable
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Open Loop Sensorless Vector control

Inverter

(o} Ip
Torgque
Vector Current
Fiux calculation feedback

Y-V s
Closed Loop Vector Control

Ubpc dink

Speed Control

Inverter >

Ip
Current
R

Vector
calculation

P s

P=U/2 x| x V3 x Cos @
P=U x| x V3 x Cos d

B
-

25H= S50H=

f_motcr [Hz]
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functions ANSI Sepam types
code M02 MO03 MO04 MO5 M06 MO7 MO8 M09 MI1 M14 M15 Mi6
- B M2 M21 M2z S M23
protections
thermal overload 49 1 1 1 1 1 1 1 1 1 1 1 i
phase overcurrent 50/51 2 2 2 2 2 2 2 2 v 2 2 2
earth fault (sensitive E/F) 50N/A1N(G) 2 2 2 2 2 2 2 2 2 2 2 2
negative sequence / unbalance 46 1 1 1 1 1 1 1 1 1 1 1 1
locked rolor/excessive starting time 48/51LR 1 1 1 1 1 1 1 1 1 1 1 1
phase undercurrent 37 1 1 1 1 1 1 1 1 1 1 1 1
starts per hour 66 1 1 1 1 1 1 1 1 1 1 1 1
positive sequence undervoltage 270 2 2 2 2 2 2 2 2 2 2
direction of rotation 47 1 1 1 1 1 1 1 1 1 1
directional earth fault 67N 1 1 i 1
reverse real power 32P 1 1 1
reaciive overpower 32040 1 1 1
temperature set points 38/497 8 § 6 6 6 B
12 12 12 12
motor differential 87M 1 1 1 1
metering
phase currents (11, 12, 13) n = n u [ i - u ] [ = =
peak demand phase currents (11, 12, 13) [ [ n u n u u [ (] [ g =
voltages (U21, U32, U13) ] | L] ] [ ] ] ] [ ] [
real [ reactive power (P, Q) [ | [ ] | [ ] ] ] [ ] B &
peak demand real / reactive power | ] n [ | ] m n ] ] il
power factor E [ [ ] ] u L] N ] L
frequency ] [ [ ] n | [ [ ] [ ] [ | |
accumulated real / reactive energy (+Wh, £VArh) ] B ] ] [ [} n m n [
tripping currents (11, 12, 13, 1o} | ] B = ] [ B ] [ ] ] ] [ ]
true rms cufrent [ | u [ | | [ | [ | u ] [ l [ ] [ ]
disturbance recording ] B E ] [ | L] [ u [ [ | [ |
thermal capacity used [ ] | | 2 ] [ ] | | ] n [ ] []
start inhibit time delay / [} (] | n n | ] n u ] u [
number of starts before inhibition
temperature [ ] B | [ ] ] ] [ ]
phase rotation n [} [ i u [ | [} u L]
unbalance rafio / unbalance current " E & L] g g [ ] n [ ] ] [ i
starting time and current . m ® ® ®= ® ® ® ®m ®m ® ® ®
residual current "™ ® ® ® = ® ® @® ® ®m ® W
residual voltage ] = B ]
cumulative breaking current ] [ ] | | [ B = | B E ] [ |
and number of breaks
differential current [ [ ] |
and through current
control and monitoring
open / close [ u n ] m [ n = ] u u u
lockaut relay 86 ] " ] E E B [ " H B [ n
inhibit closing 69 ] [ ] N n E ] ] [ 0 [ ]
annunciation 30 L] u m [ ] ] ] [ | n [ ] u [ |
load shedding B L] ] N L] L N ] (] (] | u
restart | u (] | [ B [ ] [} [ ] L]
logic discrimination 68 L] ] ] ] g = ] u n L] [ ] [ ]
trip circuit supervision 74 [ u 5 " 5 m B 5 5 ] o I
detection of plugged T4 L] (] n (] (] n n n L] (] i u
connectors (DPC)
operation counter ] E [ ] H [ ] [ ] [ B | | i
running hours counter [ [ m [ ] | [ ] ] ] (] ]
phase fault trip counter ] ] (] ] ] [ ] [ ] [ ] o n n n
disturbance recording triggering ] n L u u " [ L L] ] (] u
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Standard S35YR or compac! S25LX Sepam 2000.
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M03, M04, M15 types Lt
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Standard S35XRA or compact S25LT Sepam 2000.
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Typ |D|K||K|E

Type of
current

D

Machine type

K
S

Cooling method,
degree of protection

A
R

0
C

Version (encoded information)
Bearing arrangement, non-standard voltage
and frequency, explosion-protection type,

AC slas550 Sl S A

three-phase a.c.

squirrel-cage motor
slipring motor

self-ventilation |P 23/24
closed-circuit ventilation IP 54/55
(air-to-air heat exchanger)
closed-cisrevit-cooling IP 44, IP 54
upon request (air-to-water heat
exchanger)

forced ventilation IP 44

{duct connection)

air-to-air-heat exchanger

with 2 fans sets IP 54/55
air-to-water heat exchanger

with one fan IP 44,

IP 54 upon request

open-circuit ventilation

with one fan set IP 23

surface cooling IP 55

ribbed cooling IP 55

construction type, heavy starting, etc.

Frame size (encoded information)
Core lenath (encoded values)
Number of pale pairs

Additional letters for modifications and special requirements




Motor size

A B C D E F

Motor type
Motor size

G

[l =

Praduct code

M3BP 160 L 3G BP 161 103 A D A 003 etC D Mounting arrangement code

1|2 |3 \4 \5|6|?|3}9 \1D|11| 12|13|1

Explanation of the product code:

E Voltage and frequency code

4 | F Generation code
G Vanant codes

Positions 1to 4 Position 11
JGBAMIGBP = Totally enclosed fan cooled squirrel cage motor with - (dash)

cast iron frame

Position 12
Positions 5 and 6 Mounting arrangement
IEC-frame = Foot-mounted, top-mounted terminal box
07 =71 20 =200 = Foot-mounted, terminal box RHS seen from D-end
08 =80 22 =225 = Foot-mounted, terminal box LHS szen from D-end
09 =150 25=250 = Flange-mounted, large flange
10 =100 28 =280 = Flange-mounted, small flange (sizes 71 to 112)
11=112 31=315 = Foot- and flange-mounted, terminal box top-mounted
13=132 35=385 = Foot- and flange-mounted, small flange with tapped holes
16 =160 40 =400 = Foot- and flange-mounted, terminal box RHS seen
18 =180 from D-end
Positi = Foot- and flange-mounted, terminal box LHS seen from D-end
osition 7 _ :
Speed (Pole pairs § Flange-mounted, special flange _
—L[—Ll1 =9 noles = Foot- and flange-mounted. Special flange
P
2 =4 poles Position 13
J =6poles Voltage and frequency code
4 =8poles See table below
g szoﬁﬁfs Position 14
T=>12 pc||e.5 w
8 =Two-speed motors for fan drive A B, C.
9 =Multi-speed motors, two-speed The product code must be, if needed, followed by variant
motors for constant torque codes.

Position 8 to 10
Serial number

Code letters for supplementing the product code - single speed motors

Caode letter for voltage and frequency

A B D E F H

3B0VY 50 Hz 380VA B0 Hz  380-420VA50Hz 500VA 50 Hz 500VY 50 Hz 45VA B0 Hz
660-690VY 50 Hz &75VA B0 Hz E75VY B0 Hz
440-480 VA 60 Hz

5 T U X

220-240VA R0 Hz 660VA G0 Hz  690VA GO Hz Other rated voltage,

380-420 VY 50 Hz connection ar frequency,

440-480 VY 60 Hz max. 690V

Code letters for supplementing the product code - two speed motors

Caode letter for voltage and frequency
A B D E

H ]

220V 50 Hz 380V 50 Hz 380-400V50Hz  B00V50Hz
440-480Y60Hz  B7T5VE0Hz

£0

400-415V 50 Hz  220-230'V 50 Hz
460-480 v 60 Hz
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Mounting arrangements

Foot-mounted maotor.

Flange-mounted mofar,
largeflange

Flange-mounted mofor,
small flange

Foot- and flange-mounted
mator with feet,
largeflange

Foot-and flange-mounted
mator with feet,
small flange

Foot-mounted motor,
shaft with free extensions

*) Not stated in IEC 34-7.

Codel/Codell
IMB3 IMV5 IMV6 IMB6 IMB7 IMB8
IM1001 IM1011 IM1031 IM1051 IM1061 IM1071
= — . -
DO OE
IMBS IMV1 IMV3 ¥ ‘) )
IM3001 IM3D11  IM3031 |m3n5| IM3061  IM3071
MBI4 IMVIG ) ") ")
IM3601  IM3611 |m3531 |m355| IM3661  IM3671
e}

{0 4 {F 60 05 CF
IMB35 IMVIS IMV3E ) ") .
IM2001 IM2011  IM2031 |mzn5| IM2061  IM2071
Sin = &=

D41 8@
IM B34
IM2101 IM2111 IM2131 IM2151 IM2161  IM2171

O 00 am

IM1002  IM1012

- I
LI

IM1032  IM1052

P EHE A

IM1062

IM1072

:;Dq

44

Product code pos. 12

& = foot-mounted,
term.box top

R = foot-mounted,
term.box RHS

L = foot-mounted,
term. box LHS

B = flange mounted,
large flange

C = flange mounted,
small flange

H = foot/flange-mounted,
term box top

5 = footflange-mounted,
term.box RHS

T = footflange-mounted,
term.box LHS

J = feotflange-mounted,
small flange
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STANDARD MOTORS

Aluminum motors
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Steel motors

Cast iron motors
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The motors are delivered with wide temperature grease
for use at normal temperatures in dry or humid environ-
ments according to table 1. below.

The grease used in motor sizes 63 - 180, is suitable for
temperatures from -40°C to +160°C. However grease and
bearing life will be influenced negatively when the
bearing temperature is above 105°C, in which case ABB
Motors should be consulted.

Motor sizes 63-180 are provided with shielded bearings.
On request, motor sizes 112-180 are provided with
grease nipples for re-greasing, see variant code 041,
page 35.

The grease used in motor sizes 200 - 250, is suitable for
temperatures from -40°C to +150°C. However grease and
bearing life will be influenced negatively when the
bearing temperature is above 85°C, in which case ABB
should be consulted.

Motor sizes 200-250 are provided with grease nipples for
re-greasing as standard.

The lubrication interval L1, suitable for re-lubricated
bearings, is defined as the number of operating hours
after which 99 per cent of the bearings is adequately
lubricated.

Lubrication intervals and grease quantities are specitied
on a plate on the motor as well as in the machine
instructions supplied with the motor.

The grease lifetime L10, suitable for permanent lubri-
cated bearings, is defined as the number of operating
hours after which 90 per cent of the bearings is ade-
quately lubricated. 50 per cent of the bearings achieve
two times this figure. Maximum lifetime, however,
should be regarded as 40000 hours. See also table 1.
below.

Table 1: Grease lifetime L in deep groove ball bearings of type 2Z in horisontally mounted motors

in continuous running duty.

Ambient temperature and rated output
25°C 40 =C 50°C 60 °C 70 =C 80°C
Motor | r/min Basic High Basic High Basic High Basic High Basic High Basic High
000 1 40000 40000 40000 40000 40000 40000
063 1500 30000
1000
75 40000 40000 40000 40000
3000 27000
a7 }gg 40000 40000 40000 40000 40000 40000 40000 40000 40000 40000 40000 | 37000
75 32000
3000 30000 | 24000 [ 19000
080 1500 40000 40000 40000 40000 40000 40000 40000 40000 29000 40000
1000 40000 | 40000
75 32000 32000
3000 30000 24000 19000 15000
1500 24000 40000 40000
090 1000 40000 | 40000 | 40000 | 40000 | 40000 | 40000 40000 40000 25000 | 36000
750 31000 | 40000 31000
3000 40000 35000 22000 27000 14000 17000
1500 33000 21000 33000 21000
100 1000 40000 | 40000 | 40000 10000 40000 3000 40000 0000 40000
75 40000 30000 | 37000
3000 40000 30000 26000 17000
1500 40000 27000
112 1000 40000 | 40000 | 40000 25000 40000 40000
750 35000 40000
3000 24000 23000
1500 22000 35000
132 ogo | 40000 | 40000 | 40000 | o000 [ 40990 35500 | 40000 35000
750 40000 35000
3000 31000 | 26000 | 17000 | 14000 9000
1500 25000 | 37000
160 1000 40000 140000 {40000 40000 | 40000 | 25000 | 30000
750 30000 30000
3000 38000 38000 34000 34000 28000 20000 15000 10000 8000
180 1500 40000 35000 20000 | 28000 15000
1000 40000 | 40000 [ 40000 | 40000 | 40000 | 40000 | 20000 | 30000
75 40000 30000 40000

In vertically mounted motors, the greass lifetime is half the figures abowve.

For applications corresponding to the empty cells in the table, please contact ABE Motors. These applications can imply reduced lifetime for bearings and

winding.
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Routine test programme Type test programme
- Bearing control, axial float = Routine test

« Control of the insulation = No load curve

» Ohmic resistance measurement = Load point

» Vibration measurement = Heat run test

« Short circuit test
» No-load test
« High voltage test

In addition o these standard tests, optional tests are available
on special request for evaluating special characteristics.
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machines using form-wound

DIN VDE 0530 P. 15 (extract)

Rated voltage

Insulation level of rotating electrical

stator

coils according to |IEC 34-15/

Rated impulse

g

System frequency

Uy in kV voltage | test voltage
(peak value) in kV) (rrm.s. value) in kV
| Wave 1.2/50 (2Up + 1 KV)
. (4l + 5 kKV) '
6.0 29 13.0
6.6 31 ! 14.2
10.0 45 21.0
11.0 49 23.0
13.8 60 ' 28.6
15.0 65 31.0
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