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Making you more Competitive
ABB LV Motors knows about customer needs. For over 100 years we have been designing

motors for every need and application. With a reputation for quality that is second to none,

our offering is further complemented by our 24-hour availability, unsurpassed reliability and

leading technology evident in our eBusiness solutions. For top performance and high

efficiency motors combined with a unique and complete service offering, customers

continually choose the ABB brand. From the most demanding industries to standard

applications, our customers can rest assured that their needs are being met.

M3000 Range

Sometimes needs can be highly demanding. For those occasions, it's reassuring to know

you can count on the highest quality motors, customized to fit your individual needs.

Our unique M3000 range offers eff1 motors for the highest efficiency levels, bringing

you environmental and economical savings. Thanks to our extended support and

services such as eBusiness solutions, we also provide you with easy ordering and quick

delivery. And our engineering support team offers a unique opportunity to receive

product consultation from the people who designed these motors especially for you.

M3000
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M3000

A comprehensive range of motors

The M3000 range of motors is a comprehensive offering

of motors and variants, providing add-on features and the

opportunity to customize motors for specific needs.

The range includes marine motors, motors for use in

hazardous areas, single-phase motors and brake motors as

well as water-cooled motors and wind turbine generators.

ABB has had eff1-equivalent motors on the market for

years. eff1 is a default value for the entire M3000 range.

As winners of the International Energy Agency’s high-

efficiency motor competition in 1999, we are also able to

offer our customers premium value.

More than efficiency

M3000 motors provide many other characteristics than

high efficiency. Improved bearing construction gives

longer re-greasing intervals and longer bearing service life.

The new motor designs improve starting characteristics

and give a higher starting torque.

BusinessOnline

BusinessOnline, at http://online.abb.com gives you real-

time, on-line access to your own personal portal to ABB

motors and drives. You can choose, configure and order

products, determine their availability and stock levels,

follow their progress through the order-processing and

delivery chains, and access a wealth of support services

and technical information such as drawings, test results

and technical documentation.
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Motors for EU motor efficiency levels

A new Europe-wide agreement will ensure that the

efficiency levels of electric motors manufactured in Europe

are clearly displayed. In contrast to the American legislation

on motor efficiency, the European agreement does not

establish mandatory efficiency levels. It basically establishes

three classes, giving motor manufacturers an incentive to

qualify for a higher class.

ABB is one of only a handful of leading motor

manufacturers in Europe, to have a motor range to meet or

exceed the minimum efficiencies stated in the highest level

of the EU agreement of LV motors.

These efficiency levels apply to 2- and 4-pole, three phase

squirrel cage induction motors, rated for 400V, 50Hz, with

S1 duty classs with the output 1.1 to 90 kW, which account

for the largest volume on the market.

The efficiency of motors from different manufacturers are

collated in a database, EURODEEM, published by the

European Commission. It is accessible over the Internet at

http://iamest.jrc.it/projects/eem/eurodeem.htm.

ABB M3000  three phase induction motors, 400 V
50 Hz - EU motor efficiency levels

EU efficiency classes

                                         2-pole                                     4-pole
Output Boarderline Boarderline
 kW EFF2/EFF3 EFF1/EFF2 EFF2/EFF3 EFF1/EFF2

 1.1 76.2 82.8 76.2 83.8

 1.5 78.5 84.1 78.5 85.0

 2.2 81.0 85.6 81.0 86.4

 3 82.6 86.7 82.6 87.4

 4 84.2 87.6 84.2 88.3

 5.5 85.7 88.6 85.7 89.2

 7.5 87.0 89.5 87.0 90.1

 11 88.4 90.5 88.4 91.0

 15 89.4 91.3 89.4 91.8

 18.5 90.0 91.8 90.0 92.2

 22 90.5 92.2 90.5 92.6

 30 91.4 92.9 91.4 93.2

 37 92.0 93.3 92.0 93.6

 45 92.5 93.7 92.5 93.9

 55 93.0 94.0 93.0 94.2

 75 93.6 94.6 93.6 94.7

 90 93.9 95.0 93.9 95.0

2-pole

ABB M3000 Motors eff1

ABB M3000 Motors eff1



ABB LV Motors / Cat. BA/M3000-400V 50 Hz GB 02-2001           5

Electrical protection
Thermistors (PTC) are fitted as a standard or as option to
the windings of motors to protect against overheating.

Voltage ranges for extra versatility
A wide range of voltages up to max. 690 V for 50 and
60 Hz available.

Reliable  windings
To ensure long lifetime, the winding is made from the latest
available material in class F protection and temperature rise
limited to class B (80 K) in standard motors.

Strong  corrosion protection
The motors are made to withstand aggressive environments.
They have strong and effective protection against corrosion.

Technical features

Bearings  with high load capacity
All motors are provided with deep-groove ball bearings as
standard and they are designed for long lifetime. For
motors with regreasing possibility, the lifetime is extended.
Aluminium motors in sizes 63-180 and cast iron motors in
sizes 71-132 are greased for life. Aluminium motors in sizes
200-250, cast iron motors in sizes 160-400 and all steel
motors have a regreasing device as a standard.

Low noise level
An important objective in our design work is to minimize
the noise level. And we have been successful.

Mechanical design

Aluminium motors,
totally enclosed fan cooled IP 55
Basic design manufactured from pressure die-cast corrosion
resistant light alloy with a very low copper content. The
flange bearing shields of sizes 180 to 250 are made of cast
iron. Sizes 200-250 have steel feet, bolted to the stator frame.
Sizes 112 to 250 have drain holes and plugs as standard.
See catalogue BA/M2AA GB for details.

Steel motors,
totally enclosed fan cooled IP 55
Basic design manufactured from profile-pressed steel sheet.
The stator core is welded into the stator frame and
contributes to its excellent mechanical properties.

The end shields are made from cast iron. Drain holes and
plugs as standard. This construction offers efficient motors
with a lighter weight.
See catalogue BA/M2CA GB for details.

Cast iron motors,
totally enclosed fan cooled IP 55
Heavy duty design, manufactured from extra corrosion
resistant cast iron materials to be used in all kind of
environment. The motor is mechanically very strong and
robust and as standard designed for additional energy
saving through frequency converter drives. Drain holes
and plugs as standard in sizes 180 to 400.
See catalogue BA/M2BA GB for details.

Motors for other voltages
Motors wound for a given voltage at 50 Hz can also be used
for other voltages. Recalculation factors for current and torque

ABB reserves the right to change the design, technical specification
and dimensions without prior notice.

values are given below; efficiency, power factor and speed
remain approximately the same.
Guaranteed values available on request.

Motor wound for 230V 400V 500V 690 V

Connected to 50 Hz 220V 230V 380V 415V 500V 550V 660V 690V

% of values at 400V, 50 Hz

Output 100 100 100 100 100 100 100 100

IN 182 174 105 98 80 75 61 58

IS/IN 90 100 90 106 100 119 90 100

TS/TN 90 100 90 106 100 119 90 100

Tmax/TN 90 100 90 106 100 119 90 100
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During the transition period some motor types belonging to
M3000 range still have the old product codes and type
designations. Always check the valid code before ordering.

Efficiency Moment of Sound
Full 3/4 Power Current Torque inertia pressure

Output De-   Type Product Speed load load factor IN Is TN Ts Tmax J=1/4 GD2 Weight level LP
 kW sign   designation code r/min 100% 75% cos ϕ A IN Nm TN TN kgm2 kg dB(A)

3000 r/min = 2 poles 400 V 50 Hz
0.25 M3AA 63 B 3GAA 061 001-••C 2820 70.6 70.2 0.75 0.7 4.0 0.85 2.2 2.7 0.00018 4.5 48
0.25 M3AA 63 B1) 3GAA 061 002-••C 2820 73.3 72.0 0.75 0.7 4.0 0.85 2.2 2.7 0.00018 4.5 48
0.37 M3AA 71 A 3GAA 071 001-••C 2830 78.1 78.7 0.81 0.9 5.2 1.25 2.5 2.9 0.0004 5.5 50
0.55 M3AA 71 B 3GAA 071 002-••C 2840 80.3 80.7 0.80 1.3 5.7 1.9 3.0 3.4 0.0005 6.5 50
0.75 3) HO4)M3AA 71 C 3GAA 071 003-••C 2850 81.0 81.9 0.78 1.8 5.7 2.5 3.2 3.5 0.0006 7.5 50
0.75 M3AA 80 A 3GAA 081 001-••C 2870 81.0 81.5 0.84 1.7 6.2 2.5 2.4 3.1 0.0009 9 58
1.1 M3AA 80 C 3GAA 081 313-••C 2880 83.6 84.5 0.87 2.3 6.9 3.7 2.7 3.3 0.0013 11 58
1.1 2) M2AA 80 B 3GAA 081 002-••C 2870 82.2 83.0 0.84 2.4 6.6 3.7 2.7 3.3 0.0011 10 58
1.5 3) HO4)M3AA 80 C 3GAA 081 003-••C 2860 83.0 84.5 0.83 3.2 6.3 5.0 2.8 3.3 0.0013 11 58
1.5 M3AA 90 L 3GAA 091 312-••C 2900 85.9 86.5 0.87 3.0 7.7 5.0 2.7 3.6 0.0024 16 60
1.5 2) M2AA 90 S 3GAA 091 001-••C 2870 83.5 84.0 0.83 3.2 6.5 5.0 2.7 3.4 0.0019 13 60
2.2 M3AA 90 LB 3GAA 091 313-••C 2880 85.8 87.1 0.87 4.4 7.4 7.3 3.0 3.6 0.0027 18 60
2.2 2) M2AA 90 L 3GAA 091 002-••C 2880 85.0 85.8 0.84 4.5 7.1 7.3 3.0 3.6 0.0024 16 60
2.7 3) HO4)M3AA 90 LB 3GAA 091 003-••C 2890 85.5 86.3 0.84 5.5 7.5 8.9 3.2 3.8 0.0027 18 60
3 M3AA 100 LB 3GAA 101 312-••C 2920 87.6 87.5 0.86 5.9 10.0 9.9 3.9 4.9 0.005 25 62
3 2) M2AA 100 L 3GAA 101 001-••C 2900 86.1 86.2 0.86 5.9 8.1 9.9 3.2 4.1 0.0041 21 62
4 3) HO4)M3AA 100 LB 3GAA 101 002-••C 2910 87.4 87.6 0.86 7.8 8.9 13.2 3.5 4.3 0.005 25 62

4 M3AA 112 M 3GAA 111 022-••C 2860 87.6 89.2 0.91 7.2 7.9 13.4 2.7 3.1 0.012 33 63
4 2) M2AA 112 M 3GAA 111 001-••A 2850 86.0 86.0 0.91 7.4 7.5 13.4 2.8 3.0 0.01 25 63
5.5 3) HO4)M3AA 112 MB 3GAA 111 002-••C 2855 86.5 86.5 0.93 9.9 7.3 18.4 2.7 2.9 0.012 33 63
5.5 M3AA 132 SA 3GAA 131 023-••C 2870 88.6 89.6 0.88 10.1 8.6 18.1 2.9 4.2 0016 42 69
5.5 2) M2AA 132 SA 3GAA 131 001-••A 2855 86.0 86.0 0.88 10.5 7.8 18.4 3.2 3.4 0.014 37 69
7.5 M3AA 132 SB 3GAA 131 024-••C 2915 91.2 92.0 0.90 13.2 11.1 24.6 3.5 4.3 0.022 56 69
7.5 2) M2AA 132 SB 3GAA 131 002-••A 2855 87.0 87.0 0.90 13.9 8.5 25 3.4 3.6 0.016 42 69
9.2 3) HO4)M3AA 132 SBB 3GAA 131 004-••C 2840 86.0 86.0 0.93 16.6 8.4 31 3.4 3.2 0.02 50 69
11 3) HO4)M3AA 132 SC 3GAA 131 003-••C 2835 87.0 87.0 0.93 19.6 8.0 37 3.2 3.3 0.022 56 69
11 M3AA 160 MA 3GAA 161 101-••C 2930 91.2 91.2 0.88 20 6.3 36 1.9 2.5 0.039 73 69
15 M3AA 160 M 3GAA 161 102-••C 2920 91.7 91.7 0.90 26.5 6.6 49 2.3 2.5 0.047 84 69
18.5 M3AA 160 L 3GAA 161 103-••C 2920 92.4 92.4 0.91 32 7.3 60 2.6 2.7 0.053 94 69
22 3) HO4)M3AA 160 LB 3GAA 161 104-••C 2920 92.1 92.1 0.91 38 7.1 72 2.6 2.6 0.058 100 69
22 M3AA 180 M 3GAA 181 101-••C 2930 92.8 92.8 0.89 38.5 7.2 71 2.5 2.7 0.077 119 69
30 3) HO4)M3AA 180 LB 3GAA 181 102-••C 2945 93.7 93.7 0.89 53 8.3 97 3.1 3.4 0.092 137 70
30 M3AA 200 MLA 3GAA 201 001-••C 2955 93.2 93.2 0.88 53 7.3 97 2.4 3.1 0.15 175 72
37 M3AA 200 MLB 3GAA 201 002-••C 2950 93.6 93.6 0.89 64 7.3 120 2.5 3.2 0.18 200 72
45 HO4)M3AA 200 MLC 3GAA 201 003-••C 2950 93.8 93.8 0.89 78 7.3 146 2.6 3.3 0.19 205 72
45 M3AA 225 SMB 3GAA 221 001-••C 2960 93.9 93.9 0.88 79 7.3 145 2.5 2.8 0.26 235 74
55 HO4)M3AA 225 SMC 3GAA 221 002-••C 2960 94.3 94.3 0.89 95 7.0 177 2.5 2.9 0.29 260 74
80 3) HO4)M3AA 225 SMD 3GAA 221 003-••C 2960 94.7 94.7 0.86 143 7.5 258 2.9 3.1 0.3 275 74
55 M3AA 250 SMA 3GAA 251 001-••C 2970 94.4 94.4 0.89 95 7.5 177 2.0 3.0 0.49 285 75
75 HO4)M3AA 250 SMB 3GAA 251 002-••C 2970 95.2 95.2 0.90 127 7.3 241 2.1 3.0 0.57 330 75
94 3) HO4)M3AA 250 SMC 3GAA 251 003-••C 2965 95.1 95.1 0.90 159 8.0 303 2.7 3.3 0.59 345 75
75 M2CA 280 SA 3GCA 281 110-••A 2977 94.9 94.6 0.88 131 7.5 241 2.3 3.3 0.8 480 77
90 M2CA 280 SMA 3GCA 281 210-••A 2975 95.1 94.9 0.90 152 7.6 289 2.3 2.9 0.9 545 77
110 HO4)M2CA 280 MB 3GCA 281 320-••A 2977 95.8 95.5 0.90 184 7.9 353 2.4 3.0 1.15 580 77
132 HO4)M2CA 280 MC 3GCA 281 330-••A 2976 96.0 95.7 0.91 222 7.7 424 2.6 3.0 1.4 755 77
160 HO4)M2CA 280 MD 3GCA 281 340-••A 2975 96.0 95.7 0.91 266 7.9 514 2.8 3.1 1.55 810 77
110 M2CA 315 SA 3GCA 311 110-••A 2982 95.1 94.4 0.86 194 7.6 352 2.0 3.0 1.2 695 80
132 M2CA 315 SMA 3GCA 311 210-••A 2982 95.4 94.9 0.88 228 7.4 423 2.2 3.0 1.4 770 80
160 M2CA 315 MB 3GCA 311 320-••A 2981 96.1 95.6 0.89 269 7.5 513 2.3 3.0 1.7 840 80
200 M2CA 315 LA 3GCA 311 510-••A 2978 96.3 95.9 0.90 334 7.8 641 2.6 3.0 2.1 975 80
250 HO4)M2CA 315 LB 3GCA 311 520-••A 2980 96.5 96.2 0.90 420 8.1 801 2.8 2.9 2.65 1230 80
315 HO4)M2CA 315 LC 3GCA 311 530-••A 2982 96.8 96.6 0.90 528 8.9 1009 3.4 3.1 3.3 1410 80
200 M2CA 355 SA 3GCA 351 110-••A 2977 95.5 95.1 0.92 330 6.6 641 1.3 2.8 3.2 1220 83
250 M2CA 355 MA 3GCA 351 310-••A 2980 96.1 95.7 0.92 410 6.6 801 1.3 3.0 3.8 1320 83
280 M2CA 355 MB 3GCA 351 320-••A 2978 96.1 95.9 0.92 470 5.7 897 1.1 2.7 3.8 1320 83
315 M2CA 355 LA 3GCA 351 510-••A 2980 96.6 96.4 0.93 510 7.7 1009 1.3 3.3 4.8 1530 83
355 M2CA 355 LB 3GCA 351 520-••A 2977 96.0 95.9 0.92 575 7.0 1138 1.0 3.1 4.8 1550 83
400 M2CA 400 MLA 3GCA 401 410-••A 2982 96.6 96.5 0.92 655 7.6 1281 0.8 3.0 7.2 2300 85
450 3) M2CA 400 MLB 3GCA 401 420-••A 2980 96.6 96.5 0.92 730 7.4 1442 0.8 3.0 7.2 2300 85
500 3) M2CA 400 LKA 3GCA 401 510-••A 2984 96.6 96.5 0.91 815 7.2 1600 0.7 3.4 8.5 2700 85
560 3) M2CA 400 LKB 3GCA 401 520-••A 2983 96.7 96.6 0.92 910 7.3 1792 0.7 3.4 8.5 2700 85

1) Shaft Ø14 mm, large flange F 130
2) Efficiency class eff2.

Efficiency classes fixed for ranges 1.1 to 90 kW, see page 4
(available only by 2- and 4-poles).

Technical data
Three phase motors, aluminium and steel frame
IP 55, IC 411; Insulation class F, temperature rise class B

3) Temperature rise class F
4) High output design (Cenelec +1, 2, 3)
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During the transition period some motor types belonging to
M3000 range still have the old product codes and type
designations. Always check the valid code before ordering.

Efficiency Moment of Sound
Full 3/4 Power Current Torque inertia pressure

Output De-   Type Product Speed load load factor IN Is TN Ts Tmax J=1/4 GD2 Weight level LP
 kW sign   designation code r/min 100% 75% cos ϕ A IN Nm TN TN kgm2 kg dB(A)

 3000 r/min = 2 poles 400 V 50 Hz

0.37 M2BA 71 M2 A 3GBA 071 310-••C 2810 71.0 68.1 0.80 0.94 6.1 1.26 2.2 2.2 0.0003 10 56
0.55 M2BA 71 M2 B 3GBA 071 320-••C 2800 74.0 71.4 0.82 1.31 6.1 1.88 2.2 2.2 0.0004 11 56

0.75 M2BA 80 M2 A 3GBA 081 310-••C 2850 77.2 75.5 0.86 1.63 6.1 2.51 2.2 2.2 0.0009 16 57
1.1 2) M2BA 80 M2 B 3GBA 081 320-••C 2850 80.2 77.6 0.85 2.33 7.0 3.69 2.2 2.2 0.0011 17 58

1.5 2) M2BA 90 S2 A 3GBA 091 110-••C 2850 81.6 79.0 0.85 3.13 7.0 5.03 2.2 2.2 0.0014 21 61
2.2 2) M2BA 90 L2 A 3GBA 091 510-••C 2850 84.2 81.9 0.84 4.49 7.0 7.37 2.2 2.2 0.0016 24 61

3 2) M2BA 100 L2 A 3GBA 101 510-••C 2870 85.1 83.2 0.86 5.92 7.0 9.98 2.2 2.2 0.004 33 65
4 2) M2BA 112 M2 A 3GBA 111 310-••C 2900 86.0 84.5 0.89 7.52 7.0 13.17 2.2 2.2 0.0067 42 67

5.5 2) M2BA 132 S2 A 3GBA 131 110-••C 2920 88.6 88.1 0.88 10.19 7.0 17.99 2.2 2.2 0.0124 58 70
7.5 2) M2BA 132 S2 B 3GBA 131 120-••C 2920 89.9 88.7 0.89 13.54 7.0 24.53 2.2 2.2 0.0149 63 70

11 M3BP 160 MA 3GBP 161 101-••A 2930 91.2 91.2 0.88 20 6.3 36 1.9 2.5 0.039 105 69
15 M3BP 160 M 3GBP 161 102-••A 2920 91.7 91.7 0.90 27 6.6 49 2.3 2.5 0.047 118 69
18.5 M3BP 160 L 3GBP 161 103-••A 2920 92.4 92.4 0.91 32 7.3 60 2.6 2.7 0.053 133 69
22 3) HO4)M3BP 160 LB 3GBP 161 104-••A 2920 92.1 92.1 0.91 38 7.1 72 2.6 2.6 0.058 140 69

22 M3BP 180 M 3GBP 181 101-••A 2930 92.8 92.8 0.89 39 7.2 71 2.5 2.7 0.077 178 69
30 3) HO4)M3BP 180 LB 3GBP 181 102-••A 2945 93.7 93.7 0.89 53 8.3 97 3.1 3.4 0.092 194 70

30 M3BP 200 MLA 3GBP 201 001-••A 2955 93.2 93.2 0.88 53 7.3 97 2.4 3.1 0.15 250 72
37 M3BP 200 MLB 3GBP 201 002-••A 2950 93.6 93.6 0.89 64 7.3 120 2.5 3.2 0.18 270 72
45 HO4)M3BP 200 MLC 3GBP 201 003-••A 2950 93.8 93.8 0.89 78 7.3 146 2.6 3.3 0.19 280 72

45 M3BP 225 SMB 3GBP 221 001-••A 2960 93.9 93.9 0.88 79 7.3 145 2.5 2.8 0.26 335 74
55 HO4)M3BP 225 SMC 3GBP 221 002-••A 2960 94.3 94.3 0.89 95 7.0 177 2.5 2.9 0.29 355 74

55 M3BP 250 SMA 3GBP 251 001-••A 2970 94.4 94.4 0.89 95 7.5 177 2.0 3.0 0.49 420 75
75 HO4)M3BP 250 SMB 3GBP 251 002-••A 2970 95.2 95.2 0.90 127 7.3 241 2.1 3.0 0.57 465 75

75 M3BP 280 SMA 3GBP 281 210-••G 2978 94.8 94.3 0.88 131 7.6 240 2.1 3.0 0.8 625 77
90 M3BP 280 SMB 3GBP 281 220-••G 2976 95.1 94.8 0.90 152 7.4 289 2.1 2.9 0.9 665 77
110 HO4)M3BP 280 SMC 3GBP 281 230-••G 2978 95.7 95.3 0.90 185 7.9 353 2.4 3.0 1.15 725 77

110 M3BP 315 SMA 3GBP 311 210-••G 2982 95.1 94.4 0.86 194 7.6 352 2.0 3.0 1.2 880 78
132 M3BP 315 SMB 3GBP 311 220-••G 2982 95.4 94.9 0.88 228 7.4 423 2.2 3.0 1.4 940 78
160 M3BP 315 SMC 3GBP 311 230-••G 2981 96.1 95.6 0.89 269 7.5 513 2.3 3.0 1.7 1025 78
200 M3BP 315 MLA 3GBP 311 410-••G 2980 96.3 95.9 0.90 336 7.7 641 2.6 3.0 2.1 1190 78

250 M2BA 355 S 3GBA 351 100-••A 2980 96.1 95.7 0.92 410 6.6 801 1.3 3.0 3.8 1550 83
315 M2BA 355 SMA 3GBA 351 210-••A 2978 96.6 96.4 0.92 510 7.7 1010 1.3 3.3 4.8 1750 83
355 3) M2BA 355 SMB 3GBA 351 220-••A 2975 96.4 96.2 0.92 580 7.1 1140 1.2 3.2 4.8 1750 83
400 M2BA 355 MLA 3GBA 351 410-••A 2982 96.6 96.4 0.92 655 7.7 1281 1.6 3.3 6 2150 83
400 M2BA 400 M 3GBA 401 300-••A 2982 96.6 96.4 0.92 655 7.7 1281 1.6 3.3 6 2200 83
450 3) M2BA 355 MLC 3GBA 351 430-••A 2977 96.6 96.4 0.92 730 7.8 1444 1.2 3.2 6 2150 83

450 3) M2BA 400 MA 3GBA 401 310-••A 2977 96.6 96.4 0.92 730 7.8 1444 1.2 3.2 6 2200 83
500 3) M2BA 400 LKA 3GBA 401 510-••A 2980 96.6 96.5 0.93 795 7.0 1602 0.8 2.8 7.5 2850 85
560 3) M2BA 400 LKB 3GBA 401 520-••A 2983 96.7 96.5 0.92 910 7.3 1793 0.7 3.4 8.5 2900 85

2) Efficiency class eff2.
3) Temperature rise class F
4) High output design (Cenelec +1, 2, 3)

Efficiency classes fixed for ranges 1.1 to 90 kW, see page 4
(available only by 2- and 4-poles).

Technical data
Three phase motors, cast iron frame
IP 55, IC 411; Insulation class F, temperature rise class B
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During the transition period some motor types belonging to
M3000 range still have the old product codes and type
designations. Always check the valid code before ordering.

Technical data
Three phase motors, aluminium and steel frame
IP 55, IC 411; Insulation class F, temperature rise class B

Efficiency Moment of Sound
Full 3/4 Power Current Torque inertia pressure

Output De-   Type Product Speed load load factor IN Is TN Ts Tmax J=1/4 GD2 Weight level LP
 kW sign   designation code r/min 100% 75% cos ϕ A IN Nm TN TN kgm2 kg dB(A)

1500 r/min = 4 poles 400 V 50 Hz
0.18 M3AA 63 B 3GAA 062 001-••C 1370 58.7 54.5 0.63 0.72 3.0 1.25 2.2 2.6 0.00028 4.5 37
0.18 M3AA 63 B1) 3GAA 062 002-••C 1370 58.7 54.5 0.63 0.72 3.0 1.25 2.2 2.6 0.00028 4.5 37
0.25 M3AA 71 A 3GAA 072 001-••C 1400 71.9 71.2 0.69 0.8 4.0 1.7 2.5 2.8 0.00073 5.5 45
0.37 M3AA 71 B 3GAA 072 002-••C 1410 75.8 75.4 0.68 1.1 4.5 2.5 2.9 3.2 0.00098 6.5 45
0.55 3) HO4) M3AA 71 C 3GAA 072 003-••C 1390 75.0 75.6 0.69 1.6 4.1 3.8 2.8 3.0 0.0012 7.5 45
0.55 M3AA 80 A 3GAA 082 001-••C 1410 78.2 78.7 0.76 1.4 4.8 3.8 2.4 2.8 0.0017 9 48
0.75 M3AA 80 B 3GAA 082 002-••C 1420 79.5 80.1 0.75 1.9 4.5 5.1 2.7 3.0 0.0021 10 48
1.1 3) HO4) M3AA 80 C 3GAA 082 003-••C 1400 79.0 80.8 0.75 2.7 4.7 7.5 2.5 2.8 0.0024 11 48

1.1 M3AA 90 L 3GAA 092 312-••C 1420 83.9 84.3 0.80 2.4 6.1 7.4 2.9 3.4 0.0043 16 50
1.1 2) M2AA 90 S 3GAA 092 001-••C 1410 81.5 82.6 0.78 2.5 5.4 7.5 2.7 3.1 0.0032 13 50
1.5 M3AA 100 LA 3GAA 102 311-••C 1440 85.6 85.5 0.82 3.2 6.9 10 2.8 3.4 0.0069 21 54
1.5 2) M2AA 90 L 3GAA 092 002-••C 1420 83.6 84.4 0.78 3.4 5.8 10.1 3.1 3.4 0.0043 16 50
2.2 3) HO4) M3AA 90 LB 3GAA 092 003-••C 1400 82.8 84.9 0.80 4.9 5.4 15 2.9 3.1 0.0048 17 50
2.2 M3AA 100 LC 3GAA 102 313-••C 1450 86.8 86.5 0.77 4.8 8.5 14.5 4.0 4.6 0.009 25 54
2.2 2) M2AA 100 LA 3GAA 102 001-••C 1430 84.7 85.6 0.82 4.6 6.2 14.7 2.7 3.2 0.0069 21 54
3 M3AA 112 MA 3GAA 112 021-••C 1460 88.8 88.4 0.78 6.4 8.7 19.6 2.8 4.0 0.018 34 54
3 2) M2AA 100 LB 3GAA 102 002-••C 1430 86.0 86.0 0.80 6.4 6.8 19.9 3.2 3.6 0.0082 24 54
4 3) HO4) M3AA 100 LC 3GAA 102 003-••C 1420 84.0 86.1 0.81 8.6 5.9 27 3.0 3.2 0.009 25 54
4 M3AA 112 M 3GAA 112 022-••C 1455 89.3 89.9 0.76 8.6 8.5 26.3 3.0 4.1 0018 34 56
4 2) M2AA 112 M 3GAA 112 001-••A 1435 84.5 85.5 0.80 8.6 7.0 27 2.8 3.0 0.015 27 56
5.5 4) HO4) M3AA 112 MB 3GAA 112 002-••C 1425 84.5 85.5 0.83 11.4 7.1 37 2.8 3.1 0.018 34 56
5.5 M3AA 132 S 3GAA 132 023-••C 1455 89.4 89.7 0.85 10.7 7.6 36 2.2 3.4 0.038 48 59
5.5 2) M2AA 132 S 3GAA 132 001-••A 1450 87.0 87.0 0.83 11.1 7.3 36 2.2 3.0 0.031 40 59
7.5 M3AA 132 M 3GAA 132 024-••C 1450 90.3 90.7 0.85 14.2 9.5 49 2.8 3.3 0.048 59 59
7.5 2) M2AA 132 M 3GAA 132 002-••A 1450 88.0 88.0 0.83 14.8 7.9 49 2.5 3.2 0.038 48 59
9.2 3) HO4) M3AA 132 MBA 3GAA 132 004-••C 1445 86.5 86.5 0.87 17.5 8.0 61 2.5 2.6 0.048 59 59
11 3) HO4) M3AA 132 MB 3GAA 132 003-••C 1450 88.0 88.0 0.86 21 8.3 72 3.0 2.7 0.048 59 59
11 M3AA 160 M 3GAA 162 101-••C 1465 91.0 91.6 0.83 21 8.1 72 3.3 3.3 0.091 94 62
15 M3AA 160 L 3GAA 162 102-••C 1460 91.8 91.9 0.82 29 8.1 98 3.5 3.4 0.102 103 62
18.5 3) HO4) M3AA 160 LB 3GAA 162 103-••C 1450 90.5 90.5 0.84 36 6.9 122 2.9 2.9 0.102 103 63
18.5 M3AA 180 M 3GAA 182 101-••C 1475 92.9 93.3 0.83 34.5 8.1 120 3.4 3.4 0.191 141 62
22 M3AA 180 L 3GAA 182 122-••C 1475 93.9 94.3 0.82 41 7.8 143 3.2 3.4 0.225 161 62
22 2) M3AA 180 L 3GAA 182 102-••C 1470 92.4 92.4 0.83 41 7.0 143 2.9 2.8 0.191 141 63
30 3) HO4) M3AA 180 LB 3GAA 182 103-••C 1465 92.5 92.5 0.84 56 6.9 195 3.2 2.8 0.225 161 63

30 M3AA 200 MLB 3GAA 202 001-••C 1475 93.2 93.5 0.84 55 8.1 194 3.9 3.2 0.34 205 63
37 HO4) M3AA 200 MLB 3GAA 202 002-••C 1475 93.4 93.4 0.84 68 7.8 236 3.6 3.2 0.34 205 63
48 3) HO M3AA 200 MLC 3GAA 202 003-••C 1470 93.5 93.5 0.84 89 8.2 312 4.3 3.1 0.38 270 63
37 M3AA 225 SMA 3GAA 222 001-••C 1480 93.6 93.6 0.84 68 6.6 239 2.4 2.5 0.37 215 66
45 M3AA 225 SMB 3GAA 222 002-••C 1480 94.2 94.2 0.83 83 6.7 290 2.7 2.6 0.42 230 66
55 HO4) M3AA 225 SMC 3GAA 222 003-••C 1480 94.6 94.6 0.84 100 7.3 355 3.1 2.8 0.49 265 66
73 3) HO4) M3AA 225 SMD 3GAA 222 004-••C 1475 94.2 94.2 0.85 132 8.4 473 4.5 3.3 0.56 290 66
55 M3AA 250 SMA 3GAA 252 001-••C 1480 94.6 94.6 0.86 98 7.5 355 2.3 2.8 0.72 275 67
75 HO4) M3AA 250 SMB 3GAA 252 002-••C 1480 95.0 95.0 0.86 132 7.0 484 2.4 3.0 0.88 335 67
95 3) HO4) M3AA 250 SMC 3GAA 252 003-••C 1475 94.8 94.8 0.88 165 7.3 616 2.6 2.8 0.95 360 67
75 M2CA 280 SA 3GCA 282 110-••A 1483 95.0 94.9 0.84 137 6.8 483 2.4 2.8 1.15 445 68
90 M2CA 280 SMA 3GCA 282 210-••A 1484 95.2 95.1 0.85 163 7.1 579 2.7 2.9 1.4 490 68
110 HO4) M2CA 280 MB 3GCA 282 320-••A 1483 95.3 95.2 0.86 195 7.5 708 2.7 2.8 1.7 550 68
132 HO4) M2CA 280 MC 3GCA 282 330-••A 1483 95.6 95.5 0.86 235 7.1 850 2.8 2.9 2.3 775 70
160 HO4) M2CA 280 MD 3GCA 282 340-••A 1483 95.8 95.7 0.86 283 7.1 1030 2.8 3.1 2.5 820 70
110 M2CA 315 SA 3GCA 312 110-••A 1487 95.4 95.1 0.85 198 6.9 706 2.1 2.8 2 675 71
132 M2CA 315 SMA 3GCA 312 210-••A 1486 95.6 95.5 0.85 238 6.7 848 2.2 2.7 2.3 730 71
160 M2CA 315 MB 3GCA 312 320-••A 1486 96.0 95.9 0.86 282 7.2 1028 2.4 2.9 2.9 850 71
200 M2CA 315 LA 3GCA 312 510-••A 1486 96.2 96.2 0.86 351 7.2 1285 2.5 2.9 3.5 970 71
250 HO4) M2CA 315 LB 3GCA 312 520-••A 1487 96.1 96.0 0.85 445 7.4 1605 2.5 2.9 4.4 1200 78
315 HO4) M2CA 315 LC 3GCA 312 530-••A 1487 96.4 96.2 0.85 560 7.8 2023 2.6 3.2 5.5 1380 78

200 M2CA 355 SA 3GCA 352 110-••A 1487 95.8 95.6 0.87 345 7.0 1284 2.1 2.7 5.5 1220 80
250 M2CA 355 MA 3GCA 352 310-••A 1487 96.5 96.4 0.87 430 7.2 1605 2.3 2.8 6.5 1350 80
315 M2CA 355 LA 3GCA 352 510-••A 1488 96.5 96.4 0.87 545 7.4 2021 2.4 2.8 7.8 1550 80
355 M2CA 355 LB 3GCA 352 520-••A 1489 96.5 96.4 0.88 605 7.2 2276 1.4 3.0 7.8 1550 80
400 3) M2CA 355 LKD 3GCA 352 540-••A 1489 96.7 96.5 0.88 680 7.5 2565 1.5 3.0 10 1900 85

450 M2CA 400 MLA 3GCA 402 410-••A 1489 96.7 96.6 0.90 740 6.9 2886 1.2 2.8 13 2400 85
500 M2CA 400 MLB 3GCA 402 420-••A 1489 96.8 96.7 0.89 830 7.3 3206 1.3 2.9 13 2400 85
560 M2CA 400 LKA 3GCA 402 510-••A 1489 96.9 96.8 0.90 925 6.6 3591 1.1 2.6 14 2700 85
630 3) M2CA 400 LKB 3GCA 402 520-••A 1489 96.9 96.8 0.87 1080 6.9 4040 1.2 2.8 15 2800 85

1) Shaft  Ø14 mm,  large flange F 130
2) Efficiency class eff2.

Efficiency classes fixed for ranges 1.1 to 90 kW, see page 4
(available only by 2- and 4-poles).

3) Temperature rise class F
4) High output design (Cenelec +1, 2, 3)
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During the transition period some motor types
belonging to M3000 range still have the old
product codes and type designations. Always
check the valid code before ordering.

Technical data
Three phase motors, cast iron frame
IP 55, IC 411; Insulation class F, temperature rise class B

Efficiency Moment of Sound
Full 3/4 Power Current Torque inertia pressure

Output De-   Type Product Speed load load factor IN Is TN Ts Tmax J=1/4 GD2 Weight level LP
 kW sign   designation code r/min 100% 75% cos ϕ A IN Nm TN TN kgm2 kg dB(A)

 1500 r/min = 4 poles 400 V 50 Hz
0.25 M2BA 71 M4 A 3GBA 072 310-••C 1390 66.3 63.3 0.73 0.75 5.2 1.72 2.1 2.0 0.0005 11 43
0.37 M2BA 71 M4 B 3GBA 072 320-••C 1380 70.8 69.4 0.75 1.01 5.2 2.56 2.1 2.0 0.0007 11 45

0.55 M2BA 80 M4 A 3GBA 082 310-••C 1410 75.0 72.4 0.73 1.45 5.2 3.73 2.4 2.0 0.0014 16 46
0.75 M2BA 80 M4 B 3GBA 082 320-••C 1400 76.3 75.1 0.76 1.87 6.0 5.12 2.4 2.2 0.0017 17 46

1.1 2) M2BA 90 S4 A 3GBA 092 110-••C 1400 78.5 77.8 0.78 2.6 6.0 7.5 2.3 2.2 0.0025 21 52
1.5 2) M2BA 90 L4 A 3GBA 092 510-••C 1390 80.5 79.2 0.78 3.45 6.0 10.31 2.3 2.2 0.0037 26 52

2.2 2) M2BA 100 L4 A 3GBA 102 510-••C 1430 82.5 81.7 0.80 4.82 6.0 14.69 2.3 2.2 0.0068 32 53
3 2) M2BA 100 L4 B 3GBA 102 520-••C 1420 84.5 82.5 0.82 6.25 6.5 20.18 2.3 2.2 0.0086 36 53

4 2) M2BA 112 M4 A 3GBA 112 310-••C 1430 86.0 84.7 0.81 8.24 6.5 26.71 2.3 2.2 0.0131 45 56

5.5 M2BA 132 S4 A 3GBA 132 110-••C 1430 87.4 87.1 0.84 10.82 6.5 36.73 2.3 2.2 0.0267 60 59
7.5 M2BA 132 M4 A 3GBA 132 310-••C 1440 89.0 88.7 0.85 14.34 6.5 49.74 2.3 2.2 0.0343 73 59

11 M3BP 160 M 3GBP 162 300-••A 1465 91.0 91.6 0.83 21 8.1 72 3.3 3.3 0.091 115 62
15 M3BP 160 L 3GBP 162 500-••A 1460 91.8 91.9 0.82 29 8.1 98 3.5 3.4 0.102 127 62
18.5 3) HO4)M3BP 160 LB 3GBP 162 103-••A 1450 90.5 90.5 0.84 36 6.9 122 2.9 2.9 0.102 135 63

18.5 M3BP 180 M 3GBP 182 300-••A 1475 92.9 93.3 0.83 34.5 8.1 120 3.4 3.4 0.191 175 62
22 M3BP 180 L 3GBA 182 102-••A 1470 92.4 92.4 0.83 41 7.0 143 2.9 2.8 0.191 185 63
30 3) HO4)M3BP 180 LB 3GBA 182 103-••A 1465 92.5 92.5 0.84 56 6.9 195 3.2 2.8 0.225 203 63

30 M3BP 200 MLA 3GBP 202 410-••A 1475 93.2 93.5 0.84 55 8.1 194 3.9 3.2 0.34 255 63
37 HO4)M3BP 200 MLB 3GBP 202 002-••A 1475 93.4 93.4 0.84 68 7.8 236 3.6 3.2 0.34 275 63

37 M3BP 225 SMA 3GBP 222 001-••A 1480 93.6 93.6 0.84 68 6.6 239 2.4 2.5 0.37 310 66
45 M3BP 225 SMB 3GBP 222 002-••A 1480 94.2 94.2 0.83 83 6.7 290 2.7 2.6 0.42 310 66
55 HO4)M3BP 225 SMC 3GBP 222 003-••A 1480 94.6 94.6 0.84 100 7.3 355 3.1 2.8 0.49 355 66
55 M3BP 250 SMA 3GBP 252 001-••A 1480 94.6 94.6 0.86 98 7.5 355 2.3 2.8 0.72 420 67
75 HO4)M3BP 250 SMB 3GBP 252 002-••A 1480 95.0 95.0 0.86 132 7.0 484 2.4 3.0 0.88 465 67

75 M3BP 280 SMA 3GBP 282 210-••G 1484 94.9 94.8 0.85 135 6.9 483 2.5 2.8 1.25 625 68
90 M3BP 280 SMB 3GBP 282 220-••G 1483 95.2 95.2 0.86 159 7.2 580 2.5 2.7 1.5 665 68
110 HO4)M3BP 280 SMC 3GBP 282 230-••G 1485 95.6 95.5 0.86 195 7.6 707 3.0 3.0 1.85 725 68

110 M3BP 315 SMA 3GBP 312 210-••G 1487 95.6 95.4 0.86 193 7.2 706 2.0 2.5 2.3 900 70
132 M3BP 315 SMB 3GBP 312 220-••G 1487 95.8 95.6 0.86 232 7.1 848 2.3 2.7 2.6 960 70
160 M3BP 315 SMC 3GBP 312 230-••G 1487 96.0 95.9 0.85 287 7.2 1028 2.4 2.9 2.9 1000 70
200 M3BP 315 MLA 3GBP 312 410-••G 1486 96.2 96.2 0.86 351 7.2 1285 2.5 2.9 3.5 1160 70

250 M2BA 355 S 3GBA 352 100-••A 1487 96.5 96.4 0.87 430 7.2 1606 2.3 2.7 6.5 1550 80
315 M2BA 355 SMA 3GBA 352 210-••A 1488 96.7 96.6 0.87 545 7.6 2022 2.5 2.9 8.2 1800 80
355 M2BA 355 SMB 3GBA 352 220-••A 1486 96.7 96.7 0.87 610 6.8 2281 2.2 2.6 8.2 1800 80
400 M2BA 355 MLA 3GBA 352 410-••A 1489 96.8 96.8 0.87 685 6.9 2565 1.6 2.8 10 2100 80
400 M2BA 400 M 3GBA 402 300-••A 1489 96.8 96.8 0.87 685 6.9 2565 1.6 2.8 10 2150 80
450 3) M2BA 355 MLB 3GBA 352 420-••A 1489 96.8 96.8 0.87 770 7.6 2886 1.5 3.0 10 2100 80
450 3) M2BA 400 MA 3GBA 402 310-••A 1489 96.8 96.8 0.87 770 7.6 2886 1.5 3.0 10 2150 80
500 M2BA 355 MLC 3GBA 352 430-••A 1489 96.8 96.8 0.88 845 7.6 3207 1.3 2.9 10.5 2100 83

500 M2BA 400 MB 3GBA 402 320-••A 1489 96.8 96.8 0.88 845 7.6 3207 1.3 2.9 10.5 2150 83
560 M2BA 400 LKA 3GBA 402 510-••A 1489 96.9 96.9 0.90 925 6.6 3591 1.1 2.6 14 3050 85
630 M2BA 400 LKB 3GBA 402 520-••A 1489 96.9 96.8 0.87 1080 6.9 4040 1.2 2.8 15 3150 85
710 3) M2BA 400 LKC 3GBA 402 530-••A 1489 96.9 96.9 0.87 1220 6.8 4556 1.2 2.7 15 3150 85

2) Efficiency class eff2.
3) Temperature rise class F
4) High output design (Cenelec +1, 2, 3)

Efficiency classes fixed for ranges 1.1 to 90 kW, see
page 4 (available only by 2- and 4-poles).
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During the transition period some motor types belonging to
M3000 range still have the old product codes and type
designations. Always check the valid code before ordering.

Technical data
Three phase motors, aluminium and steel frame
IP 55, IC 411; Insulation class F, temperature rise class B

Efficiency Moment of Sound
Full 3/4 Power Current Torque inertia pressure

Output De-   Type Product Speed load load factor IN Is TN Ts Tmax J=1/4 GD2 Weight level LP
 kW sign   designation code r/min 100% 75% cos ϕ A IN Nm TN TN kgm2 kg dB(A)

 1000 r/min = 6 poles 400 V 50 Hz
0.12 M3AA 71 3GAA 073 001-••C 920 64.7 63.0 0.65 0.5 2.9 1.25 1.9 2.3 0.0007 5.0 36
0.18 M3AA 71 A 3GAA 073 002-••C 900 63.6 67.1 0.69 0.6 2.7 1.9 1.7 2.0 0.0007 5.5 36
0.25 M3AA 71 B 3GAA 073 003-••C 910 68.7 68.4 0.65 0.9 3.1 2.6 2.1 2.3 0.0009 6.5 36
0.37 3) HO4)M3AA 71 C 3GAA 073 004-••C 900 68.1 69.1 0.66 1.2 2.9 3.95 2 2.20.0012 7.5 36

0.37 M3AA 80 A 3GAA 083 001-••C 920 73.1 73.7 0.68 1.1 3.4 3.9 1.9 2.3 0.0017 8.5 43
0.55 M3AA 80 B 3GAA 083 002-••C 920 74.7 75.7 0.68 1.6 3.5 5.8 2.0 2.3 0.0021 9.5 43
0.75 3) HO4)M3AA 80 C 3GAA 083 003-••C 920 74.2 75.1 0.66 2.3 3.4 7.8 2.3 2.5 0.0024 11 43

0.75 M3AA 90 S 3GAA 093 001-••C 930 75.5 75.6 0.65 2.3 3.7 7.7 2.2 2.6 0.0032 13 44
1.1 M3AA 90 L 3GAA 093 002-••C 920 76.4 77.7 0.68 3.1 3.7 11.4 2.1 2.4 0.0043 16 44
1.3 3) HO4)M3AA 90 LB 3GAA 093 003-••C 920 77.4 78.9 0.68 3.6 3.8 13.5 2.1 2.4 0.0048 18 44

1.5 M3AA 100 L 3GAA 103 001-••C 950 82.3 83.1 0.70 3.9 4.4 15.1 2.0 2.6 0.0082 23 49
2.2 3) HO4)M3AA 100 LC 3GAA 103 002-••C 940 81.3 83.0 0.71 5.6 4.3 22.4 2.2 2.5 0.009 26 49

2.2 M3AA 112 M 3GAA 113 001-••C 940 80.5 80.5 0.74 5.4 5.6 22 2.1 2.7 0.015 27 54
3 3) HO4)M3AA 112 MB 3GAA 113 002-••C 935 80.0 80.0 0.76 7.2 5.5 31 2.4 2.7 0.018 33 54

3 M3AA 132 S 3GAA 133 001-••C 960 84.5 84.5 0.75 6.9 6.1 30 2.4 2.6 0.031 39 61
4 M3AA 132 MA 3GAA 133 002-••C 960 85.5 85.5 0.78 8.7 7.1 40 2.6 2.8 0.038 46 61
5.5 M3AA 132 MB 3GAA 133 003-••C 955 86.0 86.0 0.78 11.9 6.9 55 2.8 2.8 0.045 54 61
6.5 3) HO4)M3AA 132 MC 3GAA 133 004-••C 960 85.0 85.0 0.75 14.8 6.6 65 2.3 2.7 0.049 59 61

7.5 M3AA 160 M 3GAA 163 101-••C 970 89.3 89.3 0.79 15.4 6.7 74 2.0 2.8 0.089 88 59
11 M3AA 160 L 3GAA 163 102-••C 970 89.8 89.8 0.78 23 7.1 109 2.2 2.9 0.107 102 59
14 3) HO4)M3AA 160 LB 3GAA 163 103-••C 960 89.1 89.1 0.77 29.5 7.6 139 2.7 3.1 0.127 117 62

15 M3AA 180 L 3GAA 183 101-••C 970 90.8 90.8 0.78 31 7.0 148 2.1 3.0 0.217 151 59
18.5 3) HO4)M3AA 180 LB 3GAA 183 102-••C 965 90.6 90.6 0.79 37.5 6.2 183 2.0 2.6 0.237 160 59

18.5 M3AA 200 MLA 3GAA 203 001-••C 985 91.1 91.1 0.81 36 7.0 179 2.5 2.7 0.37 165 63
22 M3AA 200 MLB 3GAA 203 002-••C 980 91.7 91.7 0.81 43 7.2 214 2.5 2.7 0.43 185 63
30 HO4)M3AA 200 MLC 3GAA 203 003-••C 980 91.7 91.7 0.81 56 7.5 292 3.3 3.0 0.49 200 63

30 M3AA 225 SMB 3GAA 223 001-••C 985 92.8 92.8 0.83 56 6.6 291 2.5 2.7 0.64 225 63
37 HO4)M3AA 225 SMC 3GAA 223 002-••C 985 93.2 93.2 0.83 69 7.7 359 3.1 3.0 0.75 252 63

37 M3AA 250 SMA 3GAA 253 001-••C 985 93.7 93.7 0.83 69 7.3 359 2.8 2.8 1.16 280 63
45 HO4)M3AA 250 SMB 3GAA 253 002-••C 985 94.1 94.1 0.84 82 7.3 436 2.8 2.8 1.49 320 63

45 M2CA 280 SA 3GCA 283 110-••A 990 94.1 94.0 0.82 85 6.6 434 2.5 2.5 1.65 440 66
55 M2CA 280 SMA 3GCA 283 210-••A 989 94.4 94.3 0.83 102 6.6 531 2.5 2.5 2 475 66
75 HO4)M2CA 280 MB 3GCA 283 320-••A 990 94.5 94.4 0.83 139 7.3 723 2.8 2.7 2.6 545 67
90 HO4)M2CA 280 MC 3GCA 283 330-••A 989 94.9 94.8 0.83 168 7.4 869 2.9 2.9 3.1 815 67
110 HO4)M2CA 280 MD 3GCA 283 340-••A 990 95.2 95.1 0.83 202 7.9 1061 3.1 3.0 4.1 835 67

75 M2CA 315 SA 3GCA 313 110-••A 992 94.9 94.7 0.80 143 7.1 722 2.3 2.7 2.9 630 68
90 M2CA 315 SMA 3GCA 313 210-••A 991 95.3 95.2 0.83 165 7.1 867 2.3 2.7 3.8 720 68
110 M2CA 315 MB 3GCA 313 320-••A 991 95.3 95.1 0.83 201 7.3 1060 2.5 2.8 4.5 805 72
132 M2CA 315 LA 3GCA 313 510-••A 990 95.4 95.3 0.84 241 6.7 1273 2.4 2.7 5.4 910 72
160 HO4)M2CA 315 LB 3GCA 313 520-••A 991 95.6 95.4 0.83 292 7.7 1542 2.9 3.1 7.3 1200 80
200 HO4)M2CA 315 LC 3GCA 313 530-••A 991 95.8 95.7 0.83 364 7.4 1927 2.8 2.9 9.2 1380 80

132 M2CA 355 SA 3GCA 353 110-••A 992 95.3 95.1 0.85 235 6.8 1270 1.7 2.6 8.7 1200 75
160 M2CA 355 SB 3GCA 353 120-••A 992 95.9 95.7 0.85 280 6.8 1540 1.8 2.7 10 1320 75
200 M2CA 355 MA 3GCA 353 310-••A 993 95.9 95.7 0.85 350 7.5 1923 2.0 2.8 13 1550 75
250 3) M2CA 355 MB 3GCA 353 320-••A 991 95.9 95.8 0.80 475 7.3 2409 2.2 3.0 13 1550 75
315 M2CA 355 LKD 3GCA 353 540-••A 991 96.2 96.1 0.84 565 7.3 3035 2.0 3.0 15 1900 82

355 M2CA 400 MLA 3GCA 403 410-••A 992 96.4 96.3 0.85 625 6.4 3417 1.2 2.7 17 2400 82
400 3) M2CA 400 MLB 3GCA 403 420-••A 992 96.5 96.4 0.85 700 6.4 3850 1.2 2.7 17 2400 82
450 M2CA 400 LKA 3GCA 403 510-••A 993 96.5 96.4 0.85 790 6.8 4327 1.3 2.8 19 2700 82
500 3) M2CA 400 LKB 3GCA 403 520-••A 992 96.5 96.4 0.85 880 6.8 4813 1.3 2.8 19 2700 82

3) Temperature rise class F
4) High output design (Cenelec +1, 2, 3)

Efficiency classes fixed for ranges 1.1 to 90 kW, see page 4
(available only by 2- and 4-poles).
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During the transition period some motor types belonging to
M3000 range still have the old product codes and type
designations. Always check the valid code before ordering.

Technical data
Three phase motors, cast iron frame
IP 55, IC 411; Insulation class F, temperature rise class B

Efficiency Moment of Sound
Full 3/4 Power Current Torque inertia pressure

Output De-   Type Product Speed load load factor IN Is TN Ts Tmax J=1/4 GD2 Weight level LP
 kW sign    designation code r/min 100% 75% cos ϕ A IN Nm TN TN kgm2 kg dB(A)

 1000 r/min = 6 poles 400 V 50 Hz

0.18 M2BA 71 M6 A 3GBA 073 310-••C 880 57.0 50.4 0.63 0.73 4.0 1.95 1.7 1.8 0.0006 10 42
0.25 M2BA 71 M6 B 3GBA 073 320-••C 880 61.5 58.3 0.65 0.91 4.0 2.71 1.7 1.8 0.0007 11 42

0.37 M2BA 80 M6 A 3GBA 083 310-••C 920 68.0 63.2 0.65 1.21 5.0 3.84 1.7 1.8 0.0016 17 45
0.55 M2BA 80 M6 B 3GBA 083 320-••C 920 70.0 65.1 0.66 1.72 5.0 5.71 1.7 1.8 0.002 18 45

0.75 M2BA 90 S6 A 3GBA 093 110-••C 920 74.0 70.2 0.71 2.08 5.0 7.79 2.0 2.2 0.0029 21 48
1.1 M2BA 90 L6 A 3GBA 093 510-••C 920 75.0 73.1 0.73 2.9 5.0 11.42 2.0 2.2 0.0038 25 48

1.5 M2BA 100 L6 A 3GBA 103 510-••C 930 79.0 75.5 0.73 3.76 5.5 15.4 2.0 2.2 0.01 32 51
2.2 M2BA 112 M6 A 3GBA 113 310-••C 940 83.0 81.1 0.73 5.24 5.5 22.35 2.0 2.2 0.0156 40 54

3 M2BA 132 S6 A 3GBA 133 110-••C 960 84.5 82.4 0.77 6.67 6.5 29.84 2.0 2.2 0.0312 55 56
4 M2BA 132 M6 A 3GBA 133 310-••C 960 85.0 84.1 0.76 8.94 6.5 39.79 2.0 2.2 0.0407 65 56
5.5 M2BA 132 M6 B 3GBA 133 320-••C 950 87.0 85.9 0.78 11.7 6.5 55 2.0 2.2 0.0533 75 56

7.5 M3BP 160 M 3GBP 163 101-••A 970 89.3 89.3 0.79 15.4 6.7 74 2.0 2.8 0.089 115 59
11 M3BP  160 L 3GBP 163 102-••A 970 89.8 89.8 0.78 23 7.1 109 2.2 2.9 0.107 135 59
14 3) HO4)M3BP  160 LB 3GBP 163 103-••A 960 89.1 89.1 0.77 29.5 7.6 139 2.7 3.1 0.127 148 62

15 M3BP  180 L 3GBP 183 101-••A 970 90.8 90.8 0.78 31 7.0 148 2.1 3.0 0.217 177 59
18.5 3) HO4)M3BP  180 LB 3GBP 183 102-••A 965 90.6 90.6 0.79 37.5 6.2 183 2.0 2.6 0.237 185 59

18.5 M3BP  200 MLA 3GBP 203 001-••A 985 91.1 91.1 0.81 36 7.0 179 2.5 2.7 0.37 245 63
22 M3BP  200 MLB 3GBP 203 002-••A 980 91.7 91.7 0.81 43 7.2 214 2.5 2.7 0.43 260 63
30 HO4)M3BP  200 MLC 3GBP 203 003-••A 980 91.7 91.7 0.81 56 7.5 292 3.3 3.0 0.49 275 63

30 M3BP  225 SMB 3GBP 223 001-••A 985 92.8 92.8 0.83 56 6.6 291 2.5 2.7 0.64 320 63
37 HO4)M3BP  225 SMC 3GBP 223 002-••A 985 93.2 93.2 0.83 69 7.7 359 3.1 3.0 0.75 345 63

37 M3BP  250 SMA 3GBP 253 001-••A 985 93.7 93.7 0.83 69 7.3 359 2.8 2.8 1.16 415 63
45 HO4)M3BP  250 SMB 3GBP 253 002-••A 985 94.1 94.1 0.84 82 7.3 436 2.8 2.8 1.49 460 63

45 M3BP 280 SMA 3GBP 283 210-••G 990 94.4 94.3 0.84 82 7.0 434 2.5 2.5 1.85 570 66
55 M3BP 280 SMB 3GBP 283 220-••G 990 94.6 94.6 0.84 101 7.0 531 2.7 2.6 2.2 610 66
75 HO4)M3BP 280 SMC 3GBP 283 230-••G 990 95.1 95.2 0.84 137 7.3 723 2.8 2.7 2.85 690 66

75 M3BP 315 SMA 3GBP 313 210-••G 992 95.0 94.7 0.82 141 7.4 722 2.4 2.8 3.2 830 70
90 M3BP 315 SMB 3GBP 313 220-••G 992 95.5 95.3 0.84 163 7.5 866 2.4 2.8 4.1 930 70
110 M3BP 315 SMC 3GBP 313 230-••G 991 95.6 95.5 0.83 202 7.4 1060 2.5 2.9 4.9 1000 70
132 M3BP 315 MLA 3GBP 313 410-••G 991 95.8 95.7 0.83 240 7.5 1272 2.7 3.0 5.8 1150 68

160 M2BA 355 S 3GBA 353 100-••A 992 95.9 95.7 0.85 280 6.8 1540 1.8 2.7 10.4 1550 75
200 M2BA 355 SMA 3GBA 353 210-••A 992 95.9 95.7 0.85 355 7.1 1925 2.0 2.7 12.5 1800 75
250 M2BA 355 SMB 3GBA 353 220-••A 992 96.0 95.8 0.84 450 7.5 2407 2.2 2.8 12.5 1800 75
250 M2BA 400 M 3GBA 403 300-••A 992 96.0 95.8 0.84 450 7.5 2407 2.2 2.8 12.5 2000 75
315 M2BA 355 MLA 3GBA 353 410-••A 991 96.2 96.1 0.84 565 7.3 3036 2.0 3.0 14.6 2100 75
315 M2BA 400 MA 3GBA 403 310-••A 991 96.2 96.1 0.84 565 7.3 3036 2.0 3.0 14.6 2150 75

355 M2BA 355 MLC 3GBA 353 430-••A 991 96.4 96.3 0.84 635 7.6 3421 1.5 3.0 15.8 2100 78
355 M2BA 400 MB 3GBA 403 320-••A 991 96.4 96.3 0.84 635 7.6 3421 1.5 3.0 15.8 2150 78
400 M2BA 400 LKA 3GBA 403 510-••A 992 96.5 96.4 0.85 700 6.4 3851 1.2 2.7 16.5 2800 80
450 M2BA 400 LKB 3GBA 403 520-••A 993 96.5 96.4 0.85 790 6.8 4328 1.3 2.8 19 3050 80
500 3) M2BA 400 LKC 3GBA 403 530-••A 992 96.5 96.4 0.85 880 6.8 4813 1.3 2.8 19 3050 80

3) Temperature rise class F
4) High output design (Cenelec +1, 2, 3)

Efficiency classes fixed for ranges 1.1 to 90 kW, see page 4
(available only by 2- and 4-poles).
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During the transition period some motor types belonging to
M3000 range still have the old product codes and type
designations. Always check the valid code before ordering.

Efficiency Moment of Sound
Full 3/4 Power Current Torque inertia pressure

Output De-   Type Product Speed load load factor IN Is TN Ts Tmax J=1/4 GD2 Weight level LP
 kW sign   designation code r/min 100% 75% cos ϕ A IN Nm TN TN kgm2 kg dB(A)

 750 r/min = 8 poles 400 V 50 Hz
0.055 M3AA 63 B 3GAA 064 002-••C 650 32.2 30.0 0.62 0.44 1.5 0.8 1.6 2.0 0.00028 4.5 32

0.09 M3AA 71 A 3GAA 074 001-••C 680 43.4 38.6 0.63 0.53 2.0 1.3 1.7 2.0 0.0007 5.5 39
0.12 M3AA 71 B 3GAA 074 002-••C 680 48.6 45.0 0.59 0.63 2.0 1.8 1.7 2.0 0.0009 6.5 39
0.18 3) HO4)M3AA 71 C 3GAA 074 003-••C 660 51.3 48.2 0.64 0.85 2.0 2.5 1.6 1.9 0.0012 7.5 39

0.18 M3AA 80 A 3GAA 084 001-••C 700 54.4 49.6 0.56 0.9 2.5 2.5 1.8 2.3 0.0017 8.5 44
0.25 M3AA 80 B 3GAA 084 002-••C 700 58.6 55.0 0.55 1.18 2.5 3.4 1.9 2.4 0.0021 9.5 44
0.37 3) HO4)M3AA 80 C 3GAA 084 003-••C 680 58.2 60.1 0.60 1.6 3.0 5 1.7 1.9 0.0024 11 44

0.37 M3AA 90 S 3GAA 094 001-••C 700 61.5 58.2 0.56 1.6 3.0 5 1.9 2.4 0.0032 13 43
0.55 M3AA 90 L 3GAA 094 002-••C 700 62.9 60.3 0.57 2.35 3.0 7.5 1.9 2.4 0.0043 16 43
0.75 3) HO4)M3AA 90 LB 3GAA 094 003-••C 680 66.9 65.8 0.65 2.6 3.0 10 1.8 2.1 0.0048 18 43

0.75 M3AA 100 LA 3GAA 104 001-••C 700 72.9 71.7 0.59 2.67 3.5 10 2.1 2.7 0.0069 20 46
1.1 M3AA 100 LB 3GAA 104 002-••C 700 74.0 73.0 0.64 3.42 3.5 15 2.1 2.7 0.0082 23 46
1.5 3) HO4)M3AA 100 LC 3GAA 104 003-••C 700 74.0 73.6 0.66 4.6 3.5 21 1.8 2.2 0.009 26 46

1.5 M3AA 112 M 3GAA 114 001-••C 695 74.5 74.5 0.65 4.5 4.1 21 1.9 2.4 0.016 28 52
2 3) HO4)M3AA 112 MB 3GAA 114 002-••C 685 73.5 74.6 0.67 5.9 4.4 28 1.9 2.2 0.018 33 52

2.2 M3AA 132 S 3GAA 134 001-••C 720 80.5 80.1 0.67 5.9 5.3 29 1.9 2.5 0.038 46 56
3 M3AA 132 M 3GAA 134 002-••C 720 82.0 82.1 0.68 7.8 5.5 40 2.4 2.6 0.045 53 56
3.8 3) HO4)M3AA 132 MB 3GAA 134 003-••C 710 80.5 80.7 0.69 9.9 5.2 51 2.0 2.3 0.049 59 56

4 M3AA 160 MA 3GAA 164 101-••C 715 84.1 84.7 0.69 10 5.2 54 2.1 2.4 0.072 75 59
5.5 M3AA 160 M 3GAA 164 102-••C 710 84.7 85.5 0.70 13.4 5.4 74 2.4 2.6 0.091 88 59
7.5 M3AA 160 L 3GAA 164 103-••C 715 86.3 87.2 0.70 18.1 5.4 100 2.4 2.8 0.131 118 59
8.5 3) HO4)M3AA 160 LB 3GAA 164 104-••C 700 83.5 85.0 0.70 21 5.1 115 2.4 2.5 0.131 118 62

11 M3AA 180 L 3GAA 184 101-••C 720 88.7 89.2 0.76 23.5 5.9 146 2.4 2.6 0.224 147 59
15 3) HO4)M3AA 180 LB 3GAA 184 102-••C 720 88.0 89.2 0.76 32.5 6.0 199 2.5 2.6 0.24 155 62

15 M3AA 200 MLA 3GAA 204 001-••C 740 91.1 91.1 0.82 29 7.4 194 1.8 3.0 0.45 175 60
18.5 HO4)M3AA 200 MLB 3GAA 204 002-••C 735 91.4 91.4 0.81 36 6.7 237 1.7 2.8 0.54 200 60

18.5 M3AA 225 SMA 3GAA 224 001-••C 730 91.1 91.1 0.79 37 6.2 242 1.9 2.7 0.61 210 63
22 M3AA 225 SMB 3GAA 224 002-••C 730 91.5 91.5 0.77 45 6.0 288 1.9 2.7 0.68 225 63
30 HO4)M3AA 225 SMC 3GAA 224 003-••C 735 91.8 91.8 0.79 60 7.2 390 2.1 3.3 0.8 255 63

30 M3AA 250 SMA 3GAA 254 001-••C 735 92.8 92.8 0.79 59 6.9 390 1.9 2.9 1.25 280 63
37 HO4)M3AA 250 SMB 3GAA 254 002-••C 735 93.2 93.2 0.81 71 7.2 481 2.0 2.9 1.52 320 63

37 M2CA 280 SA 3GCA 284 110-••A 741 93.4 93.1 0.78 74 7.3 477 1.8 3.1 1.85 460 65
45 M2CA 280 SMA 3GCA 284 210-••A 741 94.0 93.8 0.78 90 7.6 580 1.9 3.2 2.2 500 65
55 HO4)M2CA 280 MB 3GCA 284 320-••A 741 94.4 94.2 0.79 108 7.8 709 1.9 3.2 2.85 575 62

55 M2CA 315 SA 3GCA 314 110-••A 741 94.0 93.7 0.80 107 7.1 710 1.8 2.8 2.9 630 70
75 M2CA 315 SMA 3GCA 314 210-••A 740 94.5 94.2 0.81 142 7.1 968 1.8 2.8 3.8 715 70
90 M2CA 315 MB 3GCA 314 320-••A 740 94.7 94.5 0.82 169 7.3 1161 1.9 2.8 4.5 800 77
110 M2CA 315 LA 3GCA 314 510-••A 740 94.8 94.7 0.83 202 7.0 1420 1.9 2.7 5.4 900 77

110 M2CA 355 SA 3GCA 354 110-••A 742 94.6 94.0 0.80 215 5.6 1415 1.4 2.2 8.7 1200 75
132 M2CA 355 MA 3GCA 354 310-••A 743 95.0 94.5 0.77 265 5.8 1696 1.5 2.3 10 1350 75
160 M2CA 355 MB 3GCA 354 320-••A 742 95.2 94.8 0.79 310 6.4 2059 1.8 2.5 13 1550 75
200 M2CA 355 LKD 3GCA 354 540-••A 743 95.5 95.1 0.77 395 6.6 2570 1.8 2.7 15 1900 80

250 M2CA 400 MLA 3GCA 404 410-••A 744 96.0 95.7 0.77 490 7.2 3209 1.6 2.9 17 2400 80

315 3) M2CA 400 LKA 3GCA 404 510-••A 744 96.2 95.9 0.79 605 6.9 4043 1.5 2.8 19 2700 80

3) Temperature rise class F
4) High output design (Cenelec +1, 2, 3)

Efficiency classes fixed for ranges 1.1 to 90 kW, see page 4
(available only by 2- and 4-poles).

Technical data
Three phase motors, aluminium and steel frame
IP 55, IC 411; Insulation class F, temperature rise class B
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During the transition period some motor types belonging to
M3000 range still have the old product codes and type
designations. Always check the valid code before ordering.

Technical data
Three phase motors, cast iron frame
IP 55, IC 411; Insulation class F, temperature rise class B

Efficiency Moment of Sound
Full 3/4 Power Current Torque inertia pressure

Output De-   Type Product Speed load load factor IN Is TN Ts Tmax J=1/4 GD2 Weight level LP
 kW sign   designation code r/min 100% 75% cos ϕ A IN Nm TN TN kgm2 kg dB(A)

 750 r/min = 8 poles 400 V 50 Hz

4 M3BP 160 MA 3GBP 164 101-••A 715 84.1 84.7 0.69 10 5.2 54 2.1 2.4 0.072 100 59
5.5 M3BP 160 M 3GBP 164 102-••A 710 84.7 85.5 0.70 13.4 5.4 74 2.4 2.6 0.091 113 59
7.5 M3BP 160 L 3GBP 164 103-••A 715 86.3 87.2 0.70 18.1 5.4 100 2.4 2.8 0.131 126 59
8.5 3) HO4)M3BP 160 LB 3GBP 164 104-••A 700 83.5 85.0 0.70 21 5.1 115 2.4 2.5 0.131 128 62

11 M3BP 180 L 3GBP 184 101-••A 720 88.7 89.2 0.76 23.5 5.9 146 2.4 2.6 0.224 177 59
15 3) HO4)M3BP 180 LB 3GBP 184 102-••A 720 88.0 89.2 0.76 32.5 6.0 199 2.5 2.6 0.24 185 62

15 M3BP 200 MLA 3GBP 204 001-••A 740 91.1 91.1 0.82 29 7.4 194 1.8 3.0 0.45 250 60
18.5 HO4)M3BP 200 MLB 3GBP 204 002-••A 735 91.4 91.4 0.81 36 6.7 237 1.7 2.8 0.54 275 60

18.5 M3BP 225 SMA 3GBP 224 001-••A 730 91.1 91.1 0.79 37 6.2 242 1.9 2.7 0.61 305 63
22 M3BP 225 SMB 3GBP 224 002-••A 730 91.5 91.5 0.77 45 6.0 288 1.9 2.7 0.68 320 63
30 HO4)M3BP 225 SMC 3GBP 224 003-••A 735 91.8 91.8 0.79 60 7.2 390 2.1 3.3 0.8 345 63

30 M3BP 250 SMA 3GBP 254 001-••A 735 92.8 92.8 0.79 59 6.9 390 1.9 2.9 1.25 415 63
37 HO4)M3BP 250 SMB 3GBP 254 002-••A 735 93.2 93.2 0.81 71 7.2 481 2.0 2.9 1.52 460 63

37 M3BP 280 SMA 3GBP 284 210-••G 741 93.4 93.0 0.78 74 7.3 477 1.7 3.0 1.85 605 65
45 M3BP 280 SMB 3GBP 284 220-••G 741 94.0 94.0 0.78 90 7.6 580 1.8 3.1 2.2 645 65
55 HO4)M3BP 280 SMC 3GBP 284 230-••G 741 94.4 94.0 0.80 105 7.9 709 1.9 3.1 2.85 725 65

55 M3BP 315 SMA 3GBP 314 210-••G 742 94.1 94.0 0.81 104 7.1 708 1.6 2.7 3.2 830 62
75 M3BP 315 SMB 3GBP 314 220-••G 741 94.4 94.3 0.82 141 7.1 968 1.7 2.7 4.1 930 62
90 M3BP 315 SMC 3GBP 314 230-••G 741 94.8 94.7 0.82 167 7.4 1161 1.8 2.7 4.9 1000 64
110 M3BP 315 MLA 3GBP 314 410-••G 740 95.0 95.0 0.83 203 7.3 1420 1.8 2.7 5.8 1150 72
132 M2BA 355 S 3GBA 354 100-••A 742 95.0 94.9 0.80 250 5.8 1699 1.5 2.3 10.4 1550 75
160 M2BA 355 SMA 3GBA 354 210-••A 742 95.2 95.1 0.80 305 6.3 2059 1.7 2.4 12.5 1800 75
200 M2BA 355 MLA 3GBA 354 410-••A 743 95.5 95.1 0.77 395 6.6 2571 1.8 2.7 14.6 2100 75
200 M2BA 400 M 3GBA 404 300-••A 743 95.5 95.1 0.77 395 6.6 2571 1.8 2.7 14.6 2150 75
250 M2BA 355 MLC 3GBA 354 430-••A 744 95.7 95.4 0.80 470 6.6 3209 1.5 3.0 15.8 2100 75

250 M2BA 400 MA 3GBA 404 310-••A 744 95.7 95.4 0.80 470 6.6 3209 1.5 3.0 15.8 2150 75
315 M2BA 400 LKA 3GBA 404 510-••A 744 96.0 95.9 0.79 605 6.3 4043 1.4 2.6 16.5 2800 80
355 M2BA 400 LKB 3GBA 404 520-••A 744 96.2 96.0 0.79 680 6.6 4557 1.5 2.7 19 3050 80

3) Temperature rise class F
4) High output design (Cenelec +1, 2, 3)

Efficiency classes fixed for ranges 1.1 to 90 kW, see page 4
(available only by 2- and 4-poles).
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During the transition period some motor types belonging to M3000 range still
have the old product codes and type designations. Always check the valid
code before ordering.

Dimension drawings

Foot-mounted motor IM 1001, B3 Flange-mounted motor IM 3001, B5

                             IM 1001, IM B3 and IM 3001, IM B5 IM 1001, IM B3 IM 3001, IM B5

Frame size D  GA F E Lmax A B B’ C HD K H M N P S

2p 4-8p  2p 4-8p 2p 4-8p 2p 4-8p 2p 4-8p

Aluminium frame
63 14 14 16 16 5 5 30 30 213 213 100 80  – 40 150 7 63 130 110 160 10
71 14 14 16 16 5 5 30 30 239 239 112 90  – 45 172 7 71 130 110 160 10
80 19 19 21.5 21.5 6 6 40 40 272 272 125 100  – 50 192 10 80 165 130 200 12
90 S 24 24 27 27 8 8 50 50 295 295 140 100  – 56 212 10 90 165 130 200 12
90 L 24 24 27 27 8 8 50 50 320 320 140 125  – 56 212 10 90 165 130 200 12
100 L 28 28 31 31 8 8 60 60 358.5 358.5 160 140  – 63 236 12 100 215 180 250 15
112 M 28 28 31 31 8 8 60 60 361 361 190 140  – 70 258 12 112 215 180 250 14.5
132 38 38 41 41 10 10 80 80 447 447 216 140 178 89 295.5 12 132 265 230 300 14.5
160 M 42 42 45 45 12 12 110 110 602.5 602.5 254 210 254 108 368.5 15 160 300 250 350 19
160 L 42 42 45 45 12 12 110 110 602.5 643.5 254 210 254 108 368.5 15 160 300 250 350 19
180 M 48 48 51.5 51.5 14 14 110 110 680 680 279 241 279 121 403.5 15 180 300 250 350 19
180 L 48 48 51.5 51.5 14 14 110 110 700.5 700.5 279 241 279 121 403.5 15 180 300 250 350 19
200 ML 55 55 59 59 16 16 110 110 773 773 318 267 305 133 496.5 18 200 350 300 400 19
225 SM 55 60 59 64 16 18 110 140 835 865 356 286 311 149 542 18 225 400 350 450 19
250 SM 60 65 64 69 18 18 140 140 872 872 406 311 349 168 590 22 250 500 450 550 19

Steel frame
280 SA 65 75 69 79.5 18 20 140 140 1060 990 457 368 – 190 730 24 280 500 450 550 18
280 SMA 65 75 69 79.5 18 20 140 140 1060 1060 457 368 419 190 730 24 280 500 450 550 18
280 MB 65 75 69 79.5 18 20 140 140 1120 1120 457 419 – 190 730 24 280 500 450 550 18
280 MC 65 75 69 79.5 18 20 140 140 1255 1255 457 419 – 190 730 24 280 500 450 550 18
280 MD 65 75 69 79.5 18 20 140 140 1255 1255 457 419 – 190 730 24 280 500 450 550 18
315 SA 65 80 69 85 18 22 140 170 1095 1125 508 406 – 216 820 28 315 600 550 660 23
315 SMA 65 80 69 85 18 22 140 170 1195 1125 508 406 457 216 820 28 315 600 550 660 23
315 MB 65 80 69 85 18 22 140 170 1195 1225 508 457 – 216 820 28 315 600 550 660 23
315 LA 65 90 69 95 18 25 140 170 1265 1295 508 508 – 216 820 28 315 600 550 660 23
315 LB 65 90 69 95 18 25 140 170 1545 1575 508 508 – 216 820 28 315 600 550 660 23
315 LC 65 90 69 95 18 25 140 170 1545 1575 508 508 – 216 848 28 315 600 550 660 23
355 SA, SB 70 100 74.5 106 20 28 140 210 1310 1380 610 500 – 254 920 28 355 740 680 800 23
355 MA, MB 70 100 74.5 106 20 28 140 210 1370 1440 610 560 – 254 920 28 355 740 680 800 23
355 LA, LB 70 100 74.5 106 20 28 140 210 1450 1520 610 630 – 254 920 28 355 740 680 800 23
355 LKD – 100 – 106 – 28 – 210 – 1660 610 630 710 254 920 28 355 740 680 800 23
400 MLA,MLB 70 100 74.5 106 20 28 140 210 1616 1686 686 630 – 280 1003 35 400 740 680 800 23
400 LKA,LKB 80 100 85 106 22 28 170 210 1786 1826 686 710 800 280 1003 35 400 740 680 800 23

Cast iron  frame
71 M 14 14 16 16 5 5 30 30 255 255 112 90 – 45 190 7 71 130 110 160 10
80 M 19 19 21.5 21.5 6 6 40 40 282 282 125 100 – 50 220 10 80 165 130 200 12
90 S 24 24 27 27 8 8 50 50 310 310 140 100 – 56 240 10 90 165 130 200 12
90 L 24 24 27 27 8 8 50 50 335 335 140 125 – 56 240 10 90 165 130 200 12
100 L 28 28 31 31 8 8 60 60 380 380 160 140 – 63 275 12 100 215 180 250 15
112 M 28 28 31 31 8 8 60 60 395 395 190 140 – 70 295 12 112 215 180 250 15
132 S 38 38 41 41 10 10 80 80 460 460 216 140 – 89 335 12 132 265 230 300 15
132 M 38 38 41 41 10 10 80 80 500 500 216 178 – 89 335 12 132 265 230 300 15
160 M 42 42 45 45 12 12 110 110 602,5 602,5 254 210 254 108 382 14.5 160 300 250 350 19
160 L 42 42 45 45 12 12 110 110 643.5 643.5 254 210 254 108 382 14,5 160 300 250 350 19
180 M 48 48 51.5 51.5 14 14 110 110 680 680 279 241 279 121 422 14,5 180 300 250 350 19
180 L 48 48 51.5 51.5 14 14 110 110 700.5 700.5 279 241 279 121 422 14.5 180 300 250 350 19
200 ML 55 55 59 59 16 16 110 110 774 774 318 267 305 133 506 18.5 200 350 300 400 19
225 SM 55 60 59 64 16 18 110 140 866 866 356 286 311 149 552 18. 5 225 400 350 450 19
250 SM 60 65 64 69 18 18 140 140 875 875 406 311 349 168 605 24 250 500 450 550 19
280 SM 65 75 69 79.5 18 20 140 140 1078 1078 457 368 419 190 745 24 280 500 450 550 18
315 SM 65 80 69 85 18 22 140 170 1174 1204 508 406 457 216 852 28 315 600 550 660 23
315 ML 65 90 69 95 18 25 140 170 1285 1315 508 457 508 216 852 28 315 600 550 660 23

355 S 70 100 74.5 106 20 28 140 210 1344 1414 610 500 – 254 955 35 355 740 680 800 23
355 SM 70 100 74.5 106 20 28 140 210 1396 1466 610 500 560 254 955 35 355 740 680 800 23
355 ML 70 100 74.5 106 20 28 140 210 1501 1571 610 560 630 254 955 35 355 740 680 800 23

400 M 80 100 85 106 22 28 170 210 1501 1571 686 630 – 280 1005 35 400 740 680 800 23
400 LK 80 100 85 106 22 28 170 210 1708 1748 686 710 800 280 1040 35 400 740 680 800 23

Dimensions are in millimeters.
Above table gives the main dimensions. For detailed drawings please see
our  web-pages  'www.abb.com/motors&drives' or contact ABB motors office.
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Standard
eff1 motors are an energy-saving solution for all demanding

applications. Reliability and a long service life ensure the

lowest life-cycle costs. Standard motors are always in stock,

and VSD is standard. Available in aluminium, cast iron and

steel frames, and in many variants. Can be customized to

meet special requirements.

Motors for hazardous areas
Our M3000 Ex-motors are designed to meet the demanding

requirements of the oil, gas and petrochemical industries for

high efficiency, optimized electrical and mechanical

performance and excellent availability.

Three types of Ex-motor are available: flameproof (EEx d and

EEx de) in a cast iron frame, and increased safety (EEx e) and

non-sparking (EEx nA), both of which come in either an

aluminium or cast iron frame. The motors fulfill most industry

specifications as standard and have high efficiency levels

corresponding to the European eff1 standard. Ex-motors are

engineered to save energy and give the lowest life-cycle costs.

Preminium efficiency
There are instances when even EU efficiency class eff1

is not enough. Such as whenever the stringent

requirements of the North American market, EPCA,

have to be met.

Brake
M3000 brake motors are designed to run at peak performance in

order to ensure energy savings and lower operating costs during

the motor’s lifetime.

Marine
M3000 marine motors are certified according to all the major

international classification societies. They are available in a wide

choice of variants in three frame materials: aluminium, steel and

cast iron to IP 55 or IP 23 (open drip proof) standard.

Onboard ship, the economical use of energy is really important.

M3000 marine motors are designed to save energy.

And many, many more
You will always find the right motor for your application in

ourextensive range of M3000 motors. Single-phase, roller

table,water-cooled, wind turbine generators – we can offer you

a motor with excellent performance characteristics and

availability, and a  global service to go with it. Our open drip proof

IP 23 motors combine light weight with optimized performance,

and our smoke venting motors are certified to withstand

temperatures of 250°C for 2 hours. We have high-speed motors,

slip-ring motors, traction motors and motors equipped with a

holding brake. These are complemented by rotor and stator

units.

Products

Catalogues and  brochures for
these motors are available from:

ABB Motors
Marketing communications
P.O.Box 633
FIN-65101 Vaasa
tel. +358 (0) 10  22 4000
fax +358 (0) 10 22 43575
www.abb.com/motors&drives
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ABB Motors
Marketing Communications
P.O.Box 633
FIN-65101 Vaasa Finland
tel. +358 (0) 10 22 4000
fax +358 (0) 10 22 43575
www.abb.com/motors&drives

Australia
ABB Industry Pty Ltd
2 Douglas Street
Port Melbourne,
Victoria, 3207
Tel: +61 (0) 3 9644 4100
Fax: +61 (0) 3 9646 9362

Austria
ABB AG
Wienerbergstrasse 11 B
A-1810 Wien
Tel: +43 (0) 1 601 090
Fax: +43 (0) 1 601 09 8305

Belgium
Asea Brown Boveri S.A.-N.V.
Hoge Wei 27
B-1930 Zaventem
Tel: +32 (0) 2 718 6311
Fax: +32 (0) 2 718 6657

Brazil
Asea Brown Boveri Ltda
P.O.Box 00975
06020-902 Osasco -SP
Tel: +55 (0) 11 7088 9526
Fax: +55 (0) 11 7088 4523

Canada
Asea Brown Boveri, Inc.
200 Chisholm Dr.,
Milton, Ontario L9T 5E7
Tel: +1 905 875 4500
Fax: +1 905 875 0077

China*
ABB Yuejin Motors (Shanghai)
Company Limited
8 Guang Xing Rd.,Rong Bei
Town, Songjiang  County,
Shanghai 201613
Tel: +86 21 5778 0988
Fax: +86 21 5778 1364

Chile
Asea Brown Boveri S.A.
P.O.Box 581-3
Santiago
Tel: +56 (0) 2 5447 100
Fax: +56 (0) 2 5447 405

Denmark*
ABB Motors A/S
Petersmindevej 1
DK-5000 Odense C
Tel: +45 65 477 777
Fax: +45 65 477 888

Finland*
ABB Motors Oy
P.O.Box 633
FIN-65101 Vaasa
Tel: +358 (0) 10 22 4000
Fax: +358 (0) 10 22 47372

France
ABB Automation
Rue du Général de Gaulle
Champagne-sur-Seine
F-77811 Moret-sur-Loing Cedex
Tel: +33 (0) 1 60 746 500
Fax: +33 (0) 1 60 746 565

Germany
ABB Automation Products
GmbH
P.O.Box 10 02 61
D-68002 Mannheim
Tel: +49 (0) 621 3810
Fax: +49 (0) 621 381 6820

Hong Kong
ABB Automation Limited
3 Dai Hei Street
Tai Po Industrial Estate
Tai Po New Territories
Hong Kong
Tel: +852 292 938 38
Fax: +852 292 938 87

India*
Asea Brown Boveri Ltd
P.O.Box 16
Faridabad 121 001
Tel: +91 (0) 129 5233 313
Fax: +91 (0) 129 5234 288

Indonesia
P.T. Abdibangun Buana
P.O.Box 3781
Jakarta 10002
Tel: +62 (0) 21 314 9115
Fax: +62 (0) 21 315 3963

Ireland
Asea Brown Boveri Ltd
Components Division
Belgard Road
Tallaght, Dublin 24
Tel: +353 (0) 1 405 7300
Fax: +353 (0) 1 405 7327

Italy*
ABB Industria S.p.a.
Motor Division
Viale Edison 50
I-20099 Sesto S. Giovanni,
Milano
Tel: +39 02 262 321
Fax: +39 02 262 32723

Sweden*
ABB Motors AB
S-721 70 Västerås
Tel: +46 (0) 21 329 000
Fax: +46 (0) 21 124 103

Switzerland
ABB Normelec AG
Badenerstrasse 790
Postfach
CH-8048 Zürich
Tel: +41 (0) 1 435 6666
Fax: +41 (0) 1 435 6603

Taiwan
Asea Brown Boveri Ltd
P.O.Box 81-54
Taipei
Tel: +886 (0) 2 579 9340
Fax: +886 (0) 2 577 9434

Thailand
ABB Limited
5th Building, 322 Moo 4
Bangpoo Industrial Estate Soi 6
Sukhumvit Road, Prekasa,
Muang, Samutprakarn 10280
Tel: +662 (0) 709 3346
Fax: +662 (0) 709 3765

The United Kingdom
ABB Automation Ltd
9 The Towers, Wilmslow Road
Didsbury
Manchester, M20 2AB
Tel: +44 (0) 161 445 5555
Fax: +44 (0) 161 448 1016

USA
ABB Automation Inc.
AC Motors
P.O.Box 372
Milwaukee
WI 53201-0372
Tel: +1 262 785 8364
Fax: +1 262 785 8628

Venezuela
Asea Brown Boveri S.A.
P.O.Box 6649
Carmelitas,
Caracas 1010A
Tel: +58 (0) 2 238 2422
Fax: +58 (0) 2 239 6383

Japan
ABB K.K.
2-39, Akasaka 5-Chome
Minato-Ku
Tokyo 107
Tel: +81 (0) 3 556 38605
Fax: +81 (0) 3 556 38615

Korea
ABB Ltd. Korea
513, Sungsung-dong,
Chonan-SI
Chungchongnam-Do
Tel: +82 2 528 2327
Fax: +82 2 546 8517

Mexico
ABB México, S.A. de C.V.
Apartado Postal 111
CP 54000 Tlalnepantla
Edo. de México, México
Tel: +52 5 328 1400
Fax: +52 5 390 3720

The Netherlands
ABB B.V.
Dept. LV motors (APP2R)
P.O.Box 301
NL-3000 AH Rotterdam
Tel: +31 (0) 10 4078 879
Fax: +31 (0) 10 4078 345

New Zealand
ABB Automation
Motor Sales
P.O.Box 22167
Otahuhu, Auckland
Tel: +64 (0) 9 276 6016
Fax: +64 (0) 9 276 1303

Norway
ABB Industri AS
P.O.Box 6540 Rodelökka
N-0501 Oslo 5
Tel: +47 22 872 000
Fax: +47 22 872 541

Singapore
ABB Industry Pte Ltd
P.O.Box 95
Pasir Panjang Post Office
Singapore 9111
Tel: +65 775 3777
Fax: +65 778 0222

Spain*
ABB Motores S.A.
P.O.Box 81
E-08200 Sabadell
Tel: +34 93 728 8500
Fax: +34 93 728 8554
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Manufacturing sites (*) and some of the biggest sales companies.



ANEXO 3: 

Medición de Nivel en un Tanque usando presión de aire en una manguera 

Para medir el nivel de líquido en los dos tanques con sensores de presión, se usó 

el siguiente método: Se adaptó una manguera en la base del recipiente, como si de 

un indicador visual se tratase. Luego, se colocó al final de la manguera el sensor de 

presión respectivo a cada tanque (50 kPa para el tanque de 20000 litros, 10 kPa 

para el tanque de 20 litros), procurando que la manguera sea más alta que el tanque 

para asegurar que el sensor no se moje. Entonces, cuando se encuentra presente 

un cierto nivel de líquido en el tanque, este líquido ingresa también a la manguera, 

presionando el aire que queda en ella contra el sensor de presión, generando una 

medida por parte de este último. Cabe resaltar que, debido a que el final de la 

manguera está cerrado, el nivel de líquido en ella no será el mismo que el que se 

aprecia en el tanque; sin embargo, la presión ejercida por el aire remanente en la 

manguera es linealmente proporcional al nivel, por lo que permite obtener una 

relación fácil de procesar de presión versus nivel. Para observar esta relación se 

efectuaron pruebas con sensores calibrados de presión, como el Simulador 

Multiparámetros Prosim4, que permitió corroborar la linealidad del sensor. 

 

 

 

 

 

Cabe resaltar que los voltajes entregados por los dos sensores de presión se 

encuentra en el rango de los mV, por lo que para tener una lectura consistente para 

el conversor analógico digital del bloque de control, es necesaria una etapa de 

acondicionamiento de señal, que consistirá en una amplificación de estos valores a 

otros superiores que sí sean procesables por el microcontrolador. 

Agua Nivel MPX2010 

L cm mV 

0 0 0 

2 4.75 0.95 

4 8.45 2 

6 11.9 3.1 

8 15.2 4.1 

10 19.2 5.2 

12 22.9 6.1 

14 26.75 7.5 

16 30.6 8.7 

18 34 9.8 

20 38.3 11 
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Demostración de la Fórmula usada para el Cálculo de Solución ingresada al 
Tanque Pulmón 

Datos: 

Cloro HTH: concentración = 75% 

1ppm = 1 mg/L 

Proporción usada: 10 gramos de cloro HTH / litro 

 

Procedimiento: 

𝑔 𝐶𝑙 𝑛𝑒𝑐𝑒𝑠𝑖𝑡𝑎𝑑𝑜𝑠 =  
𝑐𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑐𝑖ó𝑛 𝑑𝑒𝑠𝑒𝑎𝑑𝑎[

∆𝑚𝑔 𝐶𝑙

𝐿
] ∗  𝑎𝑔𝑢𝑎 𝑒𝑛 𝑒𝑙 𝑡𝑎𝑛𝑞𝑢𝑒 [𝐿]

[
1000𝑚𝑔 𝐶𝑙

1.𝑔 𝐶𝑙
]

 … (1) 

 

 

1 𝐿

10 𝑔 𝐻𝑇𝐻
∗

1 𝑔 𝐻𝑇𝐻

0.75 𝑔 𝐶𝑙
=

1 𝐿

7.5 𝑔 𝐶𝑙
 … (2): Factor de conversión 

 

Para convertir los gramos de cloro necesitados a litros de solución necesitados, se 
multiplica (1) x (2):  

 

𝑐𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑐𝑖ó𝑛 𝑑𝑒𝑠𝑒𝑎𝑑𝑎 [
𝑚𝑔

𝐿
] ∗  𝑎𝑔𝑢𝑎 𝑒𝑛 𝑒𝑙 𝑡𝑎𝑛𝑞𝑢𝑒 [𝐿]

1000 
𝑚𝑔 𝐶𝑙
𝑔 𝐶𝑙

 
∗ [

1 𝐿

7.5 𝑔 𝐶𝑙
] = 𝑠𝑜𝑙𝑢𝑐𝑖ó𝑛 𝑛𝑒𝑐𝑒𝑠𝑖𝑡𝑎𝑑𝑎 [𝐿] 

 

𝑠𝑜𝑙𝑢𝑐𝑖ó𝑛 𝑛𝑒𝑐𝑒𝑠𝑖𝑡𝑎𝑑𝑎 [𝐿] =  
𝑐𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑐𝑖ó𝑛 𝑑𝑒𝑠𝑒𝑎𝑑𝑎 ∗ 𝑣𝑜𝑙𝑢𝑚𝑒𝑛 𝑑𝑒 𝑎𝑔𝑢𝑎 𝑒𝑛 𝑒𝑙 𝑡𝑎𝑛𝑞𝑢𝑒

7500
 

l.q.q.d. 



 
ARCL200 Manual 

 

Announcements 
1.When using, please comply with the instruction of the operation procedures and  

               the announcements. 

2.If discover the instrument work abnormally or damaged, please contact the dealer  
              and do not repair by yourself. 

3.In order to measure more accurately,the instrument must be often cooperated with  
              electrode for calibration;if you have purchased electrode for nearly one year or the  
              electrode has some quality problems,please pay attention to change. 

4.Before calibrating,please preheat the instrument for 30 minutes. 
5.If the products update,this manul will not give further note. 

 

 

Product configuration 
Please make sure the instrument,if the package is complete, if the package damage  

or have any shortage of accessories, please contact as soon as possible with the dealer, 

the configuration is as follows: 

 

Standard configuration 
One controller 
One sensor with 3m cable 
One flow cell 
Two small tighten locks（holder） 

One manual 

One product certificate 
 

 

Optional configuration 
485 communication interface and 485 to 232 or 485 to USB connector 

 

 

Main characteristics 
1.Measurement principle: constant pressure 

2.Large LCD screen 
3.Several parameters display at the same time:Chlorine value,Temperature value, 
 current and has range transfinite tip. 
4.Has function of backing to factory setting. 
5. Manual/automatic temperature compensation 
6. Isolation 4-20mA output 

 
 

Technical parameters



 
1.Measuring range: Residual chlorine:0-20ppm; Temp:0-60℃ 
2.Resolution:0.01mg/L,0.1℃ 
3.Precision:better than ±1% or±0.01mg/L,±0.5℃ 
4.Manual/automatic temperature compensation（0-60℃） 
5.The control interface: two groups of ON/OFF relay contact, divided  

into high and low alarm signal photoelectric isolation output. The third 

group relay: automatic cleaning control function analog output. 
6.Signal isolation output: photoelectric coupler isolation protection 4 ~  
20mA signal output. 
7.The electric apparatus: relay lag quantity any setting, relay load 3 A 220 
vac/24 VDC. 
8.Working conditions: environmental temperature is 0 ~60℃, relative 
humidity 90% or less 
9.The output load: load < 500 Ω (0-10 ma), load < 750 Ω (4 -20ma) 
10.Working voltage: 220 vac plus or minus 10%, 50/60 hz 
11.Feet inches: 96 x 96 x 156 mm 
12.Open hole size: 91 x 91 mm 
13.Heavy volume: 0.9 Kg 
14.The protection level: IP65 

Instrument installation 
Controller installation 
 
Instrument should be installed in clean, dry and ventilated good, no 
vibration position,surrounding should be no corrosive gas. 
In the instrument ark or install panel open a rectangular incision. 
 

 
 

 

 

 

 

 

Put instrument into instrument ark, and tighten the lock. 
 

 

 

 

 

 

 

 

 

 



Sensor installation 
When installing the sensor,please make sure the water pass the flow cell 
continuously and then insert the sensor into the hole,keep the sensor in the 
water.If there is no water in the flow cell for long time,please take out the 
sensor and put it in the original glue,make sure the glue have protection 
fluid.The detail is as below: 
 

A.Take out the sensor,use your fingernails jog electrode rubber sleeve 
carefully(Attention:  do not use hand to twist, in order to avoid damage 
the electrode),until the rubber pushed completely. 
Attention:* If temporary test installation,please store the glue and 
protection fluid for using again after the measuring.*The protection fluid 
has a slight corrosion,please wash with clean water when touch. 
 

 
B.Insert the senor into the hole of flow cell(near the outlet hole).Please be 
careful not to damage the top of the glass head.Before installing,please do 
waterproof seal work with degreasing belt.Make sure the liquid keep a 
certain velocity and constant,the lowest flow is 15cm3/S. 
 

 

 

                                        Sensor 
 

 
 

 

 

 

 

 

 

 

 

 

 

 
             Inlet    Outlet 
 
Instrument panel and wiring instructions 
Front panel button 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

1.MENU:MENU button or select key 
2. DOWN:menu DOWN or numerical reduce key  
3. UP:menu UP or numerical increase key  
4. ENTER:confirm key 
5. ESC:return or escape key (back to last menu) 
Rear panel connection instructions 

1.NO:H2 relay normally opened terminal 11.EL:Counter potential electrode white line 

2.COM:H2 relay common terminal 12:IN:Measuring sensor Black line 

3.NO:high relay normally opened terminal 13.REF:Reference electrode Shielded wire 

4.COM:high relay common terminal 14.T1:Temperature compensation 

5.NC:high relay normally closed terminal 15.T2:Temperature compensation 

6.NO:low relay normally opened terminal 16.GND:NC 

7.COM:low relay common terminal 17.RS485A 

8.NC:low relay normally closed terminal 18.RS485B 

9.L:220V power line 19.4-20mA+ 

10.0V:Zero line 20.4-20mA- 

 
Note: 
1.Before switch on the power, make sure the connection is right, 
because wrong connection will 
make damage to the instrument. 
2.Separate the power line and signal line. 
3. Electrode sensor standard cable for 3 meters long, if need, the user  
can extend the cable, but not more than 15 meters, the extension cable 
need belt shielding line of silver plating three core low resistance cable. 
Extension cord should be used high insulation of the junction box 
connection. 
 

Instrument function setting 
The main interface and the main menu 



                  
 
 
 
 
On the main menu, residual chlorine value is given priority to display and 
then temperature,current value. 
 
 

Residual chlorine calibration 
Due to the constant pressure method new residual chlorine electrode of 
zero potential and electrode slope are basically the same, the use of the 
process does not require calibration. 
 
Along with the use process will gradually change, produce the aging 
phenomenon, which requires a certain period "calibration", to ensure the 
accuracy of measurement 
 
The menu is as follows: in the main menu according to the key,choice 
residual chlorine calibration, press ENTER key into the residual chlorine 
calibration interface. 
 
 
 
 
 
 
 
 
Residual chlorine zero calibration 
Before calibration gently blot the liquid of no chlorine (such as distilled 
water, pure water, etc.),press MENU option key,after popup cursor, press 
up and down key to change 
 
 
 

 

 

 

 

Residual chlorine slope calibration 
Calibration residual chlorine electrode of the slope. Enter the residual 
chlorine slope calibration menu. 
 
Before calibration, the residual chlorine electrode in the known 
concentration of residual chlorine standard solution, operation instrument 
to press ENTER button, and then press MENU button key popup 
cursor,setting default value 0.20mg/L,press UP and DOWN key to change 
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the value into known density,such as0.30mg/L,press ENTER key after 
stable,save data. 
Residual chlorine value is stable(+/-0.01mg/L)refer to finishing 
calibration. 
 
Press the ESC key to return to the last menu 
 

 

 

 

 

 
Compensation setting 
In the main menu press UP and DOWN key and choose parameter 
Settings,press ENTER key into the parameter Settings menu,as below,left 
for the first page, right for the second page. 
 
Press UP and DOWN key to choose each Setting. 
 

 

 

 

 

  

Press ENTER key into the compensation Settings menu. Press the MENU 
option key popup cursor, move the cursor, press UP and DOWN key to 
carry on the revision, the temperature can be divided into manual or 
automatic mode,if choose automatic and manual value is invalid, and the 
same.When equipped with NTC thermistor, automatic way of 
measurement is true value. If no NTC thermistor,then can choose manual 
input. 
 
 

 

 

 

Press ENTER key and save data, press the ESC key to return to last menu. 
 

Alarm Settings 
In the parameter setting menu select alarm Settings, press ENTER key into 
the alarm set menu. 
 
Press the MENU key, move the cursor, press UP and DOWN key to modify. 
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HIGH relay:in the actual measurement value higher than HIGH alarm 
setting HIGH value When action, the actual measured value to drop to 
below (high H value - lag H value) release. 

 
LOW relay:in the actual measured value is lower than LOW alarm setting 
LOW value movement, the actual measured value to rise to higher than 
(LOW L value + lag L value)release. It’s beneficial to extend the relay or 
ac contactor life. So the user must be set up according to the practical 
situation of high, low and hysteresis quantity. 
 

 
485 communication 
 
 
 

 

 

 

In the preferences menu option 485 communication, press ENTER key into 
485 communication menu. According to the MENU table option key 
popup cursor, move the cursor, you can press UP and DOWN key to modify 
the key. Address (16 into system), and press the ENTER key stored data, 
press the ESC key to return to the menu at the next higher 
level.(note:specific agreement standard please consult the manufacturer or 
distributor) 
 

Current output Settings 
4 - 20 mA factory output corresponding residual chlorine, respectively 0 - 
20 mg/L, but users can according to their own requirements, arbitrary set 
corresponding value to meet the needs of industrial control. According to 
the MENU MENU option key popup cursor, move the cursor,according to 
carry on the revision, the key to press ENTER key stored data, press the 
ESC key to return to the MENU at the next higher level. 

 

Output current (mA)：I=16×(C-A)/(B-A)+4 
Note：I refers to current output 
      C for instrument current measuring residual chlorine value 
      A for setting of 4 ma corresponding number 
      B for setting 20ma corresponding numerical 
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Backlight time 
In the parameters menu selection backlight time, press ENTER button to 
ENTER the Settings menu. According to the MENU table option key 
popup cursor, move the cursor, can press key modified. To press ENTER 
key stored data, press the ESC key to return to the menu at the next higher 
level. Backlight control, can let instrument more save electricity, protect 
the display screen and prolong its service life. 
 
 
 
 
 
 
 
 
Recovery factory value 
In the parameters menu selection recovery factory value, press ENTER key 
into the recovery factory value menu. According to the MENU MENU 
option key popup cursor, can press key modified. To press ENTER key 
stored data, press the ESC key to return to the menu at the next higher level. 
 
    
 
 
 
 
 

 
Daily maintenance point: 
Instrument is calibrated before delivery,the user can use it directly. 

On-line monitoring measured medium should keep a certain velocity and 
constant, minimum flow is 15 cm3/ S. 

General appearance of the failure rate is low. 
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BOMBAS DOSIFICADORAS Y ELEMENTOS DE CONTROL 

Ca. Chipre Mz J12, Lte 13, Los Cedros de Villa – Chorrillos, Lima 09 

Telf: (+51) 255-0876       rpc: 959 187 873 / 987 928 114 

presupuestos@bdec.pe / www.bdec.pe                                                                   1 

Cotización N°: 20130228-051 

 

 

Lima, 28 de febrero de 2013 

Empresa : INVERSIONES CASSINELLI S.A.C.   

Atención : Julio Cassinelli 

Correo  : cassinelli_lima@yahoo.com.mx 

Teléfono : (+51) 996 232 904 

Ref. Cliente : Bombas dosificadoras ACQUATRON 

Ítem Descripción Cant. UM 
Precio 

Neto Unit. 
Precio 

Neto Total 
01 Bomba dosificadora electromagnética de diafragma 

Marca: ACQUATRON 
Modelo: F1-MA 1.5/12 PP 
Fluido: Hipoclorito de sodio / Hipoclorito de calcio 
 
Características técnicas: 

• Electromagnéticas a diafragma 
• De regulación manual mediante perilla del 0 al 100 % del caudal 
• Rango de caudal: 1.5 l/h 
• Rango de presión: 12 bar 
• Carcasa: PP (polipropileno) 
• Cabezal: PP (polipropileno) 
• Válvula de aspiración PP: bola boro silicato 
• Válvula de expulsión PP: bola boro silicato 
• O´rings: EPDM  (caucho de etileno propileno dieno) 
• Diafragma: PTFE (teflón) 
• Incluye válvula manual de purga 
• Protección: IP65 (NEMA 4X) 
• Instalación en pared 
• Incluye tapa de protección de frente de la bomba ante posibles 

chorreaduras de producto 
• Dimensiones: 160mm x 153mm x 91mm 
• Peso: 2.2 kg 
• Tensión: 220 V +/- 10% 
• Amperaje: 1 
• Frecuencia: monofásico 50/60 Hz 
• Incluye: 

o 2 m de manguera de aspiración de PVCC 
o 2 m de manguera de expulsión de PE 
o 2 m de manguera de purga de PVCC 
o 1 válvula de pie con filtro 
o 1 válvula de inyección 
o 1 manual de instalación y mantenimiento 
o 02 tornillos y bulones para anclaje 

 
 

1 Uni. 225.00 225.00 

 



 

 
BOMBAS DOSIFICADORAS Y ELEMENTOS DE CONTROL 

Ca. Chipre Mz J12, Lte 13, Los Cedros de Villa – Chorrillos, Lima 09 

Telf: (+51) 255-0876       rpc: 959 187 873 / 987 928 114 

presupuestos@bdec.pe / www.bdec.pe                                                                   2 

Cotización N°: 20130228-051 

 

 

 

 

TOTAL: 

Moneda 
Precio Neto 

Total 

 

USD 

 

225.00 

 

CONDICIONES COMERCIALES: 

*Precio total NO incluye IGV 

Moneda  : Dólares Americanos 

Forma de pago  : Al contado 

Plazo de entrega : Inmediato en stock, salvo previa venta 

Validez de la oferta : 30 días 

Garantía                           :              

 

 

 

 

 

 

 

 

 

 

Agradeciendo por anticipado su atención y esperando en poder servirles quedamos de usted. 

 

Atte., 

André Sheldon A. 

Ejecutivo de cuentas 

 

1 año, por defectos de fabricación. Queda  excluida toda garantía, la misma que de ser el caso se perderá, si los 
equipos han sido expuestos o sometidos a: 

1. Mantenimiento, reparación, instalación, manipulación, embalaje, transporte, almacenamiento, 
operación o uso diferente para el que fue cotizado, o que no esté en conformidad con las instrucciones 
dadas en los manuales de instalación, operación y mantenimiento de los equipos. 

2. Alteración, modificación o reparación por alguien distinto a aquellos específicamente autorizados por 
BDEC S.A.C. 

3. Accidente, contaminación, daño por materiales extraños, daño, abuso, descuido o negligencia. 
4. Desgaste normal de piezas ocasionadas por las operaciones. 

Para los productos que BDEC S.A.C. distribuye y/o comercializa, se trasladará al comprador la garantía que 
otorga cada fabricante. Queda claramente establecido que BDEC S.A.C. no otorga garantías directamente por lo 
que no se otorga más garantía que la que el fabricante ofrece y se traslada al operador. 



ANEXO 8_Código completo del Arduino#include <TimerOne.h>#include <EEPROM.h>#include <math.h>   
int ini_process=1, estado=LOW;   //EL PROCESO INICIALMENTE SE ACTIVA, PARA SENSAR AL INICIO DE TODOfloat ppm=0.00;int error_1=0;int sin_cloro=0;int v=0;int puerto;int bandera=0;

  double distancia, distance; //DECLARACION DE VARIABLESint tiempo;double aux,volumen;float delta_ppm;double c=0.00;long kpa1, kpa;
 //* se quiere tener como preferencia 2.3 ppm con margenes max:2.5 y min:2.1 ; en ese rango no se activa nada
float td=0, tdos;  //* tiempo de dosificacion
float pp=0;int primera=0;
/////////////////////////////////////////////////////////////////////////////////////////////////////////////
        //CONFIGURACION DE GPIO, ADCs, E INTERRUPCIONESvoid setup(){

        pinMode(29,OUTPUT); //led proceso general
        pinMode(25,OUTPUT); //led sin cloro
        pinMode(27,OUTPUT); //led proceso clorinacion

        pinMode(28, OUTPUT); //dosificador
        pinMode(22,OUTPUT); //electrovalvula recirc
        pinMode(24,OUTPUT); //electrovalvula llenado
        pinMode(26,OUTPUT); //bomba 
        pinMode(A0, INPUT); //sensor de cloro

        pinMode(A1, INPUT);  //sensor de presion  50kpa
        pinMode(A2,INPUT); //seNsor de 10kpa

        pinMode(2,INPUT); // selector en high
        pinMode(3,INPUT); // selector en low

        pinMode(19, INPUT); //pulsador borrador_error_1  
     attachInterrupt(1,ISR_llenado,RISING); // ACTIVA LA INTERRUPCION DE LLENADO, EL SELECTOR 

     attachInterrupt(0,ISR_ciclonormal,FALLING); // REGRESA EL SISTEMA AL FUNCIONAMIENTO NORMAL AL VOLVER A GIRAR EL SELECTOR
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ANEXO 8_Código completo del Arduino
     attachInterrupt(4,ISR_borrar_eeprom,RISING); // ESTE ES EL BOTON QUE PERMITE BORRAR LA EEPROM, PARA RESETEAR EL CONTEO DE ERROR}

/////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////
        //SE ACTIVA CUANDO EL SELECTOR ES COLOCADO EN POSICION LLENADOvoid ISR_llenado(){  int x;  int y;  int z;

       digitalWrite(28,LOW); //apaga el dosificador 
        x=digitalRead(2);  //LEE SI EL SELECTOR ESTA EN HIGH  while(x==1)

           {         //MIENTRAS ESTE EN HIGH:
          x=digitalRead(2); //VUELVE A COMPROBAR SI SIGUE EN HIGH 

         digitalWrite(22,LOW); //CIERRA LA VALVULA DE RECIRCULADO
         digitalWrite(24,HIGH);  //ABRE LA VALVULA DE LLENADO

         digitalWrite(26,HIGH); //encender bomba    }   y= EEPROM.read(1);
        digitalWrite(26,y); //SE RECUPERAN LOS ESTADOS DEL DOSIFICADOR Y LA BOMBA DE LA EEPROM

        z=EEPROM.read(2); //SE HACE ESTO PARA ASEGURAR QUE EL DOSIFICADOR Y LA BOMBA SIGAN EN SU ESTADO ANTERIOR  digitalWrite(28,z);
       error_1=EEPROM.read(0); //SE RECUPERA LA BANDERA DE ERROR }

///////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////
        //SE ACTIVA CUANDO EL SELECTOR REGRESA A LA POSICION INCIALvoid ISR_ciclonormal()

        {  //YA LEYO QUE EL SELECTOR ESTA EN LOW  int y;
        y=digitalRead(2); //OBTIENE EL ESTADO ANTERIOR DEL DOSIFICADOR

        digitalWrite(24,LOW); //CIERRA VALVULA DE LLENADO
       digitalWrite(22,HIGH); //ABRE LA VALVULA DE RECIRCULADO 

      digitalWrite(26,EEPROM.read(1)); //LEE EL ESTADO ANTERIOR DE LA BOMBA Y LO COLOCA DE NUEVO
       error_1=EEPROM.read(0); //LEE EL ESTADO DE ERROR 1

}
//////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////
        //BORRA EL BIT 0 DE LA EEPROM (ERROR 1)
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ANEXO 8_Código completo del Arduinovoid ISR_borrar_eeprom(){
EEPROM.write(0,0);
}
/////////////////////////////////////////////////////////////////////////////////////////////////////////////////////
        //interrupcion que hace parpadear el led de encendido.void ISR_led_parpadeo() { digitalWrite(29,estado);                       estado=!estado;

        delay(1000); //PARPADEO DE 1 SEGUNDO
}
/////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////
        //SUBRUTINA QUE CONTROLA EL RECIRCULADO ENCENDIENDO LA BOMBA

     int recirculado(int tiempo) //tiempo en minutos
        {      

            digitalWrite(28,LOW); //ASEGURA EL APAGADO DEL DOSIFICADOR
            EEPROM.write(2,LOW); //GUARDA EN EEPROM

            digitalWrite(26,HIGH); //ENCIENDE BOMBA
            EEPROM.write(1,HIGH);  //GUARDA EN EEPROM

           delay(tiempo*60000);         //tiempo que esta encendido la bomba de recirculacion en minutos
           digitalWrite(26,LOW);        //se apaga la bomba de recirculacion

            EEPROM.write(1,LOW); //GUARDA EN EEPROM       error_1=EEPROM.read(0);
           return 0;                    }

////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////
        //LEE LA PRESION EN LA MANGUERA, PRODUCIDA POR EL NIVEL DE AGUAvoid leer_nivel_agua ()  
{

        kpa1=analogRead(A1); //OBTIENE UN NUMERO EN EL ADC, DE 0 A 1023  kpa1=double(kpa1);
    distancia=double((0.00285380117*kpa1)-0.4394385); //CONVIERTE LOS BITS A ALTURA, TOMANDO EN CUENTA QUE EL ADC_

        //TIENE 10 BITS (1023 EQUIVALE A 5 VOLTIOS EN LA ENTRADA),_
        } //Y 5 VOLTIOS SIGNIFICAN 2.47 METROS
////////////////////////////////////////////////////////////////////////////////////////////////////////////////
            //CALCULO DEL VOLUMEN DE AGUA SEGUN LA ALTURA

Página 3



ANEXO 8_Código completo del Arduinodouble MyVolumen(double dist){
   /* V=Area x L 

   Area=(R^2/2)x[angle_rad - seno(angle_rad)],donde angle_rad <-- angle_sexagesimal
     angle_sexa=2xArcCos(angle), donde angle= d/R <--- d =dist_ultrason-R */ 

  double dist1;  double  L=4.68,R2,expo2;                            /*variables*/  double angle,angle_sexa,angle_rad,area,vol,a;       /*variables results parciales*/  float expo,R=1.246;                                 /*R y expo se usaran en "pow" que admite float*/
      R2=(double)R;        /*R2 es para calculos en double DE R, OPERADOR CAST

      dist1=2*R2-dist;        //agregado por el sensor de presion  angle=(dist1-R2)/R2;  a=Myacos(angle);
      angle_sexa=2*Myacos(angle); 

     angle_rad=angle_sexa*3.1416/180.0;  expo=pow(R,2);                                      /*salida de pow es float*/  expo2=(double)expo;                                 /*expo2 es para calculos en double*/  area=((expo2)/2.00)*(angle_rad-sin(angle_rad));                                                      //vol = area*L*1000;  vol = area*L*1000;                                  /* vol (m3)x1000 = vol(Litros) */  return vol; }
////////////////////////////////////////////////////////////////////////////////////////////////////////////////

     double Myacos(double x)         //SUBRUTINA PARA OPERADOR ARC COS{   double ret, val;   val = 180.00 /3.1416;   ret = acos(x) * val;   return ret;}
//////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////
        //de la grafica, la relacion entre el voltaje entre el INA y la altura es 7.3313void analizar_nivel_cloro()
{  long kpa1, kpa;  double altura_cloro;

        kpa1=analogRead(A2); //PROCESA EL DATO COMO VOLTAJE Y LO CONVIERTE A BITS
      altura_cloro= kpa1*(5/1023)*(7.3313); //CONVIERTE LOS BITS A ALTURA EN EL TANQUE DE SOLUCION

       if (altura_cloro<12.5) //EQUIVALENTE A 6.13 LITROS EN EL TANQUE DE SOLUCION  {    sin_cloro=1;
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ANEXO 8_Código completo del Arduino  }  else  {    sin_cloro=0;  }}
///////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////
        //ENCIENDE EL DOSIFICADOR POR "tiemps" SEGUNDOsint cloro_on(float tiemps){ 

      digitalWrite(28,HIGH);               //se enciende el motor para dosificar
       digitalWrite(26,HIGH);        //ENCIENDE BOMBA PARA RECIRCULAR  EEPROM.write(2,HIGH);  EEPROM.write(1,HIGH);

      delay(tiemps*1000/10);               //tiempo que esta encendido el dosificador
      digitalWrite(28,LOW);                //se apaga el motor de dosificacion

        digitalWrite(26,LOW);        //APAGA BOMBA  EEPROM.write(1,LOW);  EEPROM.write(2,LOW);  return 0;}
////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////
        //CALCULO DEL TIEMPO DE DOSIFICACION SEGUN VOLUMEN DE AGUA Y_

     float calc_t_dos(double dist) //DIFERENCIA (DELTA) DE PPM{                                           distance=dist;           volumen= MyVolumen(distance);
              delta_ppm= 2.3 - ppm;        //cuanto menos de ppm hay en el tanque           volumen=(float)volumen;
              tdos=volumen*delta_ppm/18.75; //FACTOR DE CONVERSION OBTENIDO DE LA CONCENTRACION DE LA SOLUCION (10G / L)_   

                 return tdos; //Y EL FLUJO DEL DOSIFICADOR (150 mL/S)}
////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////
        //CONVERSION DE LA LECTURA OBTENIDA DEL SENSOR DE CLOROvoid leer_ppm(){float pp, p;float x;

      digitalWrite(26,HIGH); //ENCIENDE BOMBAEEPROM.write(1,HIGH);delay(8000);
      p=analogRead(A0); //LO LEE COMO VOLTAJES DE 1 A 5V
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ANEXO 8_Código completo del Arduino
      digitalWrite(26,LOW); //APAGA BOMBA

      EEPROM.write(1,LOW); //P ES UN NUMERO DE 205(1V) A 1023(5V)
      pp=0.0197*p+0.3424; //LO PASA A CORRIENTE
      x=0.3134*pp-1.2613; //LO PASA A PPMppm=x;

}
///////////////////////////////////////////////////////////////////////////////////////////////////////////////
void loop() {

      digitalWrite(26,LOW); //APAGA BOMBA
      EEPROM.write(1,LOW);  //GUARDA EL APAGADO DE BOMBA EN EEPROM

      digitalWrite(24,LOW); //CIERRA VALVULA LLENADO
      digitalWrite(22,HIGH); //ABRE VALVULA RECIRCULADOloopproceso:

     if(ini_process == 1)
           {    digitalWrite(26,HIGH); //ENCIENDE LA BOMBA PARA INICIAR LA RECOLECCION DE DATOS

                EEPROM.write(1,HIGH);  //GUARDA ESE ESTADO EN LA EEPROM
                digitalWrite(29, HIGH); //ENCIENDE LED DE PROCESO GENERAL            Timer1.stop();

                Timer1.detachInterrupt(); //APAGA LA INTERRUPCION DEL TIMER
medirppm:

                digitalWrite(22,HIGH); //electrovalvula encendida
                 delay(5*1000); //estabilizar flujo constante             leer_ppm();         error1activado:            error_1=EEPROM.read(0);

                 if(error_1>2) //SI EL SISTEMA FALLO 3 VECES EN NORMALIZAR LA CONCENTRACION DE CLORO
                    {

                    Timer1.stop();                               Timer1.detachInterrupt();                    Timer1.initialize(500000);                 Timer1.attachInterrupt(ISR_led_parpadeo);      //PARPADEO DE LUZ VERDE     
       error1loop: //BUCLE DE ERROR                 error_1=EEPROM.read(0);                 if(error_1==0)                   {                      goto loopproceso;                   }                else
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ANEXO 8_Código completo del Arduino                   {
      if(sin_cloro==1)  //ESTE ES EL CASO DE ERROR POR FALTA DE SOLUCION                       {  analizar_nivel_cloro1:  

                           analizar_nivel_cloro(); //CONSTANTEMENTE EVALUA EL NIVEL DE SOLUCION
                            if(sin_cloro==0) //SI ES QUE YA SE HA LLENADO EL TANQUE DE SOLUCION...                           {

                                 digitalWrite(25,LOW);                                    Timer1.stop();                               Timer1.detachInterrupt();
                                 digitalWrite(29,HIGH);  

                                 EEPROM.write(0,0);  //error1<-0                               goto medirppm;                           }                                                     else                            {                              goto analizar_nivel_cloro1;                           }                       }                                       else                       {                         goto error1loop;                                           }                       }              }             else              {
                      if(ppm>2.43) //POR ENCIMA DEL LIMITE SUPERIOR: RECIRCULA PARA DISMINUIR LA CONCENTRACION DE CLORO                   {

             recirculado(20); //20 MINUTOS DE RECIRCULACION PARA INTENTAR BAJAR LA CONCENTRACION DE CLORO                       error_1++;                       EEPROM.write(0,error_1);                       goto medirppm;                   }                              else                   {
                           if(ppm<2.17) //POR DEBAJO DEL LIMITE INFERIOR: DOSIFICA PARA AUMENTAR CONCENTRACION DE CLORO                         {                           analizar_nivel_cloro();                           

                              if(sin_cloro==1) //PRIMERO ANALIZA SI QUEDA SOLUCION EN EL TANQUE DE 20 LITROS
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ANEXO 8_Código completo del Arduino                               {                                   digitalWrite(25,HIGH);                                   error_1=3;                                   EEPROM.write(0,error_1);                                   goto error1activado;                               }                                                          else                               {                                   digitalWrite(27,HIGH);
                                     leer_nivel_agua();        //CALCULA LA ALTURA DEL AGUA EN EL TANQUE PULMON

                                    if (kpa1>168)                     //LIMITE INFERIOR, 30 CENTIMETROS DE AGUA EN EL TANQUE COMO MINIMO                                     {                                        distancia=double(distancia);                                       }                                      else                                     {                                        goto apagadoledcloro;                                       }                                   
                                    td=calc_t_dos(distancia);    // calculo del tiempo de dosificacion
                                    cloro_on(td);                // Dosificar por td segundos        

                                     recirculado (5);            // recircular 5 minutos                                      apagadoledcloro:                                   
                                    digitalWrite(27,LOW);        //apagar led clorinacion                                   error_1=EEPROM.read(0);                                   error_1++;                                   EEPROM.write(0,error_1) ;                                   goto medirppm;                                      }                           }                                                                           else                         {

                                  error_1=0; //LA CONCENTRACION ESTA EN EL RANGO DESEADO
                                EEPROM.write(0,error_1); //SE REINICIA EL ERROR1

                                 ini_process=0;  
casifinal:

                                 ini_process=0; //LA BANDERA DE PROCESO SE COLOCA EN LOW                             digitalWrite(29,HIGH);
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ANEXO 8_Código completo del Arduino                             digitalWrite(26,LOW);                             EEPROM.write(1,LOW);                             Timer1.stop();                             Timer1.detachInterrupt();                                                     }                                        }                          }        }             else        {
                   delay(150); //150 mS            c++;

                 if(c==800.00*60.00*1.00) //150 mS * 800 * 60 = 7200000 mS = 7200 S = 2 HORAS             {
                     ini_process=1;  //BANDERA DE PROCESO, EL BUCLE SE QUEDA CONTANDO HASTA QUE PASAN 2 HORAS

                      c=0.00;              }            goto loopproceso;        }  }  
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Application Note AN-3003
Applications of Random Phase Crossing Triac Drivers 

 
www.fairchildsemi.com

REV. 4.07 10/6/06

Construction
The MOC30XX family of random phase (non-zero crossing) 
triac drivers consist of an aluminum gallium arsenide infra-
red LED, optically coupled to a silicon detector chip. These 
two chips are assembled in a 6 pin DIP package, providing 
7.5KVAC(PEAK) of insulation between the LED and the 
output detector. These output detector chips are designed to 
drive triacs controlling loads on 115 and 220V AC power 
lines. The detector chip is a complex device which functions 
in the same manner as a small triac, generating the signals 
necessary to drive the gate of a larger triac such as 
Fairchild’s FKPF12N80. The MOC30XX triacs are capable 
of controlling larger power triacs with a minimum number of 
additional components.

Table 1 lists the members of the MOC30XX random phase 
triac driver family. The family is divided by blocking 
voltage, VDM, and input LED trigger sensitivity, IFT. 
MOC3010/1/2 are rated at 250V, the MOC3020/1/2/3 are 
400VAC, and the MOC3051/2 have a VDM of 600V.

Basic Electrical Description
The AlGaAs LED has a nominal 1.3 V forward drop at 
10 mA and a reverse breakdown voltage greater than 3 V. 
The maximum current to be passed through the LED is 
60 mA.

The detector has a minimum blocking voltage of 250 Vdc in 
either direction in the off state. In the on state, the detector 
will pass 100 mA in either direction with less than 3 V drop 

across the device. Once triggered into the on (conducting) 
state, the detector will remain there, even if no current flows 
through the LED, until the terminal current drops below the 
holding current (typically 100 µA) at which time the detector 
reverts to the off (non-conducting) state. The detector may be 
triggered into the on state by exceeding the forward blocking 
voltage, by voltage ramps across the detector at rates exceed-
ing the static dv/dt rating, or by photons from the LED. The 
LED is guaranteed by the specifications to trigger the detec-
tor into the on state when the current passing through the 
LED is equal to, or greater than the IFT(max) specification. 
For example the MOC3011M requires at least 10mA of LED 
current to guarantee turn-on. A similar device, the 
MOC3012M, has exactly the same characteristics except it 
requires only 5 mA to trigger.

Since these devices look essentially like a small optically 
triggered triac, we have chosen to represent it as shown in 
Figure 1.

Figure 1. Schematic Representation of 
an Optically Coupled Random Phase Triact Driver

Table 1.

Random Pase Triac Optocouplers

Part Number
IFT (ma) 

max
VTM (V) 

max
VDM (V) 

min IH (µA)
IDRM (nA) 

max
VISO 

AC[PEAK] 

MOC3010M 15 3 250 100 100 7.5kV

MOC3011M 10 3 250 100 100 7.5kV

MOC3012M 5 3 250 100 100 7.5kV

MOC3020M 30 3 400 100 100 7.5kV

MOC3021M 15 3 400 100 100 7.5kV

MOC3022M 10 3 400 100 100 7.5kV

MOC3023M 5 3 400 100 100 7.5kV

MOC3051M 15 2.5 600 280 100 7.5kV

MOC3052M 10 2.5 600 280 100 7.5kV
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Figure 2. Simple Triac Gating Circuit

Figure 3. Logic to Inductive Load Interface

Using the MOC3011M as a Triac 
Driver

Triac Driving Requirements
Figure 2 shows a simple triac driving circuit using the 
MOC3011M. The maximum surge current rating of the 
MOC3011M sets the minimum value of R1 through the 
equation:

R1 (min) = Vin(pk)/1.2A

If we are operating on the 115 Vac nominal line voltage, 
Vin(pk) = 180 V, then

R1 (min) = Vin(pk)/1.2A = 150 ohms.

In practice, this would be a 150 or 180 ohm resistor. 
If the triac has IGT = 100 mA and VGT = 2 V, then the 
voltage Vin necessary to trigger the triac will be given by,

VinT = R1 • IGT + VGT + VTM = 20 V.

Resistive Loads
When driving resistive loads, the circuit of Figure 2 may be 
used. Incandescent lamps and resistive heating elements are 
the two main classes of resistive loads for which 115 Vac is 
utilized. The main restriction is that the triac must be prop-
erly chosen to sustain the proper inrush loads. Incandescent 
lamps can sometimes draw a peak current known as “flash-
over” which can be extremely high, and the triac should be 
protected by a fuse or rated high enough to sustain this 
current.

Line Transients-Static dv/dt
Occasionally transient voltage disturbances on the ac line 
will exceed the static dv/dt rating of the MOC3011M. In this 
case, it is possible the MOC3011M and the associated triac 
will be triggered on. This is usually not a problem, except in 
unusually noisy environments, because the MOC3011M and 
its triac will commute off at the next zero crossing of the line 
voltage, and most loads are not noticeably affected by an 
occasional single half-cycle of applied power. See Figure 4 
for typical dv/dt versus temperature curves.

Inductive Loads-Commutating dv/dt
Inductive loads (motors, solenoids, magnets, etc.) present a 
problem both for triacs and for the MOC3011M because the 
voltage and current are not in phase with each other. Since 
the triac turns off at zero current, it may be trying to turn off 
when the applied current is zero but the applied voltage is 
high. This appears to the triac like a sudden rise in applied 
voltage, which turns on the triac if the rate of rise exceeds the 
commutating dv/dt of the triac or the static dv/dt of the 
MOC3011M.

Snubber Networks
The solution to this problem is provided by the use of 
“snubber” networks to reduce the rate of voltage rise seen by 
the device. In some cases, this may require two snubbers-one 
for the triac and one for the MOC3011M. The triac snubber 
is dependent upon the triac and load used and will not be dis-
cussed here. In many applications the snubber used for the 
MOC3011M will also adequately protect the triac.

In order to design a snubber properly, one should really 
know the power factor of the reactive load, which is defined 
as the cosine of the phase shift caused by the load. Unfortu-
nately, this is not always known, and this makes snubbing 
network design somewhat empirical. However, a method of 
designing a snubber network may be defined, based upon a 
typical power factor. This can be used as a “first cut” and 
later modified based upon experiment.

Assuming an inductive load with a power factor of PF = 0.1 
is to be driven. The triac might be trying to turn off when the 
applied voltage is given by

Vto = Vpksin θ = Vpk = 180 V

VCC

RLOAD
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115 Vac
1 6 150

R1
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2
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mA

MOC3011M
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5V
300
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IGT R2 C

15 mA 2400 0.1

30 mA 1200 0.2

50 mA 800 0.3

NOTE: Circuit supplies 25mA drive to gate of triac
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7400
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First, one must choose R1 (Figure 3) to limit the peak capac-
itor discharge current through the MOC3011M. This resistor 
is given by

R1 = Vpk/Imax = 180/1.2 A = 150Ω

A standard value, 180 ohm resistor can be used in practice 
for R1.

It is necessary to set the time constant for τ = R2C. Assuming 
that the triac turns off very quickly, we have a peak rate of 
rise at the MOC3011M given by

dv/dt = Vto/τ = Vto/ R2C

Setting this equal to the worst case dv/dt (static) for the 
MOC3011M which we can obtain from Figure 4 and solving 
for R2C:

dv/dt(TJ = 70°C) = 0.8 V/µs = 8 × 105 V/s

R2C = Vto/(dv/dt) = 180/(8 × 105) = 225 × 10-6

The largest value of R2 available is found, taking into con-
sideration the triac gate requirements. Using Fairchild’s 
power triac, FKPF12N80, IGT = 30 mA. If the triac is to be 
triggered when Vin ≤ 40V:

(R1 + R2) = Vin/IGT = 40/0.030 ≈ 1.33 k

If we let R2 = 1200 Ω and C = 0.1 µF, the snubbing require-
ments are met. Triacs having less sensitive gates will require 
that R2 be lower and C be correspondingly higher as shown 
in Figure 3.

Input Circuitry

Resistor Input
When the input conditions are well controlled, as for exam-
ple when driving the MOC3011M from a logic gate, only a 
single resistor is necessary to interface the gate to the input 
LED of the MOC3011M. The resistor should be chosen to 
set the current into the LED to be a minimum of 10 mA but 
no more than 50 mA. 15 mA is a suitable value, which 
allows for considerable degradation of the LED over time, 
and assures a long operating life for the coupler. Currents 
higher than 15 mA do not improve performance and may 
hasten the aging process inherent in LED's. Assuming the 
forward drop to be 1.5 V at 15 mA allows a simple formula 
to calculate the input resistor.

RI = (VCC - 1.5)/0.015

Examples of resistive input circuits are seen in Figures 1 
and 5.

Increasing Input Sensitivity
In some cases, the logic gate may not be able to source or 
sink 15 mA directly. CMOS, for example, is specified to 
have only 0.5 mA output, which must then be increased to 
drive the MOC3011M. There are numerous ways to increase 
this current to a level compatible with the MOC3011M input 
requirements; an efficient way is to use the Fairchild 
TinyLogic™, NC7SZ04 shown in Figure 5.

Figure 4. dv/dt versus Temperature
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Input Protection Circuits
In some applications, such as solid state relays, in which the 
input voltage varies widely the designer may want to limit 
the current applied to the LED of the MOC3011M. The cir-
cuit shown in Figure 6 allows a non-critical range of input 
voltages to properly drive the MOC3011M and at the same 
time protects the input LED from inadvertent application of 
reverse polarity.

Figure 6. MOC3011M Input Protection Circuit

LED Lifetime
All light emitting diodes slowly decrease in brightness dur-
ing their useful life, an effect accelerated by high tempera-
ture and high LED currents. To allow a safety margin and 
ensure long service life, the MOC3011M is actually tested to 
trigger at a value lower than the specified 10 mA input 

threshold current. The designer can therefore design the 
input circuitry to supply 10 mA to the LED and still be sure 
of satisfactory operation over a long operating lifetime. On 
the other hand, care should be taken to ensure that the maxi-
mum LED input current (50 mA) is not exceeded or the life-
time of the MOC3011M may be shortened.

Applications Examples

Using the MOC3011M on 240 Vac Lines
The rated voltage of a MOC3011M is not sufficiently high 
for it to be used directly on 240 Vac line; however, the 
designer may attach two of them in series. When used this 
way, two resistors are required to equalize the voltage 
dropped across them as shown in Figure 7.

Remote Control of ac Voltage
Local building codes frequently require all 115 Vac light 
switch wiring to be enclosed in conduit. By using a 
MOC3011M, a triac, and a low voltage source, it is possible 
to control a large lighting load from a long distance through 
low voltage signal wiring which is completely isolated from 
the ac line. Such wiring usually is not required to be put in 
conduit, so the cost savings in installing a lighting system in 
commercial or residential buildings can be considerable. An 
example is shown in Figure 8. Naturally, the load could also 
be a motor, fan, pool pump, etc.

1

2
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6

5
MOC3011M

451
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1N4002
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+

–

Figure 5. MOS to AC Load Interface
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Solid State Relay
Figure 9 shows a complete general purpose, solid state relay 
snubbed for inductive loads with input protection. When the 
designer has more control of the input and output conditions, 
he can eliminate those components which are needed for his 
particular application to make the circuit more cost effective.

Interfacing Microprocessors to 115 Vac 
Peripherals
The output of a typical microcomputer input-output (I/O) 
port is a TTL-compatible terminal capable of driving one or 
two TTL loads. This is not quite enough to drive the 
MOC3011M, nor can it be connected directly to an SCR or 

triac, because computer common is not normally referenced 
to one side of the ac supply. The Fairchild TinyLogic™ 
NC7SZ04 UHS inverter can provide the LED current drive 
required by the MOC3011M family. If the second input of a 
2 input gate is tied to a simple timing circuit, it will also 
provide energization of the triac only at the zero crossing of 
the ac line voltage as shown in Figure 10. This technique 
extends the life of incandescent lamps and reduces EMI 
generated by load switching. Of course, zero crossing can be 
generated within the micro-computer itself, but this requires 
considerable software overhead and usually just as much 
hardware to generate the zero-crossing timing signals.

Figure 7. 2 MOC3011M Triac Drivers in Series to Drive 240 V Triac

Figure 8. Remote Control of AC Loads through Low Voltage Non-Conduit Cable
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Figure 9. Solid-State Relay

Figure 10. Interfacing an Arithmetic Controller Engine to 115 Vac Loads
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