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MEsoftstart - industry-hardened low-voltage soft starter
USERS INSTALLATION & INSTRUCTION MANUAL

Applies to models:
- MEsoftstart/100 (100A soft starter)
- MEsoftstart/I01 (200A soft starter)
- MEsoftstart/102 (390A soft starter)
- MEsoftstart/103 (600A soft starter)
- MEsoftstart/104 (900A soft starter)

Thank you for choosing this Mitsubishi Electric Europe B.V. soft starter. This Instruction Manual provides installation instructions and guidelines
for advanced use of the MEsoftstart series soft starters. Before using the soft starter carefully read this Manual and ensure to follow all Safety Instructio
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A For Maximum Safety

e Mitsubishi Electric Europe B.V. Soft starters are not designed or manufactured to be used in equipment or systems in
situations that can affect or endanger human life

e  When considering this product for operation in special applications such as machinery or systems in passenger
transportation, medical, aerospace, atomic power or submarine applications, please contact your nearest Mitsubishi
Electric sales representative

e Although this product was manufactured under conditions of strict control, you are strongly advised to install safety
devices to prevent serious accidents when it is used in facilities where breakdowns of the product are likely to cause
serious accident.

e Please check upon receiving your soft starter whether this instruction manual corresponds to the delivered Soft starter.
Compare the specifications on the label with the specifications given in this manual
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Safety Instructions

Do not attempt to install, operate, maintain or inspect the product until you have read through this Instruction Manual and can use the
equipment correctly. Do not use this product unless you have a full knowledge of the equipment, safety information and instructions and are
qualified to do installations of this nature.
Installation, operation, maintenance and inspection must be performed by qualified personnel. Here, an expert means a person who meets
all the conditions below:
e A person who has proper engineering training. Such training may be available at your local Mitsubishi Electric office. Contact your local

sales office for schedules and locations.
e A person who can access the operating manuals.
e A person who has read and familiarized themselves with the manuals.

In this Instruction Manual, the safety instruction levels are classified into "Warning" and "Caution":

Incorrect handling may cause hazardous conditions, resulting in death or severe injury.
CAUTION

Incorrect handling may cause hazardous conditions, resulting in medium or slight injury, or may cause only material damage.
Note that even the CAUTION level may lead to serious consequences under certain conditions. Please follow the instructions of both
levels. They are important for personnel safety.

Electric Shock Prevention
... _WARNNG |

e Do not open the soft starter enclosure while there is power on the soft starter power terminals.

e Ensure that the power is OFF (MCCB open) before working on the motor or any load connected to the motor. Do not assume that the
power at the motor is OFF while the power to the soft starter is still ON.
NOTE: When wired for inside-delta connection, the six motor terminals remain live even when the motor is off.

e Do not run the soft starter with the cover removed - this increases the risk of access to the exposed terminals and electric shock.

e Even if power is OFF, do not open the soft starter enclosure.

e Before wiring or inspection, the power must be switched OFF.

e This soft starter must be earthed (grounded). Earthing (grounding) must conform to the requirements of national and local safety
regulations and electrical code (NEC section 250, IEC 536 class 1 and other applicable standards).

e Any person who is involved in wiring or inspection of this equipment shall be fully competent to do the work.

e The soft starter must be installed before wiring otherwise there is a risk of electric shock or injury.

e Ensure that cables are not damaged, under excessive stress or pinched anywhere otherwise there is a risk of causing a short circuit or
even electric shock.

¢ Do not change the cooling fan while power is ON - this is dangerous.

¢ Do not touch any part of the soft starter or handle the cables with wet hands- this increases the risk of electric shock.

Fire Prevention
CAUTION
e The soft starter must be installed against a non-flammable surface - mounting it in proximity of flammable material may result in a fire.
e If the soft starter has become faulty, the soft starter power must be switched OFF. A continuous flow of large current may cause a fire.
e Be sure to perform daily and periodic inspections as specified in the Instruction Manual. If a product is used without regular inspection,
damage or even a fire may occur.

Injury Prevention
CAUTION
e The voltage applied to each terminal must be as specified in the Instruction Manual - otherwise damage will occur.
e The cables must be connected to the correct terminals - otherwise damage may occur.
e The connection order of the phases must be correct.
e While power is ON or for some time after it was ON, do not touch the soft starter as it may be extremely hot and could inflict a burn
injury.

Usage
CAUTION

e The soft starter’s built-in temperature trip functions can only protect the motor from overheating if the motor temperature sensor is
wired in and connected to the motor at an appropriate temperature sensing location.

e The effect of electromagnetic interference must be reduced by using a noise filter or by other means. Otherwise nearby electronic
equipment may be affected.

e Before running a soft starter, which had been stored for a long period, inspection and test operation must be performed.

e Static electricity in your body must be discharged before you touch the product.

e Some of the diagrams, drawings and photographs in the Instruction Manual shows the product without a cover or partially open for
explanation. Never operate the product in this manner. The cover(s) must be always re-installed before operating the soft starter.

e Earthing Leakage detection is not active when Inside Delta motor wiring configuration is used.
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Transportation and Installation
CAUTION

e Any person who is opening a package using a sharp object, such as a knife and cutter, must wear gloves to prevent injuries caused by the
edge of the sharp object.

e The product must be transported in an appropriate method for the weight of the package. Failure to do so may lead to injuries.

e Do not stand or rest heavy objects on the product.

e Do not stack the boxes containing soft starters higher than the number recommended.

e During installation, caution must be taken not to drop the soft starter as doing so may cause injuries and damage to the product.

e The product must be installed against a surface that withstands the weight of the soft starter.

e Do notinstall the product on a hot surface.

e The mounting orientation of the soft starter must be correct.

e The soft starter must be installed on a strong surface securely with screws so that it will not drop.

e Do not install or operate the soft starter if it is damaged or has parts missing.

e Foreign conductive objects must be prevented from entering the soft starter. That includes screws and metal fragments or flammable
substance such as oil.

e Asthe soft starter is a precision instrument, do not drop or subject it to impact.

e For the all ranges of the soft starter, the surrounding air temperature must be 0 to +50°C - Otherwise the soft starter may be damaged.

e The ambient humidity specification must be adhered to. Otherwise the soft starter may be damaged. (Refer to par 2.2.2.2 for details.)

e The storage temperature (applicable for a short time, e.g. during transit) specification must be adhered to. Otherwise the soft starter
may be damaged.

e The soft starter must be used indoors (without corrosive gas, flammable gas, oil mist, dust and dirt etc.) Otherwise the soft starter may
be damaged.

e The soft starter can be used as rated, at an altitude of 1400 m or less above sea level. Higher altitudes require de-rating.

e The soft starter should not be subjected to operational vibration. The soft starter is designed for transportation vibration only. (Refer to
paragraph 2.2.2.7 for details.)

e If halogen-based materials (fluorine, chlorine, bromine, iodine, etc.) infiltrate into a Mitsubishi Electric product, the product will be
damaged. Halogen-based materials are often included in fumigant, which is used to sterilize or disinfest wooden packages. When
packaging, prevent residual fumigant components from being infiltrated into Mitsubishi Electric products, or use an alternative
sterilization or disinfection method (heat disinfection, etc.) for packaging. Sterilization or disinfection of wooden package should also be
performed before packaging the product.

Wiring
CAUTION

e The motor side terminals (terminals T1, T2 and T3) must be connected correctly. The soft starter will protect against phase reversal if
configured to do so. If the soft starter is configured to not check the phase rotation, the motor will rotate inversely — which may, or may
not be a problem in the installation.

e Never connect the motor side terminals (terminals T1, T2 and T3) to the grid power supply. Applying the grid power supply to motor
terminals (T1, T2, T3) will damage the soft starter. The induction motor may be connected to the grid power supply only via a bypass
contactor that is under control of the soft starter.

e Return wires from an Inside Delta motor connection should be connected to the Supply lines on L1, L2, L3 (and NOT on the Bypass
terminals BL1 BL2 BL3)

Commissioning
CAUTION
e Before starting operation, each configuration parameter must be adjusted for the installation and motor size. A failure to do so may cause
unexpected behaviour or damage to the motor.

Emergency Stop
CAUTION

e Anindependent hardware Emergency Stop must be provided as a safety measure to prevent hazardous conditions to the machine and
equipment in case of soft starter failure (refer paragraph &).

e When the breaker on the soft starter input side trips, the wiring must be checked for fault (short circuit). The cause of the trip must be
identified and removed before turning ON the power on the breaker.

e When a fuse on the soft starter input blows, the wiring and the soft starter needs to be checked for faults. The cause of the blown fuse
must be identified and removed before replacing the fuse and turning on again.

e When a protective function activates, take appropriate corrective action, then reset the soft starter and resume the operation.

Maintenance, inspection and parts replacement
CAUTION
e Do not carry out a megger (insulation resistance) test on the soft starter when connected. It may cause damage.

Disposal
CAUTION
¢ When unserviceable, the soft starter should be treated as industrial waste.
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List of Abbreviations

Abbreviation Definition
AC Alternating Current
AC3 Device category for squirrel cage motors
AM Amplitude Modulation
BAUD Bits per second (relating to the Modbus link)
CE Conformité Européenne (for conformity with protection standards of the European Economic Area)
COM Communication port on PCs
CcT Current Transformer
EMC Electromagnetic Compatibility
EMI Electromagnetic Interference
FC Function Codes (Modbus)
GND Ground / Earthing
GPRS General Packet Radio Service
HMI Human Machine Interface
1/0 Input / Output
IEC International Electro-technical Commission
L1 Supply Line Phase 1
L2 Supply Line Phase 2
L3 Supply Line Phase 3
MCCB Moulded Case Circuit Breaker
MFLC Maximum Full Load Current
MFS Motor Frame Size (in kW)
MODBUS Communication Protocol originally published by Modicon (now Schneider Electric) in 1979
MOLC Motor Overload Current
MSC Maximum Starting Current
MULC Motor Underload Current
ocC Open Circuit
PC Personal Computer
PF Power Factor
PLC Programmable Logic Controller
PTC Positive Temperature Coefficient thermistor
RJ45 Connector standard (used for Modbus RTU and TCP communications on MEsoftstart)
RMS Root Mean Square
RPM Revolutions per Minute
RS485 Electrical standard for use in serial communications (used for Modbus in MEsoftstart)
RTD Resistance Temperature Detector (e.g. PTC)
RTU /TCP Protocol variants for Modbus (RTU for RS485 serial and TCP for Ethernet communication)
SC Short Circuit
SCADA Supervisory Control and Data Acquisition
SCR Silicon Controlled Rectifier
SICD Software Interface Control Document
TFT Thin Film Transistor (display)
UsB Universal Serial Bus
VL-L Voltage Line to Line
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1. INTRODUCTION

Mitsubishi Electric Europe’s MEsoftstart microprocessor-based advanced digital soft
starter range features bypass control for internal or external bypass and full 3-phase
control. Itincorporates both enhanced soft-start and soft-stop characteristics providing
the best solution for a wide range of applications. Its comprehensive motor protection
package guarantees long term reliability while the external bypass connections ensure
flexibility and excellent performance — all in a compact, versatile design.

Two MEsoftstart variants are available namely “Core” and “Pro”:
- Core - Low-cost, simple-to-configure models, using 6 potentiometers each for
start and stop ramp definition and a few slider switches to fully configure the soft
starter. Monitoring and control with PC Application on Modbus RTU.

- Pro - Used for complex applications where more advanced control options are
required. Setting up, Monitoring and Control with full-function local colour touch
TFT screen (as shown) and/or PC Application on Modbus RTU or TCP.

This manual contains the Installation and Operating instructions for the
MEsoftstart/lI00 and MEsoftstart/I01 Core variants and the MEsoftstart/I01,
MEsoftstart/102, MEsoftstart/I03 and MEsoftstart/104 Pro variants of the MEsoftstart
range of Industrial soft starters.

A Always read the instructions before connecting and using the equipment.
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1.1 Soft starter selection

The correct soft starter model needs to be selected according to the user’s intended application and installation environment.
The selection of the soft starter model can also be driven by a cost compromise between an expensive motor control centre

enclosure / cabinet / panel design / long cables, or a higher rated soft starter model.
The selection of the soft starter model is dependent on the following characteristics of the user’s installation:

1) Motor size and connection type — in general the soft starter current must be greater or equal to the motor full load

current.

2) Typical operating temperature — the soft starter is rated at a nominal operational temperature of 50°C but may be
operated up to 60°C. Implement de-rating of the soft starter maximum current at temperatures above 50°C. The

operating temperature is determined by the environmental factors as well as the soft starter workload.

3) Soft starter workload — The workload is defined in two categories: Normal duty and Heavy duty. This comprises the

typical starting time, the typical number of starts per hour and the running time (if no Bypass Contactor is installed)

a. Typical starting time — the shorter the starting time, the lower the thermal loading on the soft starter. A starting

time of less than 30 seconds is considered normal duty. 30 second-starts and longer, are considered heavy duty.

b. Typical number of starts per hour — frequent starting increases temperature of the heat sink in the soft starter.
Number of starts less than 10 per hour (or 6 minutes or longer between starts) are deemed normal duty. 10 or

more starts per hour (or less than 6 minutes between starts) are considered heavy duty.

c. Bypass contactor installed —if the soft starter is used with an internal or external bypass contactor, the ‘on-time’
of the soft starter is only during starting and stopping — this reduces thermal loading and a smaller soft starter
model may be appropriate. A bypass contactor is recommended for applications where the motor is started and
then runs for a long time before it is stopped. For applications where frequent start-stop cycles are required, a

bypass contactor is not recommended.

4) Altitude above sea-level — the MEsoftstart range of soft starters are designed and tested for operation up to 1400m

above sea level. De-rating of the soft starter maximum and operating currents is needed for operation at higher altitude.

Definition of motor duty applied to MEsoftstart soft starters:
1. Normal duty is defined as no more than 10 starts per hour (> 6 min between starts) and start ramp shorter than 30s.

2. Heavy duty is defined as more than 10 starts per hour (<6 min between starts) or start ramp longer than 30s.

1.1.1 Motor size

The tables below serve as a guideline for selecting the correct model soft starter for the application according to the motor
starting current and type of application. The tables below show the allowable starting current for the listed motor sizes as a

percentage of their maximum normal running current at power factor of 0.8.

A bypass contactor is recommended for applications where the motor runs for a long or continuous periods. A bypass contactor
reduces the current through the soft starter switching elements and can allow the use of a smaller soft starter and increases the

efficiency of the installation.

Applications with short, frequent start and stop ramps should not use a bypass contactor for mechanical life reasons of the

contactor. However, the soft starter needs to be sized correctly to handle the switching current for such heavy duty use.

8 Introduction

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

MITSUBISHI for a greener tomorrow
ELECTRIC .

Changes for the Better

Model MEsoftstart/100 soft starter is rated at 100A continuous current and can be used at 240A starting current for normal duty
and at 125A starting current for heavy duty applications and can be ordered with a built-in bypass contactor or can be installed
with an external bypass contactor, or without a bypass contactor. MEsoftstart/100 can be ordered for voltage ranges from 400Vac
to 690Vac and can be ordered with a built-in bypass contactor or can be installed with an external bypass contactor, or without

a bypass contactor.

Model: MEsoftstart/100

Continuous rated current: 100A

Max. starting current: 240A Normal duty
Max starting current: 125A Heavy Duty

Table 1: MEsoftstart/100 guideline for motor sizes'

Maotar WIEsoftstart/100 Mormal 3-wirs circuit IMEsoftstart/100 6-wire inside delta circuit
Size A00Vac Supply Voltage 525Vac Supply Voltage E80Vac Supply Voltage 400V ac Supply Voltage 525Vac Supply Voltage 690Vac Supply Valtage
[kw] MNormal Duty | Heavy Mormal Duty | Heawvy MNormal Duty | Heawy MNormal Duty | Heawy MNormal Duty | Heavy MNormal Duty | Heawy
11 625%
15 446% 5955
185 36E% 481% 625% 6253
22 G00% 313% 403% 521% 521% B94%
30 435% 227% 571% 298% 391% 391% 521% 658%
37 358% 187% 471% 245% 615% 321% 615% 321% $17% 543%
45 93% 152% 387% 202% 500% 2605 500% FEO% 667% 347% 446%
55 240% 31e% 164% 414% 216% 414% 216% 545% 284% 368%
75 231% 304% 158% 304% 158% 400% 208% 522% 272%
20 253% 253% 333% 174% 436% 227%
110 73% 358% 187%
132 296% 154%
150 245%
200

Model MEsoftstart/101 is rated at 200A continuous current and can be used at 480A starting current for normal duty and at
250A starting current for heavy duty applications. MEsoftstart/I01 can be ordered for voltage ranges from 400Vac to 690Vac and

can be ordered with a built-in bypass contactor or can be installed with an external bypass contactor, or without a bypass

contactor.
Model: MEsoftstart/101
Continuous rated current: 200A
Max. starting current: 480A Normal duty
Max starting current: 250A Heavy Duty

! The tables show the allowable starting current for the listed motor sizes as a percentage of their maximum normal running current at
power factor of 0.8 —in the case of motors with heavy duty starting requirements, use only the values from columns marked “Heavy

duty”.
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Table 2: MEsoftstart/101 guideline for motor sizes!

Mator MEsoftstart/101 Mormal 3-wire circuit MEsaftstart/101 E-wire inside delta circuit

Size 400Vac Supply Voltage 525V ac Supply Voltage 590Vac Supply Voltage 400Vac Supply Voltage 525V ac Supply Voltage 690Vac Supply Voltage
[lew] Normal Duty | Heavy Mormal Duty | Heawvy MNormal Duty Heavy Normal Duty | Heavy Mormal Duty | Heawy MNormal Duty | Heawy
p2 625%

30 455% 595%

37 373% 4905 641% 641%

45 585% 305% 4035 521% 521% 6943

55 480% 250% 632% 329% 431% 431% 568%

75 355% 184% 462% 240% 608% 316% 60B% 316% 417% 5343%

90 254% 153% 3B7% 202% 505% 263% 505% 263% 667% 347% 4555
110 241% 316% 164% 414% 216% 414% 216% 545% 284% 373%
132 264% 345% 180% 345% 1805 453% 236% 553% 309%
160 2B6% 149% 286% 1459% 375% 195% 450% 255%
200 300% 156% 393% 205%
250 240% 316% 164%
315 250%

355

400

Model MEsoftstart/102 is rated at 390A continuous current and can be used at 730A starting current for normal duty and at

390A starting current for heavy duty applications. MEsoftstart/I02 can be ordered for voltage ranges from 400Vac to 690Vac

and can be ordered with a built-in bypass contactor or can be used with an external bypass contactor, or without a bypass

contactor.
Model: MEsoftstart/102
Continuous rated current: 390A
Max. starting current: 730A Normal duty
Max starting current: 390A Heavy Duty

Table 3: MEsoftstart/102 guideline for motor sizes?!

Motor M Esoftstart/102 Normal 3-wire circuit WEsoftstart/102 -wire inside delta circuit

Size 400Vac Supply Voltage 525Vac Supply Valtage 530Vac Supply Voltage 400Vac Supply Voltage 525\Vac Supply Valtage 590Wac Supply Voltage
[kw] Normal Duty | Heawy Normal Duty | Heawy Maormal Duty Heawy MNormal Duty | Heawy Mormal Duty | Heawy Normal Duty | Heawy
p2

20

- 582%

45 476% 6295

S5 390% 513% 672% 672%

75 537% 287% 375% 4945 4943 650%

90 448% 239% 589% 315% 411% 411% 542%

110 367% 196% 4B0% 257% 625% 336% 629% 336% 443% 582%
132 305% 163% 401% 214% 525% 281% 525% 281% GEBO% 368% 481%
160 253% 332% 177% 435% 232% 435% 232% 570% 305% 398%
200 202% 265% 34B% 186% 348% 186% 456% 244% 59B% 320%
250 212% 279% 149% 279% 149% 365% 195% 480% 257%
315 221% 221% 200% 155% 38D% 203%
355 186% 156% 257% 33B% 181%
400 225% 300% 160%
450 203% 267%

500 240%

550 215%

620 191%

710

Model MEsoftstart/103 is rated at 600A continuous current and can be used at 1440A starting current for normal duty and at
750A starting current for heavy duty applications. MEsoftstart/I03 can be ordered for voltage ranges from 400Vac to 690Vac and

can be ordered with a built-in bypass contactor or can be used with an external bypass contactor, or without a bypass contactor.

Model: MEsoftstart/103

Continuous rated current: 600A

Max. starting current: 1440A Normal duty
Max starting current: 750A Heavy Duty

10
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Table 4: MEsoftstart/103 guideline for motor sizes?!

Motor MEsoftstart/103 Mormal 3-wire circuit MEsoftstart/103 B-wire inside delta circuit
Size 400Vac Supply Voltage 525Vac Supply Voltage 590Vac Supply Voltage 400V ac Supply Voltage 525Vac Supply Valtage 590Wac Supply Voltage
[kw] HNonmal Duty | Heawy HNormal Duty | Heawy Mormal Duty | Heavy MNormal Duty | Heawy Mormal Duty | Heawy HNormal Duty | Heawy
s 551%
ag 4605 605%
110 377% 4835 647% B47%
132 603% 314% A412% 540% 340%
150 458% 2605% 655% 341% 4485 445% 586%
200 39%% 208% 524% 273% GB6% 357% 6B6% 357% 489% 615%
250 315% 166% 415% 218% 550% 286% 550% 286% 375% 4935
315 253% 332% 173% 436% 227% 436% 237% 571% 208% 391%
355 255% 154% 3B7% 202% 3B7% 202% 507% 264% 667% 347%
400 262% 344% 179% 344% 179% 451% 235% 593% 309%
450 306% 159% 306% 159% 401% 209% 527% 275%
500 275% 275% 361% 188% 474% 247%
550 246% 245% 322% 168% 424% 221%
630 2B6% 1495 376% 196%
710 254% 334% 174%
200 296% 154%
500 264%
1000
1120

Model MEsoftstart/104 is rated at 900A continuous current and can be used at 1600A starting current for normal duty and at
900A starting current for heavy duty applications. MEsoftstart/I04 can be ordered for voltage ranges from 400Vac to 690Vac

and can be used with an external bypass contactor, or without a bypass contactor.

Model: MEsoftstart/104

Continuous rated current: 900A

Max. starting current: 1600A Normal duty
Max starting current: 900A Heavy Duty

A\ Note: a built-in bypass contactor option is not available with model MEsoftstart/I04.

Table 5: MEsoftstart/104 guideline for motor sizes?!

Mator MEsoftstart,/104 Mormal 3-wire circuit MEsoftstart/104 E-wire inside delta circuit
Size 400Vac Supply Voltage 525V ac Supply Violtage 630Vac Supply Voltage 400V ac Supply Voltage 525V ac Supply Vaoltage 630Vac Supply Vaoltage
[kw] MNormal Duty | Heawy Mormal Duty | Heawy MNormal Duty | Heawvy MNormal Duty | Heawy Mormal Duty | Heawvy Normal Duty | Heawy
75 662%
90 552%
110 453% 592%
132 669% 377% 4955 B47% 647%
160 554% 311% 4095 536% 536%
200 443% 249% 582% 327% 429% 429% 563%
250 354% 199% 465% 262% 611% 344% 611% 344% 450% 592%
315 2B81% 158% 365% 207% 485% 273% 485% 273% 635% 357% A69%%
355 250% 328% 1843 430% 242% 430% 242% 563% 317% 417%
400 222% 251% 164% 382% 215% 382% 215% 502% 282% 658% 370%
450 197% 258% 340% 191% 3408 191% 446% 251% 586% 330%
500 177% 233% 306% 172% 305% 172% 401% 226% 526% 296%
580 208% 273% 154% 273% 153% 358% 201% 471% 265%
630 1B5% 243% 242% 318% 179% 418% 235%
710 215% 215% 2B2% 159% 371% 209%
200 151% 191% 251% 329% 185%
500 223% 293% 165%
1000 201% 264% 148%
1120 175% 235%
1400 188%
1500
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1.1.2 Typical operating temperature

The operating temperature is determined by the typical ambient temperature in the immediate vicinity of the soft starter, air

flow through the soft starter and cooling mechanisms that are used, as well as the soft starter workload. Refer par 2.2.3 for a

description of how the cabinet design can also be used to best regulate operating temperature.

De-rate the soft starter starting capacity at 1.4% per °C for higher temperatures above 50°C.

Example of temperature de-rating:

The requirement is for a 75kW 400Vac motor (normal, 3-wire connected) in a heavy duty application, to operate in an

environment where the operating temperature is likely to be 60°C. From Table 2, the motor’s FLC = 136A (at 0.8 power

actor), while the MEsoftstart/I01 model soft starter can provide a maximum starting current of 184% (or 250A) if operated
factor), f ft p g f ( ) if op

below 50°C.

These values should be de-rated for operation at 60°C i.e. (60°C - 50°C) * 1.4% = 14%, thus 184% - 14% = 170% (or 231A).

If this is insufficient for the application, then more robust selection for this application may be MEsoftstart/I02 with a de-
rated starting current of 287% - 14% =273% (or 371A) —see Table 3.

1.1.3 Soft starter workload

Soft starter workload is made up of the starting time, stopping time and number of starts per hour, as well as any run time when

a bypass contactor is not used. If the expected work load is high, a soft starter with a larger current margin should be selected.

If the expected starting time is longer than 30 seconds, a higher rated soft starter should be selected. If the application requires

frequent starts with short running time, select a soft starter from the heavy duty columns.

Mormal Duty no bypess contsctor

Long ontime, long running time at or below soft starter rated current, temperature and sltitude - no bypasscontactor

A

Illlgggllll&

ARSI

Mormal Duty with b contsctor

Short on-time, long running time with bypass contactor

\‘—/;‘—I
‘\Han-time

He Dty no 255 Contactor

@ggililililiﬁflgggg

IIllllllIIlll&*«'o’ggggggggggggggggo

gllillllllllilili’

5

SESEBIIRSE

P

J OV Wy

On-time

Ehort on-time, frequent starts short running time with no bypass contactor

p—F

L

™,

On-time

Figure 1 -Normal and Heavy duty applications as defined by soft starter on-time
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1.1.4 Altitude of installation.

The MEsoftstart range of soft starters are designed and tested at 1400m above sea level. When planning to use the soft starter

at altitudes higher than 1400m the soft starter the guideline is to de-rate at 0.67% per 100m for higher altitudes.

1.1.5 Selection example

1. The application is a fan in a 400V AC3 distribution, which does not require high starting torque. A normal 3-wire
configuration (with bypass) 90kW fan motor is specified, with normal duty starting: Ramp-start of 20s duration,
requiring no more than 200% of the motor’s running current during start-up:

a) Calculations:

- Normal full-load current = P(kW) / (V3 x PF x VL-L) x 1000
=90/ (V3 x 0.8 x 400) x 1000
=162.4A

- Starting current needed =200% x 162.4
=324.8A

b) Conclusion: our starting current < 480A allowed for normal duty with MEsoftstart/I01
= Use soft starter (MEsoftstart/101).

2. The application is a compressor or conveyor in a 400V AC3 distribution, requiring high starting torque. The same
90kW motor — this time driving a compressor motor — is specified (with bypass), with heavy duty starting: slow
ramp longer than 30s duration and approximately 400% of the motor’s running current during start-up:

a) Calculations:
Here, starting current needed =400% x 162.4
= 649.6A
b) Conclusion: our starting current >250A allowed for heavy duty with MeEsoftstart/I01. Looking at
MEsoftstart/102, its heavy duty starting current of 390A is also too low, i.e. MEsoftstart/I03 with a heavy
duty starting current of 900A would suffice.
= Use soft starter (MEsoftstart/103).

1.2 Checking the Product when unpacking

Unpack the product and check the label on the soft starter to ensure that the model agrees with the order and that the product
is intact. Figure 2 shows product labels for the MEsoftstart/I01 and MEsoftstart/I02 models. From the label can be seen the
rated continuous current of the MEsoftstart soft starter, as well as the maximum starting current for normal duty. The rated
supply voltage is also visible on the label.

Note that the labels in Figure 2 are both labels for MEsoftstart models without built-in bypass contactors. This can be seen
from the grid side and motor side bypass terminal markings on the label.

Recommended motor sizes are shown on the label. These motor sizes are applicable for normal 3-wire installation. Also refer

to the tables in paragraph 1.1.1 for more information about the supported motor sizes.
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MEsoftstart

200/480A Industrial Soft Starter.

Part Number: MEF-101-400
Material Number: 336775

A product of

MITSUBISHI ELECTRIC Europe
automation-support@meg.mee.com
support@ario.co.za

Mitsubishi Electric Europe BV.

Mitsubishi Electric-Platz 1

40882 Ratingen, GERMANY

Manufactured for MEU by ARIO - www.ario.co.za
MEsoft/I0 O0VAC-Motor 1
v

Factory Defaults?

Model Name: MEsoftstart/io1
Version: 004
1P Code: 1POD
RoHS Status: EU RoHS 2 & 2015/863
Standards: EN/IEC 60947-4-2
Input Voltage: 3Ph+PE 400VAC (-15% +10%)
Temp Derating: 1.4% per °C>50°C @ 1400m

[iotorse | 430Amp | _250Amp |
Tmm | [ aw |
orse [ s |
T I VT
I T T
s /00| ason | mson |
ioris | amw [— ]

Continuous / Maximum
starting current for this model

GRID terminal identification

GRID side bypass terminal identification

Model Name

Supply Voltage

Supported Motor Sizes

Motor side bypass terminal identification

Motor terminal identification

Figure 2 — Product marking

@ for a greener tomorrow

1.3 Component and Terminal identification

Component and terminals are identified in Figure 3 and Table 6 below. Comparable markings are used on all other models.

14
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Top
Grid supply-side

MEsoft
S PR S

Bottom
Motor-side

Figure 3 — Soft starter terminal and component identification
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Symbol | Name Description Notes Ref
a) Busbar 1/ L1 Grid supply L1
b) Busbar 3 /12 Grid supply L2
c) Busbar 5/ L3 Grid supply L3
d) Busbar 7 / BL1 Supply L1 to bypass contactor L1
Only on models without
e) Busbar 9/ BL2 Supply L2 to bypass contactor L2 internal bypass
contactor
f) Busbar 11 / BL3 Supply L3 to bypass contactor L3
3.2.1
g) Busbar 2 /T1 Motor phase U
h) Busbar 4 /T2 Motor phase V
i) Busbar6/T3 Motor phase W
j) Busbar 8 / BT1 Bypass contactor supply L1 to motor T1
Only on models without
k) Busbar 10 / BT2 Bypass contactor supply L2 to motor T2 internal bypass
contactor
1) Busbar 12 / BT3 Bypass contactor supply L3 to motor T3
Two ports of the same
Two RS485 to MEsoftstart PC App /
m) RJ45 (x2) Modbus RTU interface M(?dbus port for easy /
daisy-chaining
10 Pin Wiring terminal connector _, . . 3.24
n) (x2) Green Wiring terminals on top side 375
10 Pin Wiring terminal t
o) (X2)m Iring terminal connector Green Wiring terminals on bottom side Only on Pro variants 3.24
TFT touchscreen for monitoring and controlling the soft
p) TFT touchscreen starter Only on Pro variants 6
q) HMI panel Potentiometer HMI panel Only on Core variants 5
r) RJ 45 TCP to MEsoftstart PC App / Modbus TCP interface Only on Pro variants 7.2
s) Earthing stud Chassis ground 3.2.2
t) Protective cover Finger guard for terminals 3.2.3
Do not remove this label. The warranty is void if the
u) Warranty label .
label is removed or damaged
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2. INSTALLATION INSTRUCTIONS

This chapter explains the installation of the MEsoftstart/I00, MEsoftstart/I01, MEsoftstart/I02, MEsoftstart/I03 and
MEsoftstart/104 model soft starters. Note that for safety reasons, it is important to install the soft starter in a cabinet or
enclosure where the terminals will not pose a hazard to personnel. This section shows how to safely install the soft starter and

provides guidelines for the selection or design of a suitable motor control centre cabinet / enclosure.

A\ Always read the instructions before installing, connecting and using the equipment.

2.  INSTALLATION INSTRUCTIONS .....cocciuiiiiiiinniiiiinniniisnnienisassienssssstesssssssesssssssssssssssnesssssssssssssssnssssssssssnsssssnsasssssasssnssssans 17

2.1 PREPARING FOR SOFT STARTER INSTALLATION ..

2.2 MOTOR CONTROL CENTRE CABINET DESIGN ..
2.3 SOFT STARTER INSTALLATION ....evvvvvvvrrrnenens
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2.1 Preparing for soft starter installation

The peripheral devices that are needed around the soft starter need to be specified before planning the installation of the soft

starter.

The soft starter can be wired to start a normal 3-wire motor or inside-delta on a six-wire motor. The installation and wiring of
the soft starter is similar for the normal and the inside-delta connections, but there may be implications for the enclosure size

and cable length, as well as the selection of external bypass contactor for the different ways of connecting the motor.

2.1.1 Normal Delta 3-wire connection

The diagram below shows the connection diagram for the soft starter with and without built-in bypass contactor, for normal 3-
wire connection. With this method of connecting the motor, the full motor starting current flows through the soft starter
switching elements during start-up. After start-up and if a built-in or external bypass contactor is used, the full running current
of the motor flows through the contactor. If no bypass contactor is used, the motor’s continuous running current flows through

the soft starter switching elements.

MEsoftstart with built-in bypass contactor MEsoftstart with external bypass contactor MEsoftstart without bypass contactor
in a 3-wire normal connection in a 3-wire normal connection in a 3-wire normal connection
Supply Supply Supply
L1zl L1 T L3 111213
Circuit Circuit Circuit
breaker and breaker and breaker and
fuses fuses fuses
1135 13l 1] 3| 5|
Built-in External
Bypass Contactor Bypass Contactor
7 7
5 g
b1 i1 11]

v_
o
v,

£ 8
0] i |
13] 1 12]
MEsoftstart MEsoftstart MEsoftstart
246 2[4 5| B
v ¥ v
Lhu” W/ | L us W | LU W |

Figure 4 — Soft starter circuit diagram for 3-wire delta motor

With this method of installation, the bypass contactor must be scaled for the full running current of the motor. Only three

cables are needed to run the distance to the motor.
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2.1.2 Inside-delta 6-wire connection

The diagram below shows the connection diagram for the soft starter with and without built-in bypass contactor, for an inside-
delta 6-wire connection. With this method of connecting the motor, 58% of the motor’s starting current flows through the soft
starter switching elements during the start-up ramp. After start-up and if a built-in or external bypass contactor is used, 58% of
the running current of the motor flows through the bypass contactor. If no bypass contactor is used, 58% of the motor’s

continuous running current flows through the soft starter switching elements.

MEsoftstart with built-in bypass contactor MEsoftstart without bypass contactor in a 6-wire inside-delta
in a 6-wire inside-delta connection connection showing an optional external bypass contactor
supply Supply
L1 L2L3 L1 L2L3
Circuit Circuit
breaker and breaker and
fuses fuses
1]3[5 1| 3| 5
Built-in
Bypass Contactor Optional External
7| Bypass Contactor
C
11

8
10|
12|

MEsoftstart MEsoftstart

Figure 5 — Soft starter circuit diagram for 6-wire inside-delta motor

A\ Ensure to connect the grid-side terminals of the inside-delta motor to the soft starter L1, L2, L3 terminals. Incorrectly

connecting them to the Bypass terminals may damage the soft starter. Refer Figure 19.

A\ Note that for inside delta wiring the Earthing Leakage protection is not active.
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Take special note of the wiring of an inside delta motor when the grid connection on the soft starter is clockwise or anti-

clockwise. Refer to Figure 6 to understand the difference.

MEsoftstart with clockwise grid connection onto clockwise motor MEsoftstart with anti-clockwise grid connection onto anti-clockwise
rotation in inside delta motor rotation in inside delta
cl 35 91 3| 5
L1fL2L3 L1 L2|L3
¥4 7
9 L]
11 11

2
10
12| 12|

MEsoftstart MEsoftstart

Figure 6 —6-wire Inside-delta wiring for clockwise and anti-clockwise grid rotation
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2.1.3 Soft starter and Peripheral devices

A\ Always check the nameplate information on your motor before designing the peripheral devices

Figure 7 shows the MEsoftstart/101 Core model soft starter and the associated peripheral devices. The installation for the other

MEsoftstart models will be the same.

L1

2

L3
Power
Ground — — — — — — — — — — - 1T - - - - —

Emergency Stop
Motor protection:

(AND optional
@ \ \ \ Circuit Breaker

ShuntTrip Relay) _ _,,
2 Amp Bypass

Emergency stop \ \ contactor relay signal
circuit breaker

Soft starter
[] [] [] protection: Fuses

=)

Chassis

ground 8
Bypass

contactor

Bypass
contactor
relay out

Motor Temperature Sensor
(read by soft starter; -«
Connect to green terminal)

Figure 7 — Soft starter circuit diagram with peripheral devices
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The items in Figure 7 are further described in Table 7 below.

Table 7: Peripheral devices in the soft starter installation

Item | Name Description Refer
1. Soft starter (MEsoftstart/I00, The MEsoftstart soft starter connects to the supply voltage on the top side and to the | Figure 3
MEsoftstart/I01, motor on the bottom side.
MEsoftstart/102,
MEsoftstart/I03,
MEsoftstart/104)
2. Moulded case circuit breaker The circuit breaker must be selected according to the maximum current of the motor. | -
(MCCB) The circuit breaker should ideally be controllable from an Emergency Stop button and
the soft starter Shunt Trip Relay.
3. Fuses The fuses are required to protect the soft starter SCRs against excessive currents. The | Figure 5
fuses should ideally be in line between the circuit breaker and the soft starter and
outside the delta for 6-wire installations. The fuses should be selected as follows for
the different MEsoftstart models:
Model Minimum Max 1%t Recommended 30 sec rating
Fuse current rating Mersen? Fuse @ 690V
MEsoftstart/I00 160A 6050 pc31ud69v160tf 330A
MEsoftstart/101 315A 125000 pc30ud69v315tf 750A
MEsoftstart/102 500A 322000 pc31ud69v500tf 1300A
MEsoftstart/103 900A 1330000 pc33ud69vo00tf 2890A
MEsoftstart/I04 1000A 1330000 pc33ud69v1000tf 3200A
4. Bypass contactor Installed to run the motor when at full speed. The ‘BYPASS CONTACTOR’ discrete | Figure 25
output signal (refer Table 13) from the soft starter should be used to control the bypass
(Only applicable to contactor. Select the bypass contactor according to the maximum running current of
ME.softstart models without the motor as indicated on the motor manufacturer’s label. If the motor is wired in an
built-in bypass contactor) o o
inside-delta circuit, the bypass contactor may be selected to be 58% of the motor rated
running current.
Refer to Mitsubishi Electric’s non-reversing Magnetic Contactors.
5. Bypass contactor relay circuit This circuit breaker is a 2A circuit breaker protecting the Soft starter output signal that
breaker activates the external Bypass contactor via a 50/60Hz coil. The contactor coil is
(Only applicable to powered from the supply voltage and should be selected according to the supply
MEsoftstart installations with voltage
external bypass contactor)
6. Emergency stop A STOP button that will open the MCCB to disconnect all power to the soft starter and | -
motor.
7. Motor Temperature Sensor The motor temperature sensor is read by the soft starter. The soft starter uses this | -
reading to protect the motor from overheating.
8. Induction motor Configured as a 3-wire motor for normal delta connection or 6-wire for inside delta | -
wiring.

2.1.4 Capacitors for power factor improvement

Capacitors for power factor improvement must not be connected on the output of the soft starter (between the soft starter and

the motor). If power factor correction is required, add the capacitors on the grid-side of the soft starter.

2 Mersen is a tradename of Mersen S.A. headquarted in France.
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2.2 Motor control centre cabinet design

A soft starter unit uses semiconductor devices. To ensure reliable operation and long service lifetime for the soft starter, it is

important to operate the soft starter in the ambient environment that complies with the equipment specifications.

When designing or selecting a soft starter cabinet, the structure, size and device layout inside the cabinet should be determined

by considering issues such as:

e Safe and easy access for wiring;

e Safe and easy access to the HMI for configuring and monitoring;

e Heat generation and cooling of the soft starter;

e Peripheral devices that need to be in the cabinet and

e  The operating environment.

2.2.1 Minimum cabinet size

The minimum cabinet size should be decided upon by considering the following:

a) The circuit layout with peripheral devices (refer par 2.1);

b) The installation environment (refer paragraph 2.2.2);

c) Air flow requirements of the soft starter (refer par 2.3.3);

d) Cooling requirements inside the cabinet (refer paragraph 2.2.3);

e) Minimum space required around the soft starter (refer par 2.3.3).

2.2.2 Soft starter installation environment

The following table lists the standard specifications of the soft starter installation environment.

Table 8: Soft starter environmental specification

Environmental Model Specification Notes
parameter
surrounding Air Measurement position 5 cm from the soft
g -10°C to +60°C starter inside the closed cabinet
temperature
De-rate above 50°C at 1.4% per °C
Realtive humidity < 85% Ideally < 50% @ 50° to < 85% @20°C
Storage temperature MEsoftstart/I00 -30°C to +70°C
Atmosphere MEsoftstart/I01|indoors - free from corrosive gas, flammable
P MEsoftstart/102 gas, oil mist, dust and dirt
MEsoftstart/103 For the installation at an altitude above 1400m
Altitude MEsoftstart/104 1400 m above sea level. de-rate the rated current of the soft starter at
0.67% per 100 m
0.02g%/Hz from 10 to 50Hz, reducing linearly
_li 2
Vibration on a log-linear plot to 0.0001g"/Hz at 500Hz. Road transport vibration only

(directions
of X, Y, Z axes)

Using the soft starter in an environment that does not satisfy these conditions, will deteriorate its performance, shorten its life

span and can lead to failure. The following paragraphs contain suggested measures to ensure that the environment complies

with the specification.

23 Installation Instructions

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

ELECTRIC

Changes for the Better

MITSUBISHI @ for a greener tomorrow

2.2.2.1 Temperature

For the MEsoftstart range of soft starters, the permissible surrounding air temperature of the soft starter is between -10°C and
+60°C. Always operate the soft starter within this temperature range. Operation outside this range will considerably shorten
the service lives of the semiconductors, parts, capacitors and other electronics. Take the following measures to keep the

surrounding air temperature of the soft starter within the specified range.

(a) Measures against high temperature

o Use aforced ventilation system or similar cooling system. (Refer to par 2.2.3 on page 26.)
Install the cabinet in an air-conditioned chamber.
Block direct sunlight.

Provide a shield or similar plate to avoid direct exposure to the radiated heat and wind of a heat source.

O O O O

Ventilate the area around the cabinet well.

(b) Measures against low temperature
o Provide a space heater in the cabinet.

o Do not power OFF the soft starter. (Keep the motor start signal of the soft starter OFF.)

(c) Sudden temperature changes
o Select an installation place where temperature does not change suddenly.
o Avoid installing the soft starter near the air outlet of an air conditioner.

o Iftemperature changes are caused by opening/closing of a door, install the soft starter away from the door.

2.2.2.2 Humidity

Operate the soft starter within the specified ambient air humidity. Too high humidity will pose problems of reduced insulation
and metal corrosion. On the other hand, too low humidity is conducive to the build-up of static electricity and may cause

dielectric breakdown in solid state devices.

(a) Measures against high humidity
o Seal the cabinet and provide it with a hygroscopic agent.
o Provide dry air into the cabinet from outside.

o Provide a space heater in the cabinet.
(b) Measures against low humidity

o Air with proper humidity can be blown into the cabinet from outside. Also, when installing or inspecting the unit,

discharge your body (static electricity) beforehand.
(c) Measures against condensation

Condensation may occur if the cabinet temperature changes suddenly or if the outside air temperature changes suddenly.
Condensation causes faults such as reduced insulation and corrosion.
o Take the measures against high humidity in (a) above.

o Do not power OFF the soft starter.
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2.2.2.3 Dust, dirt, oil mist

Dust and dirt may cause such faults as poor contacts, reduced insulation and cooling effect due to the moisture-absorbed
accumulated dust and dirt and in-cabinet temperature rise due to a clogged filter. In an atmosphere where conductive powder

floats, dust and dirt may cause such faults as malfunction, deteriorated insulation and short circuit in a short time.
Since oil mist may cause similar conditions, it is necessary to take adequate measures.

Countermeasures:

o Place the soft starter in a totally enclosed cabinet.

o Take measures if the in-cabinet temperature rises. (Refer to paragraph 2.2.2.1)
o Purge air.
o

Pump clean air from outside to make the in-cabinet air pressure higher than the outside air pressure.

2.2.2.4 Corrosive gas, salt damage

If the soft starter is exposed to corrosive gas or to salt (e.g. near the sea), the printed circuit board and components will corrode,

the relays and switches can deteriorate resulting in unreliable contact.

When it is required to operate the soft starter in this environment, take the measures suggested in the paragraph 2.2.2.3.

2.2.2.5 Explosive, flammable gases

It is not recommended to install and use the soft starter in an environment where flammable gasses are present. The soft starter
is not explosion proof and it will have to be contained in a certified explosion-proof cabinet If possible, avoid installation in such

environments and install the soft starter in a non-hazardous place.

2.2.2.6 High altitude

The soft starter may be used at its recommended current rating, at altitudes lower than 1400m above sea-level. For the

installation at an altitude above 1400 m, de-rate the rated current of the soft starter at 0.67% per 100 m.

If it is used at a higher altitude than 2500m above sea level, thin air will reduce the cooling effect and low air pressure will

deteriorate dielectric strength and a higher rated soft starter model should be selected.

2.2.2.7 Vibration, impact

The soft starter is not designed to withstand periods of high vibration or high impact. The vibration resistance of the soft starter
vibration spectrum is tested at 0.02g%/Hz from 10 to 50Hz, reducing linearly on a log-linear plot to 0.0001g?/Hz at 500Hz for
the directions of X, Y, Z axes. Applying vibration and impacts for a long time may loosen the structures and cause poor contacts

of connectors, even if those vibration and impacts are within the specified values. (Refer to IEC 60068-2-6).
Especially when impacts are applied repeatedly, caution must be taken because such impacts may break the installation feet.

Countermeasures:
o Provide the cabinet with rubber vibration isolators.
o Strengthen the structure to prevent the cabinet from resonance.

o Install the cabinet away from the sources of the vibration.
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2.2.3 Cooling system types for soft starter cabinet

The heat that the soft starter and other equipment (transformers, lamps, resistors, etc.) generates, as well as any incoming

heat (such as direct sunlight) must be dissipated to keep the temperature inside the cabinet lower than the permissible

operating temperature of the soft starter.

When selecting or designing a cabinet for the soft starter, the following cooling considerations (for the cabinet) must be

considered:

The cooling systems are classified as follows in terms of the cooling calculation method.

(a) Cooling by natural heat dissipation from the cabinet surface (totally enclosed type).

(b) Cooling by heatsink (e.g. aluminium fin).

(c) Cooling by ventilation (forced ventilation type, pipe ventilation type).

(d) Cooling by heat exchanger or cooler (e.g. heat pipe, cooler).

Table 9: Cooling systems for soft starter cabinet

Cooling system

Cabinet layout

Comment

Natural ventilation

Natural | (enclosed, open type)
cooling

/

W

<<

\\L—/

This system is low in cost and generally used, but the cabinet size
increases as the soft starter capacity increases.This system is for relatively
small capacities.

Forced ventilation

NN
Natural ventilati 3 : Being a totally enclosed type, this system is the most appropriate for
atural ventilation : . . A S . .
hostile environment having dust, dirt, oil mist, etc. The cabinet size
totally enclosed type S ¢ ’ ’
( y ype) 3 increases depending on the soft starter capacity.
7
( <
This system has restrictions on the heatsink mounting position and area.
Heatsink cooling ety ;L This system is for relatively small capacities.
|
[
Forced
cooling e
==

This system is for general indoor installation. This is appropriate for
cabinet downsizing and cost reduction and often used.

Heat pipe

This is a totally enclosed for cabinet downsizing
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2.3 Soft starter installation

2.3.1 Soft starter placement

Placement of the soft starter needs careful planning. The clearance below the soft starter is required for terminal access for
wiring as well as air inlet and the clearance above the soft starter is required for heat dissipation as well as terminal access for
wiring. Consider the following:

a) Install the soft starter securely on a sturdy horizontal or vertical surface with bolts (refer paragraph 2.3.6).

b) Leave enough clearances and take measures to cool the device (refer par 2.3.3).

c) Leave enough clearance to access terminals to wire the soft starter.

d) Avoid places where the soft starter is subjected to direct sunlight, high temperature and high humidity (refer

paragraph 2.2.2).

e) Install the soft starter on a non-flammable wall surface.

f)  When encasing multiple soft starters, install them in parallel as a cooling measure (refer paragraph 2.3.4)

g) For heat dissipation and maintenance, keep clearance between the soft starter and the other devices or cabinet

surface.

2.3.2 Installation orientation of the soft starter

The MEsoftstart models without internal bypass contactor may be mounted at any orientation, but the recommended
orientation is upright against a wall or against the cabinet back or side (max. deviation from vertical is 22.5°).

This allows for easy access to the HMI, terminals and with natural air flow from bottom to top as shown in Figure 9.

If a MEsoftstart model with an internal bypass contactor is used, the orientation guidelines in Figure 8 should be adhered to.

Figure 8 — Mounting orientation

27 Installation Instructions

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

ELECTRIC

Changes for the Better

MITSUBISHI @ for a greener tomorrow

2.3.3 Air flow around the soft starter

Heat is blown up from inside the soft starter by the small built-in fan. Leave space around the soft starter for ample air flow

through the soft starter cabinet. Any equipment placed above the soft starter should be heat resistant.

T T T > 150mm

Figure 9 — Air flow around the soft starter

2.3.4 Arrangement of multiple soft starters

When encasing multiple soft starters in the same cabinet, generally arrange them horizontally as shown in the right Figure 10
(a). When it is inevitable to arrange them vertically to minimize space, take such measures as to provide guides since heat from

the bottom soft starters can increase the temperatures in the top soft starters, causing soft starter overheating.

Soft Soft Soft Soft
Starter Starter Starter Starter
| Guide || Guide | Guide™
Soft Soft
Starter Starter

Enclosure Enclosure

(a) Horizontal arrangement (b) Vertical arrangement

Figure 10 — Arrangement of multiple soft starters in a single cabinet

When mounting multiple soft starters, take caution not to make the surrounding air temperature of the soft starter higher
than the permissible value by providing ventilation and increasing the cabinet size.

28 Installation Instructions

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

MITSUBISHI : for a greener tomorrow
ELECTRIC ’

Changes for the Better

2.3.5 Arrangement of the ventilation fan and soft starter

Aq /ﬁ{"

e -z
=3 o
/.h \
AA TT »
[} .
- 3
L} '
L

Starter arter
[ -] ‘ [ =]
J

AR
\
AN

<Good example> <Bad example>

Figure 11 — Arrangement of the ventilation fan and soft starter

Heat generated in the soft starter is blown up from the bottom of the unit as warm air by the cooling fan. When installing a
ventilation fan for that heat, determine the place of ventilation fan installation after fully considering air flow. (Air passes
through areas of low resistance. Make an airway and airflow plates to expose the soft starter to cool air.)
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2.3.6 Drilling plan for soft starter installation

When drilling mounting holes in a cabinet, take caution not to allow chips and other foreign matter to enter the soft starter.

Figure 12 through Figure 18 below shows the drilling plan for mounting the MEsoftstart soft starter in a cabinet or against a

wall.

2.3.6.1 MEsoftstart/100 and MEsoftstart/I101 Drilling plan

.
o

Ma sTUD
IN 4 PLACES

M8 FLAT WASHER
IN 4 PLACES

211mm

M8 HEX NUT
IN 4 PLACES

Figure 12 — Drilling plan: MEsoftstart/100 with and without
bypass contactor and MEsoftstart/101 without bypass
contactor

2.3.6.2 MEsoftstart/102 Drilling plan

M10 STUD

M10 FLAT WASHER
(IN 4 PLACES)

-
L
M10 HEX NUT

Figure 14 — Drilling plan: MEsoftstart/102 without bypass
contactor
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M10 STUD

M10 HEX NUT
(IN 4 PLACES)

/

M10 FLAT WASHER /
IN 4 PLACES) /

Figure 13 — Drilling plan: MEsoftstart/101 with bypass contactor

M12 STUD

M12 FLAT WASHER

iN 4 PLACES
== 0|
g
.
S
.
" MI12 HEX NUT
(IN'4 PLACES)

Figure 15 — Drilling plan: MEsoftstart/102 with bypass contactor
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2.3.6.3 MEsoftstart/103 Drilling plan

M10 STUD
IN 4 PLACES

M10 HEX NUT
IN 4 PLACES

21Tmm
211mm

M10 FLAT WASHER
(IN 4 PLACES) /

Figure 16 — Drilling plan: MEsoftstart/103 without
bypass contactor

2.3.6.4 MEsoftstart/104 Drilling plan

M12 HEX NUT
(IN 4 PLACES)

211mm

M12 FLAT WASHER
{IN 4 PLACES)

Figure 18 — Drilling plan: MEsoftstart/103 without bypass contactor
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M12 HEX NUT

M12 FLAT WASHER

{IN 4 PLACES)

Figure 17 — Drilling plan: MEsoftstart/103 with bypass contactor
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3. WIRING

This chapter identifies the terminals and explains the wiring of the MEsoftstart/I01 and MEsoftstart/I02 models soft starter.

A\ Always read the instructions before installing, connecting and using the equipment.

3. WIRING .cciiiititiicitieiiisieeissaneesssssae s eessssae s eessssae s e ssass e e s sessssaessssssstesssssssesessssssesssssstesssssssneesssssssteesssssaeesssssnansssssssaesessans 32
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3.1 Terminal identification

The soft starter has grid-side and motor-side power terminals, an earthing stud. All variants have Modbus RTU cable

connectors and signal terminals on green wiring terminal blocks (grid input side). The terminals are clearly marked on all
MEsoftstart models.

3.1.1 Terminal identification — Pro variants

All Pro MEsoftstart variants have a Modbus TCP RJ45 terminal (grid input side) and additional signal terminals on green

wiring terminal blocks. Figure 19 shows the terminals/connectors for Pro variant models MEsoftstart/I01 and MEsoftstart/102
without built-in bypass contactor.

Pro variant Model MEsoft/101 Model Mesoft/102
View from Top

View from Top

Wire terminal connector X3, X4:
s RS485 terminal connection
(expansion port)
s Inhibit relay input
e Remote start relay input
« External reset relay input
 Temperature Fault output

Wire terminal connector X3, X4:

& R5485 terminal connection
(expansion port)

& Inhibit relay input

& Remote start relay input

e External reset relay input

* Temperature Fault output

¥
—————__ MEsoft modbus TCP connector
11 RI45 GRID side

MEsoft modbus TCP connector
J1 RJ45 GRID side

. GRID input side
Eront view b ik Grid line terminals L1, L2, L3

Grid bypass terminals BL1, BL2, BL3
L L2 3 1

BL1 BL2 BL3
o .
\ Earth stud i

Eront view

e

MOTOR output side:
Motor terminals T1, T2, T3
(Also allows for Bypass

Contactor)
Wire terminal connector X1, X2: Vlew fromithe Bottam
e Relay outputs (Ready, Run, ShuntTrip

Bypass)
e Motor temperature inputs

MEsoft modbus RTU connectors
J2 and J3 RJ45 Motor side
MEsoft modbus RTU connectors

J2 and J3 RJ45 Motor side

Figure 19 — Soft starter Pro variant terminal identification
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3.1.2 Terminal identification — Core variants

Figure 20 shows the terminals for Core variant models MEsoftstart/I00 and MEsoftstart/I01 without built-in bypass

contactor.

MEsoftstart/100 and MEsoftstart/101 Core variants

View from Top

Wire terminal connector X1, X2:
RS485 terminal connection (also on J1 RJ45)

¢ Remote start relay input
e External reset relay input
=S i L
i ® Inhibit input
| e Relay outputs (Ready, Bypass, Fault)
7 I * Motor temperature input
BL1 BL2 BL3
110 1 10 Modbus RTU connector
X1 J1 RJ45 for RS485 signals

. GRID input side
Fromtview g R & Grid line terminals L1, 12, L3
‘ Grid bypass terminals BL1, BL2, BL3

Earth stud

MOTOR output side:
Motor terminals T1, T2, T3
(Also allows for Bypass
Contactor)

View from the Bottom

Figure 20 — Soft starter Core variant terminal identification
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NOTES:

e To prevent a malfunction due to noise, route the signal cables 10 cm or more away from the power cables. Also, separate the
main circuit cables at the input side from the main circuit cables at the output side.

e  After wiring, wire offcuts must not be left in the cabinet. Always keep the soft starter cabinet clean. When drilling mounting

holes in a cabinet etc., take caution not to allow shavings, chips and other foreign matter to enter the soft starter.

3.2 Wiring instructions

3.2.1 Power Terminals — Main circuit

Wiring of the Main circuit of the soft starter and the motor is specified in Table 10 and Table 11 and shown in Figure 21.

Table 10: Power terminals wiring

U] Terminal name Terminal function description
symbol
L1,L2,L3 3 phase AC power input. Connect these terminals via fuses and MCCB to the three-phase supply

lines. (Refer Figure 7).
A\ Ensure to connect the supply power to the correct terminals as
shown in Figure 21 and Figure 19 or Figure 20

T1,T2,13 Soft starter power output to | Connect these terminals straight to a three-phase squirrel cage motor. (No

motor and for models power factor correction capacitors should be fitted between the soft starter

without built-in bypass and the motor).

contactor: Connect these terminals from the bypass contactor to the soft starter
BL1,BL2,BL3 | 3 phase AC power to bypass | Connect these terminals to the external bypass contactor. The bypass

contactor. contactor should be controlled by the Soft starter Bypass Relay output.

Figure 21 — Power wiring on the soft starter

A\ Note that if bypass terminals are not used, they should be covered for safety. The cable sizes and connection lugs for

the Main circuit are specified in Table 11.
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Table 11: Power wiring size and tightening torque specification

Inverter model Lug, Nut and Bolt size Tightening torque Cable size
[Nm]
MEsoftstart/I00 M6 6
MEsoftstart/l01 | — M6 6
MEsoftstart/I02 = M8 ] Select the cable size according to the motor maximum
starting current. Refer to local installation standards
MEsoftstart/I03 @‘9 M12 12 for the site.
MEsoftstart/104 M12 12

3.2.2 Earthing stud

The earthing stud on the soft starter should be connected to the cabinet ground or other low-impedance earthing point using

the guidelines shown in Figure 22. The voltage measuring channels of the soft starter require a system earthing to work correctly.

A lack of proper earthing connection may cause the soft starter to behave erratically.

The Earthing wire should be as short as possible (preferably less than 0.5 m). The earthing stud is an M8 bolt on all MEsoftstart

models. Use the same cable cross section as selected for power wiring in Table 11.

Independent earthing:

Good

Soft Other
starter equipment

I

Common earth point: Common earth cable:
Best Not allowed
Soft Other Soft Other
starter equipment starter equipment

N

Figure 22 — Earthing wiring on the soft starter

3.2.3 Protective guards over the power terminals

After connecting all the AC cables, and before switching on the grid supply power, fit the protective guards supplied with the

soft starter. Pull the side sections slightly apart to slide over the busbar terminal block until the two front lips and lip on each

side clip in position under the terminal block.
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Clipin place Clip in place

" pull sideways ‘

Figure 23 - Fitting protective guards over terminals
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3.2.4 Wiring terminals on the Pro variants

This section defines the wiring terminals on the full-featured MEsoftstart/I pro range of soft starters.

3.2.4.1 Wiring terminal X1 (Pro) — Control outputs

The green wiring terminal X1 on the bottom side of the soft starter (refer Figure 19) provides access to the control outputs of

the soft starter.

Table 12: Control output wiring terminals on the Pro models

Terminal Terminal name Terminal function description
This output signal from the soft starter will be active when the soft starter is ready to start the motor. It
X1-1 Ready-Relay may be used for a remote device to be able to start the motor. The signal will be inactive when configuring
the soft starter and while the motor is starting, running, stopping or the delay between starts is
X1-2 Ready_Relay return implemented.
X1-3 Run-Relay This output signal from the soft starter will be active when the soft starter is busy starting, running or stopping
the motor. It may be used to monitor the operation of the soft starter.
X1-4 Run_Relay return
X1-5 Shunt Trip Relay . . . . . .
This output signal from the soft starter will be active whenever an internal stack over current is detected.
X1-6 Shunt Trip Relay return
X1-7 Phase A These input signals to the soft starter are used to be able to connect a shaft sensor to measure the motor’s
revolutions per minute.
X1-8 Phase B
The MEsoftstart soft starter is not delivered with a shaft sensor. A compatible shaft sensor may be ordered
X1-9 Sensor-GND with the soft starter.
X1-10 Not Connected -

-

Shunt Trip Relay is closed
when stack over temperature W
detected

N
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PLC Inputs X1
o1

> —\Ready-ReIay

‘.Cz) I o— Ready_Relay return

‘@ | D—\Run-ReIay

WZ)\ l D-—| Run_Relay return
N\ S i
Kf;/"‘ I Ef_] Shunt Trip Relay
I n
‘(fj I D— shunt Trip Relay retum

@) B D| Phasea

Shaft Sensor — refer sensor 7N e Ph B
installation manual \G/ I D e

Pulse-GND

©)
Nt/

|| -
O

i)

)
N

D) Not Connected

H

Figure 24 — Terminal X1 (Pro) — wiring example
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3.2.4.2 Wiring terminal X2 (Pro) — Temperature Sensors and Contactor control

The green wiring terminal X2 on the bottom side of the soft starter (refer Figure 19) provides access to the terminals where the

external temperature sensors should be connected and where the reversing or bypass contactors can be connected.

Table 13: Temperature sensor input and contactor output terminals on the Pro models

Terminal Terminal name Terminal function description

X2-1 PT-100 (A) PT-100 3-wire temperature sensor.

X2-2 PT-100 (B) Note: MEsoftstart soft starters are not delivered with a temperature sensor as standard. Please include
the optional, compatible temperature sensor when ordering the soft starter.

X2-3 PT-100 (B)

X2-4 LM35 GND These terminals provide access to 24V and ground for an LM35-type temperature sensor on the motor.
The soft starter will read the sensor and be able to limit current to the motor when the temperature rises

X2-5 LM35 Signal above the pre-configured maximum for the motor. Refer Figure 7.
Note: MEsoftstart soft starters are not delivered with a temperature sensor as standard. Please include

X2-6 LM35 +24V . . .
the optional, compatible temperature sensor when ordering the soft starter.

X2-7 Reversing Contactor Note: Future function —not available in MEsoftstart firmware version 2.0 and earlier
Terminals for a reversing contactor that is under the Soft starter control — used for braking a motor for fast

) stop.
X2-8 Reversing Contactor The firmware version no. can be found at the top of all TFT touchscreen displays (see Figure 39) and/or on
Return a Modbus master such as the PC App (see Figure 58).
X2-9 Bypass Contactor Terminals for an external bypass contactor that is under the Soft starter control.
x2-10 Bypass Contactor (* Ensure to configure the soft starter for use with a bypass contactor.)
i Return

&

Supply

< ,,,,,,

— —

Fix the temperature sensor
lug where the motor is
expected to build heat

| —_—
N v

-

PT100 (A)
PT100 (B)

PT100 (B)

Motor Temp GND
Motor Temp Signal

Moter Temp Vee

Supply

Reversing
Contactor

Reversing Contactor

Reversing Contactor Return

Bypass Contactor

TTT

Bypass Contactor Return

External Bypass
contactor
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Figure 25 — Terminal X2 (Pro) — wiring example
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3.2.4.3 Wiring terminal X3 (Pro) — Communications and Control inputs

The green wiring terminal X3 on the top side of the soft starter (refer Figure 19) provides access to the wiring terminals for the

PC Interface and is where the Auto/Maintenance, remote start and reset signals to the soft starter, should be connected.

Table 14: Communication and Control I/O wiring terminals on the Pro models

Terminal Terminal name Terminal function description
X3-1 - . ) . N
RS-485 A and -B Communication port for control expansion. Two wire RS485-A and RS485-B terminals. Functionality to be
X3-2 defined.
X3-3 RS-485 Ground
X3-4 Over Alarm Output: Motor overload alarm. This output is activated when the measured current is higher than the
frame size or higher than the Motor Overload Current (MOLC) parameter in the configuration.
X3-5 Over Alarm Return
X3-6 Fault / Incoming Alarm Output: This is a configurable output and can be set to either be an indication of 3 phase power present
in the soft starter OR a fault detected by the soft starter.
X3-7 Fault / Incoming Alarm
B Return The Fault output is reset when the user presses RESET on the TFT or via the PC interface or remote reset.
Input: Auto / Maintenance. When this signal is active the Soft starter is in ‘Auto’ and control will be
possible from any remote location via RTU, TCP, PLC discrete inputs AND the TFT or Pot HMI on the
box. When this signal is not active the Soft starter is in ‘Maintenance’ and the control will be possible
X3-8 Auto / Maintenance from local location only i.e. via TFT or Pot HMI.
A\ NOTE that this is a normally-closed switch connection. If not used the terminals must be
bridged or the soft starter will be in Maintenance.
X3-9 Return This is the return signal for Auto/Maintenance input AND Remote Start input.
Input: When the soft starter is configured for ‘REMOTE’ control, this input will start the soft starter.
This is an input signal to the soft starter and may be used to remotely start the motor from e.g. a PLC
X3-10 Remote Start controller. The controller should use the Ready Relay output (refer Table 12 X1-1 and X1-2) to be able
to detect when the soft starter is ready to start the motor.
A NOTE that the system must be configured for REMOTE operation (refer paragraph 6.7.1).
Close this contactor to start the motor, open it to Stop the motor.

Modbus Controller

Soft starter is shipped with a itk < .

RS-485 A

RS-485B

Configurable relay:

RS-485 Ground

/'—\Overload Alarm Relay

| E— Overload Alarm Relay return

Overload Alarm relay is closed
when the soft starter detects an
over current condition

Fault relay is closed when any fault condition is | { Fault/LineVoltage
detected J Alarm Relay
. Line Voltage is closed when power is available | (71 | | '—— FaultiLine Voltage Return
ormally closed. Open ) < [
e in the soft starter

between X3-8 and X3-9. Remove if

external switch

this function will be done from V

Auto/Maintenance in'\‘
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Close to Start (and )
run). Cpen to Stop

Remote Start in

PLC Inputs

Figure 26 — Terminal X3 (Pro) — wiring example
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3.2.4.4 Wiring terminal X4 (Pro) — Control I/O and power

The green wiring terminal X4 on the top side of the soft starter (refer Figure 19) provides access to the wiring terminals for the
PC Interface and is where the Reset, Temperature fault monitoring and external 24V DC may optionally be connected.

Table 15: DC power and Control I/O wiring terminals on the Pro models

Terminal Terminal name Terminal function description

This is an input signal to the soft starter and may be used to remotely reset the soft starter from e.g. a
X4-1 External reset-in PLC controller.

A NOTE that the system must be configured for REMOTE operation (refer paragraph 6.7.1).

X4-2 External reset-in return Close this contactor to reset the soft starter, open it to allow the soft starter to continue.
X4-3 Temperature Fault Output: This output is set active when the soft starter trips due to a high temperature on internal
heatsinks or on the motor.
X4-4 Temperature Fault return
X4-5 Not Connected -
X4-6 Not Connected -
Xa4-7 Not Connected -
X4-8 Not Connected -
X4-9 24V DC Provide 24V DC (1A) on this input to be able to safely configure the soft starter, or update software,
without having the 3 phase power connected.
X4-10 DC Ground
X4
PLC Inputs ——7
€ @\ I [ External Reset in
| N4
Push to Reset -I ﬁ
{ ernal Reset in return
O] I=
—
=
@)) I D Temperature Fault Relay
I
( i) I )— Temperature Fault Relay

return

[0 NotConnected

\\
j {

f @

/
Reserved. "/@/“ ID Not Connected

qf

Do not connect
Not Connected

L

\E

Not Connected

f

24V DC power supply
I

Only required for safe configuration
or software upgrade when 3 phase
power is not required.

|

©)
2 [N
| | .

o U

24V DC (1A)

DC Ground

U

|

Figure 27 — Terminal X4 (Pro) — wiring example
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3.2.5 Wiring terminals on the Core variants

This section defines the wiring terminal connectors for the MEsoftstart/I Core variants of Industrial soft starters.

3.2.5.1 Wiring terminal X1 (Core) — Control outputs

The green wiring terminal X1 on the top side of the soft starter (refer Figure 20) provides access to the control outputs of the

soft starter and is where the external temperature sensors should be connected.

Table 16: Control output and temperature sensor wiring terminals on the Core models

Terminal function description

This output signal from the soft starter will be active when the soft starter is ready to start the motor. It
may be used for a remote device to be able to start the motor. The signal will be inactive when configuring
the soft starter and while the motor is starting, running, stopping or the delay between starts is
implemented.

This output signal from the soft starter will be active when the start-ramp is completed and the motor is
running. It may be used to switch power to the motor using a bypass contactor once the motor is running
and to again open the bypass contactor when the soft starter is stopping the motor. Refer Figure 7

This output signal from the soft starter will be active whenever an internal stack over current is detected.

Terminal Terminal name
X1-1 Ready-Relay

X1-2 Ready_Relay return
X1-3 Run/Bypass Relay
X1-4 Run/Bypass_Relay
X1-5 Fault Relay

X1-6 Fault Relay return
X1-7 Not connected
X1-8 PT-100 (A)

X1-9 PT-100 (B)

X1-10 PT-100 (B)

-PT-100 3-wire temperature sensor.

Note: MEsoftstart soft starters are not delivered with a temperature sensor as standard. Please include
the optional, compatible temperature sensor when ordering the soft starter.
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Figure 28 — Terminal X1 (Core) — wiring example
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3.2.5.2 Wiring terminal X2 (Core) — Control 1/0 and power

The green wiring terminal X2 on the top side of the soft starter (refer Figure 20) provides access to the wiring terminals for the

PC Interface and is where the Auto/Maintenance, remote start and reset signals to the soft starter, should be connected.

Table 17: Communication and Control I/O wiring terminals on the Core models

Terminal Terminal name Terminal function description

X2-1 External reset-in This is an input signal to the soft starter and may be used to remotely reset the soft starter from e.g. a
PLC controller.
NOTE that the system must be configured for REMOTE operation (refer paragraph 6.7.1), close this
contactor to reset the soft starter, open it to allow the soft starter to continue.

X2-2 External reset-in return
Input: This input will start the soft starter when the switch is closed and stop the soft starter when the
switch is opened.

X2-3 Remote Start/Stop
This is an input signal to the soft starter and may be used to remotely start the motor from e.g. a PLC
controller. The controller should use the Ready Relay output (refer Table 12 X1-1 and X1-2) to be able
to detect when the soft starter is ready to start the motor.

Remote Start/Stop
X2-4 Return and Auto / NOTE that the if the system is started with this signal and then stopped from the HMI push-button
Maintenance Return | ©F Modbus controller, this switch will first have to be opened and then again closed before the

motor will again start from a remote signal
Input: Auto / Maintenance. When this signal is active the Soft starter is in ‘Auto’ and control will be
possible from any remote location via RTU, TCP, PLC discrete inputs AND the TFT or Pot HMI on the
box. When this signal is not active the Soft starter is in ‘Maintenance’ and the control will be possible

X2-5 Auto / Maintenance from local location only i.e. via the Potentiometer HMI.
NOTE that this is a normally-closed switch connection. If not used the terminals must be bridged
or the soft starter will be in Maintenance.

X2-6 Modbus RTU communication port. Two wire RS485-A and RS485-B terminals.

RS-485 A and -B

X2-7
(This port is also available on J2 and J3 RJ45 connectors)

X2-8 RS-485 Ground

X2-9 DC Ground Provide 24V DC (1A) on this input to be able to safely configure the soft starter, or update software,
without having the 3 phase power connected.

X2-10 24V DC
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|
|

External Reset in
Push to Reset —I
External Reset in return

Remote Start/Stop in

Normally closed.
Close to Start (and )
et O o SRR ) Return (Combined)

Soft starter i's shipped with a link - -
between X2-4 and X2-5. Remove ff

this function will be done from
exlernal switch

Auto/Maintenance in

RS-485 A

1200

Oron last RTU
terminate

Modbus Controller RS-485 B

RS-485 Ground

24V DC power supply
I e, 7 DC Ground
& 24V DC (1A)
1

Only required for safe configuration
or software upgrade when 3 phase
power is nof required.

Figure 29 — Terminal X2 (Core) — wiring example

3.2.6 MEsoftstart PC Interface

The MEsoftstart PC interface is available as a two-wire R5485 port plus ground Modbus RTU interface on all MEsoftstart/I models
(MEsoftstart/I00 — MEsoftstart/104).

On Pro variants of MEsoftstart/I01 — MEsoftstart/104, the MEsoftstart PC interface is also available on the Modbus TCP interface
(on the Ethernet port).

For the Modbus RTU it is recommended to use the dedicated R5485 to USB cable that is available with the MEsoftstart PC App.

This cable plugs in on the J2 or J3 RJ45 connectors on the soft starter (refer Figure 19) and connects to a USB port on the PC.

Note that drivers for the RS485 to USB converter may need to be installed. For the MEsoftstart dedicated cable, the drivers will

be provided with the cable. Refer par 7.1 for instructions to install the drivers and the application.

The soft starters may be daisy-chained on the RS485 line to enable the PC to configure them one after the other without having

to move the cable. To minimise reflections the RS485 lines need to be terminated with a 120Q resistor at the far end.

Modbus TCP is available on the Pro variants’ Ethernet RJ45 port on J1 and a standard Ethernet cable may be used between the
soft starter and the PC, SCADA or PLC as required.
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4. PRECAUTIONS FOR USE OF THE SOFT STARTER

A\ This chapter explains the precautions for use of this product. Always read the instructions before using the equipment.

4. PRECAUTIONS FOR USE OF THE SOFT STARTER ......ccciiiiiiiiiiiiiiiiiicininnsnssseaniesesens s ssssssssseseessnsssssssssssssssssssessssssssnns 45
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4.1 Checklist before applying power

The MEsoftstart/| series soft starter is a highly reliable product, but an incorrect peripheral circuit may shorten the product life

or damage the product. Before starting operation, always recheck the following points:

Checkpoint

Countermeasure

Refer

Checked

The soft starter model is
appropriate for the motor
that will be connected to
it.

If the soft starter model is not appropriate
for the motor that it is connected to, the
starting current may not be enough and the
motor can overheat.

- Consider a larger model soft starter.

- Consider connecting the soft starter inside
delta to the motor.

- Consider adding an external bypass
contactor (for models without built in
contactor) - this may reduce the thermal
load on the soft starter.

- Contact your local distributor for
assistance to find the best solution.

Table 1
Table 2
Table 3

Model:
Continuous
rated
current:
Max.
starting
current:
Max
starting
current:

600A

1440A

750A

Table 4Table 4
Table 5

MEsoftstart/103

Normal
duty

Heavy
Duty

There is adequate space
for air-flow around the soft
starter.

If the air-flow is restricted, the soft starter
will overheat and trip.

Paragraph 2.3.3

Terminals are insulated.

Use terminals with insulation sleeves to wire
the power supply and the motor.

Figure 21

The main circuit cable
gauge is adequate.

Use an appropriate cable gauge to suppress
the voltage drop to 2% or less. If the wiring
distance is long between the soft starter and
motor, the voltage drop in the main circuit
will cause the motor torque to decrease.

Local standards

The wiring is correct:

Wiring between the supply
lines

(L1, L2, L3), Circuit breaker,
Fuses, soft starter and
motor is correct.

If an external bypass
contactor is used, the
wiring between the bypass
terminals is correct.

Direct application of power to the motor-
side output terminals (T1, T2, T3) of the soft
starter will damage the soft starter.
Inadvertently connecting the supply lines to
the Bypass terminals will damage the soft
starter
- Confirm that the line voltage is within the
soft starter’s rated voltage range.

- Confirm that the circuit breaker selected is
adequate for the motor maximum starting
current.

- Confirm that the fuses that are installed
are according to the specification in Table
7 for the selected soft starter model.

- Confirm that if an external bypass
contactor is used, the contactor is rated
for the operating current of the motor.

Table 7
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Checkpoint

Countermeasure

Refer

Checked

- If the phases to or from the bypass
contactor are swapped around, a short
circuit will be caused between phases
when the soft starter closes the bypass.

- Before switch-on, inspect to confirm that
the phases on the bypass contactor are
wired using the same orientation as on
the soft starter.

No wire offcuts or
remnants from drilling
are left in the enclosure.

Wire offcuts can cause failure or
malfunction. Always keep the soft starter and
enclosure clean.

When drilling mounting holes in a cabinet
etc., take caution not to allow chips and
other foreign matter to enter the soft starter
or to remain the the enclosure.

Paragraph 2.3.6

the circuit breaker and is in
a position where the
operator has easy access.

power to the soft starter and the motor and
should be hard wired to the main circuit
breaker to ensure that the operator can
reliably stop the motor in case of an
emergency.

The protective covers are in | The protective covers should be replaced Par3.2.3
place over the Grid and once the wiring is done and before applying

Motor terminals. power to the soft starter.

Emergency stop is wired to | The emergency stop should remove all Figure 7

Countermeasures are taken
against EMIL.

The input/output (main circuit) of the soft

starter includes high frequency components, |~

which may interfere with the communication
devices (such as AM radios) used near the
soft starter. In such case, install a noise
filter.

On the soft starter's output
side, there should be no
power factor correction
capacitor, surge suppressor,
or radio noise filter
installed.

Such installation will cause the soft starter to
trip or the capacitor and surge suppressor to
be damaged. If any of the above devices are
connected, remove it before power is
applied.

Paragraph 2.1.4

No short circuit or ground
fault is present on the soft
starter's output side.

- Ashort circuit or ground fault on the soft
starter's output side may damage the soft
starter.

- Fully check the insulation resistance of
the circuit prior to installing the soft
starter. Repeated short circuits caused by
peripheral circuits inadequacy or a
ground fault caused by wiring insulation
inadequacy or reduced motor insulation
resistance may damage the soft starter
module.

- Fully check the phase-to-earthing

(ground) insulation and phase-to-phase
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Checkpoint

Countermeasure

Refer

Checked

insulation of the soft starter's output side
before connecting the soft starter.

- This is especially important for an
installation with an existing or old
motor or use in a hostile atmosphere to
make sure to check the motor insulation
resistance.

The voltage applied to the
soft starter I/O signal
circuits is within the
specifications.

Application of a voltage higher than the
permissible voltage to the soft starter 1/O
signal circuits or opposite polarity may
damage the 1/0 devices.

Paragraph 3.2
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5. BASIC OPERATION — CORE MODELS

This chapter explains the configuration and the basic operation of the core variants of MEsoftstart Industrial soft starter.

A\ This chapter explains the operation and use of this product. Always read the instructions before using the equipment.

5. BASIC OPERATION — CORE IVIODELS .......iiuiiiiiniiiieniieniiieniiiiasiistasssssesssssesssssssssssssssssiassessassesssssessssssssssssnssssansssanssssasssssnns 49
5.1 POWER-UP THE SOFT STARTER ..veveuveveetessesseressessesessesessessesessessessssessessssessessssessessessssessessessssessessssessesssessessessssessensesessessesessess 50
5.2 CONFIGURE THE SOFT STARTER FOR THE APPLICATION .....veuveuietessereeresessesesesseseesessessesessessensessssessasessessesssessensessssessensesessessesesseses 51
5.3 CONTROLLING THE SOFT STARTER .veuveueeuistereereisessereesesseseesesessessesessessessssessessesensessessssessesssssssessessssessessessssessesessensessesessenseseasesses 53
5.4  TROUBLESHOOTING THE MESOFTSTART/I CORE VARIANT ...cvvviureneerereseesessensessesesessessesessensesensensesessessessssessensessssessensesessensesessensn 56
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5.1 Power-up the soft starter

On power-up, the soft starter will be in IDLE mode. The user will be presented with HMI LEDs that indicates that the power is

present and the supply phase is detected.

| Power LED

When 24V power is present this LED will flash at a frequency of 0.5 Hz. When Modbus RTU communication has been
established and the soft starter is under Modbus control this LED will flash at 1 Hz.

LED state CPU state

Description

LED off No power

No power on the CPU card in the soft starter.

Power present;
0.5Hz Flashing | Modbus not
detected

The power is present on the CPU card. CPU is not detecting any Modbus
communication.

Power present;
Modbus in
control

1 Hz Flashing

The power is present on the CPU card. Soft starter is under Modbus control.
Use the Modbus commands to start and stop the motor.

This LED indicates the detected phase of the applied 3-phase power. The configured phase orientation must be
Clockwise. The interpretation of the Phase LED state is described in the table below.

Description

This occurs before AC power is applied and during phase synchronisation
immediately after application of AC power.

The phase rotation is correct.

| Phase LED
LED state Detected phase
LED off Unknown phase
LED on Correct phase
0-5 H.Z Phase error
flashing

An incorrect phase rotation is detected.

If the Phase LED is flashing the indication is that the phase rotation of the 3-phase grid connection to the soft starter is incorrect.

Switch off the grid voltage and swap the incoming phases.

The Mode LED should be off at this stage, indicating that the soft starter is in IDLE mode. The operational modes of the

MEsoftstart/I core model is illustrated in the Figure 30 below:

Modes of the MEsoft/I Core model

IDLE RAMP
mode mode
START

FawerLp command

*1 - If configured for a soft stop

RUNNING
mode "’ ode™ mode™ mode
STOP
command

RAMP:  DELAY IDLE Time

*2 - Bypassed if a bypass contactor is installed and configured.
*3 — Delay time dependent on the configured Duty

Figure 30 — MEsoftstart/I Core operational modes
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The Mode LED will indicate the operational mode of the soft starter as shown in the table below.

Mode LED

This LED provides feedback regarding the mode of the software. The Mode LED state can be interpreted whenever
the Power LED is flashing.
The interpretation of the Mode LED state is described in the table below.

LED state Software mode Mode description

This is the state when 24Vdc is present, but prior to application of the AC
voltage, or

LED off Idle mode if AC voltage is present but the soft starter is under Modbus control: prior to
a START command.
After a START or STOP command (HMI panel button, Modbus command or

5 Hz Flashing Ramp mode Remote command), while the ramp-up or ramp-down is in progress, the LED
flashes.

LED on Running mode Ramp-up has been completed and if present, bypass contactor has been

engaged. The motor should be running.

After stop or ramp-down is completed, the Soft starter is implementing the

1 Hz flashi Del d
zflashing elay mode restart delay time.

0.5 Hz Error mode An error condition was detected. All switching elements are off. The soft
flashing starter awaits further operator intervention. See error LED for more details.

In the case that the soft starter is in ERROR mode, the Error LED will help to troubleshoot the cause of the fault — refer paragraph
5.4.

5.2 Configure the soft starter for the application

The MEsoftstart/l core models are easy to configure, using the guidelines listed below. The configuration options from the HMI

panel are shown in Figure 31.

® @® (<)

Power/Modbus Mode Phase Error Reset

No bypass Normal Duty Normal Normmal
Bypass Contactor Motor connection
Motor Duty Normal operation or JOG

Bypass Heavy Duty JOG Inside Delta

Start | Stop

Stop Ramp [s]

Start Ramp duration Stop Ramp duration

Start Ramp starting % Stop Ramp ending %

Rated Current % Motor Full Load current

@ ( a\ (% of soft starter current)
N

10 100 &=—=

Current limit during startup

Figure 31 — MEsoftstart/l Core HMI configuration options
The switches to the left and right of the START | STOP key can be used to configure the soft starter as listed below:
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Switch Usage

Bypass The soft starter can be used with a built-in or external bypass contactor. A bypass contactor is activated once
the motor is running and reduces the current through the soft starter switching elements while the motor is
running. If present, the bypass contactor is controlled from the soft starter and is activated as soon as the motor
is running and de-activated before the stop ramp commences.

If the soft starter is configured for use without a bypass contactor, the running current of the motor passes
through the soft starter for the entire time that the motor is running.

A bypass contactor is recommended for installations where the motor is started a few times a day and run for
long periods between starts.

A bypass contactor does not add much value when the motor is started and then run for short intervals.

For models with built-in contactors this switch should always be in the ‘Bypass’ position.

Duty When the soft starter is installed in a site where the motor requires a long start ramp or more than 10 starts
per hour, this switch should be set to Heavy Duty and the selection criteria in Table 1 to Table 2 for Heavy
Duty should be used to scale the motor size and the soft starter. Heavy duty usage generates more heat
internally to the soft starter and the lifespan of the soft starter will be affected if the soft starter is used in an
application that is not suitable for the duty of the motor.

The switch may be set to Normal Duty when the start ramp time is 30 seconds or less and the starts per hour is
10 or less.

Note that when the switch is changed to ‘Normal’ the ‘Maximum Number of starts per hour’ reverts to 10. This
may be changed using the Modbus interface (or PC Application) to any number of starts per hour up to 10.

When the switch is changed to ‘Heavy’ the ‘Maximum Number of starts per hour’ reverts to 60. This may be
changed using the Modbus interface (or PC Application) to any number of starts per hour up to 60.

JOG The soft starter provides the capability to JOG the motor. This functionality may be used to e.g. align a conveyor
belt with a loading bay. The JOG functionality will allow the user to slowly turn the motor while the START button
is being pressed. The motor will coast to a stop when the START button is released.

JOG will run the motor at the percentage as set by the Start Ramp Starting % potentiometer.
The Motor Full Load Current % should be set correctly for the motor that is being used.

The intention of JOG is to use the functionality for short, infrequent periods. Over-use of the JOG function will
overheat the motor and the soft starter and will activate a temperature trip.

The normal setting for this switch is ‘NORMAL’. In NORMAL the START button will initiate a start ramp to start
and run the motor.

Motor connection The soft starter allows for motor to be wired in normal 3-wire connection or in 6-wire inside-delta connection.
The inside-delta wiring allows for a lower current that flows through the soft starter and larger motors may be
used with the same size soft starter. Refer to Figure 5 for Inside-Delta connection.

Refer paragraph 2.1.1 and paragraph 2.1.2 to understand the difference between the wiring, to be able to make
the correct selection.

The potentiometers can be used to configure the soft starter as listed below:

Potentiometer Usage
Start Ramp Duration The duration of the start ramp can be adjusted from 5 seconds to 30 seconds.
Stop Ramp Duration The stop ramp may be disabled by setting this dial to zero and the motor will coast to a stop. When a controlled

soft-stop is required, the stop ramp duration may be set up to 30 seconds.

Start Ramp starting % The Start Ramp may be started between 15% and 60% depending on the load of the motor. Starting the ramp
at too low a percentage will cause heating build-up in the motor without actually turning the motor.
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Stop Ramp ending % If enabled, the stop ramp may be stopped at between 60% and 15% after which the motor will coast to a stop
if not stopped already.

Current Limit during start- | This potentiometer sets the current limit during start-up. The current can be limited between 1x and 6x

up (600%) the full load current of the motor (within the limits of the soft starter). Refer Table 1 to Table 2.
Example: For the MEsoftstart/I00 which is a 100A soft starter with starting current of 240A in Normal Duty,
the starting current for a 22kW motor with full load current of 40A at power factor of 0.8, may be limited to a
value between 240A (6x or 600%) and e.g. 80A (2x or 200%)

Note that if the potentiometer is set to a value higher than the soft starter starting current rating for the
selected Duty and selected motor size, the current will be limited to the maximum that the soft starter can
provide (as specified in Table 1 for the MEsoftstart/I00 and Table 2 for the MEsoftstart/101).

Motor Full Load current This potentiometer configures the size of the motor. The motor size is configured in relation to the soft starter
continuous current.

Examples:

For the MEsoftstart/I00 which is a 100A continuous current soft starter:

e Configure a 22kW motor (with 40A full load current at power factor of 0.8) at 40%.
e Configure a 55kW motor (with 99A full load current at power factor of 0.8) at 100%

For the MEsoftstart/I01 which is a 200A continuous current soft starter:

e  Configure a 75kW motor (with 135A full load current at power factor of 0.8) at 67%.
e Configure a 110kW motor (with 199A full load current at power factor of 0.8) at 100%

5.2.1 Additional configuration parameters

In addition to these parameters, the soft starter may be configured via the Modbus RTU interface for:

e Motor protection class between 5 and 30 (default is 10).

e  PT-100 motor temperature sensor to cause a trip on motor temperature more than the maximum allowed temperature.
e Maximum motor temperature (applicable if the PT-100 is selected) ([90°C - 175°C] - default is 120°C)

e  Motor restart temperature (applicable if the PT-100 is selected) ([40°C - 90°C] - default is 60°C)

e Number of starts per hour [1 — 10] for Normal Duty (default is 10); unlimited for Heavy duty (default is 60)

e Voltage imbalance [0 — 25%]; default is 20%.

e  Current imbalance [0 — 20%]; default is 10%.

5.3 Controlling the soft starter

The MEsoftstart/I Core models are easy to control, from the HMI panel, or from a remote controller via the inputs on the green

1/0 terminals, or from a Modbus controller via the Modbus RTU ports on the bottom of the soft starter.

5.3.1 Using the Auto/Maintenance-feature

The MEsoftstart soft starter features an Auto/Maintenance input on the green terminals, which may be used to prevent

inadvertent START / STOP or RESET control of the soft starter from a remote location while e.g. maintenance is in progress.

Note that to be able to use the Auto/Maintenance function, the Maintenance switch must be wired on the soft starter (refer
Table 17). Note that the Auto/Maintenance input on the soft starter must be normally closed (for the soft starter to be in Auto

control to enable control from remote PLC, or any Modbus master, or the TFT panel). The Maintenance switch must open the
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Auto/Maintenance input on the soft starter to prevent remote control of the soft starter. When the Auto/Maintenance input is
open, the soft starter will only accept control inputs locally on the soft starter, from the TFT panel.

A The Auto/Maintenance feature must never be used in place of a proper safety procedure to ensure the safety of

personnel working on the soft starter or the motor.

5.3.2 Start, Stop or Reset

The user may START, STOP or RESET the motor via the MEsoftstart/I soft starter as shown in Figure 34.

Control from the HMI panel

Press to START;

Press to STOP
\

Press to RESET

Figure 32 — MEsoftstart/l Core — Start, Stop and Reset control options from the HMI panel

Control from the Modbus PC Application

On IDLE screen: Press to START

On RUN screen: Press to STOP

On fault screen: Press to RESET

Figure 33 — MEsoftstart/l Core — Start, Stop and Reset control options from the PC Application
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Control from remote device wired to the green terminals

PLC Inputs

Push to _l
Reset l

Close to Start
(and run).

Open to Stop | I

N m

PLC Inputs

Push to ‘

Resst L

Close to

Start {and }

Normally . | run). Open 7
closed. Open ' fo 5iop i
for

Maintenance

(B} Extemal Reset in

Extemal Reset in retum

Remote Start/Stop in

Return (Combined)

in

@ for a greener tomorrow

Figure 34 — MEsoftstart/l Core — Start, Stop and Reset control options from the green wiring terminals

Note that (when in Auto control) the motor can be started from any of the three control inputs and stopped from any of the

three control inputs.

Example: If the motor is started from a remote controller by closing the switch on the green terminal and then the motor is

stopped by pushing the START/STOP button on the HMI panel, the motor will be stopped and can only be started again from the

remote controller after the switch is opened and then closed again.

A\ If work needs to be done on the motor or the load, ensure that the Main supply is switched off to prevent inadvertent

starting from a remote switch or Modbus Master.

If an error occurs the motor will be stopped and the ERROR LED will be flashing to indicate the cause of the fault - refer paragraph

5.4. Once the cause of the fault is understood and removed, the soft starter will have to be RESET before operation can continue.

RESET can be done from the HMI panel, the Modbus RTU controller or a remote controller on the green terminal.

5.3.3 Jog

The ‘Jog’ functionality is available to slowly crawl a motor and its load to e.g. align a conveyor with a loading bay. Jog can be

configured and controlled from the HMI panel, as shown in Figure 35.
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cCeOe o
Power/Modbus Mode Phase Emor Resel
5. Press and hold the START No bypass Normal Duty Normal Normal

button to JOG the motor 1. Slide switch to ‘JOG’

Bypass Heavy Duty JOG Inside Delta

Start | Stop
4. For JOG this scale is 0 — 3s. Start Ramp [s] Stop Ramp [s]
Set the JOG ramp-up time

3. Set JOG voltage %
between 15% to 60%

2. Set the motor rated
current as % of soft starter
rated current

Figure 35 — MEsoftstart/l Core — JOG setup and control
A\ Take care not to over-use the JOG functionality as the motor and the internal switching elements in the soft starter will

overheat quickly if JOG is done for prolonged periods.

5.4 Troubleshooting the MEsoftstart/l core variant

5.4.1 No LEDs on

When connected to three phase power the Power LED should be on, and the Phase LED should be either ON or flashing. If neither

of these two LEDs are on the following checks should be done:

i Measure the incoming three phase supply power on the Grid-side terminals of the soft starter. If there is not supply
power on all three terminals, check the Main Circuit Breaker and contact the installer to find the problem.
ii. If the supply voltage is present on all three phases (measured on all three terminals) and the soft starter is not showing

any LEDs, please contact your distributor for support.

5.4.2 Flashing Phase LED

i A flashing phase LED indicates that the phase rotation of the 3-phase supply is wrong. Switch off the main circuit breaker

and swap the incoming lines so that Line 1, Line 2, Line 3 is connected to the Power terminals in that order.
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5.4.3 Mode LED flashing at 0.5Hz

A Mode LED that is flashing at 0.5 Hz indicates that the soft starter is in Error Mode and the ERROR LED will show a flash pattern

as described below. Use this table to determine the cause of the fault.

The Error LED provides feedback on error conditions. When no error condition is detected, this LED will be off.
When an error is detected the LED will repeat a sequence of flashes specific to the error condition. The sequence
will consist of a number of 0.5s-on and 0.5s-off flashes, followed by an off-period of 1.5s.
The table below describes the number of flashes for each error condition.
Flashes | Error Description
A motor underload condition (MULC) is detected, with the motor current
2 Motor underload falling below a configured percentage e.g. 10% of the rated motor current for
a period of more than 60 seconds.
. Over- or under voltage condition detected on the input voltage lines or a
3 Line voltage s
brown-out condition was detected.
4 Frequency Detected frequency differs from expected frequency by more than 5%.
5 Over current (start) | Current exceeds the configured current limit during ramp-up.
; Total ramp-up time exceeds the limit configured. This includes the periods
6 Ramp Up Time R g .
where ramping is halted due to the current limit being reached.
7 Motor overload The motor protection curve for the configured protection class was violated.
Over current _
8 . Current exceeds the set current for the motor or soft start limit.
(running)
Supply voltage ) . . .
9 PRy J Voltage levels on input lines differ from each other with more than 20%.
unbalanced
Current flow detected in a line where the switching element is switched off, or
10 Switching element no current flow when the switching element or bypass contactor should be
conducting.
1 Internal Internal temperature of the soft starter is high and caused the soft starter to
temperature high trip.
12 Motor temperature | Motor temperature is high and caused the soft starter to trip to protect the
too high motor.
13 Bypass contactor The soft starter is configured for a bypass contactor, but the contactor did not
not present close (when switching over after the start-ramp is completed).

5.4.4 Phase detection

vi.

vii.

Switch the main supply off.

Measure to ensure that all three phases of the supply voltage is present. Check Circuit breaker and measure continuity

through the fuses on each phase.

Switch main supply on.

Verify that the Phase LED comes on and stays on (not flashing).

Confirm that the phase rotation is the same as the configured phase rotation on the PC Application (the default phase

rotation in Clockwise)

Re-try starting the motor.

If this error occurs repeatedly and all other checks are done, contact your distributor.

5.4.5

Motor underload

Check the motor and the load. This error typically occurs on e.g. a pump application when the pump is running dry.
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ii. Check the Motor size setting (Rated Current% potentiometer) on the HMI panel and confirm that this is correct

according to the manufacturers nameplate. (This setting can also be confirmed on the PC Application).

iii. Adjust the Motor Underload percentage (MULC%) on the PC Application. The default is 10%.

5.4.6 Line voltage

iv. Check the supply voltage levels. Measure all three phases and confirm that the supply voltages are within the limits of

the supply voltage for the soft starter (refer Figure 4).

V. If supply voltage is within limits while the motor is not running, start the motor and monitor the supply voltage while

the motor is running. Measure the supply voltage at the soft starter GRID terminals.

Vi. If this error occurs repeatedly and all other checks are done, contact your distributor.

5.4.7 Frequency

i Check the supply frequency. Measure all three phases and confirm that the supply frequency is within the limits of the
supply frequency for the soft starter (refer 10.1).

ii. If supply frequency is within limits while the motor is not running, start the motor and monitor the supply frequency

while the motor is running. Measure the supply frequency at the soft starter GRID terminals.

iii. If this error occurs repeatedly and all other checks are done, contact your distributor.

5.4.8 Over current (start)

This error occurs during the start ramp.

i Check the motor nameplate for the full load current specification of the motor and re-check the soft starter continuous

current rating as well as the maximum starting current for the MEsoftstart soft starter.

ii. Confirm that the maximum starting current of the MEsoftstart soft starter for the duty required by the installation, is at

least three times the motor full load current (refer paragraph 1.1.1)

iii. If possible, connect the PC Application to the Modbus RTU connector on the soft starter and read back the configuration
(refer par 82). The PC Application will numerically display the configuration of the soft starter so that it is easy to see
where the problem lies.

iv. Confirm that the ‘Rated Current%’ potentiometer is set correctly for the size of the motor (refer paragraph 5.2 above).

— If the motor size is wrong, the soft starter will apply an incorrect ramp during start-up.

V. Check the setting of the ‘Start current’ potentiometer. Turn this potentiometer up to allow for a higher starting current.
A typical start current is between 400% and 200% of the Motor Full Load current.

vi. Check the Normal/Heavy setting — When Heavy duty is selected, the soft starter will limit the starting current.

vii. Confirm that the Normal / Inside Delta switch setting is correct for the installation — When Inside Delta is selected the

soft starter will limit the current to 58% of the required current for the selected motor size.

viii. Confirm that the Start Ramp starting% is not too high for the configured motor size. 60% may be too high for a small

motor especially when wired as inside delta.

ix. If changing the settings does not fix the problem contact your distributor for advice.

5.4.9 Ramp up Time

A trip on Ramp-Up time is an indication that the motor takes too long to start with the Soft starter configuration.

i Make the ‘Start Ramp’ longer
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ii. Make the ‘Start Current’ higher.
iii. Make the ‘Start%’ higher.

iv. If none of these actions resolve the problem, check the motor nameplate for the full load current specification of the
motor and re-check the soft starter continuous current rating as well as the maximum starting current for the

MEsoftstart soft starter and contact your distributor for advice.

5.4.10 Motor overload

This error is related to the Motor protection class. The default protection class is 10. If this causes an error, confirm that the
motor and wiring is correct and check with the motor manufacturer if the protection class may be changed to 20 or 30 using the
PC Application.

5.4.11 Over current (running)

i Check the wiring to the motor.
ii. Check that the motor temperature is not too high.

iii. Confirm that there is no overload on the motor.

5.4.12 Supply voltage and current imbalance

i The default permitted supply voltage imbalance amongst phases is 20% (refer paragraph 5.2.1). Measure the imbalance
and if below 25%, use the MEsoftstart PC app to change the imbalance percentage to 25% if the motor specification

permits that. If more than 20%, contact your plant electrician to check and try to balance phase loading for the plant.

ii. The default phase current imbalance is 10% (refer paragraph 5.2.1). This can be set to 20% maximum using the

MEsoftstart PC application if the motor specification permits it.

5.4.13 Switching element

This error indicates a hardware fault inside the soft starter. Contact your distributor.

5.4.14 Internal temperature high

This error occurs when the temperature inside the soft starter is too high. The soft starter will trip and only allow a restart again

when the soft starter has cooled down to room temperature.
i The error may occur because of overuse of the JOG function.

ii. A long start-up ramp time on a motor with heavy load will also cause a temperature trip. Configuring the soft starter
for Heavy Duty (refer paragraph 5.3 above) for a lower limit during the start ramp, may cure the problem. Re-confirm

the motor size and starting current for Heavy Duty in
iii. Table 1 or Table 2 above.

iv. If there is no overuse or abnormal load or environmental conditions that may contribute to this issue and the soft starter

repeatedly trips on this error, please contact your distributor for advice.

59 Basic operation — Core models

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

MITSUBISHI for a greener tomorrow
ELECTRIC e

Changes for the Better

5.4.15 Motor temperature too high

This error occurs when the temperature on the motor is higher than the ‘Maximum Motor Temperature’ that is configured (refer
paragraph 5.2.1). The soft starter will trip and only allow a restart again when the motor has cooled down to below the configured

‘Motor restart temperature’.

i The error may occur because of overuse of the JOG function.
ii. Check the motor.
iii. Check the load.

iv. If there is no overuse or abnormal load or environmental conditions that may contribute to this issue and the soft starter

repeatedly trips on this error, please contact your motor supplier for advice.

5.4.16 Bypass contactor not detected

This error occurs where the soft starter is configured for a bypass contactor which is not present or not working as it should.
After the start ramp is completed, the soft starter closes the bypass relay and then switches off the SCRs (in which case the motor
will coast to a stop when it should be running, and will switch on hard when it should be stopping if the bypass contactor is not

in place).

i This is most probably a configuration error — if the bypass contactor is not present, ensure that the dip switch on the

HMl is in the correct position showing that a bypass contactor is not present.

ii. The error may be due to a wiring problem where the bypass contactor is not being activated when the start ramp is

completed. Refer to Figure 28.

iii. Confirm that the soft starter output is functioning correctly: First configure for no bypass contactor and start the motor.
Measure the Bypass output on the green connector X1. This contactor should be closed when the start ramp is

completed. (Note that this switching of the relay happens in any case — whether configured for bypass or not).

iv. Confirm that the Contactor is functioning correctly and that it does close when an appropriate activation signal is
applied.
V. If the soft starter is malfunctioning, please contact your distributor for support.

5.4.17 No communication on Modbus interface

If a Modbus Master device is connected to the RTU (RS485) Modbus port on the Core variant soft starter, the soft starter should
start communicating when polled for data. The Power LED should start flashing faster at 1Hz (refer paragraph 5.1), indicating
that communication with the Modbus master has been established. The default settings for the RTU Modbus interface is as

specified in paragraph 10.1, with a Modbus address of 1.

i Check the communication settings on the Modbus master and confirm that they are correct.
ii. If the Modus master is running on a PC, ensure that the correct drivers for the Modbus RTU (to USB) cable is installed
on the PC.
iii. If it is possible that the Modbus settings on the soft starter-side have been changed or tampered with, do the following
to restore factory defaults on the Modbus settings:
a. Switch power off;

b. Unplug all Modbus RTU cables;
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c. Press and hold the Reset button for 20 seconds while switching power on. The four LEDs will flash together
once indicating that the factory restore has been completed;
d. Release the reset button;
e. Retry the Modbus communication with the default communication settings and address of 1.
iv. If the Modbus Master is not the MEsoftstart PC application, test the communication first with the MEsoftstart/I Core
variant PC application (refer paragraph 7.1).
V. Replace the cable with a supplied Modbus RTU cable. Install the provided drivers (refer paragraph 7.1.1.1) and test
again with the MEsoftstart/I Core variant PC application

Vi. If the interface still does not work, contact your distributor for support.
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6. BASIC OPERATION - PRO MODELS

This chapter explains the configuration and the basic operation of the full-featured pro variants Industrial soft starter

A\ This chapter explains the operation and use of this product. Always read the instructions before using the equipment.
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6.2 POWER-UP THE SOFT STARTER ......oeeveerunnnee
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6.1 Operational modes of the soft starter

On power-up, the soft starter will be in IDLE mode. The user will be presented with a menu to Start the motor or to make the

selection to enter a configuration setup menu where parameters can be viewed and changed.

'

IDLE Mode

START MOTOR from TFT display OR
START from discrete input OR
START from PC Interface

ACTIVE Mode

Motor stopped
e ——

Error detected by soft starter

TRIP Mode

Figure 36 — Modes of operation of the soft starter
The soft starter can be configured via the TFT screen on the front panel or via the Modbus RTU or TCP interface using a SCADA
system, or with the MEsoftstart PC Interface. This section describes the configuration using the TFT screen. Refer to par 7.1 for

an overview on using the PC Interface.

If the user selects to configure the soft starter, the user is presented with options to select a Factory Default Configuration
(refer Table 18), or to create a User Configuration. In the case of a User Configuration, changes will be saved to the local non-
volatile memory on the soft starter as the ‘CUSTOM’ configuration. The saved configuration (or CUSTOM configuration) then

becomes the active parameter set that will be used whenever START MOTOR is selected.

The user may at any time revert to the pre-set Factory Defaults (refer Table 18). If the current configuration is unknown, the
user may select to start with a Factory Default set of parameters and then make minor changes on that for a custom

configuration.
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6.2 Power-up the soft starter

At power-up the soft starter TFT display will present the user with the option to Start the motor (if the current configuration is
known) or to configure the soft starter for the required language, size of the motor and settings for the application. Section 6.4
below explains the parameters that can be changed and how that influences the operation of the soft starter.

START screen

Eoft Starter-400VACMator 1
F/W Ver: 1.006
AN

START MOTOR
| C>onfigure éoft ;
] Starter?

\ 2
f
i
CONFIGURE screen RUN screen

Soft Starter-400VACMotor 1
F/W Ver: 1.006

9% Mbal =0 %
=0.0Hz PF=0.00
Udef RPM=0

01 - 400VAC - Motor 1
1

l User Configure ? ‘

[ Factory Defaults? “

[ Accept Current? J

GRot
Ramp Time= 0 :3 M5
SPI3 TIMEOUT Error from RMS

Figure 37 — Power-up the soft starter

6.3 Method of viewing and changing configuration parameters

Once in the parameter configuration screen the parameter can be viewed, changed and saved or changed and cancelled. The

layout and usage of the PARAMETER screen and the EDIT screen are shown in Figure 38.

PARAMETER screen Enter the Parameter screen from the CONFIGURE screen (as shown in
Figure 37) Scroll through the parameters by pressing buttons

‘ to go to the next parameter, or

TO next parameter .
to go to the previous parameter

TO previous parameter
button goes to the START screen (refer Figure 37)

and saves the configuration changes

button goes to the EDIT screen where the parameter
options can be viewed and changed.

» TO START screen

EDIT screen The EDIT screen allows the user to scroll through the options or values

e of the parameter using buttons:

USER CONFIG MENU I
MFS : 75  kVA {mc to go to the next parameter option in the list or in the

. . case of a numeric parameter, to increment
Next option for this parameter

to go to the previous parameter option in the list or in
the case of a numeric parameter, to decrement

to cancel any changes and go to the PARAMETER
screen

Previous option for this parameter

B c=r to save the change and go to the PARAMETER screen.

Figure 38 — Viewing and changing parameters Note that when scrolling through the parameter list - the list will wrap
around and start again with the same list.
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6.4 Parameters

This section explains configurable parameters. Parameters can be viewed and changed when the user selects to ‘Configure the soft
starter’ and then selects ‘User Configure’ (refer Figure 37). A menu will be presented allowing the user to configure the soft starter
as shown below.

Table 18: Configurable parameters of the soft starter

Reference | Parameter group Parameters Factory Default (where applicable)
6.4.1 Basic Setup — Motor

Hardware MEsoft,/104 - 400VAC - Motor 1 . Inside Delta = No
. Workload Norm/Heavy = Normal
USER CONFIG MENU «  Bypass Contactor = Absent
BASIC SETUP . Motor Size kW (depends on frame size)
. Motor Application = Default
. Phase Rotation = Clockwise
. Protection Class = 10
RPM Sensor Presence = No

6.4.2 Basic Setup — Start Setup
. Start Type = Ramp
. Ramp Type = Linear Time
. Ramp Up Time = 10s
Maximum Starting Time = 60s (Normal
Duty) or unlimited (30minutes - Heavy
Duty)
6.4.3 Basic Setup — Stop Setup
MEsoit/104 - 400VAC-Motor 1 *  Stop Type = Coasting

M:9.3 R:-- Ramp Down Time = 10s
USER CONFIG MERU
BASIC SETUP
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Parameters

Factory Default (where applicable)

MEsoft/I04 - 400VAC -Motor 1
M:9.3 R:-.-

| USER CONFIG MENU |
ADVANCED SETUP |

-N;i'm Skip Stop %

Note that same value for Skip Start and Stop
implies that the Skip is disabled.

Kickstart Voltage % = 60%
Kickstart Period = 0.2s
Constant Current % = 50%
Pedestal RampUp % = 20%
Pedestal RampDown % = 50%
MSC % = 200%

MULC % = 80%

MOLC % = 100%

Maximum Starts/Hour = 10
Ramp Start Angle % = 0%
Alpha Skip Start % = 36%
Alpha Skip Stop % = 36%

MEsoft/104 - 400VAC - Motor 1
M:9.3 R:-.-

USER CONFIG MENU
TEMPERATURE SETUP

-~Heatsink Restart Temp
~Maximum Motor Temp
~Heatsink Fan Cotrol

Note: TMotor indicates that the LM35 sensor is
selected.

Heatsink Fan Control = No
Maximum Motor Temp =120°C
Heatsink Restart Temp = 40°C
Motor Restart Temp =45°C
Heatsink Fan Start =40°C
Motor Temp Selection = PT100

MITSUBISHI
ELECTRIC
Changes for the Better
Reference | Parameter group
6.4.4 Advanced Setup
6.4.5 Temperature Setup
6.4.6 Jog Control Setup

MEsoft/104 - 400VAC -Motor 1
;9.3 Ri-~

™M
USER CONFIG MENU
JOG CONTROL SETUP

Jog Motor Voltage =0
(Jog disabled)
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Reference | Parameter group Parameters Factory Default (where applicable)
6.4.7 Supply Tolerances
MESoft/104 - 400VAC -Motor 1 . Max Volt Imbalance = 20%
M:9.3 R:-.- *  Max Current Imbalance = 10%
USER CONFIG MENU . Nominal Grid Voltage = 400V
Note that changing the nominal grid
voltage requires the installer to ensure
that all connected contactors (Bypass
etc) have their coils updated to the
same voltage level or damage to the
coils will ensue
6.4.8 General Setup
MESoft/104 - 400VAC -Motor 1 *  UserLanguage = English
M:9.3 R:-.- . Motor Name = ‘Motorl
USER CONFIG MENU *  Local/Remote Mode = Local
GENERAL .SETUP i e Password Edit = 0 (disabled)
-Faul‘t,‘lncuming o ’ . Fault / Incoming CB = Fault
-Password Edit oy I
~Autostart Testing
7Local/Remote Moda
LEnter j
6.4.9 Communication Setup
MEsoft/1D4 - 400VAC-Motor 1 . RS485 Baudrate = 115200
M:9.3 R:-.- . RS485 Parity = Even
USER CONFIG MENU *  Modbus Slave Address = 1
COMMUNICATION SETUP * TCP/IP Parameters
Own IP address = 192.168.0.15
IP subnet mask = 255.255.255.0
Client IP address = 192.168.0.16
Gateway address = 192.168.0.1

6.4.1 Basic Setup — Motor Hardware

The parameters that can be configured under this group are:
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Parameters Description - with options or range

Inside Delta Connection This parameter defaults to Normal connection. If the Inside Delta option is selected, the soft starter will
allow a wider range of motor sizes (since the current through each phase will be only 58% of the phase
current for normal delta connection.)

A Do not select Inside Delta when the motor is wired for a normal 3-wire motor.

Workload Norm/Heavy This parameter specifies whether the soft starter will be used for a Normal duty or Heavy duty application.

Normal duty is defined as no more than 10 starts per hour (> 6 minutes between starts) and start ramp
shorter than 30s.

Heavy duty is defined as more than 10 starts per hour (<6 minutes between starts) or a start ramp 30s
or longer.

The implication of the load duty selection is described in paragraph 1.1.1.

Bypass Contactor Default: Absent (for models without built-in bypass; Present for models with built-in bypass)

This parameter specifies to the soft starter that the user installs an external bypass contactor for a
MEsoftstart model that has no bypass contactor installed.
If an internal bypass contactor is present, this parameter will be default ‘Present’.

Ensure that this parameter is correct since the soft starter will allow for a higher running current when a
bypass contactor can be switched in after the start-up is completed. Setting this parameter incorrectly can
cause damage to the soft starter and will cause unexpected behaviour such that the motor to coast to a
stop once the start ramp is done, when Bypass is configured for but not present.

Motor Size kW The range of motor frame sizes that may be started with the MEsoftstart model soft starter is dependent
on the following parameters:

Supply voltage
Inside Delta or Normal 3-wire connection
Load Duty (Normal or Heavy)
e  Bypass contactor present or not present
Depending on this configuration, motor sizes may be selected as specified in the tables for each MEsoftstart
model in paragraph 1.1.1.

The TFT display guides the user by presenting only the applicable list of motor sizes and by showing the
typical motor full load current at a power factor of 0.8.

The motor size or rated current can be found in the rating plate of the motor.
Once the motor size is selected, the Max Full Load Current (MFLC) is automatically calculated and displayed.

A\ Check the motor rating plate and ensure that the correct motor size is selected here.

Motor Application The typical applications for which the soft starter may be used, each has a pre-set factory default
configuration. The supported applications are listed below.

Notes:
i. The user should select an application profile and then adjust parameters as needed. The selected
configuration will be saved as the User configuration, which will be used to run the soft starter.
ii. If the user’s application is not one of the listed applications, Select ‘Pump’ and set the parameters as
required for the user’s installation.
jif. The User configuration can also be modified if further adjustments are needed.

. Default (select this profile to keep the current configuration)
. Fan

. Pump

. High pressure pump

. Compressor

. Conveyor Belt

Phase Rotation This parameter specifies the required direction of the incoming Grid Phase rotation. This can be set to
[Clockwise, Anti-clockwise, Don’t care]

Note: If set to either clockwise or anti-clockwise, then the incoming direction of phase rotation must be
in the selected orientation or the motor will not start and the operator will be allowed to either correct
the wiring or change the direction of rotation.
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Parameters Description - with options or range

If set to “Don’t care” the soft starter will allow the motor to start in the direction of the present
direction of rotation of the phases.

A\ If the direction of rotation of the motor is important, the Phase Rotation should not be set to
“Don’t care”. This bypasses the built-in protection that the soft starter provides.

Protection Class This parameter can take a value of 2, 5, 10, 20 and 30 and represents the tripping class for motor
overload protection.

RPM Sensor Presence This parameter should be set when a shaft sensor is fitted for the Soft starter to measure motor speed in
RPM.

6.4.2 Basic Setup — Start Ramp

Parameters that specify the start-up ramp time for the motor are configured under this group:

Parameters Description - with options or range

Start Type This parameter defines the different starting types that may be configured for the motor. They are:
[Ramp-up, Pedestal, Kickstart, Constant Current]
These parameters can be configured in the Advanced Setup (refer paragraph 6.4.4).

Ramp Type Lin/RMS/S Note that this parameter is not used when Start Type is Constant Current

This parameter specifies the Ramp type that will be used during motor start and stop. Options are
[Linear Time, Linear RMS, and S-Curve]. Default is Linear Time. The selected profile will be applied to
the motor during starting and stopping (Ramp, Kickstart or Pedestal)

Adjusting the ramp type is an advanced feature of the soft starter.
Linear RMS:

This setting implies that a linear RMS voltage will be applied to the motor during starting and stopping
(Ramp, Kickstart or Pedestal). Linear RMS is shown in the graphs (the RED line)

ni Linear Time:
i This setting will result in the RMS voltage applied to the motor as shown in the graph (the BLUE line).

S-Curve:
A Ramp type setting of ‘S-Curve’ will result in the RMS voltage that is applied to the motor as shown in
the graph (the BLUE line).
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Parameters Description - with options or range

Ramp Up time
This parameter defines the period during which the motor voltage, ramps-up.
The parameter is adjustable between:

[10 seconds — 60 seconds or the Maximum Ramp up time parameter].
Note: The Ramp-up time is limited when Normal duty is selected.

Note: The Ramp-up time can be extended by the current limiting functionality of the soft starter. In this
case the Ramp-up time will be made up of the total time where the soft starter is ramping-up the
— Timeinseconds | output voltage. This ramp-up process will be cancelled if the Maximum Ramp-up time is exceeded.

Ramp-up time

— e Ty
Ramp-up time

Maximum Starting Time This parameter defines the maximum period during which the motor may attempt to start within. The
parameter is adjustable between:

[10 seconds — 60 seconds] for Normal Duty

[10 seconds — 1800 seconds] for Heavy Duty

This time represents the maximum possible time that the motor could start in, which includes current
limited delays incurred during the motor starting phase. If the motor has not achieved a Running
status by the end of this time, the soft starter shall trip and display a fault.

Note: This parameter cannot be set to a value less than the “Ramp-up time” above.

A\ Ensure to allow enough time to soft-start the motor within the limitation that is set. If the
time is set too short, the soft start ramp will be aborted before reaching running speed.

6.4.3 Basic Setup — Stop Ramp

Parameters that specify how the motor is stopped, are configured under this group:

Parameters Description - with options or range

Stop Type This parameter defines the 3 different stopping types that may be configured for the motor. They are:
[Coasting, Ramp-down, Pedestal]
These parameters can be configured in the Advanced Setup (refer paragraph6.4.4).

Coasting:

In this mode, the Firing angle of the SCRs are instantly set to zero and the motor is allowed to coast to
a stop.

Time
stop
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Parameters Description - with options or range

Motor

RPM

Time
stop
Ramp Down Time In this mode, the Firing angle of the SCRs decreases linearly from the maximum to zero with the Ramp
up time.
Uk

This parameter defines the ramp down time [10sec — 30seconds]

—r
Ramp-down time

v Pedestal:

In this mode, the firing angle drops immediately to a predefined pedestal level. It remains at this
pedestal level until it intersects with the slope of a Normal Ramp down of the ramp down stop type.
At that time, it continues linearly down until it reaches the zero value

, Time

stop  Ramp-down time

Pedestal Voltage This parameter determines the voltage amplitude of the pedestal voltage as a percentage of the
nominal voltage. The parameter is selectable between [5% - 60%]

6.4.4 Advanced Setup

Parameters that specify the motor current are configured under this group:

Parameters Description - with options or range

Kickstart Voltage % In this mode, the Firing angle of the SCRs has a brief step function that lasts for a defined period
before returning to zero and then resuming a linear increase to the maximum value with respect to
the Ramp-up time.

This parameter determines the voltage amplitude of the kick-start voltage as a percentage of the
nominal voltage. The parameter is selectable between [5% - 60%)].

Time in seconds

Kickstart Period This parameter defines the period that the kick-start voltage is present for. The parameter can be set
between [200ms - 2 Seconds].

Constant Current % In this mode, the soft starter will increase the voltage until the specified current is measured and then
maintain the current for the duriation of the maximum start time or until full voltage reached (i.e. the
motor is running).

This parameter is entered as a
percentage of Max Full Load This parameter specifies the constant current as a percentage of the Motor Full Load Current, that the

Current (MFLC) for the selected | oft starter needs to maintain during the starting of the motor.
motor
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Parameters Description - with options or range

Pedestal RampUp % Pedestal:
In this mode, the firing angle starts with a step jump to a defined level. It remains at this pedestal level

until it intersects with the slope of a Ramp-up Start Type. At that time, it continues linearly until it
reaches the maximum value.

This parameter determines the voltage amplitude of the pedestal voltage as a percentage of the
nominal voltage. The parameter is selectable between [5% - 80%].

Time in seconds

Pedestal RampDown %
In this mode, the firing angle drops immediately to a predefined pedestal level. It remains at this

U pedestal level until it intersects with the slope of a Normal Ramp down of the ramp down stop type.
At that time, it continues linearly down until it reaches the zero value.

This parameter determines the voltage amplitude of the pedestal voltage as a percentage of the
nominal voltage. The parameter is selectable between [5% - 60%].

, Time
stop  Ramp-down time
MSC % The Maximum Starting Current (MSC) as a percentage of the Motor Full Load Current (MFLC).
This parameter is entered as a A\ Read the label on the load. The maximum starting current should be selected to match the

percentage of Max Full Load
Current (MFLC) for the selected
motor.

MULC % Motor Under Load Current (MULC) is specified as a percentage of MFLC. This parameter can be set
between [0% - 100%] and is typically used to cause a trip when e.g. a pump is running dry and the load
is subsequently drastically reduced.

power requirement of the load (and not just selecting the maximum that the motor can
handle e.g. a 15kW water pump that is powered by a 30kW motor).

MOLC % Motor Over Load Current (MOLC) is specified as a percentage of MFLC. The parameter is adjustable
between 100% and 600% or up to the maximum Frame size capacity which is measured as a
percentage of Max Full Load Current (MFLC) for the selected motor as shown above e.g. :

For a 45kW motor on a MEsoftstart/l01, normal connection, no bypass contactor, the MOLC
parameter range will be [100% - 589%)].

For a 110kW motor on a MEsoftstart/I01 the MOLC parameter will be fixed at [100%-241%].
Maximum Starts/Hour This parameter will limit the starts per hour to protect the motor and the soft starter.

Note: The number of starts per hour is limited to 10 if Normal duty is selected.

Ramp Start Angle % This parameter sets the voltage level at which the ramp will begin (to bypass the start-up dead band).
The value can be set between [0 — 35%].

U
Note that this parameter is not applicable when Pedestal Start type is selected. If Kickstart-start type

is selected, this parameter is applicable immediately after kickstart is completed.

Ramp
start

Time

Alpha Skip Start % These parameters allow the user to configure the soft starter to, during ramping, skip over an area
where the motor displays mechanical resonance (oscillation or vibration) This may be needed in a
small or no-load start-scenario.

Alpha Skip Stop %
The two parameters together define a band between [36% - 100%] where the voltage will jump.

= Note:
i. ‘Skip stop” must at all times be greater than ‘Skip start’. The soft starter configuration menu
will enforce this.
ii. ‘Skip start and Skip stop may not be further apart than 15%. Thus the maximum skip-jump
will be 15%. The soft starter configuration menu will enforce this.

Skip stop

Skip start

Time iil. If the ‘Skip start’ parameter is equal to the ‘Skip Stop’ parameter, no voltage jump is
implemented.
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6.4.5 Temperature Setup

These parameters specify the temperature limits that will be used by the soft starter to ensure the soft starter and the motor

are operated within safe limits.

Parameters Description - with options or range

Heatsink Fan Control This parameter defines if the soft starter fan should be started when temperature becomes too high, or
if the fan should always run during motor start, stop and run.
Options are [Yes, No]. Default is ‘No’ (indicating that the fan will always run while stopping and starting.

Maximum Motor Temp This parameter defines the maximum temperature at which the motor may operate. It is specified in
the motor manufacturer’s documentation.

The allowed range for this temperature is dependent on the type of motor sensor that is configured
and installed (refer ‘Motor Temp Selection’ parameter):

e  ‘Motor Temp Selection’ = PT100, this parameter may be set between [90°C - 175°C].

e ‘Motor Temp Selection” = TMotor (LM35), this parameter may be set between [90°C - 115°C].
The default value is 115°C.

A Important Note:
i.  When the motor temperature reaches 110% of this value, a warning will be displayed on
the display unit.
ii. ~ When the temperature reaches 120% the soft starter will trip and a fault will be displayed
on the display unit.

Heatsink Restart Temp This parameter defines the temperature to where the heatsink must cool down after a trip on
excessive heatsink temperature, before the soft starter is ready for operation again.
This parameter may be set between [30°C - 60°C] The default value is 40°C.

Motor Restart Temp This parameter is applicable when the motor has tripped due to exceeding the “Motor Maximum
Temperature”. The parameter defines the temperature below which a restart may safely be attempted
again.

This parameter may be set between [35°C - 80°C]. The default value is 45°C.

Heatsink Fan Start This parameter defines the temperature at which the heatsink fan must start and keep running. Below
this temperature the Fan will stop running.

This parameter is only applicable when ‘Fan Temperature Control’ is set to ‘Yes’ and may be set
between [35°C - 50°C]. The default is 40°C.

Motor Temp Selection This parameter configures the soft starter for use of the LM35 temperature sensor (option TMotor) or
a PT100 sensor or no integrated motor temperature sensor.
The PT100 sensor is the default selection.

6.4.6 Jog Control Setup

Jog Motor Voltage settings can be changed with the parameter in this group:

Parameters Description - with options or range

Jog Motor Voltage The soft starter provides the option to manually ramp-up the motor at a fixed voltage increment. This
is typically used to test an installation or to do mechanical alignment and positioning of conveyor belts.

i This parameter defines the percentage of nominal voltage that is applied to the motor when the Jog
(W] function is operated. The parameter is settable between [0, 5%-80%)].
0 indicates that the "JOG’ option is disabled and a value of between 5% and 80% will ensure that the
JOG option is available on the Start screen.
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Parameters Description - with options or range

6.4.7 Supply Tolerances

Parameters that specifies if Torque control should be used during starting and stopping of the motor and related parameters:

Parameters Description - with options or range

Max Volt Imbalance This parameter is the maximum percentage imbalance that can occur between the lowest and highest
measuring phase voltages before a trip will occur. The parameter can be set between [15% - 25%]. The
default is 20%.

Max Current Imbalance The current imbalance is monitored while the soft starter in running (and not during Starting and
Stopping). This parameter is the maximum percentage imbalance that can occur between the lowest
and highest measuring phase currents before a trip will occur. The parameter can be set between [5% -
20%). The default is 10%.

Nominal Grid Voltage This value is factory set to the supply voltage for the model of soft starter and will be between 400V,
525V and 690V.

6.4.8 General Setup

The parameters that can be configured under this group are:

Parameters Description - with options or range
User Language Currently only English is supported for the HMI of the soft starter.
Motor Name This is an alpha numeric string of up to 11 characters that may be used to identify the soft starter

station. Default is “Motor1”.

Local/Remote Mode This parameter determines if the soft starter is controlled locally (either from the TFT display or a
Modbus master such as the MEsoftstart PC Interface) or remotely via external digital control inputs
(e.g. a physical switch or a PLC).

When ‘Remote operation is selected, the TFT display will not activate the “START MOTOR” button, but
instead will indicate that “REMOTE MODE” is active (with REMCTL in yellow to indicate that the remote
device is in control of the soft starter operation).

Password Edit The default Password is 0 — indicating that no password is active. If a password is required, this password
may be set between 1 —999999; and then a password will be required for all configuration operations. If
the password is set and then lost, contact your distributor to unlock.

Fault / Incoming CB This parameter configures the relay output on the green terminal X3-6,7 (refer Figure 26).
When configured for FAULT relay, this output will be switched whenever a fault occurs
When configured for Incoming CB, the output will be true when power is present at the soft starter.

6.4.9 Communication Setup

General parameters are configured under this group:

Parameters Description - with options or range

RS485 Baudrate The baud rate on the RS485 port. This parameter is applicable to the MEsoftstart PC Interface as well as
the Modbus RTU interface.
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Parameters Description - with options or range
RS485 Parity The default parity on the Modbus RS485 port is Even parity. This may be set to Odd parity or No Parity.
Modbus Slave Address The address of the soft starter on the Modbus link. The default address is 1.The address may be set

between [1 —247].

TCP/IP Parameters Entering the setup will allows setting of the IP parameters for the Modbus TCP interface e.g.

Own IP address = 192.168.0.15 Port 502
IP subnet mask = 255.255.255.0
Client IP address = 192.168.0.16
Gateway address = 192.168.0.1

6.5 Parameter inter-dependencies

Some parameters are only applicable when certain options are selected. The table below shows how the Start Type Configuration

can be adjusted by changing some of the Advanced setup parameters.

Start Type -> Ramp-up Constant Current Jog
Advanced settings | Pedestal | Kickstart
Ramp type Linear RMS
Linear Time
S-Curve | X | X X X
Ramp Up Time Yes (<= MMST) Equal to MMST Fixed at 2s
(Limited by
Maximum Motor
Start Time MMST)
Max Motor Start Yes Yes Yes Yes 2 Secs
Time (MMST)
Kickstart Voltage X X Yes X X
Kickstart Period X X Yes X X
Constant Current % X Yes X
Pedestal RampUp % X Yes X X X
Pedestal RampDown X Yes X X X
%
MSC % Yes
MULC % Yes
MOLC % Yes
Maximum NORMAL Duty: NORMAL Duty: As often as
Starts/Hour (SPH) Starts per Hour =< 10, “Ramp Up Time” =< 30Sec and MMST | SPH =< 10; required without
=< 60. Ramp Up Time =< 60s; | tripping the Soft
MMST =< 60 starter due to
HEAVY Duty: overload or over
Starts per Hour is 1 to 720 and “Ramp Up Time” and MMST, temperature
from 1 to 1800 seconds
Ramp Start Angle Yes X Yes X X
Alpha Skip Start % Yes? (Yes?) Yes X X
Alpha Skip Stop % Yes* (Yes?) Yes X X

3 When skip zone is used in conjunction with Pedestal the pedestal percentage should be should be lower than the Skip Start % by at least 4%
4 When skip zone is needed, Skip Start should be less than Skip Stop by at least “0” (i.e. disabled) and at most 15%. When skip zone is not
needed Skip Start and Skip Stop should be set equal (at any percentage between 36% and 100%)
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6.6 Basic operation procedure - operation from TFT display panel

This section shows the basic operation of the soft starter when using the TFT display panel. Note that for operation from the
TFT panel, the Modbus Controller (or MEsoftstart PC Application) should not be present and the Soft starter must be in
LOCAL operation mode (refer par 6.4.8).

6.6.1 Understanding the information on the TFT display

The TFT display shows all the information that is required to understand the soft starter operation and do basic fault finding. The
TFT display is small and compact notation is used to identify the parameters. Refer to Figure 39 below to understand the usage

and interpretation of the Parameter display area.

Monitor indicator: Local / Remote control;
Blank — no monitoring Blank — Local (TFT or Modbus)
RTU - RTU Modbus monitoring REMCTL — Remote control (PLC or
TCP - TCP Modbus monitaring switches)

Control indicator: Configured line voltage

Blank — TFT control MEsoft model
RTUCTL - RTU Modbus in control
TCPCTL - TCP Modbus in control

Site name

MEsoft/I01 - 400VAC - Motor 1 Soft st.arter firmware version
M:9.3 R:-.- M: Main CPU

R: RMS CPU

MEsoft/I81-400VAC -Motor 1
RTUCTL TCP

START MOTOR

| Colour buttons indicate
that control from TFT

COnfigure Soft touch screen is active
Starter? l

Grey buttons indicate
that control from TFT touch
screen is not possible

Data display area

VYum=0 Vvm=0 Vvm=0
lu=0 Iv=0 Iw=0
HSx=0C Motor T=0C

Vum=0 Vym=0 Vvm=0
lu=0 Iv=0 |w=0
H8x=0C Motor T=0C

Information / Status area

Figure 39 — Understanding the display areas

After power-up the Parameter display area cycles between parameter sets. The parameters sets are:
i Default parameter display,
ii. General parameter display,
iii. Temperature display,
iv. Supply Status display,
V. Voltage and Current measurement display,

vi. Modbus and fan status.

The Default display is shown in Figure 39. The Information / Status area at the bottom indicates that the user may ‘Touch and
Hold’ to stop the cycling and view a single parameter set, or to change to another data set. ‘Touch and Hold’ will stop the
automatic cycling of parameter sets (shown in Figure 40) and will cycle manually between the data sets. After displaying the

Modbus and fan status, the auto-cycling will resume.
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Default parameter display

Vum, Vvm, Vwm — Motor side RMS voltage

Heatsink temperature {highest)
Motor temperature (if sensor present)

General parameter display

Temperature display

Motor temperature (in red if high)
Internal temperature of the MEsoft

Supply status display

Alpha - % firing angle of the SCRs
Freq — Grid frequency
PF — Power Factor

Ramp Time — Elapsed time for Ramp-up or
Ramp-down

Voltage and Current measurement display
Vum, Vvm, Vwm — Motor side RMS voltage

lu%, W%, lw% — Current as % of full load

Modbus display and Fan status

Fan status
(number of fans dependent on frame size)

MEsoft/I01 -400VAC - Motor 1
M:9.3 R:-.-

Vum=0 Vvm=0 Vvm=0
lu=0 Iv=0 Iw=0
HSx=0C Motor T=0C

Motor Run Time= 0:0:0
kVA=0 kW=0 kVAr=0
PF =0,000 EL_Amps=0.0

HS2=0C HS3=0C
HS5=1C HS6=0C
Internal T=0C

2018/8/27 14:36:16

HS1=0C
HS4=0C

=100% Gbal =0 % Mbal =0 %
alpha=0 % Freq=0.0Hz PF=0.00
GRot=Udef DRot=Clk RPM=0
Ramp Time = 0 :0 M:S

Yu=0 Vv=0
Yum =0 Yym=0

VYw=0
Ywm =0 |
Iu=0.0A Iv=00A Iw=0.0A
W=0% Iv=0% Iw=0%

Modbus Address =1

BAUD = 115200, Parity = 8 bit EVEN
FAN Status:

DK1 OK2 0OK3 0OK4 OK5 0OK6

ETHERNET Present! |

Soft starter and Installation identification
Soft starter firmware version

Parameter display area

lu, Iv, lw — Line RMS current

Motor Run Time — total run time
Hours : Minutes : Seconds

PF — Power Factor

Earth Leakage current

HS1 ... HS6 — Heatsink temperatures

(number of sensors dependent on frame size)

Current date and time
Hours : Minutes : Seconds

Ibal — Current imbalance %

Gbal — Grid Voltage imbalance %

Mbal — Motor side voltage imbalance %
GRot — Grid Rotation

DRot — Configured Motor Rotation
RPM — Revolutions per Minute (from
Shaft Sensor — if installed)

Vu, Vv, Vw — Line RMS voltage

lu, lv, lw — Line RMS current

Modbus RTU settings

Information / Status area

Figure 40 — Understanding the data display
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6.6.2 Motor starting

Once User Configuration is completed and the configuration accepted, the user will be presented with the Start screen as shown

in Figure 41.

START screen l

[Goft Starter-ADOVACMOLoF 1
F/W Ver: 1.006

NI
START MOTOR

(" Configure Soft |
i Starter?

CONFIGURE screen RUN screen

Boft Starter400VACMator 1
F/W ver:1.006

1 | 8TOR MOTOR |

TO next parameter

TO previous parameter

) TO START screen

EDIT screen

BOTT Starter-400VAC Motor 1
Ver:1.006
USER CORFIG MENU

Next option for this parameter

Previous option for this parameter

[Motor Size in kVA
Full Load = 106 Amps

Note Aplha value and
Ramp Time increasing.
Bypass relays are open
and the supply to the
motor is under Soft starter
control.

Note Aplha at 100% and
Ramp Time at the
configured value (e.g. 10s):
The Bypass relays will be
closed and the motor is
running from line power.

Note Alpha value
decreasing and Ramp
Time increasing. Bypass
relays are open and the
supply to the motor is
under Soft starter contral.

The Soft starter will delay
the specified time after
the motor stopped before
allowing START again

Figure 41 — Power-up the soft starter: Start the Motor

When the START MOTOR button is pressed, the soft starter will start the motor applying the configuration parameters. During

the start of the motor, the voltage as a function of time is displayed on a start progress screen. Note that the screen in Figure 41

shows a Ramp start type. This will depend on the selection as described in paragraph 6.4.2.
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6.6.3 Motor stopping

The motor may be stopped during the motor starting sequence or while it is running, by pressing the STOP MOTOR button.

When the STOP MOTOR button has been pressed, the voltage as a function of time is displayed on a stop progress screen. Note
that the screen in Figure 41 shows a Ramp-down stop type. The display will depend on the selection as described in
paragraph6.4.3.

6.6.4 JOG operation from the operation panel

When a non-zero Jog Voltage has been configured (refer paragraph 6.6.4), the Start screen will appear as shown below:

Soft Starter - 400VAC -Motor 1
F/W Ver:1.007 EXTERNAL CONTROL

Configure Soft
Starter?

Vwm=3 Vwm=3
OA Iv=0.0A Iw=00A
lu=09% Iv=0% Iw=0%

Figure 42 — Start screen with Jog option enabled

The motor may now be started by pushing the JOG MOTOR’ button. While ‘JOG’ is active, the ‘Alpha’ value will increase
resulting in an increased supply voltage being applied to the motor over a maximum time of 2 seconds. Pushing the JOG

MOTOR’ button again will cause the motor to coast to a stop.

If, while using the JOG MOTOR’ button, the motor starts to exceed a comfortable speed, JOG MOTOR’ can be pushed again
and then pushed again when it is back at a comfortable speed. All motor tripping conditions are monitored during Jog and

excessive running under Jog may sooner or later result in a trip.

6.7 Basic operation procedure — operation from a remote controller

This section shows the basic operation of the soft starter when using a remote controller such as a PLC. Note that for operation
from a remote controller, the Soft starter must be in REMOTE operation mode (refer par 6.7.1). The Modbus Controller (or
MEsoftstart PC Application) may or may not be present but will only be able to monitor the soft starter or re-configure the soft

starter when the motor is stopped.

Note that to be able to control the soft starter operation via a remote controller, the remote controller (or remote start button)

must be wired on the soft starter (refer Table 14).
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6.7.1 Selecting REMOTE operation

Configure the soft starter for remote control from the TFT display panel:

Select to Configure Soft starter
Starter? )
P
Select User Configure

Operation Mode

Scroll through using the E button until the
‘Operation’ parameter is shown; and Edit the
parameter. Set to ‘Remote’.

ACCEPT“
Be sure to Vo the change.

Soft starter

REMOTE MODE isunder remote
1 control
i ‘ - Configure Soft
Press the button twice to get to the Starter?

start screen which should now show that the
Operation Mode is “REMOTE”

Figure 43 — Remote / Local Operation from the TFT display

6.7.2 Start, Stop and Reset the soft starter from a remote controller.

The soft starter may be wired for remote operation and operation may then be controlled by closing the START contactor wired
on X3-9 and X3-10 as shown in Table 14. The soft starter will commence to do the start ramp-up as configured (refer paragraph
6.6.2). When the START contactor is opened, the stop-ramp will commence. After completing the ramp-down, a delay will be

implemented before starting is allowed again.
The delay is calculated to enforce the “Maximum Starts per Hour” that is set as described in par 6.4.4.

In case of a fault, remote Reset may be used to reset the soft starter. The RESET switch should be wired on X4-1 and X4-2 as

shown in Table 15.

A\ Ensure to understand the nature of the problem before using remote reset. Refer paragraph 8.2 for more information.
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6.8 Using the Auto/Maintenance-feature

The MEsoftstart soft starter features an Auto/Maintenance input which may be used to prevent inadvertent START / STOP or

RESET control of the soft starter from a remote location while e.g. maintenance is in progress.

Note that to be able to use the Auto/Maintenance function, the Maintenance switch must be wired on the soft starter (refer
Table 14). Note that the Auto/Maintenance input on the soft starter must be normally closed (for the soft starter to be in Auto
control to enable control from remote PLC, or any Modbus master, or the TFT panel). The Maintenance switch must open the
Auto/Maintenance input on the soft starter to prevent remote control of the soft starter. When the Auto/Maintenance input is

open, the soft starter will only accept control inputs locally on the soft starter, from the TFT panel.

A The Auto/Maintenance feature must never be used in place of a proper safety procedure to ensure the safety of

personnel working on the soft starter or the motor.
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7. MESOFTSTART COMMUNICATION INTERFACE

This chapter introduces the MEsoftstart PC App for the MEsoftstart/l PRO variants and MEsoftstart/l Core variants, and

explains how to install and use the software.

A\ This chapter explains the operation and use of this product. Always read the instructions before using the equipment.

7. MESOFTSTART COMMUNICATION INTERFACE ........ccttuieeitieneccereennneeettennsssesssnnnssesseesnsssssssssnsssssesansssssssssnssssssssnssssssssane 82
7.1 IVIESOFTSTART P APP «..iitititttiiiieeeee e e ee e eeeteteeut e ssessaeeeeeeteesaee s aas e aaseeaeeaeeeetesesss s s s sssaeeeeeeaesesessssssnssnsssneneeeeeeeenessesssnnns 83
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7.1 MEsoftstart PC App

This section describes how to install the MEsoftstart PC App on the user’s computer and how to use the interface to configure,

monitor and control the soft starter.

The MEsoftstart PC App is tested to run on the Windows 10 operating system.

Two versions of PC Application software are available: for the Pro variants and the Core variants - the difference between the

two is shown in the table below.

Table 19: MEsoftstart PC App differences for Pro and Core variants

MEsoftstart/l Pro variants

MEsoftstart/l Core variants

Configuration

The MEsoftstart/I Pro variants are full featured soft starters
that are highly configurable.

The PC Application for the Pro variants are designed to make
the complex configuration easy.

The MEsoftstart/I Core variants are easy to use with
configuration via potentiometers and switches.

The PC Application for the Core variants allows the user to
view the configuration (as set by the potentiometers and
switches) and set limited configurable parameters

(refer paragraph 5.2.1).

Monitoring

The PC Application for the Pro variants provides real-time
monitoring (while the motor is idle, starting, running and
stopping).

The PC Application for the Core variants provides monitoring
(while the motor is stopped or running but not while starting
and stopping)

Control

The Modbus link (PC Application, PLC or SCADA) allows Start, Stop and Reset control

Interface

The MEsoftstart PC application for Pro variants can be used

with Modbus RTU or Modbus TCP.

- Modbus RTU interfaces on the RS485 RJ45 connector
onlJ2orlJ3

- Modbus TCP interfaces on the RJ45 Ethernet port on J1

The MEsoftstart PC application for Core variants is based on
Modbus RTU and interfaces on the RS485 RJ45 connector on
J1or)J2.

Cable

If the Modbus TCP interface is used, an Ethernet cable may
be used to connect the PC with the soft starter.

If Modbus RTU is used a special cable is needed that
converts the RS485 on the soft starter to a USB interface on
the laptop.

It is recommended to use the cable that is supplied to
ensure that the supported buffer size of the converter is
adequate.

Download the following version

- MEsoftstart/I Pro PC Interface Application
(supports RTU and TCP)

- If using Modbus RTU, the Driver for Modbus Interface is
required

- MEsoftstart/I Core PC Interface Application
(supports only RTU)
- Driver for Modbus Interface
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7.1.1 Installing the MEsoftstart PC App on a PC or laptop

The installation instruction for both PC applications, is the same. Ensure to download the correct zip folder for the MEsoftstart/I

Pro variant or the MEsoftstart/l Core variant.

7.1.1.1 Copy the files to the PC or laptop

Copy the MEsoftstart installation files can be downloaded from the Mitsubishi Electric Europe website (they can also be obtained
from your distributor) to the hard drive of the PC or laptop that will be used for the MEsoftstart configuration and monitoring.
For the Core variant, and, if Modbus RTU is to be used for the Pro variant as well, a cable with RS485 to USB converter will be
used. The drivers for the Modbus interface cable also need to be downloaded. If Modbus TCP will be used, the drivers are not

required. Open the folder where the files are copied. The folder should look like Figure 44 :

» MEsoft Installation files

A
[0 Name Date modified Type
| Driver for Modbus interface 2018-04-02 17:59 File folder
| | MEsoftl Core PC Interface Application 2018-09-12 13:56 File folder
L MEsoftl Pro PC Interface Application 2018-04-02 22:20 File folder

Figure 44 — MEsoftstart Installation files on the user PC or Laptop

7.1.1.2 Run the PC application

Open the folder MEsoftstart/l Pro PC Interface Application or MEsoftstart/| Core PC Interface Application and double click on

the “.exe’ file to run the program.

> MEsoft Installation files » MEsoftl Core PC Interface Application

A

[0 Name Date modified Type Size

4 config 2018-09-12 13:56 File folder

[ ] data 2018-09-12 13:56 File folder

[} dump 2018-04-02 22:20 File folder

| | Error 2018-09-12 13:56 File folder

[llog 2018-04-02 18:21 File folder

| 4 platforms 2018-09-12 13:56 File folder
libEGL.dII 2016-12-01 12:33 Application extens 22KB
libgcc_s_dw2-1.dll 2015-12-29 00:25 Application extens 118 KB
libGLESv2.dlI 2016-12-01 12:33 Application extens 2736KB
bstdc++-6.dll 2015-12-29 00:25 Application extens 1505 KB
libwinpthread-1.dll 2015-12-29 00:25 Application extens 78 KB
|A[E] MEsoftl_Core_PC_Interface.exe 2018-03-28 09:19 Application 1804 k8|
» QOt5Core.dll 2018-01-03 16:52 Application extens 5275 KB’
Ot5Gui.dll 2016-12-01 12:41 Application extens 5159KB
Qt5PrintSupport.dll 2016-12-01 12:51 Application extens 355KB
3 Ot5SerialPort.dll 2016-12-01 15:04 Application extens 76 KB
Ot5Widgets.dll 2016-12-01 12:49 Application extens 6219KB

Figure 45 — MEsoftstart PC App files on the user PC or Laptop
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The MEsoftstart PC App should run and the home screen should be visible (refer Figure 46).

% iant PC Interfac " % Core variant PC Interface Apy 7 X

Options Options

| Main Window () | Main Window (1)

[ MEsoftstart/I Pro variant """ e berst J MEsoftstart/I Core variant """ /e et
w.—.. PClInterface Application ., ricon rurome .= PClInterface Application . @ .

Figure 46 —Home screen with Modbus RTU setup selected

Once the MEsoftstart PC App is running, the Information screen can be accessed by clicking the @ _icon. The Information

screen shows the software version and the supported MEsoftstart models.

 MEsoftstart/| Core variant PC Interface Application ? X

Options
ﬂ Main Window (D

MEsoftstart/I Core variant " Sy
& rcinterface Application T

Figure 47 —Information screen
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7.1.1.3 Modbus RTU — Test to see if a driver is required for the Modbus-USB cable
If Modbus TCP is being used, this step may be omitted.

Ensure that the Connection Setup-> Type is on ‘Serial’ to be able to view the serial Modbus RTU setup parameters. Click on the
down arrow of the “Available COM Ports” drop-down box and make a note of all the COM ports listed.

Connect the computer to the MEsoftstart soft starter — using the cable provided.
i For the Pro variants: Ensure to connect to J2 or J3 on the bottom (motor-side) of the MEsoftstart enclosure.
ii. For the Core variants: Ensure to connect to J1 or J2 on the top (grid supply-side) of the MEsoftstart enclosure

If the wires are long or communication quality is a problem ensure to use a terminating resistor on the other connector on the

last soft starter in line (if they are daisy-chained) — refer paragraph 0.

Note: If the computer is connected to the internet and offers to find a driver for the new hardware, wait for it to complete the
procedure. You may also point the computer to the driver in the “MEsoftstart Installation files\Driver for Modbus interface”

folder (refer Figure 44).

If nothing happens or once the new driver installation is completed, click on the “Refresh COM ports” button and confirm that a
new COM port was added to the drop-down list of “Available COM Ports”.

com7z

115200

Even Parity

1

Figure 48 — MEsoftstart PC Application detects the COM port of the Modbus-USB cable

If the new COM port is not automatically detected, close the MEsoftstart/l PC Interface Application, remove the Modbus-USB
cable. Install the provided driver, reconnect the Modbus-USB cable and start the MEsoftstart PC App again.
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7.1.1.4 Modbus TCP
If the Core variant is used or the Pro variant with Modbus RTU is being used, this step may be omitted.

Ensure that the Connection Setup-> Type is on ‘TCP’ to be able to view the serial Modbus TCP setup parameters. Ensure that the
IP Address is correct and the Port is 502. The PC or laptop should be set for a static IP address.

Connect the computer to the MEsoftstart soft starter using a normal Ethernet cable. Ensure to connect to J1 on top of (grid side
of) the MEsoftstart enclosure.

¢ MEsoftstart/| Pro variant PC Interface Application ? X

Options
H Main Window (©)

MEsoftstart/I Pro variant At Skt Midass
| ..=7_ PCInterface Application et

Mitsubishi Electric Europe

Figure 49 — MEsoftstart PC Application setup for Modbus TCP connection

7.1.2 Connecting to the soft starter

When the MEsoftstart/lI PC Interface Application is running and the Ethernet cable or Modbus-USB cable is connected to a

MEsoftstart soft starter that is powered-up, the “Connect” button can be clicked, to connect the computer to the soft starter.
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Figure 50 — MEsoftstart PC App on RTU Modbus waiting for communication from soft starter

If the MEsoftstart PC App is not connecting to the soft starter, it may be that the Modbus communication parameters or the
Modbus Slave Address of the soft starter have been modified on the soft starter.

For the Pro variants: Refer paragraph 6.4.9 for information on how to check the TCP and RTU Modbus communication

parameters and RTU address on the soft starter using the TFT display.

For the Core variants: Refer paragraph 5.4.16.

Once the communication parameters and RTU address on the soft starter and the MEsoftstart PC App are the same, try
connecting to the soft starter again.

When first connected to the soft starter, the Start screen will be shown (refer Figure 51 for Pro variant Start screen).

"¢ MEsoftstarty| Corevariant PC Interface Application - o x

Soft Starter Status
Fault1d

s s uwa
wifiw EvnEScacocacdcIcI . c3

P e o v

wrury

i s s SRRl e S HE DI B e T B
35 4P 4EIESEHEIESEI 3 P33 S I ES 9 E3ES EI RS FEES B

Time [s]

Figure 51 —PC Application for Pro variant - Start screen
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On the Pro variants:

Once the MEsoftstart PC App (or other Modbus controller) is connected, the soft starter TFT display will not accept command
inputs (other than to toggle through the Parameter Display Area options). This will be clear to the user with the yellow text
“TCPCTL” being displayed in the top right side of the TFT display — refer Figure 39.

To return control to the TFT display on the soft starter, close the PC application or disconnect the Modbus cable. After a delay

of about 10 seconds, the TFT display will allow user inputs again.

Note that after power-up, the soft starter will only service the Modbus port once the configuration has been accepted on the
TFT display. If the MEsoftstart PC App shows that it has the communication port open but is not receiving data from the soft
starter (refer Figure 50), check the TFT display on the soft starter and accept the configuration. Once this is done, the soft starter
should commence Modbus communication and the Start screen (Figure 51) should be visible.

On the Core variants:

Once connected the MEsoftstart/I Core variant Mode LED will flash faster (1Hz) to indicate that Modbus monitoring and Control

is possible. Limited configuration is also possible (refer paragraph 5.2.1

A Do not attempt to immediately start the motor — first view the configuration and confirm that the settings are correct
for the user’s installation.

7.1.3 Configuring start and stop behaviour using the MEsoftstart PC App

On the Core variant:

Configuration is mostly done on the Potentiometer HMI — refer paragraph 5.2 above. The configuration that the soft starter
reads from the HMI inputs may be viewed on the MEsoftstart/I Core PC Interface Application. In addition, advanced settings may
be configured from the PC Application. Figure 52 shows a typical configuration screen for the Core model. Note how the ‘Ramp-
up time’, ‘Maximum Starting Current Percentage’, ‘Rated Current’ etc. values are displayed but the fields are inactive for editing
since these parameters are set on the potentiometers on the HMI panel.

e Core variant PC Interface Applicati - o x
i sue Hotor Hardware Setup Startup: Advanced Setup § Theoretical Start Graph
Basic Setup 100
Advanced Setup Frame size MEsoftstart/100 ||| Maximum Starting Current Percentage [%] 338
fempentuc it sy Inside Delta Connection Not selected =l Maximum Underload Current Percentage [%] 30
up :
Supply Tolerances Work Load Normal =l Maximum Overload Current Percentage [%] 100 80}
G e | Bypass Contactor Present =l Rated Current [4] 7
Communication Setup. = —
Firmware Versions i} potos k= asW =) | Starts Per Hour i X eof
| | | opication Default ~| Alpha Skip Start Percentage [%] % b=
Phase Rotation Direction Clockwise ~| Alpha Skip Stop Percentage [%] 3 <
4

Motor Protection Class 2 =l Ramp Start Angle Percentage (%] 15 =< 0

RPM Sensor Presence Not Present ~| :

Relay Fault/Incoming CB. Fault Relav | 20

) PO S AT IR
0 10 20 30 40
Time [s]

00 05 1 15 2 25 3
Time [s]

Figure 52 —PC Application for Core variant - Configuration screen
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On the Pro variant:

The parameters that may be configured via the MEsoftstart PC App are the same parameters which are available for

configuration via the TFT display.

From the Start screen select to “Edit Configuration”. The Configure screen will be shown with the “Basic Setup” parameters (refer
Figure 53). Note that every time the MEsoftstart PC App connects to the soft starter, the current soft starter configuration is

uploaded from the soft starter so that the PC Application configuration and the soft starter configuration will be the same.

A When changes are made on the MEsoftstart PC App configuration screen, the configuration parameters are different
from the actual configuration on the soft starter. The PC configuration and the actual soft starter configuration will
only be the same again after a successful “Download” to the soft starter or when “Current Configuration” is selected

to again upload from the soft starter (overwriting changes that were made on the Configure screen).

Note that all the parameters that are available on the configuration screen are the same as those that are listed for the TFT
display configuration (refer Table 18). In addition, the MEsoftstart PC App shows the model of the connected soft starter and a

theoretical representation of what the configured start and stop ramps will look like.

Select the “Advanced Setup” to view more detail parameters (refer Figure 53). Note that the “Kickstart Setup” parameters will
only become available for editing once “Start Type — Kickstart” is selected. Similarly, the “Constant Current Setup” parameters
are visible, but only available for editing when the “Start Type — Constant Current” is selected. The “Pedestal Setup” parameters

are visible, but only available when the “Start Type — Pedestal” is selected.

Also take note of the parameter inter-dependencies as listed in paragraph 6.5. The PC Application will indicate which parameters

are not applicable for the configured scenario, by making the parameters inactive (grey).
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Start screen

Configure screen:

Basic setup
W MEsoft_PC. ation o - [s] X
‘— S ey %)
itk s insde Delta Comnecton. ot selected =l
s,,.’ﬂ’m WorkLoad. el e
emhmw Bypass Contactor NotPresent = -
,.
Change Password Motor Size 0 = i
Versions. Agpicaton Defait =l
Phase Rotaton Drecton Undefred =l -E.
e e oner e - — =
 RPM Sensar Presence Hot Present =
Reloy Foukfincaming @B FoultRelav - 20
| !
Dottt it
[ T )

Time [s]

Configure screen:
Advanced setup
W MEsoft PC_Application bio - o X
) faicse Frame size. MEsofADL = Kkstart Percentage [%] 100 -
i s iva e Insde Delta Comnection Not Selected =l Kdsartperod ] 0.2 /
S Work Losd Hormal 2 B
General Parameters Bypass Contactor Mot Present =l —
Change Password Hotar Sze. W | Bl
Versions pplcaton Defauit = =
'—mm Undefined ;I Constant Current Start Percentage [%] 50 é A
Motor Protecton Class: 2 =l
| PV VO S YRS S Tt
o 5 10 15 20 25 30

Time [s]

6
Time [s]

Figure 53 —Configure screen
When the configuration is acceptable, the user should select “Download” to save the configuration to the soft starter followed
by “Back” to return to the Start screen. There is an optional password when downloading a new configuration to the soft
starter. This is to prevent unauthorised changes to the soft starter. If the password is not in use the value ‘0’ will allow the
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‘download’ action to continue. If the password was activated on the soft starter, the correct password will be required to

download the configuration to the soft starter. Refer paragraph 6.4.8 for more information on the password.

The user may at any time revert to “Factory default” parameter set, or to the “Current Configuration” on the soft starter, or

may load “From File” a previously saved configuration. (Refer Figure 54).

Configure screen buttons

Load configuration
from a file on the
computer

Upload current
configuration from soft
starter to PC application

Store configuration
to afile on the
computer

Download PC
configuration to soft
starter

When done with
viewing and changing
the configuration,
return to Start screen

Figure 54 —Configure screen buttons

IHEEEEEEEEEEESHEEEEEEEEEEREEE

Note that the default “File Path” where the configuration files are saved can be changed from the Home screen (refer Figure 46).

7.1.4 Configuring limits and tolerances using the MEsoftstart PC App

On the Core and the Pro variants:

The soft starter implements protection against over temperature on the motor and on the soft starter heat sinks, as well as

supply voltage and current unbalance. These parameters should not usually be changed, but are available to the advanced user

to adjust.

Note that the soft starter can control the internal fan to run whenever the motor is running. Or to start running when the heatsink

temperatures are above a limit — “Heatsink Fan Start Temperature”.
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Temperatures, when the soft starter will trip to protect the motor or the switching electronics inside the soft starter, can also be

adjusted.

MEsoftstart/| Core variant PC Interface Application

Figure 55 —Configure screen -

Select Setup )
Temperature Limit Setup
Basic Setup
Advanced Setup Heatsink FAN Control Linked to Motor State =]
Mesium Motor Rated Tenperatre (<] 120
JOG Setup
Supply Tolerances Heatsink Motor Restart Temperature [°C] 50
General Parameters Motor Restart Temperature [°C] 60
Communication Setup
Firmware Versions SesEocEan Siak Tepesuse Ol =
Motor Temperature Select PT100 Motor Temperature Sensor |
MEsoftstart/l Core variant PC Interface Application
ey Supply Tolerances
Basic Setup
Advanced Setup Maximum Voltage Unbalance Percentage [%] 20
Temperature Limit Setup Maximum Current Unbalance Percentage [%] 20
L Nominal Voltage [VAC] 0 =
General Parameters
Cemmunication Setup
Firmware Versions

limits and tolerances

7.1.5 Configuring general parameters and communication settings

On the Core and the Pro variants:

Just like on the TFT display, the MEsoftstart PC App may be used to configure general parameters and communication settings
for the Modbus interface. Refer Figure 56 for an overview of what can be changed on these screens.

MEsoftstart/l Core variant PC Interface Application

Firmware Versions

Select Setup
General Parameters
Basic Setup
Advanced Setup User Language Endlish =l
Temperature Limit Setup Date 2018-12-13 11:55 = |
JOG Setup
Supply Tolerances o dome st ]
CobgTioe s -l
‘Communication Setu,
Firmware Versions ¥ g e B
MEsoftstart/| Core variant PC Interface Application
Select Setup === = A
Serial Communication Setup
Basic Setup
Advanced Setup Baudrate 115200 =|
Temperature Limit Setup Parity Even Parity :_]
JOG Setup
Supply Tolerances Modbus Slave Address 1
General Parameters Serial Setup Do Not Chanae :J

Figure 56 —Configure screen — general parameters and communication settings
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7.1.6 Configuring for the JOG option using the MEsoftstart PC App

On the Core variant: JOG is controlled from the HMI panel (refer paragraph5.3.3)

On the Pro variant:

Just like on the TFT display the soft starter may be configured using the MEsoftstart PC App to “JOG” the motor at a fixed voltage

for testing or calibration purposes.

Once a configuration with a greater-than-zero “JOG Motor Voltage Percentage” is downloaded to the soft starter, JOG mode is
available on the soft starter and from the PC application. If JOG mode is no longer needed, set the “JOG Motor Voltage

Percentage” back to zero again. The JOG buttons on the PC application and the TFT display will be removed.

Configure screen:

JOG setup
Select Setu "
.2 JOG Setup
Basic Setup
Advanced Setup JOG Motor Voltage Percentage: [%] 25

Temperature Limit Setuy

Supply Tolerances
General Parameters

| Communication Setup
Change Password

| Firmware Versions.

Download a

configuration with
JOG voltage > 5 to
activate JOG mode

Start screen: on the soft starter
(Shows a JOG button)

'AC - Motor 1
F/W Ver:1.007 EXTERNAL CONTROL|

TET Display:
{Shows a JOG button)

lu
lu=0% Iv=0% Iw=0
louch 'n Hold" data to ge

Figure 57 —Configure screen —JOG mode

7.1.7 Change the password and view the firmware revisions

On the Pro variant:

If required, a password can be set to protect against accidental or unauthorised changing of the configuration. Note that when
the password is set via the PC Application or on the TFT, it will be required for each configuration change. If the password is lost,
the distributor will have to be contacted to recover the functionality.

On the Core and the Pro variants:

The embedded firmware revisions can be viewed via the PC Application. Refer Figure 58
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Figure 58 —Configure screen —password and revisions
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7.1.8 Controlling the soft starter using the MEsoftstart PC App

On the Core variant — refer paragraph 5.3.2

On the Core and the Pro variants:

The MEsoftstart PC App may be used to control the soft starter. From the Start screen, use the “START” button to start the

motor. View the progress of the start-ramp on the Start screen or the TFT display. Press the ‘Stop’ button and watch the stop
ramp (if configured) and the implementation of the delay before start is again allowed.
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Start screen:
Start progress

Start Motor button
commencesthe Ramp-up

HEBHEEEEEEREREEERERRAEEER

b 22 2 B am e ARAE A BBERDEL o - fooean
[EpRE,

Stop button commences the

Ramp-down Monitor the stop ramp-down
Monitor the start ramp-up

e owowle oo oS5 8888880 e Loooos
‘ HEEEEEEEEEEEEEEEEBEEEPEREER

Figure 59 — MEsoftstart PC Application Control screen

7.1.9 Resetting the soft starter using the MEsoftstart PC Application

On the Core variant — refer paragraph 5.3.2

On the Core and the Pro variants:

Whenever a fault is detected by the soft starter, the soft starter will require a RESET before operation is possible again.
Investigate the cause of the fault, fix the issue and “Reset” the soft starter using the button on the screen.
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Error message

Current Imbalance

on Grid Imbalance.

Fault screen on soft starter

BHEEE;EEEEEEEEE8EESEEEEEEEERABEEE

20MB-04-D3 23:00:29 - Fauk Id - Contradcting Grid and motor desired phase rotation
2018-04-03 22:99:37 - Trigger card nhit relay - On
2018-04-03 22:59:37 - READY relay - On

Reset button

Figure 60 — MEsoftstart PC Application Fault screen
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7.2 MEsoftstart Modbus interfaces

The MEsoftstart PC App and any SCADA system, both use the same MODBUS protocol and either is the Modbus Master when
connected to the soft starter. The SCADA uses a subset of the total register definition. Some of the registers will only be used by
the PC Application (note: these register values will not be shown in the final SCADA SICD document).
Note:
The MEsoftstart Core variant supports only Modbus RTU using RS485 using connectors J1 and J2.
The MEsoftstart Pro variant supports two Modbus interfaces:
- Modbus RTU on RS485 using connectors J2 and J3

- Modbus TCP on Ethernet using connector J1 (Pro variants only)
Please request the Modbus Software Interface Control Document from your local distributor.
The following general guidelines apply:

- The PC Application and the SCADA system may not be simultaneously present on the Modbus RTU RS-485 data bus due to
bus conflict issues. Two Modbus devices may be present — one on the Modbus TCP port and one on the Modbus RTU port.
The device that connects first, will be the Master and will be in control of the soft starter. The Master will be able to start,
stop and reset the soft starter. The other Modbus device will only be able to monitor the status and progress sent by the

soft starter.

- The Modbus Master can to connect to the soft starter (via MODBUS messages) when the soft starter is in any state (Stopped,

Starting, Stopping or Running) and request status updates as well as read the soft starter’s present configuration.

- The soft starter configuration may only be updated by the Modbus Master when the soft starter is in the Stopped state. On
receipt of a new configuration, the soft starter checks the password and then performs a validity check on the received
parameters and responds either with errors, or with a positive response. A single configuration parameter compliance

failure, will result in the whole configuration will be discarded (refer paragraph 6.5).

- The Modbus Master may send regular status request messages beginning when the soft starter is in Stopped mode. The
Modbus Master will then be in control of the soft starter and will remain in control, provided that a continuous regular
message is sent from the Master to the Soft starter. While the Modbus Master is in control of the soft starter the TFT display
will indicate this with the words “TCPCTL” or “RTUCTL”, depending on if the TCP Modbus master is in control, or the RTU

Modbus master.

- If a second Modbus device is also present and monitoring, the TFT display will indicate “TCP” or “RTU” next to the control

indication — refer Figure 39.

- If the soft starter does not receive messages from the Modbus Master for a period longer than 10 seconds, control will
revert to the other Modbus device present or to the soft starter TFT display if no other Modbus device is present. The
Modbus Master is required to ensure that it gets regular status updates from the soft starter at a recommended rate of

once per second to keep itself appraised of the most up-to-date status of the soft starter.

- The soft starter is not able to distinguish when under Modbus control, whether it is the PC Application or a SCADA control
system that is the Modbus Master.

- The soft starter Modbus interface does not support Modbus Broadcast mode or Silent mode.

- The RS-485 RTU Modbus communication interface is default set to 115200 BAUD, 1 Start, 1 Stop, and Even Parity (with the
possibility of No Parity and Odd Parity available). This is reconfigurable from the Modbus Master and from the TFT display.

98 MEsoftstart PC Interface Application

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

MITSUBISHI - for a greener tomorrow
ELECTRIC [

Changes for the Better

At present the following Modbus function codes (FCs) are supported:
- 4 =Read Input Register. (Read Only Registers)
- 3 =Read Holding Registers. (Read/Write Registers)
- 6 =Write Single Holding Register.
- 16 = Write Multiple Holding Registers.

The soft starter RTU address can be configured from 1 to 247.

Any write action either to Configuration registers, or the Control Command register, that receives a positive response back from
the soft starter, may be interpreted by the Modbus Master as confirmation that the configuration data is correct and will be

saved in the soft starter, or that the command will be put into effect. An error response must be interpreted as the opposite.

Updates to individual configuration parameters should be done by sending the full complement of configuration parameters.
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8. PROTECTIVE FUNCTIONS & TROUBLESHOOTING (PRO)

This chapter explains the protection functions that are implemented in the PRO variants of the soft starter. For

troubleshooting on the Core variant refer to paragraph 5.4.

A\ This chapter explains the operation and use of this product. Always read the instructions before using the equipment.
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8.1 Soft starter fault and alarm indications

When the soft starter detects a fault, the operation panel displays a fault message, or a protective function activates to trip the

soft starter - depending on the nature of the fault.

8.2 How to reset the soft starter after a fault has occurred

A Always investigate to find the cause of the problem when a fault was detected by the soft starter. Do not just reset the

system without understanding and fixing the cause of the reset.

If the soft starter is not under external control of the Modbus controller or PC application:
On the Fault screen, press the RESET button to reset the fault on the soft starter or,

If the soft starter is under external control of the Modbus controller or the PC application (refer Figure 60):
Use the button on the PC application (or the Modbus command) to reset the soft starter.

If the soft starter is configured for Remote operation, the remote reset may be used to reset the soft starter:

Activate the remote reset signal the external RESET button.

Figure 61 shows an example of a fault screen with RESET button. The fault message and the parameters that are displayed may
be used to understand the reason for the fault. Note that the fault screen in Figure 61 has a fault message that indicates that

there is a Phase Rotation Error.
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Fault screen with RESET button

MEsoft/104 - 400VAC - Motor 1

RESET
MOTOR?

FAULT
Phase Rotation
Exrror

RPM=0 Gbal=0% Mbal=0 %
RemINH = 0 RlySht =0 Ibal=100%
RemStrt=0 INH=0 ExtRst=0
RlyRun=0 RlyRdy=0 RlyFan=0
Yu=0 VYv=0 ¥Yw=0D

Vum=0 Yvm=0 Ywm=0

D A alpha=0% Freq=0.0Hz

Rot =Clk Mtemp=0.0C HS1=0C
HS2=0C HS3=0C Int=0C

Parameter

@ for a greener tomorrow

Description

RPM
Gbal
Mbal
RemINH
RlySht
Ibal
RemStrt
ExtRst
RlyRun

RIyRdy
RlyFan

Vu
Vv
Vw
Vum
Vvm
Vwm
0A
alpha

Freq
Rot
Mtemp
HS1
HS2
HS3
Amb

Revolutions per Minute (Motor Shaft Speed)

Grid voltage imbalance%

Motor side voltage imbalance%

Switching card inhibit relay status

Shunt Trip relay status

Current imbalance%

Remote start signal

External Reset signal

Run Relay output signal (True while soft starter is Starting,
Running and Stopping the motor)

Ready Relay output signal (True if ready to start the motor)
Fan Relay output signal — this is just an indication that the
fan is switched on or off. Check that the fan is blowing when
this signal is active.

Line voltage on phase 1

Line voltage on phase 2

Line voltage on phase 3

Motor side voltage on phase 1

Motor side voltage on phase 2

Motor side voltage on phase 3

RMS current

An indication of the percentage of switch pulses on the
switching elements

Line voltage frequency

Phase rotation (Clockwise, anti-clockwise or undefined)
Motor temperature

Heat sink #1 temperature

Heat sink #2 temperature

Heat sink #3 temperature

Ambient temperature inside the soft starter

Figure 61 — MEsoftstart/I Pro TFT display Fault screen

8.3 Troubleshooting using the fault display on the soft starter

If the displayed message does not correspond to any of the following or if you have any other problem, please contact your

sales representative.

The possible fault messages that the soft starter may display, are listed in the table below together with a detailed

description of the fault and corrective actions.

If you need assistance with troubleshooting, it will be helpful if you can attach a photo of the screen with the fault message.

Fault Message

Description

Corrective action

1. Motor Protection Curve Trip

Applicable during STARTING

This trip may occur during Starting or Running
and is time related to the protection curves,
depending on which curve and by what

If the motor allows, select a more lenient
trip curve (Protection Class). (Refer
paragraph 6.4.1).

Applicable during STARTING.

This trip occurs when the “Maximum Starting
Current” is exceeded during the start ramp.

This limit is defined by parameter “Overload
.protection class” as described in paragraph
6.4.1.

and RUNNING. proportion of the Motor Full Load Current, the
motor is drawing.
2. Start Overcurrent An over current was detected during start-up. Check the motor current specification

and confirm that the “Maximum Starting
Current” (refer 6.4.4) is set to an
appropriate value in relation to the
“Ramp-up time” (refer 6.4.1).

Also confirm that the “Maximum Ramp-
up time” is at least twice the length of
the time set for “Ramp-up time”.
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Description

Corrective action

An overload current was detected while the
motor is running. This limit is defined by
parameter “Motor Over Load Current” (MOLC)
as described in paragraph 6.4.4.

Check the motor current specification
and confirm that the configuration of the
following parameters is correct:

. Maximum Starting current

e  Motor Over load current

An underload current was detected during the
start-up ramp. This limit is defined by parameter
“Motor Under Load Current” (MULC) as
described in paragraph 6.4.4.

The check is intended to protect the motor of
e.g. a pump running dry.

Check the motor and the motor load to
ensure all is in order.
Check the motor current specification
and confirm that the configuration of the
following parameter is correct:

e  Motor Under load current

A voltage unbalance was detected between the
phases of the supply voltage. This limit is defined
by parameter “Voltage unbalance” as described
in paragraph 6.4.7.

This may be caused by one of the three supply
phases that are not present or a wiring error or
grid supply not being within specification.

Supply voltage unbalance can result in a failure
to start or a noisy rough start.

Monitor the supply voltage to confirm
that all three phases are present and
phases are within the local grid
specification.

Adjust the voltage unbalance limit that
the soft starter will tolerate.

This fault is detected as part of a self-test during
a soft starter power-up (before the soft starter is
in IDLE mode ready to start the motor).

It is an indication of a failure in the SCR
hardware.

Please contact your local distributor.

A high temperature on the motor caused the soft
starter to trip in order to protect the motor.

This limit is defined by parameter “Motor
Maximum Temperature” as described in
paragraph 6.4.5.

This error will auto-correct once the motor
temperature drops below the configured “Motor
re-start temperature” Refer paragraph 6.4.5.

Inspect the motor and the load. High
motor temperature may be caused by a
too heavy load, or by a malfunction on
the motor such as a locked rotor.

High temperature can also be caused by
a long starting ramp (refer paragraph
6.4.1).

Fix problems on the motor or load

If this is not the cause of the problem,
select a shorter starting ramp with
possibly a higher starting current (refer
paragraph 6.4.4).

These errors are related to the supply voltage
and frequency being outside the specification for
the soft starter.

Monitor the supply voltage and
frequency Confirm that the voltage and
frequency is within the specification for
the model of soft starter that is installed.

Check the label on the soft starter to
confirm that the supply voltage is within
the rating of the soft starter.

This message indicates that the measured
temperature inside the soft starter enclosure is
too high. Damage will occur if operation is
continued.

Check to confirm that the fans are
working. Note that the soft starter may
be configured to start the fans always
when the motor is running, or to start
the fans only when the temperature is
rising. (Refer paragraph 6.4.5).

Confirm that air inlets and outlets on the
soft starter and on the motor control
enclosure is not blocked.

Refer paragraph 2.3.3.

MITSUBISHI
ELECTRIC
Changes for the Better
Fault Message
3. Motor Overload
Applicable during RUNNING.
4. Motor Underload
Applicable during RUNNING.
5. Voltage Unbalance
6. SCR Volt Unbalance
7. Motor Over Temperature
8. Over Voltage
9. Under Voltage
10. Frequency Limits exceeded
11. Internal Temp High
12. Heatsink Temp High

This message indicates that the measured
temperature on the heatsinks inside the soft
starter is too high. Damage will occur if
operation is continued.

Check fans and air flow as above for the
ambient temperature.

Confirm that the configuration regarding
the bypass contactor is correct (refer
paragraph 6.4.1).
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Fault Message

Description

Corrective action

The heatsinks will get too hot if the number of
starts per hour is very high, or if the soft starter
is used to run the motor for a long time without
a bypass contactor.

The correct operation of the fans is very
important to control the heatsink temperatures.

This error will auto correct when the
temperature drops below the “Heatsink restart
temperature” as configured (refer paragraph
6.4.5).

e |If an external bypass contactor is
used, confirm that the bypass
contactor is working and that the
control and supply wiring is correct.
(paragraph ).

Reduce the number of starts per hour

Reduce the start-up ramp time.

13. Motor Short Circuit Phase U,
W,V

The soft starter detects a short circuit on the
motor-side terminals during pre-startup tests.

Check the motor for failure or loose
wires.

Check the wiring between the soft
starter and the motor.

Check the wiring of the bypass contactor.
If using an inside-delta installation, check
the wiring on the six-wire motor
connection.

14, SCR Fault (OC or SC)
SC—Short Circuit
OC - Open Circuit

This fault is an indication of a failure in the SCR
hardware.

Please contact your local distributor.

15. Current Imbalance

Applicable during RUNNING.

A current unbalance was detected between the
phases of the supply lines. This limit is defined by
parameter “Current unbalance” as described in
paragraph 6.4.7.

This may be caused by one of the three supply
phases that is not present or a wiring error or
grid supply not being within specification or a
faulty motor.

Current unbalance can result in a failure to start
or a noisy rough start.

Check the motor for any faults.

Monitor the supply voltage to confirm
that all three phases are present and
phases are within the local grid
specification.

Adjust the current unbalance limit that
the soft starter will tolerate.

aggressive start-up configuration.
If the motor current exceeds the stack maximum
capabilities, this trip will occur.

16. Remote control from wired The system may be in ‘Maintenance’ so that Ensure that the Auto/Maintenance
buttons or Modbus controller is | ONLY control from the local HMI panel is switch is on Auto to allow for any remote
not working allowed. control. Refer par. 6.8
17. Maintenance was activated This is just an information message that the If the message persists, check the
Maintenance input is active. The condition Auto/Maintenance signal wiring (refer
should resolve itself when the Maintenance Table 14).
signal is removed. Remember that the Auto/Maintenance
switch should provide a normally closed
signal that is opened to activate
Maintenance mode.
18. Maximum Start Time exceeded | The motor did not start within the maximum Confirm that the starting current is
starting time that is configured by the parameter | sufficient to start the motor in the time
“Maximum Ramp-up Time” Refer par 6.4.2. allowed.
This may be because the allowed starting time is | Adjust the parameters as required.
too short or because the starting current that
was configured in “Maximum Starting Current” is
too low (refer paragraph 6.4.4).
19. Max Frame Current exceeded This fault could be due to a short circuit or overly | Check the start-up configuration —

reduce the “Maximum Starting Current”
(refer paragraph 6.4.4).

Check to confirm that the soft starter
model is the correct model for the
application. Refer paragraph 1.1.1.

20. Motor RPM exceeded

This error is an indication that the motor speed
was exceeded. This fault is only applicable when
the shaft sensor is present.

Check the shaft sensor installation and
wiring.

Confirm that the Maximum Starting
Current.

21 Phase Rotation Error

The phase rotation that is configured, is not the
same as the actual phase rotation that the soft
starter detects on the supply lines.

Check that the wired phase rotation is
correct and set the “Phase Rotation”
parameter accordingly.
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Fault Message Description Corrective action

The phase rotation is configured by parameter If motor rotation direction is not

“Phase Rotation” refer paragraph 6.4.1). If the important, this parameter may be set to
phase rotation is not corrected, the motor will “Don’t care”

rotate in the wrong direction.

22. Sensor Failure This message is displayed if an internal sensor
failure is detected. It will be followed by a line
giving an indication of which sensor failed.

8.4 General Troubleshooting

8.4.1 Soft starter display does not power up

Description Corrective action
The soft starter display does not start up when power is Remove external communication cables from the RJ 45 RS485 and TCP
applied to the soft starter. connectors if present.

Switch off the circuit breaker.

Check the wiring.

Disconnect the motor side terminals.

Switch on the circuit breaker.

Measure on the soft starter L1, L2, L3 terminals that all three phases are
present and within expected limits.

If the display is still not starting up with the supply voltage confirmed
present and correct on the grid-side terminals of the soft starter while not
connected on the motor side:

Please contact your local distributor.

8.4.2 Motor generates abnormal heat

Description Corrective action

The motor temperature is higher than expected. Check the motor rating plate for supply voltage specification.

Inspect the motor rotation, wiring, fan and environment.

Check that the load is appropriate for the motor.

Measure for imbalance on voltage and current.

Reduce the start ramp-up time (a slow ramp may cause more heat build-up
than a faster ramp).

8.4.3 Soft starter generates abnormal noise

Description Corrective action

A strange sound coming from the soft starter Check the fan blades for any interference.

If the fan was recently replaced, ensure that the fan cover is replaced
correctly, e-g- fan is not rubbing against the cover.

8.4.1 Modbus controller cannot connect

Description Corrective action
The MEsoftstart PC Application or another Modbus Check the TFT display — after power-up the configuration needs to be
controller is unable to connect to the soft starter accepted on the TFT before it will connect to a Modbus Master.

Check the cable — use the cable supplied.

Check the communication parameters on the soft starter (refer
paragraph6.4.9). Ensure that the Modbus controller or PC Application has
the same settings as the soft starter and is communicating to the correct
RTU address.

If using the PC application, check that the driver for the USB converter is
installed. (Refer paragraph 7.1.1).
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9. MAINTENANCE AND INSPECTION

This chapter explains the precautions for maintenance and inspection for this product.
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9.1 Inspection item

The soft starter is a static unit mainly consisting of semiconductor devices. Weekly inspection should be performed to prevent
any fault from occurring due to the adverse effects of the operating environment, such as temperature, humidity, dust, dirt

and vibration, changes in the parts with time, service life and other factors.

/A When accessing the soft starter for inspection, wait for at least 10 minutes after the power supply has been switched

OFF before touching the soft starter.

9.1.1 Weekly inspection

Check the following during operation:
*  Motor operation alarm.
*  Improper installation environment.
*  Cooling system fault.
*  Abnormal vibration, abnormal noise, bearing noises in motor.
*  Abnormal overheat and discoloration of terminals.

*  Protective covers on terminals

9.1.2 Periodic inspection

Check the following when the unit is not operational:
*  Check that there is no voltage on the input terminals.
*  Check all areas inaccessible during operation.
*  Clean the air inlet and outlet grills.
*  Torque screws and bolts as they may become loose due to vibration and temperature variations.
*  Check connections and insulating materials for corrosion and damage.
*  Measure the insulation resistance and confirm that this is still within limits for the installation.

*  Check and replace the cooling fan/s every 5 operating years or as required.
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9.1.3 Weekly and periodic inspection checklist

Inspection
. o interval Corrective action
Area of Inspection item Description Check
inspection ) at fault occurrence
\Weekly [Periodic
Surrounding Check the surrounding air temperature, humidity, Improve the
environment dirt, corrosive gas, water, oil, etc. environment.
. Check for unusual noise and vibration. Check fault location
General Overall unit and re-torque.
Check for dirt, oil and other foreign material. Clean.
Power supply Check that the main circuit voltages and control Inspect the power
voltage voltages are within the operating rangel®. supply.
Check for loose screws and bolts. Retighten.
Check for overheat traces on the parts. Contact the
General
manufacturer.
Check for stain. Clean.
Check conductors for distortion. Conta;:t tthe
- manufacturer.
Main circuit
Conductors, cables| check cable sheaths for breakage and Contact the
deterioration (crack, discoloration, etc.). manufacturer.

Terminal block

Check for damage.

Stop the equipment
and contact the

Control circui

manufacturer.
Check that the operation is normal and no - Contact the

Relay/contactor | chattering sound is heard. manufacturer.
Check that the output voltages across phases are Contact the

balanced while operating the soft starter. manufacturer.

Operation check

Check that no fault is found in protection and
display circuits during operation.

Contact the
manufacturer.

Protective Stop the equipment
circuit Check for unusual odor and discoloration. and contact the
overall manufact:rer.
Check for serious rust development. Contact the
manufacturer.
Check for unusual vibration and noise. Replace the fan.
Cooling Cooling fan Check for loose screws and bolts. R.e.tlghten the fan
system g fixing screws.
Check for dust and stain. Clean.
Check hat the covers are in place covering the Grid Fit the protective covers
Safety Protective covers | side and Motor side terminals. over the terminals.

9.1.4 Cleaning

Always run the soft starter in a clean condition.

When cleaning the soft starter, gently wipe dirty areas with a soft cloth damped with neutral detergent or ethanol.

A Do not use solvent, such as acetone, benzene, toluene or alcohol, as these might damage the soft starter surface.

A\ The display is vulnerable to detergent and alcohol. Only use a soft cloth damped with water.

5 One to two years of periodic inspection cycle is recommended. However, it differs according to the installation environment.

61t is recommended to install a voltage recording device for monitoring the voltage of the power supplied to the soft starter.
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9.1.5 Replacement of parts

The soft starter consists of many electronic parts and power semiconductor devices. The only parts that may be replaced on
the installation site, are the fans on the MEsoftstart/I01 Core and all Pro variants.

Part name

Estimated lifespan Description

Replace (as required).
Refer Advanced Maintenance.

Cooling fan, part number to be
supplied

5 Operational years but greatly affected by the operational
environment such as dust and humidity.

A\ Before starting the fan replacement, switch power OFF, wait for at least 10 minutes and then check the voltage with a
Multi-Meter or voltage tester to ensure safety.
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10. SPECIFICATIONS

This chapter explains the specifications of this product. Always read the instructions before using the equipment.
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10.1 Soft starter specification

Parameter

Supply Voltage
Current Ratings

Max. continuous current @ +50°C
Mitsubishi Electric Bypass contactor
Max continuous current with bypass

Max. starting current — normal duty
Max. starting current — heavy duty
Operating temperature
Storage temperature
Relative humidity
Operating altitude
Enclosure protection category
Communication
Standard on all variants
Pro variants only

Digital 10

Temperature Measurement inputs
Fault indication
Mounting
Module physical data (with finger guards)
Size WxHxD [mm] — no bypass
— with internal bypass
Weight —no bypass
— with internal bypass
Approximate heat loss
(without bypass at maximum rated current)

Insulation resistance
Current sensors
Rated frequency range
Quantity
Measurement dynamic range
Thermal rating
Accuracy
Sampling frequency
Voltage sensor
Rated frequency range
Quantity
Maximum rated voltage
Thermal rating
Accuracy
Sampling frequency

CE mark compliance

Standards applied (relevant sections)

Specification

340 - 420Vac, 425 - 578Vac, 586 -760Vac

MEsoftstart/I00 | MEsoftstart/I01

MEsoftstart/I02 | MEsoftstart/I03 | MEsoftstart/104

3904 600A 900A
S-N400 S-N600 (S-N800)
450A 800A 1000A
730A 1440A 1600A
390A 750A 900A

-10°C - +60°C. De-rate all Ampere values at 1.4% per °C for temperatures >50°C

100A 200A
S-T80 S-N150
120A 200A
240A 480A
125A 250A
-30°C - +70°C
< 85%

1400m above sea-level (no derating). De-rate at 0.7% per 100m for altitudes >1400m

1POO

Modbus RTU (RS485, Baud rate: 9600- 115200) Default=115200, 1 start, 1 stop, even parity.
Modbus TCP (Ethernet 10BASE-TX / 100BASE-TX)

Core-variants

3 relay outputs (5A, 240Vac, pot.
free): READY, BYPASS, FAULT

3 inputs included: RUN/STOP,
RESET, Auto/Maintenance

Pro variants

8 relay outputs included (5A, 240Vac, pot. free): READY;
RUNNING; TRIP; BYPASS CONTACTOR; OVERLOAD
ALARM; FAULT / LINE VOLTAGE ALARM; TEMPERATURE
FAULT

3 inputs included: RUN/STOP; Auto/Maintenance;
RESET.

PT-100 or LM35 motor temperature measurement channels (sensors purchasable separately)

Displayed on the TFT touch screen on Pro variants / flashing LED sequences on Core variants

Chassis mounted (see dimensions)

MEsoftstart/I00 = MEsoftstart/101
320x515x319 320x515x319
320x515x319 375x515x319

12kg 18kg
16kg 25kg
450w 650W

Dielectric breakdown voltage: 2kV

45Hz - 65Hz

MEsoftstart/I02 MEsoftstart/I03 = MEsoftstart/104

430x677x324 522x662x320 980x586x320
665x677x324 842x605x319 -
22kg 40kg 60kg
49kg 67kg -
780w 1670W 3410W

3 (Hall effect on MEsoftstart/100 and /101, CTs on models MEsoftstart/102 through /104)
0% - 100% of soft starter maximum starting current — normal duty

Continuous: 2.5x rated current
1.0% of full scale
16.6kHz

45Hz - 65Hz

3 (direct sense by resistor bridge)

760Vac
800Vrms

1% of full scale
16.6kHz

Low voltage directive (2014/35/EU)

EMC directive (2014/30/EU)
RoHS 2 (2011/65/EU)
IEC/EN 60947-1

IEC/EN 60947-4-2

*1 — Normal duty is for up to 10 starts per hour and start-up time no more than 30 seconds.

*2 — Heavy duty is for more than 10 starts per hour or start-up time longer than 30 seconds.
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10.2 Outline dimension drawings

10.2.1 MEsoftstart/100 - 100A model

/MB EARTH STUD

[219)

{s20)

[s15)

GRID SIDE SIDE VIEW LOAD SIDE

Figure 62: MEsoftstart/100 without internal bypass contactor

(250)

(220}

{s15)

GRID SIDE SIDE VIEW LOAD SIDE

Figure 63: MEsoftstart/100 with internal bypass contactor
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10.2.2 MEsoftstart/101 - 200A model

(250)

{a76)

{14

(20}

(187)

{320)

{515

GRID SIDE SIDE VIEW LOAD SIDE

Figure 64: MEsoftstart/101 without bypass contactor

fs7s) (s15)

GRID SIDE SIDE VIEW LOAD SIDE

Figure 65: MEsoftstart /101 with internal bypass contactor
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10.2.3 MEsoftstart/102 - 390A model

{e77)

(sv2)

(400)

3
(- ‘Ewlwi i

(430)

(3s7)
SIDE VIEW WITH TERMINAL
GHBARE GUARDS OMITTED FOR CLARITY HEADSIDE

Figure 66: MEsoftstart/102 without bypass contactor

(ss5)

GRID SIDE

{s92)
SIDE VIEW WITH TERMINAL LOAD SIDE
GUARDS OMITTED FOR CLARITY

Figure 67: MEsoftstart/102 with internal bypass contactor
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10.2.4 MEsoftstart/103 - 600A model

(137]

(522)

(137)

(582)

" {662 )

(488)

M8 EARTH
STUD

(319)

(193)

(552)
GRID SIDE
SIDE VIEW WITH TERMINAL LOAD SIDE
GUARDS OMITTED FOR CLARITY

Figure 68: MEsoftstart/103 without bypass contactor

[211) MOUNTING CENTERS

g
BILI:
o S
©) 3
= —
(778) (525) (842)
VIEW ON GRID SIDE . VIEW ON LOAD SIDE

SIDE VIEW WITH TERMINAL
GUARDS OMITTED FOR CLARITY

Figure 69: MEsoftstart/103 with internal bypass contactor
115 Specifications

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

MITSUBISHI
A ELECTRIC g% fora greener tomorrow

Changes for the Better

10.2.5 MEsoftstart/104 - 900A model

(137)

(137)

(167)

(137)

(137)

(925)

| (993)

SIDE VIEW WITH TERMINAL
GHID.SE GUARDS OMITTED FOR CLARITY LOADSIDE

Figure 70: MEsoftstart/104 without bypass contactor

Note: No internal bypass contactor option is available for the MEsoftstart/I04 model.
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APPENDICES

This APPENDIX provides the additional maintenance information for this product.

2 2 1 L R 117

ADVANCED MAINTENANCE: REPLACEMENT OF THE FAN ....eutttttttttttiseeeiiiittittttattteeeeseesssesisisssbtteteeesseaesesnasssbeseaaeesaeseessssssnnnnssreaeaesesssanns 118
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Advanced Maintenance: Replacement of the fan

The soft starter should never be opened by the user, as this will void the installer’s warranty. The installer may however need
to open the soft starter to replace the fan (or fans on the MEsoftstart/I03 and MEsoftstart/I04). Instructions are provided in

this section. Removing the bottom cover gives access to the fan. Pictures show the MEsoftstart/I01.

2. Remove the screws to free move the screws to free

the fan the fa n the fan

1. Remove the screws on the
cover panel to get access to
the fan

1. Remove the screws on the
cover panel to get access to
the fan

3\ unplug the fan connector

? ) 3. Press to release and
'Y /

g Reverse the steps to install
N the new fan:
4. Insert the connector

PN
3. Press to release and /
unplug the fan connector

ert and tighten the
s holding the fan onto
ver plate

5. Insert and tighten the |
screws holding the fan onto
the cover platets

v -«-—
6. Insert and tighten the

screws holding the cover
plate

6. Insert and tighten the
screws holding the cover
plate

Figure 71: Replacement of the fan
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Phone:+43 (0}2102 / 486-0 (7-158 00 Praha 5 Phone: +33 (01 / 55 68 5568 Phone; +39 039/ 6053 1 Phone: +353 {0}1 4158300 Phone: +31 {0) 297250350 Phome: +48 {0} 12 347 65 00
Phone: 4420 251 551 470
Russla Spain Sweden Turkey UK UAE
Mitsubishl Electric (Russia) LLC Mitsublshl Electric Europe BV, Mitsublshl Electric Europe BV, Mitsubishl Electric Turkey Elektrik Mitsublshi Electric Europe BV. Mitsublshi Electric Europe BV,
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RU-115054 Moscow E-08190 Sant Cugat del Vallés Flebevagen 8 Senfall Mahalles Mutuk Sokak No= UK-Hatfleld, Herts AL10 BXE United Arab Emirates - Dubal
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Phone: +34(0) 93 f 5653131 Phane +46 (0) 8625 1000 Phane: +90 (01216 / 526 3990
Representatives
Austrla Belarus Belglum Belglum Bosnla and Herzegovina Bulgarla Croatla
GEVA QOO TECHNIKON ESCO DRIVES KONING & HARTMAN B.V. INEA RET d.o.o. AKHMATON INEACR
Wiener Stralie 89 Prospect Meravidmosti 1779 Culliganiaan 3 Woluwelaan 31 Stegne 11 4, Andrel Ljapchev Blwd, PO Box 21 Losinjska 4 2
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Phone: 443 (02252 / 85 55 70 Phones +375 (017 /393 1177 Prione +32 (024 717 64 60 Phone: +32 (012 / 257 02 40 Phone: +386 {0)1/ 513 8116 Phone: +259 (012 / 817 6000 Phaone: +385 (01 / 36 940 - 01/ 02/ -13
Czech Republic Denmark Finland Greece Hungary Kazakhstan Malta
AutoCont C5.5.R.0. HANS FELSGAARD A/S PROVENDOR OY UTECOABEE MELTRADE Kft. T0O Kazpromavtomatika ALFATRADE Ltd.
FKafkova 1853/3 Thellgaards Torv 1 Teljankatu 8 A3 5, Mavragenous Str. Fort utca 14. UL Zhamibyia 28 99, Paola Hill
7Z-702 00 Ostrava 2 DE-4600 Koge FIN-28130 Port GR-18542 Piraeus HU-1107 Budapest KAZ-100017 Karaganda Malta-Paola PLA 1702
Phone: +420 595 621 150 Phone: +45 4320 B600 Phone: +358 (0) 2/ 522 3300 Phone: +30 (00211 /1206-300 Phone: +34 (0)1 / £31-9726 Phone: +7 7212/ 50 1000 Phone: +356 (0021 / 697 816
Moldova Netherlands Netherlands Portugal Remanla Serbla Slovakia
INTEHSIS SRL HIFLEX AUTOM. BV KONING & HARTMAN BV. Fonseca S.A. Sirus Trading & Services INEA SR d.owo. SIMAP SK
bid Tralan 23/1 Wolweverstraat 22 Energleweg 1 R. Jodo Francisco doCasal 87/29 Aleea Lacul Morfl Ne. 3 UL Karadjordjeva 12/217 Hdna Derku 1671
MD-2060 Kishinev NL-2984 (D Ridderkerk NL-2627 AP Delft PT-3801-597 Aveirg, Esgueira RO-050841 Bucurest], Secior & SER-11300 Smederavg SK-9171 01 Trandin
Phiones+373 (0022 /66 4242 Phone:+31 (0)180/ 4660 04 Phione: +31 (015 260 93 06 Phone: +357 (01234 /303 900 Phone: +40 (0121 / 430 4006 Phone: +386{026) 461 54 01 Phome: +4271 (0032 743 04 72
Slovenia Switzerland Ukraine Israel Israel Lebanon South Africa
INEA RBT d.o.o. OMNIRAY AG 000 CSC-AUTOMATION" ILAN & GAVISH Ltd. GIRIT CELADON Ltd. CEGLIBAN ADROIT TECHNOLOGIES
Steqna 11 Im Schiorll 5 4-B, M. Raskavoyt St 24 Shendar S, Kiryat Arie 12 Haomanut Straet Cebhaco Center/Block A Autostrada 20 Waterford Office Park 189
S5-1000 Lublana CH-8600 Dobendorf UA-02660 Kiav IL-49001 Petzh-Tikva IL-42505 Netanya DORA Witkoppen Road
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Phone: +361 {0)7 £ 240 445

Phane + 27 (0911 / 658 100

Mitsubishi Electric Europe B.V.

Mitsubishi-Electric-Platz 1, 40882 Ratingen
Tel: +49(012102-4860 Fax: +49(012102-4861120
info@mmitsubishi-autormation.com
euda.mitsubishielectric.com
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