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LSMV Drive
M User’s Manual

A Safety Precautions

= Please read all safety precautions

before using this product. ’

* After reading this manual, please store ’s
it in a location where it can be easily
found.







Preface

Preface

This user's manual helps you safely and correctly use the LSMV series products (medium voltage drives) of
LS Industrial Systems. Read this manual before you install, operate, maintain or check any LSMV series
products. You are required to know the procedures and safety rules necessary to install, operate, maintain
and check LSMV series products before you use them.

You need this manual when you perform maintenance, daily checkup and repair of LSMV series products.
Keep the manual in a designated place so that you and other users can immediately find required information.
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General Guidelines

General Guidelines

To show the interior of LSMV series products in detail, figures in this manual do not usually show covers or
protective films. Therefore, put covers or protective films back on the product according to instructions in this
manual before operation.

Figures, photos and examples in this manual are only to help you understand the product. Therefore, the
figures, photos and examples may not apply to all products.

This manual contains information about the product and general standards. The content and descriptions in
this manual are subjects to change without notice when improvements to LSMV series products are made.

In the event the manual is lost or damaged, contact LS Industrial Systems or a local LSIS distributor for a
replacement. When you order a new manual, provide the exact manual title by checking the plate that is
attached to the front of the product.

If the plate is damaged, contact LS Industrial Systems or a local LSIS distributor and order a new plate.

b 15




Safety Precautions

Safety Precautions

Safety precautions prevent accidents and eliminate danger that may occur during installation, operation,
maintenance or checking of the product. Follow all these precautions for safe and proper use of the product.

Safety precautions are divided into three categories: "Danger", "Warning" and "Caution." The definition of
each category is as detailed below.

Precaution Definition

m Danger |May cause immediate serious injury or death if the instruction is not followed.

A Warning |May cause serious injury or death if the instruction is not followed.

A Caution |May cause minor injury or damage to the product if the instruction is not followed.

= Depending on the circumstances, a precaution categorized as "Caution" may also cause a serious
outcome.

The symbols displayed on the inverter and in the manual indicate the following.

Symbol Definition
& Be cautious that there is a potential risk factor.

Be cautious that there is a risk of electric shock.

Read the manual thoroughly in order to use LSMV drives safely and to use all functions that LSMV drives
have to offer. After you have read the manual, keep it in a place where you can access it easily whenever you
need it.

AWaming
= Do not open the door when the power is on or while driving.
Doing so may result in an electric shock.
= Do not drive with the door open.

Medium voltage terminal or charging area may be exposed to the outside and it may cause electric
shock.

= Do not open the door other than to perform wiring or regular inspection, even if the power is off.

The LSMV may remain charged for a long time even after the power supply is turned off. It may cause
electric shock.

=  When you do wiring or perform regular inspection, wait more than 10 minutes after the power is turned
off and make sure the DC voltage in the cell is completely discharged. Use a device such as a tester.

It may cause electric shock (below DC 30 V).
= Do not operate switches with wet hands.
Doing so may result in an electric shock.
= Change the cable immediately if its coating is damaged.
Doing so may result in an electric shock.
= Do not put things that excessively stress the cable.
Placing heavy object on the cable could damage its sheath and may result in an electric shock.
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Safety Precautions

/A caution

= Do not install the product near any flammable materials.

It may cause fire if it is installed on a surface that is made of flammable material or if it is in contact with
flammable material.

= Inthe event of LSMV failure, immediately turn off input power.
If you do not turn off input power, fire may result due to a secondary accident.

= Do not touch the LSMV while power is on or until 10 minutes after power is off.
Contact with the high-temperature LSMV may cause burns.

= Do not supply power to an LSMV with damaged exterior or parts.
Doing so may result in an electric shock.

= Do not allow foreign bodies such as screws, metals, water or oil to enter the LSMV.
Introducing foreign substances to the PCU may start a fire.
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Directions for Use

Directions for Use

B Transportation and Installation

= Transport the product with both the proper tools and method required for its weight.
= |Install the product according to the guidelines described in this manual.

= Do not open the door of the product during transportation.

= Do not put heavy items on the product.

= Follow the standards described in this manual for installation directions.

= The inverter is a fragile instrument. Do not drop it or expose it to heavy impact.

= The inverter requires Class 1 grounding.

= |f you detach the PCB for installation or repair, put it on a conductor immediately after you detach it. The
PCB can be damaged by static electricity.

= Do not expose the inverter to snow, rain, fog or dust.
= Do not cover or block air vents where the cooling fan is located. The inverter may overheat.
= When you install the inverter, make sure the power supply is turned off.

= In order to prevent risk of fire or electric shock, use only a cable in good condition. Do not use a cable that
is below standard. Do not extend the length of the cable.

Use the product in the environmental conditions specified on the following table.

Item ’ Details

Temperature 0-40°C (There should be no ice or frost)

Ambient humidity [85% RH or less (Provided no condensation has formed.)

Storage temperature |0 ~65C

Environment There should not be corrosive gas, inflammable gas, oil residue, dirt,

Ambient environment
etc.

Altitude/vibration ~ |Below 1000 m above sea level / less than 5.9 m/sec? (= 0.6 g)
Ambient pressure |70 - 106 kPa

H Wiring
= Do not install phase advanced capacitor, surge filter, or radio noise filter on the output of the inverter.
= Connect output side (terminals U, V and W) in the correct order.
= Be careful. An incorrect terminal connection may damage the inverter.

= Be careful. Connecting input side (terminals R, S, T) into output side (terminals U, V, W), and vice versa
may damage the inverter.

A\ caution

A professional technician is required for wiring work and wiring checkup.

= Install the main body of the inverter first and then perform wiring work.
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viii

B Test Operation

= Check all parameters before test operation. Parameter change may be necessary depending on the load
condition.

= Do not supply power that exceeds the specified voltage range of each terminal. Excess voltage may
damage the inverter.

Normal Operation

= If you selected the auto-restart function, operation automatically restarts after a stop caused by failure.

= The inverter restarts when you reset the failure while the operating signal is entered. Use the RESET
switch when the operating signal is confirmed.

= Do not modify the interior workings of the inverter.
= The electronic thermal function may not protect the motor.
= Do not start or stop the inverter with the magnetic contactor that is installed on the input power supply.

= If you initialize parameters, the parameter values are restored to factory defaults. Initialize parameters
and then return them to your operation preferences.

You can set high-speed operation of the inverter with parameters. Check the performance of the motor or
machine thoroughly before you change parameter settings for the inverter.

Abnormal Situations

= When the inverter is damaged and becomes uncontrollable, the machine may cause a dangerous
situation. Install an additional safety device such as an emergency brake to prevent dangerous situations.

Repair, Inspection and Parts Replacement

= Do not conduct a Megger test (measuring insulation resistance) against the control circuit of the inverter.

= For more details about regular inspection and part replacement intervals, see chapter 8.

= If you discard an inverter, treat it as industrial waste.

= Aninverter contains raw materials. Recycle it to preserve energy and resources. Packing and metal
materials are recyclable. Plastic materials are recyclable. However, they can be incinerated in a

manageable environment according to regional regulations. Recyclable parts usually have the recycle
mark.

General
= Figures in this manual are shown with covers or circuit breakers omitted for more detailed explanation of

the interior. Install covers and circuit breakers according to the installation guidelines before operation.
Operate the product according to the instructions in this manual.

Cleaning

= Be sure to turn off the inverter power supply and remove all plugs that are connected to the inverter
socket before cleaning. Do not use a wet cloth or water to clean the inverter. Always clean with a dry cloth.
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® Long-term Storage

If you do not use the inverter for a long time, keep it under the following conditions:
= Comply with the recommended storage environment.

= For more than a three month period of storage, keep the inverter at an ambient temperature of -10-+30°C
to prevent temperature negatively affecting the electrolytic capacitor.

= Tightly seal and pack the inverter so that moisture, etc., cannot enter the inverter. Keep relative humidity
lower than 70% with a desiccant (silica gel) in the package.

A\ caution

If electricity is not supplied to the inverter for a long period, the characteristics of the electrolytic capacitor
deteriorate. Turn the electricity on at least once a year and supply electric current for 30-60 minutes. Do
not wire the output side (secondary) or operate the machine at this time.
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1. Handling LSMV

1. Handling LSMV

1.1 LSMV Series Overview

B LSMV Models

LSMV is categorized as four voltage classes (3 kV /4 kV /6 kV / 10 kV) and two power frequencies (50 Hz /
60 Hz). Contact LSIS for products that are not listed on the following table:

Table 1-1 LSMV Models

Maximum | Panel Dimension [mm]?

Voltage . Power Outpgt Rated Applicable Appro?(imate
i re({]:slncy ce{nlr:\e;illty cu[rl:(i.\nt Product Model No. Cl;ll:ﬂtgit;y I W[ilg]ht
[kw] ”
180 35 LSMV-030F200-G1 140 1600 | 1900 | 2350 2236
270 53 LSMV-030F300-G1 210 1600 | 1900 | 2350 2524
360 70 LSMV-030F400-G1 290 1600 | 1900 | 2350 2788
450 88 LSMV-030F500-G1 360 1600 | 1900 | 2350 2992
540 105 LSMV-030F600-G1 440 3600 | 1900 | 2350 4190
680 131 LSMV-030F750-G1 550 3600 | 1900 | 2350 4526
3000 50 900 175 | LSMV-030F10H-G1 730 3600 | 1900 | 2350 4970
1100 218 | LSMV-030F12H-G1 910 3600 | 1900 | 2350 5528
1360 260 | LSMV-030F15H-G1 1120 3600 | 1900 | 2350 5972
1810 350 | LSMV-030F20H-G1 1500 4000 | 1900 | 2350 7866
2270 438 | LSMV-030F25H-G1 1880 4000 | 1900 | 2350 8990
2720 525 | LSMV-030F30H-G1 2250 5000 | 1900 | 2350 11544
3360 657 | LSMV-030F37H-G1 2780 5000 | 1900 | 2350 13118
200 35 LSMV-0335200-G1 160 1600 | 1900 | 2350 2072
300 53 LSMV-033S300-G1 240 1600 | 1900 | 2350 2312
400 70 LSMV-033S400-G1 320 1600 | 1900 | 2350 2538
500 88 LSMV-033S500-G1 400 1600 | 1900 | 2350 2708
600 105 | LSMV-033S600-G1 490 3600 | 1900 | 2350 3880
750 131 LSMV-033S750-G1 610 3600 | 1900 | 2350 4160
3300 60 1000 175 | LSMV-033S10H-G1 820 3600 | 1900 | 2350 4530
1200 218 | LSMV-033S12H-G1 990 3600 | 1900 | 2350 5040
1500 260 | LSMV-033S15H-G1 1240 3600 | 1900 | 2350 5410
2000 350 | LSMV-033S20H-G1 1660 4000 | 1900 | 2350 7117
2500 438 | LSMV-033S25H-G1 2070 4000 | 1900 | 2350 8053
3000 525 | LSMV-033S30H-G1 2490 5000 | 1900 | 2350 10420
3700 657 | LSMV-033S37H-G1 3070 5000 | 1900 | 2350 11731
4160 50 250 35 LSMV-041F250-G1 200 2000 | 1900 | 2350 2598




1. Handling LSMV

Maximum | Panel Dimension [mm]?

Power Output Rated Applicable
frequency| capacity current | Product Model No. Motor
[Hz] [kVA] [A] Capacity Depth | Height
[kw] *
380 53 LSMV-041F380-G1 300 2000 | 1900 | 2350 2946
500 70 LSMV-041F500-G1 400 2000 | 1900 | 2350 3234
630 88 LSMV-041F630-G1 510 2000 | 1900 | 2350 3510
750 105 LSMV-041F750-G1 610 4200 | 1900 | 2350 4868
950 131 LSMV-041F950-G1 770 4200 | 1900 | 2350 5276
1200 175 | LSMV-041F12H-G1 980 4200 | 1900 | 2350 5804
1500 218 | LSMV-041F15H-G1 1240 4200 | 1900 | 2350 6620
1900 260 | LSMV-041F19H-G1 1570 4200 | 1900 | 2350 7316
2500 350 | LSMV-041F25H-G1 2070 5000 | 1900 | 2350 9755
3100 438 | LSMV-041F31H-G1 2570 5000 | 1900 | 2350 11073
3700 525 | LSMV-041F37H-G1 3070 6000 | 1900 | 2350 14192
4700 657 | LSMV-041F47H-G1 3900 6000 | 1900 | 2350 16390
250 35 LSMV-041S250-G1 200 2000 | 1900 | 2350 2416
380 53 LSMV-041S380-G1 300 2000 | 1900 | 2350 2706
500 70 LSMV-041S500-G1 400 2000 | 1900 | 2350 2954
630 88 LSMV-041S630-G1 510 2000 | 1900 | 2350 3184
750 105 | LSMV-041S750-G1 610 4200 | 1900 | 2350 4520
950 131 LSMV-041S950-G1 770 4200 | 1900 | 2350 4860
4160 60 1200 175 | LSMV-041S12H-G1 980 4200 | 1900 | 2350 5300
1500 218 | LSMV-041S15H-G1 1240 4200 | 1900 | 2350 6040
1900 260 | LSMV-041S19H-G1 1570 4200 | 1900 | 2350 6620
2500 350 | LSMV-041S25H-G1 2070 5000 | 1900 | 2350 8839
3100 438 | LSMV-041S31H-G1 2570 5000 | 1900 | 2350 9938
3700 525 | LSMV-041S37H-G1 3070 6000 | 1900 | 2350 12837
4700 657 | LSMV-041S47H-G1 3900 6000 | 1900 | 2350 14668
360 35 LSMV-060F400-G1 280 2400 | 1900 | 2350 3424
540 53 LSMV-060F600-G1 430 2400 | 1900 | 2350 3698
720 70 LSMV-060F800-G1 580 2400 | 1900 | 2350 4298
900 88 LSMV-060F10H-G1 720 2400 | 1900 | 2350 4766
1090 105 | LSMV-060F12H-G1 890 4800 | 1900 | 2350 6530
1360 131 LSMV-060F 15H-G1 1110 4800 | 1900 | 2350 7010
0000 %0 1800 175 | LSMV-060F20H-G1 1470 4800 | 1900 | 2350 7694
2200 218 | LSMV-060F25H-G1 1820 4800 | 1900 | 2350 9522
2720 260 | LSMV-060F30H-G1 2250 4800 | 1900 | 2350 9638
3630 350 | LSMV-060F40H-G1 3010 6000 | 1900 | 2350 13204
4540 438 | LSMV-060F50H-G1 3760 6000 | 1900 | 2350 15080
5450 525 | LSMV-060F60H-G1 4520 8000 | 1900 | 2350 19816




1. Handling LSMV

Maximum | Panel Dimension [mm]?
Power Output Rated Applicable Approximate
frequency| capacity current | Product Model No. Motor Weight
[Hz] [kVA] [A] Capacity Depth | Height [kd]
[kw] ?
6810 657 | LSMV-060F75H-G1 5650 8000 | 1900 | 2350 22630
400 35 LSMV-066S400-G1 320 2400 | 1900 | 2350 3174
600 53 LSMV-066S600-G1 480 2400 | 1900 | 2350 3394
800 70 LSMV-066S800-G1 640 2400 | 1900 | 2350 3906
1000 88 LSMV-066S10H-G1 810 2400 | 1900 | 2350 4296
1200 105 | LSMV-066S12H-G1 980 4800 | 1900 | 2350 6020
1500 131 LSMV-066S15H-G1 1230 4800 | 1900 | 2350 6420
6600 60 2000 175 | LSMV-066S20H-G1 1640 4800 | 1900 | 2350 6990
2500 218 | LSMV-066S25H-G1 2070 4800 | 1900 | 2350 8690
3000 260 | LSMV-066S30H-G1 2490 4800 | 1900 | 2350 8700
4000 350 | LSMV-066S40H-G1 3320 6000 | 1900 | 2350 11953
5000 438 | LSMV-066S50H-G1 4150 6000 | 1900 | 2350 13517
6000 525 | LSMV-066S60H-G1 4980 8000 | 1900 | 2350 17940
7500 657 | LSMV-066S75H-G1 6220 8000 | 1900 | 2350 20285
600 35 LSMV-100F600-G1 480 3600 | 1900 | 2350 4126
900 53 LSMV-100F900-G1 720 3600 | 1900 | 2350 4966
1200 70 LSMV-100F12H-G1 970 3600 | 1900 | 2350 5794
1500 88 LSMV-100F15H-G1 1210 3600 | 1900 | 2350 6184
1800 105 | LSMV-100F18H-G1 1470 6000 | 1900 | 2350 8330
2200 131 LSMV-100F22H-G1 1800 6000 | 1900 | 2350 8990
10000 50 3000 175 | LSMV-100F30H-G1 2460 6000 | 1900 | 2350 9900
3700 218 | LSMV-100F37H-G1 3070 6000 | 1900 | 2350 11760
4500 260 | LSMV-100F45H-G1 3730 6000 | 1900 | 2350 12290
6000 350 | LSMV-100F60H-G1 4980 7500 | 1900 | 2350 16460
7500 438 | LSMV-100F75H-G1 6220 7500 | 1900 | 2350 17940
9000 525 | LSMV-100F90H-G1 7470 10000 | 1900 | 2350 24080
11000 657 | LSMV-100F11M-G1 9130 10000 | 1900 | 2350 26773
600 35 LSMV-100F600-G1 480 3600 | 1900 | 2350 3754
900 53 LSMV-100F900-G1 720 3600 | 1900 | 2350 4500
1200 70 LSMV-100F12H-G1 970 3600 | 1900 | 2350 5184
1500 88 LSMV-100F15H-G1 1210 3600 | 1900 | 2350 5496
1800 105 | LSMV-100F18H-G1 1470 6000 | 1900 | 2350 7588
10000 60 2200 131 LSMV-100F22H-G1 1800 6000 | 1900 | 2350 8116
3000 175 | LSMV-100F30H-G1 2460 6000 | 1900 | 2350 8844
3700 218 | LSMV-100F37H-G1 3070 6000 | 1900 | 2350 10512
4500 260 | LSMV-100F45H-G1 3730 6000 | 1900 | 2350 10918
6000 350 | LSMV-100F60H-G1 4980 7500 | 1900 | 2350 14736
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Maximum | Panel Dimension [mm]?

Power Output Rated Applicable
frequency| capacity current | Product Model No. Motor
[Hz] [kVA] [A] Capacity Depth | Height
[kw] ”
7500 438 LSMV-100F75H-G1 6220 7500 1900 2350 15920
9000 525 LSMV-100F90H-G1 7470 10000 | 1900 2350 21656
11000 657 LSMV-100F11M-G1 9130 10000 | 1900 2350 23811

1) The maximum motor capacity is calculated according to a standard type 4-pole induction motor.
2) The actual size of a product may change. Confirm before purchase.
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1.2

Product Checklist

Product Condition

When the product arrives, check the items on the following table.

Table 1-2 Items to Check

Does the model name match the product you
ordered?

Check the model name on the plate that is attached to the
front of the control panel door.

1.

Is there any trace of product damage from
external shock? 2.

Inspect the exterior for scratch marks or other
damage to the product from transportation.

Open the panel door and inspect the interior for
damaged, deformed or missing parts.

Are the bolts and assembled parts in good
condition?

Check the marking of bolts.

Confirm bolts are tight with a professional tool such
as screwdriver or hex nut driver.

Plate Information

A plate is attached to the front of the control panel door. The plate shows product information including model
name, serial number, standards and date of manufacturing.

Standard Plate Format

A standard plate is shown as follows.

re ~.
\P Input voltage
LSMV-OO00O00000-00 i
: 4-» Output voltage
Input Voltage :3 - Phase AC Ky e H
Output Voltage :3 - Phase AC KV
Qutput Current +-»Output current
CAPACITY : EVA
Input Frequency : Hz y 2 .
Date of Mfa. : i{---»Capacity
Wainht 2 ka R —

Input frequency

Weight

Figure 1-1 Standard Plate Format
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B LSMV Series Product Model Names

The model name contains voltage and maximum capacity information of a LSMV series product.

LSMV - 0000000 - 00

...............................................

H ! R : Regeneration Type

Product Type
A 4 G1 : 1st Generation
LSIS Medium Voltage Drive | g >
: ¥ G : General Type
v v v

Input Voltage Input Frequency Total Capacity
030 : 3.0 [kV] F : 50 [Hz]
3
033:3.3 [kV] S : 60 [Hz] Refer to below table.
041:4.16 [kV] [017 200 : 200 [KVA]
060 : 6.0 [kV] 10H : 1000 [KVA]
066 : 6.6 [kV] 10M : 10000 [KVA]
100 : 10.0 [kV]

Figure 1-2 LSMV Series Product Model Name

Category MV Drive Capacity [kVA]

3kV Class | 200 | 300 | 400 | 500 | 600 | 750 | 1000 | 1200 | 1500 | 2000 | 2500 | 3000 | 3700
4kV Class | 250 | 380 | 500 | 630 | 750 | 950 | 1200 | 1500 | 1900 | 2500 | 3100 | 3700 | 4700
6kV Class | 400 | 600 | 800 | 1000 | 1200 | 1500 | 2000 | 2500 | 3000 | 4000 | 5000 | 6000 | 7500
10kV Class | 600 | 900 | 1200 | 1500 | 1800 | 2200 | 3000 | 3700 | 4500 | 6000 | 7500 | 9000 | 1100
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1.3 Product Overview

1.3.1 LSMV Series Features

An LSMV series product is a multilevel-voltage-type motor inverter. The main specifications of the product are
as follows:

H Input Terminal Multipulse

= Significantly lowered total harmonic distortion (THD) of input current and satisfied IEEE-519_1992
standards are achieved by applying an extended delta-type transformer and separated-type multipulse
rectifier.

= MV uses input current which is close to a sine wave. Therefore, a harmonic wave filter or active filter is
not necessary.

B CHB (Cascaded H-bridge) Multilevel

= You do not need to change the existing motor and cable as they can be used as they are.

= Minimize the mechanical stress on the motor that is generated from the use of a MV Drive. You do not
need to use a sine wave filter separately.

B Maximize Efficiency and Power Factor

= Efficiency: More than 97% (with rated speed and loaded)

= Power factor: More than 0.95% (with rated speed and loaded)
B Minimize Cost of Installation

= You do not need to install all filters that were required for the use of the existing MV Drive. Therefore,
installation cost is reduced.

= |t directly controls high voltage power supply. Therefore, you do not need to add a separate transformer
and the cost of wiring is reduced.
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1.3.2

B Type A

Product Components

6 kV Class 600 kVA: LSMV - 066S600 - G1

FRONT VIEW

SIDE VIEW

e

REAR VIEW

|

20

320

SECTION A-A VIEW

—

REAR INNER VIEW

1
1

NEY

<—B

—

]

8l @
S| &
0|0 83
g FLTER
9
bt
t s ir T T t Tt T t
1800 JL 30 1740 30 j_ | 600 l 900 900 |
2400 { 1800 { ( 2400 \
wyn NOTE
BASE PLAN DETAIL £F "A —
75 1125 1125 75 STEEL
T I 1 1.FRAME : 5tx50x50 Angle & 3.2t bend
T POVER DT T T e oureur 2.D00R : 2.3t
3.BASE : 5tx50x100 Channel
® 4.COVER : 2.3t
5.INNER COVER : 1.6t
COLOR
1.INNER SIDE : MUNSELL No. 7.58G 6/1.5
2.0UTER SIDE :MUNSELL No. 7.58G 6/1.5
o|of
3|2 CAUTION
- - 1.Inverter will stop.
If rear door opened during operation
(interlock)
DEVICE NAME MODEL NOTE SEPC : LSMV-0665600-G1
6-617 ANCHRO HOLE TN B P50 System View QTY : 1SET
ot — AN o]
Sk 2 | nv. LoaoER | LP-200 INV. OPERATOR
T { b
Zgﬁi 3 | ema. sw YSSEP334-11RA | EMERGENCY STOP

DETAIL OF CONTROL PARTS

H DUCT 40:60 H

10TR
500va

DUCT 40+60

2300
2350

juui

<—B

1 p
- : 2

:

C

DUCT 40:80

RELAY 12EA

DUCT 40:80

1800 ‘

2400

1-8
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SECTION B-B VIEW

1800

2400

{TR. PRIMARY SIDE TAP )———

il
56BN
R S

# N 4N
T
TR. PRIMARY SIDE_TAP.
R-5_T VOLTAGE
) = (5] = (5] 63930
© 5600V
6270V

Figure 1-3 LSMV-066F600-G1 Exterior and Interior Block Diagram
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1. Handling LSMV

Type B

6 kV Class 3000 kVA: LSMV-066S30H-G1

TRANS PANEL [ CELL PANEL ‘ ‘ CELL PANEL TRANS PANEL
FRONT VIEW SIDE VIEW REAR VIEW
(TR) s s (CELL) Liss se e sy se Lrs-3 Ls-4
Cd T Cd -
==
v
i I 88 I o0 0 o0
E

AR FTER

1 850 %00 |TT* 30 1840 3 L 900 80 | ss0 600 | 800 | 800 |
[ 2600 1 1900 | 2600 2200 i
I 4800 |
DETAIL OF "A”
—< NoTE
BASE PLAN No
12-917 ANCHRO HOLE
175 925 925 175175 1125 1125 175 STEEL
Y, T 11T T 1T 1.FRAME : 5tx50x50 Angle & 3.2t bend
T a 2.000R : 2.3t
T i 3.BASE : 5x50x100 Channel
i i 4.COVER : 2.3t
o o i 5.INNER COVER : 1.6t
8 L
2 HY 8|2 COLOR
e et i - 1.INNER SIDE : 5Y 7/1 (TEXTURE)
/b ven - 2,0UTER SIDE : 5Y 7/1 (TEXTURE)
i i
i " CAUTION
o i i
gl LY o i T.Inverter will stop
o t =+ T 2 . — = If rear door opened during operation
600 400 | 410 109 30 ~ (interlock)
2200 2600 -
No | DEVICE NAME MODEL NOTE QTY - 1SET
D XP-50 System View
2 INV. LOADER LP-200 INV. OPERATOR
3 EMG. s/W YSSEP334-11RA [ EMERGENCY STOP
DETAIL OF CONTROL PARTS
FRONT INNER VIEW SECTION A—A VIEW REAR INNER VIEW 1 ST 1
A
| EESEEY
o 0 J
Trr a1l 1 = '
o o @ ® © @ - BK-1~2
[ I H 1 1
f= - T ] T
et = . " DUCT 40x80
g L [
L]
[E Vo i I DUCT_40xB0 I
'
L=z = p DUCT 4080
| T O
= T T e SMPS1 ~ 5 fe|
2200 3 1860 2200
1900
A
T
SECTION C—C VIEW TOP VIEW i i
{TR. PRIMARY SIDE TAP )——
2
i %‘ MASTER i
< 3 - - - - BNS BNS 45N -
TR. PRIMARY SIDE TAP
R-S-T
K H DUCT 4080 ¥
— |78 TsAIP§
200 2200
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REAR INNER VIEW (CELL REAR)

"L” SIDE VIEW FRONT INNER VIEW "R” SIDE VIEW
e —
T T .1 M ]
= ] IO
==l Sk S
N Xk XXXXXX
| o =El aolL bl WosalLl A = \} 4
o T XX DD
| ! ! &K I 11 I 1 I |
= = || 1
‘ ‘ ‘ 2600 ‘ ‘ 1900 ‘ ‘ e
TOP VIEW SECTION B-B VIEW
& & -
R | B
2600 ‘ 2500
Figure 1-4 LSMV-066S30H Exterior and Interior Block Diagram
1.3.3 Dimension and Weight
Refer to Table 1-1 and Figure 1-5 and 1-6 for the size and weight of the LSMV series products.
FRONT VIEW SIDE VIEW
ﬁ/ .
x
1 : | f .
W D

Figure 1-5 LSMV Type A
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TRANS PANEL ‘ CELL PANEL ‘
FRONT VIEW
<TR> L/s-1 L/s-2 <CELL> L/S-5 L/S-6
o
00 00 | =

w2

Figure 1-6 LSMV Type B

AIR FILTER

SIDE VIEW

VENT FAN

png

T
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1. Handling LSMV

1.4 Checking the Installation Environment

141 Installation Environment

LSMV series products require installation in an environment that satisfies the following conditions:
= Ambient Temperature: 0 ~40°C

= Ambient Humidity: Below 85% (should not form dew)

= Aplace water is not dripping

= Aplace not directly exposed to dust

= Anplace corrosive liquid or gas does not exist

= Aplace that does not generate excessive vibration

When you install the product, refer to the provided plans and secure a space that is appropriate for the
product size.

1.4.2 Installation Space

The following space is required for maintenance of the product and for cooling to remove heat generated
during operation:

H Above the Panel

= Atleast 1 m of space is required between the top of the panel and the ceiling.

= Warm air streams up toward the top of the panel by the cooling fan. If the ceiling is too low, it increases
pressure loss and cannot maintain the necessary cooling stream.

= Additionally, enough work space is required in order to replace the cooling fan.

® Front of the Panel

= Atleast 2 m of work space is required for servicing.

= Space is required in order to place a dedicated lifter when separating cells for cell maintenance.

B Behind the Panel

= Atleast 2 m of work space is required behind the panel for maintenance.
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1.4.3

1.4.4

WALL
TOoP g
—
WALL
FRONT REAR
LSMV
/
Figure 1-7 Securing Spaces
Temperature

WALL

Install the product in a place without serious environmental changes to ensure reliability. The temperature
around the product and the temperature of the air that gets into the LSMV must always be below 40°C. When
you install the product in a small place, use a separate cooling fan or air conditioner to keep room

temperature below 40C.

Blocking Foreign Bodies

Prevent foreign bodies such as dust or metal waste from entering the product during installation. Be

especially careful that foreign bodies do not get into the transformer. After installation, do not leave unused

parts or installation tools inside the panel.
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1.5 Transportation and Installation

H Product Transportation

Comply with the following cautions. Otherwise, the product may drop during transportation and cause injury
and/or damage to the product.

A\ caution

= Designated tools are required in order to transport LSMV series products.

= Do not climb on top of the panel.

= Do not expose the cooling fan on the panel top to external force. It is sensitive to external shock.
= Transport of LSMV products requires a qualified professional crane engineer.

H Product Installation

The panels are designed to be placed step-by-step in rows for products with capacity greater than that of
Type B. (Cell panels and transformer panels are separated.)

FRONT VIEW

(TR) (CELL)

LSMV- Saries

W1 w2

TRANS PANEL CELL PANEL

Figure 1-8 LSMV Configuration
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B Base for Product Installation

The following figure shows a base plan and the hole positions for LSMV installation. Install the product
according to the LSMV base to prevent vibration in the product. For the exact size, refer to the plan of the
product.

Base Plan (Sample)

BASE PLAN
POWER INPUT (REAR) POWER OUTPUT
75 1125 ‘ 1125 .75
o\ | -
a o
o 1 1 -
i I I I
] N [« [« N
e I I
A R N
I I
49@2@ I | L
[ .1 olo
I I 213
ijifLLffffjffff\jL, 77777777 - o
- —
\_ TRANS BASE
6-917 ANCHRO HOLE oT T ]
/ : S e
" ladd
(FRONT) 264 CONTROL IN/OUT
Figure 1-9 LSMV-066S600-G1 (Type A) Base Plan
BASE PLAN
12-917 ANCHRO HOLE (REAR)
‘W75 925 925 W75‘175 1125 1125 1 5‘
'e}
P—DWER OUTPUT £ [k::::::::ri:::::::::!j H!’ ************ \A\ ************ ! T:
- e - :
Il [ 1 |
‘ i || i :
POWER INPUT ol | ! N V] e
o \L ”””” e J\ ‘r ************ (i 7‘ o| o
CoNC || 83
| I | Il a0
| | |
| | | 17
| Il | I
| I | I
O 7] Il il I
Sl | ‘ .
oL f | il | N\ i - —
'e)
6& 400 ‘ 600 ‘ 400 ‘ 410 10 0 (FRONT) ~
2200 2600
CONTROL IN/OUT
TRANS PANEL CELL PANEL

Figure 1-10 LSMV-066S30H-G1 (Type B) Base Plan
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2. Wiring

Wiring

Standard Wiring

Figure 2.1 is the standard wiring diagram of the LSMV.

*PLC
D AD>
AN power  —P R B U
30KV ~ 100KV =——A) S 3 v M
50/60HZ S
—T 5 W
GROUND
10Q or Less ;€
(FROM) MAIN TRANS
g &
E
CONTROL POWER DRC L
380~440V —SC p#=t 2
50/60HZ b4
CURRENT SENSING B/D | VOLTAGE SENSING B/D o
Lﬁj r***J "o SPEED FEEDBACK
LG | | ) ) f ROP = 4020mA
BTV R 4V ‘ il Y & (2CH)
| | Analog Output w8 G- [ 180 =
~ + AMP A
i i rind » ‘Fy s CURRENTQOFHEiDBACK
SPEED REFERENCE i i oo ot || || = | - (2H)
N B {ave | ~B0m |
4~20mA Y O 2 sy s ||| | 8 W&
L- S PO e R [ o wd
Jaa) a0 | TAnalog Output ~
_ 1 | | 4~20mA <<
XLCD | e 2 PLp[ e @
Digital Gperator j‘ Egg Pulse Inpu L1 L1
! [ 5V 100Hz & oc3
} WRI- i
| I ]CMASTER BOARD oct FAN On/Qff
I 1= o B i ] (cuP) o *PLC
(DI/DD)  t———————- . (@I/DD> | *RELAY
REIRUN o9 b | se2p Om o |
REM.STOP oo P opa® - Qoo | ; | = b--Orr P | ’—ofwei( REMNV RUN
o ™ o .
REUENG STOP il P2 P2 o Pl ::( o D REMINV TRIP
REM.RESET [EE 4 no n o= ol 5 =y om oy REM.NV READY
J 05 2 | | | S ey __ [ '
LOCALMODE e e % g - B R S [ REM.INV ALARM
ROOTENOE ooy - noog ! E e om omw oSO LOCIN RUN
S 6 PED . B @ | ™ P0G P36 rof - )
LOCRUN ke Do o ‘ o Elmy gy LOCINV STOP
L0C.STOP lorod p'w sz o = } g ‘:’E‘ --Qro7 P}j . Fﬁ}é%( KOFF
H 26 | Cmy L (Medium Voltage Off Command)
KI.ON e s PIA  P2A | EﬁD%G P3A
(Medium Voltage On Status) . : r :
Coo F-OPTIC BOARD i i
PIF PEQ —- [
|
24V DG —— !
I \I I \I L< System Status
—FAN Trtip
—EMG Stop
(TD) EACH CELL —Door Open
F—OPTIC CABLE —Daor Open

Figure 2-1 Standard Wiring Diagram
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2.2

2-2

= Main Power Input (R, S, T), Output (U, V, W)
* Before you connect any wires, make sure the power supply matches the rated voltage.
* Do not confuse the input side with the output side.

= Main Power Monitoring Circuit Configuration
* Must receive On Status of the upper circuit breaker (K1).

*  Wiring must be configured to turn OFF the upper circuit breaker (K1) in case of loss of
control power.

= Control power: Input (RC, SC, TC)
* For the required power capacity, refer to the plan of each product.
= Analog Input/Output: Input (A01 - A03) / output (A04 - A15)

* Uses DC 4 ~ 20mA signal.
Be careful that the signal wires do not shor circuit.

= Digital Input/Output: Input (P10 ~ P1A), Output (P34 ~ P3A)

* DC 24V power is supplied to DI signal. Make sure no circuit with power supplied is
connected.

* The maximum capacity of the DO signal contact is 250V/3A. Do not exceed the capacity.
= Keep the ground resistance of the ground terminal 10 Q or less.

Terminal Configuration

Figures 2-2 and 2-3 indicate the location of LSMV series terminals (type A, type B).

FRONT INNER VIEW BASE PLAN REAR INNER VIEW
1l Main Power Cable Output
; ‘ L Main Power Cable Input )
- =7 %fqé (REAR)

LR =
I 5 e G ]
N @)

LKL A
Ll Gl | Gl | !
4 3% Ll TRﬂNS#OﬂMER l%ﬁ

LN |
EE@E@@QE@E@ ‘;‘:JUT‘—]F._:‘L,T_ M":_n'l'ﬁ

(FRONT)

T T

Control Circuit Termianl Main Power Input Terminal(bus)

Ground Terminal(bus) Control Cable Input/Output Main Power Output Terminal(bus)

Figure 2-2 Terminal Locations (Type A)



2. Wiring

FRONT INNER VIEW

Control Circuit Power Cell Cooling Fan

[ ] [ 1 [ ] [ ]

DT 00

E ITT Z Bl ]| l‘:;k 'T .f’“’, f'affw
o o o 2 ;

H
e

ol __INPUT |4
NI

1 | | i e | |

\Main Power Oultput Terminal(bus)

Main Power Input Terminal(bus) \Control Circuit Termianl

BASE PLAN
(REAR) (REAR)
o N o = o i} T
A
ANS :OR%ER T T ]
I | B =1
S ,
2 9N oo Tq
E.Hd x|r..mﬂ..wﬂ..mm'mﬂ O ECTTCN K § O T N I |
<FRONT) \Main Power \Qable Output (FRONT>
Main Power Cable Input \Control Cable Input/Output

Figure 2-3 Terminal Locations (Type B)

= You can distinguish type A from type B by location.
* Type A: Cells are at the front, and the transformer is at the rear.
¢ Type B: Cells are on the right, and the transformer is on the left.
= For the exact location and size, refer to the plan of each product.
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2.3

Main Circuit Wiring

Identify the rated current of the product and use appropriate materials for each product.

Table 2-1 Main Circuit Configuration

Tag ‘ Details Standard

R Main input power R-phase

. Main power 3-phase input
S Main input power S-phase 3~ 10 KV AC, 50 Hz/60 Hz
T Main input power T-phase
U Main Output Power U-Phase

Mai 3-ph tput
\% Main Output Power V-Phase . ain power J-phase .ou pu
Variable frequency and variable voltage

w Main Output Power W-Phase
G Ground




3. Keypad Operation and Modes

3.

Chapter 3 describes setup, keypad display and

3.1 Keypad

Keypad Operation and Modes

functions, and how to change modes.

This section describes keypad display and functions.

® Keypad Display

The key configuration and functions on the keypad are as follows:

1: Parameter group

2: Operation/frequency command position (T/K represents terminal block
operation / keypad frequency command.)

3: Outputs current value while in operation

4: LSMV group number

5: Operation information

6: Sets frequency while out of operation. Sets output frequency while in
operation.

REV LED: Blinks during REV, constant ON normal operation

STOP LED: Blink when coming to STOP, constant ON after full stop
STOP, and blinks during Trip

FWD LED: Blinks during FWD, constant ON normal operation

MODE: Moves between groups.

PROG: Changes parameter values.

ENTER: Saves a specified value or moves between groups in the
opposite direction.

ESC/SHIFT: Shift to DRV-00, shift by number of set digits.

FWD: Forward direction operation command.

STOP/RESET: Stop command while driving, Trip is disabled

Figure 3-1 Keypad Configuration and Functions

B Composition of Keypad

Table 3-1 Keypad Configuration

Category Sign Function Name Function description
= Moves between groups.
Mode key = Moves from code within the group to top level code
(DRV-00).
Program key Used when changeing parameter settings in the Set
Key Mode.

Enter key

Used to save the settings in teh Set Mode.

Shifts from group to group in reverse direction in none
setting mode.
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3-2

Up key/down key

Function description

Move between codes.

Also increase (up key) or decrease (down key) the
value of a parameter.

SHIFT/ESC key

Functions as a SHIFT key in settings mode.

Functions as an ESC key and moves to DRV-00 if not
in settings mode.

Forward key/
reverse key

Performs forward operation command.
Performs reverse operation command.

Stop/reset key

Functions as a stop command key during operation.
Functions as a fault reset key when a fault occurs.

Reverse indicator

Blinks during deceleration in reverse direction.

Comes ON during operation at constant speed in
reverse direction.

LED Stop/Fault
indicator

Blinks when coming to Stop.
Comes ON when in full Stop.
Flashes when a fault occurs.

Forward indicator

Blinks during deceleration in forward direction.

Comes ON during operation at constant speed in
forward direction.
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B Keypad Display Explanation

1 2 3
oy
DRV» T/K 0.0A
00 STP 0 .00Hz
tr
4 5 §

Table 3-2 Keypad Display Description

Item Display Explanation

Represents parameter groups. There are DRV, FU1, FU2, I/O, and CEL groups.

1

Indicates operation/frequency command position.
For example, T/K indicates that terminal operation command/keypad frequency command is set.
Operation command position:

K: Operation command by keypad.

T: Operation command by terminal.

R: Operation command by built-in RS-485.
O: Operation command by option.

Frequency command position:

K: Frequency command by keypad.

V: Analog frequency command (V1: 0 - 12 V) or V+I command.
P: Pulse frequence command (0 ~5V, 0 ~ 100 kHz)

I: Analog frequency command (I: 4 - 20 mA)

R: Frequency command by built-in RS-485.

U: Input up terminal during up/down operation.

D: Input down terminal during up/down operation.

S: Stop during up/down operation

O: Frequency command by option.

J: Jog terminal input.

1~ 15: Multi-step speed target frequency. (Jog is not included.)

Indicates output current during drive operation.

Indicates a group code. Moves codes from 0-99 using  (up), ¢ (down) keys.

Indicates operation status.

STP: Drive stopped.

FWD: Operates in forward direction.

REV: Operates in reverse direction.

DCB: In DC braking.

LOP: Command loss by option. (DPRAM error)

LOR: Command loss by option. (Communications network error)
LOV: Analog frequency command loss (V1: 0 - 12 V)

LOI: Analog frequency command loss (I: 4 - 20 mA)

SEN: In sensorless, vector (speed, torque) mode.

CMP: CAN mode in COMPARE.

NOR: Normal operation of the drive is possible.

FLT: Normal operation of the drive is not possible because of a fault.
TUN: Tuning Lsigma in auto tuning.

FLY: Inspecting counter electromotive force when making a flying start.
TST: In test mode

Indicates a set frequency when the drive stops.
Indicates a set frequency when the drive is in operation.
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3. Keypad Operation and Modes

B Setting Up and Changing Parameters

LSMV has different built-in parameters. When you use the keypad for operation, you can set parameters or
enter appropriate values according to the load and operating conditions. For more details, refer to Chapter 6,
LSMV Drive Functions.

DRV P K/K 0.0A )
00 CMP 0.00Hz Main Screen

DRV P K/K 0.0A AV DRV P Acc. time 4'53 _______ DRV » Freq mode2
00 CMP 0.00Hz o1 60 sec 92  KeyPad—1

r

A
Fut1 » dumpcode | AY (Fu1 » RunPrev 4V6<j _______ FU1 B Cell Temp
00 1 o1 None 83 [

r

A
FU2 » Jump code AV FU2 » Lasttrip—1 4'68 _______ FU2 P Para. Save
00 1 o1 None 95 No

r

A
vo» wumpcode | AV (11O» Wire broken HQY”S% 7777777 DRV b FAN OffDly
00 1 11 None 99 600.0Sec

r

A
Cell » Jump code AY (Cell » Canmode 4‘88 _______ DRV - All Back
00 1 01 Compare mode 35 No

Figure 3-2 Parameter Setting and Changing Group
To set up parameters, perform the following steps:

1. First, move to the code that is applicable to the group you want to change.

2. The cursor (H) will blink, if you press

3. Set the desired data value with key and key. Then press key to save the data.

Data is not changed in the following cases:
= If you enter data that you cannot change during operation. (Refer to Chapter 5, LSMV Parameter List.)
= [FU2-94] parameter lock is set and you cannot change the value.
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= For example, setting up output frequency.

DRV » K/K 0.0A
00 CMP 0.00Hz Main Screen

I
DRV » K/K 0.0A DRV » Cmd. Freq
00 CMP 0.00Hz
A
v
v DRV » Cmd. Freq
FU1 » Jump code 00 .00 Hz
00 1
+ Y A
DRV » Cmd. Freq
A/ 00 1.00 Hz
FU2 » Jump code
00 1
\4
i DRV D K/K 0.0A
00 CMP 1.00Hz
A4 S

/O » Jump code
00 1

A

00 1
(ooce) F Gren)

[Cell » Jump code )

Figure 3-3 Parameter Setting
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3.2

3-6

Operation mode

Keypad Operation
Turn the power on and check that the operation and frequency commands are displayed as follows: If

operation and frequency commands are not displayed as shown as follows, set to the keypad operation mode.
Set [DRV-03] operation mode to the Keypad, and [DRV-04] frequency mode to Keypad-1.

DRV P K/K 0.0 A
00 STP  0.00Hz

Set the target frequency to 60.00 Hz with PROG, UP, DOWN, SHIFT and ENT keys. A set frequency is
displayed when the drive stops.

DRV B K/K 0.0 A
00 STP  60.00Hz

Press FWD or REV key. The motor starts to rotate and an output frequency and an output current are
displayed.

Press the STOP/RESET key. The motor decelerates and then it stops. The frequency at this time is the set
frequency.

DRV P K/K 0.0 A
00 STP  60.00Hz

Terminal Operation
Turn the power on and make sure the target frequency and frequency command are displayed as follows. If

the displayed target frequency and frequency command are not the same as follows, set to terminal operation
mode. Set [DRV-03] operation mode to Fx/Rx-1, and [DRV-04] frequency mode to V1.

DRV P T/V 0.0 A
00 STP  0.00Hz

Turn on operation command signal FX (or RX). LED (FWD key or REV key) on the keypad is on.

DRV T/V 0.0 A
00 FW 0.00Hz
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Gradually increase frequency set value to MAX frequency. Keypad displays output frequency (60.00 Hz),
operating direction (FWD or REV), and output current.

DRVPT/V 5.0 A
00 FWD 60.00Hz

If you slowly reduce frequency set value, the frequency decelerates. When the frequency reaches 0.00 Hz,
the drive stops operation and the motor stops rotating.

DRV T/V 0.0 A
00 FWD  0.00Hz

Turn off operation command FX (or RX).

Parallel Operation with Terminal and Keypad

To assign operation command to terminal, and frequency command to keypad, set [DRV-03] operation mode
to Fx/Rx-1 and [DRV-04] frequency mode to Keypad. At this point, the frequency set signal of terminal,
forward rotation keys, reverse rotation keys, and stop keys on the keypad are disabled.

Turn on the power and then make sure the target frequency and frequency command are displayed as follows.

If the displayed target frequency and frequency command are not the same as follows, change the settings as
shown. Set [DRV-03] operation mode to Fx/Rx-1, and [DRV-04] frequency mode to Keypad.

DRV T/K 0.0 A
00 STP  0.00Hz

Turn on operation command signal FX (or RX). LED (FWD key or REV key) on the keypad is on.

DRV T/K 0.0 A
00 FW 0.00Hz

Set the target frequency with the keypad. Set the target frequency to 60.00 Hz with PROG, (UP), SHIFT,
and ENT keys.

The motor rotates at 60 Hz. LED (FWD key or REV key) on the keypad flashes during
acceleration/deceleration.
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Turn off operation command signal FX (or RX). LED (STOP key) on the keypad is on.

DRV P T/K 0.0 A
00 STP 60.00Hz

You can set the operation command signal with the keypad and set the target frequency with the terminal.
Set [DRV-03] operation mode to Keypad, and [DRV-04] frequency mode to V1 or I.
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4. LSMV Test Operation

Chapter 4 describes procedures required to operate the LSMV series product.

‘ Start ’

A

Check exterior condition

v

Check cable connection and screws

v

Measure insulation resistance on the
main transformer

v

Turn ON the Master Control power

v

Check control parts (Master, PLC, HMI)

v

Parameter Setting

v

High voltage power ON

v

Check Cell input power

v

Start no-load operation

v

Start load operation

v

Start actual load operation and record
operation condition

Y
End

Figure 4-1 LSMV Test Operation Order
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4.1 Test Operation Procedures

Test operation of LSMV series product requires you to comply with the following sequence:

B Confirm Tightness of Bolts and Screws

=  When you complete LSMV installation and wiring, visually inspect to make sure there are no damaged or
parts inside the panel. Tighten any loose screws or bolts.

B Measure Transformer Insulation Resistance

= Disconnect the LSMV input cable. Measure insulation resistance on the input side terminal of transformer
using 1000 V Megohm tester. Check if the measured value is 30 M@ or higher.

= Adcircuit for input voltage detection is configured on the input side of transformer. Disconnect the voltage
sensing circuit before you measure the insulation resistance of the LSMV.

® Supply Control Power

= Before you supply control power, do the following:
* Check if the voltage value of the control power is correct.
* Check the terminal of the control circuit and the control cable are properly connected.
¢ When using PG (Panel GROUND), check the PG is correctly connected.
=  After you supply control power, do the following:
* Measure the input voltage of the control part.

* If input voltage value is different to the plan, turn off the switch of the transformer's input part and
measure output voltage by adjusting tab.

* Check that the cooling fan is working.
+ Rotating direction
+ Vibration
¢+ Flux
+ Movement of the fan cover
*  Check main power VCB (K1) operation state (VCB is in Test position)
¢ Check that the control cable is properly connected.

¢+ Check the VCB ( K1) response to On/Off command.
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B Check Display Status
= Keypad Display
When a fault occurs on the LSMV, the keypad displays detailed information. If a problem with the LSMV

occurs, refer to Troubleshooting in Chapter 7 for the solution. The following figure shows a typical keypad
display when a fault occurs.

DRVM Fault The content of the display varies according to the
12 BX type of fault.
The image on the left shows a display when BX
occurs.

Figure 4-2 Keypad Display When a Fault Occurs
B Configure Basic Functions

= Common Feature Settings
In order to perform basic operation of the LSMV, set up the basic LSMV functions in the following order:

Table 4-1 Basic LSMV Settings

(o1, [} . o Default
Number Function description Range Value
Setting DRV-01 . ) _
1 Accel/Decel time DRV-02 Sets basic Accel/Decel time. 0~ 6000 s 180 s
KEYPAD
. ) . FX/RX-1
2 Operation mode DRV-03 |Defines method of operation command. EX/RX-2 KEYPAD
Int.485
KEYPAD-1
KEYPAD-2
V1
3 Frequency mode DRV-04 |Defines method of frequency command. | KEYPAD-1
V1+
Pulse
Int.485
4 Power frequency FU1-29 |Sets input power frequency of the drive. | 40 ~ 120 Hz 60 Hz
5 | Max frequency | FU1-30 (?r‘fsae maximum output frequency of the |, _ 156y, | 6o Hz

4-3
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Order Item NE;dbeer Function description Range D\;e:lauuelt
6 Base frequency FU1-31 |Sets base frequency of the motor. 30~120 Hz 60 Hz
7 | Starting frequency| FU1-32 |Sets starting frequency of the drive. 0.01 ~10 Hz 0.5Hz
8 Motor voltage FU2-40 |Sets rated voltage of the motor. 0~ 12000 V 6600 V
9 Number of poles FU2-41 |Sets the number of poles in the motor. 2~12 4
10 Motor slip FU2-42 |Sets rated slip of the motor. 0~10Hz 2Hz
11| Seting Moot | 543 |sets rated current of the motor (RMS). | 1~1000A | 100 A
12 | No-load current | FU2-44 ?Fflfjs“)‘_’"oad current of the motor 1~300A | 30A

= Sets up control mode.
* V/F control mode

The initial value of control mode is V/F. For operation in V/F control mode, set the following functions
in addition to the basic functions.

Default

Number Value

Function description ’ Range ’

Code ’

Forward torque FU2-47 Set quantity of forward direction torque 0.0 ~ 5.0% 0.0%
boost boost.

Reverse torque FU2-48 Set quantity of reverse direction torque 0 .0~ 5.0% 0.0%
boost boost.

¢ Slip compensation control mode

Set to "Slip compen" from control mode setting [FU2-29] to operate. Operation with slip compensation
control allows a constant motor speed regardless of load variation.

¢ Control mode of sensorless vector

Set to "Sensorless" from control mode setting [FU2-29] to operate. To operate with sensorless control,
perform auto tuning immediately after medium voltage is supplied.

Default
Value

Function description Range ’

1 Auto Tuning FU2-31 |Perform auto tuning. Yes No

¢ No-load current (used for sensorless vector control) cannot be set by auto tuning. To solve this
issue, input no-load current when setting to V/F control mode. (For stable operation of the LSMV,
correctly confirm no-load current and slip frequency of the motor beforehand.)

+ Auto tuning automatically tunes stator resistor (Rs) and leakage inductance (Lsigma) values when
the motor is stopped. It then displays the values as % impedance.
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® Supply Input Power to LSMV

= Before you supply input power, do the following:

e Make sure LSMV input power is correct.

*  Check the main terminal of LSMV to make sure input/output are correctly connected (R/S/T & U/V/W).
= After you supply input power, do the following:

* Measure input voltage for each cell.

* Ifinput voltage of a cell exceeds 630 V + 5%, reconfirm LSMV input power and modify the tab of the
input transformer.

¢ Confirm LSMV input power in [DRV-80].

* Check that the keypad display is normal.

B Check no-load operation.

= Keypad Operation

Make sure the load is separated in the motor, and set [DRV-03] to KeyPad. Check the motor and
surrounding conditions of the motor room. If conditions are normal, operate the LSMV with the keypad.

* Check that the motor rotates in the right direction.
* Check that the keypad displays faults.
* Increase the frequency by 10 Hz at a time, and check the output waveform of the LSMV.
* Check functions for emergency stop and protection.
= Terminal Operation

Set [DRV-03] to FX/RX-1 and operate the LSMV the same way as keypad operation. Always check the
motor and its surrounding conditions when you operate the LSMV.

*  When you operate the LSMV, supply RUN command and input reference frequency (Target
Frequency).

B Check Loaded Operation

= Make sure the motor stops completely, and then connect the motor to a machine.

= Check the motor side and load side connection one more time.

B Check Operating Conditions

= Check that the motor rotates in the right direction.
=  Gradually increase the frequency to make sure the motor works normally.

= Make sure there are no abnormal conditions such as vibration or noise when the frequency and rotating
direction are changed.

= Make sure the output current of the LSMV is not too high.

= |f the motor generates serious vibration and hunting, modify the parameter value for the anti-hunt
algorithm with the LSMV test operator.
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LSMV Parameters List

LSMV Parameters List

DRV i FU1 i 12 (function

s;%upesm Ugm(ﬁrac;m FUgrgup 2) 10 Group Cell Group
00 : Cmd. freq 00 : Jump code 00 : Jump code 00 : Jump code 00 : Jump code
01: Acc. time 01 : Run Prev. 01: Last trip-1 01 : V1 filter 01: CAN mode
02: Dec. time 02 : Acc. pattern 02 : Last trip-2 02: V1 volt x1 02 : Total Stair
03 : Drive mode 03 : Dec. pattern Ll.aw_\ w 03 : Max Stair
16 : High Vol Sel m\ W m 25 : W_Uper_Stair
80 : InputVoltage 81 : KilloWattHour 93 : Para. init 94 : Delay Time 26 : W_Lowe_Stair
91 :Drive mode2 82 : Power Set 94 : Para. lock 98 : UPS_OFF Dly 30 : BypassMode
92 : Freq mode2 83 : Cell Temp. 95 : Para. save 99 : FAN_OFF Dly 35 : All Back

Item

DRV (operation group)

Figure 5-1 Composition of LSMV Parameters

‘ Details

Basic parameters needed for operation, such as target frequency and
Accel/Decel time, etc.

FU2 (function group 1)

Parameters used to set basic functions such as Accel/Decel pattern and
operation method, etc.

FU2 (function group 2)

Parameters used to set applied functions, such as frequency jump, auto
tuning and motor configuration, etc.

I/0O Group

Parameters used to construct sequence like multi-function terminal set up.

Cell Group

Parameters needed for setting communications with cells and for cell
settings.
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5.1

DRV Group

Table 5-1 DRV Group Parameter List

Factory

Communications| Function Function description Default during |Remarks
Address Name Value
Command While out of operation:
frequency Indicates command 0~
00 9100 Outout Cmd. freq  |frequency. [FU1-30] 0 Hz o
fr: zti,nc During operation: Indicates |Max Freq
q y output frequency.
The time taken to reach
01 9101 {_\ccelerahon Acc. time the reference frequency 0 ~6000s 60's o
ime from the starting
frequency.
Deceleration The time taken to reach 0
02 9102 time Dec. time Hz from reference 0 ~6000s 180 s o
frequency.
KeyPad
Operation . Sets the method of Fx/Rx-1
03 9103 mode Drive mode operation command. Ex/Rx2 KeyPad X
Int. 485
KeyPad-1
KeyPad-2
V1
04 9104 Frequency g oq mode |9t the method of Pulse KeyPad-1| X
mode frequency command. |
V1+
Int. 485
[FU1-32]
Multi-step Start Freq
05" 9105 speed Step Freg-1 ~ 10.00 Hz o
frequency 1 [FU1-30]
Max Freq
[FU1-32]
) Sets the frequency for Start F
Multi-step multi-step speed operation.|~ ]
06 9106 speed Step Freg-2 | o orop SPEec operation.| 20.00 Hz o
frequency 2 . Refer to 6.9 Input FU1-30
Terminal Setup [ -30]
Max Freq
[FU1-32]
Multi-step Start Freq
07 9107 speed Step Freg-3 = 30.00 Hz o
frequency 3 [FU1-30]
Max Freq
Outout Indicates the RMS value of
08 9108 curr?ent Current the LSMV output current  |* *A *
while in operation.
09 9109 Motor speed |Speed Indicates motor speed * * rpm *

during operation.




5. LSMV Parameters List

Code Communications| Function Keypad Factory | Change
Add . Function description Range Default during |Remarks
DRV ress Name Display A
Value |operation
10 910A DC link DC link Vg Indicates DC voltage ofa |, *y N
voltage cell.
User Displays the value set from
11 9108 selection  |Userdisp  |I U2-81] userselection ;5 g4y | Output .
di (output voltage of output voltage V
isplay
power).
Current fault Indicates the current fault |, . .
12 910C information Fault information of the LSMV.
80 9150 Input line InputVoltage Indlpates t_he RMS value of |, *y N
voltage the input line voltage.
) KeyPad
912 9158 3‘(’)32‘20” Drive mode2 |It is the LOC/REM terminal |Fx/Rx-1 FX/Rx-1 X
input related function Fx//Rx-2
among the [IO-14 ~ 28]
multifunction terminal
input, and sets the ~
drive/frequency mode KeyPad-1
applied when the ON KeyPad-2
2) Frequency signal is inputted in the V1
92 915C mode 2 Freq mode2 |iorminal set to LOC/REM. Pulse KeyPad-1 X
|
V1+

1) Shaded parts are shown when [multi-step speed] is selected in [IO-14 to 28] terminal setting.
2) ltis used when the LOC/REM is selected for the [IO-14 ~ 28] terminal settings.

Codes in shaded rows () are hidden codes that are displayed only when setting corresponding codes.
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5. LSMV Parameters List

5.2 FU1 Group

Table 5-2 FU1 Group Parameter List

Code Communications Keypad Factory| Change
Add Function Name Displ Function description Default | during |Remarks
FU1 ress Isplay Value |operation
00 9200 Jumpcode  |Jumpcode |Movesdirectlytothe 1, o9 1 °
code you want to use.
None
Forward/reverse Can set to disable Forward
01 9201 rotation Run Prev. forward or reverse Prev None X
prohibition rotation of the motor. Reverse
Prev
Selects appropriate
. ﬁ]cechE:;cseel pattern for Linear
02 9202 Accelerating Acc. pattern |, ' S-curve Linear X
pattern . Referto 6.6
Frequency Accel/Decel |U-curve
Curve
= Linear: Linear L
. Accel/Decel pattern |-n€ar
03 9203 Decelerating Dec. pattern S-curve Linear X
pattern S
U-curve
=  S-curve: An S shape
S-curve start
04 9204 point gradient Start Curve Accel/Decel pattern. |0 ~ 100% 50% X
= U-curve: AU shape
Accel/Decel pattern.
s p Use this curve when
05 9205 -eurve en End Curve smooth operationis |0 ~100% | 50% X
point gradient needed for
Accel/Decel.
Selects LSMV start
method.
= Accel: Operates with
the time taken from
the start frequency to |Accel
06 9206 Start mode Start mode acceleration. Dc-start Accel X
= Dc-start: When you |Flying-start
start the drive,
perform DC excitation
first and then
accelerate operation.




Communications
Address

Function Name

Keypad
Display

Function description

= Flying-start: Start
while the motor is
rotating.

*. Refer to 6.4 Start

Procedure

Factory | Change

o7" 9207

DC excitation
time at start

DcSt time

Indicates DC excitation
time at the time of start.

1.0 ~60.0s

10s

08 9208

DC excitation
quantity at start

DcSt value

It is the size of the DC
excitation at start, and it
is set to % of the rated
current.

0~ 150%

33%

09 9209

Stop mode

Stop mode

Select the LSMV stop
method.

= Decel: Drive stops by
decelerating.

= Dc-brake: From
below the braking
frequency, drive stops
by supplying DC to
the motor.

= Free-run: Cuts off the
LSMV output voltage
and the motor comes
to stop after free run.

*. Refer to 6.5 Stop
Procedure

Decel
Dc-brake
Free-run

Free
Run

10? 920A

Output blocking
time before DC
braking

DcBlk time

1" 920B

DC braking
frequency

DcBr freq

12 920C

DC braking time

DcBr time

13 920D

DC braking
quantity

DcBr value

Used when you want to
stop the drive by
supplying DC voltage to
the motor in order to
adjust stopping accuracy
such as positioning
according to the load.

Decelerate to DC braking
frequency, which is set
when DC braking is
selected as a [FU1-09]
stop method, and then
perform DC braking at
that frequency.

=  Output blocking time
before DC braking:
The time LSMV
output is blocked
before starting DC
braking.

= DC braking time:
Time to supply DC to
the motor.

= DC braking quantity:
It is the amount of DC
supplied to the motor,
and it is set to % of
the rated current.

1.00 ~
60.00s

5.00s

0.10 ~
10.00 Hz

0.50
Hz

1.0 ~60.0s

10s

0~ 200%

50%
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5. LSMV Parameters List

Factory | Change

Communications Function Name Kgypad Function description Default | during [Remarks
Address Display
Frequency It is the function for No
24 9218 upper/lower limit|Freq limit restricting the target No X
selection frequency of the LSMV. If | &S
the frequency is set out of 0
- the upper/lower limit -
25% 9219 }-r‘;‘é"jér']'g’;'t FlimitLo  |range, it is converted to |[FU1-26] |0.50Hz| X
upper/lower limit value.  [F-limit Hi
[FU1-25]
- F-limit Lo
26 921A Upper limit ¢ it i = e Ly X
frequency Hz
[FU1-30]
*. Refer to 6.7 Max F
Frequency Restrict <RSI,
Feature
Power . Set input power 40.00 ~ 60.00
29 921D frequency Line Freq frequency. 120.00 Hz Hz X
Sets the LSMV output
frequency parameter.
Maximum = Max Freq.: The 40.00 ~ 60.00
30 921E frequency Max Freq maximum frequency 120.00 Hz Hz X
that the motor can
operate.
= Base Freq.: The
frequency from where |30 g ~ 60.00
31 921F Base frequency |Base Freq the LSMV rated 120.00 Hz Hz X
voltage is outputted.
= Start Freq.: The
frequency where
output voltage of the
LSMV output begins.
32 9220 Start frequency |[Start Freq 0.01 ~ 0.50 Hz X
f 10.00 Hz )
* Refer to 6.1 Basic
Function Setup
Selects the V/F pattern
type.
= Linear: Suitable for
constant torque
where output voltage
and output frequency | |
are changing to Linear
40 9228 V/F pattern V/F pattern scale. Square Linear X
= Square: Suitable for |User V/F
the load of fan and
pump which load size
changes in proportion
to the square of
frequency.




Communications
Address

Function Name

Keypad
Display

Function description

Factory | Change

= User V/F: You
arbitrarily set the ratio
in special
circumstances.
0~ [FU1-
419 9229 |UserVIF User freq 1 43] 15,00
frequency 1 e 2 Hz
42 o20n  |UserVIF User volt 1 0~100% | 25%
voltage 1
Used when you arbitrarily
set ratio of output voltage [0 ~ [FU1-
43 922B #:ezé/rqi 2 Userfreq2 |to frequency. Each of the |45] 3%20
q Yy four types of frequencies |User freq 3
and voltages can be set
User V/F between starting
44 922C voltage 2 User volt 2 frequency and base 0~ 100% 50%
frequency. The user V/F
voltage setting is set 0~ [FU1-
0,
45 922D User V/F User freq 3 as % of the output rated 47] 45.00
frequency 3 voltage. Vet Hz
User V/IF
46 922E ser User volt 3 0~100% | 75%
Voltage 3
0~ [FU1-
47 o22F | STV User freq 4 30] 60.00
requency 4 (s Hz
User V/F _ 6 6
48 9230 voltage 4 User volt 4 0~ 100% 100%
. It is set to compensate
AC input .
the difference between |73.0 ~ o
50 9232 voltage_ VAC the input voltage and the |115.0% 100.0%
correction .
keypad displayed value.
Protects the motor from
Select overheating without No
53 9235 electronic ETH select |adding extra thermal Yes
thermal relay to outside. The Yes
protective feature is
engaged when the
electric thermal is
One minute activated. [FU1-55]
54 9236 level of ETHimin |* ETHImin:ltisthe  |ETHcont | 150%
electronic current size that - 200%
thermal determines motor 0
overheat when the
current flows
: continuously for 1
gggrtg:i%%u;vel minute, and itis set |90 ~ [FU1-
55 9237 ; ETH cont as % of rated current of|94] 120%
of electronic )
thermal the motor. ETH 1min
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5. LSMV Parameters List

56

Communications
Address

9238

Function Name

Motor cooling
method

Keypad
Display

Motor type

Function description

ETH cont: It is the size
of the current that
determines that the
motor is in thermal
equilibrium condition
even though load
current flows
continuously, and it is
set as % of rated
current of the motor.
Self-cool: It is set when
using the cooling fan
mounted on the motor
shaft.

Forced-cool: Set to
drive the motor cooling
fan with a separate
power supply.

*. Refer to 6.8 Fault
Detection Setup

Self-cool

Forced-
cool

Factory | Change
during |Remarks

Default

Self-cool o

57

9239

Overload alarm
level

OL level

58

923A

Overload
warning time

OL time

Issues an alarm signal
using the multi-function
output terminal if the
output current of LSMV
stays for overload
warning time with a value
higher than the overload
warning level. Overload
warning level is set as %
of rated current of the
motor.

*. Refer to 6.8 Fault
Detection Setup

L o 1 .

30 ~ 110%

110% o

0.0 ~ 30.0s

10.0s o

59

923B

Select Overload
Fault

OLT select

Protective feature
engages if the LSMV
output current exceeds
the overload limit for
longer than the overload
fault time.

*. Refer to 6.8 Fault
Detection Setup

No
Yes

No o

60%

923C

Overload fault
level

OLT level

Overload fault level is set
as % of rated current of
the motor.

30 ~ 150%

120% o

61

923D

Overload fault
time

OLT time

Sets overload fault time.

0.0 ~60.0s

60.0s o
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Factory | Change

Com;\r:jl:jmcatlons Function Name Kgypad Function description
ress Display
Protective feature InputPO
Select engages if input/output  |Sel
62 923E MPUtoUPUt 1p0 Trip Sel |open-phase is detected. |outputPO | No X
pl?otecgion *. Refer to 6.8 Fault Sel
Detection Setup INOuUtPO
Sel
If the LSMV output
current is greater than the
stall prevention current
level, the target frequency
is reduced to suppress
the overcurrent and
64 9240 Current level for gy 1ovel  |engage in stall operation. (30 ~ 150% | 100% X
stall prevention The stall prevention
current level is set as %
of rated current of the
motor.
*. Refer to 6.8 Fault
Detection Setup
Select low Sets the protective action
current for low output current. No
65 9241 protection NoMotor Sel |, Refer to 6.8 Fault  |Yes No X
feature Detection Setup
Low current = NoMotorlLevel: It is
operation the base current for
66° 9242 prevention NoMotorLevel low current detection, |5 ~ 100% 5% X
detection and it is set as % of
current level rated current of the
motor.
= NoMotorTime: Fault
Low current is generated if the
67 9243 CFAEOT NoMotorTime | output current is 1~3000s | 10s X
prevention maintained at below
detection time NoMotorLevel for
preset time.
The system can
automatically change the
Accel/Decel time in
certain frequency while
LSMV is in operation.
If the frequency is lower
than the preset
Accel/Decel switching
Accel/Decel frequency, the ) 0~ [FU1-
70 9246 switching Acc/Dec ch F ﬁ/cge;/oD;C]e_'S}';np% ﬁsé'f;nd 30] 0.00Hz| X
-70,71] i ied,
frequency if the frequency is higher, Max Freq
then the default
Accel/Decel time set in
[DRV-01,02] is applied.
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Factory | Change

Comz:jl:jmcatlons Function Name Kgypad Function description
ress Display
Changes Accel/Decel
reference frequency of
the LSMV.
= Max Freq.: The time
Accel/Decel
71 9247 reference Acc/Dec Freq ]Eake” from 0 to Max. - \Max Freq 2"3" X
frequency requency. Delta Freq req
= Delta Freq.: The time
taken from random
frequency to next
target frequency.
This feature allows
Continuous continuous operation
operation even in case of
feature in case instantaneous power Yes
73 9249 of Ride-Through |interruption. No X
instantaneous * Refer to 6.12 No
power Instantaneous Power
interruption Interruption Recovery
Procedure
Applied Slip = Slip Perc: The output
ratio in case of frequency is
75" 924B instantaneous  |Slip Perc momentarily 10 ~500 | 100% (o}
power decreased if LSMV
interruption detects instantaneous
power interruption. At
LV Trip time this time, the
during frequency decrease 0.01~30.00
76 924C instantaneous  |Short time S size is set and séc "~711.00 sec X
power inputted as % value
interruption of the rated slip
frequency of the
motor.
= Short time S: Sets the
time for disabling the
input low voltage fault
Output (ILVT) protectio_n
frequency feature_‘ for_ continuous
decrease time gperatlon in case of
: ] tantaneous power (1.0~100 10.00
77 924D during Ride Down T Instantar P o)
T interruption. sec sec
power = Ride DownT: Sets
interruption the output frequency
decrease gradient
during the continuous
operation function in
case of instantaneous
power interruption.
79 924F Output power |Outwatt | Indicates the output * * kW *
power.
Accumulated Indicates the
81 9251 h KillowWattHour [accumulated electric * *M *kWh *
electric power 9)
power.
82 9252 Electric power 15, o ger | COmPeNsates the output |44 _ 3500, | 100.0% | 0
correction power difference.
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Factory | Change

Communications Function Name Kgypad Function description
Address Display
83 9253 Cell Cell Temp,  |Indicates the LSMV . ] ]
temperature internal cell temperature.

1) [FU1-07 to 08] display area is shown if the Start Mode in [FU1-06] is set to [Dc-start].

2) [FU1-10 to 13] display area is shown if Stop Mode in [FU1-09] is set to [DC-brake].

3) [FU2-25.26] display area is shown if the Freq Limit in [FU1-24] is set to [Yes].

4) [FU1-41 to 48] display area is shown if V/F Pattern in [FU1-40] is set to [User V/F].

5) [FU1-60.61] display area is shown if the OLT Select in [FU1-59] is set to [Yes].

6) [FU1-66.67] display area is shown if the No Motor Sel in [FU1-65] is set to [Yes].

7) [FU1-75,76,77] display area is shown if the instantaneous power interruption Ride-Through in [FU175] is set to [Yes].
8) [FU1-79] output power may result in different output during low-speed operation below 20Hz.

9) The Accumulated electric power in [FU1-81] may differ than the actual amount.

Codes in shaded rows () are hidden codes that are displayed only when setting corresponding codes.
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5.3

FU2 Group

Table 5-3 FU2 Group Parameter List

Code Communications| Function Keypad Factory Change
N Function description Range Default during |Remarks
FU2 Address Name Display Value operation
00 9300 Jump code |Jump code |Moves directly tothe 1, o9 1 °
code you want to use.
01 9301 fa“'t history|| st trip-1 *
Fault history . *
02 9302 2 Last trip-2 Fault history saves up to
Fault histo the past 5 trips. A
03 9303 3 Y|Last trip-3  |smaller number None None *
indicates a more recent
04 9304 Faulthistory| oot rip4 |21 .
05 9305 Faulthistory| ast rip-5 *
i Y
06 9306 gault_mstory Erase trips  |Deletes the fault history. es No o
eletion No
10 930A Dwell time |[Dwell time |Temporarily stops and |0.0 ~10.0s 0.0s X
restarts acceleration
when driving large load.
T [FU1-32]
! Start Freq
11 9308 wae" Dwell Freq ~ 5.00 Hz X
requency
[FU1-30]
Max Freq
Frequency No
12 930C jump Jump Freq No X
selection Yes
[FU1-32]
Lower limit Start Freq
13" 930D of first jumplo1  |Allows jump of the ~ 10.00 Hz o
frequency frequency that causes [FU2-14]
resonance when you . Hi 1
want to prevent [J¥IAE® Ll
resonance from motor  |[FU2-13]
o vibration. Sets three of | 01
Upper limit jump frequency Jumpfo
14 930E of first jump Hi 1 sections. = 15.00 Hz o
frequency } [FU1-30]
Max Freq
[FU1-32]
Lower limit Start Freq
15 930F of second (jump lo 2 = 20.00 Hz o
frequency [FU2-16]
jump Hi 2
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I . Factory
Communications| Function Kgypad Function description Default
Address Display Value
[FU2-15]
Upper limit jump lo 2
16 9310 of second |jump Hi 2 = 25.00 Hz o
frequency [FU1-30]
Max Freq
[FU1-32]
Lower limit Start Freq
17 9311 of third jump lo 3 = 30.00 Hz o
frequency [FU2-18]
jump Hi 3
[FU2-17]
Upper limit jumplo 3
18 9312 of third jump Hi 3 = 35.00 Hz o
frequency [FU1-30]
Max Freq
Flying Start It is the speed search
21 9315 output Fly-1 Perc  |[section related setting |50 ~ 160% 100% (0]
current limit for the Flying Start
feature among the drive
procedures.
= Fly-I Perc: It is the
output current limit
during speed search,
Flying Start and itis set as % of
output rated current of the
22 9316 frequency [Fly-Down T motor. 1.0~100.0sec| 10.0 sec X
deceleration = Fly-Down T: Sets the
time output frequency
deceleration time
during speed search.
*. Refer to 6.4 Start
Procedure
i N
25 9319 Restart after Reset Start Automatically restarts o No X
fault reset after a fault. Yes
Sets the restart count
Number of after a fault.
26% 931A Reset N 0~10 1 X
restart eSSt UM s Refer to 6.10 Fault
Restart Procedure
It is the constant
variable for
compensation when
changing the motor
28 931C Motor RPM | op factor [speed indicationto |1 ~ 1000% 100% °
display gain RPM.
Speed of revolution =
120 * F/P * motor
revolution display gain

513
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Factory

Communications| Function Default

Address

Keypad | £, tion description

during |Remarks

Display

Sets the LSMV control

procedure.

= V/F: Itis the control
mode for maintaining
consistent ratio of
output voltage and
output frequency.

= Slip compen (slip

Value

Select compensation): V/IF
29 931D control | Sonro! Keeps a constant |gjiy compen VIF
mode mode motor speed by slip S |
compensation ensorless
function regardless of
changes in load.
= Sensorless: Used
when enough torque
is needed at startup
and at low speed, or
when load is changes
significantly.
309 931E Sensorless (Sensor Selects sensorless Sensor_Less | Sensor_Less
mode Mode control method.
; N
31 931F Auto Tuning|Auto tuning |Automatically measures | ™° No
motor parameters Yes
required for control,
Stator such as stator resistor
32 9320 ) %Rs and leakage inductance, |* 1.90%
resistor
to ensure that the
sensorless control mode
Leakage . operates at full .
33 9321 inductgnce %Lsigma performance. 12.00%
40 9328 Motor Motor Volt 0 ~ 12000 6600 V
voltage
Number of .
41 9329 pmocl)?osron the|Pole number gﬂoc;:;’t;ﬁfte‘j 2~30 4
Slip Frequency
. calculation formula
42 9330 gattﬁg ;'gior Rated-Slip [Hz] = (1)6080~Hz 2.00 Hz
Rated frequency ’
[Hz] - (Rated motor
Ratedt ; speed [rpm] * 10
43 9331 eurrent oF | pated-Curr P/120) ; 100.0A
the motor % D- 1000.0 A
RPM % P: Number of
( ) motor poles
No-load
44 9332 current of |\ oad-Curr 1.0~500.0A| 30.0A
the motor
(RMS)
Sensorless Used to adjust
45° 932D currentP  |SLP-gain |sensorless P and | 0 ~ 32767 600
gain gains.
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Factory

Communications| Function Default

Address

Keypad

Function description

Display

Value

= P gain: Proportional
Sensorless Gain of speed
46 932E current!  |SLI-gain controller 0 ~ 32767 4
gain = | gain: Integral gain
of speed controller
Quantity of | " ;
ncrease the quantity o
47 932F [gpa’j;d Fwd boost  |pooct to operats fora . |0-0 ~5.0% 0.0%
boost load that needs starting
- torque at low speed.
Quantity of The size of the boost
48 9330 FeVErSe  |Rev boost |voltageis setas % of g g~ 509 0.0%
torque the output rated voltage.
boost
The detail that first
Select appears on the keypad
80 9350 display P.owerOn when LSMV is powered 0~12 0
when disp can be set as any one
turned on. of the [DRV-00]~[DRV-
12] in the DRV Group.
82 9352 Software |, o py gy [Indicates the LSMV:— ., Ver 2.0-00
version software version.
Displays the time
Elapsed elapsed from the last
fault t t.
83 9353 [timefrom |LastTripTime| . b oo - 0:00:00:00:00
Year (Y): Month (M):
the last fault
Date (D): Hour (H):
Minute (m)
Displays how long
P power is supplied so far.
84 9354 SS;}”p‘T{/ ime [On-tme  Year (Y): Month (M): " 0:00:00:00:00
Date (D): Hour (H):
Minute (m)
Displays how long the
LSMV is operated so
85 9355 Operation |o 1 time |2 . 0:00:00:00:00
time Year (Y): Month (M):
Date (D): Hour (H):
Minute (m)
Saves controller's
N
91 935B Read Para. read |parameters in keypad © No
parameters Yes
memory.
. Downloads parameters |\
92 935C Write Para. write  [from keypad memory to © No
parameters Yes
controller.
No
All Groups
o DRV
93 935D Pgrar_netgr Para. init Initializes parameters to FU1 No
initialization default values.
FU2
I/0
CEL
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Communications| Function Keypad Factory
Function description Default during |Remarks

Address Display Value

Used to prevent
accidents that may
occur when other users
modify existing
operation related

parameters.
Prohibit .
94 935E parameter |[Para. lock LOCK NUMBER: 12 0~ 9999 0 o
setting 1/O» Baud rate
91 38400 bps
Unlock

/O[> Baud rate
91 38400 bps

Lock
No
95 935F Save Para. save Used to save the No X
parameters parameters. Yes

1) [FU2-13, 17] display area is shown when the Jump Freq in [FU2-12] is set to [YES].
2) [FU2-26] display area is shown when the Reset Start in [FU2-25] is set to [YES].
3) [FU2-30, 45, 46] display area is shown when the Control Mode in [FU2-29] is set to [Sensorless].

Codes in shaded rows () are hidden codes that are displayed only when setting corresponding codes.
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5.4 1/0 Group

Table 5-4 1/0 Group Parameter List

Code Communications| Function Keypad Factory Change
N Function description Range Default during |Remarks
110 Address Name Display .
Value operation
00 9400 Jump code |Jump code |MOVes directlytothe 1y gg 1 o
code you want to use.
Time Sets value for built-in
01" 9401 constant of VA filter filter of V1 terminal while 0 ~ 9999 ms 10 ms o
V1 input frequency command is
filter set from outside.
Minimum Sets the input voltage
i i 0 ~ [I/0-04
02 9402 g Vi voltx1  [according to the O-041 14 o v o
voltage of minimum frequency for |\V1 volt x2
VA1 V1.
Frequency
ﬁor{gspondl Sets an output frequency 0.00~
03 9403 V% V1 Freq y1 |corresponding to VI, the [[FU1-30] 0.00 Hz o
S —— minimum input voltage. |Max Freq
voltage.
: [I/10-2]
maﬁltmum Sets the input voltage  |\/1 yolt x1
04 9404 P V1 voltx2 [Vicorresponding to the 10.00 V o
voltage for ; =
V1 maximum frequency.
12.00 V
Frequency
correspondi Sets output frequency (900 ~
05 9405 /e V1 Freqy2 |correspondingto Vi, the \p g a0, 60.00 Hz o
V1 maximum frequency
maximum input voltage. Max Freq
voltage.
. ) Sets value for built-in
2 IR TiET filter of | terminal while
06? 9406 time | filter -~ [0~9999 ms 10 ms o
frequency command is
constant .
set from outside.
Minimum Sets the input current | 0~
07 9407 input | curr x1 corresponding to a [1/0-09] 4.00 mA o
current | minimum frequency. | curr x2
Frequency
correspondi Sets output of the 0.00~
08 9408 gl e |Freqyl |requency corresponding | c, 1 a0 0.00 Hz o
minimum to the input current for a
input minimum frequency. Max Freq
current |
) ) [1/0-07]
Maximum Sets the input current | I curr x4
09 9409 input | curr x2 for a maximum 20 mA o
current | frequency. -
20.00 mA
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10

Communications| Function

Address

940A

Frequency/t
orque

input

Keypad
Display

| Freq y2

Function description

Sets the output
frequency corresponding
to the input current | for
a maximum frequency.

0.00 ~
[FU1-30]
Max Freq

Factory
Default
Value

60.00 Hz

Change
during
operation

Remarks

1

940B

Select a
standard for

loss of
analog
command
speed.

Wire broken

Indicated on the
keypad if frequency
command is lost.

LOV: Lost V1
frequency command

LOI: Lost | frequency
command

LOP: Lost Pulse
frequency command

None: System does
not determine lost
frequency even if the
frequency command
information is lost.

half of x1: If analog
command value
becomes lower than
half of the minimum
set value, it is
considered as
frequency command
loss.

below x1: If analog
command value
becomes lower than
the minimum set
value, itis
considered as
frequency command
loss.

None
half of x1
below x1

None

12

940C

Operation
mode in
case of
command
speed loss

Lost
command

None: System
operates on
minimum frequency
or at lowest limit
frequency in case of
frequency command
lost.

Free Run: Stop free
run in case of
frequency command
loss.

Stop: Deceleration
stop in case of
frequency command
loss

None
FreeRun
Stop

None

13

940D

Time to
judge
command
loss

Time out

The time to judge the
analog frequency
command loss.

0.1 ~120.0s

10s
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5. LSMV Parameters List

Communications| Function Keypad Factory Change

Address Display

Function description Default during |Remarks
Value operation

*. Refer to 6.9 Input
Terminal Setup

= FX: Sets the
command terminal
as a forward
operation terminal.

RX: Sets the FX
command terminal
as a reverse

operation terminal. RST

= RST: Sets the JOG
terminal as areset  |[BX
fault terminal after a Speed-L

zaglct; Sets th Speed-M
- Oets the Speed-H

terminal as a jog
operation terminal.  |Speed-X

= BX: Sets the Xcel-L
terminal as an Xcel-M
emergency stop Xcel-H
terminal.
Up

= Speed-L, M, H, X:

Refer to multi-step ~ |DOWN
Set multi- speed operation. 3-Wire
14 940E function MO define  |*  Xcel-L, M, H: Refer |Analog hold RST .
input to Multi-step Ana.
terminal MO. Accel/Decel Change

= Up/Down (upward  |Xcel stop
and downward

SR Loc/Rem
operation): Allows
acceleration, Door Open
deceleration, Trans.OHW
constant speed Trans.OHT
operation based on
the combination of Motor PHT
the terminals. Fan Trip
P Ext Trip1
Ext Trip2
Tttt
High Voltage

Dm Run Enable

ﬁI Control LV

PLC_Error
= 3-Wire: Multi- N
o one
function input
terminal is

configured with 3-
Wire for operation.

= Analog hold: Keeps
the analog
frequency value.
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15

Communications| Function

Address

940F

Set multi-
function
input
terminal M1

Keypad
Display

M1 define

16

9410

Set multi-
function
input
terminal M2

M2 define

17

9411

Set multi-
function
input
terminal M3

M3 define

18

9412

Set multi-
function
input
terminal M4

M4 define

19

9413

Set multi-
function
input
terminal M5

M5 define

20

9414

Set multi-
function
input
terminal M6

M6 define

21

9415

Set multi-
function
input
terminal M7

M7 define

22

9416

Set multi-
function
input
terminal M8

M8 define

23

9417

Set multi-
function
input
terminal M9

M9 define

24

9418

Set multi-
function
input
terminal
M10

M10 define

25

9419

Set multi-
function
input
terminal
M11

M11 define

26

941A

Set multi-
function
input
terminal
M12

M12 define

Function description

Ana. Change:
Analog operation
command changes if
the set terminal
value is entered.

Xcel stop:
Decelerates and
comes to a stop if
the preset terminal is
turned ON.

Loc/Rem:

Use when you want
to make two types of
frequency command
and operation
command.

Door-Open:
Sets the warning for
opened panel door.

Trans.OHW:

Sets warnings
against transformer
overheating.

Trans.OHT:
Sets fault for
transformer
overheating.

Motor OHT:
Sets the fault for
motor overheating.

Fan Trip:
Sets fault for fan
failure.

Ext Trip1,2:
Sets the user
defined external
fault.

High Voltage:

The input switch
gear receives the
operation status
information and
checks the high
input voltage.

Run Enable:

Can carry out RUN
command when set
terminal is ON.

[I10-14]
Same as MO
define

Factory
Default
Value

Ext Trip1

Change
during
operation

Remarks

[I/0-14]
Same as MO
define

FX

[I/O-14]
Same as MO
define

RX

[I/0-14]
Same as MO
define

Trans. OHT

[I/0-14]
Same as MO
define

Fan Trip

[I/0-14]
Same as MO
define

High Voltage

[I/O-14]
Same as MO
define

Run Enable

[I/O-14]
Same as MO
define

Control LV

[I/0-14]
Same as MO
define

None

[I/0-14]
Same as MO
define

None

[I/0-14]
Same as MO
define

None

[I/0-14]
Same as MO
define

None
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Communications| Function Keypad Factory
: Function description Default Remarks
Address Display Value
= Control LV:
Receives signal if
the control power is
turned OFF.
Set multi- = PLC_Error:
function Rec&ves the fault [fo-14]
27 941B input M13 define sianal for HMI Same as MO None
terminal g L define
M13 cgmmunlcatlor] and
signal processing
PLC.
= None: No function is
in use.
Set multi-
function FX
28 941C input M14 define [BX exclusive terminal BX
terminal BX
M14
Multi-function input
terminal display which
shows the input status of
Input the control terminal.
. . 0000000000
29 941D tgrmlnal In status 0: No input, 1: Input 0
display
= [I/O-29] In status:
Shows low 11 bit
information.
= 000 0000 0000
(M10~MO0)
Input = [I/O-30] In status_H:
30 941E terminal  |In status_H Shows high 4 bit |« 0000
display information.
0000
(M14,M13,M12,M11)
Filter time Sets the responsiveness
constant of of the input terminals
31 941F multi- TiFitNum  [(MO-MT4), andany -y 4050 ms | 15ms
function terminal changes for a
input period shorter than the
terminal preset time is ignored.
Select Selects input contact
hardware type of control input 0000000000
32 9420 configuratio |In No/Nc Set|terminal. 0~111111111 000008)0000
n of input 0: Active High, 1: Active |11
terminal Low
= [I/O-32] In No/Nc
Set: Selects the
lower 11 bit contact
form.
petect = 000 0000 0000
33 9421 cg;fi\gslt:tio H No/Nc Set (M10-MO) 0000~1111 0000
n of input = [I/O-33 ] H No/Nc
: Set: Selects the
terminal -
upper 4 bit contact
form.
0000
(M14,M13,M12,M11)
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5. LSMV Parameters List

Factory Change
Function description Default during |Remarks
Value operation

Communications| Function Keypad

Address Display

Sets valid time of multi-
function input.
Inputs after the allowed
time for input change are
recognized as valid
Input inputs starting with the
34 9422 terminal n _ [firstinput. 1~1000ms| 1ms X
L CheckTime | .
polling time ‘
e — —
Detected 0 ~[FU1-30]
35 9423 frequency FDT freq Use the frequency Max Freq 30.00 Hz ©
detection function by
utilizing auxiliary contact
Detected outpqt with multi-
0 ~ [FU1-30
36 9424 frequency |FDT band | (unctions. [ 1 10.00 Hz o
band Max Freq
= FDT-1: Activates if |None
the output frequency |FpDT-1
of the I__SMV in FDT-2
operation reaches
the command FDT-3
frequency. FDT-4
g ¢ rwer.  |FDT-5
= S oL
2 =1 =] “ JioL
Stall
Output «  FDT-2: Works if ov
setting of FDT-1 conditions are|LV
multi- satisfied and output |QH
function frequency is the
37 9425 auxiliary  |Aux mode same as the I(_)%Sr;mand Ready o
contact detected frequency.
A Run
ux
terminal) Stop
Steady
Speed
Search
= FDT-3: Activates if  |Ready
the output and .
detection frequency Warning
bandwidth matches |FAN RUN
the following NORMAL
conditions. OCT
Absolute value
(detected - output Cell ByPass
frequency) RUN_MV
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Communications| Function Keypad Factory Change

Function description Default during |Remarks

Address Display Value operation
< Detected
Output ;rgquency bandwidth
Setting of [I/O-37]
38 9426 multe |Auxmode2 || = iew= [Sameas | FANRUN o
auxiliary =T = = |Aux mode1
contact - - -
= FDT-4
e When
accelerating:
Output Output
. >
st foe™ o
39 9427 function Aux mode3 frequency Same as RUN o
auxiliary *  When Aux mode1
contact decelerating:
Output
frequency >
(Detected
Output fsequen((:jy -
; etecte
rsnejﬂ?g of frequency [/0-37]
40 9428 function Aux mode4 bandwidth / 2) |Same as Warning o
auxiliary Aux modeft
contact e .
Out_put = FDT-5: Reverse
ﬁnetﬂ.”g of output of FDT-4  |[1/0-37]
41 9429 functon  [Auxmodes | ..y Same as None o
auxiliary ‘ e Aux modeft
contact = ~ "
e OL: Outputs a
signal when
Output output current
seliti‘;u of exceeds the
muIti-g overload [1/0-37]
42 942A function Aux mode6 warning level Same as None S
auxiliary during operation.|Aux mode1
contact ° I0L: OUtpUtS an
alarm signal
when output
current reaches
the time of
Output
; regulated level
Setﬂf‘g of (120% 1 [1/0-37]
43 9428 functon | Aux mode7 minute), with  |Same as None o
- rated current of |Aux mode1
23;‘1!":‘:?' the LSMV as a
standard, during
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Communications| Function Keypad Factory Change

Address Display

Function description Default during |Remarks
Value operation

operation.

e Stall: Outputs a
signal when a
stall occurs
during operation.

e OV: Outputs a
signal when the
Cell DC voltage
exceeds 1050 V.

e LV: Outputs a
signal when the
input voltage is
below 70% of
the rated
voltage.

e OH: Outputs
signal when a
Cell's internal
temperature
exceeds preset
temperature due
to LSMV
overheating.

* Lost command:
Outputs a signal
when frequency
command is lost.

Sets the .
: = Run: Outputs a
44 multi- signal when in [110-37]
942C function Aux mode8 operation. Same as None °
auxiliary »  STOP: Outputs a Aux mode1
contact signal when coming
to a stop.

= Steady: Outputs a
signal when in
constant speed
operation.

= SpeedSearch:
Outputs a signal
when searching the
speed.

= Ready: Outputs a
signal when the
Master Control
Board activates as a
result of receiving
control power.

= Warning: Outputs a
signal when
Trans.OHW, Door
Open, Reset Start,
and Cell Bypass
activate.

= FAN RUN: Outputs
the fan operation
signal when high
input voltage is
received.
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Factory
Default
Value

Change
during
operation

Communications| Function
Address

Keypad

Display Remarks

Function description

= NORMAL: This is a
CAN communication
mode. The system is
in operable status.
= OCT: QOutputs a
signal when an over
current fault is
working.
= Cell ByPass:
Outputs a signal
when any one of the
cells that are applied
to the LSMV is
bypassed.
= Run_MV: ltis similar
to the Run terminal
but the terminal is
not cut off during
LSMV Cell ByPass
restart.
Displays AXA-AXC1 - 8
and status of fault relays,
Output 30AT and 30CT.
45 942D terminal Out status  |0: No terminal output, 1: [* 000000000
display Terminal output active
0 0000 0000 (fault relay,
AX8~AX1)
Apply these for use of
relay fault output when a
fault occurs.
High bits: Uses the fault
relay operation
= 0: Relay does not
Fault relay operate in case of
operation any fault 5
46 942E (3A, 3B, 3C Relay mode |, 1: Relay operate in 00~1 10
terminals) case of any fault
Low bits: Low voltage
fault (ILVT) related
= 0: Does not operate
in a low voltage fault.
= 1: Operates in a low
voltage fault
Fault relay Sets fa_ult relay on/off _
47 942F On delay Relay On delay time. 0.0 ~999.9s 0.0s
Fault relay -
48 9430 Off delay Relay Off - 0.0 ~ 999.9s 0.0s
Selects the output type
49 9431 QS{"SS?A SDAAread [for the analog out NONE NONE
signals of DAO_A and FREQUENC
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Communications| Function Keypad Factory Change

Function description Default during |Remarks

Address Display Value operation
CM terminal Y
VOLTAGE
CURRENT
DC_LINK_V
TG
Can increase or
Analog ... |decrease the analog - o o
50 9432 OUtpUL A % SDA A shift output signal, DAO_A 50 ~ 150% 100% o
output.
Selects the output type  |[1/0-49]
Analog for the analog out
51 9433 output B SDAB read signals of DAO_B and Same as NONE o
CM terminal SDAAread
Analo Can increase or
52 9434 out uth o SDA B shift |decrease the analog out |50 ~ 150% 100% o
put 7% board, DAO_B output.
None
InputCurr R
InputCurr S
Sel h InputCurr T
53 0435 Analog SDA 1 foelf tehcésatn:Ig;topL:Jtt wpe InputVoit R None o
output C signals of DAO_C and |InputVolt S
CM terminal InputVolt T
CELL_TEM
P
AD VOLT
VAL
Shift of S:gr;r;csree?ﬁ: ;)r:alog
54 9436 analog SDA 1 shift ) 0~19 10 o
output signal, DAO_C
output C
output.
Analog ierlfhcésatr?:lg; t(?L:jtt ee [10-53]
55 9437 output D SDA2 signals of DAO_Dand |Same as None °
CM terminal SDA1
shif of docreass the analog
56 9438 analog SDA 2 shift ) 0~19 10 o
output signal, DAO_D
output D
output.
[FU1-32]
) ) Start Freq
57 0439 Set jog Jog Freq §ets the tgrmmal asa |_ 10.00 Hz o
frequency jog operation frequency.
[FU1-30]
Max Freq
3) Multi-step If you want a jog [FU1-32]
58 943A fspeed . Step Frea-4 |combined wit_h a mum_ Start Freq 40.00 Hz o
ey speed operation, define | _
Multi-step MO0-M14 input terminal to SUre
59 9438 speed Step Freg-5 [Perform multi-step speed|[FU1-30] 50.00 Hz .
frequency 5 operation. Max Freq
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Factory Change
Function description Default during |Remarks
Value operation

Communications| Function Keypad

Address Display

Multi-step *. Refer to 6.9 Input

60 943C speed Step Freg-6 |Terminal Setup 40.00 Hz o
frequency 6

Multi-step
61 943D speed Step Freqg-7 30.00 Hz o
frequency 7

Multi-step
62 943E speed Step Freg-8 20.00 Hz o
frequency 8

Multi-step
63 943F speed Step Freg-9 10.00 Hz o
frequency 9

Multi-step

64 9440 Slpzste Slzo e 20.00 Hz o
frequency |10

10

Multi-step
speed Step Freg-
frequency |11

11

65 9441 30.00 Hz o

Multi-step
speed Step Freg-
frequency |12

12

Multi-step
speed Step Freg-
frequency |13

13

Multi-step
speed Step Freg-
frequency |14

14

66 9442 40.00 Hz o

67 9443 50.00 Hz o

68 9444 40.00 Hz o

Multi-step
speed Step Freg-
frequency |15

15

69 9445 30.00 Hz o

Multi-step
70 9446 acceleration [Acc time-1
time 1

You can change
Accel/Decel time while in
operation by setting
Multi-step multi-function input

71 9447 deceleration |Dec time-1 |terminal to XCEL-L, 180's o
time 1 XCEL-M, and XCEL-H.
Multi-step While in operation, you
72 9448 acceleration |Acc time-2 [Can select external g - g0 5 90's 0
time 2 contact input with multi-
functions (M1~M13) as
Multi-step multi-step Accel/Decel,
73 9449 deceleration|Dec time-2 |and apply Accel/Decel 270s o
time 2 time from one to seven
Multi-step using these external

749 944A acceleration [Acc time-3 fontact inputs.
time 3 . Refer to 6.9 Input

60 s o

120 s o
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Communications| Function

Keypad
Display

Function description

Factory
Default
Value

Change
during
operation

Remarks

Multi-step Terminal Setup
75 944B deceleration|Dec time-3 360 s o
time 3
Multi-step
76 944C acceleration |Acc time-4 150 s o
time 4
Multi-step
77 944D deceleration|Dec time-4 450 s o
time 4
Multi-step
78 944E acceleration |Acc time-5 120 s o
time 5
Multi-step
79 944F deceleration|Dec time-5 360 s o
time 5
Multi-step
80 9450 acceleration |Dec time-6 90s o
time 6
Multi-step
81 9451 deceleration|Acc time-6 270 s o
time 6
Multi-step
82 9452 acceleration |Dec time-7 60 s o
time 7
Multi-step
83 9453 deceleration|Acc time-7 180 s o
time 7
Setting up command
4 Pulse mode (A)
84" 9454 selection _|F Pulse set frequency by pulse s (A) X
= P pulse set: Selects ( )
the pulse input
Time method. Can be set
constant of . to 4 times multiplier
85 9455 pulse input P filter (A+B) or 1 time 1~9999 ms 10 ms (0]
filter multiplier (A) signal.
= P filter: Sets time
Minimum constant for built-in
; 0 ~ [I/O-88
86 9456 frequency of|P pulse x1 fiter of pulse VO-88] 1 o khz o
pulse input terminal while setting|P pulse x2
the frequency that is
h input from outside.
freguency = P pulse x1: Sets
correspondi _pulse frequency of P [p ~
87 9457 ng to P Freq y1 input from where i 5_30) 0.00 Hz o
- minimum frequency
minimum is generated Max Freq
frequency of 9 :
pulse = P Freqy1: Sets
output frequency
Maximum corresponding to [I/O-86]
88 9458 frequency of|P pulse x2 (r:flr;rir:]urﬂtlnput 2l ¥ pulls 2l 10.0 kHz o
pulse input put. =
= P pulse x2: Set 100.0 kHz
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Communications| Function

Address

Keypad
Display

Function description

Factory
Default
Value

Change
during
operation

pulse frequency of P
input from where
maximum frequency
is generated.
The = P Freqy2: Set
ggﬂ:gggﬁ g output frequency | ~
ding t
89 9459 ng to P Freq y2 maximom input . |IFU1-30] | 60.00 Hz o
IR pulse of P input. Max Freq
frequency of T
pu|se »»»»»»»»»»»»
Sets the LSMV ID for
communication with the
90 945A Drive ID Inv No. embedded RS-485. 1~ 250 1 o
Sets RS-485
communications speed.
1200 bps
2400 bps
. Sets the embedded RS-
4800 bps
91 945B (?ommunlca Baud rate (485 communication P 38400 bps o
tion speed 9600 bps
speed.
19200 bps
38400 bps
Sets operation method in
case of command loss
during communication.
= None: System
operates on
minimum frequency
) or at lowest limit
Mo0e 0 oo Lo | fepeney o [
92 945C case of cmd ost Ios(tq 4 FreeRun None o
command )
speed loss = Free Run: Stop free Stop
run in case of
frequency command
loss.
=  Stop: Deceleration
stop in case of
frequency command
loss
The system determines
communication
command loss if the
operation command
Command signal is not received
93 945D Loss ~ |COMTime |before the preset time 0.1 ~ 120.0s 10s o
determining |Out expires, and the system
time operates based on the
[1/0-92] COM Lost Cmd
settings.
The following is
displayed on the keypad
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Communications| Function Keypad Factory Change

Address Display

Function description Default during |Remarks
Value operation

in case of command

loss.
Communica Sets the maximum
94 945E tion respond|Delay Time |standby time for 2 ~1000 ms 5ms o
delay time communication respond.

Activates the Control LV
after expiration of preset
UPS Off UPS OFF [time in case of control
time Dly power interruption.

*. Refer to 6.8 Fault
Detection Setup

98 9462 1~9000s 60s o

Operates the panel fan
for the duration of the
time set to cool down the
heat in the transformer
and the cell even after
99 9463 Fan off time |FAN OffDly |turning the high voltage [0.0 ~900.0s| 600.0s o
power OFF for LSMV
operation or
maintenance, and then
turns the fan OFF upon
expiration of the timer.

1) The shaded section of [|0-01~05] is shown when the Freq mode in [DRV-04] is set to [V1].

2) The shaded section of [|0-06~10] is shown when the Freq mode in [DRV-04] is set to [I].

3) The shaded section is shown when the [multi-step speed] in [I0-14~28] terminals is selected.

4) Shaded parts are shown when [acceleration/deceleration] is selected in [I0-14 to 28] terminal setting.
5) Shaded parts are shown if [Pulse] is set in Freq mode of [DRV-04].

Codes in shaded rows () are hidden codes that are displayed only when setting corresponding codes.
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5.5 Cell Group

Table 5-5 CELL Group Parameter List

Code Factory Change
Function description Default during |Remarks

Value operation

Communications| Function Keypad

CEL Address Name Display

Moves directly to the

code you want to use. 1~99 1 °

00 9500 Jump code |Jump code

Display status of CAN
communication mode.
The current mode status
can also be checked in
[DRV-00].

= Setting mode (SET):
This is the Cell
parameter setting
mode and is
required only during
Setup.

= Compare
01 9501 CAN Mode |- mode mode(CMP): This . Compare
indication mode is displayed if mode
the Cell has no
power as a result of
high voltage power

OFF.

= Normal mode
(NOR): This mode is
displayed when the
LSMV is in normal
operation status.

= Fault mode (FLT):
This mode is
displayed when the
LSMV fault
protection feature is
engaged.

Indicates number of
layers of cells. This is
Total Stair  |the Cell configuration * 1 X
quantity of a single
LSMV layer.

All layers

02 9502 indication

Displays the number of
layers used during
Maximum normal operation. If

03 9503 layer Max Stair there is no Cell ByPass, * 1 X
indication then the count is the
same as the [CEL-02]
Total Stair.
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Communications| Function Keypad Factory Change
Address Disypla Function description Default during |Remarks
play Value operation
U-phase
04 9504 copmmunicat U CAN Connection status of * 0000000000 X
ions status | otatys communications 00
between cells in U, V, W
V-phase V CAN phases and the master. . 0000000000
05 9505 communicat | g o 0: Connection Normal 00 X
ions status )
1: Connection Error
W-phase 0000 0000 0000 (12S ~
06 9506 communicat WCAN 13 ( * 0000000000 X
. Status ) 00
ions status
Status of U-
07 9507 phase |\, potstatus . 0000000000}
protective o . ) 00
operation It is displayed if fault is
detected by each phase
Status of V- cell.
08 9508 |PMase Iy protstatus |0: Normal ~|0000000000)
protective . 00
operation 1: Fault
0000 0000 0000 (12S ~
Status of W- 1)
phase w * 0000000000
09 9509 protective  |ProtStatus 00 X
operation
It is used to reset the
Cell quantity, layers, and No
10 950A Cell setting |Go Setting |ID setting as a result of No X
maintenance or cell Yes
change.
U-phase BPU ) 0000000000
1" 950B bypass 87654321 It is used to set each 00 X
phase cell to bypass
state. The change is
applied only if the [CEL- | 0000000000
10] Go Setting is set to 00
12 950C L/—phase 256\/54321 Yes. / 0000880000 X
ypass 0: Normal 11111111111
1: Bypass
0000 0000 0000 (12S ~
W-phase BPW 18) 0000000000
13 950D bypass  |87654321 00 X
U-phase * 0000000000
16 9510 Bypass U Bypass St 00 X
It is used to check the
bypass state of each
phase cell
17 9511 V-phase V Bypass St |0: Normal . 0000000000 X
Bypass 00
1: Bypass
0000 0000 0000 (12S ~
18)
W-phase " 0000000000
18 9512 Bypass W Bypass St 00 X
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Communications| Function Keypad Factory Change
X Function description Default during |Remarks
Address Display )
Value operation
Status of
upper cell )
21 9515 layers in U- |U-Uper_Stai . 0000
phase
(1S~4S)
S(t:ltlIJaSyZ:s inlu L . Indicates the number of
_Lowe_sta [|layers currently used by *
22 9516 U-phase. ir onch eoll 0000
(55~85) Ex) After normal setting
Status of of 6 layer cell:
upper cell . [[CEL-21] U_Uper_Stair:
23 0517 layers in V- |V_Uper_Stai 435 . 0000
phase. [CEL-22] U_Lowe_Stair:
(1S~4S) 0065
Status of
cell layers in|V Lowe Sta |If the 1st layer in above .
24 9518 V-phase. ir ~ |is bypassed: 0000
(56S~8S) [CEL-21] U_Uper_Stair:
3210
Status of
e s ol [CEL-22] U_Lowe_Stair:
UPPeT S8 |W_Uper_sta|0054
25 9519 layers in W- | ——F=— * 0000
phase Ir
(1S~4S)
Status of
cell layers in|W Lowe St *
26 951A W-phase air - 0000
(5S~8S)
= No: Bypasses by
user selection.
= ManualBypass:
When designated
fault occurs, press
the RESET key from
the keypad for
bypass. No
Bypass )
30 951E mode BypassMode|" Auto-Bypass: When ManualBypa No X
selection designated fault Ss
happens, checks Auto-Bypass
overall faults and
then bypasses
automatically to
keep operable
status.
*. Refer to 6.11 Cell
Bypass Procedure
35 9523 Cell status | gack Disables the Cell Yes No X
reinstating Bypass. No
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6. LSMV Configuration Procedure and Details per Feature

6.1

LSMV Configuration Procedure and
Details per Feature

LSMV has many functions. This chapter describes the most frequently used functions in detail.

Configure Basic Functions

In the basic functions part, configuration parameters essential to LSMV operation are configured. If you do not
set a parameter, it is set to the default value that is configured when the product is shipped from the factory.
We recommend you use the default values unless you have a particular reason to change them.

Common Settings

Common settings refer to common parameter settings that are not relevant to the control method and that
need to be configured and confirmed by the user.

Item Code Number Function description
Power frequency FU1-29 Sets input power frequency of the LSMV.

Maximum frequency FU1-30 Sets maximum output frequency of the LSMV.

Base frequency FU1-31 Sets base frequency of the motor.
Start frequency FU1-32 Sets frequency for starting operation.
Motor voltage FU2-40 Sets rated voltage of the motor.
Number of motor poles FU2-41 Sets the number of poles in the motor.
Motor Slip FU2-42 Sets motor's rated slip in frequency unit.
Motor rated current FU2-43 Sets rated current of the motor.

Motor no-load current FU2-44 Sets no-load current of the motor.
Operation mode DRV-03 Sets a method of operation command.
Frequency mode DRV-04 Sets a method for frequency command.

Setting Accel/Decel time DRV-01, DRV-02 Sets basic Accel/Decel time.

Frequency parameter setting

The minimum frequency at which the LSMV starts rated voltage output is called the Base Freq. If the Base
Freq is set to 60Hz when the [FU1-40] V/F pattern is set to Linear, the voltage increases constantly
corresponding to the rise of frequency from OHz to 60Hz. When the frequency reaches 60Hz, the voltage
reaches rated voltage. When the maximum voltage becomes 120Hz, and it is different than the Base Freq,
then the rated voltage is outputted between 60Hz to120Hz. As another example, if the Base Freq is set to
30Hz, and the max frequency is set to 60Hz, then the rated voltage is reached at 30Hz, and the rated voltage
is outputted between 30Hz to 60Hz.

The different setting for the maximum frequency and the Base Freq is used if the LSMV output cannot handle
the load. We recommend that the LSMV power frequency is set to Base Freq and maximum frequency.
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6.2 Frequency Setting Methods

There are three ways to set target frequency on a LSMV: operation with keypad, command by
communications, and frequency setting with analog input signal.

B Frequency Setting by Keypad

The following parameters are used when setting up frequency with the keypad. Keypad -1 is the procedure for
detecting command frequency by pressing the ENTER Key after number entry when setting the frequency
with the keypad, and the Keypad — 2 is the procedure for detecting command frequency without the need for
pressing the ENTER Key.

*. Refer to Figure 3-3 Parameter Setup in page 3-5.

Displayed

Code Message

Function Name Value Function description
Keypad-1 Selects the method of frequency

DRV-04 Freq Mode |Frequency mode Keypad-2 command.

Enters the command frequency.
(It is displayed by pressing the
PROG KEY.)

Command Frequency |0.00 ~ [FU-30]

DRV-00 Cmd. Freq Entry Max Freq

B Frequency setting via V1

It is the procedure for setting the LSMV command frequency by connecting 0~10V DC voltage to the
corresponding terminal.

Displayed

M Function Name Function description

essage

DRV-04 Freq Mode  |Frequency mode V1 Selects the method of frequency
command.

Time constant of V1 Sets time constant for built-in filter
1/0-01 V1 filter . . 0~9999 ms of V1 terminal while inputting
input filter . 4
frequency settings from outside.

0 ~ [I/0-04] Sets V1 input voltage from which
1/10-02 V1 volt x1 Minimum input voltage the minimum frequency is
V1 volt x2 generated.
Frequency 0.00 ~
. . Output frequency that corresponds
1/0-03 V1 freq y1 corresponding to . .
minimum input voltage [FU1-30] Max Freq|to V1 minimum input voltage.
[I/O0-2]
V1 volt x1 Sets V1 input voltage from which
- volt x aximum input voltage e maximum frequency is
1/0-04 V1 volt x2 Manxi input volt th i f i
- generated.
10.00 V
Frequency 0.00 ~
1/0-05 V1 freq y2 corresponding to the i Output frequency that corresponds

[FU1-30] Max Fregq|to V1 maximum input voltage.

maximum input voltage

Increase the value of the filter time constant if the LSMV is affected by noise which causes unstable
operation.

However, the responsiveness may be reduced if you increase the value of time constant too much.
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Target frequency

[1/0-05]
Maximum
frequency

Analog Input
Vi

[110-03]

Minii

current V1 voltage

(0~10[V]) Variable Vpc
0~10[V]
[1/0-02] [1/0-04]
V1 minimum voltage V1 maximum voltage

Figure 6-1 Frequency commands by voltage and wiring diagram

B Frequency Setting via Current (I Terminal)

It is the procedure for setting the LSMV command frequency by connecting 4~20mA DC current to the
corresponding terminal.

Displayed

Code Message

Function Name Value Function description

Selects the method of frequency

DRV-04 Freq Mode |Frequency mode | command.

Sets time constant for built-in filter of
1/0-06 | filter | input filter time constant |0 ~ 9999 ms | terminal while inputting frequency
settings from outside.

1/0-07 I curr x1 Minimum input current | ?CLE/XOZ_OQ] stﬁfcs;hrqlr?:?;n;ljggg;?;g:rr:tegtrg?
1/0-08 IF 1 Frequency corresponding 0.00 ~ Output frequency that corresponds
"aYT " lto minimum input current | E:Frg;'?’ol Max {5 minimum input current I.
1/0-09 lcurrx2  |Maximum input current | E/gd?nql curr x1 stﬁ}zhrqﬁ);i?:&;nn%g ics:uéreir:rlazre?
Frequency corresponding 0.00 ~ Output frequency corresponding to
//0-10 | Freq y2 to maximum input current | E:Frgc;_w] Max maximum input current I.

Increase the value of the filter time constant if the LSMV is affected by noise which causes unstable
operation.

However, the responsiveness may be reduced if you increase the value of time constant too much.
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Target frequency

[vo-10]

Maximum
frequency

[1/0-08]
Minimum

current

Y

[1/0-07]
| Minimum current

[1/0-09]

| Maximum current

I Current
(4 ~ 20 [mA])

Analog Input

Variable Ipc
4 ~ 20 [mA]

Figure 6-2 Frequency commands by current

B Frequency Setting via Pulse

It is the procedure for setting the command frequency by connecting the 5 pulse signal that can change to
0~100kHz frequency to “A_OC, B_OC, CM” terminals. If a single pulse is used on A_OC and CM, 1 time
multiplier pulse signal is inputted, and if pulse with 90° phase difference is used in A_OC and B_OC terminals,
then 4 times multiplier pulse signal can be used.

Code D“;Isers’l:ayge: Function Name Value Function description
DRV-04 Freq Mode |Frequency mode PULSE Selects the method of frequency
command.
(A) Sets use of either four times
1/10-84 P Pulse Set |Set pulse mode multiplier signal or one time
(A+B) multiplier signal.
Time constant of pulse Sets time constant for built-in filter
1/0-85 P filter inout filter P 1~9999 ms of pulse terminal while inputting
P frequency settings from outside.
0 ~ [I/O-88] Set pulse frequency of input P from
1/0-86 P pulse x1 |Minimum input pulse P where minimum frequency is
P pulse x2 generated.
Frequenc
1/10-87 P Freq y1 cor?espon):iing to 0~ Output fl_'e_quenc_y that corresponds
minimum input pulse P [FU1-30] Max Freq|to the minimum input pulse P.
Sets pulse frequency of input P
1/0-86] P pulse x1
1/0-88 P pulse x2 |Maximum input pulse P [ 1P pulse x from where maximum frequency is
~100.0 kHz generated.
Frequenc
1/0-89 P Pulse Set corl?espon)::ling to 0~ Output_frequgncy that corresponds
maximum input pulse P [FU1-30] Max Freq|to maximum input pulse P.
Increase the value of the filter time constant if the LSMV is affected by noise which causes unstable
operation.
However, the responsiveness may be reduced if you increase the value of time constant too much.
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Target frequency

[/0-89]
Maximum
frequency
Analog Input
EN
[110-87]
Mini
frequency Pulse
frequency )
(0 ~ 100 [kHz]) Variable Pulse
[1/0-86] [10-88] 0 ~ 100 [kHZ]
Minimum pulse Maximum pulse
frequency frequency

Figure 6-3 Frequency commands via pulse
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6.3

6-6

Operation Command Methods

There are four command methods to operate LSMV. They are as follows:

DRV-03 Data setting ‘
Keypad

Function description

Operates and stops using keypad.

Fx/Rx-1

Operates and stops with external control terminal command (FX, RX).
= FX: Forward operation and stop command terminal
= RX: Reverse operation and stop command terminal

Fx/Rx-2

Operates and stops by changing the function of external control
terminal (FX, RX).

= FX: Operation and stop command terminal
= RX: Forward/Reverse selection terminal

Int. 485

Operates and stops via built-in RS-485 communications.

(Caution: Embedded RS-485 is used by the internal PLC for system
control. Do not change settings)

H Operation command by keypad.

For more details about how to use keypad, refer to Chapter 3.

DRV-03 Data Setting
Keypad

Function description

Operates and stops using keypad.

FWD key on keypad: Forward operation of motor

REV key on keypad: Reverse operation of motor

STOP key on keypad: Stops the motor.

B Operation command by terminal.

DRV-03 Data Setting |

Fx/Rx-1
Fx/Rx-2

Function description

Operates and stops using terminal.

Data settings in 10-14 to 28 ’

FX
RX

Function description

LSMV operation and stop is controlled based on the terminal signal set
to FX and RX.

Fx/Rx-1: Operates and stops with external control terminal command (FX/RX).

FX: Forward operation and stop command terminal

RX: Reverse operation and stop command terminal
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FX

RX

Fx/Rx-2: Operates and stops by changing the function of external control terminal (FX/RX).

Figure 6-4 Terminal block operation (Fx/Rx-1)

e FX: Operation and stop command terminal

¢ RX: Forward/reverse selection terminal

FX

RX

ON ON
A
»
ON ON
A
»
< > »ie >l > >
< > < > > >« >
Forward Reverse
operation Stop operation Stop Stop

Figure 6-5 Terminal block operation (Fx/Rx-2)

ON
A .
»
ON ON
A
>
D > > > Pit >
Reverse Forward
Stop operation operation Stop Stop
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6.4 Start mode

There are three ways (Accel, DC-Start, Flying-Start) of starting the LSMV.

= Accel: This is the most frequently used acceleration method. Acceleration is achieved by the increase of
frequency and the voltage as the time lapses from the starting frequency ([FU1-32] Start Freq) to the
command frequency.

= DC-Start: This method is used when you restart a motor which has been rotating for a long period with
high load inertia and frequency of less than 1 - 2 Hz after stopping it. It is also used for motor excitation
when using the sensorless control method.

=  Flying-start: It is the method of operation to the target frequency by identifying the motor's rotation
frequency while the motor is in Free Run state. This method is used when you need to operate the
system without stopping the motor.

B Accel Start

Displayed

Code M Function Name Value Function description
essage
FU1-06 Start mode Start Procedure Accel Select Start type to Accel.
) L - Set the acceleration time for up to

DRV-01 Acc. Time Acceleration time 0 ~ 6000s [FU1-30] Max Freq.
Linear .

FU1-02 Acc. Pattern Accel pattern setup S-curve Set§ the frequenpy gradient pattern
U during acceleration.

-curve

6-8

Frequency

Max Freq
[FU1-30]

A

A

$» Time

Acc. Time
[DRV-01]

Figure 6-6 Acceleration Pattern during Accel Start (Linear)
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® DC-Start
Code l?vllsplayed Function Name Value Function description
essage
FU1-06 Start mode  |Start Procedure Dc-start Set start type to Dc-start.
. I ~ Set the acceleration time for up to
DRV-01 Acc. Time Acceleration time 0 ~ 6000s [FU1-30] Max Freq.
FU1-07 DcSt time DC excitation time 10~600s Sets the DC excitation duration time
during start during start.
DC excitation quantit It is the size of the DC excitation at
FU1-08 | DcStvalue | 7> quantity 0~150% |start, and it is set to % of the rated
current.
Output
frequency
[Hz]
Output
voltage
™
A
Output
current [A]
DC sectiol [gjttgﬂe
[FU1-07]
DcSt time
FX
ON
P Time

>

Figure 6-7 DC excitation during start

Be sure to set the amount of DC excitation so that it does not exceed the rated current of the LSMV.
Otherwise, it may cause motor overheating, overload fault and output open-phase.
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® Flying-Start

Displayed

Function Name Initial value Function description
Message

FU1-06 | Start mode |Start Procedure Flying-start Accel Set start type to Flying-start.

Flving Start outout Enter % of motor rated current as
FU2-21 | Fly-I Perc | V'Y P 50 ~ 160% 100% |the output current limit during speed

current limit
search.
Flying Start output Sets the output frequency
FU2-22 | Fly-Down T |frequency 1.0~100.0 sec 10s deceleration time during the speed
deceleration time search.

Use the Flying-start procedure if you want to operate the LSMV while the motor is in Free Run state. The
Flying-start engages in speed search function to identify the motor's rotation frequency, and then uses the
starting method that accelerates from the detected RPM. The [FU2-21] Fly-I Perc is the size of the limited
LSMV output current while the speed search is active. If this value is set high, the speed search is done more
quickly, but it may cause stress on the motor. The [FU2-22] Fly-Down T determines the time gradient that
reduces frequency while the speed search is active. If this value is set low, the search time is shortened but
overcurrent trip may result depending on the load condition, so factory setting is recommended.

A

Drive output
frequency

( )

Motor
rotation
frequency

[FU2-22JiFly-Down T

v

Output
current
[A] 1

[FU2-21] Fly-l Perc

\ 4

FX
ON ON

[ <>
Operation standby time

- Time

Figure 6-8 Flying-Start

= If you set a small percentage value (current amount) while loading is large, speed search may not
perform correctly.

= |t does not work if there is a fault.

= Flying-start requires a few seconds of operation standby time.
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6.5 Stop mode

There are three ways to stop the LSMV: Free Run, DC-Brake and Decel.

= Free Run: This method blocks the drive gate when performing the stop command, and it does not apply
any voltage or frequency to the motor. It stops only by inertia and load of the motor.

= DC-Brake: This method performs deceleration stop while the frequency is higher than the specified
frequency, and then supplies DC current to stop after specified frequency is reached.

= Decel: This method sends a stop command and then uses frequency deceleration to stop.

m Stops free run

Dlsplayed FunCtion description
Message

FU1-09 Stop mode  |Stop mode Free-run Set stop type to Free-run.

If you issue a stop command during LSMV operation, the output is cut off, and voltage and frequency output
become 0.

Output
frequency

( )

Motor S<
speed S

(==-) ~~

/
\ 4

Output
voltage

vl

\ 4

FX
ON

Time

v

Figure 6-9 Free Run Stop
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6-12

H Decel Stop

l?vilsplayed Function Name Function description
essage
FU1-09 Stop mode Stop mode Decel Set stop type to Decel.

. . . Sets the deceleration time from
DRV-02 Dec. time Deceleration time 0-6000s [FUA1-30] Max Freq to OHz.

When the drive receives a stop command, it decelerates the frequency to 0 Hz according to [DRV-02]
deceleration time and output frequency ratio.

Output
frequency

( )

Motor
speed

(==-)

Output
voltage

vl

FX

H Stop via DC-Brake

v

A 4

ON

Figure 6-10 Decel Stop

9 Time

IZI)\;IspIayed Function Name Function description
essage
FU1-09 Stop mode  |Stop mode Dc-brake Set stop type to Dc-brake.
. Output blocking time - It is the time of cutting off the LSMV
FU1-10 DcBlk time before DC braking 1.00 ~60.00 s output before DC start begins.
FU1-11 DcBrfreq  |DC braking frequency | 0.10 ~ 10.00 Hz |>StS the start frequency for DC
braking from deceleration.
LSMV supplies DC to the motor
FU1-12 DcBr time DC braking time 1.0~60.0s throughout the preset time while DC
stop is active.
It is the amount of DC supplied to
FU1-13 DcBr value  |DC braking quantity 0~ 200% the motor, and it is set to % of the
rated current.
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DC-Brake stop is used when you want to stop the drive by supplying DC voltage to the motor in order to
adjust stopping accuracy, such as positioning according to the load.

A
Output
frequency
------- N
N
Motor S
speed SN .
(=--) ~
~
~
~
N
- 4 [FU1-11] DC brake frequency
»
A
Output
voltage [FU{-10] Output cut off time
vl I_)flf bre DC brake activation
A .
»
< »
A [FU1-12] AC brake time
Output
current
[A] 4
[FU1-13] AC brake
force
A »
»
FX
ON
P Time

Sequence stop

Figure 6-11 DC-Brake Stop

= Do not set the DC braking quantity above the rated current of the LSMV. It may cause motor overheat
or overload fault.

= Do not set DC braking frequency too high. (Recommended range: 0 - 5 Hz) It may affect braking
performance.

= If you set short output blocking time before DC braking, it may cause fault.
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6.6

6-14

Frequency Accel/Decel Curve

B Linear

Displayed

M Function Name Function description
essage

FU1-02 Acc. pattern Accelerating pattern Linear Set acceleration pattern to Linear.
FU1-03 Dec. pattern Decelerating pattern Linear Set deceleration pattern to Linear.

Linear Accel/Decel pattern. Used for general purpose. (factory setting)

Output
frequency
[Hz]

» T
P Time

A

Y.
A
Y

Acceleration Deceleration

Figure 6-12 Linear Accel/Decel Pattern

H S-curve
Code lelsplayed Function Name Function description
essage

FU1-02 Acc. pattern  |Accelerating pattern S-curve Set acceleration pattern to S-curve.

FU1-03 Dec. pattern  |Decelerating pattern S-curve Set deceleration pattern to S-curve.

FU1-04 Start Curve S-cu_rve start point 0~ 100% Sp_eC|fy the gradient level of the start
gradient point.

FU1-05 End Curve S-cu.rve end point 0~ 100% Spgclfy the gradient level of the stop
gradient point.

The S-curve Accel/Decel pattern can prevent shock during acceleration/deceleration. Accordingly, it can
prevent objects from shaking on a conveyor. In addition, the gradient for the curve line at the start and the
curve line when arriving at the target frequency can be set independently, which allows diverse S shape

settings.
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Output Maximum frequency
frequency
[Hz]
Maximum
frequency/2
» Time
< >>i< > < >><¢ >
S start point S end point S start point 8 end point
Linear Linear
Output A [FU1-04] [FU1-05] [FU1-04] [FU1-05]
frequency | gtart Curve End Curve Start Curve End Curve
gradient
change
P» Time

Figure 6-13 S-curve Accel/Decel Pattern

The S-curve related formula is as detailed below. If the % value of the [FU1-04] Start Curve and the [FU1-05]
End Curve is increased, the acceleration/deceleration time becomes longer than the setting. If the default
setting of 50% is used, the [DRV-01, 02] Acc. Time, Dec. Time is lengthened by 40%.

= Actual acceleration time = set acceleration time + set acceleration time * starting point slope/2 + set
acceleration time * ending point slope/2

= Actual deceleration time = set deceleration time + set deceleration time * starting point slope/2 + set
deceleration time * ending point slope/2

H U-curve

lelsplayed ’ Function Name ’ Function description
essage

FU1-02 Acc. pattern  |Accelerating pattern U-curve Set acceleration pattern to U-curve.
FU1-03 Dec. pattern  |Decelerating pattern U-curve Set deceleration pattern to U-curve.

The U-curve Accel/Decel is used for conditions that requires smooth acceleration/deceleration as shown in

above figure.

Output
frequency
[Hz]

A
Y.

Acceleration

Figure 6-14 U-curve Accel/Decel Pattern

v

A

Deceleration

Y.
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6.7

6-16

Frequency Limit Function

Set the following parameters to use frequency limit function.

Displayed

Message

Function Name

Function description

Frequency ubper/lower No You can set whether or not to use
FU1-24 Freq limit req Y upp upper/lower limit of the command
limit selection Yes f
requency.
Sets the lower limit of the command
0 ~ [FU1-26] frequency. If a frequency below the
FU1-25 F-limit Lo Lower limit frequency T preset frequency is received, then
F-limit Hi ; ;
the commend is recognized as the
preset frequency.
o Sets the upper limit of the command
[FU1-25] F-limit Lo|frequency. If a frequency above the
FU1-26 F-limit Hi Upper limit frequency ~ preset frequency is received, then
[FU1-30] Max Freq|the commend is recognized as the
preset frequency.

It is the feature for limiting the LSMV target frequency. The upper and lower limits of the output frequency is
set. If the frequency is set out of the range between the upper limit and the lower limit range, the target
frequency is set to the upper limit or the lower limit.
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6.8

Fault Detection Setup

LSMV has different functions for fault detection. The Fault Detection features include the user setting fault

detection feature and the default fault detection feature, which is always engaged. The English message
displayed next to the protective feature is the error message indicated on the keypad in case of fault.

H Output current related fault detection:

The fault detection criteria is categorized into Drive rated current and Motor rated current. The Drive rated
current is the LSMV product rating that can be changed by the user. The motor rated current can be set in

[FU2-43] Rated-Curr.

H Overcurrent fault (Output OCT)

The output is cut off if the LSMV output current exceeds 140% of the Drive rated current. (Basic fault

detection)

H Drive overload fault (Inv.OLT)

The output is cut off if the LSMV output current exceeds 140% of the Drive rated current for over 1 minute.
Has unique characteristic during return, and if the output current is maintained at 110%, the output current is

cut off after approximately 3 minutes. (Basic fault detection)

Output
current
A
[%]
120%
4 >
1min
100%
P Time
A\ 4
Output IOLT occurrence
current A
[%]
120%
100%
$ Trip Time

1min

Figure 6-15 Drive Overload (Inv. OLT) Fault

B Ground Fault

Detects the unbalanced phase in the output current and cuts off the output in case of a damage on LSMV

output line that results in ground fault. In case of ground fault protection, the detection feature may not
activate even if there is output ground accident if the leaked current is low. But it may be triggered by the

current hunting while the system is in operation. (Basic fault detection)
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6-18

m Overload Fault (Over Load)

The output is cut off if the LSMV output current exceeds the OLT (overload) level and the OLT (overload) time

set for Motor rated current. (User defined fault detection)

Displayed

Code M Function Name Value Function description
essage
FU1-59 | OLTselect | Select Overload Fault No Sets whether or not overload fault
Yes detection is used.

Sets the current size compared to

FU1-60 |  OLT level Overload fault level 30~150% |l U2-43] Rated-curr motor rated
current for determining overload
fault.
Sets the time (in seconds) for

FU1-61 OLT time Overload faulttime | 0.0~60.0s |Stermining fault if the [FU1-60] OLT
level current continues for a certain
amount of time.

Output
current
[A]

Ov

[FU1-61] Overload fault time

|

level

[FU1-60]

erload fault

Time

Stop overload

fault drive

Figure 6-16 Overload Fault

B Reference: Overload Warning (OL)

You can set overload warning to a level lower than the overload fault level to warn the user before the
overload fault occurs. Unlike the overload fault, the warning does not cut off the output. One of the Aux
terminal among the [I/0-37~44] Aux mode1~7 can be set to OL for overload warning.

Displayed
Message

Function description

Code

Function Name

Sets the current size compared to
[FU2-43] Rated-curr motor rated

FU1-57 OL level Overload alarm level 30 ~110% -
current for determining overload
warning.
Sets the time (in seconds) for
FU1-58 OLtime  |Overload waming time| 0.0~30.0s |dStérmining warning if the [FU1-57]

OL level current continues for a
certain amount of time.
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B Electronic Thermal Fault (E-thermal)

This function protects the motor from overheat without adding extra thermal relay from outside. The LSMV
calculates the theoretical temperature elevation of the motor via output frequency and output current and
determines motor overload. The E-thermal feature can be used properly by setting the current size based
on the motor rated current for continuous operation without overheating, and the current size that may cause
damage to the motor after 1 minute of operation. In addition, the E-thermal feature has the counter-time
characteristics that increases the cut off time as the output level size becomes greater than the detection level.
(User defined fault detection)

Code lelsplayed Function Name Value Function description
essage
. N j
FU1-53 ETH select Select electronic o Sets V\_/het_her or not E-thermal
thermal Yes detection is used.

Sets the size of the current
[FU1-55] ETH cont compared to [FU2-43] Rated-curr

motor rated current that may cause
overheating if flowed in the motor
for 1 minute.

One minute level of

FU1-54 ETHImin | dlectronic thermal ~ 200%

Sets the maximum size of the
Continuous operation 50 ~ [FU1-54] current compared to[FU2-43] Rated-
FU1-55 ETH cont level of electronic ) curr motor rated current that allows
thermal ETH 1min normal operation even under
continuous flow in the motor.

Sets the motor cooling method. If
Self-cool self cooling method is set, then the
FU1-56 Motor type Motor cooling method E-thermal detection level may
Forced-cool | change based on the output
frequency.

Self-cool: It is set when using the fan that is attached to an induction motor for the cooling method. The
cooling quality deteriorates if the motor is run at low speed. The motor overheats more quickly at low speed
than at high speed, even if the same volume of current is used. Therefore, the value set for the permissible
continuous current of [FU1-55] ETH cont electronic thermal level for continuous operation decreases by
frequency as shown in Figures 6-16, and electronic thermal function will work.

Forced-cool: Set to drive the motor cooling fan with separate power supply. Regardless of the target
frequency, the value set for the permissible continuous current of [FU1-55] ETH cont electronic thermal level
for continuous operation is applied.

Allowed A When setting Forced-cool
continuous
current 100
O
hen setting
Self-cool
65
Operation
P» frequecy
20 60 [Hz]

Figure 6-17 Characteristics of permissible continuous current reduction by frequency
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6-20

»

Output A
current
[%]

[FU1-54]

ETH 1min

[FU1-55]

ETH cont

1min

P Trip Time

Figure 6-18 Characteristic curve of the electronic thermal level

B Low current fault (No Motor trip)

It is a protective feature for detecting motor disconnection due to output switch gear failure while LSMV is
operating. Output is cut off if the output falls below the preset motor rated current and operated for preset
time in that condition. (User defined fault detection)

Code IZI)\;IspIayed Function Name Value Function description
essage
Operation prevention
FU1-65 No Motor Sel |in case of low current No Sets V\(hether or not low current fault
Yes detection is used.
fault
Operation prevention Sets the low current fault detection
FU1-66 NoMotorLevel |detection level in case 5~100% level compared to the [FU2-43]
of low current fault Rated-curr motor rated current.
. . Sets the time (in seconds) for
Operation prevention determining fault if current below the
FU1-67 NoMotorTime |detection time in case 1~3000s 9
[FU1-66] NoMotorLevel flows for a
of low current fault . ) .
certain period of time.

H In/Output Line PhaseOpen

Input Open-Phase (InPhaseOpen): It is the protective feature in case of input open phase while LSMV is
operating. InPhaseOpen detection feature activates if any one of the input phase is opened. Output is cut off
if any of the input current phase is received at 10% below the LSMV input phase's rated voltage. (User
defined fault detection)

Output Open-Phase (OutPhaseOpen): OutPhaseOpen detection feature activates if any one of the output
phase is opened while LSMV is operating. Output is cut off if any of the output current phase is outputted at
3% below the motor rated current. (User defined fault detection)

Code

Displayed
Message

Function Name

Function description

FU1-62

PO Trip Sel

Input/output open-
phase protection

None
InputPO Sel
OutputPO Sel
InOutPO Sel

Selects whether or not to use the
output open-phase detection
feature.

*. [FU1-62] PO Trip Sel includes input/output open-phase protection option. You can set to detect input open-
phase, output open-phase, or in/output open-phase.
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Voltage related fault detection:

The fault detection criteria is categorized into LSMV input rated voltage and Cell DC voltage.

Input Overvoltage Fault (Input OVT)

Output is cut off if the transformer input terminal voltage exceeds 120% of the LSMV input rated voltage.
(refer to basic fault detection)

Input Low Voltage Fault (Input LVT)

Output is cut off if the transformer input terminal voltage falls below 70% of the LSMV input rated voltage.
(refer to basic fault detection)

Cell Overvoltage Fault (DC-Link OVT)

Output is cut off if any of the DC Link voltage in all the cells in LSMV exceeds 1050V. (Basic fault detection)

= Reference: DC voltage increase usually occurs during deceleration, and created by the regenerative
energy if the [DRV-02] Dec. Time setting is shorter than the load condition. LSMV has the voltage stall
feature that automatically stops deceleration if the DC voltage exceeds 1000V during deceleration. The
feature maintains the frequency and if DC voltage decreases, deceleration is restarted. Accordingly, the
deceleration time may become longer than the preset time.

Temperature related fault detection:

If the Cell temperature and input terminal transformer temperature is higher than spec temperature, LSMV
triggers fault.

CELL OverHeat

Each cell is equipped with a temperature sensor and it sends the detected temperature information to the
Master. Temperature information from the cell higher than 75 C is considered a fault. (Basic fault detection)

Trans OverHeat

The input terminal transform measures the temperature with the resistance of the PT adjacent to the core,
and it sends the detected temperature information to the PLC mounted on the panel. If the transformer
temperature exceeds 120 degrees C, the PLC sends contact signal to the controller and detects fault through
the multi-function terminal - Refer to Multi-Function Terminal Fault Detection. (User defined fault detection)

Displayed

Function Name Function description
Message
Multi-function input Transform overheating default
1/0-18 M4 Define with Initial setting at Trans. OHT setting is M4. Do not change the
Trans. OHT M4.

Multi-function terminal fault detection:

LSMV can receive fault signal via MO~M14 multi-function terminal input. Refer to 6.9 Input Terminal Setup.
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m BX Fault (BX)

This fault detection emergency stops the LSMV. The emergency stop switch is installed on the front of the
LSMV door. It can generate BX signal and the output is cut off when the switch is activated. (User defined
fault detection)

Displayed
Message

Function Name Function description

The M14 multi-function terminal is

1/10-28 M14 Define BX exclusive terminal BX . .
BX exclusive terminal.

B Motor OverHeat

The trip connection for the motor temperature sensor can be connected through the multi-function terminal to
cut off the output in case of motor overheating. (User defined fault detection)

Displayed

M Function Name Function description
essage
Multi-function input . .
1/0-23~
M9~M13 Define |with initial setting as *Motor OHT | Motor overheating detection has no
1/10-27 None initial setting terminal.

* If a fault without no initial setting is used for multi-function fault detection, use any one of the terminals with
None as initial setting, and change the terminal information.

B Cooling System Fault (FAN Error)

Output can be cut off through the contact signal in case of failure of the cooling system installed on top of the
LSMV. (User defined fault detection)

Displayed
Message

Function Name Function description

Multi-function input
1/0-19 M5 Define with initial setting as Fan Trip
Fan Trip

Initial setting for Fan Error is set
with M5. Do not change the M5.

m External Fault 1, 2 (Ext.Trip 1, Ext.Trip 2)

The contact can be configured in accordance with the user set fault stop and sequence setting procedure to
process as faults. (User defined fault detection)

Displayed
Message

‘ Function Name Function description

Multi-function input Initial setting for external fault 1 is
1/0-15 M1 Define with initial setting as Ext Trip1 . 9
. set with M1. Do not change the M1.
Ext Trip1
Multi-function input - .
1/0-23~
M9~M13 Define |with initial setting as *Ext Tripz | EXternal Fault 2 has no initial setting
1/10-27 None terminal.

= |f a fault without no initial setting is used for multi-function fault detection, use any one of the terminals
with None as initial setting, and change the terminal information.
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H Control Power Low Voltage Fault (Control LVT)

In case of low voltage on LSMV power voltage of 380V (or 440V) due to power interruption, UPS is set to
detect the condition and supply emergency power to maintain stable control power supply. The user must set
the emergency power duration time of the UPS to prevent the control power from being cut off. (User defined
fault detection)

lelsplayed Function Name Function description
essage
Multi-function input Initial setting for control power low
1/0-22 M8 Define with initial setting as Control LV voltage fault is set with M8. Do not
Control LV change the M8.

Sets the time from control power

1/0-98 UPS_OFF Dly [UPS Off time 1~9000s : .
interruption to fault occurrence.

The protective feature for the control power low voltage fault engages after the expiration of the time set in
[1/0-98] that starts upon power interruption. Please note that LSMV will come to a stop if the control power is
cut off due to insufficient UPS power, and may result in an accident.

m PLC Error

PLC is mounted on the control panel and is used for HMI function as well as in/output contact control. In case
of PLC failure, the PLC trip contact is received to engage protective feature. (User defined fault detection)

Displayed

M Function Name Function description
essage
Multi-function input - .
1/0-23~
Mg~M13 Define |with initial setting as *PLC_Error || LC Fault has noinitial setting
1/0-27 None terminal.

* If a fault without no initial setting is used for multi-function fault detection, use any one of the terminals with
None as initial setting, and change the terminal information.

= Reference: Multi-Function Terminal Warning Detection
It is the protective feature similar to the multi-function terminal fault detection feature. But instead of
engaging protective action, the multi-function terminal can be set to alert the user with a warning. The
warning detection has door open warning and input transformer overheat warning.

* DOOR Open

The feature uses the contact signal of the limit switch mounted on the LSMV door. A warning can be
sent to the user if the door is opened.

Displayed

Code ’ Message

’ Function Name ’ Value ’ Function description

/0-23~ __ |Multi-function input with
1/0-27 M9~M13 Define initial setting as None

Door open warning has not initial

Door Open setting terminal.

* Input Transformer Overheat Warning (Trans.OHW)

The contact signal from PLC can be used to receive warning if the transformer temperature exceeds
90 degrees C.

Code ’ lelsplayed ’ Function Name ’ Value Function description
essage

1/0-23~ . |Multi-function input with | . Input transformer overheat warning

1/0-27 M9~M13 Define initial setting as None Trans.OHW has not initial setting terminal.
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H Cell related fault:

It is the protective feature pertaining to the fault of a Cell in the LSMV.

B Communication Error with the Master Cell (CAN Error)

It is the protective feature that activates in case of communication failure between the LSMV controller and
Cell. Bypass can be engaged based on the cell bypass setting - Refer to 6.11 Cell Bypass Procedure. (basic

fault detection)

m Cell Trip

It is the protective feature that activates in case the Cell in LSMV self-detects fault. The fault detected by a

Cell is as follows.

Protec_tlon Keyp.ad I_=ault Details
Function Indication
If the cell output current becomes larger than the cell IGBT rating
Overcurrent Cell OC1 (which varies according to the capacity of each cell), the system
processes it as a cell fault, sends a fault signal to the master, and
then blocks the output.
Cell overvoltage Cell OVT If a Cell's DC voltage exceeds 1100V, it is processed as a fault
protection and fault signal is sent to Master and the output is cut off.
If an arm short occurs on a cell's IGBT, the system processes it as
Arm short Cell OC2 a cell fault, sends a fault signal to the master, and blocks the
output.
Communications If the master does not receive communications signal three times
Cell Can Err consecutively, the system processes it as a cell fault, sends fault

error

signal to the master, and blocks the output.

Cell overheat

Cell OverHeat

If the heat sink in a cell overheats because of LSMV cooling
system failure, and the temperature became higher than 80
degrees, the system processes it as a cell fault, sends a fault
signal to the master, and blocks the output.

If there is a problem with the device (NTC) for detecting cell heat

NTC open Cell NtcOPEN  |sink temperature, the system processes it as a cell fault, sends a
fault signal to the master, and blocks the output.
If a Cell's power voltage becomes low or there is not enough
Low voltage torque, it may result in motor overheating. As a result, a Cell is
protectio% Cell LVT processed as fault if the DC voltage is decreased by 660V or more

from its normal state, and fault signal is sent to Master and the
output is cut off.

The cell bypass feature may engage based on the type of failure. Refer to 6.11 Cell Bypass Procedure.
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6.9

In/Output Terminal Setup

B  Multi-function input terminal setting:

The M0~M14 multi-function terminal input of the LSMV has various usage, including operation command,
multi-step frequency command, multi-step acceleration/deceleration command, and fault contact feature.

Code ‘ Displayed Message ‘ Default Value ‘
1/0-14 MO define RST
1/0-15 M1 define Ext Trip1
1/O0-16 M2 define FX
1/0-17 M3 define RX
1/0-18 M4 define Trans. OHT
1/10-19 M5 define Fan Trip
1/10-20 M6 define High Voltage
1/0-21 M7 define Run Enable
1/0-22 M8 define Control LV
1/0-23 M9 define None
1/0-24 M10 define None
1/0-25 M11 define None
1/0-26 M12 define None
1/10-27 M13 define None
1/0-28 M14 define BX

It is the setting and default value of the multi-function input terminal. Do not change any terminal that has a
setting other than None, if possible.

1/0-14 to 28 Value \

Function Name

1/0-14 to 28 Value

E Range of Multi-Function Input Terminal Setting and Function Names

Function Name

FX Forward run/stop Ana. Change Analog input change
RX Reverse run/stop Xcel stop Prohibit Accel/Decel
RST Reset Loc /Rem Select local/remote
JOG Jog Door Open Door Open Warning
BX BX Fault Trans. OHW Transformer Overheat Warning
Speed-L Multi-step speed - low Trans. OHT Transformer Overheat Fault
Speed-M Multi-step speed - medium Motor OHT Motor Overheat Fault
Speed-H Multi-step speed - high Fan Trip Fan error
Speed-X QAeLljleﬁ(;tsiéenp speed - additional Ext Trip1 External trip 1
Xcel-L Multi-step Accel/Decel - low Ext Trip2 External trip 2
Xcel-M Multi-step Accel/Decel - medium High Voltage High Voltage Input Contact
Xcel-H Multi-step Accel/Decel - high Run Enable f;fr‘:z :&’a”ab”“y of operation
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1/0-14 to 28 Value Function Name 1/0-14 to 28 Value Function Name

Control Power Low Voltage

Up Increase (up-down) Control LV Fault
Down Decrease (up-down) PLC_Error PLC failure
3-Wire 3 wire None Does not have any function

Frequency fixation of analog

Analog hold command

Operation Command Input Terminal

= FX: Sets the terminal as a forward operation command terminal.

= RX: Sets the terminal as a reverse operation command terminal.

= Reset: Sets the terminal as a terminal to reset fault when a fault occurs.

= Up/down (upward and downward operation): Define with up and down operation terminals and combine

the terminals to perform acceleration, deceleration and constant speed operation as shown in the
following figure. The upper limit is maximum frequency.

A
B Output Maximum frequency
w 1 Y
[Hz]
P Time
up oN R
>
Down ON
A -
- >
FX ON
>
>

Figure 6-19 UP/DOWN Operation

= 3-Wire: Operates by setting multi-function input terminal to 3-wire. A simple sequence circuit shown as
follows can be configured using the push button switch.

(For example, M1 terminal is set to FX, M2 terminal to RX, and M3 terminal is set to 3-wire.)

D/l Board Terminal

M1 M2 M3

[FX] [RX] | [3-Wirel M

Figure 6-20 Example of a 3-Wire Operation Connection

You can configure and use a circuit on a digital input board as above.




6. LSMV Configuration Procedure and Details per Feature

Target frequenc:
Output 9 a v
frequency
[Hz]
P Time
Target frequency
3-Wire ON
1
T »
FX |;|
1
»
RX ;|
>
>
Figure 6-21 3-Wire Operation
Analog hold
A Analog command
Output e~ z/_/ frequency
frequency - b
[Hz] \r
Actual output
frequency
P Time
Analog Hold ON

>
>

Figure 6-22 Analog Hold Operation

If the frequency command [DRV 04] Freq mode is set to analog command V1 and |, and the terminal set
to “Analog Hold” is turned ON, the frequency is maintained even if the analog frequency command is
changed. This can be applied when command frequency change is not needed in a constant speed
section after the LSMV is accelerated. Use this function in a place with lots of noise, or in a place where
you can operate without reflecting analog command frequency when analog frequency value fluctuates.

Ana. Change: The V1 and | setting in [DRV 04] Freq mode is changed if the set terminal is inputted. If the
V1 operation is set to [DRV 04] Freq mode and the set terminal is turned ON, the mode changes to |
operation. If the terminal is turned ON when the mode is I, then it swatches back to V1.

Loc/Rem: Use when you want to make two types of frequency command and operation command. Set
frequency command and operation command separately in [DRV-03, 04] Drive mode, Freq mode and
[DRV-91, 92] Drive mode2, Freq mode2. If the set terminal is turned ON while stopped, the mode
switches to mode2.

Xcel stop: Stops Accel/Decel if set terminal is ON.

High Voltage: It is the contact for determining high voltage input by using the contact signal of the LSMV
input shaft switch gear.

Run Enable: Can carry out RUN command when set terminal is ON.
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B Multi-step frequency selection input terminal
= JOG, Speed-L, Speed-M, Speed-H, Speed-X
The command frequency is set depending on the terminal combination as shown below. The Keypad Step
Freq 0 ~ 15 frequency value is selected as the command frequency based on the digital information of

Speed-L, Speed-M, Speed-H, and Speed-X.

Related Displayed Command Speed | Speed-X | Speed-H

(o1, [} Message

DRV-00 Cmd. freq Speed-0 (speed 0) 0 0 0 0 0
1/0-57 Jog Freq Jog frequency X X X X 1
DRV-05 | Step Freg-1 | Speed-1 (speed 1) 0 0 0 1 0
DRV-06 | Step Freg-2 | Speed-2 (speed 2) 0 0 1 0 0
DRV-07 | Step Freg-3 | Speed-3 (speed 3) 0 0 1 1 0
1/0-58 Step Freg-4 | Speed-4 (speed 4) 0 1 0 0 0
1/0-59 Step Freg-5 | Speed-5 (speed 5) 0 1 0 1 0
1/0-60 Step Freq-6 | Speed-6 (speed 6) 0 1 1 0 0
1/0-61 Step Freq-7 | Speed-7 (speed 7) 0 1 1 1 0
1/0-62 Step Freg-8 | Speed-8 (speed 8) 1 0 0 0 0
1/0-63 Step Freg-9 | Speed-9 (speed 9) 1 0 0 1 0
I/0-64 | Step Freg-10 |Speed-10 (speed 10) 1 0 1 0 0
1/0-65 Step Freg-11 | Speed-11 (speed 11) 1 0 1 1 0
I/0-66 | Step Freg-12 |Speed-12 (speed 12) 1 1 0 0 0
I/0-67 | Step Freg-13 | Speed-13 (speed 13) 1 1 0 1 0
I/0-68 | Step Freg-14 |Speed-14 (speed 14) 1 1 1 0 0
I/0-69 | Step Freg-15 |Speed-15 (speed 15) 1 1 1 1 0

e 0: OFF, 1: ON, x: Not considered
¢ Ex)

M1 input terminal = Speed-L

M2 input terminal = Speed-M

M3 input terminal = Speed-H

M4 input terminal = Jog

M5 input terminal = BX

M7 input terminal = FX

M8 input terminal = RX
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Output
frequency
[Hz]

Speed-L
Speed-M
Speed-H
JOG
FX

RX

Time

Speed-0 | Speed1

ON

Speed2

Speed3 Speed)\_ Speed5

ON

Speed6é

Speed?

ON

ON

JOG

\ 4

ON

v

ON

\ 4

ON

v

\ 4

ON

\ 4

Figure 6-23 Jog and multi-step speed operation

H Multi-step Accel/Decel time selection input terminal

Xcel-L, Xcel-M, Xcel-H

\ 4

The Accel/Decel time is set depending on the terminal combination as shown below. The Accel/Decel
time can be changed to [I/0O-70~83] 1 ~ 7 Accel/Decel time setting while in operation.

Code DNilseglsaayge: Function Name Xcel-H Xcel-M Xcel-L
DRV-01 Acc time No. 0 Acc time 0 0 0
DRV-02 Dec time No. 0 Dec time 0 0 0

I/0-70 ACC-1 No. 1 Acc time 0 0 1

1/0-71 DEC-1 No. 1 Dec time 0 0 1

I/0-72 ACC-2 No. 2 Acc time 0 1 0

I/0-73 DEC-2 No. 2 Dec time 0 1 0

I/O0-74 ACC-3 No. 3 Acc time 0 1 1

I/0-75 DEC-3 No. 3 Dec time 0 1 1

I/0-76 ACC-4 No. 4 Acc time 1 0 0

I/10-77 DEC-4 No. 4 Dec time 1 0 0

I/0-78 ACC-5 No. 5 Acc time 1 0 1

I/0-79 DEC-5 No. 5 Dec time 1 0 1

1/0-80 ACC-6 No. 6 Acc time 1 1 0

1/0-81 DEC-6 No. 6 Dec time 1 1 0

1/0-82 ACC-7 No. 7 Acc time 1 1 1
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Displayed

Function Name Xcel-H Xcel-M Xcel-L
Message
1/0-83 DEC-7 No. 7 Dec time 1 1 1
A
Output ACC-4
frequency ACC-3 |+
[Hz] /
ACC-2
ACC-1
Acc time /
P Time
Xcel-L ON ON
A .
»
Xcel-M ON
A -
»
Xcel-H ON
A .
»
FX ON
A .
»

Figure 6-24 Applying Accel/Decel Time
Multi-Function Terminal Fault Detection

= Refer to 6.9 Fault Detection Setup - Multi-Function Terminal Fault Detection.

= BX: Sets internally set terminal as an emergency stop terminal.

= Door Open: Warning for LSMV panel door open.

= Trans. OHW: Warning for transformer overheat.

= Trans. OHT: Fault for transformer overheat.

= Motor OHT: Fault for motor overheat.

= Fan Trip: Cooling system fault.

= Ext Trip1: Blocks the output and generates a fault message if set terminal is ON.
= Ext Trip2: Blocks the output and generates a fault message if set terminal is ON.
= Control LV: Control Power Interruption Fault

= PLC_Error: Cuts off the output and displays fault message in case of PLC fault.
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B To view the condition of the multi-function input terminal.

Displays input status of control terminal. Lower 11 bits of information will be displayed on [I/O-29], keypad
input terminal information. Upper 4 bits of information will be displayed on [I/O-30].

Displayed

Message

Input

Display

1/0-29

In status

Method

0: OFF

1: ON

1/0-30

Displayed

Message

In status_H

Input

Display

Method

B To change the respond performance of the multi-function input terminal,

The allowed time for [I/O-31] input change sets the input terminal respond performance. It is effective to use
in a place with lots of noise. Increasing the time constant value makes the response time of input terminal

slower.

Displayed Message

1/10-31

Ti Filt Num

Filter time constant of multi-
function input terminal

15 ms 2 ~1000 ms

B Reversing or Changing Multi-Function Input Terminal

You can set the multi-function input contact type to either Normal Open (A contact) or Normal Close (B

contact).

Selects input contact type of keypad.

Code

Displayed

setting
method

1/0-32

Message

In No/Nc Set

0: N/O
1:N/C

Code

1/0-33

Displayed

Message

H No/Nc Set

setting
method

0: N/O
1:N/C

0/1

0/1

0/1

0/1
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® Changing Valid Input Time for Multi-Function Input

= With multi-function input selected (e.g., when doing multi-step speed operation or multi-step Accel/Decel
operation), this setting recognizes the input after the time allowed for input change as a valid input with
the first input as a starting point. (Changes made within the valid input time are not recognized as
signals.)

Displayed Function Name Default Value

Message

Filter time constant of multi-

1/0-34 In CheckTime I . 1ms 1~ 1000 ms
function input terminal
Output
frequency
[Hz]
$» Time
Speed-0 Speed-0 Sp Speed7 Speed2
7
Speed-L ON
A -
>
Speed-M | ON |
A -
- >
Speed-H ON
A .
0o »
FX ON
A
T T T >
i [I/0-34] H i [I/0-34]
Input terminal Input terminal
polling time polling time

Figure 6-25 Change of allowed time for input

E Multi-function output terminal setting:

The Aux 1~8 terminals are the contact output terminals for informing the user with the LSMV status
information, operation information, fault, and warning.

(o1, [} ‘ Displayed Message ’ Function Name ‘ Default Value
1/0-37 Aux mode1 Output 1 of multi-function auxiliary contact Ready
1/0-38 Aux mode2 Output 2 of multi-function auxiliary contact FAN RUN
1/0-39 Aux mode3 Output 3 of multi-function auxiliary contact NORMAL
1/0-40 Aux mode4 Output 4 of multi-function auxiliary contact Run
1/0-41 Aux mode5 Output 5 of multi-function auxiliary contact Warning
1/0-42 Aux mode6 Output 6 of multi-function auxiliary contact None
1/0-43 Aux mode7 Output 7 of multi-function auxiliary contact None
1/0-44 Aux mode8 Output 8 of multi-function auxiliary contact None

It is the setting and default value of the multi-function input terminal. Do not change any terminal that has a
setting other than None, if possible.
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Range of Multi-Function Output Terminal Setting and Function Names

1/0 -37 to 44 Data Setting| Function description |I/O -37 to 44 Data Setting| Function description

None None Lost Command Command frequency loss
FDT-1 ﬁsgszgi;he command Run During operation
FDT-2 E:c?sgr?cszyan arbitrary Stop Drive stopped.
FDT-3 Match frequency Steady At constant speed
FDT-4 Frequency detection 1 SpeedSearch During speed search
FDT-5 Frequency detection 2 Ready Ready to operate

oL Overload warning Warning Warning

IOL Drive overload warning FAN RUN Fan operation

Stall Stall NORMAL Operation available

ov Overvoltage OCT Overcurrent fault

LV Low voltage Run_ MV MV operation

OH Drive overheat

= FDT-1: Sends out contact output if the output frequency of the LSMV in operation reaches the detection

frequency.
Code ’ l?vllsplayed ’ Function Name ’ Function description
essage
0 ~[FU1-30
I/0-35 FDT freq Detected frequency [ ] |Sets the base frequency for FDT
Max Freq output frequency detection.
Detected frequency 0 ~[FU1-30] |Sets the base frequency bandwidth
/0-36 FDT band band Max Freq for FDT output frequency detection.

*  Operating condition:

Absolute value (command frequency — output frequency) < detected frequency bandwidth / 2

Output A Command
frequen * .
frequency "‘{A, ------ oY [/O-36]Detection
[Hz] [I/O-36]Detection T S R & frequency bandwidth/2
frequency bandwidth/2 ! H X
Y ' |
___________ v !
1
Y !
1
:
)
» Time
Multi-
function
auxiliary Close Close
contact »

Figure 6-15 Frequency Detection (FDT-1)
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= FDT-2: Works if FDT-1 condition is satisfied and output frequency is the same as the detected frequency.
Select when you want to reach an arbitrary frequency.

¢ Operating condition: [Conditions of FDT-1] and (absolute value (output frequency — detected
frequency) £ detected frequency bandwidth / 2)

A
Sommand .
frequency a G‘V\Ar-----/ , [VO-36]Detection
[Hz] [1/0-36]Detection ! ' ﬁ"equency‘ dwidth/2
frequenc*y bandwidth/2 i A 0-35] :
--- Detection H
frequency H
i
1
)

P Time
Multi-
function
auxiliary Close
tact L
»

Figure 6-16 Frequency Detection (FDT-2)

= FDT-3: Works when output frequency, detected frequency and detected frequency bandwidth are in the
following conditions. Select to use frequency match.

* Operating condition: Absolute value (detected frequency — output frequency) < detected frequency

band / 2
A
Output [I/O-35]
frequency Detection f—
[Hz] freque%‘
+ [I/O-36]Detection
% frequency bandwidth/2
P Time
Multi-
function o | Mo |
auxiliary 38 38
$ant o o -
»

Figure 6-17 Frequency Detection (FDT-3)

= FDT-4: Works when output frequency, detected frequency and detected frequency bandwidth are in the
following conditions. Select to use frequency detection.

* Operating condition:
¢ When accelerating: Output frequency = Detected frequency

¢ When decelerating: Output frequency > (Detected frequency — Detected frequency bandwidth / 2)
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A
Output [70-35]
frequency Detection
[Hz] toaueney AN
AN + [I/O-36]Detection
/ * frequency bandwidth/2
$» Time
Multi-
function
auxiliary Close
contact >

Figure 6-18 Frequency Detection (FDT-4)
FDT-5: Reverse output of FDT-4. Select to use frequency detection.
*  Operating condition:
¢+ When accelerating: Output frequency < Detected frequency

¢+ When decelerating: Output frequency < (Detected frequency — Detected frequency bandwidth / 2)

A
Output [/0-35]
frequency Detection
[Hz] frequ%
AN + [1/0-36]Detection
% frequency bandwidth/2
» Time
Multi-

function

auxiliary Close Open Close

contact »

Figure 6-19 Frequency Detection (FDT-5)
OL: Outputs signal when output current exceeds overload warning level during operation.
IOL: Outputs a signal when there is a drive overload fault.
Stall: Outputs a signal when a stall occurs during LSMV operation.
Stall is a feature that lowers the frequency to reduce the LSMV output current during
acceleration/constant speed if the output current compared to the motor rated current exceeds the preset
value set in the [FU1-64] Stall level. It can be easily applied to the fan and pump loads. Stall function is

divided into two sections - acceleration / constant speed, and deceleration. Accel/Constant Speed
determines stall via output current, and determines deceleration with the DC voltage of the Cell.

Initial value

Code Function Name

Displayed Message

FU1-64 Stall level Stall prevention level 100% 30 ~ 150%

= The value of overload trip level is set as a percentage of rated current of the motor.
= Do not set stall prevention level value higher than rated current of the LSMV.

= Acceleration stall takes a long acceleration time and the frequency can be changed.
= Constant speed stall may change the output frequency.

= Deceleration stall takes longer deceleration, or it may not decelerate but stay fixed.
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OV: Outputs a signal when there is a fault on DC_Link OVT.

Input_LVT: Outputs a signal when there is a fault on input LVT.

OH: Outputs a signal if the temperature increases above the overheat standard due to Cell overheat.
Lost command: Outputs a signal when frequency command is lost.

Run: Outputs signal when the LSMV is operating. (Signal is not outputted during DC brake and bypass
switch.)

Stop: Outputs a signal when the LSMV is stopped.

Steady: Outputs a signal when the LSMV is operating in constant speed.

Speed search: Outputs a signal when the LSMV is in speed search.

Ready: It's the LSMV control power ON state.

Warning: Trans. Signal is outputted if the OHW or Door Open warning is activated.

FAN RUN: Fan operation signal is outputted if high voltage power is supplied to the LSMV.

NORMAL: Indicates the normal communication state between the Master and the Cell, and LSMV is in
operable condition.

OCT: Outputs a signal when an overcurrent fault occurs.

RUN_MV: A function of which terminal status is similar to Run. Gate output is not actually sent from the
LSMV during restart by using Cell Bypass but the RUN_MV signal is outputted even during bypass switch.
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6.10 Restart Methods after a Fault

Displayed

Code M Function Name Value Function description
essage
FU2-25 Reset Start  |Restart after fault reset No Set to Yes to enable Restart after a
Yes fault.
FU2-26 Reset Num Number of restart 0~10 Select the Restart count after auto

reset in case of a fault.

In case of partial fault (refer to Reset Start Target Fault) while the LSMV is operating and the [FU2-25] Reset
Start is set to Yes, the LSMV resets automatically after elapse of the time for exhausting the counter
electromotive force of the motor. The fault is cleared and the system automatically restarts without the LSMV
receiving the Stop command. When a LSMV fault occurs, it blocks the output. The motor performs Free Run.
If you do not restart and directly operate at this time, it may cause an overcurrent fault. LSMV automatically
uses flying start mode when it restarts. (It is not set by the user.)

B Reset Start Target Fault

Current related faults — Overcurrent fault (Output OCT), Drive overload fault (Inv.OLT), Overload fault, E-
thermal fault, Low current fault (No Motor trip)

Voltage related faults — Input overvoltage fault (Input OVT), Input low voltage fault (Input LVT), Cell DC
overvoltage fault (DC-Link OVT)

*. Reset Start feature is not applicable for temperature related faults, multi-function terminal fault, input/output
open phase, ground fault detection feature, and voltage/current related Cell faults.

B Restarting Repeatedly

If [FU2-25] Reset Start is set to Yes [FU2-26] Reset number is specified, it automatically tries to restart a
number of times set in [ FU2-26] when a trip occurs due to a fault. In case of fault while the [FU2-26] Reset
Num is set to 2, and fault occurs again within 30 seconds after the first restart, the system resets again and
engages restart. And if a fault occurs again after that within 30 seconds, the LSMV remains in Trip state. It will
not restart if [FU2-26] Reset number is set to 0.

Operation is performed with flying start mode after you reset a fault and determine whether to restart or not.
Therefore, speed search related parameters must be set for smooth operation.
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6.11

6-38

Cell Bypass Modes

LSMV is a series connection of low voltage single-phase drives. Therefore, if there is a cell fault, you can
continue operation by bypassing just the faulty cell. Even if only one of three phases has a fault, also perform
bypass for the cells on other phases to keep voltage balance.

CEL-30 Setting Data Function description

No Bypass by user selection.

In case of NTC Open or CAN Error while in Cell fault, the bypass is engaged

ManualBypass automatically if the RESET key on the Master Controller is pressed.

When NTC Open or Can Error occurs while in Cell fault, the system
Auto-Bypass automatically performs bypass after a certain time without involving the user
and keeps the system in operable condition.

If you use ManualBypass or Auto-Bypass along with [FU2-25] Reset Start function for [CEL-30], it allows
restart after automatic reset and automatic bypass if NTC Open or CAN Error occurs.

When Mode is NO

Bypass mode selection

CEL-10 Cell Mode setting (Go setting)
CEL-11 ~ 13 |Bypass setting
CEL-04 ~ 06 |CAN communication state for each phase
CEL-07 ~ 09 |Cell fault state for each phase

Related functions

If the Bypass Mode is set to No, check the faulty cell or cell with poor CAN communication. A faulty cell can
be checked through [CEL-07 to 09], and CAN communications error cell can be checked through [CEL-04 to
06]. If the [CEL-10] setting mode is set to Yes when starting the bypass, the maximum number of [CEL-03]
layers is decreased by the maximum value bypassed in each phase. Cells on U, V and W phases are
arranged by the maximum number of layers.

For example, If cell 1 and cell 3 on U phase are bypassed, it displays [CEL-11] bypass status on U phase and
changes the maximum number of layers [CEL-03] to 4. And then V phase and W phase keep four layers, and
the remaining two cells are forcibly bypassed.

Status of each phase's bypass before setting the [CEL-10] Go Setting to Yes

(o1, [} Function Name Display
CEL-03 | Maximum layers 6
CEL-11 U-phase bypass | 00000101
CEL-12 | V-phase bypass | 00000000
CEL-13 | W-phase bypass | 00000000

Status of each phase's bypass after setting the [CEL-10] Go Setting to Yes

Code Function Name Display
CEL-03 | Maximum layers 4
CEL-11 U-phase bypass | 00000101
CEL-12 | V-phase bypass | 00000101
CEL-13 | W-phase bypass | 00000101
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The order of bypasses when Bypass Mode is No

CEL-11~13 Bypass setting on U, V, and W phase ‘

(o1, [} ‘ Function Name ‘ Default Value | Range
CEL-11 Selects bypass cell on U-phase. 000000000 00000000 / 111111111
CEL-12 Selects bypass cell on V-phase. 000000000 00000000 / 111111111
CEL-13 Selects bypass cell on W-phase. 000000000 00000000 / 111111111

Selects cells to bypass on U, V, and W phases.

CEL-10 Performs the bypass. ‘

Code ‘ Function Name ‘ Default Value ‘

CEL-10 Bypass perform selection. No

Yes

When the Mode is Manual

If you press the RESET key after cell fault or communications error, it automatically performs bypass and the
drive becomes operable.

When Mode is Auto

The system performs bypass by itself after cell fault or communications error without pressing the RESET key.

Reset Bypass Mode for All Cells

CEL-35 Cell Bypass Initialization ‘

Code ‘ Function Name ‘ Default Value ‘

CEL-35 Disables the Cell B . N
isables the Cell Bypass o Yes

This is an algorithm for cell bypass initialization when the bypass is performed while the user did not intend to
(when control power is off while high voltage power is being supplied), or to operate all cells normally after the
cell fault is reset. This function has the same effect as setting all of [CEL-11 to 13] to 0 and then setting [CEL-
10] Go setting to Yes.
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6.12

6-40

Dealing with Instantaneous Power Interruption

Displayed

Code M Function Name Value Function description
essage
Contlnu_ous operation Select Yes to use toe continuous
. feature in case of No i ;
FU1-73 Ride-Through |. operation feature in case of
instantaneous power Yes ) . .
. h instantaneous power interruption.
interruption
The frequency is momentarily
. . . decreased when the instantaneous
Applied Slip ratio in ower interruption is detected. Set
FU1-75 Slip Perc case of instantaneous 10 ~ 500 % {)h f pd e d
ower interruption e frequency decrease size an
P enter the value in % of the motor's
rated slip.
Sets the time interval for disabling
LV Trip time during the input low voltage (Input LVT)
FU1-76 Short time S |instantaneous power 0.01~30.00 sec |protective feature to maintain
interruption continuous operation during
instantaneous power interruption.
Output frequency Sets the output frequency decrease
FU1-77 Ride Down T _decrease time during 1.0~100 sec gradlent durmg_the_ continuous
instantaneous power operation function in case of
interruption instantaneous power interruption.

The LSMV can be continuously operated, even if the power supply condition is poor or if there is
instantaneous power interruption due to lighting surge, etc. The continuous operation time during this
instantaneous power interruption may vary depending on the inertia and the amount of the load, and current
related fault or voltage related fault may result based on the relevant parameter setting. The last frequency
(the target frequency just before the instantaneous power interruption) is kept as the command frequency
during instantaneous power interruption time. The graph below shows how to deal with instantaneous power

interruption.
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Motor
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Figure 6-20 Continuous Operation Feature for Instantaneous Power Interruption
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7.1

Troubleshooting

This chapter describes solutions for problems that may occur when using LSMV series drives and motors.

Protective and Diagnostic Functions

Section 7 describes alarm functions of LSMV. Alarm functions include fault detection, warning detection,
operation error detection, and auto-set error detection.

If a warning alarm was sensed on LSMV, error details are displayed on the keypad monitor. You can check
the error record on the menu even after the error is reset.

&Waming

Make sure the power is cut off before you open the transformer panel or power battery panel cover.

Disconnect the device power voltage supply, open the cover and leave it open for at least 10 minutes

before you touch inside of the transformer panel. Then check if the keypad for the cell is completely
turned off. You may get an electric shock if you do not follow this warning.

Error and Alarm Detection

The output is cut off via activation of error connection output when the LSMV detects an error. (procedure for

stopping due to error is selected. From this point on, this method will be used to handle these errors.) The

fault information will be displayed on keypad or HMI. When a fault occurs, check the content on the following
table and refer to the cause and solution of the error.

Reset errors before restarting the LSMV as follows:

Check [FU2-01 to 05] on the keypad.
Set [FU2-06] to Yes on the keypad to reset the fault.

Warning alarm works as a form of contact A output, and it is detected as a type of LSMV protective
function.

When the cause of the alarm is removed, the system automatically returns to its original condition.
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7.2

7-2

Fault indication

When a fault occurs in the LSMV, the protective function takes effect, issues an alarm, and displays the
content of the trip on keypad. Reset when the protective function is working. See below for keypad loader

display.

Display of Master Controller Faults

Master displays faults on cells as cell fault collectively. Refer to Chapter 6.8 Fault Detection Setting for
detailed information on Fault.

Protec_tion Displayed Details
Function Message
) . o
Overcurrent Output OCT The oqtput is cut off if the LSMV output current exceeds 140% of
the Drive rated current.
H H 0,
Drive overload Inv.OLT The output is cut off if the LSMV output current exceeds 140% of

the Drive rated current for over 1 minute.

Output Ground Fault

Ground Fault

Detects the unbalanced phase in the output current and cuts off
the output in case of a damage on LSMV output line that results in
ground fault.

The output is cut off if the LSMV output current exceeds the OLT

Overload Over Load (overload) level and the OLT (overload) time set for Motor rated
current.
The LSMV calculates the theoretical temperature elevation of the
Electronic thermal E-thermal motor via output frequency and output current and determines

motor overload.

Low current

No Motor trip

It is a protective feature for detecting motor disconnection due to
output switch gear failure while LSMV is operating.

Output line open-

It is the protective feature in case of output open phase while

phase OutPhaseOpen LSMV is operating.
Input line open- InPhaseOpen _It is the p_rotective feature in case of input open phase while LSMV
phase is operating.
Cell DC overvoltage DC-Link OVT (L)Sl,jlt/?\gt;icc;é;sﬁ;i)gg)\//_()f the DC Link voltage in all the cells in
Cell overheat CELL OverHeat Temperature information from the cell higher than 75 C is

considered a fault.

Transformer Multi-function terminal is used to detect fault if the transformer
Trans OverHeat
overheat temperature exceeds 120 degrees C.
This fault detection emergency stops the LSMV.
BX BX

ACaution: Use this with caution.

Motor overheating

Motor OverHeat

The trip contact for the motor temperature sensor can be
connected through the multi-function terminal to cut off the output
in case of motor overheating.
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Protection

Displayed

Function Message Details
Fan error FAN Error In case of failure of the cooling fan installed at the top of the
LSMYV, the contact signal can be used to cut off the output.
Ext.Trip 1, The contact can be configured in accordance with the user set
External fault 1, 2 . -
Ext.Trip 2 fault stop and sequence setting procedure to process as faults.
Control power low Control LVT The output is cut off in case of low voltage due to power
voltage interruption of the 380V (or 440V) used for LSMV control power.
PLC is mounted on the control panel and is used for HMI function
PLC failure PLC ERROR |as well as in/output contact control. In case of PLC failure, the
PLC trip contact is received to engage protective feature.
Cqmmunlcatlon It is the protective feature that activates in case of communication
failure between CAN Error .
failure between the LSMV controller and Cell.
Master and Cell
Cell fault Cell Trip It is the protective feature that activates in case the Cell in LSMV
self-detects fault.

m Call Fault Display

In case of Cell Trip, press ENTER in Fault History List in the Keypad to view the fault Cell ID and the Cell fault

details.
Protec!lon Displayed Details
Function Message
If the cell output current becomes larger than the cell IGBT rating
Overcurrent Cell OC1 (which varies according to the capacity of _each cell), the system
processes it as a cell fault, sends a fault signal to the master, and
then blocks the output.
If an arm short occurs on a cell's IGBT, the system processes it as
Arm short Cell OC2 a cell fault, sends a fault signal to the master, and blocks the
output.
Cell overvoltage Cell OVT If a Cell's DC voltage exceeds 1100V, it is processed as a fault
protection and fault signal is sent to Master and the output is cut off.
If a Cell's power voltage becomes low or there is not enough
Low voltage torque, it may result in motor overheating. As a result, a Cell is
rotectio% Cell LVT processed as fault if the DC voltage is decreased by 660V or more
P from its normal state, and fault signal is sent to Master and the
output is cut off.
Communications If the master does not receive communications signal three times
Cell Can Err consecutively, the system processes it as a cell fault, sends fault
error )
signal to the master, and blocks the output.
If the heat sink in a cell overheats because of cooling fan failure or
Cell overheat Cell OverHeat by cooling fan disorder, and the temperature became higher than
80 degrees, the system processes it as a cell fault, sends a fault
signal to the master, and blocks the output.
If there is a problem with the device (NTC) for detecting cell heat
NTC open Cell NtcOPEN |sink temperature, the system processes it as a cell fault, sends a
fault signal to the master, and blocks the output.
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H Troubleshooting

Fault name

Overcurrent
(Output OCT)

Cause

Accel/Decel time is too fast compared |

to the load GD>2

Measure

Set Accel/Decel time longer.

LSMV load is greater than rated load.

Expand the LSMV capacity.

The output is supplied while motor is
in Free Run.

Operate when the motor has stopped.

Output short circuit and ground fault
have occurred.

Check the output wiring.

Main circuit device overheats due to
cooling system failure.

Inspect the cooling system.

Drive overload
(Inv.OLT)

LSMV load is greater than rated load.

Expand the LSMV capacity.

Wrong motor capacity is set.

Set a correct motor capacity.

Output Ground Fault
(Ground Fault)

There is ground fault in LSMV output
line

Check the LSMV output wiring.

Insulation of the motor has become
deteriorated.

Replace the motor.

Overload
(Over Load)

LSMV load is greater than rated load. '

Expand the capacities for motor and
LSMV.

Wrong motor capacity is set.

Set a correct motor capacity.

Wrong V/F pattern is set.

Set a correct V/F pattern.

Electronic thermal
(E-thermal)

Motor is overheated.

Reduce the load.

Motor load is greater than the rating.

Expand the motor capacity.

ETH set level is low.

Adjust the ETH level appropriately.

Operated for long time with low
speed.

Lengthy operation in low-speed may
cause stress on the motor.

Low current
(No Motor trip)

Output switch gear malfunctioned.

Check the life-span and rating for the
output switch gear.
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Fault name

Measure

Output switch gear is set to OFF and
operation command is issued.

Check the output switch gear
condition.

Output line open-phase .

(OutPhaseOpen)

Bad output wiring

Check output wiring with Megger ohm
tester.

Input overvoltage
(Input OVT)

Power voltage is high.

Check power voltage. Change the
input terminal transformer tab.

Input low voltage
(Input LVT)

Power voltage is low.

Check power voltage.

A load that is larger than the power
capacity is connected to the power
system. (i.e.: direct on line of a motor
with a large starting current)

Change the transformer tab. Expand
the power capacity.

Input line open-phase .

(InPhaseOpen)

Bad input wiring

Check input wiring with Megger ohm
tester.

Cell DC overvoltage
(DC-Link OVT)

Deceleration time is too short
compared to the load GD~

Set deceleration time shorter.

Power voltage is high.

Check power voltage.

Cell overheat
(CELL OverHeat)

Cooing fan is broken or foreign
substances are stuck in the fan.

Replace the cooling fan or remove
foreign substances.

The cooling system has a problem.

Clean the air filter.

Ambient temperature is high.

Install an A/C system and decrease
the ambient temperature to less than
40 degrees Celsius.

Transformer overheat
-

(Trans OverHeat)

Cooing fan is broken or foreign
substances are stuck in the fan.

Replace the cooling fan or remove
foreign substances.

The cooling system has a problem.

Clean the air filter.

Ambient temperature is high.

Install an A/C system and decrease
the ambient temperature to less than
40 degrees Celsius.

BX
(BX)

BX switch is activated while cleaning
the exterior.

BX switch is for emergency stop. Do
not touch the switch if it is not an
emergency situation.

Motor overheating
(Motor OverHeat)

Motor temperature sensor contact
malfunctioned.

Check the motor temperature sensor
condition.

Cooling system failure
(FAN Error)

Low voltage drive for fan control
malfunctioned.

Change the low voltage drive.
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Fault name

Cause

Fan life-span is exceeded and
resulted in malfunction.

Measure

Cool fan has preset life-span. Change
the life-span expired fan during
maintenance.

External fault 1, 2
(Ext.Trip 1, 2)

There is a fault from outside.

Remove the cause of the problem on
the circuit, which is connected to the
external trip terminal, or the cause of
abnormal external input.

Control power low
voltage

(Control LVT)

UPS capacity is insufficient.

Take appropriate measures to supply
the control power with commercial
power supply.

Insulation on the control power

. . . L]
connection line shows sign of thermal

degradation.

Check the control power connection
line condition.

PLC failure
(PLC ERROR)

PLC fault has occurred.

Contact LSMV agency or the A/S
center.

Communication failure
between Master and
Cell

(CAN Error)

There is a problem on CAN
communication module.

Engage bypass.

Poor optical cable.

Replace the optical cable.

Cell fault
(Cell Trip)

Fault occurred in Cell OC1

It may be due to sudden load change.
Reset and then restart after the motor
comes to full stop.

If the fault occurs again after a restart,
replace the Cell.

Fault occurred in Cell OC2.

Replace the cell.

Fault occurred in Cell OVT.

Set longer deceleration time.
Check power voltage.

Fault occurred in Cell LVT.

In case of LVT in all cells, check the
power voltage.

If LVT occurred in certain cells,
replace the corresponding cells.

Can Err, or NtcOPEN fault occurred
in a Cell.

Use the bypass function.

Fault occurred in Cell OverHeat.

Inspect the cooling fan.

A\ caution

If the fault is not cleared after you remove the cause and reset the system, contact an agency near you or

A/S center.
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Condition

The motor is not
rotating

B Abnormal Conditions and Checklist

Check Points

Checking the Main Circuit

Is the power voltage inputting normally?

Is the motor correctly connected?

Checking Input Signal

Is the operation signal inputting?

Are you inputting the forward and reverse rotations at the same time?
Is the frequency set signal inputting?

Check parameter settings

Did you set the reverse rotation protection [FU1-01]?

Is the operation mode [DRV-03] set correctly?

Is the frequency not set to 0?

Checking Load

Is the load small?

Is the motor shaft stuck? (mechanical brake)

Other

= s a fault message displayed on the keypad and the STOP LED flashing?

Motor rotating in
opposite direction

Is the U, V, W order of output terminal correct?
Is the operation signal (forward/reverse rotation) connection correct?

Distinct difference
between rotation
speed and set
value

Is the frequency set signal correct?
Were the below parameters set correctly?

Lower limit frequency [FU1-25], upper limit frequency [FU1-26], analog frequency
gain [I/0-1 to 10], [I/O-84 to 89]

Is the input signal line affected by external noise? (Use shield cable.)

Accel/Decel is not
working smoothly.

Is the Acc/Dec time set to short?
Is the load small?

Are current restrict and stall prevention functions not working because of large set
value for torque boost [FU2-47 ~ 48]?

Motor current is
large.

Is the load small?
Is the set value (manual) for torque boost small?

Rotation speed
not increasing

Is the set value for upper limit frequency [FU1-26] correct?
Is the load small?

Is the stall prevention function [FU1-64] not working because of a large set value for
torque boost [FU1-47 ~ 48]?

Rotation speed
change during
operation

Checking Load
Is the load fluctuating?
Checking Input Signal
Is the frequency set signal fluctuating?
Other
= |s the wiring short when controlling V/F? (over 500 m)
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Maintenance and Inspection

Maintenance and Inspection

LSMV series has lots of parts. In order to make the best use of the LSMV, parts must be operated in
appropriate ways. Continuous inspection of the LSMV is mandatory. It allows you to identify fault signals and
take prompt and proper action. Our service for LSMV parts are limited to operation in normal conditions. If you
use parts outside the service limitations, it may damage or break them. Replace parts within the warranty
period. Otherwise, you cannot expect the LSMV to operate with the original features and handling methods.

Chapter 8 describes how to maintain and inspect the LSMV to ensure longer reliability.

/\Caution

= LSMV series is high voltage equipment. Turn the high voltage power supply system off and wait 10
minutes before you open the front cover of the panel on the power supply section. You may get an
electric shock if you do not follow this caution.

= Make sure the LED is OFF, which is on the cell keypad at the front of the panel on the power supply
section, and thoroughly inspect the power supply system when you start servicing and inspection work.

(If you touch the panel immediately after you turn off the power, you may be at risk of electric shock
from voltage residue in the capacitor.)

= Servicing, inspection and part replacement work requires professional engineers. They understand the
LSMV structure and circuits.

= Check for tools, etc., left in the panel after servicing, inspection and part replacement work.

/\Caution

= Many devices on the control board are electric devices like CMOS-IC. They are very sensitive to static
electricity. Handle the control board with care. (The control board may be seriously damaged by static
electricity if you touch it with bare hands.)

= Always wear anti-static gloves when you touch or inspect the printed circuit board.

= Use insulation equipment such as an oscilloscope probe. Otherwise, the LSMV or measuring device
may be damaged.

B Warranty Period

The warranty period for LSMV series is explained as follows:
Warranty period: LSMV series is produced under thorough quality control and inspection processes by LS
Industrial Systems technical team. Usually, the warranty period is 12 months from the date of product

installation. If the date of installation is not entered, 18 months from the date of manufacturing will be applied.
The warranty period may vary according to the terms of contract.

® Daily Inspection

Inspect the following items daily while the system is operated.

Table 8-1 Daily Inspection

Location ‘ Item ‘ Things to inspect
Check ambient temperature, humidity, harmful gases and oil
Temperature
leakage.
The entire system Entire LSMV Check abnormal vibration and noise.
Supplied Voltage Check voltage on the main circuit and control board.
Main circuit Transformer Check for abnormal smell and buzzing sound.
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Location

Cooling system

Things to inspect

Check abnormal vibration and noise.

Cooling fan

Check air filter.

Sign

Gauge

Make sure it produces accurate measures and indicators.

B Periodic Inspections

Check the following items for periodic inspections.

Turn off power supply system and confirm that all keypads at the front of the cell

five minutes before you start the inspection. (Wait 10 minutes for high voltage power supply system.)

If you touch the terminal immediately after turning off the power supply system, you may get an electric shock.

Table 8-2 Periodic inspections (once a year)

Location

Transformer
panel
Power section
cell panel

What to Inspect

Check the area between the main circuit terminal and the
earth terminal with a megohmmeter.

Entire transformer and

Check for missing screws, bolts or connectors.

power section cell panel

Check for overheating for each part.

Clean the inside of the panel.

Wire

Check for damage to cable coating or cable deterioration.

Transformer

Check if both primary and secondary voltages are normal.

Check whether the smoothing capacitor is leaking.

Check if the smoothing capacitor has been expanded.

Measure the capacitance of the smoothing capacitor.

Power supply section cell

Check if there are any missing screws or bolts.

Check if the main and control circuits have a regular fuse.

Clean dust that built up around the heat sink.

Check for problems within protection and indicator circuits.

Operation Check if it is working smoothly.
Check that the timer is working properly.
Relay Check whether there is any damage in the contact section.
Control panel
Check for unusual smells and discoloration.
Check the voltage of the power supply system.
Board
Check abnormal vibration and noise.
Cooling system Cooling fan Check the operating direction.

are turned off. Wait at least
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Iltems that need periodic inspections are described in detail as follows:
= Screws, bolts and connectors

Loose I/0O terminal bolts or connector board may cause drive failure or malfunction. Tighten screws and
bolts firmly and insert the connectors.

Check the following terminals and connectors.

* High voltage I/O terminal

* Input and output voltage protection circuits (high resistance section)

¢ Transformer I/O terminal and basic voltage tab terminal

¢ Transformer output terminal block

¢ Cell I/O terminal of power supply section and optical cable connector

* Screws, bolts and connectors in power supply section

*  Control power supply device input terminal

*  Control transformer I/O terminal

¢ 1/O terminal of cooling fan contactor

e Control fuse I/O terminal

* Screws, bolts and connectors on each control board

* External I/O terminal

= Transformer

Inspect the transformer as described as follows:

* Check the outer case.

* Tighten bolts for transformer 1/0 and basic voltage tab terminals again.

* Measure the secondary transformer voltage.

e Turn both control power supply and high voltage power supply systems on and measure the cell input
voltage. Measure the cell input voltage of each power supply section with an AC range digital
multimeter. (Measure the input voltage of R, S and T phases for cells in each power supply section.)
Input voltage must be rated voltage (630 VAC) £10 V. If the measured value exceeds the rated range,
adjust the basic voltage tab. (Select +5, -5. or 0%.)

= Cell

Inspect the cell as described as follows:

* Check the outer case. Check for traces of discolor, smoothing capacitor leakage, loosening of the
safety belt, and whether smoothing capacitor has been expanded.

¢ Fasten bolts of input terminals L1, L2 and L3 one more time.

¢ Fasten bolts of output terminals T1 and T2 one more time.

* Reinsert optical cable connector.

* Fasten screws and bolts in the power supply section cell panel again.

¢ Check cell fuse and control circuit. Check for any that are loose or undone.

¢ Clean cell heat sink.
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* Measure input voltage of the power supply section cell.

Air filter

If the air filter is blocked by dust and foreign substances, it may result in abnormal increase of drive
temperature. Check for dust and foreign substances in the air filter when you are carrying out daily
inspection, and periodically clean it with neutral detergent.

Control board

Inspect the control board for the following:

* Unusual smell or discoloration of the board

* Loose screws or connectors

Cooling fan

Inspect the cooling fan as described as follows:

* Check for abnormal vibration or noise.

* Fasten bolts again.

* Measure the motor's insulation resistance. Measured value must be less than 10 MQ.

* Check if there is abrasion on the motor bearing. The lifespan of the motor bearing is about 10,000
hours.
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8. Maintenance and Inspection

8.2

8-6

Parts Maintenance

In order to keep LSMV drive series in normal condition for as long as possible, we recommend that you
replace the parts according to the standard replacement periods. LSMV is composed of many parts. To use
all the functions of the LSMV without problems, all of these parts must work properly. Appropriate servicing is
mandatory for electronic parts. Each part has its own replacement period according to the installation
environment of the LSMV and how it is used.

The replacement period for each part is listed in the following table. Refer to the next page for the procedure
for cooling fan replacement. To replace the following parts, contact a LSMV sales person. A trained
professional technician will help you with parts replacement.

Table 8-3 Standard of part replacements

Part Name

Standard
Replacement
Period

Method of Replacement and Reference

the printed circuit board

Cooling fan 102 yheoallj’rssg10,000 Bearing replacement (Motor and fan bearings)
Cell smoothing capacitor 5 vears Replace with a new capacitor (when replacement is required
in power supply section y after inspection)
Fuse 10 years Replace with a new fuse
Aluminum capacitor in 5 years Replace with a new board (when replacement is required

after inspection)

Circuit breaker and
power fuse

When replacement is required after inspection

= The standard replacement period may vary according conditions.
= Ambient Temperature: Average 30°C per year

= Load factor: Max. 80%

= Operation ratio: Max. 12 hours/day




8. Maintenance and Inspection

8.3

Spare Parts

We recommend you prepare spare parts in advance, considering the LSMV installation environment and how
it is used. The recommended spare parts are listed in Table 8.4 to Table 8.7.

To order spare parts, confirm names of parts and model names and contact a LS industrial Systems sales
person.

Table 8-4 Recommended Spare Parts List (Board Related)

Part Name Model Name Remarks

Control board PCB ASS'Y, CONTROL, MV-CELL -
Cel SMPS board  |PCBASS'Y, SMPS, MV-CELL \C/:S:CS“?/?S“ on cell

Control board PCB ASS'Y, CONTROL, MV-MASTER -
Analog input board |PCB ASS'Y, ANALOG INPUT, MV-MASTER -
Analog output board |PCB ASS'Y, ANALOG OUT, MV-MASTER -
Master | gommumaes b oarg|PCB ASS'Y, OPTIC, MV-MASTER .
Digitalinput foutput |pGp ASS'Y, DIGITAL 1O, MV-MASTER -
Voltage sensing board IT/I%\%'IAES}EY VOLTAGE SENSING, M- -

15 V power supply device VSF50-EE -
+15 V power supply device  |VSF50-EE -
+24 V power supply device  |VSF75-24- -

Table 8-5 Recommended Spare Parts List (Main circuit related parts)
Part Name ‘ Model Name ‘ Remarks
35Acell PCM-630V35A -
53 Acell PCM-630V53A -
88 Acell PCM-630V88A -
105A cell PCM-630V105A -
131Acell PCM-630V131A -
175 A cell PCM-630V175A, PCM-630V175A-A -
260 A cell PCM-630V260A, PCM-630V260A-A -
350 A cell PCM-630V350A -
438 A cell PCM-630V438A -
657A cell PCM-630V657A -
Table 8-6 Recommended Spare Parts List (Operation circuit related parts)
Part Name ‘ Model Name ‘ Remarks
ABS32b 10 A -
MCCB ABS32b 30 A -
ABS32b 50 A -
Lamp DECO LAMP 10 W -
Contactor BKM-b 2P 6 A -
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8.4

8-8

Part Name Model Name Remarks
Converter KP200 (Distinguish V/I, I/l when
you order.)
Terminal relay SZR-MY4-N1 -

Table 8-7 Recommended Spare Parts List (Other Parts)

Part Name ‘ Model Name ‘ Remarks
Keypad MAIN/KEYPAD LOADER -
Optical cable HFBR — RUD500Z -
Cooling fan for panel DVN-205 -
PLC XGK-CPUE -
HMI XP80-TTA/DC -
UPS BR550GI -

Cooling Fan Replacement Procedure

Refer to Figure 8-2 for the procedure for cooling fan replacement.

E Removing the Cooling Fan

1. Remove the cover next to the ventilation opening to separate the cable from the cooling fan and limit
switch on top of the LSMV panel.

2. Remove the ventilation opening.

3. Remove screws from the cooling fan.

4. Remove the cooling fan by lifting it up.

B Attaching a New Cooling Fan

1. Attach the new cooling fan in the reverse order of the removal procedure.
2. Make sure all cables are correctly connected to the cooling fan and the limit switch.
3. Fix the cable firmly so it does not touch the blades of the fan.

FRONT INNER VIEW BASE PLAN REAR INNER VIEW

o
o
g
3
[}

Main Power Cable Output

Main Power Cable Input

] g
H

| — ML — \_J" | (REAR) [ TEs ]
DIQIQF%\IDIQ : : ] TIT T
%ww&mww % : : @E ﬁlka?[: E— tT T ]
0 Ll | = = 1
o [T T[T\ % L | TRA'NS‘OI#MER i
o e o L
OUTRUT < | -1+
: 3 (FRONT) - ”:EI;J:E-_”—ri-_"—

Control Circuit Termian| Main Power Input Terminal(bus)

Ground Terminal(bus) Control Cable Input/Output Main Power Output Terminal(bus)

Figure 8-2 Fan replacement



8. Maintenance and Inspection

Removing and Reinstalling a Cell

The procedure to remove a cell in the supply section is as follows: Refer to Figure 8-3 for the part name.
1. Remove the 3-phase input wire (bus bar or wire) from input terminals R, S and T.
2. Remove the wire (bus bar or wire) from output terminals U and V.

3. Remove the optical cable from cell control board. (Do not damage the board when removing the power
supply section cell.)

4. Remove fixed screws on the lower part of the power supply section cell.
5. Extend the lifter platform to put the power supply section cell down.
6. Fix the power supply section cell on the platform.

7. Lift up the power supply section cell from the panel. Be careful. The casters fixed on the bottom of the
power supply section cell can interrupt cell removal.

8. Carefully pull out the power supply section cell. You may damage the cell if you pull it hard.

9. After the entire power supply section cell is put on the lifter platform, fix the platform and the cell using
something like a belt to prevent the power supply section cell from falling.

10. Return the extended platform to its original form, lower the platform along with the power supply section
cell, and then move the cell.

11. Check and replace parts and then reinstall the power supply section cell in reverse order.

FRONT INNER VIEW BASE PLAN REAR INNER VIEW

’_X_‘ | Main Power Cable Output
Main Power Cable Input
sz (REAR)

[fTrrirrrd

° o ©
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]
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5 e
[ ]
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Tnﬂhs%oﬂnen i %

I . 1 :g, 3 %
=— a = e U LR TR e
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| ]
]
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Ground Terminal(bus) Control Cable Input/Output Main Power Output Terminal(bus)

Figure 8-3 Cell replacement
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9. LSMV Series Rating

9.1

LSMV Series Rating

Standard Ratings of LSMV High Voltage Drive

Series

Table 9-1 Standard Ratings

Item

LSMV-
033Sooo

60 Hz

200

300

400

500

600

Standard Rating

750

10H

12H

15H

20H

25H

30H

37H

LSMV-
030Fooo

50 Hz

200

300

400

500

600

750

10H

12H

15H

20H

25H

30H

37H

3 kV Class

Output
Capacity
(kVA)

200

300

400

500

600

750

1000

1200

1500

2000

2500

3000

3700

Rated current
(A)

35

53

70

88

105

131

175

218

260

350

438

525

657

Maximum
applicable
motor
capacity (kW)

-

60

250

330

410

500

620

850

1000

1250

1700

2080

2500

3150

LSMV-
041Fooo

50 Hz

250

380

500

630

750

950

12H

15H

19H

25H

31H

37H

47H

4 kV Class

Output
Capacity
(kVA)

250

380

500

630

750

950

1200

1500

1900

2500

3100

3700

4700

Rated current
(A)

35

53

70

88

105

131

175

218

260

350

438

525

657

Maximum
applicable
motor
capacity (kW)

200

310

410

530

620

790

1000

1250

1580

2080

2650

3150

4000

LSMV-
066Sooo

60 Hz

400

600

800

10H

12H

15H

20H

25H

30H

40H

50H

60H

75H

LSMV-
060Fooo

50 Hz

400

600

800

10H

12H

15H

20H

25H

30H

40H

50H

60H

75H

6 kV Class

Output
Capacity
(kVA)

400

600

800

1000

1200

1500

2000

2500

3000

4000

5000

6000

7500

Rated current
(A)

35

53

70

88

105

131

175

218

260

350

438

525

657

Maximum
applicable
motor
capacity (kW)

330

500

660

850

1000

1250

1700

2080

2500

3400

4100

5000

6200




9. LSMV Series Rating

Item Standard Rating

LSMV-
033Sooo  |600(900| 12H | 15H | 18H | 22H | 30H | 37H | 45H | 60H | 75H | 90H | 110H
50 Hz
Output
Capacity 600|900 | 1200|1500 | 1800 | 2200 | 3000 | 3700 | 4500 | 6000 | 7500 | 9000 | 11000
kVA
10 kV Class ( )
Rated( :)“rre”t 35|53 70 | 88 | 105 | 131 | 175 | 218 | 260 | 350 | 438 | 525 | 657
Maximum
ap&'g@?'e 500|750 | 1000 | 1250 | 1500 | 1800 | 2500 | 3150 | 3800 | 5000 | 6200 | 7200 | 9300
capacity (kW)
Power factor Approx. 95% (rated speed and load condition)
Efficiency Approx. 97% (rated speed and load condition)
Input current THD Satisfies IEEE Standard 519-1992
nout Main circuit |3-phase 3 kV/3.3 kV/4.16 kV/6 kV/6.6 kV/10 kV £10%, 50/60 Hz
npu
Control circuit|3-phase 220 V/380 V/440 V +10%, 50/60 Hz +5%
v?)lattaegde 3-phase 3 kV/3.3 kV/4.16 kV/6 kV/6.6 kV/10 kV Max. 37 level
Output
Louput o 120 Hz
requency
Control V/F, sensorless vector control
method
Frequency
control 1+0.1%
precision
Frequency 0.01 Hz
resolution ’
Control Acce_l/DeceI 6000 s
time
Overload 120% 60's
tolerance
Msthod of | i level pulse width modulation (multi-level PWM)
modulation
EXtra —|rying start / Cell bypass
features ying yp
Keypad
loader RS-232, Modbus-RTU, key input mode
System  |HMI (XP-50) basic installation
Manipulation monitoring
MV system |Option: Built-in touch screen input-type wide-view angle 12.1-inch 144-color
view TFT-KEYPAD, 024x768 resolution and 40 ms response speed.
Digital Input: 15 channels, output: 9 channels
Signal PLC XBC-DR64H input: 32 channels, output: 32 channels
input/output Input: 3-channel (DC 0 - 10 V or 4 - 20 mA) output: 4-channel (DC 0 - 10 V or 4 -
Analog 20 mA)




9. LSMV Series Rating

Protection Function

Standard Rating

Overcurrent, drive overload, ground fault in output line, overload, electronic
thermal, open output line, output line open-phase, input overvoltage, input low
voltage, input line open-phase, Cell DC overvoltage, Cell overheat, transformer
overheat, etc.

Communications function

RS-485 embedded, option: DeviceNet, Profibus, Modbus-RTU, Modbus/TCP,
Ethernet/IP

Protection

IP20
level
Structure | Cell bypass |Default built-in (manual/auto bypass)
Cooling .
method Air-cooled
Temperature |0~40TC
Humidity |Max. 85% (should not have condensation)
Installation Altitude {1,000 m or less
environment :
Installation |Indoor
Input i i 0, 0, 0 0,
Class H, air-cooling, N/+5%/10% or -5%/N/+5%
transformer
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10. MV SYSTEM VIEW (Option)

10. MV SYSTEM VIEW (Option)

MV SYSTEM VIEW is a PC (WINDOWS XP compatible) based software that controls and monitors LSMV
using RS485/232 communications line between MVD-PCs.

B Screen Layout and Features

Basic drive operating information
display

Forward/reverse direction / stop
command button and LED display

Touch based keypad
organization

Display drive information through 4-channel
i graph with real time data. Stop Trigger
..................................................................... monitoring feature.

Configure and monitor History (operation,
fault information), Parameter (set drive
parameters), Comm and Selection
(communications setting), etc.

= Displays communications, fault and bypass information for each cell on U, V and W phases.
= Displays DC-Link voltage information.

= Displays the LSMV connection information.

= Displays fault history, event history and cell diagnosis history.

= Short term history: Displays time, target frequency, output voltage and current, system status and
operation status.

= Long term history: Displays R/S/T phase input voltage, LSMV temperature and fault information.

Sond 1D | 101




10. MV SYSTEM VIEW (Option)

= Set DRV, FU1, FU2, I/O, CELL parameters.

= Upload and download parameters, modification, and open and save file are available.
= Set communications environment.

= Set serial port environment such as communications port and transmission speed.

= Sets environment for communications management such as LSMV ID and communications method.

10-2
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11. HMI

11. HMI

11.1 Overview

11.1.1 S/W Operation Environment

B Master S/\W

1. MV Drive HMI S/W operates in Master S/W Ver 2.0-00 or higher version.

2. Use the keypad to check the S/W version in Parameter FU2-82.

FU2 p LS-MV S/W

82 Ver 2.0-00

H HMI

1. MV Drive Monitor is optimized for XGT PANEL Series XP80 (800 * 600 px).

2. Please contact the service agent if you want to use the MV Drive Monitor for other models.
= PLC

1. MV Drive Monitor supports XGB and XGK Series.

2. The program is different for each corresponding PLC, so please check before using the program.
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11. HMI

11.1.2 Configuration

H MV Drive, PLC, and HMI Configuration

The configuration for MV Drive, PLC and HMI is as shown in below Figure.

{ ) HMI
<Embedded Ethernet>
I Ethernet
<Ethernet option card>
= HE
. Lo

<RS-485 option card>

i\

RS-485
A 4

<Embedded RS-485>

Figure 11-1 HMI Configuration

14 | i




11. HMI

11.2 Installation

11.2.1 PLC/SW

11.2.1.1 PLC Settings Download

B Launch XG-PD

Launch the Network Manager (XG-PD) from the XG5000 Tool Menu.

Figure 11-2 Launching XG-PD

® Open Environment Settings

Open environment settings with xfg extension from the XG-PD.

Figure 11-3 Open Environment Settings
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11. HMI

B Cnet (RS485) Settings

Double click on the Cnet in the Project Window and set the 485 communication settings as detailed below.

% Check the option card since the channel is changed based on the 485 option card type.

[ 1

I/O » Baud rate

91 38400 bps

Figure 11-4 Cnet (RS485) Settings

% The set communication speed (38,400 bps) must match with the parameter setting of the Master.
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11. HMI

B FEnet (Ethernet) Settings

1. Double click on the FEnet in the Project Window and set the TCP/IP as detailed below.

L1

Figure 11-5 TCP/IP Settings

2. Connectto PLC.

Figure 11-6 PLC Connection
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11. HMI

3. Download the Environment Settings file to PLC. (check all the check boxes)

Figure 11-7 Download Environment Settings File

4. Click Enable Link (Check only the P2P(EIP) 01)

Figure 11-8 Enable Link

¥ You must reset the PLC to apply the downloaded features.

11-8
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11. HMI

11.2.1.2 PLC S/W Download

B Open file

Launch XG5000 and open the file with xgp extension.

Figure 11-9 Open File

H Connect the computer with the PLC

Use a USB cable to connect the computer with the PLC.

Figure 11-10 Computer and PLC Connection
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m S/W Download

Download the software to the PLC.

Figure 11-11 S/W Download
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11. HMI

11.2.1.3 PID Settings

B Launch PID Monitoring

Click on the PID Monitoring while the PLC is connected with the computer.

Figure 11-12 Launch PID Monitoring

m Stop Auto Monitoring

The system automatically switches to the Monitoring status when the PID Monitoring is launched.

Stop the Monitoring by clicking the End Monitoring as shown below.

Figure 11-13 End Auto Monitoring

iz (1111




11. HMI

E Open Loop Window

Check the Loop00 and the Loop01 and then double click to open the Loop0_00 window.

Figure 11-14 Open Loop Window

m Select PLC Action

Select PLC Action from the Menu and click on the Write Loop.

Figure 11-15 Select PLC Action

Select PLC Action as shown above and set PLC Loop Write for LOOPO1.
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11.2.1.4 PLC Settings Download

B Launch XG-PD

Launch the Network Manager (XG-PD) from the XG5000 Tool Menu.

%E HE(P) BI(E) IMRNE 22 220(0) ZUEM CHID (D) W) ZSZH)
' e EHI 22N

[ocsmexexn¥ [MARKEG 2o BUHIEND |
IDEaEs @ @ae Bee 2 0% 000 @ & vt AeE | -
% 4 b 47F APF ANE L F 4fF 45y 4R} 4P} AN} {FF 1 4 P U0 PP WP Za MR ©
§|Esc| F3 F4 sF1 zF2 FS F5 SFG st F9 F11 sF3 zF4 sFS sFb F1|3 3 cd 5 b

TZHEH T =
1] HUS e 2 HO DRI 8% ASREAQ..

= B Mew PLC_XGK_110701 SR S3(A..

= @ NewPLC(XGK-CPUH)-A8 o 24(0)... | |
B pa/ue I

Figure 11-16 Launching XG-PD

H Open Environment Settings

Open environment settings with xfg extension from the XG-PD.

{IFE] BEE) 2V 2242(0) E = 2R | 3 New PLC_XGK_110701 v|
i[O MO Ctri+h . []New PLC_XGK_110701.xfg
@ Enw.. Cul+0 | a9
 PLCZE 2. s
CI2 0IZS2 AEHA... HEES &5

Figure 11-17 Open Environment Settings
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11. HMI

B Cnet (RS485) Settings

Double click on the Cnet in the Project Window and set the 485 communication settings as detailed below.

% Check the option card since the channel is changed based on the 485 option card type.

JIE 23 - Cnet 3

HIOIEf HIE: & ~ 8 v
A HE: 1 ~ v
II2IEI HIE: NONE ~ | 'NONE v

4

>

1a
o

i ®

% EEE] ~
Iz

J

2
=1

H

AZrEd

| IRE BID EAWH 2220 EDSD) &I SS 7 AlZh 1 i
- (0-50)(~100ms)

| @ imax | na A
L1 Lk (0-255)(+10m
= B New PLC_XGK_Ver 20_120312 - I
5 @ NewPLC(XGK-CPUE) SR WA ]

= €D HO1200 (0-255)(+10ms
= 00 2% DHDC 24V B8, 163
& 01: 28 @ §:0C 24V Qe 163 53 2S

@ (- 8% QHAELAY 88, 163 —_
& 03 8% 2HAELAY 88!, 162 RLAOL) P2
o 04 2SR DF XGF-ROMA (41 192 [Fr k= =
& 05: Ol R 2B 2B HGF-DCLS (3 :

o
<

I/O » Baud rate

91 38400 bps

Figure 11-18 Cnet (RS485) Settings

¥ The set communication speed (38,400 bps) must match with the parameter setting of the Master.
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11. HMI

B FEnet (Ethernet) Settings

1. Double click on the FEnet in the Project Window and set the TCP/IP as detailed below.

TCP/IP 2% TAE HOIE &3
D& 23 29 I ] CJYUHO0IE ZAE HOIE
0jCI0i: [auTO@I) | [ CEEY |
EPE W 8. 0 . 2 1]
HEQ OpA3: Disgees | mwpslmmmsml)
!E}H(E) HEE) 221(V) =222y EDSD) = HOIES0I: 0 . 0 0 1
D@8 |2 sm@x | DNS M: 0. 0.0 . 1
ZEHEH
= & New PLC_<GK_110701 LJDHCP
= NeWPLC:XéEK—CF‘UH) 2 47 AlZE: 715 ] £(2 - 255)
HE S ML 3 | (-18)
QI DS XGF-RDYS (B
a2 03: U}i’gji‘ﬁ 28 XGF-DC4S ECH0IH (M) 83
o 04 21 CE D 20V T, 168
o (5: 88 OF RELAY 821, 162 CSRH0IH: Al
i HOIEH XGT MH v
D o202
£ HI0| 203
£ #0204
D #0105
01206 -
g m{ﬂ}ﬁ[ﬂ' 20| S

Figure 11-19 TCP/IP Settings

2. Connectto PLC.

1
S @i N B0 A | 5
S gt N DAS =@ i

< [

_ & 22 1 2171727 WO 37)

1020 BIE 20 [P0 SR EUD FW ST SECT SR

e r L BE) » £ DEHANE HH 37N DELLICH
lpsEa [=c g., Al

i i -

ToHE & E2 @50 | (Z=0 ] (=] (&=

Figure 11-20 PLC Connection

3. Download the Environment Settings file to PLC. (check all the check boxes)

i MEE By W) SEHH
! (=
E=A= 8 * .% Cnet [base0, sloi0]
2 NewP! [Vl FEnet [oasel, siotl]
=8 BEWPULIC‘&T“ < E THEHIED #710H).. o @E 1483
O o | B DROE #IE. o oauan
4 B 1 SIUD... 2l
st Elete o i
Zul =22 \E).. = il
o OREC/ERLmEN. = PZPER) 01
O o204
D WDl 05
Euoizos  |F ALE AEHE)
0 w0207 e .
e EE— :\JL_ ke

Figure 11-21 Download Environment Settings File
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11. HMI

1. Click Enable Link (Check only the P2P(EIP) 01)

[ IE BIE 20 [Z20(Q) E0SQ) XD 2W S5

U i [= 88 New PLC_XGK-110701
i i T4 EAW =0
T I & B4 430, &-E1& NewPLC
— - ® OH 2523
= 8 New PLC_XGK_1107 (& 10 B2 S0 = [JE PPEIP)
= @ NewPLCOSKC 15, i 2100, Ve EER]
g £ TR0 B 12 PP(EP) 02
01 FEnet | B DRIIE RSTN(D)... [[J== P2P(EIP) 03
Sw2cUFHESIn0E0.. ] SQ Eg;g:gg g;
= 03 0re2) = e 4 =
= mi oer g CRE2E/22S(meNW... [Cle P2P(EIP) 06
ﬂin:]ineq 2 [Je= P2P(EIP) 07 !E SIHOIE/CIAHOIE 0 28 ZIRELICE
e NAH BEE) Dl P2PEIR) 08
Cf T a—

Figure 11-22 Enable Link

¥ You must reset the PLC to apply the downloaded features.
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11. HMI

11.2.1.5 PLC S/W Configuration

H Scan program configuration

PLC S/W scan program is composed of sections.

Figure 11-23 Scan Program
1. Setting: This menu requires to be edited based on the customer requirements and/or on-site conditions.

* Temperature control related parameter settings

L]

Figure 11-24 Temperature Control
* The input variable scale is in 10:1 ratio.

Ex) To set the Trans. Fan control start temperature to 75’'C as per customer's request, double click on
750 in the above image and enter 750, and then click Confirm.

L]

Figure 11-25 Changing Temperature Control Setting
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11. HMI

¢ Processing PLC 10 Help documents in HMI

1 . [ |

Figure 11-26 Processing PLC 1/O Help Documents
¢ This is the HMI Menu for entering the PLC I/O Help documents.

Ex) If you wish to change the P00 contact from INV. TRIP — NONE, double click on the square in the
above image and enter "NONE", and then click Confirm.

[]

Figure 11-27 Changing Contact Name

2. MVD IO : This is the section for processing MVD input/output contact.

‘ | PODO13 POOC2O |
1
1 I

| | PUOUZE |

r 11 11 L —
| | PO00Z2 |

Figure 11-28 Processing Input/Output Contact

3. p2p: This is the section for setting communication between the PLC and the HMI.
¢ Changing the setting may cause PLC and/or HMI error.

4. pid: This is the section for processing the PLC analog input and output.
* Analog input

Channel 0, Channel 1, Channel 2: Receives the temperature data from the Trans. via 3 line type
PT100 Ohm.

11-18
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11. HMI

Analog Output

¢+ Channel 0: Outputs the current (4~20mA) for Trans. temperature control.

¢+ Channel 1: Outputs the current (4~20mA) for Cell temperature control.

¢+ Channel 2: Outputs the Trans. temperature status. (0°'C: 4mA — 150'C: 20mA)

Please inquire your service representative if source change is required as a result of addition of a
panel and/or fan.
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11. HMI

11.2.2 HMI S/W

11.2.2.1 HMI S/W Download

H Open file

Launch the XP-Builder and open the file with xpd extension.

Figure 11-29 Open XPD File

B Download via LAN Cable

1. Set the IP address of the computer as shown below and connect the computer to the HMI via LAN cable

P Ea 1R 1|8, 0,1
MEQ DA 255,285,266, 0
HOEQID] ) 1% . 168, 0 . 1

Figure 11-30 Computer IP Address

2. Set the IP of the target HMI from the Comm. Settings Menu.

Figure 11-31 HMI IP Address
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11. HMI

3. Open Send menu and select "Send to XGT Panel". Check "Send All Project" and click Send.

Figure 11-32 Send to XGT Panel

B Downloading to USB Memory

1. Insert USB Memory into the computer.

2. Create XP_Project folder in the USB Memory's root directory, and then add desired folder as the sub
folder. (ex: F:\XP_Project\New_HMI)

3. Open Send menu and select "Save to removal device", and click on the "Browse..." button to select the
newly created folder, and then click Send.

Figure 11-33 Send to XGT Panel
4. Insert the USB with the Project file to the HMI.

5. Set the settings in the HMI screen as shown below, and download the S/W.

e ——— ]

Wer 1,21 A[02A]

Cancel

‘ | Skt Folder
(¥ sertngs (B Diagnostics select Source—§ ||
= Project Download i' @®UsE O OK ancei
(BFLC Infrmation | (B Update XGT Paned §
‘ Project Upload \USB Storage\XP_Project},
AEC
(¥ Storage Function | (5 Start XGTPanel Update

Y

Figure 11-34 HMI S/W Download
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11. HMI

11.2.2.2 HMI Settings

11-22

m HMI IP Settings

Enter the HMI IP address.

(P settings

LSIS XGT Panel

]@ Diagnostics

(®PLC Information

(® Update XGT Panel

(})Storage Function

®start

Ver i 1,21 B[026]

H PLC IP Settings

Enter the PLC IP address.

LSIS XGT Panel

(Psettings

(® Diagnostics

(® Touch setting (DBackight Setting |P Address: 192.168.0.3
®DateTims Settng | (BIRC Con Setting Subnet Mask : 255.255.255.0
e —— |@Emmmm Gateway :192.168.0.1

® Goto ManMenu DNS :0.0.0.0

Figure 11-35 Enter HMI IP

®PLC Information

»)Update XGT Panel

b 1D

(®storage Function

(®start

Ver : 1.21 B[026]

Driver: | (0] LSIS:XGB(CPU) ~

Version: 1.04

| Settings IP Address : 192.168.0.2

SHOW INFO

Close

Figure 11-36 Enter PLC IP
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11.3 Using HMI

11.3.1 Main Screen

B Select Language

MV Drive HMI S/W supports 7 languages (Korean, English, Chinese, Russian, Spanish, Thai, and

Portuguese).
- =S = Ao »" Ver 20-02
V. -
- TR M&.

‘o S

9 )

ao 7{!? % - Selecting Language

» | Switch to the Main
[— Screen
Pycckuit Espaiiol Thailand Portugués
¥ N I Go back to the
LSis Settings window

Figure 11-37 HMI Main Screen

v

Click to switch to the
language selection
screen

PARAMETER | PIC [y TREND HISTORY | Marv

Figure 11-38 HMI Main Screen
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11. HMI

11.3.2 Main Screen

® Enter Model No.
You must enter the Model Number in the Main Screen after installing the MV Drive Monitor.

O | 2012007718 13:48:47 | B0 2%

—r

HEYs
CCET LS

PARAMETER PLC O TREND HISTORY MAN
Figure 11-39 Enter Model Name

O | 20120077168 L4:02:08 | BO 2%

ooo
IBB0E
nonononoone
LLLLLLLLLL]

PARAMETER PLELO TREND HISTORY MAIN

Figure 11-40 Enter Password

Click on the Model Name and the corresponding Cell image is opened.

O | 2012007716 L4:02:33 | BO 2%

PARAMETER PLELO TREND HISTORY MAIN

Figure 11-41 Model Name Entry Window
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Dt | 2012/87/16 13:568:54 | B 2%

FEERER
LI

PARAMETER PLC O TREND HISTORY MAN
Figure 11-42 After Entering the Model Name
E Cell DC-Link voltage monitoring

View the Cell DC-Link voltage for each Cell. (Normal = 890V+10%)

Figure 11-43 DC-Link Voltage
B Check for Cell fault occurrence

The Cell indicator blinks in red in case of a fault in the corresponding Cell.

Currently, there is a
fault in U3 and W5
Cells

Figure 11-44 Cell Fault
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11. HMI

B Check Cell Bypass status

The Cell indicator blinks in gray if the Cell Bypass action is engaged for the corresponding Cell.

Currently, V2 Cell is in
Bypass state.

Figure 11-45 Cell Bypass

® MVD Status

The MV Drive status is indicated via 6 warning lamps on the upper right section in the Main Screen.

Figure 11-46 MVD Status

B Cell and Transformer Temperature

The Cell and Transformer temperature is indicated via Temp Indicator on the right section in the Main Screen.

Figure 11-47 Cell and Trans. Temperature

1. If the Cell temperature is above 60°C, and the Trans. temperature is above 90°'C, the text indication
changes to red color.

Figure 11-48 Cell and Trans. Warning Temp.
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11. HMI

2. The trip temperature of a Cell can be set from the MAK-27 Cel Temp T of the Master Keypad.

The Trans. trip temperature can be changed by clicking on the HMI.

Figure 11-49 Trans. Temp. Settings
H Operation status indication
Indicates the MVD operation status.

foltage Drire | 2012/07/16 1+:8:10 | 2% 1%

The MVD is currently
operating in forward
direction.

PARAMETER | PLC IO } TREND HISTORY | MAIN

Figure 11-50 Operation Status Indication
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B Menu Navigation
Click on the Menu on the bottom of the screen to switch to a different screen.

itage Drtre | 2012/07/16 14:48:10 | B0 0%

PARAMETER pic /o | TREND HISTORY | MAIN

Figure 11-51 Menu Navigation
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11.3.3 PARAMETER

B How to select

1. Click PARAMETER, and then select the PARAMETER GROUP from the displayed menu.

PARAMETER

PLC I/O TREND

HISTORY

Figure 11-52 Selecting PARAMETER

M

2. Click the sub-menu to switch to the corresponding PARAMETER screen. (if FU1 is selected)

Mecum Veltage Drve | 2011/07/01 16:51:52

PARAMETER - FL |

D Run Prev
Lce. Pattarn
Dec. Pattem
Start Curve
End Curve
D start mode
DSt time
“ Dest value
ED stop mode
DcBlk time
i8Q DcBr freq

CcBr nme

DieBr value

Line Freq

Max Freq

Base Freq

Start Freq

FA ETER

MNone Freq limit Mo
Linzar F-limit Lo 0,00
Linear F-lirmit Hi 0.00
0 % V/F pattern Linear
0 % User freq L 0.00
Accel User volt 1 0
0.0 sec User freq 2 0.00
0 % Usar volt 2 0
Decal User freq 3 0.00
0.00 sec [ User volt 3 0
0.00 Hz User freq 4 0.00
0.0 sec User volt 4 0
0 % [EPvac 0.0
0.00 Hz D FTH select No
0.00 Hz ETH Lmin 0
0.00 Hz {E ETH cont 0
0,00 Hz E Motor bype Selff-cool
PLC I/O TREND |

Hz
Hz

o
Ya

OL level
EEN OL tme
B OLT select
EE oL leve
[ 51 JeIRETe
Trip selact
Stall lavel

ERD 2cc/Dec chF
Acc/Dec freq

Ride-Throu

Ride T Made

EED shot ume S
Time Slope

KilleWattHaur

Power Set
Cell Termp
-

HISTORY

Figure 11-53 PARAMETER-FU1

1]

b %
0.0 sec
Me
0 %
0.0 sec
0
0 %
0.00 Hz
Max freq

Mo

MAIN
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B Changed Parameter Indication

If the setting is different than the default factory setting, the changes are indicated in red.

Medium Voltage Drve | 2011/07/01 16:51:53
(=]
0 %

PARAMETER - FUI

D Run Frev Mone Freq limit No OL level

B ~cc. Pattern Linear F-limit Lo 0.00 Hz [ED OL time 0.0sec
Dec. Pattern Linear F-limit Hi 0.00 Hz [EEB OLT select No
ED start Curye 0 % V/F pattarn Linear OLT lavel 0 %

Figure 11-54 Changed Parameter

E Parameter Screen Capture

Click on the Camera icon to save the current screen image to the USB Memory.

Medium Vohage Drive | 2011/07/01 16:51:53

o

PARAMETER - FUI

D run Prev MNonz Freq it No L level 0 %
ﬂ Acc. Pattern Linear F-limiz Lo 0.00 Hz QL ume 0.0 sec
Dec. Pattern Linear F-limit Hi 0.00 Hz OLT select N

D start Curve 0 % V/F pattern Linear D oLT level 0D %

Figure 11-55 Parameter Screen Capture

% The image file is saved in the ScreenCapture folder in a BMP file format.
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11. HMI

11.3.4 PLCI1/O

B How to select

Click on the PLC I/O at the bottom of the Main Screen to open the sub-menu.

PARAMETER PLC /O TREND HISTORY MAIN
Figure 11-56 Select PLC 1/O
DI: Displays the status of the 32 PLC input contacts (POO~P1F).
DO: Displays the status of the 32 PLC output contacts (P20~P3F).
Medium Vokage Drive | 2012/07/16 15:10:40

PLC 1/O0 STATUS - DI "°'
OFF OFF
OFF OFF
OFF  [@E OFF
_ OFF _ OFF
OFF OFF
OFF OFF
OFF _ OFF
_ OFF | OFF
OFF @m _ OFF
OFF _ OFF
OFF  ©@J _ OFF
OFF _ OFF
OFF | @ OFF
OFF OFF
POE OFF [ OFF
T OFF | @43 OFF
PARAMETER  wmmPLCIAO. TREND HISTORY | MAIN

Figure 11-57 PLC 1/O DI Screen
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11-32

B Opening the DI and DO Help documents of the PLC S/W

1.

Click on the square boxin below image for 3 seconds top open the Change Mode window.

Medium Volage Drive | 2011/07/04 09:08:00 ALE RIED
PLC |I/O0 STATUS - DI HADC = F SiAZEL 2
D OF a ) (oue )
po1 OF
| po2 | OF rT TV
Figure 11-58 PLC I/O Change Mode
2. Switch to the Change Mode and click on the Open button to open the PLC S/W Settings.
N
Figure 11-59 Open PLC I/O
LI |esess HHC| PIC |0 SR HE| #eees
m —
o [ gy Wy TP [pesooo L P00
J s T L .
[Ty | FANRINT poaso L‘ P02
[ v *INY_RIN® 03N |_ Pi13
[ov | WA oo I- ool
EX R
[ Y \Nvlumm 3060 L POG

b 1D

Figure 11-60 PLC S/W I/O Help Documents
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m Editing 1/0 Help Documents
1. Click on the square box in below image for 3 seconds to open the Change Mode window.

QFE

Medium Yoltage Drive | 2011/07/04 09:08:00
PLC 1/0 STATUS - DI HARC 2 HE SAASUN?
{Poo LOF o) (ous )
P01 | OF
T "oF orT T

Figure 11-61 Switch to PLC I/0 Change Mode

2. Switch to the Change Mode and click on the Help Document for each contact to input the details.

Medium Volage Drive | 2011/07/04 09:41:42
I BPLE gU

PLC I/0O STATUS -DI ange |l 0 Bae7

OFF OFF

'“w—'” Clllel#]s)%

)23/l

e |w]E|R|T]

Als|pJEfe/nfJ

ZAXJC LB N, I

| OFF p1ig OFF

[oOFF 7 @m OFF

[ Pos } OFF P1B OFF

m OFF P1C OFF

[EorE OFF

"OFF | @ [FOrE A

TOFF " PLF OFF
PARAMETER | Pﬁs Kg | TREND | HISTORY | MAIN

Figure 11-62 PLC 1/O Input Mode

3. Atfter entering the details, click on the Finish button to complete the entry.
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11.3.5 TREND

11-34

H How to select

Click on the TREND button at the bottom of the Main Screen to switch to the TREND Screen.

PARAMETER PLCI/O TREND HISTORY MAIN
- ——

Figure 11-63 Select TREND

2012/07/16 15:50:49

OPERATION TREND

A/DIV =
T/DIV =

20A
10 sex

100 [sec]

SE Fips

0.00 Hz g F

PARAMETER PLC IO IREND HISTORY MAIN

Figure 11-64 TREND Screen
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11. HMI

® Adjusting Scale
1. Target Frequency and Output Frequency

Click on +,- button to set the Y-axis scale at 120Hz, and have the X-axis gcale at variable setting
between 50~500sec.

120 1204100

Figure 11-65

2. Outputfcurrent

The Y-axis scale can be variably set to 100~1,000A, and the X-axis scale can be variably set to
50~500sec.

m USB Backup

To save the current TREND settings to the USB, click on the USB Backup button.

% Backed up file is saved in the Logging folder in a CSV file format.
I
[IIII|IIII|IIII|III'|IIII|'III|II'I|IIlI|IIII|I'II| E

100 [sec]

0 [sec]
SE Z0 0.00 Hz =& Fihts- 0.00Hz
USE
¥
PARAMETER PLC IyO e REND HISTORY MAIN

Figure 11-66 TREND USB Backup
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11.3.6 HISTORY

B How to select

Click on the HISTORY button at the bottom of the Main Screen to switch to the HISTORY Screen.

PARAMETER | PLC I/O TREND | HISTORY M

Figure 11-67 Select HISTORY

Medium Vekage Drive | 2012/07/16 16:18:07
HISTORY
Occurrence Message Recovery A
12/07/16 16:13:33 B EVENT |
12/07/16 16:09:53 o ots EVENT
12/07/16 16:09:52 | Hof Ha EVENT
12/07/16 16:09:08 | g el EVENT
USB
PARAMETER | PLC IyO TREND o HISTORY MAIN

Figure 11-68 HISTORY Screen
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B Detailed Event Description

Click on each event and then click on the Magnifying Glass icon to view the description for the corresponding
event.

= | 2012/07/16 16:20:20

HISTORY "°'
Occurrence Message Group Recovery ~
12/07/16
12/07/16
12/07/16

A HHE0 T sileUch

<] <]

use
PARAMETER PLC IfO TREND -~ HISTORY MAIN
Figure 11-69 Detailed Event Description

m USB Backup

To save the current HISTORY settings to the USB, click on the USB Backup button.

% Backed up file is saved in the Alarm folder in a CSV file format.

Medum Vokage Drve | 2012/07/16 16:18:07

HISTORY 'e'
Occurrence Message Group [T A
12/07/16 16:13:33 HA EWENT
12/07/16 16:09:53 @ 7ts EVENT
12/07/16 16:09:52 HO Ha EWVENT
12/07/16 16:0%:06 Pl EWENT
(@]

|| S S—
3
8
[ [ |

FPARAMETER PLC I TREND - HISTORY MAIN

Figure 11-70 Backup History in USB
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B Deleting History
Click on the square box below and enter the Password to switch to the Delete Mode.

| 2012/07/16 16:18:07

HISTORY i°4
12/07/16 16:09:53 ®7ts EVENT
12/07/16 16:09:52 Hof Byl EVENT
12/07/16 16:09:06 ETEL] EVENT

use
PARAMETER | PLC I/O TREND \nHISTOR Yot MAIN

Figure 11-71 Entering History Delete Mode
After entering the Delete Mode, click on the Delete History button to delete History.

% Delete History function only deletes the recovered event history.

HISTORY o
" Aux
a a
V]
i i
. .
PARAMETER PLE b0 TREND S IO s WAIN PARAMETER PLE b0 TREND S IO s WAIN
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Warranty

Warranty

Product Name | LS Industrial Systems Medium Voltage Drive Date of Installation
Model Name LSMV Drive Warranty Period
Name
Customer Address
Phone Number
Name
Sales Agency Address
Phone Number
Notes

This inverter has been manufactured by LSIS using strict quality control and inspection processes.

The warranty period is 18 months from the date of installation. A period of 18 months from the date of manufacture will be
applied if the date of installation has not been entered.

However, the warranty period may vary according to the terms of the contract.

Free after-sales servicing

If the drive fails as a result of normal usage during the warranty period, contact our agency or designated service center.
We will repair the drive free of charge.

Paid Servicing

In the following instances, repair services are provided for a fee:

= [f the damage is the result of deliberate action or negligence.

= [f the damage is the result of power supply problems or an improper connecting device.

= |f the damage is the result of a natural disaster (for example, fire, flood, gas, earthquake, etc.).

= |f the inverter has been modified or repaired somewhere other than our agency or service center.
= [f there is no LSIS name plate attached.

= [f the warranty period is over.

Please visit the LSIS homepage (http://www.lsis.biz) for more useful information and services:
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