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—
« Keep this manual within easy reach for LS E’—ECTR’C

quick reference,




L

H100LonWorksManual

Thank you for purchasing LoNWoORKS Option Board.

SAFETY PRECAUTIONS

® Always follow safety instructions to prevent accidents and potential hazards from occurring.
® Safety precautions are classified into “WARNING” and “CAUTION” and their meanings are as follows:

Improper operation may result in serious personal injury or death.

/N WARNING
Improper operation may result in slight to medium personal
/\, CAUTION

injury or property damage.

The indicated illustrations on the product and in the manual have the following meanings.
& Danger may be present. Read the message and follow the instructions carefully.

& Particular attention should be paid because danger of an electric shock may be present.

Keep operating instructions handy for quick reference.

Read the operating instructions carefully to fully understand the functions of the H100 series and to use it properly.

/N CAUTION

® Be cautious, when handling the CMOS components of the Option Board.
Static may lead to malfunctioning of the product.

® Turn off the inverter power, when changing the communication cable.
Otherwise, you may damage the board or a communication error may occur.

® Make sure to insert the Option Board connector to the inverter precisely.
Otherwise, you may damage the board or a communication error may occur.

® Check the parameter unit before setting up the parameter.

Otherwise, a communication error may occur.
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1. Introduction

1.1 About the LonWorks (Local Operating Network) Platform

The LonWorks is a networking platform created by Echelon Corporation, which is widely utilized in the field of
building automation. On a LonWorks network, all the devices connected to the network nodes can freely
communicate with each other using the LoneTalk protocol. There is no distinction between ‘the master’ and ‘the slave’
devices. Devices connected to the LonWorks network are manufacturer-independent. This independence is achieved
by the use of the standard network variable types (SNVT). The Hio00 communication module supports these standard
network variable types. Using the standard network variable types, automated data communication becomes
available at the initial installation of the devices. This is done by configuring the input and output variables with an
installation tool. When configuring the input and output variables of the devices, the network variable types used

must always match.

1.2 The Hioo LonWorks Communication Module Features

The H1oo LonWorks communication module provides control and monitoring for inverters. The LonWorks platform
allows the connection of multiple inverters to a single line, thus saving on the expenses of network implementation.
Also, the LonWorks network features simple wiring, which allows for decreased installation time and easier

maintenance.

1.3 The H1oo LonWorks Communication Module - Model Name
Model Name: CLON-H100

1.4 Included Items

The H1o0 communication module comes with the following items.
- H100 LonWorks communication module x 1EA

- H100 LonWorks user manual x 1EA

- Screws (M3xLo8) x 2EA

- 3-Pin connector (PTR AK 950/03-5.0-GREEN) x 1EA
- Module supporter x 1EA
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2. About The Hi1o00 Lon Works Communication Module

2.1 Technical Data

Items

Description

Power supply to the H1oo LonWorks

Power o Power is supplied by the inverter(s)
communication module
Free Topolo
Network Topology Pelogy o
(Bus, Star, Loop, or any combination of these 3 types)
Baud Rate 78 Kbit/s

LonWorks Communication Chipset

FT3150-P20 chip (Echelon)

LonWorks Transceiver FT-X1
Data Networking Type Peer-to-peer
Channel Type TP/FT-10

Transfer Cable

Free Topology Twisted Pair

Maximum Number of Nodes

Maximum 248 nodes (48bit addressing)

64 channels per segment (including the Master)

Maximum Transfer Distance per Segment

Free Topology : soom

Bus Topology : 2700m

Available PDO (Physical Device Object)

Node Object
Variable Speed Motor Object(6010)*

User Object(20001, User Function Profile Type)?

LonWorks Connector

Plug-in Connector

Terminal Resistance

Free Topology : 50Q
Bus Topology : 100Q

Built-in terminal resistance (switch on the module for topology

selection)

* Variable Speed Motor Object (6010) is a universally compatible object throughout all manufacturers.
2 User Object is a manufacturer-defined object whose flexibility is dependent upon the manufacturer design.
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2.2 Device Layout
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2.3 Installing the H1oo LonWorks Communication Module

Warning

Turn off the power to the inverter before installation and network connection. Installing or removing the
communication module while the power is on may damage the inverter or the LonWorks communication module.
Make sure that the inverter is fully discharged before installing or removing the H1oo LonWorks communication
Module.

B Turn off the inverter and remove
the power terminal block cover.

B Remove the keypad(2),
and then remove the top cover(3).
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B Install the Hio0 LonWorks communication
module (4) into the connector on the I/O board.

6 r > -_.__.:—‘___.,:_:‘._.__‘.,__.:
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B Replace the top cover (5), then the keypad (6).

B Replace the power terminal block cover (7). The inverter is now ready for use.
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2.4 Wiring the H1o0 LonWorks Communication Module

The H1oo Lon Works communication module has a connector socket for network connection.

The following table describes the details of the connector. Connector #1 and #2 are for the LonWorks
communication connection. The LonWorks communication connection does not require a certain order of polarity in

network wiring. Therefore, arranging of the polarity is not necessary.

No Signal Description
1 A
Network signal cable (no polarity)
2 B
3 S Shield

Note
Use the 3-pin cable connector (PTR AK 950/03-5.0-GREEN) supplied with the device to connect the Hioo LonWorks

communication module to a network.

2.5 Configuring a Network

Warning

Turn off the power to the inverter before installation and network connection. Installing or removing the
communication module while the power is on may damage the inverter and the LonWorks communication module.
Make sure that the inverter is fully discharged before installing or removing the H1oo LonWorks communication
Module.

The LonWorks network allows for various types of network topology.

FT NO

NG, NO | | | | NO NO

BUS NO NO BUS

NO NO FT NO
a) Star topology b) Bus topology ¢) Ring topology

Appropriate network termination is required to guarantee data reliability and to reduce noise. The H1oo LonWorks
communication module has built-in terminal resistance. Therefore, network termination can be made by simply

turning on the termination switch.

For a bus network, turn on the termination switch of the H1o0 LonWorks communication modules at both ends.

8
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When the termination switch is set to BUS, 100Q 1/8W termination resistance is connected between communication

terminals A and B.

For a free topology network connection, terminate one module on the network. When the termination switch is set to

FT, 50Q 1/8W termination resistance is connected between communication terminals A and B.

The following table describes the type and feature of the termination resistance for each switch position.

Switch Position Termination Type

For use with a free topology network
FT 5oQ) terminal resistance

Terminate one module on the network.

NO Termination is not used.

For use with a bus topology
BUS 100Q) terminal resistance

Terminate two modules at the ends of the network.

oL I LLL: BT LL:

N
M NO @FT ®BUS
Free Topology Bus Topology
(50 Q) (200 Q)

<Termination Switch Configuration for the H1oo LonWorks communication module>
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2.6 Installation Guidelines

Refer to the following guidelines when installing the H1oo LonWorks communication module.

1.

10.

11.

Note

When you unpack the Hioo LonWorks communication module, inspect the device to make sure that it is not
physically damaged.

Connect power to the Hioo inverter and test the module to ensure that all functions work properly. Use the
keypad to operate the inverter and ensure that it operates normally.

Turn off the inverter and wait for at least five minutes for the internal charge to fully discharge. Before
working on the H1oo inverter, test the DClink voltage to ensure that the charge is at a safe level.

Install the Hioo LonWorks communication module in the Hioo inverter. Remove the covers from the Hioo
inverter before installing the communication module.

Connect communication cables A and B to the H1oo0 communication module. Polarity arrangement is not
necessary because the LonWorks communication module does not require specific network wiring polarity.

Make sure that the cables are connected securely.

. If the node (the Hioo inverter) is the last device on the network, terminate the network by setting the

termination switch.

To configure the LonWorks communication module, download the external interface file
(H100_LONWORKS.XIF) from the LS ELECTRIC web site (http://www.Iselectric.co.kr/).

Turn on the power to the inverter and use the keypad to ensure that CNF-30 Option-1 Type displays
‘LonWorks.'

Configure the Lon Works communication parameters.

Inspect the H1ioo Lon Works communication module’s LED status. The ‘Service’ LED flashes in 2-sec intervals
if the device has not been configured.

Turn off the power to the Hioo inverter and wait for 5 minutes until the DC link voltage discharges. Replace
the inverter covers. The installation process is finished. Turn the power on to the Hioo inverter, and then

configure the device using the network tool.

After first installing the Hio0 communication module, it must be configured at least once before it can communicate

with the inverter. Communication will be available once the communication module is configured after installation.

While configuring the communication module, an ‘Option Trip’ occurs because internal-interface communication

is not available immediately after installation. Bypass the ‘Option Trip' at this stage and operate the inverter.

The communication module will communicate with the inverter properly once it is configured.

To configure the H100 communication module, turn the service switch ON, and then turn it off. The service LED will

turn off if the module was successfully configured.

10
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2.7 Maximum Ranges for Different Network Cables

As shown in the following table, the maximum ranges of a network are limited based on the topology and the type of

cables used. Reliable network communication cannot be guaranteed beyond the maximum ranges listed in the table.

BUS Topology
Cable Type Maximum Bus Length
Belden 85102 2,700m
Belden 8471 2,700 M
Level IV, 22AWG 1,400 M
JY(St)Y 2x2x0.8 goom
TIA Category 5 goom
Free Topology
CableType Maximum Dist.ance between Maximum
Devices Total Range
Belden 85102 500 M 500 M
Belden 8471 400 m 5oom
Level IV, 22AWG 4oom 5oom
JY(St)Y 2x2x0.8 320m 520m
TIA Category 5 250 M 450m

11
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3. Inverter Parameters

3.1 Table of Parameters

Code

Parameter Name

Default Value

Settings

CNF-30

Option-1Type

DRV-06

Cmd Source

1.Fx/Rx-1

0. Keypad

1. Fx/Rx-1

2. Fx/Rx-2

3.Int 485

4. FieldBus

5.Time Event

DRV-07

Freq Ref Src

0.Keypad-1

0. Keypad-1

1. Keypad-2

2.V1

4. V2

5.12

6.Int 485

7. Fieldbus

9. Pulse

BAS-04

Cmd 2nd Src

1. Fx/Rx-1

0. Keypad

1. Fx/Rx-1

2. Fx/Rx-2

3.Int 485

4. FieldBus

5.Time Event

BAS-o5

Freq 2nd Src

0. Keypad-1

0. Keypad-1

1. Keypad-2

2.V1

4.V2

5.12

6.Int 485

7. Fieldbus

9. Pulse

12
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Code Parameter Name Default Value Settings
IN-65—71 P1-P7 Define 17. 2ndSource
COM-06 FBus S/W Ver
COM-o0g9 FBus LED
COM-10 Opt Parameter1
COM-11 Opt Parameter2
COM-12 Opt Parameter3
COM-13 Opt Parameters
COM-14 Opt Parameters 0.No oo

1Yes
COM-31 Para Status-1 0X000A 0-oxFFFF
COM-32 Para Status-2 0x000E 0-oxFFFF
COM-33 Para Status-3 ox000F o0-oxFFFF
COM-34 Para Status-4 0X0000 o0-oxFFFF
COM-35 Para Status-5 0X0000 0-oxFFFF
COM-36 Para Status-6 0X0000 0-oxFFFF
COM-37 Para Status-7 0X0000 0-oxFFFF
COM-38 Para Status-8 0X0000 0—-oxFFFF
COM-51 Para Control-1 0X0005 0—-oxFFFF
COM-52 Para Control-2 0X0006 0—-oxFFFF
COM-53 Para Control-3 0X0000 0—-oxFFFF
COM-54 Para Control-4 0X0000 0-oxFFFF
COM-5 Para Control-5 0X0000 0—oxFFFF
COM-56 Para Control-6 0X0000 0—oxFFFF
COM-57 Para Control-7 0X0000 o0—-oxFFFF
COM-58 Para Control-8 0X0000 0—-oxFFFF
COM-94 CommUpdata 0.No (1)..\’(\:;

0. None

1. Free-Run

2. Dec
PRT-12 Lost Cmd Mode o.None 3. Hold Input

4. Hold Output

5. Lost Preset
PRT-13 Lost Cmd Time 1.0 sec 0.1-120.0 5eC
PRT-14 Lost Preset F oHz Start Frequency — Max frequency

13
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3.2 Basic Field Bus Parameters

3.2.12 Communication Module Information— Option Type (CNF-30)

CNF-30 Option Type

This parameter automatically displays the name of the currently installed communication module.
If the LonWorks communication module is installed, CNF-30 Option Type displays ‘LonWorks.’
If the CNF-30 Option Type does not display any communication module names, this may mean that there is a faulty

connection between the inverter and the LonWorks communication module.

3.2.2 Command Source Options—Cmd Source (DRV-06)

DRV-06 Cmd Source

This parameter is used to select a command source.

To operate the inverter using the Lon Works communication, setDRV-06Cmd Source to ‘4.Fieldbus.’

3.2.3 Source of Frequency Reference Options- Freq Ref Src (DRV-07)

DRV-o07 Freq Ref Src

This parameter is used to select a frequency reference.

To provide a frequency reference using the LonWorks communication, set DRV-o07 Freq Ref Src to '7.Fieldbus.’

3.2.4 Secondary Command Source Options (for switching between two different command sources)

BAS-04 Cmd 2nd Src
BAS-o5 Freq 2nd Src
IN-65-71 P1-P7 Define

This parameter is used to provide a second command source (frequency reference and run command) using the multi-
purpose input terminals. If the inverter is operated by remote network commands from network modules such as the
Lon Works communication module, this parameter may be used to stop remote operation and switch to local
operation using the inverter keypad.

This feature requires that the multi-purpose terminals P1—P7 (parameters IN65—71) are set to ‘2nd Source.’

3.2.5 Version information for the installed Communication Module- Fbus S/W Ver (COM-06)

14
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This parameter is used to display the version information about the Lon Works communication module that is
installed in the inverter.

3.2.6 Communication Module LED Status Display- FbusLED (COM-g)
This parameter is used to display the status of the four LEDs (CPU, Error, Service, and COM) of the
communication module on the inverter keypad.

Each bit indication(On or Off) on the keypad display, from right to left, represent the status of the COM, Service,
Error and CPU LED.

An example of COM-og LED State - 1101

5 COM SERVICE ERR CPU
(GREEN) (GREEN) (RED) (GREEN)

Status ON ON OFF ON

Keypad Display E E H E

3.2.7 Display the Neuron ID- Opt Parameter1—-3(COM-10-12)

COM-10 Opt Parameter1
COM-11 Opt Parameter2
COM-12 Opt Parameter3

These read-only parameters are used to display on the keypad the neuron IDs (a 6Byte data value) stored in the
neuron chip of the communication module. Parameters COM10-12 display the neuron ID information in HEX values,
in the order of upper to lower level information.

The information in the neuron IDs 1-3 may be used when you are installing the network manually without using the

service pin on the Lon Works communication module.

15
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3.2.8 Display Node Status- Opt Parameters(COM-13)

COM-13

Opt Parametery

This read-only parameter is used to display the network interface status. When the interface is operating normally,

‘Configured on-line’ is displayed. This means that the relevant node has been commissioned by the network and is on-

line.'Soft’, 'Bypass’, or ‘Hard off-line’ states indicate that the node failed to participate in the network.

Values Description
o Unknown state
1 Not configured
2 Application unassigned
3 Configured on-line
4 Configured off-line
5 Soft off-line
6 Configured bypass off-line
7 Hard off-line, Bypass off-line

3.2.9 Enable Service Pin— Opt Parameters (COM-14)

COM-14

Opt Parameters

This parameter is used to enable the service pin feature without using the service pin switch on the LonWorks

communication module. Set COM-14 Service Pin Enable to ‘1’ to enable the service pin feature. This allows the Lon

Works communication module to send its Neuron ID and Program ID to the network.

Note

The Service Pin may be enabled on the keypad ONCE OLNY, after the inverter has been turned on the first time.

Once decommissioned from the configuration tool, the inverter cannot be commissioned again on a network using

the ‘Enable Service Pin’ parameter. You must turn on the service pin switch on the LonWorks communication module

to connect to the network.

16
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3.2.10 User Object Output Variables (COM-31—38)

COM-31-38 Para Status-1-8

This parameter is used to configure the addresses for User Object output variables. For more details, refer to the ‘User

Object’ section of this manual.

3.2.11 User Object Input Variables (COM-51-58)

COM-51-58 Para Control-1-8

This parameter is used to configure the addresses for User Object input variables. For more details, refer to the ‘User
Object’ section of this manual.

3.2.122 Communication Update (COM-94)

After making changes to the parameters related to configuring Drive Objects using the keypad, a communication
update is required to apply the changes. Set COM g4 Comm Update to ‘Yes' to perform a communication update.
After the update, the Comm Update parameter automatically changes back to ‘No.’

Keypad parameters that require the communication update are listed in the table below.

Codes Parameters
DRV-03 AccTime
DRV-04 DecTime
DRV-18 Base Frequency
DRV-19 Start Frequency
DRV-20 Max Frequency
BAS-11 Pole Number

Note
After commissioning the Hioo Lon Works communication module, COM-g94 Comm Update must be set to ‘Yes' to

apply the inverter's configuration properties configured using the keypad.

17
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3.2.13 Operation Options for a Lost Command- Lost Cmd Mode (PRT-12)

DRV-06 Cmd Source
DRV-o07 Freq Ref Src
PRT-12 Lost Cmd Mode
PRT-13 Lost Cmd Time
PRT-14 Lost Preset F

This parameter is used to select an operation mode to be used when the command is lost. When remote command

via network is lost for the ‘lost command decision time’, the inverter decides that the command is lost.

This feature is available only when DRV-06 is set to ‘4.Fieldbus,’ or when DRV-07 is set to ‘7.Fieldbus.’

With this feature enabled, the selected operation mode is used when the network command is lost.

Settings Description
o None Keeps the inverter operation at lost command.
1 Free-Run The inverter blocks output. The motor performs a free-run stop.
5 The motor decelerates and then stops at the time set at PRT-07 Trip Dec
2 ec
Time.
Hold Inbut The inverter calculates the average input value for 10 sec before the loss of
old Inpu
3 P the speed command and uses it as the speed reference.
The inverter calculates the average output value for 10 sec before the loss
4 Hold Output .
of the speed command and uses it as the speed reference.
5 Lost Preset The inverter operates at the frequency set at PRT-14 Lost Preset F.

18




L

H100LonWorksManual

3.2.14 Lost Command Decision Time- Lost Cmd Time (PRT-13)

DRV-06 Cmd Source
DRV-o07 Freq Ref Src
PRT-12 Lost Cmd Mode
PRT-13 Lost Cmd Time

This parameter is used to set the time the inverter takes to decide that the command is lost. When the remote
command via network is lost for the lost command decision time (PRT-13 Lost Cmd Time + the time set at
nciRdvHrtBt), the inverter decides that the command is lost.

This feature is available only when DRV-06 is set to ‘4.Fieldbus,’ or when DRV-07 is set to ‘7.Fieldbus.’ If the network
command is recovered before the lost command decision time (PRT-13 Lost Cmd Time + the time set at nciRdvHrtBt)
is passed, the inverter does not output a fault trip and continues normal operation.

Lost Command Period Lost Command Period
Comm Line Status
: Command was Lost Command was detected.
,4_., recovered before The inverter runs according to
: i theLostCmdTime. i the Lost Cmd Mode Settings.

i Lost command was

not detected.

«—> >

Time

Caution

Lost command time protection operates only when the ‘nciRcvHrtBt' variable is set to any value other than ‘o’

19



)

H100LonWorksManual

4. Functional Profile

4.1 Node Object

Input Network

-

Output Network

Variable Node Object Variable
nviRequest Mandatory nvoStatus
nv1 SNVT_obj_request \Dl:rtigtc))lts nva SNVT_obj_state
| |
Network Input Variables
Function Variable Name SNVT Type Min Max
Node Object Request nviRequest SNVT_obj_request - -

4.1.1 'nviRequest’ Variable

The 'nviRequest'input variable enables or updates the command inputs from a network. This input variable supports
RQ_ENABLE, RQ_DISABLE, RQ_CLEAR_ALARM, RQ_NORMAL, RQ_CLEAR_STATUS, RQ_UPDATE_STATUS,

RQ_REPORT_MASK.

Network Output Variables
Function Variable Name SNVT Type Min Max
Node Object Status nvoStatus SNVT_obj_status - -

4.1.2 ‘nvoStatus’ Variable

The following table shows the Node Object states indicated by the ‘nvoStatus’ output variable.

Bit Setting Description
Invalid ID Invalid node ID has been requested.
Report mask Reporting supported fields.
Disabled

RQ_DISABLE is active.

Electrical_fault

Drive fault has occurred.

Manual_control

Drive isin local control mode.

In_alarm

Drive alarm has been turned on.

20
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4.2 Drive Object

Input Network e Variable Speed Motor Output Network
Variable Drive (601 O) Variable
1 nviDrvSpeedStpt M[\?th\jfg?;y 4 nvoDrvSpeed
nv SNVT_switch Variables nv SNVT_lev_percent
3 nvoDrvCurrent
nv SNVT_amp
- \
nviDrvSpeedScale _
V2 | SNVT lev_percent Optional nv5 2¥$5¥VVOH
Network _volt
Variables
5 nvoDrvPwr
nv SNVT_power_kilo
V7 nvoDrvRunHours

SNVT_time_hour

ncl7
nch0
nch3
nc48
nc49
nch2

Configuration Properties

nciLocation (Optional)

nciMaxSpeed (Mandatory)
nciMinSpeed (Mandatory)

nciRcvHrtBt (Optional)

nciSndHrtBt (Mandatory)
nciMinOutTm (Optional)
nc158 nciNmISpeed (Mandatory)
nc159 nciNmlFreq (Mandatory)
nc160 nciRampUpTm (Mandatory)

nc161 nciRampDownTm (Mandatory)
nc162 nciDrvSpeedScale (Optional)

N

/

21
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Network Input Variables

Function Variable Name SNVT Type Min Max
Drive Speed Setpoint nviDrvSpeedStpt SNVT_switch N/A N/A
Drive Speed SetpointScaling nviDrvSpeedScale SNVT_lev_percent | -163.840% 163.830%

4.2.1'nviDrvSpeedStpt’ and ‘nviDrvSpeedScale’ Variables

Definition

Network input SNVT_switch nviDrivSpeedStpt
Network input SNVT_lev_percent nviDrvSpeedScale
Description

Variables ‘nviDrvSpeedStpt’ and ‘nviDrvSpeedScale’ are used for run commands and speed references. The state
variable value for ‘nviDrvSpeedStpt’ decides whether to run or stop an inverter. The inverter stops when the
‘nviDrvSpeedStpt’ state is set to ‘o, and runs when it is set to ‘1.’

The ‘nviDrvSpeedScale’ variable provides rotation direction information for the inverter. The inverter operates in the
forward direction (Fx) when the ‘nviDrvSpeedScale’ value is set to a positive number, and in the reverse direction (Rx)

when it is set to a negative number.

Frequency reference information is given by a combination of the ‘nviDrvSpeedScale’ and ‘nviDrvSpeedStpt’ variable
values. The ‘nviDrvSpeedScale’ and ‘nviDrvSpeedStpt’ values are in percentages (%).

To calculate the frequency reference, multiply the ‘nviDrvSpeedStpt’ value with the ‘nviDrvSpeedScale’ value, and
then multiply the resulting value (%) with the base frequency. This means that the ‘nviDrvSpeedScale’ variable
provides the scale value for the ‘nviDrvSpeedStpt’ variable.

For Example, if the 'nviDrvSpeedStpt’ value is set to ‘100 (%)’ and the ‘nviDrvSpeedScale’ value is set to *-8o (%),’ the
resulting value will be -80% (1 X -0.8 = -0.8). As a result, the inverter operates in the reverse direction, at a frequency
that is 80% of the base frequency (if the base frequency is set to 60.00 Hz) and the resulting frequency reference will
be 48Hz (60.00Hz X 0.8).

The ‘nviDrvSpeedScale’ value range is between -163.840% — 163.830%. Therefore, a value of ox7fff (+163.835%)

becomes an invalid data.

22



H100LonWorksManual

L

NviDrvSpeedStpt States and Value Range

State Value Inverter Operating Frequency / Operation State
0 Stop
1 0 Frequency reference at 0% of the base frequency
1 0.5-100.0 Frequency reference at 0.5—100.0% of the base frequency
1 100.0 Frequency reference at 100% of the base frequency
oxFF Auto

In the communication (COMM) group, set DRV-06 Cmd Source to ‘FieldBus’ and DRV-07 Freq Ref Src to ‘FieldBus'’

using the keypad. These settings configure the inverter to receive run commands and frequency references from the

LonWorks communication.

Code Number/

Common Area Address

Code Description

Default

Settings

DRV-06

Cmd Source

Fx/Rx-1

Keypad

Fx/Rx-1

Fx/Rx-2

Int 485

FieldBus

Time Event

DRV-o7

Freq Ref Src

Keypad-1

Keypad-1

Keypad-2

Vi

Reserved

V2

2

Int 485

FieldBus

Reserved

Pulse

nviDrvSpeedScale Range -163.840% —163.830%

nviDrvSpeedScale Defaulto.o00%

23
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Inverter Parameters Related to the 'nviDrvSpeedStpt’ and ‘nviDrvSpeedScale’ Variables

Code Number/ .
Code Description Default Range
Common Area Address
0X0005 Frequency Command 0.00 Hz 0.00 — 400.00
0X0006 Run Command Refer to the ‘Common Area’ section.
DRV-18 Base Frequency 60.00 Hz 30.00—400.00
Note

Network variables ‘nviDrivSpeedStpt’ and ‘nviDrvSpeedScale’ may be used in combination with the ‘nciRcvHrtBt'

variable to configure the lost command options.

Network Output Variables
Function Variable Name SNVT Type Min Max
Drive Speed Feedback nvoDrvSpeed SNVT_lev_percent -163.840% 163.830%
Actual Motor Current nvoDrvCurnt SNVT_amp 0.0A 3276.7 A
Drive Output Voltage nvoDrvVolt SNVT_volt 0.0V 3276.7V
Actual Drive Power nvoDrvPwr SNVT_power_kilo 0.0 kW 6553.5 kW
Drive total running hours nvoDrvRunHours SNVT_time_hour oh 65535 hr

‘nvoDrvSpeed’ Variable

Definition

Network output SNVT_lev_percent

Description

nvoDrvSpeed

The ‘nvoDrvSpeed’ variable is used to output the inverter’s operating frequency as a percentage of the base

frequency. The ‘nvoDrvSpeed’ value is positive if the inverter is running in the forward direction (Fx) and negative if it

is running in the reverse direction (Rx).

For example, if the base frequency is set at 60.00 Hz, and the inverter is running at 30.00 Hz in the reverse direction

(Rx), ‘nvoDrvSpeed’ outputs a value of-50.000%.

Typical Range

24
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Inverter Parameters Related to the ‘nvoDrvSpeed’ Variable

Code Number/ .
Code Description Default Range
Common Area Address
0X000A Output Frequency
0Xx000E Status of Inverter(FWD, REV)
DRV-18 Base Frequency 60.00 Hz 30.00—400.00

4.2.4 ‘nvoDrvCurnt’ Variable

Definition

Network output SNVT_amp

Description

nvoDrvCurnt

The 'nvoDrvCurnt’ variable is used to output the inverter’s output current in amperes (A).

Typical Range  0.0-3276.6 A(0.1A)

Inverter Parameters Related to the ‘nvoDrvCurnt’ Variable

Code Number/ o
Code Description
Common Area Address
X0009 Current
4.2.5 ‘nvoDrvVolt’ Variable
Definition
Network output SNVT_volt nvoDrvVolt

Description

The 'nvoDrvVolt' variable is used to output the inverter's output voltage (V).

Typical Range  0.0-700.0V (0.1V)
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Inverter Parameters Related to the ‘nvoDrvVoltCurnt’ Variable

Code Number/ .
Code Description
Common Area Address
0x000B Output Voltage

4.2.6’'nvoDrvPwr’ Variable

Definition

Network output SNVT_power_kilo nvoDrvPwr

Description

The 'nvoDrvPwrNetWork' variable is used to output the inverter's power output in kilowatts (kW).

Typical Range

0.0 —6553.4 kW (0.1 kW)

Inverter Parameters Related to the ‘nvoDrvPwr'Variable

Code Number/ L.
Code Description
Common Area Address
MAK-01 ,
Inverter Capacity
0X0301

4.2.7'nvoDrvRunHours’ Variable

Definition

Network output SNVT_time_hour nvoDrvRunHours

Description

The 'nvoDrvRunHours' variable is used to output the inverter's total operation time.

Inverter Parameters Related to the ‘nvoDrvPwr’ Variable

Code Number/ o
Code Description
Common Area Address
Total Operation Time
0X0342 .
0x0342 —in days
0X0343

0Xx0343 —in minutes

Network Configuration Variables
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Function Variable Name Optional/ SNVT Type
Mandatory

Location Label nciLocation Optional SCPTlocation
Maximum Motor Speed nciMaxSpeed Mandatory SCPTmaxSetpoint
Minimum Motor Speed nciMinSpeed Mandatory SCPTminSetpoint
Receive Heartbeat Time nciRcvHrtBt Optional SCPTmaxRcvTime
Send Heartbeat Time nciSndHrtBt Mandatory SCPTmaxSndTime
Minimum Send Time nciMinOutTm Optional SCPTMinOutTime
Nominal Motor Speed in RPM nciNmlISpeed Mandatory SCPTnomRPM
Nominal Motor Frequency nciNmlFreq Mandatory SCPTnomFreq
Minimum Ramp Up Time nciRampUpTm Mandatory SCPTrampUPTm
Minimum Ramp Down Time nciRampDownTm Mandatory SCPTrampDownTm
Default Value for nviDrvSpeedScale nciDrvSpeedScale Optional SCPTdefScale

Note

After modifying the parameters related to configuration variables from the keypad, set COM-94Comm Update to

‘Yes' to apply the changes to the configuration variables.

Code Number/ o .
Code Description Default Options
Common Area Address
No
COM-94 Comm Update No
Yes
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4.2.8 Location Label (Optional)
Definition

Network config input SNVT_str_ascnciLocation

Description

The ‘nciLocation’ variable is used to obtain the physical location information (6 byte location string) from the neuron
chip.

Default Empty spaces

4.2.9 Maximum Motor Speed (Mandatory)
Definition
Network config input SNVT_lev_percent  nciMaxSpeed

Description

The ‘nciMaxSpeed'’ variable is used to configure the maximum speed of a motor. The ‘nciMaxSpeed'’ value is
expressed as a percentage of the nominal frequency (nciNmlFreq) configuration value.

For example, if the 'nciNmlFreq’ is 60.0 Hz and the ‘nciMaxSpeed' is set to 120%, the resulting frequency is 72 Hz (60.0

x 1.2). The maximum frequency configured by these variables can be viewed on the keypad at DRV-20 Max Fregq.

Changes cannot be made to the 'nciMaxSpeed’ variable while the inverter is running. Stop the inverter operation
before making changes to the ‘nciMaxSpeed’ variable.
The default value for the ‘nciMaxSpeed’ variable is 100.00%, which is 100% of the base frequency (DRV-18Base Freq),

and the resulting value becomes the maximum frequency (DRV-20 Max Freq).

The ‘nciMaxSpeed' variable values must comply with the following formula.

—-163.840 < Minimum Speed < Maximum Speed < 163.840

Typical Range 100.000 —150.000 % (0.001% increments)
Default 100.000%
Note

As shown in the descriptions above, the ‘nciMinFreq(nciMinSpeed)’ and the 'nciMaxSpeed(%)’ values adjust the
maximum frequency set at DRV-20 Max Freq. Because the maximum frequency (Max Freq) must fall within the 40—
120.00 Hz range, the inverter will maintain the current maximum frequency if the ‘nciNmilFreq’ is changed to a value
less than 40 Hz. (For example, if the ‘nciNmlFreq'is set to 30 Hz and the ‘nciMaxSpeed' is set to 100.00%, the
maximum frequency will not be changed to 30 Hz).
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Inverter Parameters Related to the ‘nciMaxSpeed’ Variablel

Code Number/ o
Code Description Default Range
Common Area Address
DRV-18 Base Frequency 60.00 Hz 30.00 — 400.00
DRV-20 Max Frequency 60.00 Hz £40.00 — 400.00

4.2.120 Minimum Motor Speed (Mandatory)
Definition
Network config input SNVT_lev_percent nciMinSpeed

Description

The 'nciMinSpeed’ variable is used to configure the minimum speed of a motor. The ‘nciMinSpeed’ value is expressed
as a percentage of the nominal frequency (nciNmlFreq) configuration value. For example, if the ‘nciNmlFreq’ is 60.0
Hz and the ‘nciMinSpeed' is set to 10%, the resulting frequency is 6 HZ (60.0 x 0.1). The minimum frequency
configured by these variables can be viewed on the keypad (DRV-19 Start Freq).

Changes cannot be made to the ‘nciMinSpeed’ variable while the inverter is running. Stop the inverter before making
any changes to the 'nciMinSpeed’ variable.

The default value for the ‘nciMinSpeed’ variable (expressed as percentage) is calculated based on the base frequency
and the start frequency (‘DRV-19 Start Freq' divided by 'DRV-18 Base Freq’). Because the default for the start
frequency (DRV-19 Start Freq) is 0.5 Hz, the ‘nciMinSpeed’ variable value becomes 0.8% (0.5/60=0.0083, rounded off
and expressed as a percentage).

The 'nciMinSpeed’ variable values must comply with the following formula.

—163.840 < Minimum Speed < Maximum Speed < 163.830

Typical Range 0.000- 40.000 % (0.001 % increments)
Default 0.000%

# As shown in the descriptions above, the ‘nciMinFreq(nciMinSpeed)’ and the'nciMaxSpeed (%) values adjust the
maximum frequency set at DRV-20 Max Freq. Because the maximum frequency (Max Freq) must fall within the 40—
400 Hz range, the inverter will maintain the current maximum frequency if the ‘nciNmlFreq’ is changed to a value less
than 40 Hz. (For example, if the ‘nciNmlFreq’ is set to 30 Hz and the ‘nciMaxSpeed' is set to 100.00%, the maximum

frequency will not be changed to 30 Hz).
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Inverter Parameters Related to the ‘nciMaxSpeed’ Variable

Code Number/ o
Code Description Default Range
Common Area Address
DRV-18 Base Frequency 60.00 Hz 30.00 — 400.00
DRV-20 Start Frequency 0.50 Hz 0.01-10.00

4.2.11 Receive Heart Beat Time (Optional)

Definition

Network config input SNVT_time_sec

Description

nciRcvHrtBt

The ‘nciRcvHrtBt' variable is used to configure the maximum update interval for the network input variables

‘nviDrvSpeedStpt’ and ‘nviDrvSpdScale’. If the ‘nviDrvSpeedStpt’ and ‘nviDrvSpdScale’ variables are not updated for

the set time (‘nciRcvHrBt' time value + PRT-13 Lost Cmd Time), the inverter decides that the command is lost. It then

runs in the operation mode set by thePRT-12 Lost Cmd Mode.

Lost command time protection operates only when the 'nciRcvHrtBt' variable is set to a value other than 0.0 sec,
DRV-06 Cmd Source or DRV-07 Freq Ref Src is set to ‘Fieldbus’, and PRT-12 Lost Cmd Mode is set to any other value

than ‘None’.

The lost command protection feature is disabled if the ‘nciRcvHrBt variable is set to 0.0 sec.

Typical Range

Default
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Inverter Parameters Related to the ‘nciRcvHrtBt’ Variable

Code Number/
Common Area Address

Code Description

Default

Settings

DRV-06

Cmd Source

Fx/Rx-1

Keypad

Fx/Rx-1

Fx/Rx-2

Int 485

FieldBus

Time Event

DRV-07

Freq Ref Src

Keypad-1

Keypad-1

Keypad-2

Vi

Reserved

V2

2

Int 485

FieldBus

Reserved

Pulse

PRT-12

Lost Cmd Mode

None

None

FreeRun

Dec

Hold Input

Hold Output

Lost Preset

PRT-13

Lost Cmd Time

1.05ecC

0.1-120.0secC

Caution

When the LonWorks network is used as a command source, the inverter’s lost command time becomes the time set

at 'nciRcvHrtBt’ and PRT-13Lost Cmd Time added together. However, if the ‘nciRcvHrBt' variable is set to 0.0 sec, the

lost command protection feature is disabled.
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4.2.12 Send Heart Beat Time (Mandatory)
Definition
Network config input SNVT_time_sec nciSndHrtBt

Description

The ‘nciSndHrtBt’ variable is used to configure the time it takes to perform a data update on the network, regardless
of the presence of changes in the data.

The ‘nciSndHrtBt’ variable configures the maximum output time for the network output variables ‘nvoDrvSpeed’,

‘nvoDrvCurnt’, ‘nvoDrvVolt’, ‘nvoDrvPwr’, and ‘nvoDrvRunHours.’

Typical Range 0.0 — 6553.4 Sec
A value of oxFFFF (6553.5 sec) is invalid data.
Default 0.0 sec (Send Heart Beat feature is disabled)

4.2.13 Minimum Out Time (Optional)
Definition
Network config input SNVT_time_sec nciMinOUtTm

Description

The 'nciMinOUtTm’ variable is used to configure the minimum wait time before the output variables ‘nvoDrvSpeed’,
‘nvoDrvCurnt’, ‘nvoDrvVolt’, ‘nvoDrvPwr’, and ‘nvoDrvRunHours' are sent to the network.

Rather than reflecting the changes in the variables each time they are made, a network update is performed when the

set period of 'nciMinOutTm’ has elapsed to reflect the changes. This feature is used to decrease network traffic.

Typical Range 0.0 - 6553.4 sec (0.1 sec increments)
A value of oxFFFF (6553.5 sec) is invalid data.
Default 0.0 sec (Minimum Out Time feature is disabled)

4.2.14 Nominal Motor Speed in RPM (Mandatory)
Definition
Network config input SNVT_freq_hz nciNmlSpeed

Description

The ‘nciNmlSpeed’ variable is used to configure the inverter's base frequency.

The default value for the ‘nciNmISpeed’ variable is 1800.00 RPM which is the default base frequency of 60Hz set at
DRV-18 Base Freq, expressed in PRM (for a 4-pole motor). When the ‘nciNmlISpeed’ value is changed, the value (RPM)
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converted back to Hertz (Hz) is reflected in DRV-18 Base Freq.

The following formula converts an RPM value into Hertz (Hz). In this formula, the number of motor poles is set at M2-

10 Pole Num. The motor pole number must be configured correctly to ensure proper operation.

Base FrequencyHz) x 120
the number of motor poles

The number of rotation per minute =

Valid Range 0-65534 RPM (1 RPM)
Default 1800 RPM

Inverter Parameters Related to the ‘nciNmlSpeed’ Variable

Code Number/ .
Code Description Default Range
Common Area Address
BAS-11
Pole Number 4 2-48
0XoEoA
DRV-18 Base Frequency 60.00 Hz 30.00 — 400.00

Note

When a change is made to the ‘nciNmISpeed’ variable, it is automatically reflected in the ‘nciNmlFreq’ value. For
example, if the current ‘nciNmiSpeed’ value is set to 1800 RPM, the ‘nciNmlFreq’ is set to 60.0 Hz, DRV-18 Base
Frequency is set to 60 Hz, and BAS-11 Pole Number is set to 4 (poles), decreasing the ‘nciNmlFreq’ value to 1700 RPM
changes the 'nciNmlFreq’ value to 56.7 Hz (a rounded-up value of the DRV-18 Base Frequency value), and DRV-18
Base Frequency to 56.66 Hz.

When the values set at ‘nciNmlISpeed’ or ‘nciNmlFreq’ are changed, the changes are reflected in DRV-19 Start
Frequency and Drv-20 Max Frequency as well. In the example above, if the ‘nciMaxSpeed' is set to 100.000% and
‘nciMinSpeed’ is set to 10.000%, DRV-19 Start Frequency is changed to 5.66 Hz and Drv-20 Max Frequency is changed
t0 56.66 Hz.

4.2.15 Nominal Motor Frequency (Mandatory)
Definition
Network config input SNVT_freq_hz nciNmlFreq

Description

The ‘nciNmlFreq’ is used to configure the motor’s base frequency. The ‘nciNmliFreq’ value is essential in configuring
the motor’s minimum and maximum frequency (‘nciMinSpeed’ and 'nciMaxSpeed’) because these values are
expressed as a percentage of the value set at 'nciNmlFreq.’ The default ‘nciNmliFreq’ value is 60 Hz which is the

default frequency set at DRV-18 Base Fregq.
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Valid Range 30.0-400.0 (0.1 Hz)

Default 60.0 Hz

Inverter Parameters Related to the ‘nciNmlFreq’ Variable

Code Number/ .
Code Description Default Range
Common Area Address
DRV-18 Base Frequency 60.00 Hz 30.00 — 400.00

4.2.16 Minimum Ramp Up Time (Mandatory)

Definition

Network config input SNVT_time_sec

Description

nciRampUpTm

The ‘nciRampUpTm’ variable is used to configure the inverter’s acceleration time. When the ‘nciRampUpTm’ value is

changed, it is reflected in DRV-03 Acc Time. The default ‘nciRampUpTm’ value is 20.0 sec, which is the default

acceleration time that is set as DRV-03 Acc Time.

Valid Range 0.0-600.0 sec (0.1 sec increments)

Default 20.0 Sec

Inverter Parameters Related to the ‘nciRampUpTm’ Variable

Code Number/ _
Code Description Default Range
Common Area Address
0X0007 ) o
Acc Time (Acceleration time) 20.0 Sec 0.0 -600.0
DRV-03

4.2.17 Minimum Ramp Down Time (Mandatory)

Definition

Network config input SNVT_time_secnciRampDownTm

Description

The ‘nciRampDownTm'’ variable is used to configure the inverter's deceleration time. When the ‘nciRampDownTm’

value is changed, it is reflected in DRV-o04 Dec Time. The default ‘nciRampDownTm’ value is 30.0 sec, which is the

default acceleration time set at DRV-o4 Dec Time.

Valid Range 0.0-600.0 sec (0.1 sec increments)

Default 30.0 sec
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Inverter Parameters Related to the ‘nciRampDownTm’ Variable

Code Number/ o
Code Description Default Range
Common Area Address
0x0008 . o
Dec Time (Deceleration time) 30.0 5eC 0.0-600.0
DRV-04

4.2.18 Default for nviDrvSpeedScale (Optional)
Definition
Network config input SNVT_lev_percentnciDrvSpeedScale

Description
The 'nciDrvSpeedScale’ value is used as the default value of the network output variable ‘nviDrvSpeedScale.’

Valid Range -163.840—-163.830 (0.005 %)
Default 0.000 %
Note

The inverter parameters DRV-18 Base Freq, DRV-19 Start Freq, DRV-20 Max Freq, BAS-11 Pole Num, DRV-03 Acc
Time, and DRV-04 Dec Time are closely related to the configuration property variables ‘nciNmlFreq’, ‘nciNmlISpeed’,
‘nciMaxSpeed’, ‘nciMinSpeed’, ‘nciRampUPTm’, and ‘nciRampDownTm’ in Drive Objects.

After making changes to the parameter values for DRV-18 Base Freq, DRV-19 Start Freq, DRV-20 Max Freq, BAS-11
Pole Num, DRV-03 Acc Time, and DRV-04 Dec Time using the inverter keypad, either turn off the inverter and then
turn it back on, or set COM-g94CommUpDate to ‘Yes' to reflect the changes in the configuration property variables
‘nciNmlFreq’, ‘nciNmliSpeed’, ‘nciMaxSpeed’, ‘nciMinSpeed’, ‘nciRampUPTm’, and ‘nciRampDownTm’.

For example, if the inverter parameters are set as shown in the following table, the ‘nciMaxSpeed’ value becomes

120.000%, the ‘nciMinSpeed’ value becomes 20.000%, the ‘nciNmlSpeed’ value becomes 1,500 RPM, the ‘nciNmliFreq’

value becomes 50.0Hz, the ‘nciRampUpTm’ value becomes 19.0 sec, and the ‘nciRampDownTm’ becomes 29.0 sec.

Code Parameter Name Value Code Parameter Name Value
DRV-03 AccTlme 19.0 sec DRV-o04 DecTlme 29.0 5ec
BAS-11 Pole Num 4 DRV-18 Base Freq 49.99 Hz
BAS-19 Start Freq 10.00 Hz BAS-20 Max Freq 60.00 Hz

(@ The 'nciNmlFreq’ variable value uses one decimal place and the DRV-18 Base Freq variable uses two decimal places.
Because of the difference, the DRV-18 Base Freq value needs to be rounded up to one decimal place before it is

adopted as the 'nciNmlFreq’ variable. The value set at DRV-18 becomes 5o Hz after it is rounded up to one decimal
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place, and the ‘nciNmliFreq’ value is 5o Hz.

BaseFreq x 120 _49.99 x 120 — 1.500RPM

@ nciNmlSpeed =

the number of motor poles - 4

@ nciMaxSpeed = Maxlreq x100(%) _60.0 x100(%) =120.000%
BaseFreq 50.0

@ nciMinSpeed = Startlreq x100(%) = 10.0 x100(%) = 20.00%
BaseFreq 50.0

The ‘nciNmlFreq’ values must be used in the formula for the base frequency values.

The maximum frequency (MaxFreq) value cannot be set higher than 163.830% of the base frequency (Base Freq).

Therefore, the maximum value of the ‘nciMaxSpeed’ variable is 163.830%.
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4.2 User Object (User Function Profile Type)

Input Network

-

Variable

User Object(20001)

~

nvi

nviUsrParaCtrl1

SNVT_count
\
5 nviUsrParaCtrl2
nv SNVT_count
\
nviUsrParaCtrl3
nv3 SNVT_count
[
4 nviUsrParaCtrl4
nv SNVT_count
|
nviUsrParaCtrl5
nvo SNVT_count
\
5 nviUsrParaCtrl6
nv SNVT_count
\
nviUsrParaCtrl7
nv7 SNVT_count
nviUsrParaCtrl8
nv8

SNVT_count

Mandatory
Network
Variables

Output Network

Variable
nvoUsrParaState1
nv9 SNVT_count
\
nvoUsrParaState?2
nv10 SNVT_count
\
» nvoUsrParaState3
nv SNVT_count
\
(o nvoUsrParaState4
nv SNVT_count
|
03 nvoUsrParaStateb
nv SNVT_count
\
14 nvoUsrParaState6
nv SNVT_count
\
1 nvoUsrParaState7
nvis SNVT_count
|
16 nvoUsrParaState8
nv SNVT_count

nct

Configuration Properties

nciUsrRevHrtBt (Optional)
nc2 ncilUsrSndHriBt (Optional)
nc3  nciusrMinOutTm (Optional)
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Network Input Variables

Function Variable Name SNVT Type Min. Max.
User Parameter Control1 nviUsrParaCtrl1 SNVT_count ) 65535
User Parameter Control2 nviUsrParaCtrl2 SNVT_count 0 65535
User Parameter Control3 nviUsrParaCtrl3 SNVT_count 0 65535
User Parameter Controls nviUsrParaCtrlg SNVT_count 0 65535
User Parameter Controls nviUsrParaCtrls SNVT_count 0 65535
User Parameter Control6 nviUsrParaCtrl6 SNVT_count 0 65535
User Parameter Controly nviUsrParaCtrly SNVT_count 0 65535
User Parameter Control8 nviUsrParaCtrl8 SNVT_count 0 65535

4.3.1 nviUsrParaCtrla—nviUsrParaCtrl8
Definition
Network input SNVT_count nviUsrParaCtrla —nviUsrParaCtrl8

Description

Network input variables ‘nviUsrParaCtrli—-nviUsrParaCtrl8" are used to provide added flexibility while using LS
inverters. Because these variables are user-definable to match with the inverter parameters that the users intend to
adjust rather than permanently assigned to certain parameters, more convenient and enhanced configuration of the
inverter over a network becomes available.

For example, if the user decides to modify COM51-COMs58 parameters over the network, these parameters may be
assigned to the network variables ‘nviUsrParaCtrli-nviUsrParaCtrl8.' Then, by registering addresses oxooos
(Frequency Reference), 0x0006 (Command Source) and ox0007 (Acceleration Time) to the inverter's communication
parameters (COM51, COM52, and COM53), users can control the frequency reference with ‘nviUsrParaCtrl1’, provide
run commands with ‘nviUsrParaCtrl2,” and adjust acceleration time with ‘nviUsrParaCtrl3.’

If the user intends to operate the inverter in the reverse (Rx) direction at 6000 Hz, with a 10.0 sec acceleration time,
‘nviUsrParaCtrl1’ may be set to 6000, ‘nviUsrParaCtrl2" to oxo004, and ‘nviUsrParaCtrl3’ to 100.
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Inverter Parameters Related to the ‘nviUsrParaCtrli— nviUsrParaCtrl8’ Variables

Code Number/ o
Code Description Default Range
Common Area Address

COM-5o User Parameter Control Number 3 0-8

COM-m;1 User Parameter Control 1 0X0005 0-oxFFFF
COM-52 User Parameter Control 2 0X0006 0-oxFFFF
COM-53 User Parameter Control 3 0X0000 0-oxFFFF
COM-g4 User Parameter Control 4 0X0000 o0-oxFFFF
COM-5g User Parameter Control g 0X0000 0-oxFFFF
COM-56 User Parameter Control 6 0X0000 0-oxFFFF
COM-57 User Parameter Control 7 0X0000 0-oxFFFF
COM-58 User Parameter Control 8 0X0000 o—oxFFFF

Note

When the inverter is used on a Lon Works network, COM-5o User Parameter Control Number is automatically set to

‘8" If the user sets COM-5o0 to any other value from the keypad, it automatically reverts back to ‘8.’

Network Output Variables

Function Variable Name SNVT Type Min Max
User Parameter State1 nvoUsrParaState1 SNVT_count 0 65535
User Parameter State2 nvoUsrParaState2 SNVT_count 0 65535
User Parameter State3 nvoUsrParaState3 SNVT_count 0 65535
User Parameter States nvoUsrParaStates SNVT_count 0 65535
User Parameter States nvoUsrParaStates SNVT_count 0 65535
User Parameter State6 nvoUsrParaState6 SNVT_count 0 65535
User Parameter State7 nvoUsrParaState7 SNVT_count 0 65535
User Parameter State8 nvoUsrParaState8 SNVT_count 0 65535
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4.3.2 nviUsrParaStatei—nviUsrParaState8
Definition
Network output SNVT_count NvoUsrParaStatei—nvoUsrParaState8

Description

Network input variables ‘nvoUsrParaState1 — nvoUsrParaState8’ are used to provide flexibility in the monitoring
features of the LS inverters. Because these variables are user-definable to match with the inverter parameters that
the users intend to monitor, rather than permanently assigned to certain monitoring parameters, easy monitoring of
the inverter parameters over a network becomes available.

For example, if the user decides to monitor COM31-COM38 parameters over the network, these parameters may be
assigned to the network variables ‘nvoUsrParaState1 — nvoUsrParaState8.' Then, by registering addresses
ox000A(Output Frequency), oxoooB(Output Voltage), and ox941E (Jog Frequency) to the inverter's communication
parameters (COM31, COM32, and COM33), users can monitor the output frequency with ‘nvoUsrParaState1’, the
output voltage with ‘nvoUsrParaState2,’ and the jog frequency with ‘nvoUsrParaState3.’

If the inverter is operating at 30 Hz with the DC link voltage of 150.0V and the jog frequency is 20.00 Hz,

‘nvoUsrParaState1’ displays 3000, ‘nvoUsrParaState2’ displays 1500, and ‘nvoUsrParaState3’ displays 2000.

Inverter Parameters Related to the ‘nviUsrParaStateo— nviUsrParaState7’ Variables

Code Number/ .
Code Description Default Range
Common Area Address

COM-30 User Parameter State Number 3 0-8

COM-31 User Parameter State 1 0X000A 0-oxFFFF
COM-32 User Parameter State 2 0x000E 0-oxFFFF
COM-33 User Parameter State 3 oxoo0oF 0-oxFFFF
COM-34 User Parameter State 4 0X0000 0-oxFFFF
COM-35 User Parameter State 5 0X0000 0—-oxFFFF
COM-36 User Parameter State 6 0X0000 0—-oxFFFF
COM-37 User Parameter State 7 0X0000 0—0oxFFFF
COM-38 User Parameter State 8 0X0000 o0-oxFFFF

Note
When the inverter is used on a LonWorks network, COM-30 User Parameter Control Number is automatically set to
‘8", If the user sets COM-30 to any other value from the Keypad, it automatically reverts back to ‘8.’
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Network Configuration Variable

. Optional/
Feature Variable Name SNVT Type
Mandatory
Receive Heartbeat Time for User Object nciUsrRcvHrtBt Optional SCPTmaxRcvTime
Send Heartbeat Time for User Object nciUsrSndHrtBt Optional SCPTmaxSndTime
Minimum Send Time for User Object nciUsrMinOutTm Optional SCPTMinOutTime

4.3.3 Receive Heart Beat Time for User Object (Mandatory)
Definition
Network config input SNVT_time_sec nciUsrRcvHrtBt

Description

The ‘nciUsrRcvHrtBt' variable is used to configure the maximum update interval for network input variables
‘nviUsrParaCtrli-nviUsrParaCtrl8." If the ‘nviUsrParaCtrli-nviUsrParaCtrl8' variables are not updated for the set time
(‘nciRcvUsrHrBt' time value + PRT-13 Lost Cmd Time), the inverter decides that the command is lost, and runs in the
operation mode set at PRT-12 Lost Cmd Mode.

Lost command time protection operates only when the ‘nciUsrRcvHrtBt' variable is set to a value other than ‘o,” DRV-
06 Cmd Source and DRV-o07 Freq Ref Src is set to any other value than ‘Fieldbus,’ and PRT-12 Lost Cmd Mode is set to
any other value than ‘None.’
The lost command protection feature is disabled if the ‘nciUsrRcvHrBt' variable is set to 0.0 sec.
Typical Range 0.0 —120.0 sec (0.1 5ec)

A value of oxFFFF (6553.5 sec) is invalid data.

Default 0.0 sec (Receive Heart Beat is disabled)

Inverter Parameters Related to the ‘nciUsrRcvHrtBt’ Variable

Code Number/ .. .
Code Description Default Settings
Common Area Address
DRV-06 Cmd Source Fx/Rx-1 Keypad
Fx/Rx-1
Fx/Rx-2
Int 485
FieldBus
Time Event
DRV-o07 Freq Ref Src Keypad-1 Keypad-1
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Keypad-2

Vi

Reserved

V2

2

Int 485

FieldBus

Reserved

Pulse

PRT-12

Lost Cmd Mode

None

None

FreeRun

Dec

Hold Input

Hold Output

Lost Preset

PRT-13

Lost Cmd Time

1.0seC

0.1-120.0s€ecC

Note

When the LonWorks network is used as a command source, the inverter’s lost command time becomes the time set
for the 'nciUsrRevHrtBt’ and PRT-13 Lost Cmd Time added together. However, if the ‘nciRcvHrBt' variable is set to 0.0

sec, the lost command protection feature is disabled.

4.3.4 Send Heart Beat Time for User Object (Mandatory)

Definition

Network config input SNVT_time_sec

Description

nciUsrSndHrtBt

The User Object network output variable ‘nciUsrSndHrtBt' is used to configure the maximum output times

for'nvoUsrParaState1 — nvoUsrParaState8'variables.

Typical Range

Default

42

0.0 - 6553.4 Sec

A value of oxFFFF (6553.5 sec) is invalid data.
0.0 sec (Send Heart Beat is disabled)
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L

4.3.5 Minimum Out Time for User Object (Mandatory)
Definition
Network config input SNVT_time_sec nciUsrMinOUtTm

Description

The *nciUsrMinOUtTm’ variable is used to configure the minimum wait time before the network output variables
‘nvoUsrParaStatei-nvoUsrParaState8’ are sent to the network.

Rather than reflecting the changes in the variables each time they are made, a network update is performed when a

set period of 'nciUsrMinOutTm’ has elapsed to reflect the changes. This feature is used to decrease the network

traffic.
Typical Range 0.0 - 6553.4 sec (0.1 sec increments)

A value of oxFFFF (6553.5 sec) is invalid data.
Default 0.0 sec (Minimum Out Time is disabled)
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5. LED Information

The HiooLonWorkscommunication module has four LEDs that indicate the current operation status of the

communication module. The following list shows the LED indicators on the H10o LonWorks communication module.

CPU (Green)

ERROR (Red)

Service (Green)

COMM (Green)

Indicator

Color

Description

SERVICE

Green

OFF - indicates that the H1io0 LonWorks communication module has been configured.
Flashing (0.5 Hz) — indicates that the Hio0 LonWorks communication module has not
been configured.

ON - lights when the service switch is turned on. If the LED stays on after turning off
the service switch, it means that the H1oo LonWorks communication module does not
have the LonWorks application installed in it.

Flashing in 2-sec intervals - indicates that the Hioo LonWorks communication
module has not been configured.

Flashing intermittently — indicates that electronic interference is affecting the
LonWorks network. Inspect network cables to ensure that the connections are secure.

CPU

Green

Flashing in 1-sec intervals- indicates that power is supplied to the communication
module and the CPU is operating normally.

COMM

Green

OFF - indicates that the module is not communicating.
Flashing —indicates that the module is currently communicating.
When the COMM LED flashes, the ‘ON’ state indicates transmission and the ‘OFF’ state

indicates reception.

ERROR

Red

CPU, ERROR LED flashing simultaneously- indicates a CAN (controller area
network) communication error. CAN refers to the type of interface used for
communication between the LonWorks communication module and the Hioo Inverter.
Check the ‘Option Trip’ messages on the Keypad display.

Flashing intermittently- indicates that electronic interference is affecting the
LonWorks network. Inspect the network cables to ensure that the connections are

secure.

Note

Error LED or service LED may flash if one of the two communication cables (A or B) is not wired properly. Inspect the

communication cables to ensure that the connections are secure.
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1.1 LonWorksgt?

LonWorks Jl=2 EchelonAMOlA 2HS0 R0 LonWorks Networke 24 Ats3t S0 ZOI
ZLICE LonWorks Network2 Master/Slave JHE0l 1) NetworkOl U= Z2E Node(Device)
LonTalk Z2E2& S4 gLICH. el LonWorks NodeS0l CHE HMZSIAU AEHO0IX &2
HALICH o SE4E2 LonWorksOlA HMISot= Standard Network Variable Type(SNVT)E

M Jts3t2 H100 LonWorks &4 9tE % Standard Network Variable Type H+E A& &L
B Network B= Y282t &2 HaJE JCH ZII00 Installation ToolOll 2lofA &

S HLE KM FH US2Z HOIEI S4I2 ot ELICH 2 B2 &2 HaE HAW =

BLE Al Network B TypeOl &O0F0F &LICH

== )]

1.2 LonWorks =& JIEE AIE56I3?
OIHES MO & ZLEZEO0l LonWorks Master ModuleOl 2ol Kl
otLES S4l A2 2 [h£=2 OIHEI} &% Jisold & HEes 22 £
2
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ol
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SLICH 8t A0l 2t
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1.3 H100 LonWorks 8%
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1.4 NS5 €3S

0l SEEE HSS Orei2t
-. LonWorks s¢I 2=:

. LonWorks Di=g: 18

. M3 LEAE: 208

.3 Pin H4YH 104

S8 2s AX 1M

&
1t



H100 LonWorks AFSMHE A

-

2. LonWorks &4l 4

2.1 LonWorks S4! Technical Data

2
=

0%

LonWorks

SN 2 ME

[N
Ty rio

OIHENAN 32 23

Network Topology

Free Topology
(Bus, Star, Loop, 0|E9 X& 2% Jis &)

S 4l BaudRate

78 Kbit/s

LonWorks &&! Chip

FT3150-P20 chip from Echelon

LonWorks transceiver FT-X1
Data types Peer-to-peer =4l
Channel Type TP/FT-10

Transfer cable

Free Topology Twisted Pair

Z 8% Node =

X 2 - S (48bit addressing)
HOHES %04 642 (Master Z&)

NIHE &
U dE Al

Free Topology : 500m
Bus Topology : 2700m

AE Ot

oir
ror

PDO

Node Object
Variable Speed Motor Object(6010)*
User Object(20001, User Function Profile Type)?

LonWorks H<EH

Pluggable H4!E

o
0
d
02

Free Topology : 50Q
Bus Topology : 100Q
SHHE WE

Topology €2 & H&2 A/XE A

2 User Object= Manufacturer Object2 XtALZt FlexibilityS X33 £ Object
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2.3 LonWorks E4 2
A1) 2IHEHe MY¥S OFF £
M0 HX MNEHHA LonWorks 4 P2 = 22
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2.4 LonWorks 4S8 A& HUYHS 32X & Z2HEE
H100 LonWorks E&! IIE= Pluggable HYEH HIZ&LICH
Otch HE= HLHW st &5 YLICH LonWorks 41 HOIS2 HYH 18 280 HZEH &LICH
LonWorks 412 =240] I W0 =4 1 80l Hol=22 AZ5tH ELILCH
No NS &9
1 A
Network ¢S & (=4 218)
2 B
3 S Shield

¥ LonWorksE 4l I

_,_

E0lM= PTR AK 950/03-5.0-GREENS AtEZ&!LICH (3PINHAHH)

2.5 Hardware &Xx| gt

Z1)) HHS MRS OFF = S4 UWEHAIE A2 AL,

ol

HAA0| AKX AEHOMIAM LonWorks S4l IEE & =2 HH otH LonWorks & IIER OIHEH 2
M 2S00 Mg £ USLICH AIHES 2HEMo 0| 285 UME ZF LonWorks E4I IIEE
& E2 HMA otAR

LonWorks E4I2 (M TopologyE WEHA 2H0| Jise

oon
°
o

FT NO

NG, NO | | | | NO NO

BUS NO NO BUS

NO NO FT NO
a) Star topology b) Bus topology ¢) Ring topology
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2.6 £% JH0IS 2ol

H100 LonWorks &4 IIEE &Xl Al Otei0l A= Quick GuideE &HZolAH AXIGHNAIL.

1) H100 LonWorks S&l ItE9 Z&ES E1 H100 LonWorks S4&l IS QEECZ =MGR Z2
A2 =0l SHYAIL.

2) H1000 M2 HZZS ot H1002 JIs0l 2Bt2H F& =X =222 &L IIWE 22
ol SCEM CIHH 2™0| SHIEX &0l SLICH

3) H1002 &S 11 AHEHWH EXE M0
OC Link M2 =3

4) H100 CIHEHO H
LonWorks &4l JIEE Z&= &LIC

5) 84 AHO0IS(A, B2 HZELICL LonWorkssS4l H0I22 =40 B2 242 Dot &1
gZotd UL BtEA A, B2dS & ¢HE olEA2
6) S NodeJlt NetworkOil 2 DFXISH0 42 SIUACHH B HE 83 ARIXE ME ot B 4%

7) LonWorks S4&I IJIEE Configurationg o FII <M  External Interface It
100_LONWORKS.XIF) 2t Resource I E http://www.lsis.com UM Ct2 EOHNAIL.

8) CIHE O MEZS CIItet & H100 KeypadE O0I&di A CNF-30 Option-1 TypeOl “LonWorks” 2 At
S22 HA H& X Eol

9) LonWorks S4I 2+& e :

10) H100 LonWorks S4I 9I=°] LED MHE &4 SLICH & HEZ Configurations
™ SERVICE LEDI} 0.5Hz
11) H100 QIHEIS HRS Offst =
H100 LonWorks &4 9t& &X|
H100 CIHHE{ S MRS CtAl @l

=J

T

ol
I
=
x0)

LKl

T
ro

322

HU
0
ne
1o
-
o
Ol

o
S
—
-
=
rx
154
=]
i
=)
n
Ju
vl
-
ro

he HT J|ITHELU L.
&t = Network Tool2 0IEdHA ConfigurationS &tLICH.

X)) CIHE 2 MS22 LonWorks E41 Al BIEAl 8 B2 ConfigurationS off F=0{0F &LICI. H100
LonWorks S4 JIEJF H100 2IHE N &=0| & = Configuration 0] & Xl £2™ LonWorks &410]
OI2 U XXl 2&LICH

Configuration & H100 LonWorks S4! JIEQ 2IHE 2t WS CEHBIOIA S&2 otAl 20 Option
Trip0l ZA8tLICE. ol XIBt Configuration £ H100 LonWorks S4! JIEQ QHEHE FAMEHCZE U
OIEHIOIA SAI0] M EI2 =2 Option Trip2 oAl & ASSIAAL.

Configuration2 otJ| oA SVC A2IXIE ON & OFF ol &LICH.

Configuration0l 82&892 ZLIH Service LEDIF Off T 0F & LILCH.
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2.7 Baud Ratelll (& =0 S&IAHC

HERKIE FH6t= Topologyet S4l HOI=2 SF0 ek OF

o 20l Hl S4 NS HMEE
LICH O HRIE 218 Z20s S4 20| ol 2ES & = 9ls

BUS Topology

S4l oIS B8 % CH Bus Length
Belden 85102 2700m
Belden 8471 2700m

Level IV, 22AWG 1400m

JY(St) Y 2x2x0.8 900m

TIA Category 5 900m

Free Topology

s4 ol == Cletol & 2t ) = O
Z O Hel Z JHolg 20|
Belden 85102 500m 500m
Belden 8471 400m 500m
Level IV, 22AWG 400m 500m
JY(St) Y 2x2x0.8 320m 520m
TIA Category 5 250m 450m
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3.

OltHY IctolH

3.12& Iict0IY 2lAE

Code

om0y 01

ZI|&k

Range

CFG-30

Option-1 Type

DRV-06

Cmd Source

1.Fx/Rx-1

0. Keypad

1. Fx/Rx-1

2. Fx/Rx-2

3. Int 485

4. FieldBus

5.Time Event

DRV-07

Freqg Ref Src

0.Keypad-1

(@]

. Keypad-1

. Keypad-2

V1

V2

2

. Int 485

. Fieldbus

. Pulse

BAS-04

Cmd 2nd Src

1. Fx/Rx-1

. Keypad

. Fx/Rx-1

. Fx/Rx-2

. Int 485

. FieldBus

.Time Event

BAS-05

Freq 2nd Src

0. Keypad-1

. Keypad-1

. Keypad-2

V1

V2

2

. Int 485

. Fieldbus

. Pulse
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Code ItctolEr 018 xJ|g Range
IN-65~71 P1~P7 Define 17.2nd Source
COM-06 FBus S/W Ver -

COM-09 FBus LED -
COM-10 Opt Parametert
COM-11 Opt Parameter2 - -
COM-12 Opt Parameterd
COM-13 Opt Parameter4 - -

0.No
COM-14 Opt Parameterb 0.No

1.Yes
COM-31 Para Status-1 0x000A 0~0xFFFF
COM-32 Para Status-2 0x000E 0~0xFFFF
COM-33 Para Status-3 0x000F 0~O0xFFFF
COM-34 Para Status—-4 0x0000 0~0xFFFF
COM-35 Para Status-5 0x0000 0~O0xFFFF
COM-36 Para Status-6 0x0000 0~O0xFFFF
COM-37 Para Status-7 0x0000 0~0xFFFF
COM-38 Para Status-8 0x0000 0~0xFFFF
COM-51 Para Control-1 0x0005 0~0xFFFF
COM-52 Para Control-2 0x0006 0~0xFFFF
COM-53 Para Control-3 0x0000 0~0xFFFF
COM-54 Para Control-4 0x0000 0~0xFFFF
COM-55 Para Control-5 0x0000 0~0xFFFF
COM-56 Para Control-6 0x0000 0~0xFFFF
COM-57 Para Control-7 0x0000 0~0xFFFF
COM-58 Para Control-8 0x0000 0~0xFFFF
COM-94 Comm Updata 0.No ?: $‘§S

0. None

1. Free—Run

2. Dec
PRT-12 Lost Cmd Mode 0.None 3. Hold Input

4. Hold QOutput

5. Lost Preset
PRT-13 Lost Cmd Time 1.0 sec 0.1 ~120.0 sec
PRT=14 Lost Preset F 0-Hz ALE 2 =t B 7 ]
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3.2 J|2 Field Bus LIi2t0|IH &Y
3.2.1 3¢l 3t EE HA| - Option Type (CNF-30)

CNF-30 Option Type
S HE S8 ot B2 =22 HAIELIOH

LonWorks S41 IS &= Al CNF-30 Option TypeOl “LonWorks™et) HEAIJF & LICH

Option Typelil =& S& = Y0l ZAIJF ©X 22™ OIHEH 2H 2 LonWorks S&l JtE 2+
O Interface S4&101 BAHO0|IX #sLICH

w]

3.2.2 2IHH & XN&F LA &3 - Cmd Source(DRV-06)

DRV-06 Cmd Source
& g AAE HF &L
LonWorks E4102 QIHEE 2&/EX XNds 6t & HL drv Cmd SourceE “4.Fieldbus” 2
AXZ oll0F &LICH

3.2.3 2IHH FIls= XN&E LA 43 - Freq Ref Src(DRV-07)

DRV-07 Freq Ref Src
OIHES I X8 AAE &F &L

LonWorks S4IC2 QOIHES XE FI£EE BH6D] A2 AL Frq Freq Ref Src € “7.Fieldbus”
2 488 oioF §LICt.

3.2.4 A 2 2& 2 dE (S LES H&ol MEoll a2 ER)

BAS-04 Cmd 2nd Src

BAS-05 Freq 2nd Src

IN-65~71 P1~P7 Define
CHls €8 HAE 01806t =t 88 & 2d g8 5= H 22 £3 gez gdad &= US
LICt. LonWorks &¢I JtE S 0|80t CIHH =2MZFRH FAH2lA 2HS otd U= 2R,
22l MHE SKotl 2IHE 2MUA 28 ot 22 AAEE = USLICH
IN-65~712] P1~P7&XtJt 2nd Source2 &&O0| T US M At=2ots JIsLUT
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3.2.5 2IHAHOI F&=E S& JIE HE HAl - Fbus S/W Ver (COM-06)

QI EI0I &&E LonWorks S&l It=2 HES HAIELILH

3.2.6 S4l AEl LED AEf HAl - Fbus Led(COM-9)

o

LonWorks S4&I JtE0 &&=l 4J42 LED®! CPU, ERR, SERIVCE, COM LEDS| HE AEHE HA
= HietOIe LICh

JIIHE UM 2LEZNAN 2AZ2Z COM, SERVICE, ERR, CPU LEDS =22 LED AEHE HA
LICH

o

COM-09 LED State A& 0il) 1101

D == COM SERVICE FRR CPU
s (GREEN) (GREEN) (RED) (GREEN)
olg| ON ON OFF ON

LCD KPD &t E E i E

3.2.7 Neuron ID XAl - Opt Parameter1~3(COM-10~12)

COM-10 Opt Parameter1
COM-11 Opt Parameter?2
COM-12 Opt Parameter3

Neuron IDE= 6Byte gt2& S4l IIES Neuron Chip2 Neuron IDE KeypadOl EAlIoH SLICH
COM-10, 11, 12 =AJI Neuron IDS &% -> ot¥ MEE UEIHD HEX 22 UEIWD %4D]
Mg OietOle LUt

A 210 WERIAE &Xl & M LonWorks S&I ItE0 U= Service Pin ARXIE UESH
dE 4X otk 210 =322 AX otdA & I Neuron ID1~30 HAIE &= 0lZoHA &XIOt
Jts&LIC

15
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3.2.8 Node &Ei Al - Opt Parameter4(COM-13)

COM-13 Opt Parameter4

HERZ Interfaced AEE HAl ot= I 88 Hiet0le LLICH 232 Configured on-line &
EfOI2 Nodelt WE<R A Commmsmn% ot on-line &EIE OIDIE |Ct. Soft/Bypass/Hard off-
line2 WEKIAN =0 GtX 28 AEHE LIEFHLICH

H4F

0 Unknown state

02

1 Unconfigured

Applicationless

Configured on-line

Configured off-line
Soft off-line

Configured bypass off-line

~N OO | OB~

Hard off-line, Bypass off-line

3.2.9 Service Pin Enable - Opt Parameter5(COM-14)

COM-14 Opt Parameterb

Service Pin Jls2 LonWorks sS4 IE0 U= Service Pin ARIXIE AME0HA 210 COM-14
Service Pin Enable HI2l0OIHE “1"2 &3& 6lH Service Pin JIs0l S& 60 LonWorks 41 3t
CEOF THAIQ) Neuron ID2F Program IDE WERKAN 22U SLICH

¥ J|IHE Service Pin JIs2 =J|0 2HEON E3S ON & 1H A2 IS8 LICH. Configuration

Tool@Z Decommission Al I|IHE Service Pin Itct0lEl2 Commission0l £Jts &LICH 0]
M= Service AR XIE ON ol UELK0 HZELICH

3.2.10 User Object & H+(COM-31~38)

COM-14 Opt Parameterb

16
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User Objectel & H9

i
i
N
o
x
>
(_)'ﬂ
Ly

AASHLICH User Object 882 &1 GIMAIQ

3.2.11 User Object 2 B15+(COM-51~58)

COM-14 Opt Parameter5

User Objectel & B9 =4 gt2 AFELICH User Object &¥2 &1 oldAL

3.2.12 Comm UpDate (COM-94)
Drive Object? Configuration B2 2& U= Oet0IHE KeypadWlA HEE
st gES S e g2 AIII| ol Comm UpdateE Yesz &HFoH FHOF &LICH
Comm Update= Xs22 NoZ HIHNELICEH
Comm UpdateE off =00 ot= Keypad ItctOIEH= Otefet 25LICH

o

ol
0
0
=
e
0

Code otet0le o1&
DRV-03 Acc. Time
DRV-04 Dec. Time
DRV-18 Base Frequency
DRV-19 Start Frequency
DRV-20 Max Frequency
BAS-11 Pole Number

¥ LONWORKS Al JIE2 Commission2 6t LA BtEAl COM-94 Comm UpdateE Yesz & A
ofOF &LIC. JeiOF Configuration Property Ol Keypadlfl €& & Ues ¢eg BrH0l ELICH

3.2.13 Lost Command 120/ &F
H100 LonWork Lost Command® &t&t ZAHE LonWork 2 NMT AEHDJF Operation & [ Masteret
Slavedt HZ2E 0 QUL THHBIH Lost CommandES EMAIIIX 2LSLICH. £ NMT Statedt
Operation0] 2/ 2| AMEHIF Pr=130 28 SN U= AZ2H0] XILEH Inverter= Lost Command &fEiJF &

LICH & FIe XNE, 28 XE = otk 0l&0| FieldousE &L UNHOF Lost CommandIt &4
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g LICH

— Lost Cmd Mode (PRT-12)

3.2.14

| o
eCdmCl
Ol =19 |.=2| —
S5|121==2|8
Ol o|o|T| o
wiac|le|lElL
21381212 3

4 | =
— [7p]
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|
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TITITIT| T
> === =
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-
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ol
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ol

T
10

Sl DRV-072t

g0

A
=
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ted®  DRV-060I

LICH.

L

S
=]
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0K

ol
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3.2.15 S4 & &4

Iy A2t — Lost Cmd Time (PRT-13)

DRV-06 Cmd Source
DRV-07 Freq Ref Src
PRT-12 Lost Cmd Mode
PRT-13 Lost Cmd Time

“7.Fieldbus
‘SN XE

ofm
gt
re
1)

xl E=1' AFAL O] Al '6".

H AZb + nciRdvHrBE'2l A& E AlZt SO S4&I AAQ| 22 6t S
LICt.
Al Jls2 MEoAPY DRV-0601 “4.Fieldbus”2 &FOl E 2Lt DRV-070l
SZO0l ZI00F LT
EE AIZE + nciRdvHrtBt" OILHOI S&101 CHAI THIHOF Sl BA Mg S22t &
AlE otAl EsUt
XE &4 22 XE &4 22
ELost Cmd Time
_ _Hol =Y 2ol E4 XY 44 214D
H AE 7 E1E|S Lost Cmd Mode?2| 47
7| o EA Yyez sg

Azt

Al2t2 nciRcvHriBt 2t0l 001 OtY 222 4F0l T 00F s& & LI
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4. Functional Profile
4.1 Node Object

Input Network

Output Network

Variable Node Object Variable
- Mandatory

1 nviRequest Network 5 nvoStatus

nv SNVT_obj_request Variables nv SNVT_obj_state
| |
Network Input Variables
s Bl o SNVT Type Zl At 2| CH gt

Node Object Request nviRequest | SNVT_obj_request - -

4.1.1 nviRequest
nviRequest && HaE=

H "/ T
0 2 Bigs

RQ_UPDATE_STATUS, RQ_REPORT_MASKS RXI&¢&LICH

Network Output Variables

Network@ 2 2E 2= 22 CommnadE Enable otHLE Update &LICEH
RQ_ENABLE, RQ_DISABLE, RQ_CLEAR_ALARM, RQ_NORMAL, RQ_CLEAR_STATUS,

s s G

SNVT Type

5l O et

SNVT_obj_status

Node Object Status nvoStatus

4.1.2 nvoStatus

nvoState £ = 0t 20l Node Object AEHE HAISLIC
Bit Setting H43
Invalid ID Invalid node ID requested
Report mask Reporting supported fields.
Disabled If RQ_DISABLE active

Electrical_fault Drive is faulted

Manual_control Drive is in local control

In_alarm Drive has an alarm
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4.2 Drive Object

Input Network e Variable Speed Motor Output Network
Variable Drive (601 O) Variable
1 nviDrvSpeedStpt M[\?th\jfg?;y 4 nvoDrvSpeed
nv SNVT_switch Variables nv SNVT_lev_percent
3 nvoDrvCurrent
nv SNVT_amp
- \
nviDrvSpeedScale _
V2 | SNVT lev_percent Optional nv5 2¥$5¥VVOH
Network _volt
Variables
5 nvoDrvPwr
nv SNVT_power_kilo
V7 nvoDrvRunHours

SNVT_time_hour

ncl7
nch0
nch3
nc48
nc49
nch2

Configuration Properties

nciLocation (Optional)
nciMaxSpeed (Mandatory)
nciMinSpeed (Mandatory)
nciRcvHrtBt (Optional)
nciSndHrtBt (Mandatory)
nciMinOutTm (Optional)

nc158 nciNmiISpeed (Mandatory)
nc159 nciNmlFreq (Mandatory)

nc160 nciRampUpTm (Mandatory)

nc161 nciRampDownTm (Mandatory)
nc162 nciDrvSpeedScale (Optional)

N

/
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Network Input Variables

s Hae H SNVT Type Z Agh ESN P

Drive Speed Setpoint nviDrivSpeedStpt SNVT_switch n/a n/a
Ori S d Setpoint SNVT_|

Ve opeed o8OI iDrvSpeedScale —OV-PRICE | 163.840% | 163.840%
Scaling nt

4.2.1 nviDrvSpeedStpt

4.2.2 nviDrvSpeedScale

&9
Network input SNVT_switch nviDrivSpeedStpt

Network input SNVT_lev_percent  nviDrvSpeedScale

NviDrvSpeedStpt2t nviDrvSpeedScale= CIHE & XE L AIHE HZ X
Ct. nviDrvSpeedStpt2l state BHia== QIHEHE 2& KPS WA X XNES UHE
2ILICH nviDrvSpeedStpt2l statedt 001H CIHEH = AXIGHH & 10 statedl 10|H &

&g

Ct.

nviDrvSpeedScale

M gtsEo] HBEE HMZ0H Zi=0 nviDrvSpeedScale gt0] 2o g0l 2
(=] [e;]

=
1O| 20 0l Y= ot =12 nviDrvSpeedScale g0l 52 018 2ES 28 &0

It Io: nwDrvSpeedScaIeEEf nviDrvSpeedStptel Valuel =go=z 00 &LICH

nviDrvSpeedScale?t nviDrvSpeedStptl Value= 2% % &2 0l 0 & BIXE I8 %2
|

Base FreqOll CHS' %gt0

Valuell Scale 8EBE
nviDrvSpeedScaledt -80% Y AR MM =TIt -80%(1 X 0.8 = 0.8) 0|22 Base FIt£=2| 0.88H

o £z GEYY 2HS

| = XNg &0l LG  nviDrvSpeedScale= nviDrvSpeedStptl
ME6tAH EUC. e S0, 882 6t nviDrvSpeedStptdt 100%0] 12
OI

= ofJdl =C 2t Base Freglt 60.00 Hz © &% =1t XgE g2 48Hz
(60.00Hz X 0.8) LIC.

nviDrvSpeedScale2 -163.840% ~ 163.830% & Jts &LIC Ox7fff(+163.835%) 2| g0l &

O &IH O g2 Invalid Datalt =Ct.
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NviDrvSpeedStpt2l State®t Value B4 B

State Value OIHE 2& FIts/ 28 AH
0 - X
1 0 Base FIt+2 0% It X
1 0.5~100.0 Base =It=2| 0.5~100.0% =It= A&
1 100.0 Base =It+=2| 100.0% =0t X&
OxFF - Auto

LonWorks S¢dleg2 28 Xg, =l Ng2 ol ol 2% KeypadE 0|86t COM AEY
DRV-06 Cmd SourceE “FieldBus”& DRV-07 Freq Ref SrcE “FieldBus”E && olf0F &LICH

Code Number/

35 g9 4

Code Description EPIE d43F g4

Keypad
Fx/Rx—1
Fx/Rx—2
Int 485
FieldBus
Time Event
Keypad-1
Keypad-2
V1
Reserved
V2

12

Int 485
FieldBus
Reserved
Pulse

DRV-06 Cmd Source Fx/Rx—1

DRV-07 Freq Ref Src Keypad-1

nviDrvSpeedScale Range -163.840% ~ 163.830%
nviDrvSpeedScale Default 0.000%
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NviDrvSpeedStpt, nviDrvSpeedScale & CIHE IIH2tOlE

Code Number/

s oo xA Code Description |8t 47 g9
0x0005 Frequency Command 0.00 Hz 0.00 ~ 400.00
0x0006 Run Command 38 39 4% X
DRV-18 Base Frequency 60.00 Hz 30.00 ~ 400.00

& X) nviDrivSpeedStpt ,nviDrvSpeedScale HIEH

Lost Command AtE2& %= USLICH

Network Output Variables

et H0 CHoH nciRcvHrtBt BI=E 0|

Z oM

s Bl & SNVT Type A = Chet
Drive Speed Feedback | nvoDrvSpeed SNVT_lev_percent 163.840% 163.840%
Actual Motor Current nvoDrvCurnt SNVT_amp 0.0A 3276.7A
Drive Output Voltage nvoDrvVolt SNVT_volt 0.0V 3276.7V
Actual Drive Power nvoDrvPwr SNVT_power_kilo 0.0kW 6553.5kW
Dri total i
ive tol TG oDvRUnHours | SNVT_time._hour oh 65535h
hours
4.2.3 nvoDrvSpeed
&9
Network output SNVT_lev_percent nvoDrvSpeed
&g
nvoDrvSpeed = Base FIt%= HH|l CIHES &M 28 £EE % 4o o0 AIHE I At
& 28 Z0lH nvoDrvSpeed gt 29| g2 JHXNIAH &0 2gts 28 Z0/H nvoDrvSpeed g2
S92 g2 XA =0 ME =0 Base Freglt 60.00HzE &8 T U] S CIHE D} takO
= 30.00HzZ 2& Z=0/ctH nvoDrvSpeed= -50.000% gt=2 =St}
Typical Range -163.840 ~ 163.830 % (0.001 %)
nvoDrvSpeed 2tet OIHHE IIH2tOlH
Code Number/ . _ °
s oo =A Code Description zJlek £3 g4
0x000A Output Frequency
OX000E Status of Inverter (FWD, -
REV)
DRV-18 Base Frequency 60.00 Hz 30.00~400.00
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4.2.4 nvoDrvCurnt

&
Network output SNVT_amp nvoDrvCurnt
&g

nvoDrvCurnt= Ampere &22 OIHE =& M F gt=2 HAISHCH
Typical Range 0.0 ~3276.6 A (0.1 A)

nvoDrvCurnt 2t&d QIH{E IF2H0lE
Code Number/

35 g9 F24

x0009 Current

Code Description

4.2.5 nvoDrvVolt

&9

Network output SNVT_volt nvoDrvVolt

&g

nvoDrvWolte V ©®2I2 OIHE &2 &Y = HEAlIstCh.
Typical Range 0.0 ~ 700.0 V (0.1 V)

nvoDrvVoltCurnt 2&d CIHHE Mi2t0lH

Code Number/

TS g% F4

Code Description

0x000B

2 X ot
2

— g

]
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4.2.6 nvoDrvPwr

&
Network output SNVT_power_kilo nvoDrvPwr
&y

nvoDrvPwr NetWork & Ha= KWEHSI2 o1H

m
1A
Ju
o
o

=

@

£
o
e
>
ro
[l

Typical Range 0.0 ~ 6553.4 kW (0.1 kW)

nvoDrvPwr 2t&d OIHHE IIH2H0| E

Code Number/

N
3E 99 F4

Code Description

MAK-01
0x0301

OIHE

4.2.7 nvoDrvRunHours

&9/
Network output SNVT_time_hour nvoDrvRunHours
&y

OIHEHS & 28 AZS HASHH.

nvoDrvPwr 2t&d OIHE Tiet0lE
Code Number/

IS 99 34

Code Description

OIHE = 2& AlZt
0x0342 — day JI=
0x0343 = Minute J2|&

0x0342
0x0343
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Network Configuration Variable

s B o Pt SNVT Type
Mandatory

Location Lable nciLocation Optional SCPTlocation
Maximum Motor Speed nciMaxSpeed Mandatory SCPTmaxSetpoint
Minimum Motor Speed nciMinSpeed Mandatory SCPTminSetpoint
Receive Heartbeat Time nciRcvHriBt Optional SCPTmaxRcvTime
Send Heartbeat Time nciSndHrtBt Mandatory SCPTmaxSndTime
Minimum Send Time nciMinOutTm Optional SCPTMinOutTime
Nominal Motor Speed in RPM nciNmlISpeed Mandatory SCPTnomRPM
Nominal Motor Frequency nciNmlFreq Mandatory SCPTnomFreq
Minimum Ramp Up Time nciRampUpTm Mandatory SCPTrampUPTm
Minimum Ramp Down Time nciRampDownTm Mandatory SCPTrampDownTm
Default Value for nviDrvSpeedScale | nciDrvSpeedScale Optional SCPTdefScale

&)

Configuation B2} 2= I2H0IEE KeypadWlAd =& Al COM-94 Comm Update Itct0IE
E YesE HAAHGIH KeypadUll M B1EE gH0l Configuration 810 Bt=0| & LICH

Code Number/ L _ °
s oo A Code Description =gt 43 "9
No
COM-94 Comm Update
Yes

4.2.8 Location Lable (Optional)

Zo

Network config input SNVT_str_asc

&g
nciLocation= Neuron Chip2
nciLocationOl X & stCt.

Default Empty spaces

6Byte Location

nciLocation

ZNhES

MBHA 22 X FEES
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4.2.9 Maximum Motor Speed (Mandatory)

Zof

Network config input SNVT_lev_percent

&g

nciMaxSpeede= dSJ12 =0 HZo
frequency (nciNmlFreq) configuration value0il EH& %
60.0 Hz 0l™ nciMaxSpeed = 120%E %=

Hz(60.0X1.2)Jt ELICt Ol 72.00Hz= Keypad

OIﬁLl E}

e n

(@]

OIHEHE FX A2l =

HEDI & =Y [[H nciMaxSpeed gt2 E%éiﬂj HASZ 0| M=20| TIX LSLICH
£ nciMaxSpeed gt2 B1d0
nciMaxSpeed? Z=DJ|gt2 DRV-182 Base Freq? DRV- 209| Max Freq2 0|2

H

kSl

ﬂJlﬂl

nciMaxSpeed

=1 . nciMaxSpeed gt2 nominal
oz A ELICH 01| =0 nciNmlIFreqJt
o M =I+= 72.0

FreqOil Bt&= 2= &0

=

re
|1
=

rio
rx
ron

ottt %=

g0l ELICH OH B2 nciMaxSpeed= 100.00%2+ &= LILCH..

nciMaxSpeed= 0tcHel 34

—163.840 < Minimum Speed < Maximum Speed

Typical Range
Default
#* AA0AM 2

= BIEAl BHE

ol OF &LICH.

< 163.840

100.000 ~ 150.000 % (0.001%)
100.000%
S DRV-20 Max Freg= nciMinFrea(nciMinSpeed) 2l nciMaxSpeed(%2t) 0l SoH Al B

20| ELICE Max Freqge= 40~120.00HzJt && Y9 0122 nciNmlIfFregdt 40Hz 0|Btel gtoe=z
BHAE CI00F & AL (0l nciNmlFreg 30Hz, nciMaxSpeed 100.00%) Max Freqll i £X s

0

X gLC.

nciMaxSpeed 2t&l OIHE 1et0IE

Code Number/ . _ °

s oo =A Code Description =Dt 43 99
DRV-18 Base Frequency 60.00 Hz 30.00 ~ 400.00
DRV-20 Max Frequency 60.00 Hz 30.00 ~ 400.00
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4.2.10 Minimum Motor Speed (Mandatory)

&9/

Network config input SNVT_lev_percent nciMinSpeed

&gy
nciMinSpeede &=J12 XA &S &AFote O MEELICH nciMinSpeed g2 nominal
frequency (nciNmlFreq) configuration value®l thgt %222 AHELICE. WE =H nciNmiFreglt
60.0 Hz Ol nciMinSpeed = 10%E %at=2 L 3HA |EH Hzz Etate J‘CIEH =lt+== 6.0
Hz(60.0X0.1)Jt ELICt. 0l 6.00Hz= KeypadE SoHA DRV-19 Start Freql BIHE 242 &0l
2 UA&LILCH
OIHEI It 22X =2 [ nciMinSpeed gt
HEE &X A2l & nciMinSpeed gt= 0
nciMinSpeed? =J|gt2 DRV-182 Base Freq%t DR\/ 199] Start FreqE 0I&06t0H %= 2Hatst
200l ELUCH 122 nciMaxSpeed= 0. 8%t &LICT

ot

r

g W0

nciMinSpeed = OtcHel SAIS BtEAl BF=oliOF &LICH
—163.840 < Minimum Speed < Maximum Speed < 163.840

Typical Range 0.000 ~ 40.000 % (0.001 %)
Default 0.000%

¥ 20AM ES DRV-20 Max Freqg= nciMinFreg(nciMinSpeed) 2 nciMaxSpeed(%a) 0l QoA H
20l ELICE Max Freqge= 40~120.00HzJt && Y9 0122 nciNmlifFregdt 40Hz 0|Btel gtoe=z
HAE CI00F & AL (0l nciNmlFreg 30Hz, nciMaxSpeed 100.00%) Max Freqll e £X s
S Xl &L,

nciMaxSpeed 2t&l OIHE 1Iet0lE

Code Number/ . _ °

s oo =A Code Description =Dt 43 99
DRV-18 Base Frequency 60.00 Hz 30.00 ~ 400.00
DRV-20 Start Frequency 0.50 Hz 0.01 ~10.00

29
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4.2.11 Receive Heart Beat Time (Optional)

&9

Network config input SNVT_time_sec nciRcvHrtBt

&g

HE<R & B4 nviDrvSpeedStptet nviDrvSpdScale 2 =1 Update FJ| Al2t=S Z & EHLICH
(nciRcvHrBt + PRT-13 Lost Cmd Time) Al2F =@t nviDrvSpeedStpt2t nviDrvSpdScale 2 Update
b SMBHK 2200 SA Xd8 AAZ OIAQl T PRT-12 Lost Cmd Modelll &gt S4&I X&E
AtAl DE A8 Mode #Aloz 2&= GHAH & LICH

O_HLI

Al X AAS AZ26HHH nciRcvHrBtOE 0.0sec 012129 20101 0F 32 DRV-06 Cmd Sourcelt
Fleldbus =2 DRV-07 Freq Ref SrcIt “Fieldbus”2 AX&0| ZI0{0F ot22 PRT-12 Lost Cmd
Mode= “None”XIQst 2to2 && /U0 &LICH

nciRcvHrBt Jb 0.0 secCZ A&GIH S4&l XNE A4 J|s2 Disable &LICH

Typical Range 0.0 ~ 120.0 sec (0.1 sec)
OxFFFF(6553.5 sec)at 22 Al Invalid Datadt € LIC}.
Default 0.0 sec (Receive Heart Beat JIS A2 0t &)
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nciRcvHrtBt 2 OIHE Mi2t0IH
Code Number/

-
35 g9 F24

DRV-06 Cmd Source Fx/Rx—1 Keypad
Fx/Rx-1

Fx/Rx—2

Int 485
FieldBus
Time Event
DRV-07 Freq Ref Src Keypad-1 Keypad-1
Keypad-2
V1
Reserved
V2
12
Int 485
FieldBus
Reserved
Pulse
PRT-12 Lost Cmd Mode None None
FreeRun
Dec

Code Description =D&t 43 99

Hold Input

Hold Output

Lost Preset

PRT-13 Lost Cmd Time 1.0sec 0.1~120.0sec

=)

LonWorks 41 & HL OIHES S4 XE A4 A2F2 (nciRevHrtBt +PRT-13 Lost Cmd Time)
g0l &2 ELICH nciRevHrtBtIF 0.0sec0l™ S4&I XAIE M4 J|s0| Disable & LILCH

o g
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4.2.12 Send Heart Beat Time(Mandatory)
&
Network config input SNVT_time_sec nciSndHrtBt

&g

B nciSndHrtBt= GIOIE gtel Bt 0T FOO0IEJ =L =0 22l ANZS 0L

HE= =& H4 nvoDrvSpeed, nvoDrvCurnt, nvoDrvVolt, nvoDrvPwr, nvoDrvRunHours 2 ZI CH
£ M2 2FEUO
Typical Range 0.0 ~ 6553.4 sec
OxFFFF(6553.5 sec)2t 212 Al Invalid DataJt = Ct.
Default 0.0 sec (Send Heart Beat JIS AlE 0ot &)

4.2.13 Minimum Out Time (Optional)
&9
Network config input SNVT_time_sec nciMinOUtTm
&g
HE= =& B4 nvoDrvSpeed, nvoDrvCurnt, nvoDrvVolt, nvoDrvPwr, nvoDrvRunHoursJt 419
2 BUHN XD Eol zlAast JICHHOF El= Al2ts Z2AELICH
29 g0l OIMIGHA Biata M OtCH H&E0l &= A0l OtLlet nciMinOutTm Al2+ OtCH 813 &

|E i
US SHUCE BUO = ELICH UWE=RS TrafficE 0114 ot= B0 ASELILH

Typical Range 0.0 ~ 6553.4 sec (0.1 sec)
OXFFFF(6553.5 sec)at && Al Invalid Datadt = L},
Default 0.0 sec (Minimum Out Time JlS At o+ &)

4.2.14 Nominal Motor Speed in RPM (Mandatory)
&9
Network config input SNVT_freqg_hz nciNmISpeed

&g
nciNmiSpeed= 2IHES JINH FI+=E A&ot=0 A=Z0| &LICH
nciNmISpeed® =J|gt2 CIHHE 2 DRV-18 Base Freqll {0l romex =HatE g0l EJ| [HE
1800.00 rom(2I M =1tz 60Hz, 4 Pole Number J21=)2F € LICE 0l nciNmISpeed (0] B&0|
H rpm ©212 nciNmlISpeedE Hz St Z H&st g0l DRV-18 Base Freqlil Bt

2
=}
o
-
o

At

—

Hz S92

rlon

P

AMQLICH Ot SAMM 2ES = 20 diYdct= o

rr
0B

ol

Otch =42 RPM
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HEl Otet0lEl= M2-10 Pole NumOl) 2HS = =5 SHI2H 285 oH0F &LICH

Base FrequencyHz) x 120
the number of motor ploes

The number of rotation per minute =

Valid Range 0 ~ 65534 rpm (1 rpm)
Default 1800 rpm

nciNmISpeed &t&t OIHHE IIH2tO|E

Code Number/ - ) -
2E oo xA Code Description =J|g LR
BAS-11
2~
OXOEOA Pole Number 4 48
DRV-18 Base Frequency 60.00 Hz 30.00 ~ 400.00
=)

nciNmiSpeedE HZ& Al nciNmlFregdt Ats BHZ0l ELICH GE S0 & nciNmISpeedIt1800
romO0l 2 nciNmlIFreg2t 60.0Hz0| 2 Keypad ILtct0lEl DRV-18 Base Frequencylt 60.00Hz 0|12
BAS-11 Pole Numberdt 4 Pole®!l &S nciNmIFregE 1700 rom22Z & Al nciNmlFreqe
56.7Hz(DRV-18 Base FrequencyE Br2&aiE)Jt =2 Keypad Itet0IEl DRV-18 Base
FrequencyJt 56.66HzJt & LILCt.

nciNmISpeedLt nciNmlFreq B1& Al Keypad ILtctOIEH DRV-19 Start Frequency@2 Drv—20 Max
Frequency®™ &M BI&LICH. 9 GOWA nciMaxSpeedIdt 100.000% &80l T2 nciMinSpeedIt
10.000% && Al DRV-19 Start Frequency= 5.66HzZ HZ0| &lJ Drv-20 Max Frequencys=
56.66HzZ At= B&0| SLICH

4.2.15 Nominal Motor Frequency (Mandatory)

&9/

Network config input SNVT_freq_hz nciNmlFreq

&g

nciNmiFreqe &&SJ|2 Base FI+=E AAot=0 AE0l ELICL nciNmiFregs &SJI9Z A
(nciMinSpeed), =01 Z=Itz=(nciMaxSpeed)E H&ol= O BFEAl Z2RF 2t LICH (nciMinSpeed
2t nciMaxSpeedJt nciNmiFreql %2 2 TJ| HEYLICH) nciNmIFreql =J| 2t2 DRV-18
Base Freqll gt°l 60.0 Hz Jt & LICH

Valid Range 30.0~400.0 (0.1 Hz)
Default 60.0 Hz
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nciNmlFreq 2& CIHHE Iet0lE

Code Number/ o _
s oo xA Code Description =gt &3 g
DRV-18 Base Frequency 60.00 Hz 30.00 ~ 400.00

4.2.16 Minimum Ramp Up Time (Mandatory)

&9
Network config input SNVT_time_sec nciRampUpTm

&g

nciRampUpTm= CIHE S It Al2t2 &8 ot= O ArE0l ELICH nciRampUpTmot HE Ol &
HDRV-03 Acc. TimeztOl nciRampUpTme BFHH & LICH. nciRampUpTm2 =J|gt& DRV-03
Acc. Time2l 20l ELICH e nciRampUpTme EJ(2t2 20.0 sec)t ELICH

Valid Range 0.0~600.0 sec (0.1 sec)
Default 20.0 sec

nciRampUpTm & OIHE Iiet0lE

Code Number/ " - °
s oo =A Code Description |8t 43 99
0x0007
CTi ot AI2E 20. 0~ .
ORV-03 Acc. Time (Ot |2H) 0.0 sec 0.0 ~ 600.0

4.2.17 Minimun Ramp Down Time (Mandatory)
&9
Network config input SNVT_time_sec nciRampDownTm
&g
nciRampDownTm= 2IHESl 25 Al2Zt2 &3 ot= O Ar&E0| &LICH
NciRampDownTmO| BZ 0] &% DRV-04 Dec. Time 2t0l nciRampDownTm=Z B H & LICH
nciRampDownTm& Z=J|gt2 DRV-04 Dcc. Time2 2t0| &LICH e M
nciRampDownTm2 =JIgt2 30.0 secI)t &LILCH

Valid Range 0.0~600.0 sec (0.1 sec)
Default 30.0 sec

nciRampDownTm 2& CIHE Iiet0lE
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Code Number/ L _
s oo xA Code Description =D|gt &3 g
0x0008
Dec. Ti 2= A2 . 0~ .
ORV-04 ec. Time ( |2H) 30.0 sec 0.0 ~ 600.0

4.2.18 Default for nviDrvSpeedScale (Optional)
&9
Network config input SNVT_lev_percent nciDrvSpeedScale
&g
nciDrvSpeedScale UWIER £ %4 nviDrvSpeedScale x=J|1gtes HZ0| € LICH

Valid Range -163.840~ 163.830 (0.005 %)
Default 0.000 %
&)

ODRV-18 Base Freq, DRV-19 Start Freq, DRV-20 Max Freqg, BAS—11 Pole Num, DRV-03 Acc Time,

DRV-04 Dec Time= Drive Object2 Configuration Property =01 nciNmlFreq, nciNmlSpeed,
nciMaxSpeed, nciMinSpeed, nciRampUPTm, nciRampDownTm 2 2 & st 20| U= Keypad It
ctOlE 2 LICH.

ODRV-18 Base Freq, DRV-19 Start Freq, DRV-20 Max Freqg, BAS—11 Pole Num, DRV-03 Acc Time,

DRV-04 Dec TimeE Keypadz X& gt #HZBotll 0l gt= Configuration Property &40l
nciNmlfreq, nciNmISpeed, nciMaxSpeed, nciMinSpeed, nciRampUPTm, nciRampDownTm0f| B+
2 ot AoH OlIHE NMJ= Off 8 & TAl OnotoHU COM-94 Comm UpDateE Yesze & &
tH = LICH

ol

HE =0 OfcHe H2 20| Keypad Li2t0IE gt HEsH S nciMaxSpeed = 120.000%,
nciMinSpeed= 20.000%, nciNmISpeed= 1500rpm, nciNmlFreg= 50.0Hz, nciRampUpTm= 19.0
sec, nciRampDownTm= 29.0 sec Jt &LIC}.

Code Parameter ¥ Value Code Parameter ¥ Value
DRV-03 Acc. TIme 19.0 sec DRV-04 Dec. TIme 29.0 sec
BAS-11 Pole Num 4 DRV-18 Base Freq 49.99 Hz
BAS-19 Start Freq 10.00 Hz BAS-20 Max Freq 60.00 Hz

@ nciNmlIFreqge 248 1X2/0/220 BAS-18 Base Freqe= A& 2Xt2] 0|71 W20
BAS-189] A=A 2WAt2|I0IA et=&l & 20l nciNmlFreggt0l E22 50.0HzJt ELICH
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@ nciNmiSpee d=  oesefread x 120 49.99 x 120 _ g5y, 499 7)
the number of motor ploes 4
® nciMaxSpeed = XA 4 00(%) = 9990 . 100(%) = 120.000%
Basefreq 50.00
@ nciMinspeed = 2219 100(9) =19-99 L 100(9%) = 20.00%
BasefFreq 50.00

HAO AMFE206le BE JIM F=I4= nciNmiFreqZ H A2 & LICH

MaxFreqgat2 Base Freql 163.840%E Y= = LEGHA Z0H0F &HLICH
nciMaxSpeedJt 163.840%t Xl = CHgt & LICH
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-

4.3 User Object (User Function Profile Type)

Input Network

-

User Object(20001)

~

Output Network

Variable Variable
nviUsrParaCtrl1 nvoUsrParaState1
nv1 SNVT_count nvo SNVT_count
\ \
nviUsrParaCtrl2 nvoUsrParaState?2
nv2 SNVT_count nv10 SNVT_count
\ \
nviUsrParaCtrl3 1 nvoUsrParaState3
nv3 SNVT_count nv SNVT_count
[ \
4 nviUsrParaCtrl4 (o nvoUsrParaState4
nv SNVT_count Mandatory nv SNVT_count
\ Network \
nviUsrParaCtrl5 Variables 3 nvoUsrParaState5
nvo SNVT_count nv SNVT_count
\ \
5 nviUsrParaCtrl6 14 nvoUsrParaState6
nv SNVT_count nv SNVT_count
\ \
7 nviUsrParaCtrl7 5 nvoUsrParaState7
nv SNVT_count nv SNVT_count
| |
nviUsrParaCtrl8 16 nvoUsrParaState8
nv8 SNVT_count nv SNVT_count

Configuration Properties

ncl nciUsrRevHrtBt (Optional)
nc2 ncilUsrSndHriBt (Optional)
nc3  nciusrMinOutTm (Optional)
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Network Input Variables

38

JIs Ha g SNVT Type X Ak X CH gt
User Parameter Controll nviUsrParaCtrl1 SNVT_count 0 65535
User Parameter Control2 nviUsrParaCtrl2 SNVT_count 0 65535
User Parameter Control3 nviUsrParaCtrl3 SNVT_count 0 65535
User Parameter Control4 nviUsrParaCtrl4 SNVT_count 0 65535
User Parameter Control5 nviUsrParaCtrl5 SNVT_count 0 65535
User Parameter Control6 nviUsrParaCtrl6 SNVT_count 0 65535
User Parameter Control7 nviUsrParaCtrl7 SNVT_count 0 65535
User Parameter Control8 nviUsrParaCtrl8 SNVT_count 0 65535
4.3.1 nviUsrParaCtrll ~ nviUsrParaCtri8
&9/
Network input SNVT_count nviUsrParaCtrl1 (~nviUsrParaCtri8It Xl s &)
&gy

nviUsrParaCtrl1 ~ nviUsrParaCtrl8= LS 2HEE AME6t= UserOl Al 2L Flexiblest Jls2 HE
otJl Al =I1=! Network &3 B4 LICH

0l JIs9 Z2E2 DEE OIHHS ety 2 YA 6l= 210] OtLieh AF2XDF CIHEH &3
US HEGH| Kots OIHEH DI2H0IEHE 292 HFRHEA 1 S 8F & 2 s A7 Uttt
2 2 OIHE AddressE &

Keypad Ltct0OIEH COM51~COMABE AtS It AF g2 HZot)|
& 2= otH COMB3T COM3801I A&et QIHH et0lH
nviUsrParaCtrl8 Off 1CH1 CHE T QIHE H2t0le 88 g2 B8 & = U
ME S At COM512 0x0005(F1te= &%), COM522 0x

£ 0x0007 (Ot% AlZhE HAFE &0UH nvilsrParaCtriiE SolA Fhte 88S &
nviUsrParaCtri2E SoiM HEH 28 XNg2 WE = UL, nviUsrParaCtrl3E

£ 83 g £ USUOC. U OIHHE 10.0x2 60.00Hz2 9Ys 22 ot ACH
nviUsrParaCtrl10ff 6000= %‘aﬁ otdl, nviUsrParaCtri20fl 0x0004€ 2=&06td), nviUsrParaCtrl30f

1002 =0t QIHEJH 10X Jt50t0 GEge 28 ot A 2 & UsLITh
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nviUsrParaCtrl1 ~ nviUsrParaCtrl7 && OIHE Iiet0lE

So;eg:l;mt:rﬁ/ Code Description ZJ|gt 47 g9
COM-50 User Parameter Control Number 3 0~8
COM-51 User Parameter Control 1 0x0005 0~0xFFFF
COM-52 User Parameter Control 2 0x0006 0~0xFFFF
COM-53 User Parameter Control 3 0x0000 0~0xFFFF
COM-54 User Parameter Control 4 0x0000 0~0xFFFF
COM-55 User Parameter Control 5 0x0000 0~0xFFFF
COM-56 User Parameter Control 6 0x0000 0~0xFFFF
COM-57 User Parameter Control 7 0x0000 0~0xFFFF
COM-58 User Parameter Control 8 0x0000 0~0xFFFF

¥ EX) LonWorks S41 & 22 COM-50 User Parameter Control Numbers 82
KeypadOlA COM-502 CIE gz HAE I NS 82 M EAl SLICH

Network Output Variables

JEO0 U

s Ha g SNVT Type At eS| B
User Parameter State NvoUsrParaState 1 SNVT_count 0 65535
User Parameter State? nvoUsrParaState? SNVT_count 0 65535
User Parameter State3 nvoUsrParaStated SNVT_count 0 65535
User Parameter State4 nvoUsrParaState4 SNVT_count 0 65535
User Parameter Stateb nvoUsrParaStateb SNVT_count 0 65535
User Parameter State6 nvoUsrParaState6 SNVT_count 0 65535
User Parameter State7 nvoUsrParaState7 SNVT_count 0 65535
User Parameter State8 nvoUsrParaState8 SNVT_count 0 65535
4.3.2 nviUsrParaStatel ~ nviUsrParaState8
&9
Network output SNVT_count NvoUsrParaState1 (~nvoUsrParaState8It Al S &)

&g
nvoUsrParaState1 ~ nvoUsrParaState8= LS CIHEE Al
MSot)| oM FIteE U E=E &5 8L

of=

UsertilHl 2CF Flexibledt 2

o JIs2 282 U&= e Ltetolel &= Monitor of= 210l OtLIct AFEXHIE Monitor ot

Jl @ote 9HH M20IEHE BHEoHM 1 g2 Monitor &
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Keypad ItctOlEf COM31~COM38E AtEXIt Monitor 6tJ| &6t= CIHIE AddressE A& &
= ofH COM31~COM380 &&Est OIHE Mmet0lEHIE Network = nvoUsrParaStatel ~
nvoUsrParaState8 Off 1CH1 LS &0 CIHE Sl mtetOleel g0l HEAl ELICH

ME =0 MBIt COM31E2 O0x000A(EE =1i=), COM32§ Ox000B(QIHEH ==
COM33Z2 0x941E (Jog Freq)Z AXE StLIH nvoUsrParaStatel BHx=lile &2 FM+S E/\I
1 nvoUsrParaState2 Bl40l= QIHE =& MY g2 HAIGH] nvoUsrParaStateB“ Jog =1t
E DZAGHAH ELICH 2teF OIBE It 30.00Hz2 2& =0l 0l I DC Link &0l 150.0V0112 At
NIt Jog FregE 20.0022 &&= 82 nviUsrParaState12 3000, nviUsrParaState?22
1500, nviUsrParaState3= 2000 22 HEAIE

F_>.'_
Q'EJ

4>

SH
A

|1°" ﬂJIO

LICH

—

nviUsrParaState0 ~ nviUsrParaState7 2t¢&d OIHE Iict0IE

EoEde%:\l;mZeri/ Code Description ZJ|gt 437 g9
COM-30 User Parameter State Number 3 0~8
COM-31 User Parameter State 1 0x000A 0~0xFFFF
COM-32 User Parameter State 2 0x000E 0~0xFFFF
COM-33 User Parameter State 3 0x000F 0~0xFFFF
COM-34 User Parameter State 4 0x0000 0~0xFFFF
COM-35 User Parameter State 5 0x0000 0~0xFFFF
COM-36 User Parameter State 6 0x0000 0~0xFFFF
COM-37 User Parameter State 7 0x0000 0~O0xFFFF
COM-38 User Parameter State 8 0x0000 0~O0xFFFF

% EX) LonWorks S4AI & 2 COM-30 User Parameter State Number= 82 1D&0| €LILC
KeypadOlM COM-302 [IE geZ HA I NS2Z 82 M EA|l &LICH
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Network Configuration Variable

Jls B o LAl SNVT Type
Mandatory
Receive Heartbeat Time for User Object | nciUsrRecvHrtBt Optional SCPTmaxRcvTime
Send Heartbeat Time for User Object nciusrSndHriBt Optional SCPTmaxSndTime
Minimum Send Time for User Object nciusrMinOutTm Optional SCPTMinOutTime

4.3.3 Receive Heart Beat Time for User Object (Mandatory)

&9

Network config input SNVT_time_sec nciUsrRcvHrtBt

&g

User Objectl UIE=” & Y= nviUsrParaCtrll ~ nviUsrParaCtrl82l Z=ICH Update F=J| AlZ2t=2
Z2H™SHLICH. (nciUsrRevHrtBt + PRT-13 Lost Cmd Time) Al2t SO nviUsrParaCtrli @t
nviUsrParaCtri82| UpdateJdt ZMGHAl ZoMH S& Xg Aalz oAl T PRT-1201 £&&e S
A X AA BEN AFS Mode Az 22X E oHAH ELICH

SA NE AA=S A6 nciUsrRevHrtBtIF 0.0sec 012129 g0l BHEO{O0F otH DRV-06,
DRV-070] “FieldBus”Jt Ot CtE gte=2 A0l ZI0F ol PRT-12 XE &A4A Al 2E
Nones Mgt gtez HAA0| T JANHO0F SLICH

H

nciUsrRevHrtBtI 0.0sec0l® 4l X& A4 J|s2 Disableg LI Lh.

Typical Range 0.0 ~ 120.0 sec (0.1 sec)
OxFFFF(6553.5 sec)gt 22 Al Invalid DataJdt € LIC}.
Default 0.0 sec (Receive Heart Beat J|S A2 0 &)

nciUsrRcvHrtBt 2+ OIHE 120l E

;ogde;l;mt;rﬁ/ Code Description x|t H4F g9
DRV-06 Cmd Source Fx/Rx—-1 Keypad
Fx/Rx—1

Fx/Rx—2
Int 485

FieldBus

Time Event

DRV-07 Freq Ref Src Keypad-1 Keypad-1
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Keypad-2
V1
Reserved
V2
12
Int 485
FieldBus
Reserved

Pulse
PRT-12 Lost Cmd Mode None None
FreeRun
Dec
Hold Input
Hold Output

Lost Preset
PRT-13 Lost Cmd Time 1.0sec 0.1~120.0sec

z9)

LonWorksS4&l & AL CIHES 4 XE A4 Al2F2 (nciUsrRevHriBt +PRT-13 Lost Cmd
Time) gt0l & ELIC} nciRcvHItBtIF 0.0sec0l® S4I XE A4 J]1=0| Disable ELICH

4.3.4 Send Heart Beat Time for User Object (Mandatory)
&9/
Network config input SNVT_time_sec nciusrSndHrtBt
&y
User Object UIE® =& B2 nvoUsrParaStatel ~ nvoUsrParaState8 2 Xl £ Al2t2 &2
&tLICh.

0

Typical Range 0.0 ~ 6553.4 sec
OxFFFF(6553.5 sec)gt €& Al Invalid DataJt EIC}.
Default 0.0 sec (Send Heart Beat J|s At ©F &)
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4.3.5 Minimum Out Time for User Object (Mandatory)

&9

Network config input SNVT_time_sec nciusrMinOUtTm

&y

Usr Object WIE2 &% W4 nvoUsrParaState! ~ nvoUsrParaState8JF s4&IC2 BN XJ| &
o =48k JICHe 0F Tl Al2tES ZFELULCH

HE=2 g0l OIMGHH HatE W OICH HZE0l &= 20l otLlel nciMinOutTm Al2+ OFCH HEE
g2 sdlez BN =H ELICH Networkel TrafficE =0|104 ot 30 ASELICH

Il

Typical Range 0.0 ~ 6553.4 sec (0.1 sec)
OXFFFF(6553.5 sec)at && Al Invalid Datadt = L},
Default 0.0 sec (Minimum Out Time JlS At o+ &)

43



H100 LonWorks AFSMHE A

5. LED &=

H100 LonWorks S&! IS0 402 LEDIF E=E N UL 0 LEDIF IS LonWorks &4 It=2] AHEH
AMEXHOIH &1 SLICH H100 LonWorks S41 IS0 Otehel =M 2 LEDIF BE 0 UsLICH

CPU(Green)

ERROR(Red)
Service(Green)

COMM(Green)

=2
=

LED OIS

1z

Jls

SERVICE

Green

OFF - H100 LonWorks &4 2t=Jt Configuration &I %22 LIE
& LICY.

Flashing (0.5Hz) - S4 JtEDJ} Configuration @ Xl 2SS LIEHH
LICt.

ON - SVC A®IXIJF ONOIH SERIVCE LED= ONQI AE{IF €U
Ct. SVC A®IXIE OFFolf s=LIC

SVC ARXIJL OFFCItE SERVICE LEDIJF ONQI Z2 H100
LonWorks &4 ItE0l Application0| S22 LIEHRLICE

Z FIJIZ EZ - Unconfigured & AEHE

SMoz HY - UEKWAM LonWorks L0224 S4& A3}
f= 30 HEELIC.

HOIS0l 2 HE EY=KX =0l ot Al

N
K

om e N
= J¢ o

CPU

Green

<
F)lz2 BE - 34 0 301 2 301 H1 S8 IHE
CPUJt FaXez &0 = LIEHELICH

[
]

COMM

Green

OFF - LonWorks S4I2 6tA €3
&Y - 462 ot 2 LIEELICH

=N
COMM LEDJ} Flashing ot= & ON2 Transmit & &2 LIEIW LD
OFF= Receive 2= LIEFL]

ERROR

Red

Ct.
CPU, ERROR LEDJt 22 FJ|2 32 - LonWorks S
T2t HI002/HE 2tSl Interface S4I91 Can S&! ErrorE LIEHE
LICt. KeypadE SaliA Option Trip HIAIXIE &0 & 2 USLILCH
Moz MY - UE=WAM LonWorks L0248 &

44



M Headquarter M Overseas Branches

LS-ro 127(Hogye-dong) Dongan-gu, Anyang-si, Gyeonggi-Do, 14119, Korea + LS ELECTRIC Tokyo Office (Japan)

M Seoul Office Tel: 81-3-6268-8241 E-Mail: jschuna@Iselectric.biz

LS Yongsan Tower, 92, Hangang-daero, Yongsan-gu, Seoul, 04386, Korea

.

LS ELECTRIC Beijing Office (China)

Tel: 82-2-2034-4033, 4888, 4703 Fax: 82-2-2034-4588 Tel: 86-10-5095-1631 E-Mail: khpaek@Iselectric.com.cn

.

E-mail: automation@Iselectric.co.kr LS ELECTRIC Shanghai Office (China)

Tel: 86-21-5237-9977 E-Mail: tsjun@lselectric.com.cn

.

W Overseas Subsidiaries LS ELECTRIC Guangzhou Office (China)

+ LS ELECTRIC Japan Co., Ltd. (Tokyo, Japan) Tel: 86-20-3818-2883 E-Mail: chenxs@Iselectric.com.cn

Tel: 81-3-6268-8241 E-Mail: jschuna@Iselectric.biz

.

LS ELECTRIC Chengdu Office (China)

LS ELECTRIC (Dalian) Co., Ltd. (Dalian, China) Tel: 86-28-8670-3201 E-Mail: yangcf@Iselectric.com.cn

Tel: 86-411-8730-6495 E-Mail: jiheo@Iselectric.com.cn

.

LS ELECTRIC Qingdao Office (China)

LS ELECTRIC (Wuxi) Co., Ltd. (Wuxi, China) Tel: 86-532-8501-2065  E-Mail: wangzy@Iselectric.com.cn

Tel: 86-510-6851-6666 E-Mail: sblee@Iselectric.co.kr

.

LS ELECTRIC Nanjing Office (China)

LS ELECTRIC Vietnam Co., Ltd. Tel: 86-25-8467-0005 E-Mail: ylong@lselectric.com.cn

Tel: 84-93-631-4099 E-Mail: jhchoi4@Iselectric.biz (Hanoi)

.

LS ELECTRIC Bangkok Office (Thailand)

Tel: 84-28-3823-7890 E-Mail: sjbaik@lselectric.biz (Hochiminh) Tel: 66-90-950-9683 E-Mail: sjleet@Iselectric.biz

LS ELECTRIC Middle East FZE (Dubai, U.A.E.)

.

LS ELECTRIC Jakarta Office (Indonesia)

Tel: 971-4-886-5360 E-Mail: salesme@Iselectric.biz Tel: 62-21-2933-7614 E-Mail: dioh@Iselectric.biz

LS ELECTRIC Europe B.V. (Hoofddorf, Netherlands)

.

LS ELECTRIC Moscow Office (Russia)

Tel: 31-20-654-1424 E-Mail: europartner@Iselectric.biz Tel: 7-499-682-6130 E-Mail: jdpark] @Iselectricbiz

LS ELECTRIC America Inc. (Chicago, USA)

.

LS ELECTRIC America Western Office (Irvine, USA)

Tel: 1-800-891-2941 E-Mail: sales.us@Iselectricamerica.com Tel: 1-949-333-3140 E-Mail: ywyun@lselectricamerica.com

www.Iselectric.co.kr

22 % A/S o 2718
LS ELECTRIC co-' I-td- \_ ;;ﬂ';gif-ﬂzulaatﬁhilﬂﬂzl www.Iselectric.co.kr

ARB-EEML| M2 XISE HIE Y ® Ko el olnglo] HEE £ AUSLICH

W 2 MESEA 847 SBZLHE 92 LSEUMER 143 W MHA X
m TUERC ¥ A (M2) TEL: (02)462-3053 FAX: (02)462-3054
P TEL: (02)2034-4623~38  FAX: (02)2034-4057 TPIA|ARY (M2) TEL: (02)895-4803~4  FAX: (02)6264-3545
e TEL: (051)310-6855~60  FAX: (051)310-6851 ST (2188 TEL: (031)877-8273  FAX: (031)878-8279
rEA TEL: (053)603-7741~8  FAX: (053)603-7788 HEA L (24h TEL: (031)494-9607  FAX: (031)494-9608
Medd (G55 TEL: (062)510-1891~92  FAX: (062)526-3262 CRA2Y (%) TEL: (031)665-7520  FAX: (031)667-7520
MR () TEL: (042)820-4240~42  FAX: (042)820-4298 AOLEMH (2t TEL: (031)430-4629  FAX: (031)430-4630
m A/S 29 Hopud (2 TEL: (031)340-5228  FAX: (031)340-5229
7| EMEIE TEL: (H3)1544-2080 FAX: (031)689-7290 demas (Q1H) TEL: (032)588-3750  FAX: (032)588-3751
M2/77| Global X|&E TEL: (031)689-7112 FAX: (031)689-7113 xEst (Heh TEL: (041)554-8308  FAX: (041)554-8310
Ot Global X|E! TEL: (041)550-8308~9  FAX: (041)554-3949 Ef Al AR (CHH) TEL: (042)670-7363  FAX: (042)670-7364
b Global XY TEL: (051)310-6922~3  FAX: (051)310-6851 Clojl &4k (BF) TEL: (043)237-4816  FAX: (043)237-4817
i Global X|E TEL: (053)603-7751~4  FAX: (053)603-7788 Z2AAH (F4h TEL: (051)319-3923  FAX: (051)319-3924
3 Global x| TEL: (062)510-1885~6  FAX: (062)526-3262 AFHE3 (£4h TEL: (051)319-1025  FAX: (051)319-1026
Hm ug 29| Mk (22 TEL: (052)227-0335  FAX: (052)227-0337
g TEL: (043)268-2631~2  FAX: (043)268-4384 CHYA| AR (cHT) TEL: (053)564-4370  FAX: (053)564-4371
ME2/871u8% TEL: (031)689-7107 FAX: (031)689-7113 HolAikd (=) TEL: (054)284-6050  FAX: (054)284-6051
L TEL: (051)310-6860 FAX: (051)310-6851 X|O|E|A| A R4 (+al) TEL: (054)465-2304  FAX: (054)465-2315
rusdy TEL: (053)603-7744 FAX: (053)603-7788 HYAAH (E8) TEL: (055)273-6778  FAX: (050)4005-6778
m7lE 29 N e (EFF) TEL: (062)714-1765  FAX: (062)714-1766
7| EAEIE TEL: (3)1544-2080  FAX: (031)689-7290 TZ|OLFA (e TEL: (063)838-8002  FAX: (063)838-8001
¥ A (22 TEL: (031)479-4785~6  FAX: (031)479-4784 SIFAB|A AF) TEL: (063)213-6900~1 FAX: (063)213-6902
Lt EBO| A (CHH) TEL: (042)336-7797 FAX: (042)636-8016 W 32| MH[AME] - STARL
A ENG (£4h TEL: (051)319-1051 FAX: (051)319-1052 Shanghai (&sl) TEL: (8621)5237-9977 FAX: (8621)5237-7192
oo AC|A| AR (54h TEL: (051)319-0668 FAX: (051)319-0669 Beijing (53) TEL: (8610)5095-1617 FAX: (8610)5095-1620
Guangzhou @F) TEL: (8620)3818-2885 FAX: (8620)3818-2886
B LS ELECTRICS H® MA| 2 2710 #X| MH|A THEL] ALE HQ3ID YO, AN Atste Chengdu (ME) TEL: (8628)8670-3201 FAX: (8628)8670-3203
[EHOIX| (www.Iselectric.co.kr) MH|AME] QHHIE E1sto] FHAIR. Qingdao (HE) TEL: (86532)8501-2065 FAX: (86532)8501-6057
10310001339
CRZEQ HE jMoz 2 ojngel em HE V5ol Y8 Ko7t g 4 Azt E]',HE

LS ELECTRIC2 O|2 Qlgh &3f, Bidol MYS X|X| fonz HMES AME SHAI7| TOf| HIEA| D20t HEQ| HES &l StA[7] syt p
© LS ELECTRIC Co, Ltd 2020 Al Right Reserved. LSLV-H100 Option / 2020.06 [m]{"w


mailto:automation@lselectric.co.kr
mailto:Tel:%2086-25-8467-0005

