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Before using the product
Thank you for purchasing the H100 Ethernet communication module.



Safety information

Safety information

Always follow safety instructions to prevent accidents and potentially hazardous
situations.

Safety precautions are classified into “WARNING” and “CAUTION,” and their
meanings are as follows:

£\ Warning

Indicates a potentially hazardous situation which, if not avoided, may cause death or
serious injury.

@ Caution

Indicates a potentially hazardous situation which, if not avoided, may cause minor
injury or damage to the product.

Symbols used in this document and on the product indicate the following.

£\ Read and follow the instructions carefully to avoid dangerous situations.

& Presence of "dangerous voltage" inside the product that may cause harm or electric
shock.

Keep the operating instructions handy for quick reference.

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

@ Caution

Be careful not to damage the CMOS elements on the communication module.
Static charge may cause malfunctioning of the product.

Turn off the inverter before connecting communication cables.
Otherwise, the module may be damaged or a communication error may result.

Correctly align the communication module to the installation connector for
installation and ensure that it is firmly connected to the inverter.
Otherwise, the module may be damaged or a communication error may result.

Check the parameter units when configuring the parameter values.
Otherwise, a communication error may occur.



Safety Information

Table of Contents

O AT YT TP 1
2 Ethernet Technical FEALUIES .....ccciiiiiiiiiii it 2
3 PaCKage COMPONENTS ....uiiiiiiiiiiiiiiiiiiiiiibibebebe bbb bennnnnnees 3
4 ProducCt MOAeI By P e .. 3
5 Product layout and inStallation .................eueeiiiiiiiiiiiiiiiii e 3
5.1 EXternal [ayOuUL ... 3
5.2 Installing the H100 communication module.............cccccvviiiiiiiiiiiiiiiiiiiiiieee, 3
(O NN (= Vo T g Qoo T =T o {0 o 6
6.1 Network connection cable Wiring............cooeeiiiieiiiiiiicc e 6
6.2 Communication cable CONNECLOr..............coovviiiiiiiiiieeee 6
7 Network cable SPEeCITfiCAtIONS .......uuuuiiiiiiiiiiiiiiii e 8
7.1 Frequency Dand...........ccociiiii 8
7.2  Twisted pair Cable tYPES ......coovviiiiiiii 8
8 Inverter communiCatioN addrESS ...cuuuiuiiiiii e e e 9
9 Keypad parameters for the Ethernet communication module........................ 10

10 Description of keypad parameters related to the Ethernet communication

MOAUIE L 15
10.1 Description of keypad parameters (simplified) .........ccccoeeiiiiiiiiiiiiiee 15
L0O.2 CNEF GEOUP ettt ettt ettt e e ettt e e e et e e e etb e e e eeta e e aeeenaaaaees 18
10.3 DRV QIOUP . eeuuiieeeiieeeiis ettt e et e e e e 18
10.4 COM GIOUP cuuuieeeeiieeeniii e e et e e e e e e e e et e e enr s e e e e e e eennrnnaaneeeees 18
10.5 PRT group (Lost Command) .......cccoeeeeeieeiieeeeeeeeeee e 23




Table of Contents

11 Services for the LS ELECTRIC products or other manufacturer’s products . 24

0t O 1= VT RPN 24
A = @ 1= 7 | RPN 24
11.2.1 What is BACNet COMMUNICALION? .....cuvviieiiieiieiiiieeesiieeeesieeeeeseneeeesneneeeas 24

11.2.2 BACnet Communication Standards...........cccccveviivieeiniiiee e 24

11.2.3 BACnhet Quick Communication Start...........ccccceeeieieieii i, 25
11.2.4 ProtoCOl IMPIEMENT........ooiiiiiiieii e e 28
11.2.5 OBJECEIMAP....eiiiiiiiiie ittt 28

11.3 EthEINEUIP ... e 36
11.3.1 BaSiC ProtoCOI SIFUCTUIE ........eeiiiiiiiie ittt 36

11.3.2  IMPLCIt MESSAGE ...eeiiiuiiiieeiitiie ettt ettt 36

11.3.3 EXPHCIt MESSAQE ..o e e 43
11.3.4 SUPPOrted ODJECES ... 45

0 |V o To | o T £ 04 = USSP 54
11.4.1 ModDbUS/TCP frame SITUCTUIE.........eiiiiiiiiiiiiiieeee et 54
11.4.2 FUNCLON COUBS....ccoe i 55
11.4.3 EXCEPLON fraME ....cooiiiiiiiiiiiiie e 59

11.5 LED Indications and troubleshooting...........ccccoooeeeiiiiiiiiiiinieee e, 60
BT =T o IESY =T oYL= PSP RPPRP 61
L12.1 OVEIVIEW ...ttt e et e e et e e e et e e e e et e e e e etb e e e eataeeeearaneaeens 62
12.2 LOGQING 0N e 62
12.3 BaSIC [AYOUL ... 63
12.3.1 Dashboard ..o, 64
I T2 |V o o 11 o1 o o [P PP PPOPU PRSP 65
12.3.3  DIriVE Parameter...cccoo oo 68
I B S ST 1 1] o PP OPU PRSP 69
L12.3.5  AlAIMa e 71
0 T T VLo ) (= PSRN 72



Overview

1 Overview

The Ethernet communication module enables the LSLV-H100 inverter to connect to
an Ethernet network. The communication module supports three protocols:
BACnet/IP, EtherNet/IP, and Modbus TCP.

It performs real-time communication via automated negotiation, forced duplex, and
forced speed features. Using the network features, controlling and monitoring of the
H100 inverter can be performed via a PLC sequence program or a master module.

With simple network cable wiring, installation times can be reduced and maintenance
becomes easier.

(This product is compatible only with the LSLV-H100 inverters running OS versions
1.22 or later.)




Ethernet Technical Features

2 Ethernet Technical Features

Item Description
Communication protocol BACnet/IP, EtherNet/IP, Modbus TCP
Communication speed 10 Mbps,100 Mbps, Auto
Communication type Auto Negotiation,Foreced Duplex
Communication range 100 m (Twisted Pair)
Max. number of stations 64 stations
Topology Line/**Ring topology
Communication range 100 m (Twisted Pair)
Recommended cable UTP, FTP, STP

* The H100 Ethernet communication module supports all BACnet/IP, EtherNet/IP, and

Modbus/TCP features.
** The ring topology is available only with the EtherNet/IP protocol.

2 I stELECTR’JC




Package components

3 Package components

The package contains the Ethernet communication module (x1), fix screws (x2),
plastic cable guide and screw, and a user manual.

4 Product model type

Model type: CBAC-H100

5 Product layout and installation

5.1 External layout

— - CPU LED (green)
\

- MODE LED (green)
- ERROR LED (red)

LINK1 LED (yellow/red)

LINK2 LED (yellow/red)

5.2 Installing the H100 communication module

@ Turn off the H100 inverter and wait until the capacitors are fully discharged.

LS'ELECTRIC | 3




Product layout and installation

Then, loosen the bolt that secures the terminal cover and remove the cover by
lifting it from the bottom and away from the front.

0.75-30 kW Models 37-90 kW Models

@ Remove the keypad from the inverter.

0.75-30 kW Models 37-90 kW Models



Product layout and installation

(® Loosen the fix screw at the top and lift the cover to remove it.

0.75-30 kW Models 37-90 kW Models

@ Install the H100 Ethernet communication module to the extension slot on the

inverter’s 1/0 board and fix it using the two fix screws (M3, L8) included in the
product package.
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Network connection

® Install the top cover, keypad, and front cover in the reverse order of the removal.

* The board layout and installation procedures are identical for the inverters rated for more
than 110 kW. Refer to the part names listed in Section 1.2 of the H100 User Manual. (You

can download the user manual by visiting the website: http://www.ls-electric.com).
VANg: N

« Do not install or remove the Ethernet communication module to or from the H100
inverter while the inverter is turned on.

«  Ensure that the electric charge in the capacitors inside the inverter is completely
discharged before installing or removing the Ethernet communication module.

» Ensure that the RJ-45 cable is firmly fixed to the inverter and the communication
module.

6 Network connection

6.1 Network connection cable wiring

Signal Description Cable color
1 TX+ Data transmission (+) White/Yellow
2 TX- Data transmission (-) Yellow
3 RX+ Data reception (+) White/Green
4 NONE Not used Blue
5 NONE Not used White/Blue
6 RX- Data reception (-) Green
7 NONE Not used White/Brown
8 NONE Not used Brown

6.2 Communication cable connector

6 LS 'EL ECTRIC




Network connection
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** The cables connected to pin 1 and pin 2 must be twisted in a pair.
** The cables connected to pin 3 and pin 6 must be twisted in a pair.



Network cable specifications

7 Network cable specifications

7.1 Frequency band

There are five types of UTP cable specifications according to different applications,
from category 1 through category 5. Category 5 network cables are required for using
the Ethernet communication module.

Category 5 network cables support a frequency band up to 100 MHz, with up to 60
MHz channel performance and up to 100 Mbps data transmission speed.

7.2 Twisted pair cable types

utp
Category Description Code
UTP Unshielded Twisted Pair cable for high 20(.) MHz max. .
. Voice + Data + Low quality
(U.UTP) |speed signals . .
video signals
100 MHz max.
FTP Single ipsulation for .the cable corg Protef:tion against EMI,
(S.UTP) *Insulation: AL/Plastic complex foil or electrically stable
copper braid Voice + Data + Low quality
video signals
Dual insulation for the cable pair and the |500 MHz max.
STP cable core Voice + Data +
(S.STP) |* Cable pair insulation: AL/Plastic complex |Video signals
foll Replacement for 75Q coaxial

8 LS EL ECTRIC




Inverter communication address

Category Description
* Cable core insulation: AL/Plastic complex | cable
foil or copper braid

8 Inverter communication address

Refer to “Chapter 7. Communication features” and "Chapter 8. Table of functions” in
H100 User Manual for details.

** You can download H100 User Manual at: https://www.Is-electric.com

stELECT!?!C | 9




Keypad parameters for the Ethernet communication module

9 Keypad parameters for the Ethernet
communication module

The following table lists the inverter parameters related to BACnet/IP, EtherNet/IP,
and Modbus TCP communication features. Application types for each parameter are
specified in the “Protocol” column: B (BACnet/IP), E (EtherNet/IP), or M
(Modbus/TCP)

Set DRV-06 (Cmd Source) to “4 (Field Bus)” using the keypad to operate the H100
inverter via the Ethernet communication module.

Set DRV-07 (Frq Ref Src) to “7 (Field Bus)” to provide frequency reference via
Ethernet communication module.

Keypad parameters related to the H100 Ethernet communication module

Description Protocol

Defau | Rang
It e

Code # Parameter name

Indicates the name of
communication module installed.
. ‘BACnet IP’

CNF-30|  Option-1 Type i " |(Depending on the inverter B/EM
version, “Reserved-18" may be

displayed instead of “Ethernet.”)

DRV-06 Cmd Source 1 0-5 |4: Set to “Field Bus.” B/E/M
DRV-07 Freq Ref Src 0 |0-11|7: Setto “Field Bus.” B/E/M
COM-06| FBus S/W Ver i i Indicates the version of the B/E/M

communication module installed.
Displays the ON/OFF status of the
COM-09 FBus Led LED indicators on the Ethernet B/E/M
communication module.

Sets the dynamic IP allocation

COM-10| Opt Parameter 1 0 0-1 feature. DHCP:1 , Static : 0 B/E/M
Set Portl and
pont | ponz | rons |penz [B3 |B2 |B1 |BO |Port2
individually
COM-11| Opt Parameter 2 |: |:|:|H 1: Full-Duplex, B/E/M
LLLLCLL
0: Half-Duplex
MuwnMas| -
B 1: 100 Mbps
0: 10 Mbps

10 I LS'ELECTR’JC




Keypad parameters for the Ethernet communication module

LT ]
| 1: Auto
H || negotiation ON
0: Auto

negotiation OFF

Sets the current switch operation
for Port 1 (L) and Port 2 (R).

* |f the automated negotiation is
turned OFF (Bit2: 0), the switch
operates according to the Bitl and
Bit0 settings.

0 -
COM-12| Opt Parameter 3 | 192 255
COM-13| Opt Parameter 4 | 168 205'5
0- Sets the IP address. B/E/M
COM-14| Opt Parameter 5 1 255
0-
COM-15| Opt Parameter 6 10 255
Sets the subnet mask.
*
COM-16| Opt Parameter 7 | 24 |1-32 | (Note 1) Refer to the CIDR B/E/M
Subnet Table.
Ex) 24: 255.255.255.0
0-
COM-17| Opt Parameter 8 | 192 255
COM-18| Opt Parameter 9 | 168 205:5
0- Sets the gateway address. B/E/M
COM-19| Opt Parameter 10 1 255
0-
COM-20| Opt Parameter 11 1 255
Sets the protocol option.
COM-21| Opt Parameter 12 0 0-2 |0:BACnet/IP , 1:Ethernet/IP , B/E/M
2:Modbus/TCP
Enables the Keep-Alive feature for
COM-22| Opt Parameter 13| 1 0-1 |the Modbus/TCP protocol. ON:1,
OFF:0 M
10 - Sets the Keep-Alive interval when
COM-23| Opt Parameter 14 | 600 65535 the Keep-alive feature is enabled.

Unit: Second

11



Keypad parameters for the Ethernet communication module

Za

After making changes to parameter COM-07 and parameters COM-10 - COM-23, you
must set COM-94 (Comm-Update) to “1 (Yes)” to save the changes. When you run the
COMM update feature after changing the IP or option type setting, the system will
automatically restart.

Parameters COM-22 and COM-23 are available only when COM-21 has been set to “2:
Modbus/TCP.”

Keypad parameters related to the H100 Ethernet communication module

Parameter name Deliau

Code # Range Protocol

Description

Sets the amount of inverter
COM-30| Para Status Num | 3 0-8 | jata to be read by the client.
0X0000 Sets the inverter data
COM-31| Para Status-1 000A address to be read by the
- OXFFFF |7,
client. (Hex.)
00000 Sets the inverter data
COM-32| Para Status-2 000D address to be read by the
- OXFFFF |
client. (Hex.)
0x0000 Sets the inverter data
COM-33| Para Status-3 000F address to be read by the
- OXFFFF |
client. (Hex.)
0x0000 Sets the inverter data
COM-34| Para Status-4 - address to be read by the
- OXFFFF |~
client. (Hex.)
0x0000 Sets the inverter data
COM-35| Para Status-5 - address to be read by the
- OXFFFF |
client. (Hex.)
0x0000 Sets the inverter data
COM-36| Para Status-6 - address to be read by the
- OXFFFF |~
client. (Hex.)
0x0000 Sets the inverter data
COM-37| Para Status-7 - address to be read by the
- OXFFFF |~
client. (Hex.)
0x0000 | Sets the inverter data
COM-38| Para Status-8 " | - OXFFFF |address to be read by the
LS'ELECT.’?JC
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Keypad parameters for the Ethernet communication module

Keypad parameters related to the H100 Ethernet communication module

client. (Hex.)

Sets the amount of inverter

COM-50| Para Ctrl Num 2 0-8 . ; E
data the client will command.
0x0000 |Sets up the client's command
COM-51| Para Control-1 | 0005 | OXFEFF |address. (Hex.) E
0x0000 |Sets up the client's command
COM-52| Para Control-2 | 0006 | OXFFFF | address. (Hex.) E
0x0000 |Sets up the client's command
COM-53| Para Control-3 - - OXFFFF | address. (Hex.) E
0x0000 |Sets up the client's command
COM-54| Para Control-4 - - OXFFFF |address. (Hex.) E
0x0000 |Sets up the client's command
COM-55| Para Control-5 - - OXFFFF |address. (Hex.) E
0x0000 |Sets up the client's command
COM-56| Para Control-6 - - OXFFFF |address. (Hex.) E
0x0000 |Sets up the client's command
COM-57| Para Control-7 - - OXFFFF | address. (Hex.) E
0x0000 |Sets up the client's command
COM-58| Para Control-8 - - OXFFFF |address. (Hex.) E
Used to identify BACnet
COM-84| BAC Dev Instl 237 | 0-4194 |devices. B
(COM-84 X 1000) + COM-85
Used to identify BACnet
COM-85| BAC Dev Inst2 0 0-999 |devices. B
(COM-84 X 1000) + COM-85
Refers to the password used
COM-86| BAC Password | 0 |0-32768 |MCF Warm/Cold Start B
The password is also used
for the web server.
0-NO Updates keypad parameters
COM-94| Comm Update 0 1'.YES related to network B/E/M
' communication.
0: None
1: Free-
Run Sets the inverter operation for
PRT-12 | Lost Cmd Mode | None |2: Dec when a Lost Command has B/E/M
3: Hold occurred. (Note 2)
Input
4: Hold
LS'ELECTI?IC
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Keypad parameters for the Ethernet communication module

Keypad parameters related to the H100 Ethernet communication module

Output
5: Lost
Preset
PRT-13| Lost Cmd Time 1.0 | 0.1-120 |Lost Command trigger time B/E/M
0.05 -

PRT-14 Lost Preset F 0.00 60.00 Sets the Lost Preset speed. B/E/M

(Note 1) CIDR Subnet Table

NetworkBit Subnet Mask NetworkBit Subnet Mask
1 128.0.0.0 17 255.255.128.0
2 192.0.0.0 18 255.255.192.0
3 224.0.0.0 19 255.255.224.0
4 240.0.0.0 20 255.255.240.0
5 248.0.0.0 21 255.255.248.0
6 252.0.0.0 22 255.255.252.0
7 254.0.0.0 23 255.255.254.0
8 255.0.0.0 24 255.255.255.0
9 255.128.0.0 25 255.255.255.128
10 255.192.0.0 26 255.255.255.192
11 255.224.0.0 27 255.255.255.224
12 255.240.0.0 28 255.255.255.240
13 255.248.0.0 29 255.255.255.248
14 255.252.0.0 30 255.255.255.252
15 255.254.0.0 31 255.255.255.254
16 255.255.0.0 32 255.255.255.255

(Note 2) Lost Command Mode

Parameter .
Functions

Setting
"None" Maintains the previous status.

14 | LSTELECTI?IC




Description of keypad parameters related to the Ethernet communication
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Parameter

Setting Functions
"Free-Run" |Lost Command Trip occurs and a free run stop is made.
"Dec" Lost Command Trip occurs and a deceleration stop is made.
"Hold Input” Lost'Command Warning occurs and the inverter operates with the
previous speed reference.
"Hold Output" Lost Command Warning occurs and the inverter operates with the

previous running speed.
Lost Command Warning occurs and the inverter operates with
speed reference set at PRT-14.

"Lost Preset"

10 Description of keypad parameters
related to the Ethernet communication
module

10.1 Description of keypad parameters (simplified)

The following table lists the simplified information of keypad parameters. The detailed
information is provided in the parameter group section.

Code Parameter name Description
CNF |30 Option-1 Type Displays the option slot-1 type
DRV 06 Cmd Source Command source

07 Freq Ref Src Frequency reference source

06 FBus S/W Ver Communication module S/W version

Station ID of the communication module (communication

com |07 FBusID module ID)

09 FBuS Led Information about the I._ED indicators on the

communication module

LS'ELECTR!C | 15




Description of keypad parameters related to the Ethernet communication module

Code  Parameter name ‘ Description
10 opt para-1 Enter the decimals for operating the DHCP.
11 opt para-2 Enter the 8-bit values for Port 1 and Port 2 switch status.
12 opt para-3 Enter the 1st decimal number of the IP address
13 opt para-4 Enter the 2nd decimal number of the IP address.
14 opt para-5 Enter the 3rd decimal number of the IP address.
15 opt para-6 Enter the 4th decimal number of the IP address.
16 opt para-7 Enter the decimal number for the CIDR SubNet mask.
17 opt para-8 Enter the 1st decimal number of the Gateway address.
18 opt para-9 Enter the 2nd decimal number of the Gateway address.
19 opt para-10 Enter the 3rd decimal number of the Gateway address.
20 opt para-11 Enter the 4th decimal number of the Gateway address.
21 opt para-12 Enter the decimal number for the protocol option in use.

Enter the decimal number for the Keep-Alive feature
22 opt para-13 P

status.
23 opt para-14 Enter the decimal number for the Keep-Alive interval.
30 ParaStatus Num Displays the number of transmitted data.
31 Para Status-1 Set address 1 for storing the transmitted data.
32 Para Status-2 Set address 2 for storing the transmitted data.
33 Para Status-3 Set address 3 for storing the transmitted data.
34 Para Status-4 Set address 4 for storing the transmitted data.
35 Para Status-5 Set address 5 for storing the transmitted data.
36 Para Status-6 Set address 6 for storing the transmitted data.
37 Para Status-7 Set address 7 for storing the transmitted data.
38 Para Status-8 Set address 8 for storing the transmitted data.
50 Para Ctrl Num Displays the number of received data.
51 Para Control-1 Set address 1 for storing the received data.
52 Para Control-2 Set address 2 for storing the received data.
53 Para Control-3 Set address 3 for storing the received data.
54 Para Control-4 Set address 4 for storing the received data.
55 Para Control-5 Set address 5 for storing the received data.

16 LS;ELECT.’_".'C




Description of keypad parameters related to the Ethernet communication
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Parameter name

Description

56 Para Control-6

Set address 6 for storing the received data.

57 Para Control-7

Set address 7 for storing the received data.

58 Para Control-8

Set address 8 for storing the received data.

84 BAC Dev Instl

Enter decimal numbers greater than or equal to 1000 for
the BACnet Device Instance.

85 BAC Dev Inst2

Enter decimal numbers between 0 and 999 of the BACnet
Device Instance.

86 BAC PassWord

Enter the password for the BACnet password.

94 Comm Update

Reflect the network parameter changes.

PRT

12 Lost Cmd Mode

Select operation mode for a lost command.

13 Lost Cmd Time

Set the decision time for a lost command.

14 Lost Preeset F

Set the start frequency for a lost command.

LS'ELECTRIC | 17




Description of keypad parameters related to the Ethernet communication module

10.2CNF group

@ [CNF-30] Option-1 Type: Displays the option slot 1 type

Automatically displays the type of communication module currently installed in
the H100 inverter. “BACnet IP” is automatically displayed when the H100
Ethernet communication module has been installed in the H100 inverter.

** Depending on the inverter version, “Reserved-19” may be displayed instead of “BACnet IP.”

10.3DRV group

® [DRV-06] Cmd Source: Command source

Select the command source for the H100 inverter. Set to “4 (Field Bus)” to set
the Ethernet communication module as the command source and provide
commands via network.

@ [DRV-07] Freq Ref Src: Frequency reference source

Select the frequency command source for the H100 inverter. Set to “7 (Field
Bus)” to set the Ethernet communication module as the frequency command
source and provide frequency commands via network.

10.4COM group

® [COM-06] FBus S/W Ver: Communication module S/W version

Automatically indicates the version of the communication module installed to
the H100 inverter.

@ [COM-07] FBus ID: Station ID of the communication module
(communication module ID)

R: Set the station ID for the H100 Ethernet communication module. A total of
221 stations are available from “0” to “220.”

When setting the station ID, be careful not to use a station ID that has already
been occupied by the PLC system or other network devices. After making
setting changes, you must set COM-94 (Comm Update) to “1 (Yes)” before the
changes can take effect.

® [COM-09] FBus Led: Information about the LED indicators on the

18



Description of keypad parameters related to the Ethernet communication
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communication module

Displays on the Keypad the status of the LED indicators on the H100 Ethernet
communication module. Refer to “11.5 LED indications and troubleshooting”
for the operation based on the indicator status.

Option connector

CPU LED

MODE LED
ERROR LED
LINK T LED
LINK 2 LED

L]

Example of the COM-09 (FBus LED) indication

CPU \ERROR LINK1 \ LINK2
LEDON | LED OFF | LEDON | LED ON

@ [COM-10] Opt Parameter -1: Operation of the DHCP server for the
network

H100 Ethernet communication module allows for dynamic allocation of
network IP settings. This feature requires a router that is capable of
performing dynamic IP allocation on the network.

@ [COM-11] Opt Parameter -2 : Ethernet Port 1, Port2

LS'ELECTI?I'C | 19




Description of keypad parameters related to the Ethernet communication module

Sets the operation status for the Ethernet Port 1 and Port 2 switches.

The 4 bits in the front (Hi bits) are used to set Port 1 and the 4 bits in the back
(Lo bits) are used to set Port 2.

AN enable !! !!

AN disable 100 Mbps, FULL ]| ||
AN disable 100 Mbps, HALF AEgN ]| |
AN disable 10 Mbps , FULL EEEy |||
AN disable 10 Mbps , HALF EEEE EEEE

® [COM-21] Opt Parameter -12: Protocol options

Sets the protocol for the H100 Ethernet communication module operation.
0: BACnet/IP , 1: Ethernet/IP , 2:Modbus TCP

@ [COM-22] Opt Parameter -13 :Keep-Alive

20

This parameter becomes available when [COM-21] (Opt Parameter-12) is set
to “2: Modbus TCP.”

This parameter is set to “1: ON” by default. When it is enabled, the TCP
Keep-Alive feature performs connection checks on Modbus TCP connections
that have been dormant for a long period by sending messages. If the client is
still connected, the connection will be maintained. However, if the client is not
connected to the network anymore, it terminates the connection and retrieves
the resources allocated to the connection.

* The client responds to this feature only when the TCP Keep-Alive feature is
supported by the client.

When this feature is set to “0: OFF,” the connection will be maintained until it
is terminated by the client and the resources available for network
connections may become limited.

[COM-23] Opt Parameter -14 : Keep-Alive Interval

This parameter becomes available when [COM-21] (Opt Parameter-12) is set
to “2: Modbus TCP.”

This feature is used when the TCP Keep-Alive feature has been enabled by
setting [COM-22] (Opt Parameter-13) to “1: ON.” The Keep-alive Interval is
set to decide the cycle time to check the connection of clients that have not

Ls éL ECTRIC




Description of keypad parameters related to the Ethernet communication

maAadalAa

been active for a long period. The minimum interval is 10 sec.
® [COM-30] ParaStatus Num: Number of transmission data

The H100 Ethernet communication module can transmit up to 8 data units.

You can configure the address of the transmission data with parameters
COM-31 through COM-38.

@ [COM-31] Para Status1-[COM38] Para Status8: Transmission data
address settings

After setting the data transmission amount with COM-23, enter the matching

number of data addresses for the data to transmit to the client (originator) with
parameters COM-31 through COM-38.

This parameter becomes available only when the Ethernet/IP protocol is in
use.

[COM-50] Para Ctrl Num: Reception data amount

The H100 Ethernet communication module can receive up to 8 data units. You

can configure the address for the received data with parameters COM-51
through COM-58.

® [COM-51] Para Control 1-[COM58] Para Control 8: Reception data
address settings

After setting the number of reception data with COM-24, enter the matching
number of data addresses for receiving command data from the client
(originator) with parameters COM-51 through COM-58.

This parameter becomes available only when the Ethernet/IP protocol is in
use.

21



Description of keypad parameters related to the Ethernet communication module

[COM-84] BAC Dev Inst 1: BACnet Device ID 1000 X N

BACnet Device Instance is used to identify BACnet Device, and must be set as
the unique value in the BACnet network. During installation, it helps you easily
find BACnet devices among other types of devices.

The value set at COM-84 is used for the part of device instance value for the
thousands or higher places. (BACnet Device ID = [COM-84 X 1000] + COM-
85)

@ [COM-85] BAC Dev Inst 2: BACnet Device ID1 X N

BACnet Device Instance is used to identify BACnet Device, and must be set as
the unique value in the BACnet network. During installation, it helps you easily
find BACnet devices among other types of devices.

The value set at COM-85 is used for the part of device instance value that is
for the hundreds and lower places (BACnhet Device ID = [COM-84 X 1000] +
COM-85).

@ [COM-86] BAC Password: BACnet feature

Refers to the password used for Warm/Cold Start.

Warm/Cold Start services become available only when the password set at
COM-86 matches the password set with the master device.

If COM-86 (Password) is set to “0,” the password set with the BACnet master
device is ignored and Warm/Cold Start services can be operated.

This password is required to access the Admin account of the web server.

@ [COM-94] Comm Update: Update setting changes via the communication
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module

The COM group parameters display the settings stored on the inverter
connected to the Ethernet communication module and the changes made on
the keypad are not directly reflected to the Ethernet communication module.

The changed settings will be reflected to the Ethernet communication module
when you set COM-94 (Comm Update) to “1 (Yes).” (Parameters that require
communication updates include COM-7 and COM 10 through COM-25.)



Description of keypad parameters related to the Ethernet communication

maAadalAa

I
10.5PRT group (Lost Command)

® [PRT-12] Lost Cmd Mode: Operation mode for a command loss

You can select the operation mode for when a network failure or connection
failure between the H100 inverter and the communication module occurs while
the inverter is operated via network communication.

@ [PRT-13] Lost Cmd Time: Decision time for a command loss

Set the time duration until the operation mode set with PRT-12 will be reflected
following a command loss. You can set a value between "0.1" and "120"
seconds.

® [PRT-14] Lost Preset F: Operation frequency reference configuration for
acommand loss

When a lost command occurs, a protective function is activated and the
inverter continues to operate using the frequency set with PRT-14. The setting
value is from the start frequency to the max frequency [Hz].

@ Lost command conditions by protocol
- BACnet/IP

If the BACnet/IP receives no data from the client for 1 sec, the Ethernet
communication module enters the Lost Command status. After the time set at
PRT-13 has elapsed, the inverter is operated according to the conditions set at
PRT-12.

- EtherNet/IP

If the implicit message connection (Class1l Connection) between the originator
(PLC or client) and the target (inverter) breaks for longer than the duration that
is equivalent to “(Requested Packet Interval) x (Connection Timeout Multiplier)
seconds,” the Ethernet communication module enters the Lost Command
status. After the time set at PRT-13 has elapsed, the inverter is operated
according to the conditions set at PRT-12.

- Modbus TCP

If the Modbus TCP receives no data from the client for 1 sec, the Ethernet
communication module enters the Lost Command status. After the time set at
PRT-13 has elapsed, the inverter is operated according to the conditions set at
PRT-12.
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11 Services for the LS ELECTRIC
products or other manufacturer’s
products

11.1 Overview

This chapter explains the services using BACnet/IP, EtherNet/IP, and Modbus/TCP
protocols when LS ELECTRIC products or other manufacturer’s products are
connected to the network.

11.2BACnet/IP

11.2.1 What is BACnet communication?

BACnet (Building Automation and Control network) is a communication network
frequently used in building automation.

BACnet introduces the concept of object-oriented systems to achieve enhanced
system flexibility. By exchanging data, this function makes communication possible
between products from different companies. It also standardizes some of the general
services carried out by using these standard objects.

11.2.2 BACnet Communication Standards

) Interface RJ45 Ethernet connector
Connection : : -
Cable Twisted pair (shield)
o Stated in ANSI/ASHRAE Standards
Communication BACnet IP
135-2016
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11.2.3BACnet Quick Communication Start

Follow the instructions below to configure the BACnet network for a quick start.

»  Check if the COM-21 (Opt Parameter-12) parameter has been set to “0: BACnet."

« Set a value for COM-84 (BAC Dev inst1).

(Value for the thousands and higher places.)

»  Set a value for COM-85 (BAC Dev inst2). You must set a unique value for the Device

Object Instance.

e Test the network and make sure the BACnet communication is working properly.

Group Code  Name LCD Display PirTeter Setting Range
0 .
10 |DHCP Opt Parameter 1 |O: static Statie
L bHep
Portl |Port2
(Hi4bit) | (Lo4bit)
AN enable
AN disable
100 Mbps, | HEg |EMul
FULL
Auto AN disable
11 negotiation Opt Parameter 2 | mggumass 100 Mbps, HHHE HHHH -
HALF
AN disable
com 10 Mbps, | HERY HENY
FULL
AN disable
10 Mbps, |HEEE EEEE
HALF
12 'IAPaddress Opt Parameter 3 | 192 0-255
13 g) address Opt Parameter 4 | 168 0-255
14 'gaddress Opt Parameter 5 | 1 0-255
15 IP address | OPt Parameter 6 | 10 0-255
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Code Name LCD Display Pzira}rpeter Setting Range
D
16 %;bsrllet Opt Parameter 7 |24 1-32 CIDR
GW
17 address A Opt Parameter 8 | 192 0- 255
GW
18 address B Opt Parameter 9 | 168 0 - 255
GW Opt Parameter
19 | address ¢ |10 1 0-255
GW Opt Parameter
20 | address D |11 ! 0-255
. 0: BACnet IP
21 tOpgon (1)2‘” Parameter |, 1: Ethernet IP
P 2: MODBUS TCP
BACnet
84 device BAC Dev Instl |237 0-4149 -
number 1
BACnet
85 device BAC Dev Inst2 |0 0-999 -
number 2
BACnet
86 device BAC PassWord |0 0 - 65535 -
password

* When you run the COMM update feature after changing the IP or option type setting, the
system will automatically restart.

BACnet Parameter Setting Details

Description

COM-84 & 85 |BACnet Device Instance is used to identify BACnet Device, and
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Code Description

BAC Dev Inst 1
&2

must be set as the unique value in the BACnet network. During
installation, it helps you easily find BACnet devices among other

types of devices.

The following formula is used to calculate the Device Instance
value: (COM-84 X 1000) + COM-85 Therefore, in the Device
Instance value, COM-84 takes the thousands or higher places
(fourth digit and over) and COM-85 takes the hundreds or lower
places (third digit and below).

COM-84 and COM-85 have the ranges of 0-4194 and 0-999
respectively, because Device Instance can have the value within
0-4,194,302.

COM-86 BAC

Password

Refers to the password used for Warm/Cold Start. Parameter
COM-86 (Password) can be set within 0-65535, and the default
value is 0. If the parameter setting range is set to 1-65535, the
Password value set with the BACnet master device and the value
set at COM-86 must match the operate Warm/Cold Start

services.

If COM-86 (Password) is set to “0," the password set with the
BACnet master device is ignored and Warm/Cold Start services

can be operated.
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11.2.4Protocol Implement
(1) Services provided by the H100 BACnet protocol

v" I-Am (Answer to Who-Is, when broadcast or reset after power-up)
v |-Have (Answer to Who-Has)
v" ReadProperty
v WriteProperty
v" DeviceCommunicationControl
m DeviceCommunicationControl (supports passwords)
ReinitalizeDevice
m Supports Warm/Cold Start (supports passwords)
m Start Backup, End Backup, Start Restore, End Restore, and Abort Restore services
are not available.
(2) Data Link Layer

<\

v' The BACnet communication module supports the BIP Data Link Layer.

(3) Device Object Instance

The Device Object Instance is set at COM-84 and COM-85.

11.2.50Dbject Map

Object Identifier
Object Name
Object Type
System Status
Vendor Name
Vendor Identifier

Model Name

Firmware Revision

Appl Software Revision
Location

Protocol Version
Protocol Revision
Services Supported
Object Types Supported
Object List

ololo
ololo
o|o|o
o|o|o
olo|o| =
(%}
ooo§
<

O|0|0|0|0|0|0|0|0|0|0|0|0|0|0
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Max APDU Length

APDU Timeout

Number APDU Retries

Max Info Frames

Device Address Binding

Database Revision

Preset Value

Description

O| |O|O|0|0|0|0

Status Flags

Reliability

Out-of-Service

O|0|0|0|0
O|0|0|0|0

O|0|0|0|O
O|0|0|0|0

Number of states

State text

O|0|0|0|0|0|0

O|0|0|0|0|0|0

Units

O
@]

Polarity

®)

Active Text

Bl — Binary Input

BV — Binary Value

Al — Analog Input

AV - Analog Value

MSI — Multistate Input
MSV — Multistate Value

You can read/write in Location and Description only if it is the device object. You can
write @ maximum of 29 words.

11.2.5.1 Analog Value Object Instance

AV1 CommTimeoutSet | Command timeout 0.1-1200 |Secs |R/W
setting

AV2 AccelTimeSet ACC time setting* 0.0 - 600.0 |Secs |R/W

AV3 DecelTimeSet DEC time setting* 0.0 - 600.0 |Secs |R/W

Av4 CommandFreqgSet | Command frequency |0.00 - DRV-20/ Hz R/W
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setting**
AV5 PIDReferenceSet |PID Reference Set 0-100.0 % R/W
AV6 PIDFeedbackSet |PID Feedback Set 0 -100.0 % R/W

O Fe

» When PowerOn Resume (COM-96) is set to “Yes,” values are saved even if the
power is disconnected from the inverter. If PowerOn Resume (COM-96) is set to
“No,” values are not saved when the power is disconnected from the inverter.

« You cannot set the value higher than the maximum frequency (DRV-20). The
maximum frequency can be set by using the keypad. This value can be used when
Freq Ref Src (DRV-07) is set to "FieldBus.” When PowerOn Resume (COM-96) is set
to “Yes,” values are saved even if the power is disconnected from the inverter. If
PowerOn Resume (COM-96) is set to “No," values are not saved when the power is
disconnected from the inverter.

e AV2, AV3 and AV4 are used to provide acceleration/deceleration and frequency
references. These can be written in AUTO mode only.

11.2.5.2 MultiState Value Object Instance

None
FreeRun MSG R/W
Dec
HoldInput
HoldOutput
LostPreset

MSV1 LostCommand Command lost

operation setting

uhwnhn 2o
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11.2.5.3 Binary Value Object Instance

BV1 StopCmd Stop command False/True R/W

BV2 RunForwardCmd |Run forward command|False/True R/W

BV3 RunReverseCmd |Reverse run command |False/True R/W

BV4 ResetFaultCmd Fault reset command |False/True R/W

BV5 FreeRunStopCmd |Free-run stop False/True R/W
command

BV6 Relay1Cmd Relay 1 On/Off False/True R/W
command

BV7 Relay2Cmd Relay 2 On/Off False/True R/W
command

BV8 Relay3Cmd Relay 3 On/Off False/True R/W
command

BV9 Relay4Cmd Relay 4 On/Off False/True R/W
command

BV10 Relay5Cmd Relay 5 On/Off False/True R/W
command

BV11 Q1Cmd Q1 On/Off command |False/True R/W

11.2.5.4 Analog Input Object Instance

Al1 InvCap (kW) Inverter capacity (kW) kW R
Al2 InvCap(HP) Inverter capacity (HP) HP R
Al3 InvVoltageClass | Inverter voltage type Volts  [R
Al4 OutputCurrent Output current Amps R
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Al5 OutputFreq Output frequency Hz R
Al6 OutputVolgate Output voltage volts  |R
Al7 DCLinkVoltage  |DC Link voltage Volts (R
Al8 OutputPower Output power kW R
Al9 Al1 Analog 1 value % R
Al10 Al2 Analog 2 value % R
Al11 OutputRPM Output speed RPM R
Al12 Pole Number of motor poles - R

Information of the inverter state R
Al13 InvStatus (Refer to the common area -

parameter address Oh0305) (Note 1)
Al14 LatchTripInfo Latch type fault trip information 1|- R

(Refer to the common area

parameter address 0h0330) (Note 1)
Al15 LatchTripInfo2 Latch type fault trip information 2|- R

(Refer to the common area

parameter address 0h0331) (Note 1)

Latch type fault trip information 3 R
AlT6 LatchTripinfo3 (Refer to the common area )

parameter address 0h0335) (Note 1)

_ Level type trip information R

AlT7 LevelTripinfo (Refer to the common area )

parameter address 0h0332) (Note 1)

H/W Diagnosis fault trip R
Al18 HWDlagInfo . . -

information

(Refer to the common area

parameter address 0h0333) (Note 1)

Warning information R
Al19 Warninginfo -

(Refer to the common area

parameter address 0h0334) (Note 1)
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Al20 KiloWattHour Output power (kW/h) KW/h R
Al21 MegaWattHour | Output power (MW/h) MW/h |R
Al22 PowerFactor Power factor - R
Al23 RunTimeDay Operation time (Day) Day R
Al24 RunTimeMin Operation time (Min) Day R
Al25 PidOutValue PID Output Value % R
Al26 PidReferenceValue| PID Reference Value % R
Al27 PidFeedbackValue | PID Feedback Value % R

(Note 1): Refer to the relevant addresses listed in “7.3.8 Compatible Common Area Parameter”
of H100 User Manual.

11.2.5.5 Binary Input Object Instance

BI1 Stopped Stop state R
BI2 RunningForward Running forward R
BI3 RunningReverse Running reverse R
Bl4 Tripped Trip occurred R
BIS Accelerating Accelerating R
BI6 Decelerating Decelerating R
BI7 SteadySpeed Operating at a steady speed R
BI8 RunningDC Operating at a O step speed R
BI9 Stopping Stopping R
BI10 FwdRunCommandState  |Forward run command state  |R
BIT1 RevRunCommandState | peverse run command state  |R
BI12 P1 P1 state R
BI13 P2 P2 state R
Bl14 P3 P3 state R
BI15 P4 P4 state R
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BI16 P5 P5 state R
BI17 P6 P6 state R
BI18 P7 P7 state R
BI19 Relay1 Relay1 state* R
BI20 Relay?2 Relay?2 state* R
BI21 Relay3 Relay3 state* R
BI22 Relay4 Relay4 state* R
BI23 Relay5 Relay5 state* R
BI24 Q1 Q1 state R
BI25 SpeedSearch Speed search operation in R
progress
BI26 HWOCS H/W OCS occurred R
BI27 SWOCS S/W OCS occurred R
BI28 RunningDwell Dwell operation status R
BI29 SteadyState Steady state R
BI3O Warning Warning state R
O 3Fe

¢ OUT-31 - 35 (Relay 1 — 5) must be set to "0 (none)” to control outputs via network

communication.

11.2.5.6 MultiState Input Object Instance

MSI1 UnitsDisplay Displays unit settings 1Hz R

2 RPM
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11.2.5.7 Error Massage

inconsistentparameters

serviceserror+7

propertyerror+9

Invalid Data Type

serviceserror+10

invalidaccessmethod

serviceserror+11

invalidfilestart

serviceserror+29

servicerequestdenied

objecterror+31 unknownobject
propertyerror+0 propertyother
propertyerror+27 | readaccessdenied
propertyerror+32 | unknownproperty
propertyerror+37 |valueoutofrange
propertyerror+40 | writeaccessdenied
propertyerror+42 |invalidarrayindex
clienterror+31 unknowndevice
resourceserror+0 | resourcesother
clienterror+30 timeout
abortreason+4 segmentationnotsupported
rejectreason+4 invalidtag
clienterror+0xFF noinvokeid
securityerror+26 | passwordfailure
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I
11.3EtherNet/IP

11.3.1Basic protocol structure

SEMI Pneu AC Position ...Other
Devices Yalve Drives Cntrilrs Frofiles ‘[
User
Layer [}

Commeon
Spec

OSOApplication Object Librawgo O

" CIp

Application & { CIP Messaging: Explicit, /0, Routing

Transport Layers

r————

Ecapsulaticn 1 1

DeviceMet ControlMet 1 1

Adaptation & Data Link | | Data Link voe | 1ce b ruture 7 :
Data Link Layers Layer Layer L : |
[CAM] [CTDMA] Enet Data Link I I

Layer [CEMANCD] 1 1

r——=—=n

Physical DeviceMet ControlMet Ethernet 1 1
Layer Physical Physical Physical | Future 7 1
Layer Layer Layer P :

The EtherNet/IP is a protocol which implements the CIP (Common Industrial Protocol,
specified by the ODVA) using the TCP and UDP protocols.

Originator: Devices that make connection requests, which are also called
clients.
PLCs or scanners are examples of originators.

Target: Devices that respond to connection requests, which are also called
servers.

Inverters are examples of targets.

11.3.2Implicit Message

Implicit messages are also called I/O messages. It refers to the data communicated
between the client (originator) and the server (target) at predefined intervals, via input
and output instances.
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The class 1 connection is used for implicit messages.

® Scope of support
Transport Type
Originator->Target: Point to Point
Target->Originator: Multicast
Transport Trigger: Cyclic
Configuration Connection: 1
Connection Tag: Not available
Priority
Originator->Target: Scheduled
Target->Originator: Scheduled
Configuration Data: Not available

@ Input Instance

Input instances refer to the status data periodically sent from the inverter to
PLCs or other client devices.

ntan BY' Bit7  Bit6 Bit5 Bit4 Bit3  Bit2  Bitl  BitO
Running
0 1 Faulted
(Fwd)
70 1
2 Speed Actual (Low Byte) — RPM unit (note 1)
3 Speed Actual (High Byte) — RPM unit
At Ctrl . . .
0 |Referen Ref From From | Ready Running | Running | Warnin Faulted
Net 2 (Rev) | 1 (Fwd) g
ce Net
71 1 Drive State
Speed Actual (Low Byte) — RPM unit
Speed Actual (High Byte) — RPM unit
Running
0 1 Faulted
110 (Fwd)
1
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Instan Byt ; Bit 2 Bit 1 Bit 0
ce e

Speed Actual (Low Byte) — Hz unit (note 1)

wW(N

Speed Actual (High Byte) — Hz unit

At Ctrl
Referen Ref From From | Ready

Net
ce Net

Running | Running | Warnin
2 (Rev) | 1 (Fwd) g

o

Faulted

111 Drive State

Speed Actual (Low Byte) — Hz unit
Speed Actual (High Byte) — Hz unit
COM-31 Status Parameter - 1 data (Low Byte)
COM-31 Status Parameter - 1 data (Hi Byte)
COM-31 Status Parameter - 1 data (Low Byte)
COM-31 Status Parameter - 1 data (Hi Byte)
COM-32 Status Parameter - 2 data (Low Byte)
COM-32 Status Parameter - 2 data (Hi Byte)
COM-31 Status Parameter - 1 data (Low Byte)
COM-31 Status Parameter - 1 data (Hi Byte)
COM-32 Status Parameter - 2 data (Low Byte)
COM-32 Status Parameter - 2 data (Hi Byte)
COM-33 Status Parameter - 3 data (Low Byte)
COM-33 Status Parameter - 3 data (Hi Byte)
COM-31 Status Parameter - 1 data (Low Byte)
COM-31 Status Parameter - 1 data (Hi Byte)
COM-32 Status Parameter - 2 data (Low Byte)
COM-32 Status Parameter - 2 data (Hi Byte)
COM-33 Status Parameter - 3 data (Low Byte)
COM-33 Status Parameter - 3 data (Hi Byte)
COM-34 Status Parameter - 4 data (Low Byte)
COM-34 Status Parameter - 4 data (Hi Byte)
COM-31 Status Parameter - 1 data (Low Byte)
COM-31 Status Parameter - 1 data (Hi Byte)
COM-32 Status Parameter - 2 data (Low Byte)
COM-32 Status Parameter - 2 data (Hi Byte)
COM-33 Status Parameter - 3 data (Low Byte)
COM-33 Status Parameter - 3 data (Hi Byte)
COM-34 Status Parameter - 4 data (Low Byte)
COM-34 Status Parameter - 4 data (Hi Byte)
COM-35 Status Parameter - 5 data (Low Byte)

141 note

1)

142 note

1)

143 Note

1)

144 Note

1)

145 note

1)

0N [WINIP|IOINO|OIR|IWINIPIOO|RWINIPIO|IWIN|IPIORP|IO[W|N|F
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Instan

ce

Bit 7 Bit 6 Bit5 Bit4 Bit 3 Bit 2 Bit 1 Bit O
COM-35 Status Parameter - 5 data (Hi Byte)

COM-31 Status Parameter - 1 data (Low Byte)
COM-31 Status Parameter - 1 data (Hi Byte)
COM-32 Status Parameter - 2 data (Low Byte)
COM-32 Status Parameter - 2 data (Hi Byte)
COM-33 Status Parameter - 3 data (Low Byte)
COM-33 Status Parameter - 3 data (Hi Byte)
COM-34 Status Parameter - 4 data (Low Byte)
COM-34 Status Parameter - 4 data (Hi Byte)
COM-35 Status Parameter - 5 data (Low Byte)
COM-35 Status Parameter - 5 data (Hi Byte)
COM-36 Status Parameter - 6 data (Low Byte)
COM-36 Status Parameter - 6 data (Hi Byte)
COM-31 Status Parameter - 1 data (Low Byte)
COM-31 Status Parameter - 1 data (Hi Byte)
COM-32 Status Parameter - 2 data (Low Byte)
COM-32 Status Parameter - 2 data (Hi Byte)
COM-33 Status Parameter - 3 data (Low Byte)
COM-33 Status Parameter - 3 data (Hi Byte)
COM-34 Status Parameter - 4 data (Low Byte)
COM-34 Status Parameter - 4 data (Hi Byte)
COM-35 Status Parameter - 5 data (Low Byte)
COM-35 Status Parameter - 5 data (Hi Byte)
COM-36 Status Parameter - 6 data (Low Byte)
COM-36 Status Parameter - 6 data (Hi Byte)
COM-37 Status Parameter - 7 data (Low Byte)
COM-37 Status Parameter - 7 data (Hi Byte)
COM-31 Status Parameter - 1 data (Low Byte)
COM-31 Status Parameter - 1 data (Hi Byte)
COM-32 Status Parameter - 2 data (Low Byte)
COM-32 Status Parameter - 2 data (Hi Byte)
COM-33 Status Parameter - 3 data (Low Byte)
COM-33 Status Parameter - 3 data (Hi Byte)
COM-34 Status Parameter - 4 data (Low Byte)
COM-34 Status Parameter - 4 data (Hi Byte)

146 note

1)

147 Note

1)

148 Note

1)

TS PN T w
~Njoasw v PO GIGIE|G|@® N[0~ N o DG [© (0N 0|0 NN PO o [BI
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nstan YU Bit7  Bit6 Bit5 Bit4 Bit3  Bit2  Bitl  BitO
8 COM-35 Status Parameter - 5 data (Low Byte)
9 COM-35 Status Parameter - 5 data (Hi Byte)
10 COM-36 Status Parameter - 6 data (Low Byte)
11 COM-36 Status Parameter - 6 data (Hi Byte)
12 COM-37 Status Parameter - 7 data (Low Byte)
13 COM-37 Status Parameter - 7 data (Hi Byte)
14 COM-38 Status Parameter - 8 data (Low Byte)
15 COM-38 Status Parameter - 8 data (Hi Byte)

Note 1) Refer to “@ [COM-31] Para Status 1-[COM38] Para Status8” in “10.4 COM
group” of this manual to set the inverter target addresses.

The following table explains the data (Bytes 0 and 1) for instances 70, 71, 110, and

111.
Name S Related Attribute
Class Attr. ID

Faulted Inverter Error 0x29 10
Warning Not Supported 0x29 11
Runningl Motor is running Forward 0x29 7
Running2 Motor is running Reverse 0x29 8
Ready Motor is ready to running 0x29 9
Ctrl From Net Run/Stop control 0x29 15
Ref From Net Speed control Ox2A 29
At Reference Reach at reference Speed Ox2A 3
Drive State Current Motor State 0x29 6
Speed Actual Speed Command 0x2A 7

® Output Instance

Output Instance refers to the status data periodically sent from a PLC or other
client devices to the inverter.

'”itea“ Bgt Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl  Bit0
Fault Run
Reset Fwd

20 0

Speed Reference (Low Byte) — RPM unit

N|Rk| O
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Instan

ce

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1
Speed Reference (High Byte) — RPM unit

NetRef | NetCtrl Fault Run Run
(note 2) | (note2) Reset Rev Fwd
0
Speed Reference (Low Byte) — RPM unit
Speed Reference (High Byte) — RPM unit
Fault Run
Reset Fwd

21

0
Speed Reference (Low Byte) — Hz unit
Speed Reference (High Byte) — Hz unit

Fault Run Run
NetRef | NetCtrl Reset Rev Fwd

100

0

Speed Reference (Low Byte) — Hz unit

Speed Reference (High Byte) — Hz unit
COM-51 Control Parameter - 1 data (Low Byte)
COM-51 Control Parameter - 1 data (Hi Byte)
COM-51 Control Parameter - 1 data (Low Byte)
COM-51 Control Parameter - 1 data (Hi Byte)
COM-52 Control Parameter - 2 data (Low Byte)
COM-52 Control Parameter - 2 data (Hi Byte)
COM-51 Control Parameter - 1 data (Low Byte)
COM-51 Control Parameter - 1 data (Hi Byte)
COM-52 Control Parameter - 2 data (Low Byte)
COM-52 Control Parameter - 2 data (Hi Byte)
COM-53 Control Parameter - 3 data (Low Byte)
COM-53 Control Parameter - 3 data (Hi Byte)
COM-51 Control Parameter - 1 data (Low Byte)
COM-51 Control Parameter - 1 data (Hi Byte)
COM-52 Control Parameter - 2 data (Low Byte)
COM-52 Control Parameter - 2 data (Hi Byte)
COM-53 Control Parameter - 3 data (Low Byte)
COM-53 Control Parameter - 3 data (Hi Byte)
COM-54 Control Parameter - 4 data (Low Byte)
COM-54 Control Parameter - 4 data (Hi Byte)
COM-51 Control Parameter - 1 data (Low Byte)

101

121

Note2)

122

Note2)

123 Note

2)

124 note

2)

O\lmmhwl\JHOU'l-bOJI\)l—‘OOJI\)I—‘OI—‘OOOI\)I—‘OOOI\)I—‘OOOI\)I—‘OOO('DE
—

125 Note
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nstan Bth Bit6 Bit5 Bit4 Bit3 Bit2 Bitl BitO

e

2) COM-51 Control Parameter - 1 data (Hi Byte)
COM-52 Control Parameter - 2 data (Low Byte)
COM-52 Control Parameter - 2 data (Hi Byte)
COM-53 Control Parameter - 3 data (Low Byte)
COM-53 Control Parameter - 3 data (Hi Byte)
COM-54 Control Parameter - 4 data (Low Byte)
COM-54 Control Parameter - 4 data (Hi Byte)
COM-55 Control Parameter - 5 data (Low Byte)
COM-55 Control Parameter - 5 data (Hi Byte)
COM-51 Control Parameter - 1 data (Low Byte)
COM-51 Control Parameter - 1 data (Hi Byte)
COM-52 Control Parameter - 2 data (Low Byte)
COM-52 Control Parameter - 2 data (Hi Byte)
COM-53 Control Parameter - 3 data (Low Byte)
COM-53 Control Parameter - 3 data (Hi Byte)
COM-54 Control Parameter - 4 data (Low Byte)
COM-54 Control Parameter - 4 data (Hi Byte)
COM-55 Control Parameter - 5 data (Low Byte)
COM-55 Control Parameter - 5 data (Hi Byte)
COM-56 Control Parameter - 6 data (Low Byte)
COM-56 Control Parameter - 6 data (Hi Byte)
COM-51 Control Parameter - 1 data (Low Byte)
COM-51 Control Parameter - 1 data (Hi Byte)
COM-52 Control Parameter - 2 data (Low Byte)
COM-52 Control Parameter - 2 data (Hi Byte)
COM-53 Control Parameter - 3 data (Low Byte)
COM-53 Control Parameter - 3 data (Hi Byte)
COM-54 Control Parameter - 4 data (Low Byte)
COM-54 Control Parameter - 4 data (Hi Byte)
COM-55 Control Parameter - 5 data (Low Byte)
COM-55 Control Parameter - 5 data (Hi Byte)
COM-56 Control Parameter - 6 data (Low Byte)
COM-56 Control Parameter - 6 data (Hi Byte)
COM-57 Control Parameter - 7 data (Low Byte)
COM-57 Control Parameter - 7 data (Hi Byte)
COM-51 Control Parameter - 1 data (Low Byte)

126 note

2)

OO N~ lWINFPOO|OINOD|OA|W|IN|F

=
o

=
[EEN

127 note

2)

OO N0~ WIN|(FL|O

=
o

=
[N

=
N

=
w

128 Note

o
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Instan Byt
ce e

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O

2) 1 COM-51 Control Parameter - 1 data (Hi Byte)
2 COM-52 Control Parameter - 2 data (Low Byte)
3 COM-52 Control Parameter - 2 data (Hi Byte)
4 COM-53 Control Parameter - 3 data (Low Byte)
5 COM-53 Control Parameter - 3 data (Hi Byte)
6 COM-54 Control Parameter - 4 data (Low Byte)
7 COM-54 Control Parameter - 4 data (Hi Byte)
8 COM-55 Control Parameter - 5 data (Low Byte)
9 COM-55 Control Parameter - 5 data (Hi Byte)
10 COM-56 Control Parameter - 6 data (Low Byte)
11 COM-56 Control Parameter - 6 data (Hi Byte)
12 COM-57 Control Parameter - 7 data (Low Byte)
13 COM-57 Control Parameter - 7 data (Hi Byte)
14 COM-58 Control Parameter - 8 data (Low Byte)
15 COM-58 Control Parameter - 8 data (Hi Byte)

(Note 2) Refer to “@ [COM-51] Para Control1-[COM58] Para Control 8” in “10.4 COM
group” of this manual to set the inverter target addresses.

The following table explains the data (bits for Byte 0) for instances 20, 21, 100, and
101.

Name Description Related Attribute

Class Attr. ID
Run Fwd (Note 3) Forward Run Command 0x29 3
Run Rev (Note 3) Reverse Run Command 0x29 4
Fault reset (Note 3) Fault Reset Command 0x29 12
NetRef (Note 4) Not used 0x2A 4
NetCtrl (Note 4) Not used 0x29 5
Speed Reference Speed Command 0x2A 8

(Note 3) Refer to the Drive Run and Fault sections in the “Control Supervisor Object (Class

0x29).”

(Note 4) Reference speed and Run/Strop control can be set only on the LCD control panel.
Network control instances 21 and 101 (NetRef, NetCtrl) are not available.

11.3.3Explicit Message
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Explicit messages refer to non-periodic data communications used for reading or
writing attribute values of an inverter or an Ethernet IP.

Using the UCMM communication, data exchange is made without connecting the
originator and the target, and periodic data exchange is available as well using the
Class 3 connection.
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11.3.4Supported objects

@ Identity Object (Class 0x01, Instance 1)

Attribute

AT Access Attribute Name Data Length ATl
ID Value
1 Get Vendor ID Word 259
2 Get Device Type (AC Drive) Word 2
3 Get Product Code Word 15 (Note 1)

Revision
4 Get High Byte - Major Revision Word (Note 2)
: . 0x0101
Low Byte - Minor Revision

5 Get Status Word (Note 3)
6 Get Serial Number Double Word (Note 4)
7 Get Product Name 9 Bytes CBAC-H100

(Note 1) Product Code 15 refers to the H100 Ethernet inverter product (Model type: F).

(Note 2) The revision refers to the version of the Ethernet/IP protocol. The high byte stands for
a major revision number, and the low byte stands for a minor revision number. For
example, 0x0101 indicates version 1.01.

This value is different from the OS version of the communication module (which is
available on the Keypad with the COM-6 [FBus S/W Ver] parameter).

(Note 3) Definition of status bits

Bit Description

0 0: Device is not connected to the master
1: Device is connected to the master
1 Reserved
5 Configured (fixed as “1” because LS ELECTRIC EtherNet/IP is not
supported)
3 Reserved
4 0 : Unknown
5 2: Faulty 10 connection
3: 10 connection has not been made
6 5 : Major Fault
7 6: 10 connection has been made
8 Minor recoverable fault (Inverter is in warning status)
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9

Bit Description

Minor unrecoverable fault (N/A)

10

Major recoverable fault (inverter H/W trip occurred)

11

Major recoverable fault (inverter non-H/W trip occurred)

(Note 4) The serial number uses the last four digits of the MAC ID.
e.g.) The serial number is 0x29000022 when the MAC ID is “00:0B:29:00:00:22.”

Service
Service Code Definition Support for Class S:ansligrf]tc?f
Ox0E Get Attribute Single No Yes
0x05 Reset No Yes
0x01 Get Attribute All No Yes

@ Motor Data Object (Class 0x28, Instance 1)

Attribute

Attribute
ID

3 Get

Access Attribute Name Range

Motor Type 0-10

Definition

: Non-standard motor

: PM DC Motor

: FC DC Motor

: PM Synchronous Motor

: FC Synchronous Motor

: Switched Reluctance Motor

: Wound Rotor Induction Motor
: Squirrel Cage Induction Motor
: Stepper Motor

: Sinusoidal PM BL Motor

10 : Trapezoidal PM BL Motor

© oo ~NOOh~WNPEFEO

6 Get/Set

Motor Rated 0.0 -
Curr 1000.0

[Get]

Reads the value at BAS-13 (Rated Curr).
[Set]

The set value is reflected to BAS-13
(Rated Curr).

Scale 0.1

7 Get/Set

Motor Rated 0-

[Get]

46 l Ls?ELECTDJE




Services for the LS ELECTRIC products or other manufacturer’s products

Attribute
ID

Access | Attribute Name Range Definition

Volt 690 |Reads the value at BAS-15 Rated
Voltage.

[Set]

The set value is reflected to BAS-15
(Rated Voltage).

Scale 1
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Service
Service Code Definition Support for Class S:anspigrr]tcf:r
0x0E Get Attribute Single No Yes
0x10 Set Attribute Single No Yes

® Control Supervisor Object (Class 0x29, Instance 1)

Attribute

Attribute ID Access  Attribute Name ‘Range Definition

3

Get / Set

0

Forward Run Cmd.

Stopped
Forward run (Note 1)

Get / Set

Reverse Run
Cmd.

1
0
1

Stopped
Reverse run (Note 1)

N/A

Net Control

Configurable only with the inverter
parameter.

Get

Drive State

Vendor Specific

Startup

Not Ready (resetting in progress)

Ready (stopping in progress)

Enabled (running, not applicable to
deceleration stop)

Stopping (decelerating)

Fault Stop

Faulted (trip occurred)

Get

Running Forward

Stopping in progress

Running Forward

Get

Running Reverse

Stopping in progress

Running Reverse

Get

Drive Ready

O |([kP|IO|IP|OINOO|OT| B [W|IN|F|O

Resetting in progress or trip
occurred

Inverter is ready for operation

10

Get

Drive Fault

Trip has not occurred

Trip has occurred
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Attribute ID Access  Attribute Name

Range

Definition

Trip reset to release the trip.
12 Get/ Set | Drive Fault Reset 0 Resetting will begin only when the
value changes from FALSE to
1 |TRUE. (Note 2)
. Refer to the following Drive Fault
13 Get Drive Fault Code Code table (Note 2)9
Commands are made using other
0 sources than the Ethernet
15 Get Control From Net. communication. ,
Commands are made using the
1 Ethernet communication as the
source.
(Note 1) Drive Run Command
Inverter operation using Forward Run Cmd. and Reverse Run Cmd.
Runl Run?2 \ Trigger Event Run Type
0 0 Stop NA
0~>1 0 Run Runl
0 0~>1 Run Run2
0>1 0>1 No Action NA
1 1 No Action NA
1->0 1 Run Run2
1 1->0 Run Runl

In the table above, Run 1 indicates Forward Run Cmd. and Run 2 indicates Reverse Run
Cmd. Commands are made by the Ethernet communication module when the value
changes from “0 (FALSE)” to “1 (TRUE).” The Forward Run Cmd. value does not indicate
the present operation status of the inverter; it indicates the operation command value on

the communication module.
(Note 2) Drive Fault

The Drive Fault becomes TRUE when the inverter is tripped.
Drive Fault Codes for the trips are as follows.

Drive Fault Code

Fault Code Number Description

0x0000 None
Ethermal Out Phase Open InverterOLT
0x1000 InPhaseOpen ThermalTrip UnderLoad
ParaWriteTrip IOBoardTrip PrePIDFail
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Fault Code Number Description

OptionTripl OptionTrip2 OptionTrip3
LostCommand UNDEFINED LostKeypad
0x2200 OverLoad
0x2310 OverCurrentl
0x2330 GFT
0x2340 OverCurrent2
0x3210 OverVoltage
0x3220 LowVoltage
0x2330 GroundTrip
0x4000 NTCOpen
0x4200 OverHeat
0x5000 FuseOpen | HWDiag
0x7000 FanTrip
0x7120 No Motor Trip
0x7300 EncorderTrip
0x8401 SpeedDevTrip
0x8402 OverSpeed
0x9000 ExternalTrip \ BX

Drive Fault Reset

The Drive Fault Reset gives TRIP RESET reference to the inverter when the
setting value changes from “0” to “1” (from FALSE to TRUE). Overwriting “1
(TRUE)” over “1 (TRUE)” does not generate a RESET reference for a trip. To
allow the Ethernet communication module to send a RESET reference to the
inverter when the value is “1 (TRUE),” write “0 (FAULT)” first, then write
“1(TRUE)” again.

Service
. o Support for
Service Code Definition Support for Class Instance
0x0E Get Attribute Single No Yes
0x10 Set Attribute Single No Yes

@ AC Drive Object (Class 0x2A, Instance 1)
Attribute
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Attribute

Access

Attribute

Range

Definition

ID INET[
0 The output frequency has not
3 Get At Reference reached the reference frequency.
1 The output frequency has reached
the reference frequency.
4 N/A Net Reference -
0 Vendor Specific Mode
1 Open Loop S Fr n
Drive Mode D b Speed(Frequency)
6 Get 2 Closed Loop Speed Control
(Note 1)
3 Torque Control
4 Process Control(e.g.Pl)
0- Displays the present output
7 A | .
Get SpeedActua 24000 frequency in [rpm].
0- Displays the reference frequency
8 Get / Set SpeedRef 24000 in [RPM]. Reflected when DRV-07
(Freq Ref Src) is set to “FieldBus.”
0- Monitors the present current in 0.1
9 Get Actual Current 111.0 A |Aincrement/decrement.
0 Command source is not the
29 Get Ref.From Ethernet communication.
Network 1 Command source is the Ethernet
communication.
0- Monitors the present operation
1 A IH
00 Get ctual Hz 400.00 Hz |frequency (Hz).
Speed reference may be given via
0- a network communication if DRV-
101 | Get/Set | Reference Hz | 60 1z |07 (Freq Ref Src) is set to 8
(FieldBus).
Acceleration 0- Sets/monitors the acceleration time
102 Get/ Set Time (Note 2) | 6000.0 sec |of the inverter.
Deceleration 0- Sets/monitors the deceleration
103 Get/Set Time (Note 3) | 6000.0 sec |time of the inverter.

(Note 1) For the H100 inverter products, this value is fixed as “1: Open Loop Speed
(Frequency).”

(Note 2) Value at DRV-03 (Acc Time)

(Note 3) Value at DRV-04 (Dec Time)
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Service
Service Code Definition Support for Class S:ansrigrf]tc?f
0x0E Get Attribute Single No Yes
0x10 Set Attribute Single No Yes

® DLR Object (Class 0x47, Instance 1)

Attribute
AAISTE Access AISUTE Range Definition
ID Name
Network 0 Linear Network
1 Get -
Topology 1 Ring Network
Network 0 Normal
2
Get Status 1 Ring Fault
Active ;
10 Get Supervisor ;’:eelrliizgrd MAC address of the ring
Address P
12 Get Capability Announce-based Ring Node
Flags
Service
Service Code Definition Support for Class PP 07
Instance
OxOE Get Attribute Single No Yes
0x10 Set Attribute Single No Yes

® Class 0x64 (Inverter Object) — Manufacture Profile
This object is used to access the Keypad Parameters of the inverter.

Attribute
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Instance

Access

Attribute Number

Attribute Name Attribute Value

1 (DRV Group)

2 (BAS Group)

3 (ADV Group)

4 (CON Group)

5 (IN Group)

6 (OUT Group)

7 (COM Group)

8 (PID Group)

9 (EPID Group)

10 (AP1 Group)

11 (AP2 Group)

12 (AP3 Group)

13 (PRT Group)

14 (M2 Group)

Get/Set

Identical to the H100
Manual Code number.

Identical to the H100

Manual Code number.

Identical to the H100

Manual Code number.

Identical to the H100

Manual Code number.

Identical to the H100

Manual Code number.

Identical to the H100

Manual Code number.

Identical to the H100

Manual Code number.

Identical to the H100

Manual Code number.

Identical to the H100

Manual Code number.

Identical to the H100

Manual Code number.

Identical to the H100

Manual Code number.

Identical to the H100

Manual Code number.

Identical to the H100

Manual Code number.

Identical to the H100

Manual Code number.

H100 Keypad
Title
(Refer to the
H100 User
Manual)

Parameter
setting range for
the H100
inverter
(Refer to the
H100 User
Manual)

Service

Service Code

Definition

Support for Class

Support for
Instance

Ox0E

Get Attribute Single

No

Yes

0x10

Set Attribute Single

No

Yes
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11.4Modbus TCP

11.4.1Modbus/TCP frame structure

MBAP Header( 7 bytes) PDU (5 bytes -)

In general, Ethernet communication uses the EtherNet Il frames.

MODBUS Application Protocol Header (MBAP Header)

The following table explains the components of a MBAP header.

Section Length | Description
Transaction Unique transmission number, which increases by 1 each
o 2 Bytes . .
Identifier time the client sends data frame to the server
Protocol .
o 2 Bytes |Fixed at 0.
Identifier

Data frame length of the Modbus communication, which
Length 2 Bytes |represents the length (in byte) from the MBAP header to the
unit identifier

When communications using Modbus TCP and Modbus
RTU are connected via a gateway, the unit identifier
indicates the slave number. The address is fixed to OXFF
when Modbus TCP communication is used alone.

Unit Identifier 1 byte

Protocol Data Unit (PDU)

PDU is the actual data in the Modbus TCP communication, which is composed of a
function code and data.

Refer to “11. 4. 2 Function Code” below for detailed information.
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11.4.2Function codes

The Modbus TCP communication involves clients and a server. During
communication, clients send commands to the server, and the server responds to the
commands. In general, devices, such as a PLC, HMI, and PC, are used as the client,
and the inverter works as a server.

® Read Holding Registers

Read Holding registers are functions used to read the server (inverter) data.

The following table explains the components of a request data frame from a client to a
server.

Request frame Length \ Value

Function Code 1 Byte 0x03

Comm. address 2 Bytes 0x0000 - OXFFFF

Number of data 2 Bytes 1-16 (LS ELECTRIC inverters)
requests

The following table explains the components of a response data frame from a server to a
master.

Response frame Length | Value
Function Code 1 Byte 0x03
Comm. address 1 Byte 2 x the number of data requests
Number of data Number of data requests | Data value of the given number from
requests X 2 bytes the comm. address

@ Read Input Registers
Read Holding registers are functions used to read the server (inverter) data.

The following table explains the components of a request data frame from a client to a
server.

Request frame Length Value

Function Code 1 Byte 0x04

Comm. address 2 Bytes 0x0000 - OXFFFF

Number of data 2 Bytes 1-16 (LS ELECTRIC inverters)
requests
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The following table explains the components of a response data frame from a server to a
master.

Response frame Length Value
Function Code 1 Byte 0x04
Comm. address 1 Byte 2 x the number of data requests
Number of data Number of data requests | Data value of the given number from
requests X 2 bytes the comm. address

® Write Single Register
Write Single registers are functions used to write one server (inverter) data.

The following table explains the components of a request data frame from a client to a
server.

Request frame Length \ Value

Function Code 1 Byte 0x06
Comm. address 2 Bytes 0x0000 - OXFFFF
Data value 2 Bytes 0x0000 - OXFFFF

The following table explains the components of a response data frame from a server to a

master.
Response frame Length | Value
Function Code 1 Byte 0x06
Comm. address 2 Bytes 0x0000 - OXFFFF
Data value 2 Bytes 0x0000 - OXFFFF

@ Write Multiple Register

Write Multiple registers are functions used to write 1 to 16 consecutive data on

the server (inverter).

The following table explains the components of a request data frame from a client to a

server.
Request frame Length \ Value
Function Code 1lbyte 0x10
Comm. address 2bytes 0x0000 - OXFFFF
Number of data to 2bytes 1-16 (LS ELECTRIC inverters)
write
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Request frame Length \ Value
Byte Count 1lbyte 2 x the number of data
Data value to write | Number of data x 2 bytes Data to write

The following table explains the components of a response data frame from a server to a
master.

Response frame Length | Value
Function Code 1 Byte 0x10
Comm. address 2 Bytes 0x0000 - OXFFFF
Number of data to 2 Bytes 1-16 (LS ELECTRIC inverters)
write

® Read Device Identification

The Read Device Identification is a function used to read the ID and additional
information related to the functional description of remote devices from the
server (inverter). This function is used to identify the information about the
built-in Ethernet communication module.

Object ID Object Name Description Category
0x00 Manufacturer Name Manufacturer
0x01 Modbus Map Identifier Modbus map ID of the Basic
product
0x02 Modbus Map Version Modbus map version
0x03 Product URL URL for the product origin
0x04 Product Name Product name
0x05 Model Name Model type Regular
0x06 User-defined Device Name -
0x80 Serial Number Serial number of the
communication module
Product number of the
Ll Product Number communication module
0x82 Hardware Version HIW ”“”?be'f of the Extended
communication module
0x83 Software Version SIW ”“”?ber. of the
communication module
- Description about the
s Model Description communication module

Address and type of the requested object are decided depending on the Read Device
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ID code.
0x01: Used to request an object in the Basic category as a stream.
0x02: Used to request an object in the Regular category as a stream.
0x03: Used to request an object in the Extended category as a stream.
0x04: Used to request a single, specific object.

The following table explains the components of a request data frame from a client to a

server.
Request frame Length \ Value
Function Code 1 byte 0x2B
MEI Type 1 byte Ox0E

Read Device ID 1lbyte 01/02/03/04
code
Object Id 1lbyte 0x00 - 0x06, 0x80 - 0x84;
Start Object ID to request

The following table explains the components of a response data frame from a server to a

master.
Response frame Length | Value
Function Code 1 Byte 0x2B
MEI Type 1 Byte O0x0E
Read Device ID 1 Byte 01/02/03/04
code
Conformity level 1 Byte 0x83
More Follows 1 Byte 0x00, no more Object are available
Next Object Id 1 Byte 0x00
Number of objects 1 Byte Number of requested objects
List Of Object ID 1 Byte Object ID of the requested object
List Of _Object length 1 Byte Object ID data length
List Of _ Object Value (Object length) Bytes Object ID data
(Depending on the object ID)
LS'ELECTR’IC
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11.4.3Exception frame
An exception frame is a response frame from a server when an error occurs while

responding to the client.

Exception frame structure
Error frame Length \ Value

0x80 + Function Code
Error code 1 byte requested by the client
Exception Code 1 byte 0x0000 - OXFFFF

Exception code types

Type Code Description
ILLEGAL FUNCTION | O0x01 |Unsupported function has been requested

ILLEGAL DATA 0X02 An unused address has been requested or modification

ADDRESS has been requested for the data at an unused address.
ILLEGAL DATA 0x03 A data modification request has been made out of the

VALUE range of the available value.
Server error occurred

SLAVE DEVICE 0x04 (CAN communication error with the inverter,

FAILURE communication module initialization error, or data

communication error with the inverter)

Server is unable to respond because it is executing
SLAVE DEVICE 0x06 another process

BUSY (When an initialization of the inverter or the
communication module is in progress, etc.)
Unique code for LS ELECTRIC inverters.

0x14 |An attempt was made to change a write-protected

parameter

WRITE PERMITION
ERROR
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11.5LED Indications and troubleshooting

)

a > - CPU LED (green)

- MODE LED (green)
- ERROR LED (red)

LINK1 LED (yellow/red)

LINK2 LED (yellow/red)

Link2
Linkl

LED
indicator

Operatio
n

Status

Description

Network connection at LINK 1 is

Network normal ON .
operating normal
Red LINK 1 Trying Ethernet communication
LINK1 OFF or the network cable not

Not connected connected to LINK 1

ON 100 Mbps
OFF 10 Mbps
Network connection at LINK 2 is

Yellow Switch speed *1

Network normal ON .
operating normal.
Red LINK 2 Trying Ethernet communication
LINK2 OFF or the network cable not

Not connected connected to LINK 2

ON 100 Mbps
OFF 10 Mbps
*1: Check the second bits set at COM-11 to view the Ethernet speed settings.

Yellow Switch speed *1

. L.ED Color De_scrlp
indicator tion

CPU Green Normal Blinking The communication module has

Operation Status
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LED
indicator

Color

Descrip
tion

Operation

operatio | 0.5son/0.5off |peen properly installed on the
n inverter.
Standing by for communication
OFF .
module operation
ON Communication module is booting
up.
Single Flash -
Always ON BACNnRet/IP is in operation
Normal Blinking EthermetlP is i .
MODE *2 Green operatio 0.5s ON /0.5s OFF therne IS IN operatlon
n Blinking _ .
0.25 ON /0.85 OFF Modbus TCP is in operation
Normal
operatio OFF Operating properly
n
Blinking c icati dul
055 ON /0.5 OFF | Communication module error
L IP address collision occurred.
Blinking *The LED di v wh
0.1s ON /0.1s OFF € LED disappears only when
IP address is set and rebooted.
ERROR Red |ESC
commun
ication Single Flash
fault 0.2s ON /1s OFF |EEPROMerror

Double Flash
0.2s ON /0.2s OFF
/0.2s ON /1s OFF

LOST COMMAND

ON

Fault occurred

*2 The MODE indicator will be lit when the setting at COM-21 (Opt parameter-12) is
applied to the communication module after COM-94 (Comm Update) has been set to “1:

yes.”

12 Web server
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12.1 Overview

Because the H100 Ethernet communication module has built-in web server
functionalities, you can monitor the H100 inverter and check parameter settings,
network status, and trip fault history on a web browser without installing additional
programs. As long as a web browser (Chrome) is available, you can connect to the
H100 Ethernet communication module in any environment.

12.2Logging in

Chrome web browser fully supports access to the H100 Ethernet communication
module’s web server. However, compatibility with other web browsers cannot be
guaranteed. Also, the network environment must be configured without duplications

and all wiring connections must be properly made. Run Chrome and enter the target
IP address.

C & 192.168.1.10

(The default IP is “192.168.1.10” without additional user settings.)

H100 Web Monitor Log in to access your account

&~ B4
e\ JA

There are two accounts available: Admin and User Each account has differentiated
permission levels. The following table lists the permissions allowed for each account.

Account Permission Description
Admin Accessing Dashboard, Monitoring, | The password is set with
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Account Permission Description

Drive Parameter, Setting, and the BAC password
Alarm menus is allowed and parameter within the H100
parameter changes are allowed inverter.
within the Setting menu.
Accessing Dashboard, Monitoring,

User Drive Parameter, and Alarm menus | Password is not required.
are allowed.

When you log in to the web server, a notification message is provided in a pop-up
window. You can proceed with the login process after agreeing to the notification

message.

12.3Basic layout

When you log in to the web server for the first time, the Dashboard page will be
displayed on the screen. The following table explains the basic layout of the H100

web server.
Menu Item Description Description
Dashboard Overall status of |Main page of the web server. Provides
the H100 inverter |the overall status at a glance.
. A page that allows you to monitor the
Drive : , .
inverter’s operation status.
A page that allows you to monitor the
DI/DO . , .
inverter’s I/O terminal status.
Monitoring Chart A page that allows you to select and litem;
monitor a specific item. (10datas/Sec)
Communication A page that allows you to view the
operation status of the Ethernet
Module C O
communication module.
Drive DRV.BAS ... M2 A page that allpws you to view the
Parameter parameter settings within the inverter.
A page that allows you to view Cannot be
Communication |operation status of the Ethernet accessed with
Setting Module communication module and configure  |the user
network settings. account
Maintenance A page that allows you to enter Cannot be
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ltem | Description Description
information related to the inverter accessed with
maintenance information, etc. the user
account

A page that allows you to view the trip

Alarm Alarm List and warning history.

The web server menus do not provide features to operate the inverter. Also, only data
related to remote protocols, the network, etc. can be written on the web server.

12.3.1 Dashboard

A main page of the web server, which provides key information at a glance.

H100 Web Monitor A 2o &
Menu Drive Information or
H100 Web Monitor r L Model Hoo
v
a - £ Capaciy 11K
Fal e 4003 phase
@ Diive Parameter -
& stings > Monitoring Q@ roma Maintenance Q@ roma Network Q roma SWimion  2T0%
Manual Vitps e s sk com
A Alem '" i
Moritoring v Drive Mo | Communication Module Hore =
Output Voltags 0v u u stop Protoce Reypad &
Duplex Full Duplex
Voltage (DC Link) 833 v
Speed 0 pm (% 1500 [ 192.168.1.101
Maintenance M
Outpu Currant 0.0 Version 100y
Frequency 0.00 1z % 50.00
FanTim
Output Powsr 1095 32 o
- 0.0« py—r— 100 :
hecTime 200
Tomporatura 30 < « Port 1 Spesd T o Manager  Global Support Team
Dec Tim 300 5
Phans
[T ——— — o Port 2 Speed 100 s o
Emsi Pl sisctric.com
Alarm Event ere Insallation 20210101
sunn Oecusaing s Ea—— Mema
© Faun 282021 2150 Option Trip-1 00 Bytes)
© Foutt o200z021 2121 Option Tiip-1

The status bars beneath the main banner indicate the event status for the given
keywords. You can click the status bar to access the relevant information page.

Status Bar Normal Warning
Monitoring Inverter is normal Warning accord_lng to | Trip according to the
the inverter setting inverter
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Status Bar Normal | Warning
specification/setting
. Fan condition is OK Warning about the Fatal failure of the built-
Maintenance . X .
for the period period and fan status |in fan.
Background CAN
Communication communication error
Network module network status |- between the inverter and
is OK the communication
module

The Monitoring and Drive windows provide the current operation status of the inverter.
You can click “More” to access the Drive page under the Monitoring menu.

The Drive Information window provides the model type, capacity, voltage, and
software version of the currently installed inverter. You can click “More” to access the
Drive page under the Drive Parameter menu.

The Maintenance window shows the notes written by the administrator and the fan
status. You can click “More” to access the Maintenance page under the Setting menu.

The Alarm Event window provides the list of events that occurred since the installation
of the communication module to the inverter and the first power on, while the
Dashboard window shows only the two most recent events. You can click “More” to
access the Alarm page.

12.3.2 Monitoring

A menu item that includes the monitoring area of the inverter and the communication
module. All monitored items except for Chart are refreshed once every three seconds.
On all subordinate pages under the Monitoring menu, you can download the
diagnostics files.

12.3.2.1 Monitoring > Drive

A page that allows you to view the current operation status of the inverter. R
(reference) stands for the target value of the current operation.
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H100 Web Monitor a

.
2 aomm

ey Monitoring > Drive Download Diagnastic File

Staius Ran Stap Dicection Spee
Normal Stop Stop stop

Diive

moo

Chart

Communication Module

@ Drive Parameter v

£ Souings ~ Inverter Drive

Py ars vae en e
Output Voltage 0, Speed [
Veltage (OC Link] 34 . Speed Reference & 1500
Output Current 0.0 . Frequency 0.00
Output Power 0.0 Frequency Reference & 50,00 1.
PID Feedback & 0.0 Ace. Time & 200 5.
PID Reference & 0.0 - Dec. Tims & 300 s

12.3.2.2 Monitoring > DI/DO

A page that allows you to view the current I/0O terminal status of the inverter.

H100 Web Monitor ADMIN
Wenu Mnitoring > DVDO
& Dashboard
Drtve
o
Chant
DIDO AUAO PID
Communication Module
o 0o u vahis o vae ) Vs Refrsnoe  Fesdback
 Drve Parometer ~
=Py = at Al 000 A01 0.00 ProcPID 000 0 0
£ soings v
-pP2 = Relay 1 E] 000 LCE 0.00 EPID1 0 0 0
A Ao
“P3 * Relay2 EPID2 00 0o
- P4 ° Relay 3
-5 * Relay 4
- P8 © Relay 6
- p7
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Green: Close

Grey: Open

12.3.2.3 Monitoring > Chart

A page that allows you to view the real-time operating values of the inverter. You can
select up to eight items for real-time monitoring.

H100 Web Monitor A 2 amn 5

Manu Menitering > Chart Download Diagnostic File

Click “Start” to start monitoring. Click “Stop” to stop monitoring.

To view the detailed information about a trend, you can zoom in a part of the trend by
dragging the mouse cursor over it while the monitoring feature is stopped. To return to
the previous view (zoom out), click “Reset.”

The Real-time Legend shows the most recent values in real time.

Click “Download” to download the data up to the point that was last monitored. The
data can be downloaded only for up to 10 minutes.

12.3.2.4 Monitoring > Communication Module
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A page that allows you to view the current operation status of the communication
module. R (reference) stands for the target value of the current operation.

H100 Web Monitor

Menu Menitering > Communication Module

Internal(CAN)

Interface (CAN): Refers to the communication status between the inverter and the
Ethernet communication module. Period stands for the background communication

interval between the devices.

Port 1 and 2: Refer to the actual link statuses of the Ethernet port and the switch
operation speed/mode. Configure COM-11 (Opt Parameter2) to change the settings.

Note) The web server may become unstable when the speed is set as “10 Mbps.’

12.3.3Drive Parameter

Loads the parameter values set within the inverter. All parameter values are based on
the information included in H100 User Manual. Refer to H100 User Manual for

detailed information.

The parameter values at the time when the communication module was first installed
to the inverter will be displayed here. To identify the parameter value changes after
the communication module was operated, click “Refresh” on each parameter group
page to reload the changed values. When the values are refreshed, not all values of
all parameter groups will be newly loaded; only the parameter values provided on
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each page will be separately loaded.

H100 Web Monitor A 2 somn 1S
Menu Drive Parameter > Drive o Drive Information
Vs Uni Dotk Rangs Wate
& Dashboare
Gommand Frequency 000 000 000 LowFreq - Hoh Freg o
Q. monroring v
-
Keypad Run Dir 1 1 Reverse o -
§ Drve Parametsr ~ o
onive
Acceleration Time 200 200 0.0 - 600.0 [sec) o
Basic
Deceleration Time 0.0 e 300 0.0 - 600.0 (s&C) Q
Advanced <
Keypad H.0_A Lock 1 1 Lockea a o
Gontral Cunng Run
Uniockes worer oo
Input Terminal Capaciy 5.5kW
Gommana saurce 1 . Keypad )
Output Terminal - Vottage 200V 3-phase
)
Gommunication . Int 285
Fleld Bus
PID Time Event SV \ersion 276w
Mangal
L Frequency Reference Scurce ° 0 Keypad-1 a
Keypad-2
Application 1 i
ve
Application 2 12
Int 485
Application 3 - FleiaBus
Fulse
Protaction vE
13
2nd Motor
Control hode 0 0 viF a
£ setungs < Sip Gompen
A Aarm . Jog Frequency 000 iz 1000 0.06, Low Freq - High Freq o
Jog Acc Time 200 200 0.0 - 600.0 (sec) -

As shown in the figure above, green dots are displayed for the items with changed
values that do not match the initial values. Besides this, parameter values that were
changed or unspecified by third party devices will also be indicated with green dots.
However, these indications will not be provided for external parameter groups.

(Example: “-”, “Motor setting”)

12.3.4 Setting

This menu allows you to view other information related to the H100 Ethernet
communication module and the inverter. This menu can only be accessed with the
Admin account.

12.3.4.1 Setting > Communication Module

This menu allows you to configure the protocol and TCP/IP settings for the H100
Ethernet communication module and update the firmware.
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H100 Web Monitor

A 2w |5

Menu Settings > Communication Module
A Dashboard
Protocol TCPIP Communication Module Information
Q. Monitoring v
- . Moduie Name H100 BACREVEIP/MoDUS Option Carg
@ orive Paramear . ) Ememane MoanusTCP ® BacnenP - O oisanie
senal o 0000000017
&3 settings ~ Setting Ethemet IP 192 168.1 101 MAC Address 00.00:28:00:00:17
100
Communication Module . Subnet Mask 255 255 2550
hax Mastes o . .
maintanance Gareway
15218011 2020-10-
Device Numb P 2020-10-10
A aem
Passworg 0 “ Update Communication Module
a1o Under Development

- contemz

Protocol: Set the options for the currently selected protocol. After selecting the check

box and saving the protocol, the changes will take effect from the next booting of the
device.

Related parameters - COM-21, COM-22, COM-23, COM-83,
COM-84, COM-85, and COM-86

TCP/IP: Configure the network settings. These settings provides the same functions
as parameters from COM-12 to COM-20.

Communication Module Information: This window provides detailed information about
the currently installed Ethernet communication module. You can click “Update

Communication Module” to update the firmware for the Ethernet communication
module only.
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12.3.4.2 Setting > Maintenance

This page allows you to enter other information related to the inverter.

H100 Web Monitor a v LS

Menu Settings > Maintenance

A Dashboard
Installation Asset Management
Q. Monitoring -

@ orive Parameter v Manager 095 o

FanTime
[
Total Run Time -
LX Settings ~ #hane 5 days
unicat . Emai

»»»»»»

Installation: This window allows you to record brief information about the inverter and
the communication module, or write memos.

Asset Management: Indicates the effective lifespan of the cooling fan and the
operation period of the inverter.

12.3.5Alarm

This page allows you to view event history of the inverter. By default, the most recent
fault trip event history (for up to five items) is displayed here. In addition to this, the
most recent warning event history (up to five items) is stored on the communication
module while it is powered on. The warning event history will be erased when the
power to the communication module is turned off.
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H100 Web Monitor AL oun (5
Menu Alarm
1t Dashboard o
Fault Warning
Q. Menitering -
@ Orive Parometer @
Y Warning 021082021 029 Lost Keypad
Sattings -
_ Q Fauk 620812021 05:01 Option Trip-1

& Fault 021052021 1839 Option Trip-1

@ raun 12052021 1722 Option Trip-1

© Faun 052021 1722 Option Trp1

© Fauk w2052021 1722 Option Trip.1 Disgiayad whan 2 communicalion sror is detected batwsen the inverter and the communication board

The Occurred Time on the alarm list is decided according to the Application 3 Now
Date (AP3-01), Now Time (AP3-02), and Date Format (AP3-06) settings in the Drive
Parameter menu.

Click the relevant list to view detailed information about the fault trip history. Identify
the detailed history at the time of any event. However, the detailed event history of a
warning cannot be identified.

12.3.6 Notes

Note the following information related to the Chrome browser.

a. The downloading of files (diagnostics and chart files) is available in Safari (on
devices running iOS). However, the download feature is not supported in
Chrome due to the browser’s internal problems.

b. During the next booting process, the protocol selections (checked protocols) in
the Setting > Protocol menu will be applied.
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When you reboot the inverter on the web server or via the keypad, all currently
established web connections will be forcibly terminated.

Excessive remote/web requests (by each protocol) will result in a heavy
system load for internal processing, deteriorating the performance of the chart

feature (Monitoring > Charts).
Please proceed with the update when the Drive isn’t working.

If the Diagnostic File contains any unintended content, please remove the
cache in the browser and reconnect to proceed with the download.
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