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Chapter -1. Introduction to ModBus Protocol

1.1. What is Modbus Protocol?

Modbus is a serial communication protocol. In simple terms, it is a method used for transmitting
information over serial lines between electronic devices. The device requesting the information is called the
Modbus Master and the devices supplying information are Modbus Slaves. In a standard Modbus network,
there is one Master and up to 247 Slaves, each with a unique Slave Address from 1 to 247. The Master can
also write information to the Slaves.

1.2. What is it used for?

The MCS-MODBUS-I0-12 gives the MCS-MAGNUM the ability to act as a Modbus Master using the Mod-
bus RTU Protocol. This allows the MCS-MAGNUM to communicate to Modbus slave devices (such as Vari-
able Frequency Drives, Compressors, etc.) to send and access parameters from the slave devices.

The MCS-MODBUS-10-12 performs like a MCS-RO10 and MCS-SI116-A04 to the MCS-MAGNUM. This al-
lows the MCS-MAGNUM to control 10 relays, 4 analog outputs and read 16 sensors.

Multiple MCS-MODBUS-IO-12 boards may be connected to the MCS-MAGNUM following MCS-1/O stan-
dards.

MCS-MODBUS-I0-12 has the capability to be configured over MCS-Connect to communicate with any Mod-
bus slave devices that support Modbus RTU Protocol.

By using the MCS-MODBUS-I0-12 in your control system, the MCS-Magnum is able to collect data
points from the Modbus device and the user can view these data points using MCS-Connect.

1.3. RTU MODE

When controllers are setup to communicate on a Modbus network using RTU (Remote Terminal Unit) mode,
each 8-bit byte in a message contains two 4-bit hexadecimal characters. The main advantage of this mode is
that its greater character density allows better data throughput than ASCII for the same baud rate.

Each message must be transmitted in a continuous stream.
The format for each byte in RTU mode is:
Coding System: 8—bit binary, hexadecimal 0-9, A—F
Two hexadecimal characters contained in each 8-bit field of the message
Bits per Byte: 1 start bit
8 data bits, least significant bit sent first
1 bit for even/odd parity; no bit for no parity
1 stop bit if parity is used; 2 bits if no parity
Error Check Field: Cyclical Redundancy Check (CRC)

1.4. RTU Framing

In RTU mode, messages start with a silent interval of at least 3.5 character times. This is most easily imple-
mented as a multiple of character times at the baud rate that is being used on the network (shown as T1-T2—
T3-T4 in the figure below). The first field then transmitted is the device address.

The allowable characters transmitted for all fields are hexadecimal 0—-9, A—F. Networked devices monitor
the network bus continuously, including during the ‘silent’ intervals. When the first field (the address field) is
received, each device decodes it to find out if it is the addressed device.

Following the last transmitted character, a similar interval of at least 3.5 character times marks the end of the
message.

A new message can begin after this interval.
The entire message frame must be transmitted as a continuous stream. If a silent interval of more than 1.5
character times occurs before completion of the frame, the receiving device flushes the incomplete message
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1.5.

1.6.

and assumes that the next byte will be the address field of a new message.

Similarly, if a new message begins earlier than 3.5 character times following a previous message, the receiv-
ing device will consider it a continuation of the previous message. This will set an error, as the value in the
final CRC field will not be valid for the combined messages. A typical message frame is shown below.

CRC
START ADDRESS | FUNCTION DATA CHECK END
T1-T2-T3-T4 8 BITS 8 BITS nx8BITS 16 BITS T1-T2-T3-T4

Figure 4 RTU Message Frame
How the Address Field is Handled

The address field of a message frame contains eight bits (RTU). Valid slave device addresses are in the
range of 0 — 247 decimal. The individual slave devices are assigned addresses in the range of 1 —247. A
master addresses a slave by placing the slave address in the address field of the message. When the slave
sends its response, it places its own address in this address field of the response to let the master know which
slave is responding.

Address 0 is used for the broadcast address, which all slave devices recognize. When Modbus protocol is
used on higher level networks, broadcasts may not be allowed or may be replaced by other methods. For
example, Modbus Plus uses a shared global database that can be updated with each token rotation.

Modbus Protocol

If the slave device takes the requested action without error, it returns the same code in its response. If an
exception occurs, it returns:

1000 0011 (Hexadecimal 83)

In addition to its modification of the function code for an exception response, the slave places a unique code
into the data field of the response message. This tells the master what kind of error occurred, or the reason
for the exception.

The master device’s application program has the responsibility of handling exception responses. Typical pro-
cesses are to post subsequent retries of the message, to try diagnostic messages to the slave, and to notify
operators.

« Contents of the Data Field

The data field is constructed using sets of two hexadecimal digits, in the range of 00 to FF hexadecimal.
These can be made from a pair of ASCII characters, or from one RTU character, according to the network’s
serial transmission mode.

The data field of messages sent from a master to slave devices contains additional information which the
slave must use to take the action defined by the function code. This can include items like discrete and regis-
ter addresses, the quantity of items to be handled, and the count of actual data bytes in the field.

For example, if the master requests a slave to read a group of holding registers (function code 03), the data
field specifies the starting register and how many registers are to be read. If the master writes to a group of

registers in the slave (function code 10 hexadecimal), the data field specifies the starting register, how many
registers to write, the count of data bytes to follow in the data field, and the data to be written into the regis-

ters.
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1.7.

1.8.

1.9.

If no error occurs, the data field of a response from a slave to a master contains the data requested. If an
error occurs, the field contains an exception code that the master application can use to determine the next
action to be taken.

The data field can be nonexistent (of zero length) in certain kinds of messages. For example, in a request
from a master device for a slave to respond with its communications event log (function code 0B hexadeci-
mal), the slave does not require any additional information. The function code alone specifies the action.

How the Function Field is Handled

The function code field of a message frame contains two characters (ASCII) or eight bits (RTU). Valid codes
are in the range of 1 — 255 decimal. Of these, some codes are applicable to all Modicon controllers, while
some codes apply only to certain models, and others are reserved for future use.

When a message is sent from a master to a slave device the function code field tells the slave what kind of
action to perform. Examples are to read the ON/OFF states of a group of discrete coils or inputs; to read the
data contents of a group of registers; to read the diagnostic status of the slave; to write to designated coils or
registers; or to allow loading, recording, or verifying the program within the slave.

When the slave responds to the master, it uses the function code field to indicate either a normal (error—free) re-
sponse or that some kind of error occurred (called an exception response). For a normal response, the slave
simply echoes the original function code. For an exception response, the slave returns a code that is equivalent
to the original function code with its most—significant bit set to a logic 1.

For example, a message from master to slave to read a group of holding registers would have the following
function code:

0000 0011 (Hexadecimal 03)
What is a function code?

The second byte sent by the Master is the Function code. This number tells the slave which table to
access and whether to read from or write to the table.

Function Code Action Table Name

01 (01 hex) Read Discrete Output Coils

05 (05 hex) Write single Discrete Output Coil

15 (OF hex) Write multiple Discrete Output Coils

02 (02 hex) Read Discrete Input Contacts

04 (04 hex) Read Analog Input Registers

03 (03 hex) Read Analog Output Holding Registers
06 (06 hex) Write single Analog Output Holding Register
16 (10 hex) Write multiple Analog Output Holding Registers

Modbus “Registers”
Are just data values in the slave (server).

If you are writing a slave, its up to you where the data is kept in the slave. You might for example have several
arrays of data and simply store the data in there. The “registers” are just part of your program. The Modbus
protocol describes what the data should look like when it goes out on the wire. It doesn’t tell you how to write
your program.

A client (master) sends a request to a server (slave). For example, if a client sends a request for function 2
with a quantity of 1 and an address of 5, the server will respond with the value of whatever was in the memory
location it calls “discrete input 5”.

The register locations don’t even necessarily have to exist. Suppose for example you are making a very

simple server (slave) device that acts as an input device with 6 inputs. If we take the above example (function
2, quantity 1, address 5), then the server simply has to read the state of the input and send an appropriate
reply to the client. As long as the client gets the reply it was expecting, it's happy.

11
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If you have a server with a large register map (data table), then it can be simpler to implement it as an array
(or several arrays) of data. The communications routines then just have to read the appropriate array locations
to get the data they need. You can overlap these arrays if you wish so that for example coils are stored in
holding registers, or holding registers are the same as input registers. Or, you can make them all separate.

Another way of putting this is that normally a server (slave) is something that performs a job, and the client
(master) is something that asks for the job to be done. Modbus is simply the language that both parties use to
talk to each other. How the job actually gets done is up to the server.

1.10. Exception Errors
If an error occurs, standard Modbus exception codes are returned in the Modbus packet. The following table,
reprinted from the Modicon Modbus Protocol Reference Guide, shows the Modbus exception codes.
Code Name Meaning
01 ILLEGAL FUNCTION The function code received in the query is not an allowable action for the slave.
02 ::%FL{EgéL DATAAD- The data address received in the query is not an allowable address for the slave.
03 ILLEGAL DATA VALUE Avalue contained in the query data field is not an allowable value for the slave.
04 SLAVE DEVICE FAIL- URE ,;-\Qtilcj)r;recoverable error occurred while the slave was attempting to perform the requested
The slave has accepted the request and is processing it, but a long duration of time will be
required to do so. This response is returned to prevent a time- out error from occurring in the
05 ACKNOWLEDGE master. The master can next issue a Poll Pro- gram Complete message to determine if process-
ing is completed.
The slave is engaged in processing a long-duration program command. The master should
06 SLAVE DEVICE BUSY retransmit the message later when the slave is free.
} The slave cannot perform the program function received in the query. This code is returned
07 EggéﬂVE ACKNOWL for an unsuccessful programming request using function code 13 or 14 decimal. The master
should request diagnostic or error infor- mation from the slave.
The slave attempted to read extended memory, but detected a parity error in the memory. The
08 MEMORY PARITY ERROR master can retry the request, but service may be required on the slave device.
1.11. What is a Modbus Map?

A modbus map is simply a list for a slave device that defines
- what the data is (eg. pressure or temperature readings)
- where the data is stored (which tables and data addresses)
- how the data is stored (data types, byte and word ordering)

Additional information on the MODBUS Protocol can be found at:
http://www.simplymodbus.ca/index.html
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Chapter-2. MCS-MODBUS-10-12 Communication

2.1. Communicating with MCS-CONNECT
Follow the steps below to wire and setup communication with the MODBUS BOARD.
1. Use a MCS-USB-485 cable to connect from your PC to the MCS-MODBUS-I0-12.
2. Connect the RS485 to the MCS-MODBUS-10-12
3. Connect the USB cable to your PC

4. Start MCS-CONNECT POWER IN

Git GUI

“ |@ MCS-Connect |
e

...... Calculater

e 11C5-Config 8

MPLAE IDE 3

m Hanbell Selection 4.2.0.8

5. Click on Setup at the top menu tab in MCS-CONNECT

Setup ) Offline Help

i Options Setup Screen
[ Communications | General | Tables | Network | Extended History | Alarm Alerts |
\ﬁbﬁka Comm. COM Port Selection REMOTE Comm. COM Port Selecton
Use the arrow keys to select the appropriate a Use the arrow keys to select the appropriate -
COM Port for LOCAL communications. Com 1 COM Port for REMOTE communications. Com 1
through Com 99 are supported. 8 through Com 99 are supported. 2
Sitty
M r Communication Timers and Message Indicators- — Baud Rate Magnum Message Sizes (Range=512-1024)
Base Timer ] EOM Timer ] .
- - Serial Comm. Ethernet Comm.
| || ( ® 38400
250 1,000 1,000 650
& =) ) 57600
- ) 115200
Modem Delay 50M Timer
500 | 1,000 — Initialization of the Modem's Dialing Command String
: : AT&F&C1&D21 3Q0V1X4M1S0=05S7=60 —‘
Save Cancel

6. On the communication screen, ensure your LOCAL Comm COM Port Selection is set up to the correct
port. Change the Baud Rate to 38400.

7. Click Save once you have made your changes.
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8. Back in the main screen, click Serial.

| Loaa |

Local Network Connections

< Serial p Ethernet
Remote Network Connections
Site Name
New Site - Connect Remotely

' Dialup C IP (Internet) 2 IP Lantronix

9. Once the MCS-MODBUS-IO shows up, click on the MCS-MODBUS-I0-12 unit.

File Setup Offline Reset/Clear \Workspace View ButtonBar Time Help Live Graph Extended History - Inactive ALARM ALERTS-INAGTIVE

| Disconnect || sean | | Grapn

| | Transmit Cfg | | Receive Cfg | | View Only | | Load Firmware | | Diagnostic Save | | Print || Graphics | | Alarms |

Site Info | 0 - MCS-MODBUS-IO |

Address HW Serial # Cfg Name Company Name | Unit Model # Unit Serial # Installed Date Cfg Vers. Firmware Vers.

Cfg Date

(0) 065535 MCS-MODB... MCS EMERSON |MCS-MOD S...| 01/07/2015 13 MODBUS 2....

01/07/2015

10. Next Screen shows the Status of the MCS-MODBUS and its various Screens

14

Fie Setup Offfne ReseiClear Workspace View BuftonBar Time Help Live Graph Extended History -inacive ALARM ALERTS-INAGTIVE
Disconnect H scan ‘ Graph ‘ ‘ Transmit Cfg ‘ Receive Cfg View Only ‘ | Load Firmware ‘ ‘ Diagnostic Save | ‘ Print H Graphics ‘ ‘ Alarms
Site Info | 0 - MCS-MODBUS-IO
IawmeAnabqOIItunls e
Node | Register]
ModBus Connection Setup # |Address| Number Function Types Bitmask Muttiplier Divider Offset #Registers
& [ | {(W)Single Register | Signed Int 66535 1
Baud Rate 38400/—| | | {W)Single Register |_Signed In 65535
b [ | (W)Single Register | Signed Inf 65535
E [ | (W)Not Used nt 65535
Fanty No Parity—
Stop Bits 1 —
5] write Relay Outputs * g
Poll Delay (ms) 20— Node | Register Data Wath
& # |Address| Number Function Types Bitmask Multiplier Divider Offset #Registers
= (W)Not Used igned Int16. 65535
Poll Timeout (ms) [~ {W)Not Used igned Int16 65535
{V)Not Used igned Inf 65535
{W)Not Used igned Int 65535
(W)Not Used igned Inf 65535
{V)Not Used igned Inf 65535
7 7 {W)Not Used igned Int 65535
[7] Read sensor Inputs i i W)Not Used ined Int16. 65535
Node | Register] Data Usth {W)Not Used igned Int16. 65535
# | Address| Number Function Types Bitmask Wultiplier Divider Offset #Registers 10 {W)Not Used igned Int16. 65535
lold Registers | Signed In 8 1
lold Registers | Signed In 65535 10
fold Registers | Signedint16 | 65535
jold Registers |_Signed Im 65535
iold Registers ned In 65535 IEWrileGenemlOnlpuls 2
told Registers |_Signed In 65535
Node | Register,
hold e iste .| - Sagned i :ggig 0 420 I # |Address| Number Function Types Bitmask Wultiplier Divider Offzet #Registers
: Z:::: :: : e | | (W)Not Used igned Ini 65535
a = | | (W)Hot Used igned Inf 65535
fold Registers | _Single Bit | 768 N T = ot
lold Registers | Signed In 65535 N NoNSTiead =7 =
iold Registers ned In 65535 N WilotTsed =7 g
told Registers |_Signed In 65535 10 N ot Used =7 g
lold Registers | Signed In 65535 10
fold Registers | Signed In 65535 1
R) Not Used i 65535
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Chapter - 3. Program Type Preprogram Select Settings

The MCS-MODBUS-I0-12 has pre-defined configurations that are field selectable via the PROGRAM TYPE
dials, up to 99 different slave devices, one Modbus per slave. Eleven (15 slave devices have been pre-programmed
into the firmware for common slave devices as shown in the chart below. Number 17-99 are reserved for
future use as we program them into the Modbus firmware.

* Number 9 has been set aside for ‘USERS’ to setup custom configurations for slave devices that have not been
pre-programmed.
To set the number ‘0’ start with the bottom switch marked ‘MODBUS 1’s’ and set the switch to ‘0’.
Example: to dial 11, set bottom switch marked ‘MODBUS 1’s to ‘1’ and top switch marked
‘MODBUS 10’s’ to ‘1°.
NOTE: PROGRAM SELECT ‘0’ - YASKAWA VFD A1000

PROGRAM SELECT CHART
PROGRAM
SELECT CONFIGURATION NAME
(1] YASKAWA VFD A1000-HARDWIRED / MODBUS
1 TURBOCOR CMP
2 Reserved for future
3 DANFOSS VLT DRIVE 10’s
4 BITZER Compressor switch
5 DANFOSS CDS 303 DRIVE each number
6 EMERSON_CSD-100 moves 10
7 MCS-POWERMETER 3037 Program Type Switch 9
is reserved for
8 RUKING_VFD 1’s ‘USER’ setup
9 USER switch
10 ABB AC880 each number
1 EMERSON EVC-1150B moves 1
12 SKF/MBC
13 KEB VFD
14 SKF/MBC - TANDEM
15 KEB VFD - TANDEM
16 ABB-ACH580
17 RHYMEBUS RM6F5
18 RHYMEBUS RM6G1
19 DELTA VFD (non Hanbell RTM compressors)
20 ONICON D100
21 DELTA VFD (only for Hanbell RTM compressors)
22 DELTA MBC
23 DELTA MBC & VFD (only for Hanbell RTM compressors)
24-99 Reserved for Future Development

When setting up the Yaskawa A1000 if B1-02 on the Yaskawa A1000
is set to ‘1’ the unit is HARDWIRED’ to the MAGNUM.
If set to 2’ the Yaskawa is using the MCS-MODBUS to communicate with the MAGNUM.

MCS YASKAWA AC DRIVE - A1000 SETTINGS
HANBELL(MODBUS)VFD SETTINGS

Key features include: Start/Stop, 0-10V Speed Reference, Speed Reference Feedback

A1000 Parameters & Values Parameter Description Comments
# Value | Comments Default values in parenthesis (xxxxxx) YEA/ Mfg / User
A1-02 |0 VIt “Control Method Select”: 0=V/f, 1=V/f w/PG; 2=(Open Loop); 3=Closed Loop

B1-01 |2 Freq Ref Sel Sets Modbus Communication Action - 1=Hardwired; 2=Modbus; 3=Option

B1-02 |2 “Run Cmd Select: 0=Operator; 1=Hardwired; 2=Modbus; 3=Option RUN=Contact Closure at S1-SN
15
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Chapter -4. USER Custom Programming Switch ‘9’

4.1. SETTING UP CUSTOM PROGRAM FOR YOUR DEVICE
1. Set the ‘PROGRAM SELECT SWITCH'’ to ‘9’ on the MCS-MODBUS-10-12.
2. Start MCS-CONNECT version 18.00 or higher.
3. At the startup screen, Click on the ‘OFFLINE’ menu bar as shown below.
4. Click on ‘Load an Offline MODBUS .cfg file that you created or was send to you for your device.
5. Search on your computer for your MODBUS .cfg file

@ MCS-Connect 18121 —

-lF'sbe Setup | Offine | Help
Load an Offline GRAPH File .
L e e oG AL Pl , ocal Network Connections
Load an Offline MODBUS .cfg File
Ethernet
Edit Autostart rile
Remote Network Connections
Site Name
New Site - Connect Remotely
i Dialup 2 IP (Internet) i) IP Lantronix

411 Data Input
When MSC-Connect opens, the screen will display the following five block windows:

The information concerning the ‘Registers’ that you want to read or write to comes from the manufacture
of the slave device.

NOTE: Some manufactures show the number as a hex number: example 21H. When converted to a
HPORTAN decimal number, it would be shown in MCS-CONNECT as 33 as the ‘REGISTER NUMBER’.

4.1.2 Service Panel-MODBUS CONNECTION SETUP - MCS-CONNECT

ModBus Connection Setup

Baud Rate 38400

Parity Mo Parity

Stop Bits g

Poll Delay (ms) 20

Transmit to ModBus
Send Changes

Poll Timeout {(ms)
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This window block is to setup the MCS-MODBUS-IO-12 communication port parameters for the slave devices.

Refer to your slave device User Manual for details about the correct values to setup the communication port.

* Baud Rate: In this field enter the Device communication Baud Rate.
» Parity bit: In this field enter the Device communication Parity Bit.

» Stop Bit: In this field enter the Device communication Stop Bit.

* Poll Delay (ms): This is for future use and is not yet implemented.

* Poll Timeout (ms): This is for future use and is not yet implemented.

4.1.3 Read Sensor Inputs
This window block is to configure the following ModBus options:

Read Sensor Inputs

Mode | Register Math
# |Address| Number Function Data Type Bitmask Multiplier Divider Offset #Registers
1 1 33 (R) Hold Registers Not Used 8 1 1 0 1
2 1 66 (R} Hold Registers Hot Used 65535 1 10 0 1
3 1 40 (R) Hold Registers Not Used 65535 1 1 0 1
4 1 39 (R} Hold Registers Hot Used 65535 1 1 0 1
5 1 38 (R) Hold Registers Not Used 65535 1 1 0 1
6 1 50 (R) Hold Registers Not Used 65535 1 1 0 1
T 1 105 |(R) Hold Registers Hot Used 65535 a0 5 320 1
8 1 129 (R) Hold Registers Not Used 65535 1 1 0 1
9 1 34 (R} Hold Registers Hot Used 65535 1 1 0 1
10 1 45 (R) Hold Registers Single Bit 768 1 1 0 1
1 1 36 (R} Hold Registers Hot Used 65535 1 1 0 1
12 1 76 (R) Hold Registers Not Used 65535 1 1 0 1
13 1 79 (R) Hold Registers Not Used 65535 1 10 0 1
14 1 80 (R} Hold Registers Hot Used 65535 1 10 0 1
15 1 44 (R) Hold Registers Not Used 65535 1 1 0 1
16 1 0 (R} Not Used Hot Used 65535 1 1 0 1

B Node Address (Slave Address): In this column enter the Device slave address that identifies the
specific device in the network.

B Register Number (Data Address): In this column enter the register address that you need to read to.
B Function (Function Code): in this column you will find the following options:

* Read Single Coil: Read Discrete Output Coils.

* Read Single Register: Read Analog Output Holding Registers.

* Read input Register: Read Analog Output Registers.
B Data type: In this column you will find the following options:

Some devices support 32 bit floating point values that are encoded according to IEEE Standard 754.
Those devices required two 16-bit addresses to hold a 32-bit float value. In this case it is also necessary
to select 2 registers in the #Register column.

B Bitmask The Bitmask is used to easily check the state of individual bits regardless of the other bits.
Example: Let use the Drive Status (U1-12 Register) of the VFD YASKAWA AC Drive-A1000 HHP

{S:I(::ir. Name Description Analtg Output
Hex) evel
Verifies the drive operation status.
U1-12=00000000
t 1 During run
L 4| During zero-speed
Ul-12 . 1 During REV No signal output
(4B) Drive Status 1 During fault reset a\-‘ailfble ;
signal input
1 During speed agree
4| Drive ready
4| During alarm
detection
‘| During fault detection

17
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In this example let say that we want to know if the Driver is running (bit 0), also we want to check for fault
detection (bit 8). The bit mask in binary should look like this 10000001, this value has to be converted to hex
to enter the value in the Bitmask column, so the value to be entered will be 0x81.

B Multiplier: This value is used to display the value with the decimal place moved to the right.
B Divider: This value is used to display the value with the decimal place moved to the left.

B Math offset: use this value if an offset is need to display the adjusted value.

B #Register: enter the number of consecutive registers that you want to read.

4.1.4 Write Analog Outputs

Write Analog Outputs

Mode | Register Math
# |Address| Mumber FuncJ;an Special Bitmask Multiplier Divider Offset #Registers
1 1 3 [W)Single Register Not Used 65535 10 1 0 1
2 1 0 [W)Not Used Not Used 65535 1 1 0 1
3 1 0 (W)Not Used Not Used 65535 1 1 ] 1
4 1 0 [W)Not Used Not Used 65535 1 1 0 1

This window block is to configure the following ModBus options:

B Node Address (Slave Address): In this column enter the Device slave address that identifies the specific
device in the network.

B Register Number (Data Address): In this column enter the register address that you need to write to.
B Function (Function Code): in this column you will find the following options:
» Write Single Register: Write Analog Output Holding Registers.
» Write Multi Register: Write Analog Output Registers.
Data Type: Not Available for Write Registers
Bitmask: The Bitmask is used to easily change the state of individual bits regardless of the other bits.
Multiplier: This value is used to display the value with the decimal place moved to the right
Divider: This value is used to display the value with the decimal place moved to the left
Math offset: use this value if an offset is need to display the adjusted value

#Register: enter the number of consecutive registers that you want to write

4.1.5 Write Relay Outputs

Write Relay Outputs

Mode | Register Math
# |Address| Number Function Special Bitmask Multiplier Divider Offset #Reagisters
1 1 2 (W)Single Register Not Used 65535 1 1 0 1
2 1 0 (W)Not Used Mot Used 65535 1 1 0 1
3 1 0 {W)Not Used Hot Used 65535 1 1 0 1
4 1 0 (W)Not Used Not Used 65535 1 1 0 1
5 1 0 (W)Not Used Mot Used 65535 1 1 0 1
i 1 0 (W)Not Used Not Used 65535 1 1 0 1
7 1 0 {W)Not Used Hot Used 65535 1 1 0 1
8 1 0 (W)Not Used Not Used 65535 1 1 0 1
9 1 0 (W)Not Used Mot Used 65535 1 1 0 1
10 1 0 {W)Not Used Hot Used 65535 1 1 0 1

This window block is to configure the following ModBus options:

B Node Address (Slave Address): In this column enter the Device slave address that identifies the spe-
cific device on the network.

B Register Number (Data Address): In this column enter the register address that you need to write to.

B Function (Function Code): in this column you will find the following options:

18
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» Write Single Coil: Write Analog Output Holding Registers.
»  Write Multi Register: Write Analog Output Registers.
Data Type: Not Available for Write Registers
Bitmask The Bitmask is used to easily change the state of individual bits regardless of the other bits.
Multiplier: This value is used to display the value with the decimal place moved to the right
Divider: This value is used to display the value with the decimal place moved to the left
Math offset: use this value if an offset is needed to display the adjusted value

#Register: enter the number of consecutive registers that you want to write

4.1.6 Write General Outputs

Write General Outputs

Mode | Register Math
# |Address| Number Function Special Bitmask Multiplier Divider Ofiset #Registers
1 1 0 (VW)Not Used Not Used 65535 1 1 0 1
2 1 0 {VW)Not Used Not Used 65535 1 1 0 1
3 1 0 {W)Not Used Not Used 65535 1 1 0 1
4 1 0 {VW)Not Used Not Used 655635 1 1 0 1
5 1 0 {W)Not Used Not Used 65535 1 1 0 1
] 1 0 {VW)Not Used Not Used 65535 1 1 0 1

This block window is for future use and is not yet implemented.
For more information about MODBUS communication refer to http://www.simplymodbus.ca

4.1.7 Once you have completed the ‘USER CUSTOM SETUP’
Click ‘SAVE CHANGES’ which will save the MODBUS .cfg file to your computer hard drive.

Save ModBus .cfg File

Save Changes

19
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41.8 LOAD THE NEW .CFG FILE TO YOUR MODBUS
1. Back in the main screen, click Serial.
2. Scan for your MODBUS controller.

# MCS-Connect 17.007

File Setup | Load a Graph File| Help
Load |

Local Network Connections

K Serial )| Ethernet |

Remote Network Connections

Site Name

New Site - Connect Remotely

2 Dialup 2 IP (Internet) 2 TP Lantronix

3. Once the MCS-MODBUS-IO loads, click on the MCS-MODBUS-I0-12 unit.
L . L U R L ——————

File Setup Load aGraphFile ResetiClear Workspace View ButtonBar Help
‘ Disconnect ‘ | Scan || Graph ‘” Transmit Cfg ” Receive Clg || I |
1 1

Site Info | 0 - MCS-MODBUS-10 |
a

i i il c I Madels Lt lnctalled Dat

4 ! Lgit I
1
I (0) 065535 MCS-MODBUS-IO MCS MCS-MODBUS-IO MCS-MOD SETUP 11/07/2012 I

4. Click ‘TRANSMIT CFG’ to load your new config file for the ‘USER’ (9) setting on the MCS-MODBUS’
weortanty 5. IMPORTANT - Make sure you set your program select switch to the number ‘9’ position.

20
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Chapter-5. MCS-MAGNUM - Modbus Typical Network

5.1. Atypical network layout will consist of the MASTER and slaves.

Below is a diagram showing an MCS-MAGNUM (master) communicating with an MCS-RO-
BASE/EXT, MCS-SI-BASE/EXT expansion boards, and two MCS-MODBUS-I0-12 Boards

over the MCS I/O network.

The MCS-MODBUS-I0-12 performs like a MCS-RO and MCS-SI to the
MCS-MAGNUM. This allows the MCS-MAGNUM to control 10 relays,
4 analog outputs and read 16 sensors.

The master, MCS-MAGNUM uses the MODBUS RTU protocol
to communicate with the two slave devices, “‘YASKAWA A1000’
(pre-defined in MCS-Modbus #'1’) and Rhymebus Vfd (pre-defined in
MCS-Modbus #2) as shown in the example.

The MCS-MODBUS-IO-12 has configurations for these slave devices
that are field selectable via the PROGRAM TYPE dial.

The MCS-MAGNUM is programed to check the pre-determined
‘registers’ of these slave devices and through the MCS-MODBUS
can read and write to them.

MCS-MAGNUM
Addr: MASTER

MCS 1/0 |—

=

MCS-MODBUS-10-12
#1 (MCS-RO-BASE)
#1 (MCS-SI-BASE)

MCS 1/0

MCS-RO-BASE #1

MCS 1/0

YASKAWA A1000

L

VFD
to Chiller #1

et 2o S 1l
MCS-MODBUS-10-12

#2 (MCS-RO-BASE)
#2 (MCS-SI-BASE)
MCS 1/0

MCS-SI-BASE #1

MCS 1/0

RHYMEBUS VFD
to Chiller #2

21



MCS-MODBUS 1/O

MCS-MODBUS-10-12 BOARD

The MCS-MODBUS-10-12 gives the MCS-MAGNUM the ability to act as a Modbus Master using the Modbus
RTU Protocol. This allows the MCS-MAGNUM to communicate to Modbus slave devices (such as Variable
Frequency Drives, Compressors, etc.) to send and access parameters.

The MCS-MODBUS-10-12 performs like a MCS-RO and MCS-SI to the MCS-MAGNUM. This allows the
MCS-MAGNUM to control 10 relays, 4 analog outputs and read 16 sensors.

Chapter - 6.

Spare
Power Fuse

Power Input
Fuse

Power In

e e

II!
@ e & voLT .
J1 SW1

®

Serial
Number
Revision
Firmware § Number
Version
10’s L
switch , = | BT
each number”
moves 10
1's
switch
each number
moves 1 !
s 1N ShD a
2= M\DBUS
Termination Termination
Program Jumper Reset Button Jumper
Type Modbus MCS 10
up to 99 Communication
different MODBUS MCS1I/0 Select switches for
Slaves RS-485 Communication Communication MC:E?S?M
to slave l
Expansion Boards
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Chapter - 7. Wiring Diagrams

7.1. Wiring MCS-MAGNUM 1/0 for communicating

MCS-MAGNUM I/O Communication to MCS-MODBUS. Communicating from MCS-MAGNUM to PC using a
MCS-USB-485 cable.

Wiring MCS-MAGNUM 1/O for Communicating

MCS- MAGNUM

.eeeeeeeee eee.eee eee eee eee.eeeeeeeee.

S o o i o e o e A

JUIAREININEIED DDDDDDDDE o

MCS-USB TO RS485

CABLETO PC
= . .
(Shield Tied to
Earth Ground
0 only on this end)
Bloe
MCS-| MAGNUM % t(_
©2016 = :3 SHIELD DRAIN WIRED
REV 8.5 =, 4 TO EARTH GROUND
q ] y
UMMMM@

1/0 Commucication

MCS VO MODBUS

=

\‘?7

.
L oﬂgg {>

o5t

MCS-| MODEIUS 10-12

M

For] e

® F

@0 M

O

@

TO POWER

SOURCE-
12VOLTS

For communication to PC, use a MCS-USB-RS485 CABLE to USB port on PC.
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7.2.

MCS-MODBUS-10-12

Wiring to MCS-MAGNUM with MCS Expansion Board

To MCS-MAGNUM or MCS Expansion Board

Wiring Diagrar

MCS-MODBUS-10-12 [

— — —+12V
— —-12v

.
]
PROGRAM SELECT i

o]

1ZVDC

- O— =5

W (st

D @ MCS-MODBUS-IO

MCS-I/0 TERMINAL
on
MCS-MAGNUM
or
MCS Expansion
Board

' ; g 07
Each NJr?llfesrvl\\’I:g:\:lés by 10_{: W 1(0%%%: ¥ g: - MCS-RO
10 o : 11 v SELECT ADDRESS E
MODBUS 1's Switch T ‘Zzloi‘i = | J— MCS-SI <
SLAVE Each Number Moves by 1 : [@@@ﬂ om Y
50 +M0[;BUGSND % T \r +Mcé IISND % ;/[CS [%‘D
AYA A LE
e s ek (Only if MCS-MODBUS-10-12 e
Sl o §>:L : — is the last board in series.) E “’>:L
PROGRAM SELECT CHART
PROGRAM
SELECT CONFIGURATION NAME
[ YASKAWA VFD A1000-HARDWIRED / MODBUS
1 TURBOCOR CMP
2 Reserved for future
3 DANFOSS VLT DRIVE
4 BITZER Compressor
5 DANFOSS CDS 303 DRIVE
6 EMERSON_CSD-100
7 MCS-POWERMETER 3037
8 RUKING_VFD
9 USER
10 ABB AC880
11 EMERSON EVC-1150B
12 SKF/MBC
13 KEB VFD
14 SKF/MBC - TANDEM
15 KEB VFD - TANDEM
16 ABB-ACH580
17 RHYMEBUS RM6F5
18 RHYMEBUS RM6G1
19 DELTA VFD (non Hanbell RTM compressors)
20 ONICON D100
21 DELTA VFD (only for Hanbell RTM compressors)
22 DELTA MBC
23 DELTA MBC & VFD (only for Hanbell RTM compressors)
24-99 Reserved for Future Development
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7.3. Wiring from Power Supply, MCS Controller, MCS-Modbus, to Modbus Slave

— +12V
| ™ — —-12V
12VDC
- 12 volt
S 6 Terminal Block
O L]
FFEFEFF- =
o CEOOE CEOOE
Js - - | joeees EEEE @
switch @ OO OO® BOOO®
7N G
0 El MCS-MODBUS-IO >0
- {EO% = Lo =(DH=—MCS-RO
Al X
S SELECT ADDRES
eac;v:t‘;:be [ S MCS-SI
u r (D) _ .
9
moves 1 " || 0 | | lees|
+ - GND % + - GND TEEM
A A A 4 ; Required
w 5 Earth Ground
MODBUS E —
SLAVE N
DEVICE L Termination Jumper C\/’\;’:‘\;Q
SRRSO at end of network 12V Power Supply
Shield L N
aNo | (D OO
A @ Black ACLoer In
B @ White
Termination Jumper
at start of network
MCS-Magnum

MCS-SI-BASE #1  MCS-RO-BASE #1

(Optional) (Optional) o H]] se
e lees
=+ -0 ND ® - G
TXMCS 0 TXRS-485

SHIELD DRAIN WIRED

-
SHIELD DRAIN WIRED
T0 TO EARTH GROUND

SHIELD DRAIN WIRED
EARTH GROUND kL

‘0 EARTH GROUND!

Termination Jumpers are installed at the start and end of a network ONLY (RS485 or MCS 1/0).
Always connect the Drain Shield to earth ground.

25




MCS-MODBUS 1/O

Chapter - 8. Pre-Programmed for Slave Devices

8.1. Yaskawa GA800/A1000 HARDWIRED Mapping Details (Hardwired and Modbus) |

PROGRAM SELECT ‘0’ H ‘

Modbus to MCS-CONNECT will show all available pre-programmed register readings.
(Screen shots from MCS-CONNECT, readings from Modbus)

Site Info | 0 - MCS-MODBUS-IO |

Address | HW Serial # | Cfg Mame | Company Mame Unit Model #
(0) | 065535 | MCS-MODBUS-1IO | MCS MCS YASKAWA HW

8.1.1 Yaskawa GA/800/A1000 MCS-MODBUS ONE-TIME WRITES - INSTALLATION

Write General Outputs

MNode | Register
Address| Number Function Special Bitmask Multiplier Divider #Registers
0 {W)Hot Used Hot Used 65535 1 1 1
{W)Not Used Not Used 65535 1 1 1
{W)Not Used Not Used 65535 1 1 1
(W)Not Used Not Used 65535 1 1 1

1 1 1
1 1 1

(W)Not Used Not Used 65535
(W)Not Used Not Used 65535

8.1.2 Yaskawa GA800/A1000 MCS-MODBUS Communication Setup

ModBus Connection Setup

Baud Rate 38400

Parity Mo Parity

Stop Bits

Poll Delay {(ms)

Poll Timeout (ms)

8.1.3 Yaskawa GAS800/A1000 MODBUS Read Sensor Inputs
10 Sensors pre-programmed into software.

E Read Sensor Inputs

Mode | Register Diata Math
# |Address| Mumber Function Types Bitmask Multiplier Divider Offset #Reqgisters
1 1 33 (R} Hold S Invert DI 8 1 1 0 1
2 1 66 |(R) Hold Registers | Signed Int16 65535 1 10 0 1
3 1 40 |(R) Hold Registers | Signed Int16 65535 1 1 0 1
4 1 39 (R} Hold Regi s | Signed Int16 65535 1 1 0 1
5 1 38 |[(R) Hold Registers | Signed Int16 65535 1 1 0 1
6 1 50  |(R) Hold Registers | Signed Int16 65535 1 1 0 1
7 1 105 |[{R} Hold Registers | Signed Int16 65535 a0 5 320 1
8 1 129 |(R) Hold Registers | Signed Int16 65535 1 1 0 1
9 1 45  |(R) Hold Registers |  Single Bit 1536 1 1 0 1
10 1 36 {R) Hold Registers | Signed Int16 65535 1 1 0 1
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8.1.4 Yaskawa GA800/A1000 MODBUS Write Analog Outputs
3 Analog Outputs pre-programmed into software.

Write Analog Outputs
MNode | Register Data
Address| Number Function Types Bitmask Multiplier Divider #Registers
1 3 | (W)Single Register | Signed Int16 65535 10 1 1
1 2 | (W)Single Regi Signed Int16 65535 1 1
1 2 {W)Single Regist: Signed Int16 65535 1 1
1 0 {W)Not Used Signed Int16 65535 1 1

#
1
2
3
4

8.1.5 Yaskawa GA800/A1000 Write Relay Outputs
No Relay Outputs pre-programmed into software.

[ write Relay Output

Node | Register Data
Address| Number Function Types Bitmask Multiplier Divider #Registers
{W)Not Used Signed Int16 65535 1 1 1
{W)Not Used Signed Int16 65535
{W)Not Used Signed Int16 65535
{W)Not Used Signed Int16 65535
{W)Not Used Signed Int16 65535
{\W)Not Used Signed Int16 65535
{W)Not Used Signed Int16 65535
{W)Not Used Signed Int16 65535
{W)Not Used Signed Int16 65535
{W)Not Used Signed Int16 65535

Soeooeeoo|e
ololoo oo olole

#
1
2
3
4
5
&
T
8
9
10
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8.1.6 Yaskawa GA800 / A1000 Setup for MCS-Modbus 1/0

Below are the parameters that can be setup using the Yaskawa A1000 communicating to the MCS-MODBUSI/O.
See wiring for Yaskawa GA800/ A1000 to MCS-MODUBS

HANBELL(MODBUS)VFD SETTINGS

Key features include: Start/Stop, 0-10V Speed Reference, Speed Reference Feedback

A1000 Parameters & Values Parameter Description Comments
# | Value | Comments Default values in parenthesis (xxxxxx) YEA/ Mfg / User
A1-02 0 | VI “Control Method Select”: 0=V/f; 1=V/f w/PG; 2=(Open Loop); 3=Closed Loop

B1-01 2 | FreqRef Sel Sets Modbus Communication Action - 1=Hardwired; 2=Modbus; 3=Option

B1-02 2 “Run Cmd Select: 0=Operator; 1=Hardwired; 2=Modbus; 3=Option RUN=Contact Closure at S1-SN

B1-03 1 “Stop Method”: 0=(Ramp); 1=Coast; 2=DC Inj; 3=Coast witimer

B1-04 1 Disable Rev “Reverse Operation”: 0=(Enabled); 1=Disabled

B1-07 1 | Accept Run “Local/Remote Run”: 0=(Cycle Ext Run); 1=Accept Ext Run

B1-08 1 All Menus “Run Cmd” Accepted: 0=(Only in Operation Menu); 1=All Menus

B1-17 1 | Accept Run “‘Run Cmd at PowerUp”: 0=(Cycle Ext Run); 1=Accept Run cmd

C1-01 10 “Acceleration Time #1": Default=10 seconds (range=0.0 - 6000.0)
C1-02 | 10 “Deceleration Time #1": Default=10 seconds (range=0.0 - 6000.0)
C6-01 0 “Drive Duty Select”: 0=Heavy Duty HD; 1=(Normal Duty ND)
“Carrier Frequency” selection. PM motor, default ‘2’ = 5.0 kHz
C6-02 1 Heavy Duty performance, default ‘1’ = 2.0 kHz
Normal Duty performance, default ‘7’ Swing PWM 1
D2-02 | 35% “Freq Ref Lower Limit”: Default=0% (range=0.0 - 110% of Parm E1-04) 35% of E1-04 value
E1-01 “Input Voltage™: Default= 230,460, 575 (range=depends on voltage class) User must set “Input Voltage”
E1-05 MAXIMUM VOLTAGE 220 / 440 User must set motor voltage
E2-01 “Motor Rated FLA”: Set per motor nameplate FLA ‘Use MCC”
H1-01 25 Terminal S1 Interlock ( N.C., always detect coast to stop)
H4-02 | 50% Terminal FM VDC output Limit (50% =5 VDC
H5-01 1 | Drive Address | Sets the drive slave address used for communications |]
H5-02 5 | Comm Speed | Sets the Modbus communications speed 38400bps
H5-03 0 | Parity Select | Sets the parity bit to no parity
H5-04 1 1=Coast to Stop | Stopping Method After Communication Error
L1-01 2 | InvDuty VT “Motor Overload Protection”: 0=Disabled; 1=(General); 2=Inv Duty VT
L2-01 2 | CPU Active “Momentary Power Loss”: 0=(Disabled); 1=L2-02; 2=Power restored CPU
L5-01 0 “Number of Auto Restarts”: Default=0 (range=0 - 10).
01-03| 0 R;afgrzmined by Sets the unit to display Hz for frequency reference and motor speed.
0201 | 0 | KV | o-pisabled - The LO/RE (Local/Remote) key is disabled

Arrow right- change ‘1’ to ‘0’ and change ‘F’ to ‘1’
FJ

-

/ﬁ *Factory default setting - 1F - Must be changed: Arrow to H5 01 - Arrow right till ‘01’ blinking hit enter.
IMPO.RTANT\,
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8.1.7

8.1 I7I1 -

10 SENSOR INPUT + 3 User Logics)

Sensor Input Information Screen

MCS-MAGNUM YASKAWA GA800/A1000 VFD SENSOR INPUT CONFIGURATION

Paoint MName [1to 10 Display Type Dffset Manual Value or Digplay Text Temp./ GPM / CFH / Humd./PS1/ | Auto/Manual Circuit Multiplier Divisor Dffset Select Display
Mumber char) MNC/ND [select [zelect to Pwir Factor Sl Temp. Diff.# | [Click here for Index Type
to change] change] Enthal. Diff. all)

31 YFD Faul MODBUS Not Used | Open=0FF OK/TRIP Mot Used Not Used Auto Hot Used -1 1 a DIGITAL/SW
|32 YFD Hertz MODBUS o [1] Not Used Not Used Not Used Auto Mot Used 1 1 o DECINOCH
133 VFD KW/ MODBUS o [1] Not Used Not Used Not Used Auto Mot Used 10 1 1} Kw/
|34 YFD Amps MODBUS o [1] Hot Used Hot Used Not Used Auto Hot Used 1 1 1} AMPS /CT
|35 VFD Volts MODBUS o o Mot Used Mot Used Not Used Auto Mot Used 1 1 L] VOLTS-1Dec
2 MODBUS o [1} Not Used Not Used Not Used Auto Hot Used 1 1 0 YOLTS-0Dec
i MODBUS o [1} Not Used Not Used Not Used Auto Hot Used 1 1 0 TEMP
i MODBUS Mot Used | Dpen=0FF OFF/ON Mot Used Mot Used Auto Mot Used 1 1 0 DIGITAL/SW
i MODBUS Not Used | Open=0FF OFF/0N Not Used Not Used Auto Mot Used 1 1 o DIGITAL/SW
i MODBUS Not Used | Open=0FF OFF/0N Hot Used Not Used Auto |:=:| Hot Used 1 1 0 DIGITAL/SW
] User Logic [ 1] Not Used Not Used Not Used Auto[...|Not Used NotUsed | NotUsed | Hot Used Spare
i User Logic Mot Used | Open=0FF OFF/ON Mot Used Mot Used Auto Mot Used Mot Used Mot Used Mot Used DIGITAL/SW
i User Logic Not Used | Open=0FF OFF/ON Not Used Not Used Auto Mot Used Not Used Mot Used Mot Used | DIGITAL/SW.
i User Logic o 0 Mot Used Mot Used Mot Used Auto Mot Used Mot Used Mot Used Mot Used Spare
A= User Logic o [1] Mot Used Mot Used Mot Used Auto Hot Used Mot Used Mot Used Hot Used Spaie

316 : YFD CMD User Logic o 1] Not Used Not Used Not Used Auto Mot Used Not Used Mot Used Not Used Spare

8.1.7.2.

wi, User Logic 51 Form

3 USER LOGIC

% User Logic 5l Form

Select Display Type (Do this FIRST)

Operand #1

VFD FLTRST
SENSOR 3-14
Select Display Type (Do this FIRST) [Spare e ‘VFD FLTRST’
Operand #1 Operand #2
WVFD FLTRST= Tvpe [o)value - Tvpe |FiuadValue 0 -
| - DI AND) - | -
|VFD Fault j |l8

VFD RST HI

SENSOR 3-15
‘VFD RST HI’

-

|Spare

Operand #2

VFD RST HI= Type |HD Walue

v Tupe |5| Yalue

| Comp Enbl

High walue -
[

ser Logic 51 Form

VFD CMD

SENSOR 3-16
‘VFD CMD’

Select Display Type (Do this FIRST) |Spare j
Operand #1 Operand #2
WVFD CMD = Type - Type [F; -
|HD Yalug J — |FIHEE| Yalue 0 J
(Dl AND) -
| Comp Enbl j ||1
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8.1.8

Analog Output Information Screen

MCS-MAGNUM - YASKAWA GA800/A1000 VFD Analog Output

Name Control Type Invert Comments Modbus Display Type i_‘
...| SPAREZ2-4 Standard NO ...| SPARE
...|COMP 1% Modbus Write NO ...| HUMD or %
..| StrtCmp1 Modbus Wnite NO ...| DIGITAL/SW
...| RunReset1 Modbus Write NO ... | DIGITAL/SW
.| SPARET4 Standard NO .| SPARE
8.1.9 3 MODBUS WRITE SCREENS (yellow)
IS A0 moDsUs waT!
COMP 1% Select Display Type HUMD or % -
R MODBUS WRITE
If Relay- Motused  -| js Off, then Output = v ‘COMP 1%
(1)
Else
~Value Min And Max
YES
|AD ;“cowm ;| o @

StriCmp1 Select Display Type DIGITAL/SW =
(32768 to 32767)
If Relay- Matsed - js Off, then Output = v
Else
~Value Min And Max |
Type YES
RO _vJICOMP j o e
MODBUS WRITE
StrtCmp1

Select Display Type DIGITAL/SW =
Matlsed - - js Off, then Output =

RunReset1
If Relay-
Else
~Value Min And Max
T YES
il - [[vFD1Cmnd v
[ ] P

(-32768 to 32767)

——

MODBUS WRITE
RunReset1
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8.1.10 YASKAWA GAS800/ A1000 MODBUS- I-0 Wiring/Points

YASKAWA 800/1000 MODBUS WIRING AND POINTS
APPLICATION DEPENDENT

12VDC + Power Supply

~————12VDC - Power Supply
|

Program Select
0 - YASKAWA

|

|

|

‘ 1

Il

12VDC IN
V-V

sl

Communication to MCS-SI BASE #X
(shield not connected at this end)

Note: Program will be _@_
loaded on reset or @
power-up. ve ﬁ
ICRO
e %NTROL
oo 'STEMS
10s MCS-MODBUS-IO
YASKAWA Y =9 10-042-A 097
(D> © 2010 2(DH RO ADDRESS = X
8§ § 963 9% || Application Dependent
=] 1's
s e 2 997,
£8 58 %o oek? [N — SI ADDRESS = X
S5 £5 2 .
3 &3 28 SIS @] SIs) @] Application Dependent
D(+) D() AC
) 00 + - GND = + - GND
mopBUs _TERM Mcs o TERM
L1}
LLI* x MWX
Il = =IE
L T TS Factory wired:
\/ 7 E]BESHIELD [\ )]/ = snew Field wired, — — — —
I A1/

IJ L Communications to MCS-MODBUS #2

(shield connected at this end)

Yaskawa 800/1000Modbus Points
POINTS| RO POINTS Sl POINTS AO
31 Spare 31 VFD Fault 3-1 COMP%
3-2 Spare 3-2 VFD Load% 3-2 StrtCmp
3-3 Spare 3-3 VFDKW 3-3 RunReset
3-4 Spare 3-4 VFDAmMps 3-4 Spare
3-5 Spare 3-5 VFD Volts EXAMPLE MCS-IO ADDRESSES
3-6 Spare 3-6 VFD DC Bus APPLICATION DEPENDENT
3-7 Spare 3-7 VFD HSink
3-8 Spare 3-8 VFD FLT# mgg:gg—%\/{\g\é I\#/lllASTER
3-9 Spare 3-9 VFD Local MCS-SI-BASE #1
3-10 Spare 3-10 Load%Ref MCS-SI-EXT #2
311 Spare MCS-MODBUS #3
312 Spare NOTE: MCS-IO addresses will change depending on configuration
3-13 Spare of units installed.
3-14 Spare
3-15 Spare
3-16 Spare
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8.2. TURBOCOR Mapping - PROGRAM SELECT ‘1’

Modbus to MCS-CONNECT will show all available pre-programmed register readings.
(Screen shots from MCS-CONNECT, readings from Modbus)

Site Info | 0 - MCS-MODBUS-1O |

Address | HW Serial # | Cfg Name | Company Name Unit Model #

(0) | 065535 | MCS-MODBUS-1IO | MCS TURBOCOR

8.2.1 TURBOCOR MCS-MODBUS ONE-TIME WRITES - INSTALLATION

Write General Outputs

Mode | Register Data Math
# |Address| Number Function Types Bitmask Multiplier Divider Offzet #Reqgisters
1 1 20 {(W)Not Used Signed Int16 65535 1 1 0 1
2 1 29 (VW)Not Used Signed Int16 65535 1 1 0 1
3 1 57 {(W)Not Used Signed Int16 65535 1 1 0 1
4 1 38 (W)Not Used Signed Int16 65535 1 1 0 1
5 1 39 {(W)Not Used Signed Int16 65535 1 1 0 1
6 1 40 {(W)Not Used Signed Int16 65535 1 1 0 1

8.2.2 TURBOCOR MCS-MODBUS Communication Setup

Service Panel

ModBus Connection Setup

-
Baud Rate 38400
-

Parity Mo Parity,

Stop Bits

Poll Delay (ms)

Poll Timeout (ms)

8.2.3 TURBOCOR MODBUS Read Sensor Inputs
14 Sensors Inputs pre-programmed into software.

Read Sensor Inputs

Node | Register Data Math
# |Address| Number Function Types Bitmask Multiplier Divider Offset #Registers
1 1 26 (R) Hold Registers | Signed Int16 65535 1 1 0 1
2 1 29 |({R)Hold Registers | Signed Int16 65535 1 1 0 1
3 1 30 (R) Hold Registers | Signed Int16 65535 1 1 0 1
4 1 ] (R) Hold Registers | Signed Int16 65535 1 1 0 1
5 1 33 (R} Hold Registers | Signed Int16 65535 1 1 0 1
B 1 37 |(R)Hold Registers | Signed Int16 65535 1 1 0 1
7 1 105 |(R) Hold Reqgi S| Signed Int16 65535 1 1 0 1
8 1 56 (R) Hold Registers | Signed Int16 65535 1 10 0 1
9 1 55  |(R)Hold Registers | Signed Int16 65535 1 10 0 1
10 1 100 |(R) Hold Registers | Signed Int16 65535 1 10 0 1
1 1 397 |(R) Hold Registers | Signed Int16 65535 1 1 0 1
12 1 23 (R} Hold Registers | Signed Int16 65535 1 1 0 1
13 1 233 |(R) Hold Registers | Signed Int16 65535 1 1 0 1
14 1 104 |(R) Hold Reg S| Signed Int16 65535 1 1 0 1
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8.24

TURBOCOR MODBUS Write Analog Outputs
1 pre-programmed Analog Outputs available.

8.2.5

[ write Analog Outputs
Mode | Register Data Math
# |Address Number Function Types Bitmask Multiplier Divider Offset #Registers
1 1 28 | (W)Single Register | Signed Int16 65535 1 1 0 1
2 1 2039 (W)Not Used Signed Int16 65535 1 1 0 1
3 1 2061 (WiNot Used Signed Int16 65535 1 1 0 1
4 1 1821 (W)Not Used Signed Int16 65535 1 1 0 1

TURBOCOR Write Relay Outputs

No Relay Outputs have been pre-programmed.

Write Relay Outputs

Node
Address

Register
Number

Function

Data
Types

Bitmask

Multiplier

Divider

#Registers

(W)Not Used

Signed Int16

65535

1

1

1

(W)Not Used

Signed Int16

65535

(W)Not Used

Signed Int16

65535

(W)Not Used

Signed Int16

65535

(W)Not Used

Signed Int16

65535

(W)Not Used

Signed Int16

65535

(W)Not Used

Signed Int16

65535

(W)Not Used

Signed Int16

65535

(W)Not Used

Signed Int16

65535

#
1

2

3

4
5
[

T
8

9
10

(W)Not Used

Signed Int16

65535

ololooolooalala
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8.2.6

TURBOCOR Setup for MCS-Modbus 1/0

Below are the parameters that can be setup using the Turbocor communicating to the MCS-MODBUSI/O.
See wiring for Turbocor to MCS-MODBUS next page.

Th

e Service Monitoring Tools Software communicates with the compressor via the using the RS-432 connection

at the Compressor 1/O Board.

Communication requires a MCS-USB-RS432 cable for the computer.

|
[ ]
IMPORTANT
JUMPER FUNCTION AND SETUP
JP2 | Modbus termination jumper: install the jumper if Modbus is used and if the Modbus connection
is at the end of a run
8.2.6.1. How to Establish Communication

Data communication between a PC and the compressor I/O
board can be established via a RS-432 cable connection
using the Service Monitoring Tool Software.

RS-485 Data Communication

Setup the correct parameters for communicating with
the MCS-MODBUS-I0-12:

1.

N o o M w0 DN

Communication PROTOCOL with the compressor via
RS485 using Modbus (RTU).

The Turbocor is connected using a 2-wire connector on J1 (communication port).
The termination should be set as per the drawing on the next page.

MODBUS RS-485 ADDRESS: 1

RS-485 BAUD RATE: 38400

NUMBER OF STOP BITS: 1

PARITY: NO
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8.2.7

MCS-MAGNUM TURBOCOR Sensor Inputs (14)

Point Hame (1 to Display Type Offset | Manual Value or Display Text Temp./ GPM / CFM / Humd_/PSI/ | Auto/Manual Circuit Multiplier Divisor Offset Select Display Type
Number 10 char) NC/ND [select [select to Pwi Factor S1 Temp. Diff./ | [Click here for Index
to change) change) Enthal. Diff. all)
--.| CmpFault 1 TurboCorFault Not Used | Open=0FF OK/TRIP Hot Used Not Used Auto .- 1 Hot Used Hot Used Hot Used Not Used
«u| Ctrl Model ModbusHex Not Used | Closed=0FF OFF/ON Hot Used Not Used Auto «:| Hot Used 1 1 1] DIGITAL/SW
...| lgvOpen¥ 1 MODBUS 0 1] Not Used Mot Used Not Used Auto ..| Not Used 1 1 1] HUMD or %
--| SuctPsi 1 HMODBUS 0 1} Not Used Hot Used Not Used Auto |z:| ot Used 1 1 147 P51 GAGE
-..| DiscPsi 1 MODBUS 0 1} Not Used Hot Used Not Used Aute «-.|Hot Used 1 1 147 P51 GAGE
...| CavityTmp1 MODBUS 0 1] Not Used Mot Used Not Used Auto ...| Not Used 1 1 -459.7 TEMP
... InvertTmp1 MODBUS 0 1} Not Used Not Used Not Used Auto |z::| Mot Used 1 1 -459.7 TEMP
-.| ChokSpeed1 HMODBUS 0 1} Not Used Hot Used Not Used Auto |z::| Hot Used 1 1 1] RPH'S
...| Surg$ peedl MODBUS 0 1] Not Used Mot Used Not Used Auto ...| Not Used 1 1 1] RPM'S
---| ActSpeedl HMODBUS 0 1} Not Used Not Used Not Used Auto =z Mot Used 1 1 1] RPH'S
...l ComPSIRat1 HMODBUS 0 1} Not Used Hot Used Not Used Auto |z:| Hot Used 1 1 1] DECZNOCH
..| CmpAmps 1 MODBUS 1] 1} Not Used Not Used Not Used Auto [---] Not Used 1 01 1] AMPS/CT
8.2.8 MCS-MAGNUM TURBOCOR Analog Inputs (1)
Point Name Control Type Invert Comments Modbus Display Type |
Number

.. | EXV 1&2% Standard YES ...| SPARE

... | SubClr EXV Standard NO ...| SPARE

...| SPAREM-3 Standard NO ...| SPARE

...| SPAREM-4 Standard NO ...| SPARE

...| DEMAND% 1 Modbus NO ...|HUMD or %

...|SPARE1-2 Standard NO ..| SPARE

...|SPARE1-3 Standard NO ..| SPARE

...|SPARE1-4 Standard NO ..| SPARE

...|DEMAND% 2 Modbus NO ..|HUMD or %

Cancel
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8.2.9 TurboCor Wiring Diagram - to Modbus

MCS Expansion Boards/MCS-VIAGNUM

TURBORCOR CMP MODBUS WIRING AND POINTS
APPLICATION DEPENDENT

12VDC - Power Supply ——— ——

Program Select
1-TURBOCOR 1 CMP

Note: Program will be
loaded on reset or
power-up.

TURBOCOR 1 CMP Modbus Points 1
POINTS| RO POINTS Sl POINTS AO 1
3-1 Spare 3-1 CMP1 FAULT 3-1 DEMAND% —
32 Spare 32 Ctrl Mode 32 Spare 10s 7 | RO ADDRESS = X
33 Spare 33 IGV OPN% 33 Spare \‘E&Z } Application Dependent
3-4 Spare 3-4 SUCT PSI 3-4 Spare i
3-5 Spare 3-5 DISC PSI 00?0@;8 - SIADDRESS = X
3-6 Spare 3-6 CavityTmp IE Application Dependent
37 Spare 37 InvertTmp = @ @ @ l II @ @ @ FP .
3-8 Spare 3-8 ChokSpeed T - GN + - GND B3
39 Spare 39 SurgSpeed mopsus " I.IM-CS vo M
3-10 Spare 3-10 ActSpeed A * Ty
31 ComPsiRat % éi EI
3-12 CMP1AMP g; & -
3-13 M IGV1STPS < "-’-}’;—‘T “‘:T"“_\—/lr e
3-14 CmpKW 1 7" [T8] SHIELD 1/
3-15 Spare
3-16 Spare Communication to MCS-SI BASE #X
(shield not connected at this end)
Communications to MCS-MODBUS #X
(shield connected at this end)
u WHITE I
(;:E _ % % RELAY M-1
;( E g(/ ; BLACK & Compressor #1 Interlock
x* *m m+ r () z SEE PAGE 1

J1 J2 J3
666| 16666666666 66666666

COM NETB NETA I’_—“+_—“_“+_-H+_-, |+_-“+_-“+_-“+_-,

DEMAND ~ ILOCK  STATUS ~SPEED  LIQDT RUN  ANALOG ~ ENTRY  LEAVE

0000
o o7

O 4 Fa Communication cable
N to Turbocor compressor #1

Je LIQLEVY LIQLEV2
I-F'ﬁrl I-Fm-l SPARE T SPARE P
1A1B2A2B 1A 1B2A2B * S =|[+ S = [+ =][# =]
666666666 666666 6666
EXV1 EXV2 J5 J8

NOTE: Please verify through the Turbocor software that the
below settings are true to establish communications with the
MCS Modbus board. Compressor needs to be power cycled
for any changes to take effect.

Modbus Slave Address: 1
RS-485 Baud Rate: 38400
RS-485 Parity: None
RS-485 Stopbits: 1 Stop Bit
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8.3. DANFOSS VLT FC102 Mapping- PROGRAM SELECT ‘3’

Modbus to MCS-CONNECT will show all available pre-programmed register readings.
(Screen shots from MCS-CONNECT, readings from Modbus)

Site Info | 0 - MCS-MODBUS-10 |
Address HW Serial # Cfg Mame Company Mame Unit Model #

(0) 065535 MCS-MODBUS-IO MCS DANFOSS VLT

8.3.1 DANFOSS VLT FC102 MCS-MODBUS ONE-TIME WRITES - INSTALLATION

[ write General Outputs

Mode | Register Data
Address| Mumber Function Types Bitmask Multiplier Divider #Reugisters
{W)Not Used Signed Int16 65535 1 1
{W)Not Used Signed Int16 65535 1
(W)Not Used Signed Int16 65535 1
{(W)Not Used Signed Int16 65535 1

1
1

(W)Not Used Signed Int16 65535
(W)Not Used Signed Int16 65535

8.3.2 DANFOSS VLT FC102 MCS-MODBUS Communication Setup

Service Panel :

ModBus Connection Setup

Baud Rate 38400

-
Parity Mo Parity|
-

Stop Bits

Poll Delay (ms)

Poll Timeout {ms}

8.3.3 DANFOSS VLT FC102 MODBUS Read Sensor Inputs
15 Sensor Inputs pre-programmed into software.

Read Sensor Inputs

Mode | Register Data Math
# |Address| Mumber Function Types Bitmask Multiplier Divider Offset #Registers
1 1 16710 |(R) Hold Registers |  Single Bit 16 1 1 0 1
2 1 16710 |(R) Hold Registers |  Single Bit 8 1 1 0 1
3 1 16030 |(R) Hold Registers |  Single Bit 512 1 1 0 1
4 1 16030 |(R) Hold Registers | Single Bit 2048 1 1 0 1
5 1 16900 |(R) Hold Registers | High Byte 65535 1 1 0 2
[ 1 16900 |(R) Hold Registers | Low Byte 65535 1 1 0 2
T 1 15010 |(R) Hold Regi s | Signed Int16 65535 1 100 0 2
8 1 15020 |{R) Hold Registers | Signed Int16 65535 1 1000 0 2
9 1 16100 |{R) Hold Registers | Signed Int16 65535 1 i 0 2
10 1 16120 |{R) Hold Registers | Signed Int16 65535 1 1 0 1
1 1 16130 |{R) Hold Registers | Signed Int16 65535 1 1 0 1
12 1 16140 |(R) Hold Registers | Signed Int16 65535 1 10 0 2
13 1 16170 |{R) Hold Registers | Signed Int16 65535 1 1 0 2
14 1 16300 |{R) Hold Registers | Signed Int16 65535 1 1 0 1
15 1 16340 |{R) Hold Registers | Signed Int16 65535 1 1 0 1

] When writing controlling Modbus registers over the Modbus network using the MCS-MODBUS-IO, make
° sure the slave Modbus device is setup to find and set up the register to default to stop on loss of
IMPORTANTSY communication, or if not available hardwire the run/stop.
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8.3.4

DANFOSS VLT FC102 Analog Outputs

3 Analog Outputs pre-programmed in software.

Write Analog Outputs

Mode | Register
Address| Number

Function

Data
Types

Bitmask

Multiplier

Divider

#Registers

1 2811

(W)Single R

Signed Int16

65535

1

1

65535

(VW) Multi. R

isters | Signed Int16

(W) Multi. R

isters | Signed Int16

65535

1
1
1

(W)Not Used

Signed Int16

65535

1
1
1

2
2
1

8.3.5

DANFOSS VLT FC102 Relay Outputs
1 Relay Output pre-programmed in software.

Write Relay Outputs

Mode | Register
Address| Number

Function

Data
Types

Bitmask

Multiplier

Divider

#Registers

2810 | (W)Single R

Signed Int16

65535

8

1

1

2810

(W)Not Used

Signed Int16

65535

27

(W)Not Used

Signed Int16

65535

(W)Not Used

Signed Int16

65535

(W)Not Used

Signed Int16

65535

(W)Not Used

Signed Int16

65535

(W)Not Used

Signed Int16

65535

(W)Not Used

Signed Int16

65535

(W)Not Used

Signed Int16

65535

Sle|e|~|o|m|&|wm|=] g

(W)Not Used

Signed Int16

65535

olooololoooo
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8.3.6 DANFOSS VLT FC102 Setup for MCS-Modbus 10

Below are the parameters that must be setup to physically establish and configure communication
between the Danfoss FC Series and a controller using the MCS-MODBUS-I0-12.

See wiring for Danfoss VLT FC102 to MCS-MODBUS next page.

PARAMETER DESCRIPTION VFD PARAMETER # FC102 SETTING DESCRIPTION SETTING VALUE
Control Site 8-01 Control Word Only 2
Protocol 8-30 Modbus RTU 2
Address 8-31 1
Baud Rate 8-32 38400 4
Parity / Stop Bits 8-33 No Parity / 1 Stopbit 2
Reference Function 3-04 External / Preset 1
Reference 1 Source 3-15 No Function 0
Reference 2 Source 3-16 No Function 0
Relay 1 5-40 Running 5
Relay 2 5-40 Alarm / Warning 10
Control Source 8-02 FC Port 1
Reset Mode 14-20 Infinite Auto Reset 13
Automatic Restart Time 14.21 Seconds Default 10
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8.3.7

Sensor Input Informa

tion Screen

MCS-MAGNUM - Danfoss VLT FC102 -Sensor Input (15 + 1 User Logic)

Point Name [1to 10 Display Type DOffset | Manual Value or Display Text Temp./ GPM / CFM / Humd./P51/ | Auto/Manual Circuit Multiplier Divisor Offset Select Display
Mumber char) NC/NO [select [select to Pwr Factor Sl Temp. Diff./ | [Click here For Index Type
to change] change] Enthal. all)
Lee] RunStatus MODBUS 0 1] Not Used Mot Used Mot Used Auto 1 1 0 Spare
L] TripStatus HMODBUS o o Mot Used Mot Used Mot Used Auto 1 1 0 Spare
|-} CtrlAllowd HMODBUS o o Mot Used Mot Used Mot Used Auto 1 1 0 Spare
|-} DperatStat HMODBUS 1] 1] Mot Used Mot Used Mot Used Auto 1 1 0 Spare
---| YFDAImHi DanFItHi Not Used | Open=0OFF OFF/ON Hot Used Mot Used Auto Mot Used Mot Used Not Used Not Used
-.| ¥FDAImLo DanFlitLo Mot Used | Open=0FF OFF70N Hot Used Mot Used Auto Mot Used Hot Used Not Used Not Used
- RunHours MODBUS 1] 1] Not Used Mot Used Mot Used Auto 1 1 1] HOURS
.| Kiw/'x1000 MODBUS 1] 1] Not Used Hot Used Hot Used Auto 1 1 1] Spare
.| PowerkKw MODBUS 1] 1] Not Used Hot Used Hot Used Auto 1 1 1] DEC2NOCH
.| MotorYolt MODBUS 1] 1] Mot Used Hot Used Hot Used Auto 1 1 1] YOLTS-1Dec
Frequency HMODBUS o o Mot Used Mot Used Mot Used Auto 1 10 0 Spare
HMotarAmps HMODBUS o o Mot Used Mot Used Mot Used Auto 1 1 0 AMPS/CT
HMODBUS o 1] Not Used Hot Used Hot Used Auto 1 10 0 APM'S
MODBUS o 1] Not Used Hot Used Hot Used Auto Hot Used 1 1 0 YOLTS-0Dec
..| HSii MODBUS 1] Not Used Not Used Hot Used Auto ot Used 9 05 32 TEMP
..| ¥FDAlarm User Logic |Not Used | Open=0FF OFF/ON Hot Used Not Used Auto ot Used Hot Used Hot Used Not Used | DIGITAL/SW

8.3.8

Sensor Input (1) VFD Alarm Logic

[ User Logic SI For

VFDAIm1

Select Display Type (Do this FIRST) IDIGITAUSW

El

~Operand #1 ~Operand #2
DAIm1 = Type ISI Type ISI ;J
IVFDAIm] Hi IVFDAIm] Lo ;J
QK Cancel
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8.3.9 MCS-MAGNUM - DANFOSS VLT FC102 Analog Output (3) Configuration
Analog Output Information Screen
e i m| ]'me = st i s st .Displar Tme
Number
1-1 CmpSpeed®M Linear/Modbus NO ...| Spare Not Used
1-2 MinFreq Linear/Modbus NO ...| Spare Not Used
13 MaxFreq Linear/Modbus NO ..| Spare Not Used
3 Linear AO User Logic - m} X
CmpSpeed%M (0% to 100%)
If Relay- DiiBoost  -| js Off, then Output = S
o MODBUS WRITE
N _ ‘CmpSpeed%M’
Operand #1 Minimum Value Maximum Value
Type Type Type
|L|mt Chiller j|Wanted FLAZ j = |F|xed Walue O j|0 To |F|xed Walue O j ‘100
Minimum Output Max Output
— (0% to 100%) (0% to 100%)
AO 0 To 100
. =
= A - m] H
MaxFrea (0% to 100%)
If Relay- NotlUsed  ~| is Off, then Output = o
Else
-Operand #1 ~Minimum Value—————————— ~Maximum Value————————
Type Type Type
1Setp0\nl Wal _vj|Max FregHz j — |F\XEd Yalue 0 _V_”D To |F\xed Yalue 0 L“SU
Minimum Output Max Output
MODBUS WRITE AO = (0% to 100%) 0% to 100%)
‘MaxFreq’ ! To i
=
B3 Linear AQ User Logic - O X
MinFreq (0% to 100%)
If Relay- MotUsed  ~| is Off, then Output = o
Else
Operand #1 Minimum Value Maximum Value
Type Type Type
|Selpoint Wal j|M\n FreqHz j = |F\xed Value O j|ﬂ To |F\xad Yalue 0 j‘ﬁﬂ

MODBUS WRITE
‘MinFreq’

[ = ]

Minimum Output
(0% to 100%)

,f

Max Output
(0% to 100%)
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8.3.10 DANFOSS VLT FC102 Wiring Diagram -
To Modbus/MCS Expansion Boards/MCS-MAGNUM

Use terminal 37 as input for safe stop. In rare cases, control cables more than 100 m (330 ft)
and analog signals result in 50/60 Hz earth loops due to noise from mains supply cables.

If this situation occurs, break the screen or insert a 100 nF capacitor between screen and chassis.
Connect the digital and analog in- and outputs separately to the frequency converter common
inputs (terminal 20, 55, 39) to avoid earth currents affecting the system.

L
IMPORTANT

MCS-MODBUS-IO #1
(RO Address #0)
(SI Address #3)

T 12VDC + Power Supply
See Page 5
—————12VDC - Power Supply

@
ORES
O
®

Program Select @
3 = Danfoss VLT
Note: Program will be _C)_
loaded on reset or = @
power-up.
(¥
> TEM!
10s D EQj MCS-MODBUS-I0 5
0% pyeors <1%:H-RO ADDRESS = 0
o © 2010 ok -
5 T T 1's
g88 0
188 B ol -S| ADDRESS = 3
£ ¥ Y [
2 eee| eee
o o Zz
s + - GND + -G6ND B
(0] OJO) mMoDBUS  TERM Mes 1o TERM
i i i
w X woX
[ =] =1l
I g3 gial
I L1 1
:T_’j_ =3 F-H5
[T6] SHIELD I\ )1 / = swew
ﬁ ﬂ I AL/
Communications from MCS-SI32-A08 #1 J L Communications to MCS-MODBUS-I0 #2
(shield not connected at this end) (shield connected at this end)
Danfoss VLT Modbus Points
RO S| AO
3-1 Spare 3-1 VFDStatus 3-1| COMPCMD
3-2 Spare 3-2 | VFDCmpKW | 3-2 | COMP SPD%
3-3 Spare 3-3 | VFDCmpVolt | 3-3 Spare
34 Spare 3-4 | VFDCmpAmps | 3-4 Spare
35 Spare 3-5 | VFDCmpRPM
3-6 Spare 3-6 | VFDDCVolt
37 Spare 3-7 VFDTemp
- Factory wired:
3-8 Spare 3-8 [ VFDAIm1Hi Field wired: — — — —
39 Spare 39 [ VFDAIm1Lo

3-10 Spare 3-10| VFDAIm2Hi
3-11| VFDAIm2Lo

312 Spare
3-13 Spare
3-14 Spare
3-15 Spare
3-16 Spare
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8.4. Bitzer CSVH Compressor Mapping - PROGRAM SELECT ¢4’

Modbus to MCS-CONNECT will show all available pre-programmed
register readings.
(Screen shots from MCS-CONNECT, readings from Modbus)

Site Info | 0 - MCS-MODBUS-IO |

Address | HW Serial # | Cfg Name Company Name Unit Model #
(0} | 065535 | MCS-MODBUS-IO | MCS BITZER |
8.4.1 Bitzer Compressor MCS-MODBUS ONE-TIME WRITES - INSTALLATION

Write General Qutput:

8.4.2

8.4.3

MNode
Address|

Reqgister
MNumber

Function

Data
Types

Bitmask

Multiplier

Divider

#Reqgisters

(W)Hot Used

Signed Int16

65535

1

1

(W)Hot Used

Signed Int16

65535

(W)Hot Used

Signed Int16

65535

(W)Hot Used

Signed Int16

65535

(W)Hot Used

Signed Int16

65535

(W)Hot Used

Signed Int16

65535

1
1
1
1
1

Bitzer Compressor MCS-MODBUS Communication Setup

Baud Rate

Parity

Stop Bits

Poll Delay (ms)

Poll Timeout (ms)

ModBus Connection Setup

38400

Mo Parity

Bitzer Compressor MODBUS Read Sensor Inputs
12 Sensors Inputs pre-programmed into software.

Read Sensor Inputs :

[ J
IMPORTAN

Mode | Register Data Math
# |Address| Number Function Types Bitmask Multiplier Divider Offset #Registers
1 1 10002 [(R) Input Reg s| Signed Int16 65535 1 1 0 1
i 1 11001 |{R) Input Registers| Signed Int16 65535 1 1 0 1
3 1 11002 |{R) Input Registers| Signed Int16 65535 1 1 0 1
4 1 12001 |(R) Input Registers| Signed Int16 65535 1 1 0 1
5 1 12002 |(R) Input Registers| Signed Int16 65535 1 10 0 1
6 1 12003 |(R) Input Registers| Signed Int16 65535 1 10 0 1
T 1 12006 |(R)Input Registers| Signed Int16 65535 1 1 0 1
8 1 13001 |{R) Input Registers| Signed Int16 65535 1 1 0 1
9 1 14011 |(R) Input Registers| Signed Int16 65535 1 1 0 1
10 1 12007 |(R) Input Registers| Signed Int16 65535 1 1 0 1
11 1 14101 |(R) Input Registers| Signed Int16 65535 1 1 0 1
12 1 14102 |(R) Input Registers| Signed Int16 65535 1 1 0 1
472 4 AAN44 10N Mt Hond Cinnad Intd& REETE 4 4 n 4

When writing controlling Modbus registers over the Modbus network using the MCS-MODBUS-IO, make
sure the slave Modbus device is setup to find and set up the register to default to stop on loss of
communication, or if not available, hardwire the run/stop.
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8.4.4

Bitzer Compressor MODBUS Write Analog Outputs
1 Analog Output pre-programmed into software.

Write Analog Outputs

Mode | Register Data
Address| Mumber Function Types Bitmask Multiplier Divider #Registers
1 112 | (W)Single Regists Signed Int16 65535 10 1 1

2039

(W)Not Used

Signed Int16

65535

2061

(W)Not Used

Signed Int16

65535

1
1
1

1821

(W)Not Used

Signed Int16

65535

1
1
1

1
1
1

8.4.5 Bitzer Compressor Write Relay Outputs

1 Relay Output pre-programmed into software.

Write Relay Outputs

MNode
Address|

Reqgister
MNumber

Function

Data
Types

Bitmask

Multiplier

Divider

#Registers

111

{W)Single R

Signed Int16

65535

1

1

26

(W)Not Used

Signed Int16

65535

(W)Not Used

Signed Int16

65535

(W)Not Used

Signed Int16

65535

(W)Not Used

Signed Int16

65535

(W)Not Used

Signed Int16

65535

(W)Not Used

Signed Int16

65535

(W)Not Used

Signed Int16

65535

(W)Not Used

Signed Int16

65535

#
1
2
3
4
5
]
T
8
9
10

(W)Not Used

Signed Int16

65535

oloooolooo
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8.4.6.2. Initial setup for communication from Bitzer to MCS-MODUS

Bitzer control module Lodam Frequency Converters(FC)

1. Communication PROTOCOL with the FC is via RS485 using Modbus (RTU).
The FC is connected using a 2-wire connector on COM1 (X07 communication port).

The termination should be set as per the drawing on the previous page

BAUD RATE: 38400

NUMBER OF STOP BITS: 1 ]
@

2
3
4. MODBUS ADDRESS: 1
5
6
7

BEST*
Software

PARITY: NO PARITY

RS485 ®

Digital I/O
Analog 'O

Gommurication with the frequency inverter
conttrol unit
(D) With RS485 and BEST Software: at personal
computer (PC)
@ System monitering via
RS485 Modbus RTU
and optional remote control
@) Digital and analog signal input and output
channels

*BEST: BITZER Hlectronics Service Tool

ki > =

5 = =
£ % —_ 3 3
® £ (@) - o
s E © = =
g 8 = = = o o]
o = 3 [ o o
g g & € o s g
w wog O w w
EE o< R
lDOJ Q Q
® = T I9] o
- O @ o 2
& > & &

r )
: o3 3-8 |
! 5 = 5 s Galvanically isolated ¢ :
i £ £ 2 22 gl s g !
i ® Ggvanically isolated 8 8 8 8 é <206 3 <@oO i
-5 |+ to* 1Sa S.54 Seo o o RIS :
|-2 = = N oo x I Z FO0J0 2839z =z Dz 0030 99J3a |
! 8 =) [= = = Ry a R B N O] + O + QO + ¥+ < O - O < O o O O (&} O. o O :
= 1 X02 X03 X04 X05 || 06 || xo07 08 ! I‘\
i 8 ~ <~ (O © I~ O — N — AN AT — N ~ N Y — N ~— o < |
2 3 5 s & 8 EARdE:
=) 3 > a2 @ [ .
i 3 E Eg 3 3 [ — T
: 3 ] g 2 I 3
! s 3 2 sz £ g It
i £ ¥ g8 & £ oS3 I . e
: a & 83 2 & &3 3 2 = z @ -
|
Status LED’s Communication LED’s
After a power-up sequence is completed If the green COM1 LED is flashing, the
the green LED Operation should be On. Modbus communication is active.
If the yellow or the red LED is on, there If the green COM2 LED is flashing,
is an alarm condition. communication with LMT is active.
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8.4.7 MCS-MAGNUM - Bitzer Screw Compressor Configuration
(Lodam Frequency Converter)

8.4.7.1. Sensor Input (12) Information from MCS-CONFIG

Sensor Input Information Screen

Point Mame (1to 10 Display Type Dffset Manual Yalue or Display Text Temp./ GPM / CFM / Humd./PS1/ | Auto/Manual Circuit Multiplier Divisor DOffset Select Display
Mumber char) NC/ND (select [select to Pwr Factor 51 Temp. Diff./ | [Click here for Index Type 1
to change) change) Enthal. Diff. all)
11 L CHP RPH MODEUS 1} 0 Not Used Not Used Mot Used Auto |---| Mot Used 1 10 o RPH'S
12 [...| VFD ALM LD BitFitLo Not Used | Open=0FF OFF/ON Not Used Mot Used Auto  [...|Mot Used Not Used Mot Used Not Used Not Used
1-3 |: ¥FD ALM HI BitFItHi Not Used Open=0FF OFF/0N Not Used Mot Used Auto : Mot Used Not Used Mot Used Not Used Not Used
1-4 |: OIL TEMP MODBUS 1} 1} Not Used Not Used Mot Used Auto : Mot Used 9 5 32 TEMP
15 |: SUCT Psl MODEUS 0 0 Not Used Not Used Mot Used Auto : Mot Used 145 1 -14.7 PS1 GAGE
16 |[...| DISC PSI MODBUS 1] 0 Not Used Not Used Mot Used Aute [N 14.5 1 -14.7 PS5l GAGE
1-7 |: ENYLP STAT BitEnvSt 1] 0 Not Used Not Used Mot Used Auto [.-] Not Used Mot Used Not Used Not Used
18 |: MOTOR THP MODBUS 1] o Not Used Not Used Mot Used Auto : Mot Used 9 5 32 TEMP
15 |: DC Link¥It MODBUS 1} 1} Not Used Not Used Mot Used Auto : Mot Used 1 1 o YOLTS-0Dec
1-10 |: EnvelopZn MODBUS 1] 0 Mot Used Mot Used Mot Used Auto : Mot Used 1 1 o Spare
=11 [...| IGBT Temp MODBUS 0 0 Not Used Not Used Mot Used Auto  [...|Mot Used 9 5 32 TEMP
112/ ...| ColdPlatTp MODBUS 0 0 Not Used Not Used Mot Used Auto [...| Mot Used 9 5 32 TEMP
8.4.7.2. Analog Output (1) Information from MCS-CONFIG
Analog Output Information Screen
Point Name Control Type Invert Comments Modbus Display Typ
Number
.. exvi% Standard NO . |..| SPARE
M-2 |..|Cond Fan % Standard no |2 vooeus I e | =1 oo AR
M3 |..|SPAREM-3 Standard . ...| SPARE
M4 |..|SPAREM4 Standard pEiectihe Dok Fvpe .| SPARE
1-1 |...|CMP SPD% Modbus .| HUMD or %
8.4.7.3. Relay Output (1) Information from MCS-CONFIG
Relay Output Information Screen
Point Name Slide | Slide | Slide | Design | Design Nominal = [~ Circuit
Number Mult. | Div. Off. | Suc PSI | Dis PSl | Tonnage(of St - ]
M-1 |..|3 Phase ON I
M2 |..|FAN 1,283 s
M-3 |...|FAN 4 5&6
M4 |..|SPAREM-4
M-5 |...|SPAREM-5
M6 |...|SPARE
M-7 |...|SPARE
M-& |...|SPARE
M-S |...|SPARE
M10 |...|Al ARM
1-1 |...| CmpVFDRun 79 10 21 30 230 100

! NOTE: ANALOG AND RELAY OUTPUTS CAN BE SETUP IN THE CONFIGURATION

mportant) FILE AS MODBUS CONTROL TYPES OR CAN BE HARDWIRED DIRECTLY
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8.4.6 Bitzer Wiring Diagram
To Modbus/MCS Expansion Boards/MCS-MAGNUM
8.4.6.1. Compressor Control Module CM-RC-01

The compressor control module (Lodam Frequency Converter) compares the measured values with the
programmed data, sending signals via Modbus to the MCS-MAGNUM or MCS Expansion Boards.

MCS-MODBUS-IO #1
(RO Address #0)
(S| Address #3)

r—————- 12VDC + Power Supply

I See Page 5
| —————12VDC - Power Supply

| |

T2VDC IN
Vv

X

Program Select @

4 = Bitzer

Note: Program will be _(:_
loaded on reset or = @

power-up. E E V ‘ C’@ﬁéﬂ%

10's E@ MCS-MODBUS-I0

AR JiT 21%l-ro ADDRESS = 0

S| ADDRESS =3

X07-3 COM1 - GND
X07-2 COM1 - Data-
X07-1 COM1 - Data+

4

5

3 iz

1 1

< -7 j_
\ / j |;!5E SHIELD I\ )| / = sneEw
ﬁ q 1AL
Communications from MCS-SI32-A08 #1 J L} Communications to MCS-MODBUS-IO #2
(shield not connected at this end) (shield connected at this end)
Bitzer Modbus Points
RO S| AO
3-1 | CmpVFDRun | 3-1 CMP RPM 3-1 | CMP SPD%
3-2 Spare 3-2 | VFDALMLO | 3-2 Spare
3-3 Spare 3-3 | VFDALMHI | 3-3 Spare
3-4 Spare 3-4 OIL TEMP 3-4 Spare
3-5 Spare 3-5 SUCT PSI
3-6 Spare 3-6 DISC PSI
37 Spare 3-7 | ENVLP STAT
3-8 Spare 3-8 | MOTOR TMP .
39 Sp 39 DC LinkVit Rl
- are - i . .
L Field wired: — — — —

3-10 Spare 3-10| EnvelopZn
3-11| IGBT Temp
3-12| ColdPlatTp

3-13 Spare
3-14 Spare
3-15 Spare
3-16 Spare
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8.5. DANFOSS cDS 303 - PROGRAM SELECT 5’

Modbus to MCS-CONNECT will show all available pre-programmed register readings.
(Screen shots from MCS-CONNECT, readings from Modbus)

Site Info | 0 - MCS-MODBUS-IO |

Address HW Serial # Cfg Name Company Name Unit Model #
(0) 065535 MCS-MODBUS-I0O MCS DANFOSS CDS

8.5.1 DANFOSS CDS 303 MCS-MODBUS ONE-TIME WRITES - INSTALLATION

[ write General Outputs o &

MNode | Register Data
Address| Number Function Types Bitmask Multiplier Divider #Registers
(W)Not Used Signed Int16 65535 1 1 1
(W)hot Used Signed Int16 65535
(W)Not Used Signed Int16 65535
(W)Not Used Signed Int16 65535
(W)Not Used Signed Int16 65535
(W)Not Used Signed Int16 65535

8.5.2 DANFOSS CDS 303 MCS-MODBUS Communication Setup

ModBus Connection Setup

Baud Rate 19200

-
Parity Even Parity|
-

Stop Bits

Poll Delay (ms)

Poll Timeout (ms)

8.5.3 DANFOSS CDS 303 MODBUS Read Sensor Inputs
15 Sensor Inputs pre-programmed into software.

Read Sensor Inputs

Mode | Register Data Math
# |Address| Mumber Function Types Bitmask Multiplier Divider Offset #Reqisters
1 1 2910 |(R) Hold Registers | Signed Int16 65535 1 1 0 1
2 1 16100 |{R) Hold Registers | Signed Int16 65535 1 1 0 2
3 1 16120 |(R) Hold Reqi S| Signed Int16 65535 1 1 0 1
4 1 16140 |(R) Hold Registers | Signed Int16 65535 1 1 0 2
5 1 16170 |(R) Hold Registers | Signed Int16 65535 L 1 0 2
B 1 16300 |{R) Hold Registers | Signed Int16 65535 1 1 0 1
T 1 16340 |(R) Hold Registers | Signed Int16 65535 1 1 0 1
8 1 16900 |(R) Hold Registers High Byte 65535 1 1 0 2
9 1 16900 |{R) Hold Registers Low Byte 65535 1 1 0 2
10 1 16910 |(R) Hold Registers High Byte 65535 1 1 0 2
11 1 16910 |{R) Hold Registers Low Byte 65535 1 1 0 2
12 1 16920 |(R) Hold Reg s| High Byte 65535 1 1 0 2
13 1 16920 |(R) Hold Registers Low Byte 65535 1 1 0 2
14 1 16930 |(R) Hold Registers| High Byte 65535 1 1 0 2
15 1 16930 |(R) Hold Registers Low Byte 65535 1 1 0 2
16 1 0 {R) Not Used Signed Int16 65535 1 1 0 1
) When writing controlling Modbus registers over the Modbus network using the MCS-MODBUS-IO, make
° sure the slave Modbus device is setup to find and set up the register to default to stop on loss of

IMPORTANTSY communication, or if not available hardwire the run/stop.
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8.5.4 DANFOSS CDS 303 MODBUS Write Analog Outputs
2 Analog Outputs pre-programmed into software.

Write Analog Outputs

Mode | Register Data Math
# |Address| Mumber Function Types Bitmask Multiplier Divider Offzet #Reqgisters
1 1 2810 | (w)Single Register | Signed Int16 65535 64 10 1084 1
2 1 2811 | (W)Single Register | Signed Int16 65535 16384 1000 0 1

8.5.5 DANFOSS CDS 303 Write Relay Outputs
No Relay Outputs pre-programmed into software.

Write Relay Outputs

Mode | Register Data Math
# |Address| Number Function Types Bitmask Multiplier Divider Offzet #Registers
1 1 25 (W)Not Used Signed Int16 65535 1 1 0 1
2 1 26 (W)Not Used Signed Int16 65535 1 1 0 1
3 1 27 (W)Not Used Signed Int16 65535 1 1 0 1
4 1 28 (W)Not Used Signed Int16 65535 1 1 0 1
5 1 29 (W)Not Used Signed Int16 65535 1 1 0 1
[ 1 30 (W)Not Used Signed Int16 65535 1 1 0 1
7 1 3 (W)Not Used Signed Int16 65535 1 1 0 1
8 1 32 (W)Not Used Signed Int16 65535 1 1 0 1
9 1 33 (W)Not Used Signed Int16 65535 1 1 0 1
10 1 34 (W)Not Used Signed Int16 65535 1 1 0 1
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8.5.6 DANFOSS CDS 303 Setup for MCS-Modbus 10-12

Below are the parameters that can be setup using the Danfoss CDS 303 communicating to the
MCS-MODBUS 10-12.

See wiring for Danfoss to MCS-MODUBS previous page.

PARAMETER DESCRIPTION VFD PARAMETER # FC102 SETTING DESCRIPTION S\I/E;ITlIJ":EG
Control Site 8-01 Control Word Only 2
Protocol 8-30 Modbus RTU 2
Address 8-31 1 1
Baud Rate 8-32 19200 3
Parity / Stop Bits 8-33 Even Parity / 1 Stopbit 0
Reference Function 3-04 External / Preset 1
Reference 1 Source 3-15 No Function 0
Reference 2 Source 3-16 No Function 0
Relay 1 5-40 Running 5
Relay 2 5-40 Alarm / Warning 10
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8.5.7

DANFOSS CDS 303 - Config Sensors (10 + 3 User Logic)

Sensor Input Information Screen

Select Display | =~ |

Point Name (1 to 10 Display Type Offset | Manual Value or | Display Text | Temp/GPM | Humd./PSV | Auto/Manual Circuit Multiplier Divisor Offset
Number char) NC/NO (selectto|  (select to JCFM /Pwr | Temp. Diff/ |(Click here for|  Index Type
change) change) Factor SI Enthal. Diff. all)
2-1 | VFDStatus 1 MODBUS 1] 0 Not Used | Not Used Not Used Auto 1 1 1] SECONDS
MODBUS 0 0 Not Used Not Used Not Used Auto 1 10 0 KW
MODBUS 1] 0 Not Used | Not Used Not Used Auto 10 1 1] VOLTS-1Dec
MODBUS 0 0 Not Used Not Used Not Used Auto 1 10 0 AMPS/CT
MODBUS 1] 0 Not Used | Not Used Not Used Auto 1 10 1] RPM'S
MODBUS 0 0 Not Used Not Used Not Used Auto 1 1 0 VOLTS-0Dec
MODBUS o 0 Not Used | Not Used Not Used Auta 20 5 | 32 TEMP
DanFltHi Not Used Open=0OFF OK/TRIP Not Used Not Used Auto Not Used Not Used Not Used Not Used
DanFltLo Not Used Open=0FF OK/TRIP | Not Used Not Used Auto Not Used Not Used | Not Used Not Used
DFIt2Hi Not Used Open=0OFF OK/TRIP Not Used Not Used Auto Not Used Not Used Not Used Not Used
User L_ng_ic Not Used Ope_nZOFF OFF/ON Not Used Not Used Auto [.] Not Used Not Used Not Used L Nn_t Used DIGITAL/SW
User Logic Not Used Open=OFF OFF/ON Not Used Not Used Auto Not Used Not Used Not Used Not Used DIGITAL/SW
| |43 [.|vFD1Alarm User Logic Not Used | Open=OFF OFF/ON Not Used Not Used Auto  |..|Not Used NotUsed | NotUsed | NotUsed | DIGITAL/SW
L - L L]
8.5.7.1 DANFOSS CDS 303 Config Sensors - User Logic (3
5 User Logic SI Form:
VFD1AIm1
(1 H
Select Display Type (Do this FIRST) [DeTAUSW B VFD1AIm1
Operand #1 Operand #2
VFD1AIm1 = Type ‘sn = Type |5| ;J
+(DIOR) =
‘VFDTAIm]H\ ;J |VFD1A\m1LD ;J
8 UserL F O
VFD1Reset
Select Display Type (Do this FIRST) | DIGITALSW -
Operand #1 Operand #2
VFD1Reset = Tupe |SI Value - Tope |F|D Yalue -
»
SENSOR 4-2 | NOT(DI only) -]
|VFD1AIarm - | COMF 1 -
1 H
VFD1AReset
[ UserL F — [}

[VFD1RstCmd=

Select Display Type (Do this FIRST)

VFD1RstCmd
SENSOR 4-3
‘VFD1RstCmd’

IMAX STP |
Operand #1 Operand #2
T2 5] Value -] ETA 3 1402 [ Fived Value 0 ~|
|VFD1 Resat j |2

Cancel
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8.5.8 MCS-MAGNUM - DANFOSS CDS 303 (2) ANALOG OUTPUTS
Analog Output Information Screen
Point Name Control Type Invert Comments Modbus Display Type | +
Number
b ...| CND VAL VE% Standard NO ...|SPARE

...| CompCtri1% Standard NO ...|SPARE
... | BEXXV1 % Standard NO ...|SPARE
...| SPAREM-4 Standard NO ...|SPARE
...|SPARE1-1 Standard NO ...|SPARE
...| CompCtri2% Standard NO ...|SPARE
... | EXV2 % Standard NO ...|SPARE
...|SPARE1-4 Standard NO ...|SPARE
...|COMP CMD1 Modbus Write NO ...|DEC1NOCH
ICOMP 1% Modbus Write NO JHUMD or %

Analog Output (2) Modbus Write

Select Display Type DECINOCH -
Netsed  +| j5 Off, then Output =

COMP CMD1
If Relay-
Else
~Value Min And Max
Type YES
B + [[compCmd 1 =
= I

(-32768 to 32767)

Cancel

o

SENSOR 2-1
‘COMP1%’

Select Display Type

COMP 1%
If Relay-
Else
~Value Min And Max
Type YES
IAO ;“CnmpCtrH% j T
SENSOR 2-2
‘COMP 1’

HUMD or % Y
comPt - ~| js Off, then Output=

(-32768 to 32767)

o
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8.5.9 DANFOSS CDS 303 Wiring Diagram
To Modbus/MCS Expansion Boards/MCS-MAGNUM

Use terminal 37 as input for safe stop. In rare cases, control cables more than 100 m (330 ft)

| and analog signals result in 50/60 Hz earth loops due to noise from mains supply cables.

[ ] . . . . . .
meortant)  If this situation occurs, break the screen or insert a 100 nF capacitor between screen and chassis.

Connect the digital and analog in- and outputs separately to the frequency converter common
inputs (terminal 20, 55, 39) to avoid earth currents affecting the system.

MCS-MODBUS-IO #1
(RO Address #0)
(S| Address #3)

re————- 12VDC + Power Supply

————=—12VDC - Power Supply
|

|

|

|

|

L 1
12VDC IN
+!

V_ -V

Program Select @

5 = Danfoss CDS

Note: Program will be _C)_ @

loaded on reset or
ﬁ C%RO
NTROL
'STEMS

power-up.
MCS-MODBUS-I0 >0

7
010 Ik -RO ADDRESS = 0
5 £z
g3 8
g 889 2 S| ADDRESS =3
L S ¢
z ¢ ¢ [@@@] ‘
O o Z
== = + -GND &5 ‘
000 [ Mcs o TERM
b #
s
ol i
S 2l al|
G 1L
\ ) = j = F-H= 1
[TE8] SHIELD I\ )1 1 = swewn
ﬁ n I AL/
Communications from MCS-SI32-A08 #1 J L Communications to MCS-MODBUS-IO #2
(shield not connected at this end) (shield connected at this end)
Danfoss CDS Modbus Points
RO Sl AO
3-1 Spare 3-1 VFDStatus 3-1 | COMP CMD1
3-2 Spare 3-2 VFD KW 3-2 COMP 1%
3-3 Spare 3-3 VFD Volt 3-3 Spare
3-4 Spare 34 VFD Amps 34 Spare
3-5 Spare 3-5 VFD RPM
3-6 Spare 3-6 VFDDCVolt
3-7 Spare 3-7 VFDTemp
3-8 Spare 3-8 | VFD1AIm1Hi
39 Spare 39 | VFD1AmILo Factory wired:
Field wired: — —— — —
3-10 Spare 3-10| VFD1AIm2Hi
3-11| VFD1AIm2Lo
3-12 Spare
3-13 Spare
3-14 Spare
3-15 Spare
3-16 Spare

53



MCS-MODBUS 1/O

8.6. Emerson CSD-100 Mapping - PROGRAM SELECT 6’

Modbus to MCS-CONNECT will show all available pre-programmed
register readings.
(Screen shots from MCS-CONNECT, readings from Modbus)

Site Info | 0 - MCS-MODBUS-IO |

Address | HW Serial # | Cfg Mame | Company Mame Unit Model #

(0) ! 065535 ! MCS-MODBUS-IO ! MCS EMERSON

8.6.1 Emerson CSD-100 MCS-MODBUS ONE-TIME WRITES - INSTALLATION

Write General Outputs

Mode | Register Data
Address| Number Function Types Bitmask Multiplier Divider #Registers
(W)Single Reg Signed Int16 65535 1 1
(W)Not Used Signed Int16 65535 1
(W)Not Used Signed Int16 65535 1
(W)Not Used Signed Int16 65535 1

1

1

(WiNot Used Signed Int16 65535
(WihNot Used Signed Int16 65535

8.6.2 Emerson CSD-100 MCS-MODBUS Communication Setup

Service Panel

ModBus Connection Setup

Baud Rate 38400

-
Parity Mo Parity|
-

Stop Bits 1

Poll Delay (ms) 20

Poll Timeout (ms)

8.6.3 Emerson CSD-100 MODBUS Read Sensor Inputs
5 Sensor Inputs pre-programmed into software.

Read Sensor Inputs :

MNode | Register Data Math

# |Address| Number Function Types Bitmask Multiplier Divider Offzet #Registers

4 1 | (R} Hold Registers | Signed Int16 65535 1 1 0 1

2 1 57 (R} Hold Registers | Signed Int16 65535 1 1 0 1

3 1 22 (R} Hold Registers | Signed Int16 65535 1 1 0 i

4 1 23 (R} Hold Registers | Signed Int16 65535 1 1 0 i

5 4 21 (R} Hold Registers | Signed Int16 65535 1 1 0 1
] When writing controlling Modbus registers over the Modbus network using the MCS-MODBUS-IO, make
° sure the slave Modbus device is setup to find and set up the register to default to stop on loss of

IMPORTANTYY communication, or if not available hardwire the run/stop.
54



MCS-MODBUS 1/O

8.6.4 Emerson CSD-100 MODBUS Write Analog Output
3 Analog Outputs pre-programmed into software.

Write Analog Outputs

Mode | Register Data
Address Function Types Bitmazk Multiplier Divider #Reqgisters
1 {W)Single Register | Signed Int16 65535 720 1

1 {W)Single Regist Signed Int16 65535 1
1 {W)Single Regist Signed Int16 65535 1
1 (W)Not Used Signed Int16 65535 1

8.6.5 Emerson CSD-100 Write Relay Outputs
2 Relay Outputs pre-programmed into software.

Write Relay Outputs

Mode | Register Data
# |Address| Number Function Types Bitmask Multiplier Divider Offzet #Registers
1 1 20 {W)Single Regist Signed Int16 65535 65535 1 34 1
2 1 20 {W)Single Regist Signed Int16 65535 16 1 0 1
3 1 n NANKNAE llead Cinnad Int1/ RRRIR 1 1 n 1
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8.6.5.1. Initial setup for communication from EMERSON to MCS-MODUS

EMERSON COPELAND SCROLL CONTROLS
Communication PROTOCOL RS485 using Modbus (RTU).

Set parameter 29.011 bit 8 to 1 (0000000100000000 This will enable the drive to receive instruction
from MCS-MODBUS-I0-12)

Set parameter 07.024 to 00.000 then pres the Red Button

Set parameter 07.000 to “SAFE” then pres the Red Button

BAUD RATE: Emerson VFD parameter 11.025 - 19200 DEFAULT
PARITY Emerson VFD parameter 11.024 - 8 bit/NP/2 (Default)

B\

DRIVE KEYPAD

Escape button

Auto (blue) button

Hand (green)

Navigation keys (x4)

Stop / Reset / OFF (red) button
Enter button

NOTE

The red stop button is also used to reset the drive.

Ok wN =
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8.6.6

Emerson CSD-100 Wiring Diagram
To Modbus/MCS Expansion Boards/MCS-MAGNUM

MCS-MODBUS-IO #1
(RO Address #0)
(S1 Address #3)

(PSS 12VDC + Power Supply
|
|
| —————12VDC - Power Supply
|
L
12VDC IN
VvV
S S

Program Select
6 = Emerson CSD

Note: Program will be
loaded on reset or
power-up.

W C“@JE?E%

D . MCS-MODBUS-IO

0
S0ro S1I-RO ADDRESS = 0
I] |I] —SI ADDRESS =3
SISIS) 68
+ - GND | ¥ - =
MobBus TERM Mcs o 'ERM
T
w ¥+ u]‘#r\!”
RJ45 Connection §: §: g”;“
| L _
= TH—
j TBE SHIELD / j?L SHIELD

Communications from MCS-SI32-A08 #1 J L Communications to MCS-MODBUS-IO #2

(shield not connected at this end) (shield connected at this end)

Emerson CSD Modbus Points
RO SI AO

3-1 Spare 31 DiscLnTmp | 3-1 COMP %
32 Spare 3-2 C STATE 3-2 COND PSI
3-3 Spare 3-3 CALERTS | 3-3 EVAP PSI
34 Spare 3-4 | CWARNINGS | 34 Spare
3-5 Spare 3-5 CTRIP
3-6 Spare 3-6 Spare
3-7 Spare 3-7 Spare
3-8 Spare 3-8 Spare Factory wired:
39 Spare 39 Spare Field wired: — — — —
3-10 Spare 3-10 Spare

3-11 Spare

3-12 Spare

313 Spare

3-14 Spare

3-15 Spare

3-16 Spare
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8.6.6.1.

Sensor Input Information Screen

MCS-MAGNUM -Emerson CSD-100 - Sensor Inputs (5 + 1 User Logic)

Sensor Input (1) Point Number 1-8 - User Logic

Point Mame (1to10 Display Type Offset Manual Value or Display Text Temp.f GPM 7 CFM / Humd./PS1/ | Auto/Manual Circuit Divisor Offset Select Display
Number char) MNC/NO (select [select to Pwr Factor 51 Temp. Diff.f | [Click here for Index Type
to change] change] Enthal. Diff. all)
1-8 L V5D FAULT1 User Logic Not Used | Open=0FF OK/TRIP Mot Used Not Used Auto Not Used Not Used Not Used DIGITAL/SW
19 |: SPARE1-9 SPARE 1} o Mot Used Mot Used Not Used Auto Not Used Not Used Not Used Mot Used
1-10]...| SPARE1-10 SPARE 0 0 Mot Used Mot Used Not Used Auto Not Used Not Used Not Used Not Used
11 |: SPARE1-11 SPARE 1} o Mot Used Mot Used Not Used Auto Not Used Not Used Not Used Mot Used
112 |: SPARE1-12 SPARE 0 0 Mot Used Mot Used Not Used Auto Not Used Not Used Not Used Not Used
1132 |: SPARE1-13 SPARE 1} o Mot Used Mot Used Not Used Auto Not Used Not Used Not Used Mot Used
1-14 |: SPARE1-14 SPARE 0 0 Mot Used Mot Used Not Used Auto Not Used Not Used Not Used Not Used
CHW RESET TRGTRST 0 L] Mot Used Mot Used Not Used Auto Not Used Not Used Not Used Mot Used
HOTWTR R5T TRGTRST 0 0 Mot Used Mot Used Not Used Auto Not Used Not Used Not Used Not Used
DiscLnTmp MODBUS 1] 1] Mot Used Mot Used Mot Used Auto 1 1 0 Spare
..| C STATE MODBUS 1] 20 Mot Used Mot Used Not Used Auto o [1] [1] Spare
..| CALERTS MODBUS 1} o Mot Used Mot Used Not Used Auto o 1] 1] Spare
.| C WARNINGS MODBUS 1] o Mot Used Mot Used Not Used Auto o [1] [1] Spare
-.| C TRIP MODBUS 0 0 Mot Used Mot Used Not Used Auto |---| Mot Used 0 1] 0 Spare

VSD FAULT1

IISelect Display Type (Do this FIRST)

|DIGITAUSW

Operand #1

SD FAULT1=

Operand #2

SENSOR 1-8
‘VSD FAULT?’

Type lSI

Type th(ed Walue 0

8.6.8

] CSTATE

Relay Output (1 User Logic)

El

-

lzn

Cancel

Relay Output Information Screen

EXV Unld | | Circuit

Adjust % J [Choose a Circur -

Listl

Point Name Slide | Slide | Slide | Design | Design Nominal EXV Start Type EXV Load
Number Mult. Div. Off. | Suc.PSI | Dis.PSl | Tonnage(of Step) | (When Lead) Adjust %
1-1 .| COMP 1 il Sl el 0 40 Step wA EXV 40 40
12 | ..|LockOuiRst — — — — [ [— — Standard - —

-

N
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8.6.9 MCS-MAGNUM - - Emerson CSD-100 Analog Outputs (3)
Analog Output Information Screen
Point Name Control Type Invert Comments Modbus Display Type
Number
...| CND VALVE% Standard NO ...| SPARE
...| SPAREM-2 Standard NO ...| SPARE
.| EXV 2% Standard NO ...| SPARE
...| SPAREM-4 Standard NO ...| SPARE
...| SPARE1-1 Standard NO ...| SPARE
...| SPARE1-2 Standard NO ...| SPARE
.| EXV 1% Standard NO ...| SPARE
...| SPARE1-4 Standard NO ...| SPARE
...| COMP 1% Modbus NO ...| HUMD or %
.| COND PSI Modbus Write NO ...| PSI GAGE
...| EVAP PSI Modbus Write NO ...| PSI GAGE
SENSOR 2-1
‘COMP%’

COND PSI Select Display Type PSIGAGE =
(-32768 to 32767)
I If Relay- Netused  ~| js Off, then Output = 15005
Else
Value Min And Max Minimum Valu ~Maximum Valu
Type YES & ’7T Type
El ~|[piscPen - Fixed Value 1 -0 Fixed Value 1 ~ 850
I JI J NO I e alue J| To I e alue J‘
SENSOR 2-2
‘COND PSI’
"5 AO MODBUS W
EVAP PSI Select Display Type PSI GAGE -
(-32768 to 32767) |
If Relay- NetUsed  ~| js Off, then Output = v
Else

~Value Min And Max ~ Minimum Value - Maximum Value

Type YES & | T T

Bl ~[sucTRsi - Fixed Yalue 1 ~|0 Fixed Value 1 - 650

Ji J N (- e alue J‘ To I Ixe alue _”
SENSOR 2-3
‘EVAP PSP
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8.7. MCS-POWERMETER 3037 Mapping - PROGRAM SELECT 7’

Modbus to MCS-CONNECT will show all available pre-programmed
register readings.
(Screen shots from MCS-CONNECT, readings from Modbus

MCS POWERMETER

site Info | 0 - MCS-MODBUS-IO |

Address | HW Serial # | Cfg Mame Company Name Unit Model #
(0) | 065535 |  MCS-MODBUS-IO | MCS KW POWERSCOUT |
8.7.1 MCS-POWERMETER MCS-MODBUS ONE-TIME WRITES - INSTALLATION
Write General Qutput:
Mode | Register Math
# |Address| Number Function Data Type Bitmask Multiplier Divider Ofiset #Registers
1 1 0 (W)Not Used Not Used 65535 1 1 0 1
2 1 0 {W)HNot Used Not Used 65535 1 1 0 1
3 1 0 {W)Not Used Hot Used 65535 1 1 0 1
4 1 0 {W)HNot Used Not Used 65535 1 1 0 1
5 1 0 {W)HNot Used Not Used 65535 1 1 0 1
3 1 0 {W)Not Used Not Used 65535 1 1 0 1

8.7.2

MCS-POWERMETER MCS-MODBUS Communication Setup

Service Panel

ModBus Connection Setup

Baud Rate

Parity

Stop Bits

Poll Delay {(ms)

-
9600
-

-
Mo Parity|
-

Transmit to ModBus
Poll Timeout (ms)

Send Changes

8.7.3 MCS-POWERMETER MODBUS Read Sensor Inputs

11 Sensor Inputs pre-programmed into software.

Read Sensor Inputs

Mode | Register Math
| # |Address| Number Function Data Type Bitmask Multiplier Divider Offset #Registers
1 1 4003 |(R) Hold Registers Not Used 65535 1 1 0 1
]2 1 4004 |[(R) Hold Registers Hot Used 65535 3] 1 0 1
13 1 4005 |[(R) Hold Reqi Hot Used 65535 il 1 0 1
14 1 4015 |[(R) Hold Reqi 5 Not Used 65535 4 1 0 1
5 1 4056 | (R) Hold Registers Not Used 65535 1 1 0 1
16 1 4057 |(R) Hold Registers Not Used 65535 1 1 0 1
17 1 4058 |[(R) Hold Registers Not Used 65535 1 1 0 1
18 1 4019 |(R) Hold Registers Mot Used 65635 1 1 0 1
19 1 4020 |[(R) Hold Registers Not Used 65535 1 1 0 1
10 1 4021 |[(R) Hold Registers Hot Used 65535 3] 1 0 1
11 1 4001 (R} Hold Regislers Power Mir 6_5535 1 1 0 1
12 1 0 (R} Not Used Hot Used 65535 | 1 0 1
13 1 0 {R) Not Used Not Used 65535 1 1 0 1
14 1 0 {R) Not Used Not Used 65535 1 1 0 1
15 1 0 {R) Not Used Not Used 65535 1 1 0 1
16 1 0 {R) Not Used Not Used 65635 1 1 0 1

60



MCS-MODBUS 1/O

8.7.4 MCS-POWERMETER MODBUS Write Analog Outputs

No Analog Outputs pre-programmed into software.

Write Analog Outputs

MNode
Address

Reqgister
MNumber

Function

Data Type

Bitmask

Multiplier

Divider

#Registers

0

(W)Not Used

Not Used

65535

1

1

1

(W)Not Used

Not Used

65535

(W)Not Used

Not Used

65535

0
0
0

(W)Not Used

Not Used

65535

1
1
1

1
1
1

1
1
1

8.7.5 MCS-POWERMETER Write Relay Outputs

No Relay Outputs pre-programmed into software.

Write Relay Output

MNode
Address

Reqgister
MNumber

Function

Data Type

Bitmask

Multiplier

Divider

#Registers

=

(W)Not Used

Not Used

65535

1

1

1

(W)Not Used

Not Used

65535

(W)Not Used

Not Used

65535

(W)Not Used

Not Used

65535

(W)Not Used

Not Used

65535

(W)Not Used

Not Used

65535

(W)Not Used

Not Used

65535

(W)Not Used

Not Used

65535

(W)Not Used

Not Used

65535

ool ~|o|;|a|uw|m|al g

ooolololololale

(W)Not Used

Not Used

65535

oolooololololaola
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8.7.6 MCS-POWERMETER Wiring Diagram
To Modbus/MCS Expansion Boards/MCS-MAGNUM
A two wire plus shielded cable is connected between the MCS-MODBUS and the MCS-POWERMETER.
Requires firmware 2.021I or better
—— — i
MCS-MODBUS-10-12 — 12V
e ®
=
MODBUS @ MCS-l/0 IERMINAL
Progam Select MCS-MAGNUM
#7 MCS-Powermeter ——— EH or
— MCS Expansion
m @%@%@g& Board
PROGRAM SELECT - \/\
10 s SWItch Fo0, . MCS MODBUS 10 q) Y
Each Namber Moves by 0" 5 Sz i N SELecT AbDRESS ;
MODBUS 1sSwheh O SIEk— MCs-si il
SLAVE Each Number Moves by 1 o< | ||]| ] @@@ ) o0
MODBUS TE"M MCS \/o TE"M ;\ACS Ing

SHIELD DRANWIRED
O EART!

H GROUND

(Only if MCS-MODBUS-I0-12
is the last board in series.)

IELD DRAIN WIRED
0 EARTH GROUND.

MCS-POWERMETER

A TCRO E S TR | ME 5
Z”(} NTROL
= YSTEMS

RS-485 Connection from
MCS-MODBUS

Address for MCS-POWERMETER and MCS-MODBUS

The address for I/O communication over the RS-485 protocol is
set using the address switches located on the MCS-POWERME-
TER. The address must match that of the MCS-MODBUS that
is communicating with it.

MSB SWITCH =0
LSB SWITCH =1

THE MCS-POWERMETER IS SHIPPED FROM MCS WITH THE
DEFAULT ADDRESS SETTING OF 1 AS SHOWN ABOVE.

THE ADDRESS YOU USE MUST MATCH THE SETTING ON
THE MCS-MODBUS.

62



MCS-MODBUS I/0

8.7.6.1.

MCS-MAGNUM - MCS-POWERMETER Senor Inputs (11)

Sensor Input Information Screen

Point Name [1to 10 Display Type Difset Manual Yalue or Display Test Temp./ GPM / CFM / Humd./P51/ | Auto/Manual Circuit Multiplier Divisor Difset Select Display -
Number ] MC/NO [select [select to Pwr Factor 51 Temp. Diff.f | [Click here for Index Type
to change] change) Enthal. Diff. all)
41 [..] KW AVERAGE MODBUS 0 1] Not Used Not Used Not Used Auto -.| Mot Used 1 1 0 Kw
-..| KW PEAK MODBUS 1] 1] Not Used Not Used Mot Used Auto -.|Mot Used 1 1 [1} Kw'
-| KW DEMAND MODBUS 1] 1] Not Used Not Used Not Used Auto -.|Mot Used 1 1 0 Kw'
KW PFACTOR MODBUS [1] 1] Not Used Not Used Mot Used 1 1 0 DEC2NOCH
CHL AMPS1 MODBUS 1} 1} Not Used Not Used Not Used 1 1 [1] AMPS/CT
CHL AMPS52 MODBUS 1] 1] Not Used Not Used Not Used 1 1 0 AMPS/CT
-| CHL AMPS3 MODBUS 1] 1] Not Used Not Used Mot Used -.|Mot Used 1 1 0 AMPS/CT
-| CHLYOLTS1 MODBUS 1] 440 Mot Used Mot Used Mot Used -.|Mot Used 1 1 0 VOLTS-1Dec
CHLYDLTS2 MODBUS 1} 440 Not Used Not Used Not Used Mot Used 1 1 [1] VOLTS-1Dec
CHLYOLTS3 MODBUS 0 440 Not Used Not Used Not Used Hot Used 1 1 0 VOLTS-1Dec
-| KW HR MODBUS 1] 1] Not Used Not Used Not Used -.| Mot Used 1 1 0 Kw
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8.8. RUKING-(COPELAND) Mapping - PROGRAM SELECT ‘8’

Modbus to MCS-CONNECT will show all available pre-programmed
register readings.
(Screen shots from MCS-CONNECT, readings from Modbus

site Info | 0 - MCS-MODBUS-IO |

Address HW Serial # Cfg Mame Company Mame Unit Model #

(0) 065535 MCS-MODBUS-IO MCS RUKING VFD

8.8.1 RUKING MCS-MODBUS ONE-TIME WRITES - INSTALLATION

Write General Outputs

Mode | Register Data
Address| Number Function Types Bitmask Multiplier Divider #Registers
0 {W)Not Used Signed Int16 65535 1 1
{W)Not Used Signed Int16 65535 1
{W)Not Used Signed Int16 #5535 1
(VV)Not Used Signed Int16 65535 1

1
1

(W)Not Used Signed Int16 65535
(WiNot Used Signed Int16 65535

8.8.2 RUKING MCS-MODBUS Communication Setup

[ semvice Panel

ModBus Connection Setup

Baud Rate 19200

Parity Even Parity

Stop Bits

Poll Delay (ms)

Poll Timeout (ms)

8.8.3 RUKING MODBUS Read Sensor Inputs
10 Sensor Inputs pre-programmed into software.

Read Sensor Inputs

Mode | Register Data Math
; I ; - O
1 | a5 61 | (R} Hold Registers | Signed Int16 65535 1 2 0 1
2 45 67 (R} Hold Reg 5 | Signed Int16 65535 1 256 0 1
3 45 69 | (R} Hold Registers | Signed Int16 65535 1 256 0 1
4 45 LAl (R} Hold Registers | Signed Int16 65535 1 32 0 1
5 45 74 {R} Hold Registers | Signed Int16 65535 1 32 0 1
i 45 78 {R} Hold Regi s | Signed Int16 65535 1 32 0 1
i 45 81 |(R) Hold Registers | Signed Int16 65535 1 1 0 1
8 45 82 |(R)Hold Registers | Signed Int16 65535 1 1 0 1
9 45 85 {R} Hold Registers | Signed Int16 65535 1 1 0 1
10 45 86 {R} Hold Registers | Signed Int16 65535 1 1 0 1

) When writing controlling Modbus registers over the Modbus network using the MCS-MODBUS-IO, make
° sure the slave Modbus device is setup to find and set up the register to default to stop on loss of
IMPORTANTSY communication, or if not available hardwire the run/stop.
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8.8.4 RUKING MODBUS Write Analog Outputs
1 Analog Output pre-programmed into software.

Mode | Register Data
Address| Number Function Types Bitmask Multiplier Divider #Reqgisters
45 102 | (W)Single Register | Signed Int16 65535 1 1 1

T LA L LS L L 2+ T T T
1 {W)Not Used Signed Int16 65535 1 1 1
1 (W)Not Used Signed Int16 65535 1 1 1

8.8.5 RUKING Write Relay Outputs
2 Relay Outputs pre-programmed into software.

Write Relay Outputs

Mode | Register Data
Address| Mumber Function Types Bitmask Multiplier Divider #Registers
101 (W)Single Regist Signed Int16 65535 1 1 1
104 | (W)Single Register | Signed Int16 65535

T oL Used SRR
(W)Not Used Signed Int16 65535
{(W)Not Used Signed Int16 65535
{W)Not Used Signed Int16 65535
{(W)Not Used Signed Int16 65535
{(W)Not Used Signed Int16 65535
{(W)Not Used Signed Int16 65535
(W)Not Used Signed Int16 65535

Sle|e|~a|o|s|cd o) =5
ololo|alalala|ldole
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8.8.6

MCS-MAGNUM - Ruking Sensor Inputs (10 + 4 User Logics)

Sensor Input Information Screen

Point Mame [1to 10 Display Type Offset Manual Value or Display Text Temp./ GPM / CFM / Humd./PSI/ | Auto/Manual Circuit Multiplier Divisor Offset Select Display
MNumber char] NC/NO [select [select to Pwr Factor SI Temp. Diff./ | [Click here for Index Type
to change) change) Enthal. Diff. all)
11 FD CmpRPM MODBUS 1] 150 Not Used Mot Used Not Used Auto 1 1 0 Spare
12 FD Ampln MODBUS 1] 10 Not Used Not Used Not Used Auto 1 0.1 0 AMPS/CT
1-3 FD AmpOut MODBUS o 10 Not Used Mot Used Not Used Auto 1 01 [1] AMPS/CT
1-4 YFD In¥Tmp HMODBUS o 76 Not Used Mot Used Not Used Auto ] 056 32 TEWMP
15 FD PFCTmp MODBUS 1] 78 Not Used Not Used Not Used Auto 9 0.5 32 TEMP
1-6 FD DisTmp MODBUS o 140 Not Used Mot Used Not Used Auto ] 0.5 32 TEMP
YFD ImmSD1 RKNG F1 Mot Used | Open=0FF OFF/0N Mot Used Not Used Auto Not Used Not Used Not Used Hot Used
RKNG F2 Mot Used Open=0FF OFF/OH Mot Used Mot Used Auto Mot Used Mot Used Mot Used Mot Used
RKNG F3 Mot Used | Open=0FF OFF/0N Mot Used Not Used Auto Not Used Not Used Not Used Mot Used
RKNG F4 Mot Used | Open=0FF OFF/0N Mot Used Not Used Auto Not Used Not Used Not Used Hot Used
SPARE o o Not Used Mot Used Not Used Auto Not Used Not Used Not Used Hot Used
SPARE o o Not Used Mot Used Not Used Auto Not Used Not Used Not Used Mot Used
SPARE o o Not Used Mot Used Not Used Auto Not Used Not Used Not Used Hot Used
SPARE o o Not Used Mot Used Not Used Auto Not Used Not Used Not Used Hot Used
SPARE o o Not Used Mot Used Not Used Auto Not Used Not Used Not Used Mot Used
SPARE o o Not Used Mot Used Not Used Auto Not Used Not Used Not Used Hot Used
User Logic o o Not Used Mot Used Not Used Auto Not Used Not Used Not Used TEMP
User Logic o o Not Used Mot Used Not Used Auto Not Used Not Used Mot Used | CYCLES/CFM
User Logic o o Not Used Mot Used Not Used Auto Not Used Not Used Not Used | CYCLES/CFM
User Logic o o Not Used Mot Used Not Used Auto Not Used Not Used Mot Used | CYCLES/CFM
User Logic o o Not Used Mot Used Not Used Auto Not Used Not Used Not Used TEMP
User Logic o o Not Used Mot Used Not Used Auto Not Used Not Used Not Used RPM'S
User Logic o o Mot Used Mot Used Mot Used Auto Mot Used Mot Used Mot Used Spare
User Logic o o Mot Used Mot Used Mot Used Auto Mot Used Mot Used Mot Used Spare
User Logic o o Not Used Mot Used Not Used Auto Not Used Not Used Not Used Spare
User Logic Mot Used Open=0FF OK/TRIP Mot Used Mot Used Auto Mot Used Mot Used Mot Used DIGITAL/SW
-
Sensor User Logic (4)
[3. User Logic SI Form ‘
VFDIMM12
SENSOR 2-7
Select Display Type (Do this FIRST) Spare - ‘VFDIMM1 &2,
Operand #1 Operand #2

VFDIMM12 =

Tvpe (g =
VFD ImmSD1 =

High Value -

I

B3 User Logic SI Form

'Select Display Type (Do this FIRST)

Operand #1

Type |g =
VFDIMM122 =

VFDIMMCTRL=

Type [g) =
FD ImmS02 =

[ User Logic SI Form:

SENSOR 2-8
‘VFDCTRL1&2°

VFDCTRL12

Spare -

'Select Display Type (Do this FIRST)

VFDIMMCTRL

Spare =

High Value -

-~Operand #1 - Operand #2
VFDCTRL12= Type [g) - Type [g) %
High Value o
WFD CISD1 - WFD CulsD -
Eh ] oK
SENSOR 2-9
‘VFDIMMCTRL
Operand #2

Type |g =
\VFOCTRL1ZZ =

VFD FAULT

Select Display Type (Do this FIRST)

DIGITAL/SW -

Operand #1

Type g =

Operand #2

TYP® | Fixed Value 0 -

VFD FAULT =

3= -

SENSOR 2-10
‘VFD FAULT’

WFDIMMCTRL - 1
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8.8.7 MCS-MAGNUM - Ruking Analog Outputs, Linear CTRL Modbus write (1)

Analog Output Information Screen

b Name Control Type Invert Comments Modbus Display Type | Feedback Sensor
2er

..l COMP % Standard NO ...| Spare Mot Used

I BEXV % Standard NO ...| Spare Mot Used

|...| CndFanSPD% Linear CTRL NO ...| Spare Mot Used

|...| VFD FAN Linear CTRL NO ...| Spare Mot Used

||...| COMP SPEED Modbus Write NO ..| RPM'S Mot Used

8.8.8 Modbus write (1)

COMP SPEED Select Display Type RPM'S - ll
(32768 to 32767)
If Relay- COMP -| is Off, then Output = v
Else

~Value Min And Max |

Type YES

E] ~[ReMcaLc -

| -] 3,

ANALOG 1-1 - Modbus Write
‘COMP SPEED’

|\
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8.8.9

MCS-MAGNUM - Ruking RELAY Outputs (2)

Relay Output Information Screen

Hame Slide | Slide | Slide | Design | Design Hominal EXY Start Type EX¥ Load | EX¥ Unld Comments Starting

T Mult Div. Off. |Suc.PSl| Dis. P51 | Tonnage[of Step) | (When Lead] Adjust % Adjust % Speed(RPM)
RIVED:CMEIONE e o emme e lemmie ewee 0 e Userlogic | | | e
.{¥FD RESET |- |- |-em oo oo e e Standard 0 e e
..{S5PARE1-3 = |- |- | e e e e Standard om0 e
| SPARET-4 |- e e e e e [ Standald =0 |- |-
| SPARETS |- e e e e e [ Standard =00 |- |-
I SPARE1T-6B |- e e e e e e Standard =0 | @ |

SPARE1-¥ |- | e | [ e e Standard e e

SPARE18 |- | e [ e | e Standasd 000 e e

SPARE19 |- e e e e e e Standard 000 | |
I SPARET-10 |- oo | eeeeee e e e e Standard 00 | |
A VidFanChl e e e e e e e Userlogic e |

8.8.10

i, RO User Logic

Ruking RELAY Outputs USER LOGIC (2)

—Operand #1

Type

IHD WValue 'I
ICDMP 'l

VFD CMP ON

Mone 'l

[ Limit #1
Fixed Value 0 ~| OFF
<= Type
|U EIN.«‘EIFFI
r~ Limit #2
S= | rypa |FidVaiz ~|ON
|1 DN!DFFI

i Delay Before ON

Must satisfy for this number

* Seconds { Minutes { Hours

RELAY 1-1 - USER LOGIC
‘VFD CMP ON’

& RO User Logic

VfdFai

| Operand #1

Type

nCtrl

I Sl Value A
IHunJStop -

I“[DI AND] 'l

IFiked Value j ICI i R
before turning On or Pulsing (0 - 32.767)
I~ Pulse Count
|Fi’*'ad Value = |ﬂI This is the time to Pulse the Relay in 100ms increments (0 - 255)
-~ Pulse Delay
|F"‘Ed Value | |0 Seconds between Pulses { 0 - 255) |
-~ Delay Before OFF
- Must satisfy for this numbero * Seconds ¢ Minutes ¢ Hours
IFIked Value j Iﬂ
before turning Off or Pulsing (0 - 32.767)
User Defined RO Alarm
Store Alarm Msg when Relay turns On?
’V  YES * NO

~ Limit #1 OFF
Stpt Naht Sthk. -
Operand #2 <= Tree TP
Type | VFD FaN ON | DN!DFFI
ISI Walue -
— Limit #2 ON
—_ Setpoint Yal -
[0 neTmp =[[>=| Tree
IVFD FAN ON - DN!DFFI

I~ Delay Before ON

Must satisfy for this number

* Seconds ¢ Minutes { Hours

RELAY 2-1 - USER LOGIC

IFixed Walue j I{] - B
before turning On or Pulsing (0 - 32.767)
I~ Pulse Count
|Fi"Ed WValue j |U This is the time to Pulse the Relay in 100ms increments (0 - 255)
I~ Pulse Delay
[Fired value MIC Seconds between Pulses ( 0 - 255)
- Delay Before OFF - - -
IF' v JIU Must satisfy for this numbero  * Seconds { Minutes { Hours
IRE alue hd
before turning Off or Pulsing (0 - 32.767)
User Defined RO Alarm
Store Alarm Msg when Relay turns On?
’V  YES * NO

‘VFD FanCrt’
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8.8.11

RUKING Wiring Diagram
To Modbus/MCS Expansion Boards/MCS-MAGNUM

MCS-MODBUS-IO #1
(RO Address #0)
(S| Address #3)

e 12VDC + Power Supply

—————12VDC - Power Supply
|

L |
12VDC IN
+V_ -V

T

Program Select @

8 = Ruking
Note: Program will be
loaded on reset or

power-up. o a C o
. RSN
10's D @ MCS-MODBUS-I0
10-042-A

o 2%l-RO ADDRESS = 0
Ruking - 9ex” ©2010 95k -
Copeland =
EV2 VFD ot S| ADDRESS =3
ol® leee]
®|® + -on =
MCS /o TERM
@@ T
4 7 E‘ﬁl& |
[ IR
i Tk
\ ¢ = 7
\/ j |§3§| SHIELD | K)\) : // = SHELD
|

Communications from MCS-SI32-A08 #1 &J L Communications to MCS-MODBUS-IO #2

(shield not connected at this end) (shield connected at this end)
Ruking Modbus Points
RO S| AO
31| VFDCMPON | 3-1 | VFD CmpRPM| 3-1 | COMP SPEED
3-2 | VFDRESET | 3-2 | VFDAmpIn | 3-2 Spare
3-3 Spare 3-3 | VFD AmpOut | 3-3 Spare
3-4 Spare 3-4 | VFDInvTmp | 3-4 Spare
3-5 Spare 3-5 | VFD PFCTmp
3-6 Spare 3-6 | VFD DisTmp
37 Spare 3-7 | VFD ImmSD1 .
38| Spare | 38 | VFDCUSDI B
3-9 Spare 3-9 | VFD ImmSD2
3-10 Spare 3-10| VFD CtiSD2
3-11 Spare
312 Spare
313 Spare
3-14 Spare
3-15 Spare
3-16 Spare
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8.9. ABB - ACS880 Mapping - PROGRAM SELECT ‘10’

Modbus to MCS-CONNECT will show all available pre-programmed

register readings.
(Screen shots from MCS-CONNECT, readings from Modbus

site Info | 0 - MCS-MODBUS-IO |

Address HW Serial # Cfg Mame Company Name Unit Model #

(0) 065535 MCS-MODBUS-IO MCS ABB ACS880 VFD

8.9.1 ABB MCS-MODBUS ONE-TIME WRITES - INSTALLATION

E Write General Outputs

Mode | Register Data
Address| Number Function Types Bitmask Multiplier Divider #Registers
{W)Not Used Signed Int16 65535 1 1 1
(W)Not Used Signed Int16 65535 1
{W)Not Used Signed Int16 65535 1
{W)Not Used Signed Int16 65535 1

1
1

(W)Hot Used Signed Int16 65535
(W)Hot Used Signed Int16 65535

8.9.2 ABB MCS-MODBUS Communication Setup

ModBus Connection Setup

Baud Rate 19200

Parity Even Parity|

Stop Bits

Poll Delay (ms)

Poll Timeout {(ms)

8.9.3 ABB MODBUS Read Sensor Inputs
9 Sensor Inputs pre-programmed into software.

Read Sensor Inputs

Mode | Register Data Math
# |Address| Number Function Types Bitmask Multiplier Divider Offset #Registers \
1 1 101 |(R)Hold Registers | Signed Int16 65535 18 100 0 1 |
2 1 114 |(R) Hold Registers | Signed Int16 65535 1 1 0 1
3 1 107  [(R) Hold Reg 5 | Signed Int16 65535 1 1 0 1
4 1 113 |(R) Hold Registers | Signed Int16 65535 1 1 0 1
5 1 111 [(R) Hold Registers | Signed Int16 65535 1 10 0 1
B 1 511 [(R) Hold Registers | Signed Int16 65535 1 1 0 1
T 1 611 [(R) Hold Regi S Invert DI 8 1 8 0 1
8 1 421 |{R)Hold Registers | Signed Int16 65535 1 1 0 1
9 | 1 | 422 |(R)HoldRegisters| Signedint16 | 65535 1 1 0 1
™ Y Y G T STONCa e 5] T T T T
11 1 0 {R} Not Used Signed Int16 65535 1 1 0 1
12 1 0 (R} Not Used Signed Int16 65535 1 1 0 1
13 1 0 (R} Not Used Signed Int16 65535 1 1 0 1
14 1 0 (R} Not Used Signed Int16 65535 1 1 0 1
15 1 0 {R} Not Used Signed Int16 65535 1 1 0 1
16 1 0 {R} Not Used Signed Int16 65535 1 1 0 1
] When writing controlling Modbus registers over the Modbus network using the MCS-MODBUS-IO, make
° sure the slave Modbus device is setup to find and set up the register to default to stop on loss of

IMPORTANTSY communication, or if not available hardwire the run/stop.
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8.9.4 ABB MODBUS Write Analog Outputs
3 Analog Outputs pre-programmed into software.

Write Analog Outputs

Mode | Register Data
Address| Mumber Function Types Bitmask Multiplier Divider #Registers
{W)Single Regist Signed Int16 65535 20 1 1
{W)Single Regist Signed Int16 65535

1 1
(W)Single Register |_Signed Int16 65535 1 1
(W)Hot Used Signed Int16 65535 1 1

8.9.5 ABB Write Relay Outputs
No Relay Outputs pre-programmed into software.

Write Relay Outputs

Mode | Register Data Math
# |Address| Number Function Types Bitmask Multiplier Divider Offset #Registers
1 1 25 {W)Not Used Signed Int16 65535 1 1 0 1
2 1 26 {W)Not Used Signed Int16 65535 1 1 0 1
3 1 27 {W)Not Used Signed Int16 65535 1 1 0 1
4 1 28 {W)Not Used Signed Int16 65535 1 1 0 1
5 1 29 {W)Not Used Signed Int16 65535 1 1 0 1
6 1 30 {W)Not Used Signed Int16 65535 1 1 0 1
7 1 M (W)Not Used Signed Int16 65535 1 1 0 1
8 1 32 {W)Not Used Signed Int16 65535 1 1 0 1
9 1 33 {W)Not Used Signed Int16 65535 1 1 0 1
10 1 34 {W)Not Used Signed Int16 65535 1 1 0 1
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8.9.7 MCS-MAGNUM - ABB Sensor Inputs (9 + 4 User Logics)

Sensor Input Information Screen

Point Hame (1to 10 Display Type Offset Manual Yalue or Display Text Temp./ GPM /7 CFM / Humd./PSI/ | Auto/Manual Circuit Multiplier Divisor Offset Select Display
Number char] MNC/MO [select [zelect to Pwir Factor 51 Temp. Diff. | [Click here For Index Type
to change) change) Enthal. Diff. all)

31 VFD Speed MODBUS 1] 10 Mot Used Mot Used Mot Used Auto ...| Mot Used 1 1 1] Spare
32 FD Kw MODBUS 1] o Mot Used Mot Used Mot Used Auto 1 1 1] Spare
33 VFD Amps MODBUS 1} o Not Used Hot Used Mot Used Auto 1 10 1} DECZNOCH
34 FD Volts MODBUS 1] 1] Not Used Not Used Not Used Auto 1 1 1] DECZNOCH
35 ¥FD DC Bus MODBUS 1] o Not Used Not Used Mot Used Auto 1 1 1] YOLTS-1Dec
36 VFD HSink MODBUS 1] 1] Not Used Mot Used Hot Used Auto 1 1 1] REF LEVEL
37 FD Trip MODBUS Mot Used | Open=0FF OFF/ON Not Used Not Used Auto 1 1 1] DIGITAL/SW
3-8 YFD Fault1 MODBUS 1] o Mot Used Mot Used Mot Used Auto 1 1 1] Spare
39 FD Fault? MODBUS 1] 1] Not Used Mot Used Mot Used Auto 1 1 1] Spare
310 pare3-10 SPARE 0 o Not Used Not Used Mot Used Auto Mot Used Not Used Mot Used Mot Used
ER Spare3-11 SPARE 1] o Not Used Mot Used Mot Used Auto Mot Used Not Used Mot Used Mot Used
312 nitlnL/0 User Logic Mot Used | Open=0FF OFF/ON Mot Used Mot Used Auto Mot Used Not Used Mot Used DIGITAL/SW
313 CtiRun/Stp User Logic Mot Used | Open=0FF OFF/ON Mot Used Mot Used Mot Used Mot Used Mot Used DIGITAL/SW
314 VFD CMPFLT User Logic Mot Used | Closed=0FF OFF/OH Mot Used Mot Used Auto Mot Used Hot Used Mot Used DIGITAL/S'W
315 FD RST HI User Logic 1] o Mot Used Mot Used Mot Used Auto Mot Used Hot Used Mot Used Spare
316 VFD FLTRST User Logic 1] 1] Not Used Mot Used Mot Used Auto ...| Not Used Mot Used Hot Used Mot Used Spare

4-1 VFD CMD User Logic 0 o Not Used Not Used Mot Used Auto |.-:| Not Used Mot Used Mot Used Mot Used Spare

8.9.8 Sensor User Logic (4)
5 User Lo;icSlFo _ ;
- VvFDCMPFLT

_ _ SENSOR 3-14 - User Logic
Select Display Type (Do this FIRST) ,W] ‘VED CMPFLT’

~ Operand #1 - - ~ Operand #2
IVFD CMPFLT= Type |1 - T¥Pe | Fixed Value 0 -
*(DI AND) <

WFD Trip - 1

B3 User Logic SI Fo

SENSOR 3-15- User Logic
‘VFD RST HP

VFD RST HI
'Select Display Type (Do this FIRST) Spare =
~Operand #1 | —Operand #2

Type |g) =
WFD FLTRST -

VFD RST HI= Tyre RO -

High Value v
Comp Enkl -

B3 User Logic SI Form EFX_

VFD FLTRST I

Select Display Type (Do this FIRST) [S[.Jare—;] SENSOR 3-16 - User Logic

Operand #1 Operand #2 ‘VFD FLTRST,
VFD FLTRST= Type |51 - TYPE |Fixed Value =

(DI AND) =

\FD Trip - 18

B35 User Logic SI Form

Il
VFD CMD I
|
Select Display Type (Do this FIRST) Spare -
—Operand #1 - —Operand #2
VFD CMD = Type [Ro - TyRe |Fixad Value 0 -
*(DI AND) =

SENSOR 4-1 - User Logic CrEr— —t

‘VFD CMD’
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MCS-MAGNUM ABB - Analog Outputs / Modbus write (3)

8.9.9
Analog Output Information Screen
Point MName Control Type Invert Comments Modbus Display Type
Number
...| COMP SPEED Modbus NO ... |HUMD or %
...|VFD CW 1 Modbus Write NO ..| Spare
...|VFD CW 2 Modbus Write NO .- | Spare

Select the Display Type

ANALOG 3-1 - Modbus

Ok, |

Cancel |

-]

‘COMP SPEED %’
VFD CW 1 Select Display Type
If Relay-
Else
~Value Min And Max
Type YES
Ig\ ;IIVFD cMD j o

ANALOG 3-2 - Modbus Write
‘VFD CW 1’

5 AO MODBUS Wi =7

Select Display Type  |spare -

VFD CW 2
If Relay-
Else
[ Value Min And Max
Type YES
E] ~ |vFoRsTH =
- 4

Netused -] js Off, then Output =

(-32768 to 32767)

o

Motused  ~| js Off, then Output =

(-32768 to 32767)

o

ANALOG 3-3 - Modbus Write

‘VFD CW 2’
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8.9.6

ABB - AC880 Wiring Diagram
To Modbus/MCS Expansion Boards/MCS-MAGNUM

MCS-MODBUS-IO #1
(RO Address #0)
(S| Address #3)

(S S 12VDC + Power Supply
|
|
| ~————12VDC - Power Supply
| |

T2VDC IN

+V_ -V

S S

Program Select
10 = ABB AC880

Note: Program will be
loaded on reset or
power-up.

- = =]
W (s,

@ MCS-MODBUS-IO

10-042-A Nl -
© 2010 ,&Qw RO ADDRESS = 0
Il Q-S| ADDRESS = 3
ceo leee
1.2 3 —— o &
MODBUS __TERM nr:/u:ss ifo__ TERM
1] #
=T =] =T
g 3 g 3 SR
. 1 dithry
C5p = -7
\ ) j |§3§|SHIELD \)I | = SHIELD

&J L Communications to MCS-MODBUS-IO #2

(shield connected at this end)

Communications from MCS-SI32-A08 #1
(shield not connected at this end)

ABB AC880 Modbus Points
RO Sl AO
3-1 Spare 3-1 VFD Speed | 3-1 | COMP SPEED
3-2 Spare 3-2 VFD KW 3-2 VFD CW 1
3-3 Spare 3-3 VFD Amps 3-3 VFD CW 2
3-4 Spare 3-4 VFD Volts 34 Spare
3-5 Spare 3-5 | VFD DC Bus
3-6 Spare 3-6 VFD HSink
3-7 Spare 37 VFD Trip )
38| Spae | 38 | VFDFauti e —
3-9 Spare 39 VFD Fault2
3-10 Spare 3-10 Spare
311 Spare
312 Spare
313 Spare
3-14 Spare
3-15 Spare
3-16 Spare
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8.10. EMERSON EVC-1150B Mapping - PROGRAM SELECT ‘11’

Modbus to MCS-CONNECT will show all available pre-programmed
register readings.
(Screen shots from MCS-CONNECT, readings from Modbus

site Info | 0 - MCS-MODBUS-IO |

Address HW Serial # Cfg Mame Company Name Unit Model #

(0) 065535 MCS-MODBUS-IO MCS ABB ACS880 VFD

8.10.1 EMERSON EVC-1150B MCS-MODBUS ONE-TIME WRITES - INSTALLATION

Write General Outputs

Mode | Register Data
Address Function Types Bitmask Multiplier Divider #Registers
(W)Single Regist: Signed Int16 65535 1 1
{W)HNot Used Signed Int16 65535
{W)HNot Used Signed Int16 65535
{W)Not Used Signed Int16 65535
(W)Not Used Signed Int16 65535
{W)HNot Used Signed Int16 65535

8.10.2 EMERSON EVC-1150B MCS-MODBUS Communication Setup

ModBus Connection Setup

-
Baud Rate 38400
-

Parity Mo Parity

Stop Bits

Poll Delay (ms)

Poll Timeout (ms)

8.10.3 EMERSON EVC-1150B MODBUS Read Sensor Inputs
7 Sensor Inputs pre-programmed into software.

Read Sensor Inpu

Mode | Register Data Math

# |Address| Number Function Types Bitmask Multiplier Divider Offset #Registers

1 1 11 {R) Hold Registers | Signed Int16 65535 1 1 0 1

2 1 18 (R} Hold Registers | Signed Int16 65535 1 1 0 1

3 1 20 (R} Hold Registers | Signed Int16 65535 1 1 0 1

4 1 17 {R} Hold Registers | Signed Int16 65535 1 1 0 1

5 1 15 (R} Hold Regi s | Signed Int16 65535 1 1 0 1

6 1 24 (R} Hold Regi S | Signed Int16 65535 1 1 0 4

7 1 1001 | (R} Hold Registers | Signed Int16 65535 1 1 0 1
] When writing controlling Modbus registers over the Modbus network using the MCS-MODBUS-IO, make
° sure the slave Modbus device is setup to find and set up the register to default to stop on loss of

IMPORTANTSY communication, or if not available hardwire the run/stop.
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8.10.4 EMERSON EVC-110B MODBUS Write Analog Outputs
3 Analog Outputs pre-programmed into software.

Write Analog Outputs

Mode | Register Data
Address Function Types Bitmask Multiplier Divider #Registers
1 {W)Single Regist: Signed Int16 65535 720 1

{W)Single Regist: Signed Int16 65535

1 1
1 (W)Single Reqister | _Signed Int16 65535 1
1 (W)Not Used Signed Int16 65535 1

8.10.5 EMERSON EVC-1150B Write Relay Outputs
NO Relay Outputs pre-programmed into software.

Write Relay Outputs

Mode | Register Data Math
# |Address| Number Function Types Bitmask Multiplier Divider Offset #Registers
1 1 0 (W)Not Used Signed Int16 65535 1 1 0 1
2 1 0 (W)Not Used Signed Int16 65535 1 1 0 1
3 1 0 (W)Not Used Signed Int16 65535 1 1 0 1
4 1 0 (W)Not Used Signed Int16 65535 1 1 0 1
5 1 0 (W)Not Used Signed Int16 65535 1 1 0 1
6 1 0 (W)Not Used Signed Int16 65535 1 1 0 1
7 1 0 (W)Not Used Signed Int16 65535 1 1 0 1
8 1 0 (W)Not Used Signed Int16 65535 1 1 0 1
9 1 0 (W)Not Used Signed Int16 65535 1 1 0 1
10 1 0 (W)Not Used Signed Int16 65535 1 1 0 1
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8.10.7

Sensor Input Information Screen

MCS-MAGNUM Emerson EVC 1150B Sensor Inputs (7 + 4 User Logics)

|
2l

Point Name (11ta 10 Display Type Offset | Manual Value or | Display Text Temp./ GPM Humd./PSI/ Auto/Manual Circuit Divisor Offset Select Display
Number char) NC/NO (select to|  (select to /CFM /Pwr | Temp. Diff./ |(Click here for| Index Type
change) change) Facior S| | Enthal. Diff. all)
.| VFD Speed MODBUS 0 4] Not Used Not Used Not Used Auto 1 1 1] VOLTS-0Dec
.| VFD KW MODBUS 0 4] Not Used Not Used Not Used Auto 1 1 1] TEMP
.| VFD Amps MODBUS 1) o Not Used Not Used Not Used Auto 1 1 1] Spare
.| VFD Volts MODBUS 1) o Not Used Not Used Not Used Auto 1 1 1] Spare
.| VFD DC Bus MODBUS o o Not Used Not Used Not Used Auto 1 1 o RPM'S
.| VFD HSink MODBUS 0 (1] Not Used Not Used Not Used Auto 1 1 1] Spare
.| VFD Trip MODBUS Not Used 0 OFF/ON Not Used Not Used Auto 1 1 0 DIGITAL/SW
T2 SPARE [} [ ot Us ot ot o T Not Used . Not Used | NotUsed | Not Us
..| SPARE 1-9 SPARE 0 4] Not Used Not Used Not Used Auto Not Used Not Used Not Used Not Used Not Used
.| SPARE 1-10 SPARE 0 4] Not Used Not Used Not Used Auto Not Used Not Used Not Used Not Used Not Used
.| SPARE1-11 SPARE 0 4] Not Used Not Used Not Used Auto Not Used Not Used Not Used Not Used Not Used
..| VFD CMPFLT User Logic Not Used | Open=0FF OFF/ON Not Used Not Used Auto Not Used Not Used Not Used Not Used DIGITAL/SW
..| VFD RST HI User Logic 0 o Not Used Not Used Not Used Auto Not Used Not Used Not Used Not Used Spare
..| VFD FLTRST User Logic o o Not Used Not Used Not Used Auto Not Used Not Used Not Used Not Used Spare
..| VFD CMD User Logic 1] o Not Used Not Used Not Used Auto Not Used Not Used Not Used Not Used Spare

Sensor User Logic (4) (yellow)

[33. User Logic SI Form. o x|

VFD CMPFLT

Select Display Type (Do this FIRST)

Operand #1

Type [g) Z
VFD Trip =

VFD CMPFLT=

DIGITAL/SW -

NOT = (Dl only)

~Operand #2

Tvre |Fixed Yalue 0 S
i

3. User Logic SI Form

'Select Display Type (Do this FIRST)

Operand #1
IVFD RST Hi=

SENSOR 1-12 - USER LOGIC
‘VFD RST HI’

VFD RST HI

Spare -

TvPe |Ro =
COMP -

High Value =

Operand #2

Type |s) v

WFD FLTRST -

.User Logic Sl Form

VFD FLTRST

ySelect Display Type (Do this FIRST)

Operand #1

Type 5 -
VFD CMPFLT -

VFD FLTRST=

Spare -

*(DI AND) =

Operand #2

SENSOR 1-12 -
‘VFD FLTRST’

USER LOGIC

TyPe [Fixect Valus 0
6

Cancel

5. User Logic $I For

Select Display Type (Do this FIRST)

Operand #1
VFD CMD =

Type [Ro =
COMP =

VFD CMD

Spare 5

“(DI AND) =

SENSOR 1-12 - USER LOGIC
‘VFD CMD’

Operand #2

TyPe |Fixed Valus 0 =
[
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8.10.8 MCS-MAGNUM - Emerson EVC-1150B Analog Outputs (3)

Analog Output Information Screen

Name Control Type Invert Comments Modbus Display Type | Feedback Sensor
|{...]|COMP SPEED Modbus Write NO ..| RPM'S Not Used
- |...| CONTR WORD Modbus Write NO ...| Spare Not Used
|.... CONTR WORD Modbus Write NO ..| Spare Not Used

& Linear AQ User Logic

VFD FAN (0% o 100%)

vidFanCul  ~| is Off, then Output = g

If Relay-

Else
~Operand #1—————————— ~Minimum Value———————— ~Maximum Value
Type

Type Type
Fixed Value 1 j|1 = |Fixed\fa\ue1 ~|ps To IF\xEdVaIuE1 j|1

Minimum Output Nlax Outp:t
(0% v 00%) ANALOG M-4 - LINEAR CTRL

(0% to 100%)

AO =
= o ‘VFD FAN’

5. AO MODBUS WRITE e X
A I ——————————————————————————

COMP SPEED Select Display Type  [RPM'S -

(-32768 to 32767)
If Relay- W is Off, then Output= ,T
Else
Value—————— MinAndMax|
Type YEs
IE‘.\ L"CMDSPEED j o @

ANALOG 1-1 - Modbus Write
‘COMP SPEED’

>

=Erx
=

3. AQ MODBUS WRITE

CONTR WORD Select Display Type  [spae <

(32768 to 32767)

fRelay-  [® " JisOf thenOutput= [ ANALOG 1-2- Modbus Write
‘CONTR WORD VFD CMD’

Else
~Value——— Min And Max
Type YES

El ~ [vFo omp B
| Ll

3. AO MODBUS WRITE

CONTR WORD Select Display Type ,hl
(-32768 to 32767)
MotUsed - js Off, then Output = v

If Relay-
Else
~Value Min And Max |
Type YES C
B - [vFoRsTHI =
—II J NO @

ANALOG 1-3 - Modbus Write
‘CONTR WORD VFD RST HI
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8.10.6

EMERSON EVC-1150B Wiring Diagram
To Modbus/MCS Expansion Boards/MCS-MAGNUM

MCS-MODBUS-IO #1
(RO Address #0)
(S| Address #3)

e 12VDC + Power Supply
|
|
| —————12VDC - Power Supply
| |

T2VDC IN

= e

e S

Program Select
11 = Emerson EV_C

Note: Program will be _@_
loaded on reset or @
power-up. oo 6‘
ad ICRO.
.- ﬁ 6%
D MCS-MODBUS-IO 07
— 10-042-A o -
e S([r-RO ADDRESS = 0
|I] |I] H—-SI1 ADDRESS = 3
leee] eee
+ - GND + -GND &5
mMopBUS  TERM Mcs /o TERM
L}
; i
, g g 1310
RJ45 Connection I3 513
oI
:l—jl:ﬂ J-H
] SHIELD I\ )] /= swew
[L]’ I AL/
Communications from MCS-SI32-A08 #1 J L Communications to MCS-MODBUS-IO #2
(shield not connected at this end) (shield connected at this end)
Emerson EVC Modbus Points
RO SI AO
31 Spare 31 | VFDSpeed | 3-1 [COMP SPEED
3-2 Spare 3-2 VFD KW 3-2 VFD CMD
3-3 Spare 3-3 VFD Amps 33 | VFDRSTHI
3-4 Spare 3-4 VFD Volts 3-4 MONITOR
3-5 Spare 3-5 | VFD DC Bus
3-6 Spare 3-6 VFD HSink
3-7 Spare 3-7 VFD Trip
Factory wired:
3-8 Spare 3-8 Spare Field wired: — — — —
3-9 Spare 3-9 Spare
3-10 Spare 3-10 Spare
3-11 Spare
3-12 Spare
3-13 Spare
3-14 Spare
3-15 Spare
3-16 Spare
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8.11. SKF Magnetic Bearing Controller Mapping - PROGRAM SELECT ‘12’

Modbus to MCS-CONNECT will show all available pre-programmed

register readings.
(Screen shots from MCS-CONNECT, readings from Modbus

Site Info | 0 - MCS-MODBUS-IO |

Address | HW Serial # | Cfg Mame | Company Name Unit Model #

(0) | 065535 | MCS-MODBUS-IO | MCS SKF BEARING

8.11.1 SKF BEARING-MBC MCS-MODBUS ONE-TIME WRITES - INSTALLATION

Write General Outputs

Mode | Register Diata
Address| Number Function Types Multiplier Divider #Registers
272 | (W)Single Regist Startup Msg 1 1 1

#

1

2 {W)Single Regist Startup Msg 1 1 1
3 (W)Not Used Signed Int16 1 1 1
4 (W)Not Used Signed Int16 1 1 1
5 1 1 1
6 1 1 1

(W)Not Used signed Int16
(W)Not Used Signed Int16

8.11.2 SKF BEARING-MBC MCS-MODBUS Communication Setup

Service Panel

ModBus Connection Setup

Baud Rate 38400

Parity Even Parity

Stop Bits

Poll Delay (ms)

Poll Timeout (ms)

8.11.3 SKF BEARING-MBC MODBUS Read Sensor Inputs
8 Sensor Inputs pre-programmed into software.

Read Sensor Inputs

MNode | Register Data Math

# |Address| Number Function Types Bitmask Multiplier Divider Offset #Registers

1 1 420 |(R) Hold Registers Invert DI 65535 1 1 0 1 -
2 1 418 |(R) Hold Registers Invert DI 65535 1 1 0 1

3 1 444 |(R)Hold Registers | Signed Int16 65535 1 1 0 1

4 1 387 |(R)Hold Registers | Signed Int16 65535 1 1 0 1

5 1 411 |{R) Hold Registers | Float-LSB 65535 1000 1 0 2

] 1 413 |(R) Hold Registers | Float-LSB 65535 1000 1 0 2

7 1 388 |(R)Hold Registers | Signed Int16 65535 1 1 0 1

8 1 443 |(R)Hold R ters | Signed Int16 65535 1 1 0 1 =
- - " T — — " " - T

10 1 (R) Not Used Signed Int16 65535 1 1 0 1

11 1 0 (R) Not Used Signed Int16 65535 1 1 0 1

12 1 0 (R} Not Used Signed Int16 65535 1 1 1] 1

13 1 0 (R} Not Used Signed Int16 65535 1 1 0 1

14 1 0 (R} Not Used Signed Int16 65535 1 1 0 1

15 1 0 (R} Not Used Signed Int16 65535 1 1 0 1 =

] When writing controlling Modbus registers over the Modbus network using the MCS-MODBUS-IO, make
° sure the slave Modbus device is setup to find and set up the register to default to stop on loss of
IMPORTANTSY communication, or if not available hardwire the run/stop.
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8.11.4 SKF BEARING-MBC MCS-MODBUS Write Analog Outputs
NO Analog Outputs pre-programmed into software.

Write Analog Outputs

Mode | Register Data
Address| Mumber Function Types Bitmask Multiplier Divider #Registers
1 0 {W)Not Used Signed Int16 65535 1 1 1
1 1] {W)Not Used Signed Int16 65535 1 1 1
1 1] {W)Not Used Signed Int16 65535 1 1 1
1 1] {W)Not Used Signed Int16 65535 1 1 1

#
1
2
3
4

8.11.5 SKF BEARING-MBC - MCS MODBUS Write Relay Outputs
3 Relay Outputs pre-programmed into software.

[=] write Relay Outputs
Mode | Register Data Math
# |Address| Number Function Types Bitmask Multiplier Divider Offzet #Reqgisters
1 1 274 | (W)Single Regist Signed Int16 65535 1 1 0 1 -
2 1 275 | (W)Single Regist Signed Int16 65535 1 1 0 1
3 1 270 | (W)Single Register | Signed Int16 65535 1 1 0 1
id YT o Tt
5 1 0 (W)Not Used Signed Int16 65535 1 1 0 1 =
B 1 0 (W)Not Used Signed Int16 65535 1 1 0 1
7 1 0 (W)Not Used Signed Int16 65535 1 1 0 1
8 1 0 (W)Not Used Signed Int16 65535 1 1 0 1
9 1 0 (W)Not Used Signed Int16 65535 1 1 0 1 -

8.11.6 MCS-MAGNUM - SKF BEARING-MBC Relay Outputs 3) - Configuration

Relay Output Information Screen

Point Hame Shde | Slide | Shide | Design | Design Mominal EXY Start Type
Humber Mult. | Div. Off. | Suc.P51| Diz P51 | Tonnage[of Step] | (When Lead]
2-1 |...MBClLevit |- | e e [ e Standard
2-2 |- JMBClRBotate =  [--——— |- |- [eeeem e e e Standard
2-3 |...MBCI1Reszet = |-—-—- |- e | [ e Standard
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8.11.7 MCS-MAGNUM - SKF BEARING-MBC Sensor Inputs (7) - Configuration
Sensor Input Information Screen
Point Name (1to 10 Display Type Offset | Manual Value or | Display Text | Temp ./ GPM | Humd /PSI/ I i) Gircuit Multiplier Divisor Offset Select Display

Number char) NC/NO (select to (select to S CFM / Par | Temp. Diff / [{oll= 4= =80 Index Type
change) ] Factor 51 Enthal . Diff. all)

.2—1 E MBC1 Ready MODBUS Not Used | Open=0FF NO/YES Not Used Mot Used Auto El Not Used 1 1 (1] DIGITAL/SW

22 IZ] MBC1 OkRun MODBUS Not Used | Open=0OFF NO/YES Not Used Not Used Auto El Not Used 1 1 0 DIGITAL/SW

23 IZ] MBC1 Alive MODBUS Not Used | Open=0OFF NO/YES Not Used Not Used Auto El Not Used 1 1 (1] DIGITAL/SW

24 E MBC 1ThdAlm MODBUS Not Used | Open=DFF OK/TRIP Not Used Mot Used Auto E Not Used 1 1 o DIGITAL/SW

25 |Z] MBC1BrAlm1 MODBUS o 121 Not Used Not Used Mot Used Auto E Not Used 5 9 32 TEMP

26 IZ] MBC 1BrAlm2 MODBUS 0 116 Not Used Not Used Mot Used Auto El Not Used = E 32 TEMP

27 IZ] MBC1 RPMs MODBUS 0 13360 Not Used Not Used Mot Used Auto El Not Used 1 1 (1] RPM'S

-~ ~Ranea A s ~ ~ PO 0] PO 0] e . oa . ST | YT 0] PO . O . PO . PO .

»

I

‘_

K

8.11.8 MCS-MAGNUM - SKF BEARING-MBC Analog Outputs (2) - Configuration
Analog Output Information Screen
Point Name Control Type Invert Comments Modbus Display Type | Feedback Sensor
Number
P M EvpEXVE Standard NO ...l Spare Not Used
M2 ... subarEXVz Standard NO ...| Spare Not Used
3 |-..| HotGasByp® Standard NO .| Spare Not Used
M4 [...|CndTwrFanz Standard NO ...| Spare Not Used
=T VARESTE Stanaara ™D ol Spare Ot Ueed
12 |..|SPARE1-2 Standard NO .| Spare Not Used
13 |...|SPAREI1-3 Standard NO .- Spare Not Used
14 |..|SPARE14 Standard NO ..| Spare Not Used
21 |..|SPARE15 Standard NO ..| Spare Not Used
22 |..|SPARE16 Standard NO ..| Spare Not Used
23 |..|SPARE2-3 Standard NO ..| Spare Not Used
2.4 SPARE2-A Standaod NO ool Spare. Mot Llead
| 131 |...|vFD1Speed® | Modbus [nO |-.-|RPM'S | Not Used
32 |..| VFDControl | Modbus Write |NO |...| Spare | Not Used

[1valus

|[vFo1Emng |

VFDControl Select Display Type
If Relay-
Else
Value Min And Max
Type YES

Spare hd
Notlsed  ~| is Off, then Output =

(-32768 ta 32767)

[ o

ANALOG 3-2
‘VFD CONTROL’

Select the Display Type

RPM'S M
ANALOG 3-1
‘VFD 1Speed%’

aOrTeeET |

OF. ‘
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8.11.9

SKF BEARING-MBC - Wiring Diagram
To Modbus/MCS Expansion Boards/MCS-MAGNUM

Program Select
12 = SKF/MBC

Note: Program will be
loaded on reset or
power-up.

MCS-MODBUS-IO #1
(RO Address #0)
(SI Address #3)

eSS 12VDC + Power Supply

|
|
|
[
2

—————12VDC - Power Supply

TO SKF/MBC
RS-485

Connerctor

+5 B A GND

[0J6JOJO)

BLACK
WHITE

ﬁ C &
[TROI
 TEM!

E’ @ MCS-MODBUS-IO

1 VDC’IN
eqg ©

=k

“(DsH-RO ADDRESS = 0

—SI ADDRESS =3

“’oé’“’ 10-042-A YR,
5 © 2010 o
1's
907
o
')
P&% SISIS) N o065
+ - GND T - GND
MoDBUS _TERM MCS o TERM
I T
)
w b w ¥
B O ,:l | Ol |
g3 TR
1 Uil
:T-_j———j TEH77
[T86] SHIELD |\ )| / = stiEwD
[‘T I AL/

Communications from MCS-SI32-A08 #1
(shield not connected at this end)

SKF/MBC Modbus Points
RO SI AO

3-1 | VFD1Speed% | 3-1 | MBC1 Ready | 3-1 Spare
3-2 | VFDControl | 3-2 | MBC1 OkRun | 3-2 Spare
3-3 Spare 3-3 | MBC1Alive | 3-3 Spare
3-4 Spare 3-4 | MBC1ThdAIm | 3-4 Spare
3-5 Spare 3-5 | MBC1BrAIm1
3-6 Spare 3-6 | MBC1BrAIm2
3-7 Spare 3-7 | MBC1 RPMs
3-8 Spare 3-8 Spare
3-9 Spare 3-9 Spare
3-10 Spare 3-10 Spare

3-11 Spare

3-12 Spare

3-13 Spare

3-14 Spare

3-15 Spare

3-16 Spare

J L Communications to MCS-MODBUS-IO #2

(shield connected at this end)

Factory wired:
Field wired: — —— —— —
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8.12. KEB F5A - MCS-MODBUS Mapping - PROGRAM SELECT ‘13’

Modbus to MCS-CONNECT will show all available pre-programmed
register readings.
(Screen shots from MCS-CONNECT, readings from Modbus

Site Info | 0 - MCS-MODBUS-1O |

Address | HW Serial # Cfg Mame | Company Mame Unit Model #

(0) | 065535 | MCS-MODBUS-1IO | MCS KEB F5 A

8.12.1 KEB F5A - MCS-MODBUS ONE-TIME WRITES 0- INSTALLATION

Write General Outputs

Mode | Register Data
Address| Number Function Types Bitmask Multiplier #Reqgisters
1 0 (W)Not Used Signed Int16 65535 1 1
0 (W)Not Used Signed Int16 65535
0 (W)Not Used Signed Int16 65535
0 (W)Not Used Signed Int16 65535
0
0

1 1
1 1
1 1
1 1

(W)Not Us Sign 65535
of 1S inn

8.12.2 KEB F5A - MCS-MODBUS Communication Setup

Service Panel

ModBus Connection Setup

-
Baud Rate 38400
-

Parity Ma Parity|

Stop Bits 1

Poll Delay (ms) 100

Poll Timeout (ms}) 500

8.12.3 KEB F5A - MCS-MODBUS Read Sensor Inputs
6 Sensor Inputs pre-programmed into software.

Read Sensor Inputs

Mode | Register Data Math

# |Address| Number Function Types Bitmask Multiplier Divider Offset #Registers

1 1 8244 |(R)Hold Registers | Signed Int16 2 1 1 0 1 S
2 1 8244 |(R)Hold Registers | Signed Int16 4 1 1 0 1

3 1 8246 |(R)Hold Registers | Signed Int16 65535 1 1 0 1 =
4 1 8720 |(R)Hold Registers | Signed Int16 65535 1 1 0 1

5 1 8786 |(R) Hold Registers | Signed Int16 65535 1 1 0 2

6 1 8725 |(R)Hold Registers | Signed Int16 65535 1 1 0 2

Li L} U Ay Wm e ’.J.JJJ L L} U L} =

] When writing controlling Modbus registers over the Modbus network using the MCS-MODBUS-IO, make
° sure the slave Modbus device is setup to find and set up the register to default to stop on loss of
IMPORTANTSY communication, or if not available hardwire the run/stop.
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8.12.4 KEB F5A - MCS-MODBUS Write Analog Outputs
2 Analog Outputs pre-programmed into software.

Write Analog Output

Mode | Register Data Math
‘ # |Address| Number Function Types Bitmask Multiplier Divider Offzet #Reqgisters
K 1 8245 | (W)Single Register | Signed Int16 65535 1 1 [ 1
2 1 8243 | (W)Single Register | Signed Int16 65535 1 1 0 1
3 T T WNoLUSed AL I1) T T 1] T
4 1 0 {(W)Not Used Signed Int16 65535 1 1 [ 1
8.12.5 KEB F5A - MCS-MODBUS Write Relay Outputs

Write Relay Outputs

NO Relay Outputs pre-programmed into software.

MNode
Address

Reqgister
Number

Function

Data
Types

Bitmask

Multiplier

#Registers

=]

(W)Not Used

Signed Int16

65535

1

1

(W)Not Used

Signed Int16

65535

(W)Not Used

Signed Int16

65535

(W)Not Used

Signed Int16

65535

(W)Not Used

Signed Int16

65535

(W)Not Used

Signed Int16

65535

(W)Not Used

Signed Int16

65535

(W)Not Used

Signed Int16

65535

(W)Not Used

Signed Int16

65535

#
1
2
3
4
5
B
i
8
9
10

=A==l =l =RL === L=]

(W)Not Used

Signed Int16

65535

Slooo oo o oo
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8.12.6 MCS-MAGNUM - KEB F5A - Sensor Inputs (6) - Configuration
Sensor Input Information Screen
Pont | Name (1to 10 Desplay Type Offset | Manual Valuc or | Display Text | Temp./ GPM | Humd/PSy [N =l Crcut | Mutplier | Divisor Offset | Select Display
Number char) NC/NO (select to| (selectto | /CFM/Pwr | Temp Diff / JEEgIENSY  index Type
change) Factor 51 Enthal . Diff_ all)
|| 2-1 |...| VFD1 Alarm MODBUS Not Used | Open=0FF OK/TRIP Not Used Not Used Manual OFF El Not Used 1 1 0 DIGITAL/SW
| |F=F |: VFD 1Proof MODBUS Not Used | Open=0FF NO/YES Not Used Not Used Manual OF[E Not Used 1 1 0 DIGITAL/SW
| 23 |: VFD1 RPMs MODBUS 0 0 Not Used Not Used Not Used Manual E| Not Used 1 10 0 RPM'S
| | 24 |: VFD1 AMPS MODBUS 0 0 Not Used Not Used Not Used Manusal E| Not Used 1 1 0 AMPS/CT
| |F=S EVFDTKW MODBUS 0 121 Not Used Not Used Not Used Manual ElNulUsed 1 10 0 KW
26 |: VFD1 Volts MODBUS 0 1160 Not Used Not Used Mot Used Manual E| Not Used 1 1 0 VOLTS-0Dec
8.12.7 MCS-MAGNUM - KEB F5A Analog Outputs (2) - Configuration
Analog Output Information £
Point Name Coniral Type Invert COmmEiE Modbus Display Type | Feedback Sensor |
Number
» (M1 ... EvpEXvi Standard NO ...| Spare Not Used
M-2 |...| EvpEXv2 Linear CTRL NO ...| Spare Not Used
M-3 |...| HotGasByp Linear 2-10vdc NO ...| Spare Not Used
M4 |...|CTFanSpeed Standard NO ...| Spare Not Used
11 |[...|SPARE1-1 Standard NO ...| Spare Not Used
12 |[..|SPARE1-2 Standard NO ..| Spare Not Used
13 |[...|SPARE13 Standard NO ...| Spare Not Used
14 |..|SPARE14 Standard NO .| Spare Not Used
|21 ;‘\ﬁdl'll:br_ns Modbus Write NO e Spare Not Used 1
2-2 Vid 1Contd Modbus Write |NO Spare | Not Used

w. AQ MODBUS WRITE

Vid1Roms Select Display Type Spare -
(-32768 to 32767)
If Relay- MBC1Ratate ~| js Off, then Output = 0
Else
Value =
b = ANALOG 2-1
S1Value =] JvdicaRem | . ‘VFD RPMS’

&. AO MODEUS WRITE

86

Vid1Contrl Select Display Type  [Spare ]
(-32768 to 32767)
If Relay- Mollsed  ~| js Off, then Output = 0
Else
Value Min And Max ANALOG 2-1
Type YES
S1Value v |[vterCmng = - ‘VFD CONTROL’
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8.12.8

KEB F5A - Wiring Diagram

To Modbus/MCS Expansion Boards/MCS-MAGNUM

MCS-MODBUS-IO #1
(RO Address #0)
(S1 Address #3)

Program Select
13 = KEB VFD

Note: Program will be
loaded on reset or

power-up.

s

1 % ! CRO
C I§TRO
TEM:

MCS-MODBUS-IO

(e 12VDC + Power Supply
|
|
| ~————12VDC - Power Supply
| |

T2VDC N

Vv

S S

99 10-042-A EY%
K0 o (-RO ADDRESS =0
0
S| ADDRESS =3
Slave Address 1 EIEl=)
X6C
) PO) + - GND %
MCS I/0
@ DO @ L1} “
s
i S
X ENE
gl [
33| TR
IK)| / = SHIELD
IiT | K1/
Communications from MCS-SI32-A08 #1 J L Communications to MCS-MODBUS-IO #2
(shield not connected at this end) (shield connected at this end)
KEB VFD Modbus Points
RO SI AO
3-1 Spare 3-1 | VFD1Alarm | 3-1 Vfd1Rpms
3-2 Spare 3-2 | VFD1Proof | 3-2 Vfd1Contrl
3-3 Spare 3-3 | VFD1RPMs | 3-3 Spare
3-4 Spare 3-4 | VFD1 AMPS | 34 Spare
3-5 Spare 3-5 VFD1 KW
3-6 Spare 3-6 VFD1 Volts
3-7 Spare 37 Spare
Factory wired:
3-8 Spare 3-8 Spare Field wired: — —— — —
3-9 Spare 3-9 Spare
3-10 Spare 3-10 Spare
3-11 Spare
3-12 Spare
3-13 Spare
3-14 Spare
3-15 Spare
3-16 Spare
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8.13. SKF Magnetic Bearing Controller - TANDEM Mapping -
PROGRAM SELECT ‘14’
Modbus to MCS-CONNECT will show all available pre-programmed

register readings.
Site Info | 0 - MCS-MODBUS-IO |
Address HW Serial # Cfg Mame Company Mame Unit Model #
(0) 065535 MCS-MODBUS-IO MCS SKF BEARING

(Screen shots from MCS-CONNECT, readings from Modbus
8.13.1 SKF Magnetic Bearing Controller - TANDEM - MODBUS ONE-TIME WRITES

Write General Output

Mode | Register Data
Address| Number Function Types Bitmask Multiplier Divider #Registers
1 272 | (W)Single Regi Startup Msg 65535 1 1

1 273 (W)Single Register | Startup Msg 65535 1 1
2 272 (W)Single Register | Startup Msg 65535 1 1
2 273 | (W)Single Regists Startup Msg 65535 1 1
1 1 1
1 1 1

o (W)Not Used Signed Int16 65535
0 (W)Not Used Signed Int16 65535

8.13.2 SKF Magnetic Bearing Controller - TANDEM - MODBUS Comm. Setup

Service Panel

ModBus Connection Setup

-
Baud Rate 38400

-
Parity Even Parity|
-

Stop Bits

Poll Delay (ms)

Poll Timeout {ms)

8.13.3 SKF Magnetic Bearing Controller - TANDEM - MODBUS Read Sensor Inputs
16 Sensor Inputs pre-programmed into software.

ﬁ Read Sensor Input

Node | Register Data Math
# |Address| Mumber Function Types Bitmask Multiplier Divider Offset #Registers
1 1 420 |[(R) Hold Reg S Invert DI 65535 1 1 0 1
2 1 418 | (R) Hold Registers Invert DI 65535 1 1 0 1
3 1 444 |(R) Hold Registers | Signed Int16 65535 1 1 0 1
4 1 387 |(R)Hold R ters | Signed Int16 65535 1 1 0 1
5 1 411 (R) Hold Registers Float-LSB 65635 1000 1 0 2
B 1 413 |(R) Hold Registers Float-LSB 65535 1000 1 0 2
[ 1 388 |(R)Hold Reg s | Signed Int16 65535 1 1 0 1
8 1 443 [(R) Hold Registers | Signed Int16 65535 1 1 0 1
9 2 420 |(R) Hold Registers Invert DI 65535 1 1 0 1
10 2 418 | (R) Hold Registers Invert DI 65535 1 1 0 1
1 2 444 |(R) Hold Registers | Signed Int16 65635 1 1 0 1
12 2 387 |(R)Hold Registers | Signed Int16 65535 1 1 0 1
13 2 411 (R) Hold Reg s Float-LSB 65535 1000 1 0 2
14 2 413 [(R) Hold Reg S Float-LSB 65535 1000 1 0 2
15 2 388 |(R)Hold Registers | Signed Int16 65535 1 1 0 1
16 2 443 | (R) Hold Registers | Signed Int16 65535 1 1 0 1

] When writing controlling Modbus registers over the Modbus network using the MCS-MODBUS-IO, make
° sure the slave Modbus device is setup to find and set up the register to default to stop on loss of

IMPORTANTSY communication, or if not available hardwire the run/stop.
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8.13.4 SKF Magnetic Bearing Controller - TANDEM - MODBUS Write Analog Outputs
NO Analog Outputs pre-programmed into software.

Write Analog Outputs

Mode | Register Data
Address| Number Function Types Bitmask Multiplier Divider #Registers
1 0 (W)Not Used Signed Int16 65535 1 1 1

1 0 (W)Not Used Signed Int16 65535 1 1 1
1 0 (W)Not Used Signed Int16 65535 1 1 1
1 0 (W)Not Used Signed Int16 65535 1 1 1

#
1

2
5
4

8.13.5 SKF Magnetic Bearing Controller - TANDEM- MODBUS Write Relay Outputs
(6) Relay Outputs pre-programmed into software.

[ write Relay Qutputs ‘o
Mode | Register Data Math
# |Address| Mumber Function Types Bitmask Multiplier Divider Offzet #Registers
1 1 274 | (W)Single Register | Signed Int16 65535 1 1 0 1 -
2 1 275 | (W)Single Regist Signed Int16 65535 1 i 0 i
3 1 270 | {(W)Single Regist Signed Int16 65535 1 i 0 i
4 1 0 (W)Not Used Signed Int16 65535 1 i 0 i
5 2 274 | (W)Single Regist Signed Int16 65535 1 i 0 i 3
L] 2 275 | (W)Single Regist Signed Int16 65535 1 i 0 i T
7 2 270 tW}SingIe Register Signed Int16 w5 1 1 0 1
8 1 0 (W)Not Used Signed Int16 65535 1 4 0 4
9 1 0 (W)Not Used Signed Int16 65535 1 i 0 i
10 i 0 Not Used Signed Int16 65535 1 1 0 1 bl
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8.13.6 SKF Magnetic Bearing Controller - TANDEM - Wiring Diagram
To Modbus/MCS Expansion Boards/MCS-MAGNUM

MCS-MODBUS-I0O #1
(RO Address #0)
(SI Address #3)

Program Select

14 = SKF/MBC @
- TANDUM
Note: Program will be
loaded on reset or
power-up.
C’@N&E .
o El @ MCS-MODBUS-I0 T
2 10-042-A _
Sz@; © 2010 <([-RO ADDRESS =0
1(;5
TO TO II] |I] S| ADDRESS =3
SKFIMBC #1 SKF/MBC #2 | | [
RS-485 RS-485 @ @ @ @ @ @
Connerctor Connerctor + - GND | \ﬂr \m/ v -on0 2
[0000] [0000] mopBUs _TERM Mes 1o i
4 g 8§ % B8 “’ﬁ‘ﬂ
5 0§ 8§ Bg gng
) (N =IEL gia
\ 7/ \ i |11

/
| EIE SHIELD F=H—77
| lk)l/?SHIELD
r‘1 I AL/
Communications from MCS-SI32-A08 #1 J L Communications to MCS-MODBUS-I0 #2

(shield not connected at this end) (shield connected at this end)

SKF/MBC - TANDUM Modbus Points

RO Sl AO
3-1 MBC1Levit 3-1 | MBC1 Ready | 3-1 Spare
3-2 | MBC1Rotate | 3-2 | MBC1 OkRun | 3-2 Spare
3-3 [ MBC1Reset | 3-3 [ MBC1Alarm1 | 3-3 Spare
3-4 MBC2Levit 3-4 | MBC1Elong | 3-4 Spare

3-5 | MBC2Rotate | 3-5 MBC1Brg1
3-6 | MBC2Reset | 3-6 | MBC1Brg2

3-7 Spare 3-7 MBC1 HZ
3-8 Spare 3-8 | MBC1Status o S
39| Spare | 39 | MBC2 Ready e Ao

3-10 Spare 3-10 | MBC2 OkRun
3-11| MBC2Alarm1
3-12| MBC2Elong
3-13| MBC2Brg1
3-14| MBC2Brg2
3-15| MBC2HZz
3-16 | MBC2Status
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8.13.7

MCS-MAGNUM - SKF Magnetic Bearing Controller - TANDEM -
Sensor Inputs (16) - Configuration

Sensor Input Information Screen

Point Name (1to 10 Display Type Offset Manual Value or | Display Text Temp_/ GPM | Humd /PSl/ G GYELTS Circuit Multiplier Divisor Offset Select Display
Number char) NC/NO (select to (select to / CFM / Pwr | Temp_ Diff / H(oI Q-3 g Index Type
change) change) Factor S1 Enthal . Diff all)
— w— — m— ——

] | MBCT Ready "~ MODBUS Not Used | Open-OFF NO/YES | NotUsed | Not Used | Manual OFF | Not Used i i 0 DIGITAL/SW
| -..| MBC1 OkRun MODBUS Not Used | Open=0OFF NO/YES Not Used Not Used Manual OFF |...| Not Used 1 1 0 DIGITAL/SW
| --.| MBC1Alam 1 MODBUS 0 0 Not Used Not Used Not Used Manual _|...| Not Used 1 1 0 Spare
L] ..., MBC1Heng MODBUS 0 0 Not Used Not Used Not Used Manual _|.--| Not Used 1 1 0 VOLTS-0Dec
L] ..., MBC1Brg1 MODBUS 0 2 Not Used Not Used Not Used Manual _|.--| Not Used 1 1 0 DEC2NOCH
L] ... MBC1Brg2 MODBUS 0 2 Not Used Not Used Not Used Manual _|.--| Not Used 1 1 0 DEC2NOCH
L] -..| MBC1 HZ MODBUS 0 0 Not Used Not Used Not Used Manual _|..-| Not Used 1 0.1 0 DECINOCH
L] -..| MBC 15tatus MODBUS 0 1] Not Used Not Used Not Used Manual _|..-| Not Used 1 1 0 SECONDS
| -..| MBC2 Ready MODBUS Not Used | Open=OFF NO/YES Not Used Not Used Manual OFF |..-| Not Used 1 1 0 DIGITAL/SW
| ...| MBC2 OkRun MODBUS Not Used | Open=OFF NO/YES Not Used Not Used Manual OFF |...| Not Used 1 1 0 DIGITAL/SW
| -.| MBC2Alarm 1 MODBUS 1] 0 Not Used Not Used Not Used Manual  |...| Not Used 1 1 0 Spare
| MBC2Hong MODBUS 0 0 Not Used Not Used Not Used Manual  |...| Not Used 1 1 0 VOLTS-0Dec
|| MBC2Brg1 MODBUS 0 2 Not Used Not Used Not Used Manual  |...| Not Used 1 1 0 DECZNOCH
| MBC2Brg2 MODBUS 0 2 Not Used Not Used Not Used Manual _|...| Not Used 1 1 0 DEC2NOCH
] 3C2 MODBUS 0 0 NotUsed | NotUsed | NotUsed | Marwal || Not Used 1 0.1 0 DECINOCH
L MBC25tatus MODBUS 0 0 Not Used Not Not Used Mapual L.l Not Used 1 1 0 SECONDS

MCS-MAGNUM - SKF Magnetic Bearing Controller - TANDEM -
Relay Outputs (6) - Configuration

Relay Output Information Sc

Mame Slide | Slide | Shde | Design | Design Mominal EX¥ Start Type
Mult. | Div Off. |Suc.P51| Dis.P51 | Tonnage[of Step] | (wWhen Lead)
1 .| ChwtPmpl [ | e e e e s Standard
I T e o L L e — Standard
-2 |...|CndWtPmp @ |- | | e | e s Uszer Logic
Ji ...| CITwrFanl Standard
5 |...| CITwiFan2 Standard
-6 |...|CITwiFan3 Standard
-7 |...|SPABEM-7 |- | | | | e s Standard
-8 [...|SPAREM-8 |- | e | | e e Standard
M9 |...|'waming Standard
I T O o e e o e Standard
1-1 |...| MBC1Levit 1] 3o Step wh EXVY
... MBC1Raotate = |- [ e e e e s Standard
- ME[HHesel ———————————— Slamald
A4 | |SPARE1-A ------ | ------ Standard
-h ... MBCZLevit 1] 3o Step wh EXV
16 [.... MBC2Rotate @~ |- |- |- | | | e Standard
3 Lo A Standard
1-8 |...|SPARE1-8 e | - | Standard
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8.14. KEB F5A-TANDEN - MCS-MODBUS Mapping - PROGRAM SELECT ‘15’

Modbus to MCS-CONNECT will show all available pre-programmed
register readings.
(Screen shots from MCS-CONNECT, readings from Modbus

site Info | 0 - MCS-MODBUS-IO |

Address | HW Serial # | Cfg Mame | Company Name Unit Model #

(0) | 065535 | MCS-MODBUS-IO | MCS | KEB F5 A

8.14.1 KEB F5A-TANDEN - MCS-MODBUS ONE-TIME WRITES - INSTALLATION- 0

5] write General Outputs

Mode | Register Data
Address| Mumber Function Types Bitmask Multiplier Divider #Registers
0 (W)Not Used Signed Int16 65535 1 1 1
(W)Not Used Signed Int16 65535 1
(W)Not Used Signed Int16 65535 1
(W)Not Used Signed Int16 65535 1

1
1

(W)Not Used Signed Int16 65535
(W)Not Used Signed Int16 65535

8.14.2 KEB F5A-TANDEN - MCS-MODBUS Communication Setup

ModBus Connection Setup

Baud Rate 38400

-
Parity Mo Parity|
-

Stop Bits

Poll Delay {(ms)

Poll Timeout (ms)

8.14.3 KEB F5A-TANDEN - MCS-MODBUS Read Sensor Inputs
12 Sensor Inputs pre-programmed into software.

Read Sensor Inputs
MNode | Register Data Math
# |Address| Number Function Types Bitmask Multiplier Divider Offset #Registers
1 1 8244 |(R) Hold Registers | Signed Int16 2 1 1 0 1
2 1 8244 |(R) Hold Registers | Signed Int16 4 1 1 0 1
3 1 8246 |(R) Hold Registers | Signed Int16 65535 1 1 0 1
4 1 8720 |(R)Hold R s | Signed Int16 65535 1 1 0 1
5 1 8786 | (R) Hold Registers | Signed Int16 65535 1 1 0 1
] 1 8725 |(R) Hold Registers | Signed Int16 65535 1 1 0 1
T 1 0 (R} Not Used Signed Int16 65535 1 1 0 1
8 2 8244 | (R) Hold Registers | Signed Int16 2 1 1 0 1
g 2 8244 | (R) Hold Registers | Signed Int16 3 1 1 0 1
10 2 8246 | (R) Hold Registers | Signed Int16 65535 1 1 0 1
11 2 8720 |(R)Hold Reg 5 | Signed Int16 65535 1 1 0 1
12 2 8786 | (R) Hold Registers | Signed Int16 65535 1 1 0 1
K p Br25 (%) HOI0 Regisiers | signed e BO530 T T 0 T
14 1 0 (R) Not Used Signed Int16 65535 1 1 0 1
15 1 0 (R) Not Used Signed Int16 65535 1 1 0 1
16 1 0 (R) Not Used Signed Int16 65535 1 1 0 1
] When writing controlling Modbus registers over the Modbus network using the MCS-MODBUS-IO, make
° sure the slave Modbus device is setup to find and set up the register to default to stop on loss of

IMPORTANTSY  communication, or if not available hardwire the run/stop.
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8.14.4 KEB F5A-TANDEN - MCS-MODBUS Write Analog Outputs
4 Analog Outputs pre-programmed into software.

Write Analog Outputs

Mode | Register Data
Address| Number Function Types Bitmask Multiplier Divider #Registers
1 8245 | (W)Single Regist Signed Int16 65535 1 1 1

1 8243 | (W)Single Regist Signed Int16 65535 1 1 1
2 8245 | (W)Single Regist Signed Int16 65535 1 1 1
2 8243 | (W)Single Register | Signed Int16 65535 1 1 1

8.14.5 KEB F5A-TANDEN - MCS-MODBUS Write Relay Outputs
NO Relay Outputs pre-programmed into software.

Write Relay Outputs

Mode | Register Data
Address| Mumber Function Types Bitmask Multiplier Divider #Registers
0 {W)Not Used Signed Int16 65535 1 1 1
{W)Not Used Signed Int16 65535
{W)Not Used Signed Int16 65535
{W)Not Used Signed Int16 65535
{W)Not Used Signed Int16 65535
{W)Not Used Signed Int16 65535
{W)Not Used Signed Int16 65535
{W)Not Used Signed Int16 65535
{W)Not Used Signed Int16 65535
{W)Not Used Signed Int16 65535

#
1
2
3
4
5
B
T
8
9
10

Sloooooo|oo
oloooooo|o|oo

93



MCS-MODBUS I/0

8.14.6 KEB F5A-TANDEN - Wiring Diagram
To Modbus/MCS Expansion Boards/MCS-MAGNUM
r—————- 12VDC + Power Supply
: See Page 5
| ~————12VDC - Power Supply
| |
TIVDCIN
+V_ -V
S S
Program Select
15 =KEB VFD
- TANDEM
Note: Program will be _(:_
loaded on reset or @
power-up. o0 6‘
54 ICRO
ﬁ AN
10 1 E(:)j MCS-MODBUS-IO
297 10-042-A 23,
NI © 2010 =(DuH-RO ADDRESS =0
GX 964
1's (ll]\ ,“L
90
NP> ] -S| ADDRESS = 3
KEB _ KEB leee leed|
Slave Address 1 Slave Address 2
@ + - GND | + -GND 5
: _ 0 __ MoDBUS _ '"ERM McS /o TERM
Q5 R/ ) T M
LII]J!
L, X w,
el gl 218l
i
TJI=F i} .
3] T—1|+ | /%E SHIELD J-H— 1
\|/ 'k)|/?SHIELD
_rj | AL/
Communications from MCS-SI32-A08 #1 J L Communications to MCS-MODBUS-IO #2
(shield not connected at this end) (shield connected at this end)
KEB VFD - TANDEM Modbus Points
RO SI AO
31 Spare 3-1 | VFD1Alarm | 3-1 Vfd1Rpms
3-2 Spare 3-2 VFD1Proof 3-2 Vfd1Contrl
3-3 Spare 3-3 | VFD1RPMs | 3-3 Vfd2Rpms
3-4 Spare 3-4 | VFD1 AMPS | 3-4 Vfd2Contrl
3-5 Spare 3-5 VFD1 KW
3-6 Spare 3-6 VFD1 Volts
3-7 Spare 3-7 Spare
8 :pa'e 38 Sza’e Factory wired:
39 are 3-9 | VFD2 Alarm = .
P Field wired: — —— — —
3-10 Spare 3-10 | VFD2Proof
3-11| VFD2 RPMs
3-12 | VFD2 AMPS
313 VFD2 KW
3-14 | VFD2 Volts
3-15 Spare
3-16 Spare
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MCS-MODBUS I/0

8.14.7 MCS-MAGNUM - KEB F5A-TANDEN Sensor Inputs (12) - Configuration
Sensor Input Information Screen
Point Name (1te 10 Display Type Offset Manual Value or | Display Text | Temp./ GPM | Humd./PSl/ | Auto/Manual Circuit Multiplier Divisor Select Displz «
Number char) NC/NO (select to|  (select to /CFM / Pwr | Temp. Diff / | (Qlick here for |  Index Type
change) change) Factor S| Enthal . Diff _ all) —_
: - JVFD1 Alarm MODBUS Not Used | Open=0FF OK/TRIP Not Used Not Used Auto U 1 0 DIGITAL/SW
|| VFD 1Proof MODBUS Not Used | Open=0OFF NO/YES Not Used Not Used Auto 1 1 (1] DIGITAL/SW
L [VFD1 RPMs MODBUS 0 0 Not Used Not Used _ Not Used Auto 1 10 0 RPM'S
] [VFD1 AMPS MODBUS 0 0 Not Used Not Used Not Used Auto 1 1 (1] AMPS/CT
L |...JVFD1 KW MODBUS 0 121 Not Used Not Used Not Used Auto 1 10 0 KW
] ...JvFD1 Volts MODBUS 0 1160 Not Used Not Used Not Used Auto 1 1 0 VOLTS-0Dec
[ = User Logic [} T o
| ] 0 0 NotUsed | NotUsed | Notlsed Ao PSI GAGE
L] VFD2 Alarm MODBUS Not Used | Open=0OFF OK/TRIP Not Used Not Used Auto 0 DIGITAL/SW
I8 VFD2Proof MODBUS Not Used | Open=0OFF NO/YES Not Used Not Used Auto Not Used 1 1 0 DIGITAL/SW
] VFD2 RFMs MODBUS 0 0 Not Used Not Used _Not Used Auto Not Used 1 10 0 RPM'S
I__IN VFD2 AMPS MODBUS 0 0 Not Used Not Used Not Used Auto Not Used 1 1 0 AMPS/CT
- VFD2 KW MODBUS 0 0 Not Used Not Used Not Used Auto |---| Not Used 1 10 0 KW
[ .| VFD2 Volts MODBUS 0 0 Not Used Not Used Not Used Auto [...] Not Used 1 1 0 VOLTS-0Dec| »|

8.14.8 MCS-MAGNUM - KEB F5A-TANDEN Analog Outputs (4) - Configuration
Analog Output Information Screen
Point MName Control Type Invert Comments Modbus Display Type | Feedback Sensor
Number
» IMT ... EvpEXV1 Standard NO ...| Spare Not Used
M-2 |...| EvpEXV2 Linear CTRL NO ...| Spare Not Used
M-3 |...| HotGasByp Linear 2-10vdc NO ...| Spare Not Used
M4 |...|CTFanSpeed Standard NO ...| Spare Not Used
1-1 |...| SPARE1-1 Standard NO ...| Spare Not Used
1-2 |...| 5SPARE1-2 Standard NO ...| Spare Not Used
13 |...| SPARE1-3 Standard NO ...| Spare Not Used
14 .| SPARE1-4 Standard NO ...| Spare Not Used
21 |...|[d1Rpms Modbus Write NO ...| Spare Not Used
22 |.../|vid1Contd Modbus Write NO ...| Spare Not Used
23 |...|\d2Rpms Modbus Write NO ...| Spare Not Used
24 | ...||Vid2Contrd Modbus Write NO .| Spare Not Used

Vid1Rpms

Select Display Type Spare -
(-32768 to 32767)
If Relay- MBCIRctate ~| js Off, then Output = 0
Else
Value =
o e ANALOG 2-1 & 2-3
51 Vale ~|[vtaicaiRem K| . ‘VFD RPMS’

Vid1Conirl

Select Display Type ,ﬁ
(-32768 to 32767)
If Relay- NetUssd | is Off, then Output = 0
Else
TVEI|UE Min And Max ANALOG 2-2 & 2-4
ype vEs
[s1vatue ~|[vrencng | o @ ‘VFD CONTROL’
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MCS-MODBUS 1/O

8.15. ABB - ACH580 Mapping - PROGRAM SELECT 16’

Modbus to MCS-CONNECT will show all available pre-programmed

register readings.
(Screen shots from MCS-CONNECT, readings from Modbus

Site Info | 0 - MCS-MODBUS-IO |

Address | HW Serial # | Cfg Name | Company Name Unit Model #

(0) | 065535 | MCS-MODBUS-IO | MCS ABB ACH580 VFD

8.15.1 ABB MCS-MODBUS ONE-TIME WRITES - INSTALLATION

Write General Outputs

Mode | Register Data
Address| Mumber Function Types Multiplier ivi #Reqgisters
1 0 (W)Not Used Signed Int16 1 1
1 0 (W)Not Used Signed Int16 1 1
1 0 (W)Not Used Signed Int16 1 1
1 0 (W)Not Used Signed Int16 1 1
1 0 1 1
1 0 1 1

(W)Not Used Signed Int16
(W)Not Used Signed Int16

#
1

2
3
4
5
B

8.15.2 ABB MCS-MODBUS Communication Setup

Service Panel

ModBus Connection Setup

Baud Rate 19200

Parity Even Parity

Stop Bits

Poll Delay {ms)

Poll Timeout (ms)

8.15.3 ABB MODBUS Read Sensor Inputs
8 Sensor Inputs pre-programmed into software.

Read Sensor Inputs :
=

Node | Register Data Math
# |Address| Number Function Types Bitmask Multiplier Divider Offset #Registers
1 1 20212 |(R) Hold Registers High Byte 65535 1 100 0 2
2 1 20228 |(R) Hold Registers High Byte 65535 1 1 0 2
3 1 20214 |(R) Hold Registers High Byte 65535 1 1 0 2
4 1 113 (R) Hold Registers | Signed Int16 65535 1 1 0 1
5 1 111 (R) Hold Registers | Signed Int16 65535 1 1 0 1
7] 1 511 (R) Hold Registers | Signed Int16 65535 10 1 0 1
T 1 611 (R) Hold Regi S Invert DI 8 1 1 0 1
8 1 401 (R) Hold Registers | Signed Int16 65535 1 1 0 1
) T ] TR WOt Used Signea 1o BonID T T 1] T
10 1 0 (R) Not Used Signed Int16 65535 1 1 0 1
11 1 0 (R) Not Used Signed Int16 65535 1 1 0 1
12 1 0 (R) Not Used Signed Int16 65535 1 1 0 1
13 1 0 (R) Not Used Signed Int16 65535 1 1 0 1
14 1 0 (R) Not Used Signed Int16 65535 1 1 0 1
15 1 0 (R) Not Used Signed Int16 65535 1 1 0 1
16 1 0 (R) Not Used Signed Int16 65535 1 1 0 1
] When writing controlling Modbus registers over the Modbus network using the MCS-MODBUS-IO, make
° sure the slave Modbus device is setup to find and set up the register to default to stop on loss of

IMPORTANTSY communication, or if not available hardwire the run/stop.
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8.15.4 ABB MODBUS Write Analog Outputs
3 Analog Outputs pre-programmed into software.

Write Analog Outputs
| Mode | Register Data
Address| Mumber Function Types Bitmask Multiplier Divider #Registers

1 2 {W)Single Regist Signed Int16 65535 100 1 1

1 1 {W)Single Regist Signed Int16 65535 1 1
1 1 {W)Single Register | Signed Int16 65535 1 1
1 [1] ot Use igned Int16 L) 1 1

8.15.5 ABB Write Relay Outputs
No Relay Outputs pre-programmed into software.

Write Relay Outputs

Mode | Register Data
Address| Number Function Types Bitmask Multiplier Divider #Registers
0 (W)Not Used Signed Int16 65535 1 1 1
(W)Not Used Signed Int16 65535
(W)Not Used Signed Int16 65535
(W)Not Used Signed Int16 65535
(W)Not Used Signed Int16 65535
(W)Not Used Signed Int16 65535
(W)Not Used Signed Int16 65535
(W)Not Used Signed Int16 65535
(W)Not Used Signed Int16 65535

oloooolololo

#
1
2
¥
4
5
L]
7
8
9
0

o loooolojoo|a
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MCS-MODBUS 1/O

8.15.6 MCS-MAGNUM - ABB Sensor Inputs (8 and 2 User Logics)

Sensor Input Information Screen

8.15.7 ABB Sensor Inputs USER LOGICS

. User Logic 51 Form

Point | Name (1io 10 Offset | Manual Value or | Display Text | Temp /GPM | Humd /PSI/ | Auto/Manual |  Gircuit Multiplier Divisor Offset Select Display
Number char) NC/NO (select to| (selecito | /CFM/Pwr | Temp. Diff / |(Click herefor| Index Type
change) change) Factor S| | Enthal. Diff all)
0 o Not Used Not Used Auto [.. Not Used 1 [ o 'HOURS
0 0 Not Used Not Used Auto || Not Used L 0
0 0 Not Used Not Used Auto || Not Used L 0
0 0 Not Used Not Used Auto  |...| Not Used 1 | 0 | VOLTS-0Dec
0 0 Not Used Not Used Ao |...| Not Used 1 0 | VOLTS-1Dec
[ o | 0 | MNot Used Not Used Ao [...| Not Used 1 0 | REF LEVEL
|Not Used | Open=OFF | OK/TRIP Not Used Auto || Not Used 1 | 0 | DIGITAL/SW
0| 0 | Mot Used Not Used Auto |....| Not Used i | 0 | Spare
0 0 Not Used Not Used Auto |- Not Used Not Used | Not Used Not Used
0 0 Not Used Not Used Auto Not Used Not Used | Not Used Not Used
0 0 Not Used Not Used Auto Not Used Not Used | Not Used Not Used
0 0 Not Used Not Used Auto Not Used Not Used | Not Used Not Used
[] [ Not Used Not Used Auto ‘Not Used Not Used | Not Used | Not Used
[}] [ Not Used Not Used Auto ‘Not Used Not Used | Mot Used |  Spare
0 L Not Used Not Used Auto Not Used Not Used | Mot Used |  Spare

|Spare

-

SENSOR 1-14 - USER LOGIC

Vid1FliRst
Select Display Type (Do this FIRST)
Operand #1
Vfd 1FItRst= TP [ viakie I
IVFD Trip j

. User Logic 5| Form

e

DI AND)

Cancel

[

‘VfdFItRst’
Operand #2
Type IFi:-:ed Value 0 j
|1 E

WVid1Cmnd =

Vfd1Cmnd

Select Display Type (Do this FIRST)

|Spare

— Operand #1

Type | Fived Yalug D

-

[

Operand #2
Type IHD Value

SENSOR 1-15 - USER LOGIC
‘VfdF1Cmnd’

|1

[+(DI OR]

e
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MCS-MODBUS I/0

8.15.8 MCS-MAGNUM - ABB Analog Inputs - MODBUS WRITE (3)

Analog Output Information Screen

Point Name: Control Type Invert Comments Modbus Display Type | Feedback Sensor
Number

M-1 |...| Exv% Standard NO ...| Spare Not Used

M-2 |....Cmp Spd% Standard NO ...| Spare Not Used

M-3 |...| SPAREM-3 Standard NO ...| Spare Mot Used

M4 |...| SPAREM-4 Standard NO ... Spare Not Used

1-1 |...|Comp 1% Modbus Write NO ...| Spare Mot Used

12 |...| SitComp 1 Modbus Write NO ...| DIGITAL/SW Neot Used

13 |...| RunReset 1 Modbus Write NO ..| DIGITAL/SW Not Used

. AO MODBUS WRITE

Comp 1% Select Display Type  [Spare =
g ANALOG 1-1 - MODBUS WRITE
If Relay- Comp ~| is Off, then Output = ‘COMP 1 0/
(1]
Else
Value Min And Max
Type YES
S1Value v |[wavemandz | o @

ANALOG 1-1- MODBUS WRITE

StriComp 1

Select
‘StrtComp 1’
If Relay- [Hotuses  ~| is Off, then Output= | 0
= ] Eee
Value TR
Type YEs
[srvae _|[vrarcana =l - e

. AO MODBUS WRITE X Cancel

RunReset 1 Select Display Type  [DIGITAL/SW -

(32768 to 32767)

If Relay- [Natvsed  ~]is Off, thenOutput= [ 0 ANALOG 1-3- MODBUS WRITE
Eee ‘RunReset 1’

Value Min And Max
Type YES

51 Value ~|[vairera -

NO &
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MCS-MODBUS I/0

8.15.9

ABB - ACH580 Wiring Diagram

To Modbus/MCS Expansion Boards/MCS-MAGNUM

MCS-MODBUS-IO #1
(RO Address #0)
(SI Address #3)

Program Select
16 = ABB-ACH580

Note: Program will b
loaded on reset or
power-up.

AL

:
oo BV T

D . MCS-MODBUS-IO

ﬁ 6@@%

10-042-A Y _
© 2010 3\99‘2‘, RO ADDRESS =0

S| ADDRESS =3

Communications from MCS-SI32-A08 #1 IJ L Communications to MCS-MODBUS-IO #2

(shield not connected at this end)

(shield connected at this end)

ABB-ACH580 Modbus Points
RO SI AO

31 Spare 31 VFD Speed 31 Comp 1%
3-2 Spare 3-2 VFD KW 3-2 StrtComp 1
3-3 Spare 3-3 VFD Amps 3-3| RunReset 1
34 Spare 34 VFD Volts 34 Spare
3-5 Spare 3-5| VFDDC Bus
3-6 Spare 3-6| VFD HtSink
3-7 Spare 3-7 Spare
3-8 Spare 3-8 Vfd1 Fit#
39 Spare 39 Spare
3-10 Spare 3-10 Spare

3-11 Spare

3-12 Spare

3-13 Spare

3-14 Spare

3-159  Vfd1FItRst

3-14  Vfd1Cmnd

Factory wired:
Field wired:
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MCS-MODBUS 1/O

8.16. RHYMEBUS RM6F5 Mapping - PROGRAM SELECT ‘17’

Modbus to MCS-CONNECT will show all available pre-programmed
register readings.
(Screen shots from MCS-CONNECT, readings from Modbus

site Info | 0 - MCS-MODBUS-IO |

Address | HW Serial # | Cfg Name | Company Name Unit Model # ]

(0) | 065535 | MCS-MODBUS-I0 | MCS RHYMEBUS RM6F5||
8.16.1 RHYMEBUS RM6F5 ONE-TIME WRITES - INSTALLATION

Write General Outputs

MNode | Register Data
Address| Mumber Function Types Bitmask Multiplier Divider #Registers
0 {W)Not Used Signed Int16 65535 1 1 1
{W)Not Used Signed Int16 65535 1 1 1
{W)Not Used Signed Int16 65535 1 1 1
{W)Not Used Signed Int16 65535 1 1 1

1 1 1
1 1 1

(W)Not Used Signed Int16 65535
{W)Not Used Signed Int16 65535

8.16.2 RHYMEBUS RM6F5 Communication Setup

Service Panel

ModBus Connection Setup

Baud Rate 38400

7
Parity Mo Parity!
-

Stop Bits

Poll Delay (ms)

Poll Timeout (ms)

8.16.3 RHYMEBUS RM6F5 Read Sensor Inputs
8 Sensor Inputs pre-programmed into software.

ﬁ Read Sensor Inputs

Mode | Register Data Math
# |Address| Mumber Function Types Bitmask Multiplier Divider Offset #Registers
1 1 8449 |(R) Hold Registers | Signed Int16 65535 1 1 0 1
2 1 8450 |(R) Hold Registers | Signed Int16 65535 1 1 0 1
3 1 8962 |(R)Hold Registers | Signed Int16 65535 1 1 0 1
4 1 8452 |(R) Hold Registers | Signed Int16 65535 1 10 0 1
5 1 8453 |[(R)Hold Registers | Signed Int16 65535 1 1 0 1
(3] 1 8455 |(R) Hold Reqgi s | Signed Int16 65535 1 1 0 1
T 1 0 (R) Not Used Signed Int16 65535 1 1 0 1
8 1 8454 |(R) Hold Registers | Signed Int16 65535 1 1 0 1
1 1 10503 _|(R) Hold Registers |_Si 15 55535 1 1 i 1
10 1 0 (R) Not Used Signed Int16 65535 1 1 0 1
1 1 0 (R) Not Used Signed Int16 65535 1 1 0 1
12 1 0 (R) Not Used Signed Int16 65535 1 1 0 1
13 1 0 (R} Not Used Signed Int16 65535 1 1 0 1
14 1 0 (R) Not Used Signed Int16 65535 1 1 0 1
15 1 0 (R} Not Used Signed Int16 65535 1 1 0 1
16 1 0 (R) Not Used Signed Int16 65535 1 1 0 1
] When writing controlling Modbus registers over the Modbus network using the MCS-MODBUS-IO, make
° sure the slave Modbus device is setup to find and set up the register to default to stop on loss of

IMPORTANTSY communication, or if not available hardwire the run/stop.
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8.16.4 RHYMEBUS RM6F5 Write Analog Outputs
3 Analog Outputs pre-programmed into software.

Write Analog Outputs

Mode | Register Data Math
# |Address| Number Function Types Bitmask Multiplier Divider Offzet #Reqgisters
1 1 8194 | (W)Single Regist Signed Int16 65535 10 1 0 1
2 1 8193 | (W)Single Register | Signed Int16 65535 1 1 0 1
3 1 8195 | (W)Single Register | Signed Int16 65535 1 1 0 1
4 z ] [1] ot Use: igned Int16 Bo535 E | E | [1] L
8.16.5 RHYMEBUS RM6F5 Write Relay Outputs

No Relay Outputs pre-programmed into software.

Write Relay Outputs

Mode | Register Data Math
# |Address| Number Function Types Bitmask Multiplier Divider Offset #Registers
1 1 0 (W)Not Used Signed Int16 65535 1 1 0 1
2 1 0 (W)Not Used Signed Int16 65535 1 1 0 1
3 1 0 (W)Not Used Signed Int16 65535 1 1 0 1
4 1 0 (W)Not Used Signed Int16 65535 1 1 0 1
5 1 0 (W)Not Used Signed Int16 65535 1 1 0 1
6 1 0 (W)Not Used Signed Int16 65535 1 1 0 1
7 1 0 (W)Not Used Signed Int16 65535 1 1 0 1
8 1 0 (W)Not Used Signed Int16 65535 1 1 0 1
9 1 0 (W)Not Used Signed Int16 65535 1 1 0 1
10 1 0 (W)Not Used Signed Int16 65535 1 1 0 1
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MCS-MODBUS I/0

8.16.6 MCS-MAGNUM - RHYMEBUS RMG6F5 (9) - Configuration

Sensor Input Information Screen

i~ Delay Before ON

Must satisfy for this number

|1

before turning On or Pulsing (D - 32.767)

OWAOFF

* Seconds | Minutes { Hours

This is the time to Pulse the Relay in 100ms increments (0 - 255)

Seconds between Pulses ( 0 - 255)

| |Fi:-:ed Walue j |5
I~ Pulse Count

: |Fixed Yalue j |D‘
: Pulse Delay

| |Fixed Walue j |D‘
: Delay Before OFF

| |Fi:-:ed Walue j |D‘

" YES

Must satisfy for this number o

before turning Off or Pulsing (D - 32.767)

User Defined RO Alarm
Store Alarm Msg when Relay turns On?

= NO

103

* Seconds  Minutes ¢ Hours

Cancel

Point Name [1to10 Display Type Dffset Manual Value or Display Text Temp./ GPM /7 CFM / Humd_ /PS1} | Auto/Manual Circuit Multiplier Divisor Dffset Select Display =~
Number char) NC/MO [select [select to Pwi Factor 51 Temp. Diff./ | [Click here for Index Type 77|
to change) change] Enthal. Diff. all]
_F2=10..§| ¥FD Error ModbusHex 0 1 Not Used Mot Used Hot Used Auto |z:| Mot Used 1 1 o Spare
|f2=27]..| VFD Stat ModbusHex 0 !} Not Used Mot Used Mot Used Auto ---|Mot Used 1 1 1] Spare
| 2-3 |...| Spare2-3 | SPARE 0 0 Not Used Mot Used Mot Used Auto ...|Not Used Not Used | Mot Used | Mot Used | Mot Used
24 MODEUS 0 [1] Not Used Mot Used Mot Used Auto Mot Used 1 1 [1] DECINOCH
125 MODBUS 0 SHOWS |9t p@|NTS A8§HOULD BE:8 Auto Mot Used 1 1 0 AMPS/CT
|26 MODEBUS 0 o Not Used Mot Used Mot Used Auto Mot Used 1 1 1] YOLTS-1Dec
|27 HMODEBUS 0 o Mot Used Mot Used Mot Used Auto Mot Used 1 1 1] K
|28 MODBUS 0 o Not Used Mot Used Hot Used Auto Mot Used 1 1 1] YOLTS-0Dec
|28 MODEBUS 0 o Not Used Mot Used Mot Used Auto Mot Used 9 5 32 TEMP
Tzl ¥ED BPM MODBUS 0 0 Mot Used Mot Used Mot Used Auto L. Not Used 1 1 i g
Fa4l | Crend 11 coanC n n Mt Ut Mt U [T O e O T— Mt Ut [Ty Mt Ut Mt Ut
8.16.7 MCS-MAGNUM - RHYMEBUS RM6F5 (1) - RO Configuration
SHOULD BE 0 7?7 Relay Output Information Screen
Point Mame Slide | Shde | Shde | Design | Design Mominal EXY Start Type ‘ﬂ
Number Mult. | Div. 0Fff. | Suc.PS1| Dis P51 | Tonnage[of Step] | (wWhen Lead)
J R loen iR e e, e e e im0 |l Uszer Logic
=\
VidRstDly .
Limit #1

| |FiHBE| alue 0 j OFF

~ Operand #1 <_

| 0

Type | ON/OFF
| |SI * alue j o
| Mohe - Limir #2 . ON
>= |F|:<ed Value 0 j
| |VFD Error j -



MCS-MODBUS 1/O

8.16.8 MCS-MAGNUM - RHYMEBUS RM6F5 - AO MODBUS WRITE (2) - Configuration

SHOULD BE 3 Analog Output Information Screen
Point MName Control Type Invert Comments Modbus Display Type
Number
M1 . EXV L Standard NO ...| Spare
_ﬂ ...| SpareM-2 Standard NO .| Spare
M3 ... SpareM-3 Standard NO ...| Spare
(1-1 |...|Sparel-1 Standard NO ...| Spare
12 |...| Spare1-2 Standard NO ...| Spare
113 ...|Spare13 Standard NO ...| Spare
14 |...|Spareld Standard NO ..| Spare
12-1 |...|Comp HZ Modbus Write NO .. ENTHALPY
(22 |...|Comp CMD Modbus Write NO .| Spare
Comp HZ Select Display Type  [ENTHALPY -]
If Relay- IW, is Off, then Output = (ml#m)
Else
e | = ANALOG 2-1 - MODBUS WRITE
‘Comp HZ’
B =
Comp CMD Select Display Type  [Spare =]
If Relay- lmis Off, then Output= (ml#m)
Else
(Value ) rad e
ST\)\(/:EE ~[[racma | v ; ANALOG 2'2 - MODBUS WRITE
‘Comp CMD’

. =
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MCS-MODBUS I/0

8.16.9 RHYMEBUS RM6F5 - Wiring Diagram
To Modbus/MCS Expansion Boards/MCS-MAGNUM
MCS-MODBUS #1
T 12VDC + Power Supply
|
|
| ~————12VDC - Power Supply
|
ToVDC IN
VAR
e @]
Program Select — - (&)
17 = RhymeBus
RM6G1 : | (gt
Note: Program will be i [l/
loaded on reset or
power-up. 1 D MCS-MODBUS-I0 E;
_— 10-042-A —
©2010 SQM:’)-— RO ADDRESS = 1
|I| |I] —SI ADDRESS = 1
DX+ DX- DX+ DX- GND [®®® [®®®]
OOOOO| T - GND T - oN
-+ -+ MoDBUS _"ERM Mcs 1o TERM
L)
] [y
E| 3] E O El| S
] = EH%‘
Fod I R
. ) s FEH
\ 7/ 7 ’;LESHIELD [\ )]/ = sHew
| A1/
L EpAunwwam@m
(shield not connected at this end) (shield connected at this end)
RhymeBus RM6G1 Modbus Points
POINTS RO POINTS SI POINTS AO
_ - - C Hz
al VfdRstDly 31 VFD Error 31 omp Standard Configuration for wiring MCS-MODBUS
3-2 Spare 3-2 VFD Stat 3-2 |Comp CMD in an Industrial Control Panel
3-3 Spare 3-3 Spare 33 Spare MCS-IO ADDRESS
3-4 Spare 3-4 VFD Freq 3-4 Spare MCS-MAGNUM MASTER
3-5 Spare 3-5 VFD Amps MCS-RO-BASE #1
MCS-SI-BASE #1
3-6 Spare 3-6 VFD Volts MCS-SI-EXT #2
3-7 Spare 3-7 VFD Power MCS-MODBUS #3
3-8 Spare 3-8 VFD Bus V
3-9 Spare 3-9 VFD Temp NOTE_: IV_ICS—IO addresses will change depending on configuration
of units installed.
3-10 Spare 3-10 VFD RPM
3-11 Spare
3-12 Spare
3-13 Spare
3-14 Spare
3-15 Spare Factory wired:
3-16 Spare Field wired; — — — —
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8.17. RHYMEBUS RM6G1 Mapping - PROGRAM SELECT ‘18’

Modbus to MCS-CONNECT will show all available pre-programmed
register readings.
(Screen shots from MCS-CONNECT, readings from Modbus

Site Info | 0 - MCS-MODBUS-IO |

Address HW Serial # Cfg Mame Company Mame Linit Model #

(0) | 065535 | MCS-MODBUS-IO | MCS RHYMEBUS RM6G1

8.17.1 RHYMEBUS RM6G1 ONE-TIME WRITES - INSTALLATION

Write Analog Outputs

Mode | Register Data
Address| Number Function Types Bitmask Multiplier Divider #Registers
1 10242 | (W)Single Regist: Signed Int16 65535 10 1 1
1 10241 | (W)Single Registi Signed Int16 65535 1 1
1 0 (W)Not Used Signed Int16 65535 1 1
1 0 (W)Not Used Signed Int16 65535 1 1

#
i
2
3
4

8.17.2 RHYMEBUS RM6G1 Communication Setup

Service Panel

ModBus Connection Setup

Baud Rate 38400

Parity Mo Parity

Stop Bits

Poll Delay (ms)

Poll Timeout (ms)

8.17.3 RHYMEBUS RM6G1 Read Sensor Inputs
9 Sensor Inputs pre-programmed into software.

ﬁ Read Sensor Inputs

MNode | Register Data Math
# |Address| Number Function Types Bitmask Multiplier Divider Offset #Registers
1 1 24596 |(R) Hold Registers | Signed Int16 65535 1 1 0 i
2 1 24580 |(R) Hold Registers | Signed Int16 65535 1 1 0 i
3 1 o (R} Not Used Signed Int16 65535 1 1 0 1
4 1 24579 |(R) Hold Registers | Signed Int16 65535 1 10 0 i
] 1 24581 |(R) Hold Registers | Signed Int16 65535 1 1 0 i
5] 1 24580 |[(R) Hold Reqi s | Signed Int16 65535 1 1 ] 1
T 1 24591 |(R) Hold Registers | Signed Int16 65535 1 1 0 1
8 1 24582 |(R) Hold Registers | Signed Int16 65535 1 1 0 i
9 1 24583 |(R) Hold Registers | Signed Int16 65535 1 1 0 i
10 1 24586 |(R) Hold Reqgisters | Signed Int16 65535 1 1 0 1
1 T ] T Notused | signeamntic BOBID T T ] T
12 1 0 (R) Not Used Signed Int16 65535 1 1 0 i
13 1 0 (R) Not Used Signed Int16 65535 1 1 0 i
14 1 o (R} Not Used Signed Int16 65535 1 1 0 1
15 1 o (R} Not Used Signed Int16 65535 1 1 0 i
16 1 0 (R) Not Used Signed Int16 65535 1 1 0 1
] When writing controlling Modbus registers over the Modbus network using the MCS-MODBUS-IO, make
° sure the slave Modbus device is setup to find and set up the register to default to stop on loss of

IMPORTANTSY communication, or if not available hardwire the run/stop.
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8.17.4 RHYMEBUS RM6G1 Write Analog Outputs
2 Analog Outputs pre-programmed into software.

Write Analog Outputs

Mode | Register Data
Address| Mumber Function Types Bitmask Multiplier Divider #Registers
i 10242 | {(W)Single Regists Signed Int16 65535 10 1 1

10241 (W)Single Register | __Signed Int16 65535 1

1 1 0 1
1 0 (W)Not Used Signed Int16 65535 1 1 0 1
i 0 (W)Not Used Signed Int16 65535 1 1 0 1

8.17.5 RHYMEBUS RM6G1 Write Relay Outputs
No Relay Outputs pre-programmed into software.

Write Relay Outputs

Mode | Register Data Math
# |Address| Mumber Function Types Bitmask Multiplier Divider Offzet #Reqgisters
1 1 0 {(W)Not Used Signed Int16 65535 1 1 0 1
2 1 0 (W)Not Used Signed Int16 65535 1 1 0 1
3 1 0 (W)Not Used Signed Int16 65535 1 1 0 1
4 1 0 (W)Not Used Signed Int16 65535 1 1 0 1
5 1 0 (W)Not Used Signed Int16 65535 1 1 0 1
6 1 0 (W)Not Used Signed Int16 65535 1 1 0 1
7 1 0 (W)Not Used Signed Int16 65535 1 1 0 1
8 1 0 (W)Not Used Signed Int16 65535 1 1 0 1
9 1 0 (W)Not Used Signed Int16 65535 1 1 0 1
10 1 0 (W)Not Used Signed Int16 65535 1 1 0 1
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APP#152 - Install and Startup RHYMEBUS VFD

SCREW & CENTRIFUGAL (60 Hz)
MODBUS VFD SETTINGS

REV. 1.9 - 10-06-2023-11-25AM

Key features include: Start/Stop, 0-10V Speed Reference, Speed Reference Feedback
RM6G1 Parameters & Values Parameter Description Comments
# Value Comments Default values in parenthesis (xxxxxx) Mfg / User
A1-05 | DF60 DF60 60HZ Set HZ first
A1-05 | DF-HD Heavy Duty Mode HD:heavy duty mode Set HD mode next
A1-04 Input Voltage Setting 100.0~300.0V(220V series) 240.0~500.0V (380V series) Set to Motor Voltage
A3-16 |0 Display 0: Disable - Alternately Display
A3-23 | 104 Dual Display 104 - Left side shows output amps / Right side shows Main Display
B1-00 |3 Primary Frequency 3: Modbus Communications
Selection
B1-02 |2 Primary Start 2: Modbus Communications
Command
Primary . I
B1-04 |2 Direction Command 2: Modbus Communications
B1-10 |1 Stop Method 1: Coast to stop
Reverse Operation A
b1-11 |1 Selection 1: Disabled
C1-01 | 10/15 Acceleration Time (sec) | 10 sec - Acceleration Time from Min Frequency to Max Frequency 15 sec for Centrifugal
C1-02 10/90 Deceleration Time (sec) | 10 sec -Deceleration Time from Max Frequency to Min Frequency 90 sec for Centrifugal
§ iyt (9 = ()0 0.70=70%
D2-02 | 0.50 Frequency Lower Limit (%) | 0.50= 50% for Centrifugal
i} Maximum Output Voltage 0.0-300.0V (220V series)
E1-01 Based on Motor Voltage 0.0~550.0V (380V series) Set to Motor Voltage
0.0-300.0V (220V series)
E1-03 | Base Voltage 0.0~550.0V (380V series) Set to Base Voltage
RM6G1-2A | 010| 016| 022 031| 042| 060| 075| 090| 112| 150| 185| 220 275| 346 410| 500 700| 840
o r‘t'atetd a| 8 1| 17| 25| 33| 46| 63| 75| 90| 115 150( 185| 220| 295| 346| 432( 585 700
E2.01 | uPut®
RM6G1-4A | 009 012| 018 | 023 031] 039| 045| 058| 075| 091 | 110| 144 | 180 | 216| 253 | 304 [ 377| 415| 480| 585| 700 | 860 | 960
o Rated 6| 9| 14 18| 24| 30| 39| 45| 61| 75| 91| 115| 150| 180 | 216 | 253| 310 377| 432| 480 585 700 | 866
utput (A)
E2-04 gfe ;t)écl)ésn gnmSgLr Number of Motor poles 2 =2 pole motor = 3600 rpm This parameter only effect the RPM display, if number of
motor, typically 2 poles not set correct, RPM value will be incorrect.
Multi-Function Input
H1-03 | -22 Terminal (X4) -22 External Fault - Interlock Relay
H5-00 |1 Comm. Address 1: Modbus Address
H5-01 | 38400 Baud Rate 38400 Baud Rate on Modbus Communication
H5-04 |2 83[;%(3 Disposal (COT) 2: Keep Running on Loss of Communication (Interlock will stop VFD)
Comm. . .
H5-05 |5 Overtime (COT) 0.0 ~100.0 sec - Time Out
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8.17.6 RHYMEBUS RM6G1 - Wiring Diagram
To Modbus/MCS Expansion Boards/MCS-MAGNUM
MCS-MODBUS #1
r———- 12VDC + Power Supply
|
|
| ~————12VDC - Power Supply
| |
TVBC N
V-V
°
Program Select = = @
18 = RhymeBus
RM6G1 _____ :: (g,
Note: Program will be i
loaded on reset or
power-up. 10's MCS-MODBUS-I0
‘ 10-042-A —
© 2010 —RO ADDRESS = 1
t.t— SI ADDRESS = 1
DX+ DX- DX+ DX- GND @@@
O O O O O | T - GND
+ -+ - < Mcs o TERM
T
wf s* =i Eﬁéw \
3 a 5 3 %ﬁ}\
| | || M1l
. ) TS F=H—
\ / 7 Qg@ SHIELD I\ )1/ = shEw
m liT I K1/
Communication to MCS-SI BASE #1 J L Communications to MCS-MODBUS #2
(shield not connected at this end) (shield connected at this end)
RhymeBus RM6G1 Modbus Points
POINTS RO POINTS SI POINTS AO
- — - C HZ
31 VidRstDly Gl VD Error 3 omp Standard Configuration for wiring MCS-MODBUS
3-2 Spare 3-2 VFD Stat 32 | Comp CMD in an Industrial Control Panel
3-3 Spare 3-3 Spare 3-3 Spare MCS-10 ADDRESS
3-4 Spare 3-4 VFD Freq 3-4 Spare MCS-MAGNUM MASTER
3-5 Spare 3-5 VFD Amps MCS-RO-BASE #1
MCS-SI-BASE #1
3-6 Spare 3-6 VFD Volts MCS-SI-EXT #
3-7 Spare 3-7 VFD Power MCS-MODBUS #3
3-8 Spare 3-8 VFD Bus V
3-9 Spare 3-9 VFD Temp NOTE: MCS—IO addresses will change depending on configuration
of units installed.
3-10 Spare 3-10 VFD RPM
3-11 Spare
3-12 Spare
3-13 Spare
3-14 Spare
3-15 Spare Factory wired:
3-16 Spare Field wired: — — — —
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8.17.7

Sensor Input Information Screen

MCS-MAGNUM - RHYMEBUS RM6G1 (9) - Sl Configuration

before turning Off or Pulsing (0 - 32.767)

User Defined RO Alarm

Store Alarm Msg when Relay turns On?

 YES

« NO

110

Cancel

Point Name [1to10 Display Type Dffset Manual Value or Display Text Temp./ GPM /7 CFM / Humd_ /PS1} | Auto/Manual Circuit Multiplier Divisor Dffset Select Display =~
Number char) NC/MO [select [select to Pwi Factor 51 Temp. Diff./ | [Click here for Index Type 77|
to change) change] Enthal. Diff. all]
_F2=10. .4 ¥FD Error ModbusHex 0 1 Not Used Mot Used Mot Used Auto |z:| Mot Used 1 1 o Spare
|f2=27]..{ VFD Stat ModbusHex 0 1] Not Used Mot Used Mot Used Auto - Mot Used 1 1 1] Spare
| 2-3 |...| Spare2-3 SPARE 0 0 Not Used Mot Used Mot Used Auto ...|Not Used Not Used Mot Used Mot Used Not Used
24 L W¥FD Freq MODBUS 0 o Mot Used Mot Used Mot Used Auto [ Mot Used 1 1 [1] DECINOCH
|25 L. VFD Amps MODBUS 0 o Not Used Mot Used Mot Used Auto Mot Used 1 1 0 AMPS/CT
\F2560]..|) ¥FD Yolis MODEBUS 0 o Not Used Mot Used ot Used Auto Mot Used 1 1 1] YOLTS-1Dec
AR2570|.|| VFD Power HMODEBUS 0 o Mot Used Mot Used Mot Used Auto Mot Used 1 1 1] K
287l YFD Bus ¥ MODBUS 0 o Not Used Mot Used Hot Used Auto Mot Used 1 1 1] YOLTS-0Dec
|28 = V¥FD Temp MODBUS 0 o Mot Used Mot Used Mot Used Auto Mot Used 9 5 32 TEMP
25100 .| VED BPM 5 0 0 Mot Used Mot Used Mot Used Auto Mot lsed 1 1 0 5
8.17.8 MCS-MAGNUM - RHYMEBUS RM6G1 (1) - RO Configuration
Relay Output Information Screen
Point Mame Shde | Shde | Slide | Design | Design Mominal EX Start Type ﬂ
Mumber Mult. | Div. 0ff. |5uc.PS5l1| Diz. P51 | Tonnage[of Step) | (When Lead)
[ T2 [ vidRaDly [ [ [ [— |— [|— [ User Logic
=
VfdRstDly B
Limit #1 OFF
| Operand #1 | Type |FIHBE| Walue 0 j
| Type L ON/OFF
| |SI Walue j
More - Limit #2
| =l g |Fixed Yalue 0 j ON
| |VFD Ermor j = | 'ype
| I ON/OFF
i~ Delay Before ON - - -
- Must satisfy for this number + Seconds { Minutes  Hours
| |Fmed Walue j |5 ) .
| before tuming On or Pulsing (0 - 32.767)
I~ Pulse Count
| |Fired Value MIC This is the time to Pulse the Relay in 100ms increments (0 - 255)
i Pulse Delay
| |Fised value =0 Seconds between Pulses ( 0 - 255)
|- Delay Before OFF - - -
| = Must satisfy for this numbero * Seconds  Minutes  Hours
| |Fmed Walue j |D
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8.17.9

Analog Output Information Screen

MCS-MAGNUM - RHYMEBUS RM6G1 AO MODBUS WRITE (2)

Name Control Type Invert Comments Modbus Display Type
... EXV L Standard NO ...| Spare
-..| SpareM-2 Standard NO ...| Spare
3 |...| SpareM-3 Standard NO --:| Spare
-..| SpareM-4 Standard NO ...| Spare
-..| Sparel1-1 Standard NO ...| Spare
-..| Spare1-2 Standard NO ...| Spare
-..| Spare1-3 Standard NO ...| Spare
-..| Spare14 Standard NO -.| Spare
...| Comp HZ Modbus Write NO ...| ENTHALPY
.| Comp CMD Modbus Write NO ..| Spare
3 AO MODBUS WRITE — X
Comp HZ Select Display Type  [ENTHALPY <]
(-32768 to 32767)
If Relay- CompErtl  ~| is Off, then Output = o
Else
e e Bl ANALOG 2-1 - MODBUS WRITE
‘Comp HZ’
e ] -
[ AO MODBUS WRITE — a X
Comp CMD Select Display Type  [Spare <]
(-32768 to 32767)
If Relay- NotUsed  ~| js Off, then Output = 0
Else
P T 7 vf ANALOG 2-2 - MODBUS WRITE

‘Comp CMD’

M
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8.18. DELTA ME300 VFD Mapping - PROGRAM SELECT ‘19’

Modbus to MCS-CONNECT will show all available pre-programmed
register readings.
(Screen shots from MCS-CONNECT, readings from Modbus

Site Info | 0 - MCS-MODBUS-IO |

Address HW Serial # Cfg Mame Company Ma... LInit Model #

(0) ! 065535 ! MCS-MODBUS-IO ! MCS | D elta VFD

8.18.1 DELTA VFD ONE-TIME WRITES - INSTALLATION

Write General Outputs

MNode | Register Data
Address| Number Function Types Bitmask Multiplier Divider #Registers
0 (W)Not Used Signed Int16 65535 1 1 1
0 (W)Not Used Signed Int16 65535 1
0 (W)Not Used Signed Int16 65535 1
0 (W)Not Used Signed Int16 65535 1
0 (W)Not Used 65535 1
o Nof lise

i o

8.18.2 DELTA ME300 VFD Communication Setup

E Service Panel

ModBus Connection Setup

Baud Rate 38400

Parity Mo Parity

Stop Bits

Poll Delay {(ms)

Poll Timeout (ms)

8.18.3 DELTA ME 300 VFD Read Sensor Inputs
8 Sensor Inputs pre-programmed into software.

] Read Sensor Inputs
p—

Node | Register Data Math
# |Address| Mumber Function Types Bitmask Multiplier Divider Offset #Registers
1 1 8449 | (R) Hold Registers | Signed Int16 65535 1 1 0 1 -
2 1 8450 |(R)Hold Registers | Signed Int16 65535 1 1 0 1
3 1 0 {R} Not Used Signed Int16 65535 1 1 0 1
4 1 8452 |(R)Hold Registers | Signed Int16 65535 1 10 0 1
5 1 8453 |(R) Hold Registers | Signed Int16 65535 1 1 0 1
] 1 8455 |(R) Hold Registers | Signed Int16 65535 1 1 0 1
74 1 0 (R} Not Used Signed Int16 65535 1 1 0 1
8 1 8454 | (R} Hold Registers | Signed Int16 65535 1 1 0 1 4
9 1 8719 | (R) Hold Registers | Signed Int16 65535 1 1 o 1
10 1 8461 |(R) Hold Registers | Signed Int16 65535 1 1 0 1
™ T " U BT IR T T v T
12 1 0 {R} Not Used Signed Int16 65535 1 1 o 1
13 1 0 (R} Not Used Signed Int16 65535 1 1 0 1
14 1 0 (R} Not Used Signed Int16 65535 1 1 0 1
15 1 0 {R} Not Used Signed Int16 65535 1 1 o 1

) When writing controlling Modbus registers over the Modbus network using the MCS-MODBUS-IO, make
° sure the slave Modbus device is setup to find and set up the register to default to stop on loss of
IMPORTANTSY communication, or if not available hardwire the run/stop.
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8.18.4 DELTA ME 300 VFD Write Analog Outputs
3 Analog Outputs pre-programmed into software.

Write Analog Outputs

Mode | Register Data
Address| Mumber Function Types Bitmask Multiplier Divider
8194 | (W)Single Register | Signed Int16 65535
8193 | (W)Single Regists Signed Int16 65535
{W)Single Regist Signed Int16

8.18.5 DELTA ME 300 VFD Write Relay Outputs
No Relay Outputs pre-programmed into software.

Write Relay Outputs

MNode | Register Data
Address| Number Function Types Bitmask Multiplier Divider #Registers
0 (W)Not Used Signed Int16 65535 1 1 1
(W)Not Used Signed Int16 65535 1
{W)Not Used Signed Int16 65535 1
(W)Not Used Signed Int16 65535 1
{W)Not Used Signed Int16 65535 1
(W)Not Used Signed Int16 65535 1

1
1
1
1

(W)Not Used Signed Int16 65535
(W)Not Used Signed Int16 65535
(W)Not Used Signed Int16 65535
Signed Int16 65535

1
1
1
1
1
1
1
1
1
1

#
1
2
3
4
5
13
T
8
9
10

1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1

ooo oo o oala
ooo oo o oala
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8.18.6 DELTA ME 300 VFD - Wiring Diagram
To Modbus/MCS Expansion Boards/MCS-MAGNUM
MCS-MODBUS #1
r—————- 12VDC + Power Supply
|
|
| ~———=—12VDC - Power Supply
| |
THVBC N
V-V
° ¢
Program Select — =
19=Delta VFD g22
: L] CCRO
— : e
Note: Program will be
loaded on reset or
power-up. %18'?_ D MCS-MODBUS-IO <05
= 10-042-A —
S@gﬂz ©2010 2\995 H- RO ADDRESS =1
|I] II] >H— SI ADDRESS = 1
DX+ DX- DX+ DX- GND ] [® @ ®]
<+) O Q O 9| R TvlcéugDTERM
L1}
mlr“"x“
“.:J‘ 5‘ =] g8l
= 2 = =l Il
2| al B 3} } m} }
[ [ I )
[ i FH=
\ / 7 %@ SHIELD [\)1 ) = st
n |JT | A1/
Communication to MCS-SI BASE #1 l:rl L Communications to MCS-MODBUS #2
(shield not connected at this end) (shield connected at this end)
Delta VFD Modbus Points
POINTS RO POINTS SI POINTS AO
all VidRstDly -1 VFD Error 31 |VFDFCmd Standard Configuration for wiring MCS-MODBUS
3-2 Spare 3-2 VFD Stat 3-2 | VFD F Cmd1 in an Industrial Control Panel
3-3 Spare 3-3 VFD Freq 3-3 VFD O Cmd2, MCS-I0O ADDRESS
3-4 Spare 3-4 VFD Amps MCS-MAGNUM MASTER
3.5 Spare 3-5 | VFDBusV MCS-RO-BASE  #1
MCS-SI-BASE #1
3-6 Spare 3-6 VFD Volts MCS-SI-EXT #2
3-7 Spare 3-7 VFD RPM MCS-MODBUS #3
3-8 Spare 3-8 VFD KW ) ) ] )
39 Spare 39 VFD Temp NOTE_: IV_ICS—IO addresses will change depending on configuration
of units installed.
3-10 Spare 3-10 VFD Ct EMF
3-11 Spare
3-12 Spare
3-13 Spare
3-14 Spare
3-15 Spare Factory wired:
3-16 Spare Field wired: — — — —

114




MCS-MODBUS I/0

8.18.7

Sensor Input Information Screen

MCS-Magnum Sensor Input Configuration - DELTA ME 300 VFD Modbus reads

Point Name (1to 10 Display Type Ofiset Manual ¥alue o1 Display Text Temp./ GPM / CFM / Humd./PS51/ | Auto/Manual Circuit Multiplier Divisor Dffset Select Display
Humber char) NC/NOD [select [select to Pwn Factor 51 Temp_ Diff / | [Click here for Index Type
to change) change) Enthal. Diff. all)

11 |od Y¥FD Emor ModbusHex 0 o Mot Used Not Used Mot Used Auto ...| Mot Used 1 1 0 Spare
1-2 |1of WFD Stat ModbusHex 0 o Not Used Not Used Mot Used Auto 1 1 0 Spare
1-3 |:of VFD Freq MODBUS 0 o Not Used Not Used Mot Used Auto 1 1 0 DECINDCH
1-4 |- YFD Amps MODBUS 1] o Not Used Mot Used Mot Used Auto 1 1 1] DEC1NOCH
1:57|.. VFD Bus ¥V MODEBUS 1] 1] Not Used Not Used Hot Used Auto 1 1 1] VOLTS-1Dec
1:6|..J VFD Yolis MODEBUS o 1] Not Used Not Used Hot Used Auto 1 1 o VOLTS-1Dec
1577..4 VFD RPH MODBUS 1] 1] Not Used Not Used Hot Used Auto 1 1 1] RPM"S
1-8 |1of VFD K'w MODBUS 0 o Not Used Not Used Mot Used Auto 1 1 0 Spare
18 |1of YFD Temp MODBUS 0 o Not Used Not Used Mot Used Auto 9 5 32 TEMP
1=10]..] VFD Ct EMF MODBUS 1] 1] Not Used Not Used Hot Used Auto -..|Not Used 1 1 1] Spare

8.18.8

Analog Output Information Screen
Point Name Control Type Invert Comments Modbus Display Type | Feedback Sensor
Number
p |M-1 |...] COMP1 SPD% Standard NO Spare Not Used
M-2 |... COMP2 SPD% Standard NO Spare Not Used
M3 [....EXV 1% Standard NO Spare Not Used
M4 ... EXV 2% Standard _ NO Spare Not Used
|11 |...]VFD F Cmd Modbus Write NO .| Spare Not Used
|12 |...| VFD O Cmd1 Modbus Write NO |.-:| Spare Not Used
| |13 |...VFD O Cmd2 Modbus Write NO Spare Not Used
&5
VFD F Cmd Select Display Type  [Spare ]
(-32768 to 32767)
If Relay- NotUsed | js Off, then Output = 0
Else
Value Min And Max
Fosvams = = ANALOG 1-1 - MODBUS WRITE
NO

Select Display Type

‘VFD CMD F’

Spare o

(32768 to 32767)

If Relay- NotUsed  ~| is Off, then Output = 0

=
|
| VFDOCmd1
Else
Value Min And Max
¥p: YES
51 - ||WFD C1 -
awe i [ I

ANALOG 1-2 - MODBUS WRITE
‘VFD CMD O7’

=}
VFD O Cmd2 Select Display Type
If Relay-
Else
Value Min And Max
Type YES

[s1valus ~|wroc2 |

Spare =
NotUsed  -| is Off, then Output =

(3276810 32767)

——

ANALOG 1-3 - MODBUS WRITE

‘VFD CMD 02’
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8.19. ONICON D100 MODBUS Mapping - PROGRAM SELECT ‘20’

Modbus to MCS-CONNECT will show all available pre-programmed
register readings.

(Screen shots from MCS-CONNECT, readings from Modbus

site Info | 0 - MCS-MODBUS-IO |

Address

HW Serial # |

Cfg Mame

| Company Mame

LInit Model #

(0)

065535 |

MCS-MODBUS-1IO

MCS

8.19.1

ONICON D100 !

ONICON D100 MODBUS ONE-TIME WRITES - INSTALLATION
Write Analog Outputs
Mode | Register Data Math
# |Address| Number Function Types Bitmask Multiplier Divider Offset #Registers
1 17 0 (W)Not Used Signed Int16 65535 1 1 0 1
2 17 0 (W)Not Used Signed Int16 65535 1 1 0 1
3 17 0 (W)Not Used Signed Int16 65535 1 1 0 1
4 17 0 (W)Not Used Signed Int16 65535 1 1 0 1

8.19.2 ONICON D100 MODBUS Communication Setup

8.19.3

IMPORTAN

E Service Panel

Baud Rate

Parity

Stop Bits

Poll Delay {(ms)

Poll Timeout (ms)

ModBus Connection Setup

9600

Mo Parity

ONICON D100 MODBUS Read Sensor Inputs

9 Sensor Inputs pre-programmed into software.

[E] Read Sensor Inputs

Mode | Register Data Math

‘ # |Address| Mumber Function Types Bitmask Multiplier Divider Offset #Reqgisters I
1 17 1009 |[(R) Hold Registers | Float-MSB 65535 10 1 0 2 |
2 17 1011 [(R) Hold Registers | Float-MSB 65535 1 1 0 2 |
3 17 1013 |[(R) Hold Registers | Float-MSB 65535 10 1 0 2 |
4 17 1015 |[{R) Hold Registers Float-MSB 65535 10 1 0 2 |
5 17 1017 |[(R) Hold Registers | Float-MSB 65535 10 1 0 2 |
] 17 1019 |[{R) Hold Registers Float-MSB 65535 1 100 0 2 |
7 17 1021 |(R) Hold Registers | Float-MSB 65535 10 1 0 2 |
8 Lk 1071 [{R} Hold Registers Float-MSB 65535 10 1 0 2 !
9 17 1073 |[(R) Hold Registers | Float-MSB 65535 10 1 0 2 I
T ] (RINOLUSed | signed niie BODID 1 T 0 T
11 17 0 (R} Not Used Signed Int16 65535 1 1 0 1
12 17 0 (R} Not Used Signed Int16 65535 1 1 0 1
13 17 0 (R} Not Used Signed Int16 65535 1 1 0 1
14 17 0 (R} Not Used Signed Int16 65535 1 1 0 1
15 17 0 (R} Not Used Signed Int16 65535 1 1 0 1
16 17 0 (R} Not Used Signed Int16 65535 1 1 0 1

When writing controlling Modbus registers over the Modbus network using the MCS-MODBUS-IO, make
sure the slave Modbus device is setup to find and set up the register to default to stop on loss of

communication, or if not available hardwire the run/stop.
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8.19.4 ONICON D100 MODBUS Write Analog Outputs
No Analog Outputs pre-programmed into software.

Write Relay Outputs

Mode | Register Data Math
# |Address| Mumber Function Types Bitmask Multiplier Divider Offset #Reqgisters
1 1T 0 (W)Not Used Signed Int16 65535 1 1 0 1
2 1T, 0 (W)Not Used Signed Int16 65535 1 1 0 1
3 1T 0 (W)Not Used Signed Int16 65535 1 1 0 1
4 1T 0 (W)Not Used Signed Int16 65535 1 1 0 1
5, 8 0 (W)Not Used Signed Int16 65535 1 1 0 1

8.19.5

ONICON D100 MODBUS Write Relay Outputs
No Relay Outputs pre-programmed into software.

Write Relay Outputs

MNode | Register Data Math
# |Address| Mumber Function Types Bitmask Multiplier Divider Offset #Registers
1 AT, 0 (W)Not Used Signed Int16 65535 1 1 0 1
2 5T 0 (W)Not Used Signed Int16 65535 1 1 0 1
3 5T 0 (W)Not Used Signed Int16 65535 1 1 0 1
4 5T 0 (W)Not Used Signed Int16 65535 1 1 0 1
) 17 0 (W)Not Used Signed Int16 65535 1 1 0 1
6 5T 0 (W)Not Used Signed Int16 65535 1 1 0 1
T 5T 0 (W)Not Used Signed Int16 65535 1 1 0 1
8 5T 0 (W)Not Used Signed Int16 65535 1 1 0 1
9 5T 0 (W)Not Used Signed Int16 65535 1 1 0 1
10 5T, 0 (W)Not Used Signed Int16 65535 1 1 0 1

8.19.6

Sensor Input Information Screen

MCS-Magnum Sensor Input Configuration - ONICON D100 Modbus reads

Point | Name (1 to Display Type Offset | Manual Value or | Display Text Temp./ GPM / CFM / | Humd/PSI/ | Auto/Manual | Circuit Multiplier Divisor Dffset Select Display Type
Number | 10 char) NC/ND (select (select to Pur Factor 51 Temp. Diff.# | (Click here for|  Index
to change) change) Enthal. Diff. all)
11 |J..| GPM MODBUS a a Hot Used HNot Used HNot Used Auto || Hot Used 1 il i DECINOCH
.| GPH MODBUS 0 0 Hot Used Not Used Not Used Auto 1 1 i
..| HED MODBUS 0 0 Hot Used Not Used Not Used Auto 1 1 0 DECINOCH
LS MODBUS 0 0 Hot Used Not Used Not Used Auto 1 1 0 DECINOCH
R[] MODBUS 0 0 Hot Used Not Used Not Used Auto 1 1 0 DECINOCH
| LHr MODBUS 0 0 Hot Used Not Used Not Used Auto 1 1 i KW
| M3-Hr MODBUS 0 0 Hot Used Not Used Not Used Auto 1 1 i DECTNOCH
.| Ft3-5 MODBUS 0 0 Not Used Not Used Not Used Auto 1 1 0 DECINOCH
.| Fi3 M MODBUS 0 0 Hot Used Not Used Not Used Auto|...|Not Used 1 1 0 DECINOCH
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8.19.7 ONICON D100 Wiring Diagram

To Modbus/MCS Expansion Boards/MCS-MAGNUM

MCS-MODBUS #1

12VDC + Power Supply

|
|
| ~————12VDC - Power Supply
|

1 1
12VDC IN
V-V

S 6

Program Select
20 = ONICON D100

Note: Program will be
loaded on reset or
power-up.

10's

El MCS-MODBUS-IO

2 10-042-A

© 2010

>+ RO ADDRESS = 1

n— SI ADDRESS = 1

[TB6] SHIELD

Communication to MCS-SI BASE #1
(shield not connected at this end)

J L Communications to MCS-MODBUS #2

(shield connected at this end)

Factory wired:
Field wired:

ONICON D100 Modbus Points . . .
POINTS RO POINTS s POINTS 20 Standard _Conflgurat|0|_1 for wiring MCS-MODBUS
31 Spare 31 GPM 31 Spare in an Industrial Control Panel
3-2 Spare 3-2 GPH 3-2 Spare MCS-IO ADDRESS
3-3 Spare 3-3 MGD 3-3 Spare MCS-MAGNUM MASTER
= 22::2 = = MCS-RO-BASE  #1
36 Spare 36 L MCS-SI-BASE #1
37 Spare 37 M3-Hr MCS-SI-EXT #2
3-8 Spare 3-8 Ft3-S MCS-MODBUS #3
3-9 Spare 3-9 Ft3-M
3-10 Spare 3-10 Spare NOTE: MCS-IO addresses will change depending on configuration
3-11 Spare of units installed.
3-12 Spare
3-13 Spare
3-14 Spare
3-15 Spare
3-16 Spare
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8.20. DELTA VFD MODBUS Mapping - PROGRAM SELECT ‘21’

(only for Hanbell RTM compressors)

Modbus to MCS-CONNECT will show all available pre-programmed
register readings.

(Screen shots from MCS-CONNECT, readings from Modbus
8.20.1 DELTA VFD MODBUS ONE-TIME WRITES - INSTALLATION

General Read/Write Registers

Mode | Register Data Math
# |Address| Number Function Types Bitmask (Hex) | Bitmask (Dec) Multiplier Divider Offzet #Reqisters
1 1 0 (W)Not Used Signed Int16 OxFFFF 65535 1 1 0 1
2 1 0 (W)Not Used Signed Int16 OxFFFF 65535 1 1 0 1
3 1 0 (W)Not Used Signed Int16 OxFFFF 65535 1 1 0 1
4 1 0 (W)Not Used Signed Int16 OxFFFF 65535 1 1 0 1
5 1 0 (W)Not Used Signed Int16 OxFFFF 65535 1 1 0 1
B 1 8480 {R)Hold Registers Signed Int16 OxFFFF 65535 1 256 0 1

8.20.2 DELTA VFD MODBUS Communication Setup

ModBus Connection Setup

-
Baud Rate 38400
-

Parity Mo Parity|

Stop Bits

Poll Delay (ms)

Poll Timeout (ms})

8.20.3 DELTA VFD MODBUS Read Sensor Inputs
10 Sensor Inputs pre-programmed into software.

' ] Read Sensor Inputs o o
Mode | Register Data Math

| # |Address| Number Function Types Bitmask (Hex) | Bitmask (Dec) Multiplier Divider Offset #Registers
K 1 8449 | (R) Hold Registers | Signed Int16 OxFFFF 65535 1 1 1 1
| 2 1 8450 |(R)Hold Registers | Signed Int16 OxFFFF 65535 1 1 1 1
| 3 1 8452 |(R)Hold Registers | Signed Int16 OxFFFF 65535 1 10 1 1
B 1 8453 |(R) Hold Registers | Dynamic & DXFFFF 65535 1 1 1 1
| 5 1 8454 |(R) Hold Registers | Signed Int16 OXFFFF 65535 1 1 1 1
| 6 1 8455 |(R)Hold Registers | Signed Int16 OxFFFF 65535 1 1 1 1
| 7 1 8461 | (R) Hold Registers | Signed Int16 OxFFFF 65535 1 10 1 1
| 8 1 8464 |(R)Hold Registers | Signed Int16 OxFFFF 65535 1 1 1 1
| o 1 8719 |(R) Hold Registers | Signed Int16 OXFFFF 65535 1 1 1 1
| I 1 876_8 (R} Hold Registers Signed Int16 0xFFFF 6_5535 1 1 1 1
1" 1 0 (R) Not Used Signed Int16 OxFFFF 65535 1 1 1 1
12 1 0 {R) Not Used Signed Int16 OxFFFF 65535 1 1 1 1
13 1 0 {R) Not Used Signed Int16 OXFFFF 65535 1 1 1 1
14 1 0 {R) Not Used Signed Int16 OxFFFF 65535 1 1 1 1
15 1 0 {R) Not Used Signed Int16 OxFFFF 65535 1 1 1 1
16 1 0 {R) Not Used Signed Int16 OxFFFF 65535 1 1 1 g

] When writing controlling Modbus registers over the Modbus network using the MCS-MODBUS-IO, make
° sure the slave Modbus device is setup to find and set up the register to default to stop on loss of

IMPORTAN communication, or if not available hardwire the run/stop.
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8.20.4 DELTA VFD MODBUS Write Analog Outputs
3 Analog Outputs pre-programmed into software.

Write Analog Outputs

MNode | Register Data Math
# |Address| Mumber Function Types Bitmask (Hex) | Bitmask (Dec) Multiplier Divider Offset #Registers
1 1 8194 | (W)Single Regists Signed Int16 OxFFFF 65535 10 1 0 1
2 1 8193 | (W)Single Regists Signed Int16 OxFFFF 65535 1 1 0 1
3 1 8195 | (W)Single Regists Signed Int16 OxFFFF 65535 1 1 0 1
4 1 0 (W)Not Used Signed Int16 OxFFFF 65535 1 1 0 1
8.20.5 DELTA VFD MODBUS Write Relay Outputs

No Relay Outputs pre-programmed into software.

Write Relay Outputs

MNode | Register Data Math
# |Address| Number Function Types Bitmask (Hex) | Bitmask (Dec) Multiplier Divider Offset #Registers
1 1 0 (W)Not Used Signed Int16 OxFFFF 65535 1 1 0 1
2 1 0 (W)Not Used Signed Int16 OxFFFF 65535 1 1 0 1
3 1 0 (W)Not Used Signed Int16 OxFFFF 65535 1 1 0 1
4 1 0 (W)Not Used Signed Int16 OxFFFF 65535 1 1 0 1
5 1 0 (W)Not Used Signed Int16 OxFFFF 65535 1 1 0 1
[ 1 0 {(W)Not Used Signed Int16 OxFFFF 65535 1 1 0 1
7 1 0 (W)Not Used Signed Int16 OxFFFF 65535 1 1 0 1
8 1 0 (W)Not Used Signed Int16 OxFFFF 65535 1 1 0 1
9 1 0 (W)Not Used Signed Int16 OxFFFF 65535 1 1 0 1
10 1 0 (W)Not Used Signed Int16 OxFFFF 65535 1 1 0 1
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8.20.6 DELTA VFD RTM Wiring Diagram

To Modbus/MCS Expansion Boards/MCS-MAGNUM

MCS-MODBUS #1

Program Select
21=Delta VFD RTM

r—————- 12VDC + Power Supply
|
|
| ~————12VDC - Power Supply
|
|
12VDC IN
V-V
S S

1

Communication to MCS-SI BASE #1
(shield not connected at this end)

n reset or
:OaW:r-:P- e El MCS}-]'\J%E;XS-K) 507
©_2mb \995 H- RO ADDRESS =1
|I] |I] —SI ADDRESS = 1
DX+ DX- DX+ DX- GND SASIS) 866
0902 ¢9 ooy e
14 IR Y
lk )I = J‘:ﬂ \1|' I}: :-IF 71
N 7 [TBB] SHIELD IIKA) : // = SHIELD

J L Communications to MCS-MODBUS #2

(shield connected at this end)

POINTS DE"TA,;'g F (only for H:g:’,f:: ™ °°m'°'se|ss°'s) M,‘,’g:’,;’Tsst"ts 20 Standard Configuration for wiring MCS-MODBUS
31 Spare 31 VFDIAmWm | 3-1 VidHZ in an Industrial Control Panel
3-2 Spare 3-2 VFD1Status 3-2 Vid1Contrl MCS-10 ADDRESS
3-3 Spare 3-3 VFD1Hz 3-3 VFDReset MCS-MAGNUM MASTER
3-4 Spare 3-4 VFD1Amps MCS-RO-BASE #1
3-5 Spare 3-5 VFD1DCVolt MCS-SI-BASE #1
3-6 Spare 3-6 VFD1ACVolt CS-SI-EXT ¥
3-7 Spare 3-7 VFD1RPM M
3-8 Spare 3-8 VFD1KW MCS-MODBUS #3
3-9 Spare 3-9 VFD1Temp
3-10 Spare 3-10 VED1Ke NOTE: MCS-IO addresses will change depending on configuration
3-11 of units installed.
3-12
3-13
3-14
3-15
3-16

Factory wired:
Field wired:
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8.20.7

MCS-Magnum 10 Sensor Input Configuration - DELTA VFD Modbus reads

Sensor Input Information Screen

Point Name (1 to Display Type Offset | Manual Value or Display Text Temp./ GPM / CFM / Humd./PSI/ | Auto/Manual Circuit Multiplier Divisor Dffset Select Display Type
Number 10 char) NC/ND [select [select to Pwr Factor S1 Temp. Diff.7 | [Click here for Index
to change] change] Enthal. Diff. all)
_ | 21 |...|VFD1AImWmn ModbusHex 1] 1] Mot Used Not Used Not Used Auto [:::| Not Used 1 1 o Spare
|2 YFD15tatus ModbusHex 0 1 Mot Used Not Used Not Used Auto : Not Used 1 1 o Spare
- YFD1Hz MODBUS 0 0 Mot Used Not Used Not Used Auto l...| Mot Used 10 1 o DECINOCH
|2 YFD1Amps MODBUS 0 0 Not Used Not Used Not Used Auto : Mot Used 1 1 1] AMPS/CT
|25 YFD1DCVolt MODBUS [1] [1] Mot Used Not Used Not Used Auto |...| Not Used 1 1 o YOLTS-1Dec
_] 26 YFD1ACYolt MODBUS 1] 1] Mot Used Not Used Not Used Auto |...| Not Used 1 1 o VOLTS-1Dec
27 YFD1RPH MODBUS 0 0 Mot Used Not Used Not Used Auto : Not Used 1 1 o RPH'S
_]28 YFD1KW MODBUS 0 0 Mot Used Not Used Not Used Auto : Mot Used 1 1 o KW
1= YFD1Temp MODBUS 0 0 Not Used Not Used Not Used Auto : Mot Used 9 5 32 TEMP
_|2-10]...| YFD1Ke MODBUS 0 0 Mot Used Not Used Not Used Auto ; Mot Used 1 10 o DECINOCH

=

8.20.8

MCS-Magnum 3 Analog Output Configuration - Delta VFD Modbus writes

Analog Output Information Scre

Control Type Invert Comments Modbus Display Type | Feedback Sensor
Standard NO ...| Spare Not Used
Standard NO ...| Spare Not Used
Linear CTRL NO ...| Spare Not Used
Standard NO -..| Spare Not Used
Modbus Write NO ...| Spare Not Used
Modbus Write NO ...| Spare Not Used
Standard NO ...| Spare Not Used
Modbus Write NO ...| DIGITAL/SW Not Used
Modbus Write NO ...| Spare Not Used
Modbus Write NO ..| Spare Not Used

. AO MODBUS WRITE

Select Display Type  |D|GITAL/SW &

If Relay- MECIRolaste ~| is Off, then Output =

Vid1HZ
Else
- Valug
Min And Max
Type YES
Sl Val ~|[vidthzcal -
alue = o -l -

[ = |

(32768 t0 32767)

—

ANALOG 2-1 - MODBUS WRITE

‘VFD HZ’

™. AO MODBUS WRITE

Vid1Contrl
Else
[ Valu Min And Max
Type YES
Sl Walue - |[Vid1Crnd hd
g ([ I

(-32768 to 32767)

I

[ ~poveomsee

Select Display Type  [Spare -]
If Relay- NotUsed  ~| is Off, then Output =

ANALOG 2-2 - MODBUS WRITE
‘VFD CONTROL’

Select Display Type  [Spare =

WFDDLAst ~| is Off, then Output =

VFDReset
If Relay-
Else
“val
i Min And Max
Type YES
S1Val v |[vFoiResat -
alue = eset | -

(-3276810 32767)

—

ANALOG 2-3 - MODBUS WRITE
‘VFD RESET’
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8.21. DELTA MBC MODBUS Mapping - PROGRAM SELECT (22’

Modbus to MCS-CONNECT will show all available pre-programmed
register readings.

(Screen shots from MCS-CONNECT, readings from Modbus
8.21.1 DELTA MBC MODBUS MODBUS ONE-TIME WRITES - INSTALLATION

General Read/Write Registers

Mode | Register Data Math
# |Address| Number Function Types Bitmask (Hex) | Bitmask (Dec) Multiplier Divider Offset #Reqgisters
1 1 0 (W)Not Used Signed Int16 OxFFFF 65535 1 1 0 1
2 1 0 {W)Not Used Signed Int16 OxFFFF 65535 1 1 0 1
3 1 0 (W)Not Used Signed Int16 OxFFFF 65535 1 1 0 1
4 1 0 (W)Not Used Signed Int16 OxFFFF 65535 1 1 0 1
5 1 0 (W)Not Used Signed Int16 OxFFFF 65535 1 1 0 1
6 1 0 (W)Not Used Signed Int16 OxFFFF 65535 1 1 0 1

8.21.2 DELTA MBC MODBUS Communication Setup

Service Panel

ModBus Connection Setup

Baud Rate 38400

Parity Mo Parity

Stop Bits

Poll Delay (ms)

Poll Timeout (ms)

8.21.3 DELTA MBC MODBUS MODBUS Read Sensor Inputs
9 Sensor Inputs pre-programmed into software.

Read Sensor Inputs :

MNode | Register| Data Math

# |Address| Mumber Function Types Bitmask (Hex) | Bitmask (Dec) Multiplier Divider Offset #Reaqisters
1 1 8449 | (R) Hold Registers | Signed Int16 0x00FF 255 1 1 1 1
| 2 1 8457 |(R) Hold Registers | Signed Int16 0x0001 1 1 1 1 1
| 3 1 8449 |(R)Hold Regi s | Signed Int16 0x00FF 255 1 b | 1 1
| 4 1 8449 | (R)Hold Registers | Signed Int16 0xFFOO 65280 1 256 1 1
| 5 1 8726 |(R) Hold Registers | Signed Int16 OxFFFF 65535 1 1 1 1
| 6 1 8727 |(R) Hold Registers | Signed Int16 OxFFFF 65535 1 1 1 1
| & 1 8728 |(R)Hold Reg s | Signed Int16 OxFFFF 65535 1 b | 1 1
K 1 8729 |(R)Hold Registers | Signed Int16 OxFFFF 65535 1 bl 1 1
9 1 8720 |[(R)Hold Registers | Signed Int16 OXFFFF 65535 1 1 1 1
muy 1] 7 T oo S LE R URTTIT 5] T T L T
11 1 0 {R) Not Used Signed Int16 OxFFFF 65535 1 1 1 1
12 1 ] {R) Not Used Signed Int16 OxFFFF 65535 1 b | 1 1
13 1 o {R) Not Used Signed Int16 OxFFFF 65535 1 4 1 1
14 1 0 {R) Not Used Signed Int16 OxFFFF 65535 1 1 1 1
15 1 0 {R) Not Used Signed Int16 OxFFFF 65535 1 1 1 1
16 1 ] {R) Not Used Signed Int16 OxFFFF 65535 1 b | 1 1

] When writing controlling Modbus registers over the Modbus network using the MCS-MODBUS-IO, make
° sure the slave Modbus device is setup to find and set up the register to default to stop on loss of

IMPORTAN communication, or if not available hardwire the run/stop.
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8.21.4 DELTA MBC MODBUS Write Analog Outputs
2 Analog Outputs pre-programmed into software.

Write Analog Outputs

Mode | Register Data Math
# | Address| Number Function Types Bitmask (Hex) | Bitmask (Dec) Multiplier Divider Offzet #Registers
1 1 8193 | (W)Single Regist Signed Int16 0x0003 3 1 1 0 1
2 1 8195 | (W)Single Register | Signed Int16 OxFFFF 65535 1 1 0 1
3 1 0 (W)Not Used Signed Int16 OxFFFF 65535 1 1 0 1
4 1 0 (W)Not Used Signed Int16 OxFFFF 65535 1 1 0 1
8.21.5 DELTA MBC MODBUS Write Relay Outputs

No Relay Outputs pre-programmed into software.

Write Relay Output

Mode | Register Data Math
# |Address| Number Function Types Bitmask (Hex) | Bitmask (Dec) Multiplier Divider Offset #Registers
1 1 0 (W)Not Used Signed Int16 OxFFFF 65535 1 1 0 1
2 1 0 (W)Not Used Signed Int16 OxFFFF 65535 1 1 0 1
3 1 0 (W)Not Used Signed Int16 OxFFFF 65535 1 1 0 1
4 1 0 (W)Not Used Signed Int16 OxFFFF 65535 1 1 0 1
5 1 0 {W)Not Used Signed Int16 OxFFFF 65535 1 1 0 1
[ 1 0 (W)Not Used Signed Int16 OxFFFF 65535 1 1 0 1
T 1 0 (W)Not Used Signed Int16 OxFFFF 65535 1 1 0 1
8 1 0 (W)Not Used Signed Int16 OxFFFF 65535 1 1 0 1
9 1 0 (W)Not Used Signed Int16 OxFFFF 65535 1 1 0 1
10 1 0 (W)Not Used Signed Int16 OxFFFF 65535 1 1 0 1
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8.21.6

DELTA MBC Wiring Diagram

To Modbus/MCS Expansion Boards/MCS-MAGNUM

Program Select

22=Delta MBC

Note: Program will be
loaded on reset or

MCS-MODBUS #1

r—————- 12VDC + Power Supply
|
|
| ~————12VDC - Power Supply
|
|
12VDC IN
V-V
S S

F 1

power-up. MCS-MODBUS-I0 507
1(%%216* ‘:@5-— RO ADDRESS =1
|I] |I] —SI ADDRESS = 1
DX+ DX- DX+ DX- GND ®®® @ @ @
O 0 0 0 9] o o
Ef g,f J g Eﬁéu
x 1 (i
L) T o T’g\f:*?l-

1

J L Communications to MCS-MODBUS #2

(shield connected at this end)

Communication to MCS-SI BASE #1
(shield not connected at this end)

oS T o T o T Standard Configuration for wiring MCS-MODBUS
31 Spare 31 MBC1Error 31 MBCControl in an Industrial Control Panel
3-2 Spare 3-2 MBC1Levita 3-2 MBCReset MCS-10 ADDRESS
3-3 Spare 3-3 MBC1Alarm MCS-MAGNUM MASTER
3-4 Spare 3-4 MBC1Warn MCS-RO-BASE #1
3-5 Spare 3-5 MBC1FRBrg MCS-SI-BASE #1
3-6 Spare 3-6 MBC1FTBrg CS-SI-EXT #2
3-7 Spare 3-7 MBC1RTBrg M
3-8 Spare 3-8 MBC1RRBrg MCS-MODBUS #3
3-9 Spare 3-9 MBC1 HZ
3-10 Spare 3-10 NOTE: MCS-IO addresses will change depending on configuration
3-11 of units installed.
3-12
3-13
3-14
3-15
3-16

Factory wired:
Field wired:
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8.21.7 MCS-Magnum 9 Sensor Input Configuration - DELTA MBC Modbus reads

Sensor Input Information Screen

Point Name (1 to Display Type Dffset | Manual ¥alue or Display Text Temp./ GPM / CFM / Humd./PSI/ | Auto/Manual Circuit Multiplier Divisor Offset Select Display Type =
Number | 10 char) NC/NO (select {select o Punr Factor Sl Temp_Diff./ |(Click here for | Index
to change) change) Enthal. Diff. all)
|.:-| MBC1 Error MODBUS Not Used | Closed=0FF NOJYES Hot Used Mot Used Auto |:-| Mot Used 1 1 [1] DIGITAL/SW _
MBClLevita MODBUS Not Used | Closed=0FF NOJYES Not Used Mot Used Auto |.../Mot Used 1 1 o DIGITAL/SW _
MBC1Alarm ModbusHex o o Mot Used Hot Used Mot Used Auto Hot Used 1 1 0 Spare B
MBC1Warn ModbusHex 0 0 Mot Used Hot Used Mot Used Auto Not Used 1 1 [1] Spare =
MBCI1FRBrg MODBUS 1] 92 Mot Used Mot Used Mot Used Auto Mot Used a 5 32 TEMP _
MBC1FTBIg MODBUS 1] 92 Mot Used Mot Used Mot Used Auto Mot Used 9 5 32 TEMP B
MBCIRTBrg MODBUS 1} 150 Mot Used Hot Used Mot Used Auto Hot Used 9 5 32 TEWP B
MBCIRRBIg MODBUS 0 0 Mot Used Hot Used Mot Used Auto Not Used 9 5 32 TEMP _
l::s| MBC1 HZ MODBUS (1] (1] Not Used Hot Used Not Used Auto  |...| Mot Used 1 1 0 DECINOCH |

8.21.8 MCS-Magnum 2 Analog Output Configuration — Delta MBC Modbus writes

Analog Output Information Screen

Name Control Type Invert Comments Modbus Display Type | Feedback Sensor
L ...| EvpEXVZ Standard NO ..| Spare Not Used
= ...| SPAREM-2 Standard NO ...| Spare Not Used
| ..| HotGasByp Linear CTRL NO ..| Spare Not Used
= |Standacd  [NO Spae Mot llsed
1-1 |...| MBCControl Modbus Write NO ... Spare Not Used
12 |...| MBCReset Modbus Write NO |...| Spare Not Used

MBCControl Select Display Type  [Spare -
(32768 t0 32767)
If Relay- NotUsed  ~| is Off, then Output = p

Else

“Val
Valu

Min And Max

R T = ANALOG 1-1 - MODBUS WRITE
‘MBC CONTROL’

MBCReset Select Display Type  [Spare <]
(32768 to 32767)
If Relay- MBCReset  ~| is Off, then Output = o

Else

~Valu

Min And Max

T - : ANALOG 1-2 - MODBUS WRITE
‘MBC RESET’
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8.22. DELTA MBC VFD MODBUS Mapping - PROGRAM SELECT ‘23’
(only for Hanbell RTM compressors)

Modbus to MCS-CONNECT will show all available pre-programmed

register readings.
(Screen shots from MCS-CONNECT, readings from Modbus
8.22.1 DELTA MBC VFD MODBUS MODBUS ONE-TIME WRITES - INSTALLATION

General Read/Write Registers

Mode | Register Data Math
# |Address| Mumber Function Types Bitmask (Hex) | Bitmask (Dec) Multiplier Divider Offset #Reqgisters
1 1 0 (W)Not Used Signed Int16 0OxFFFF 65535 1 1 0 1
2 1 0 (W)Not Used Signed Int16 OxFFFF 65535 1 1 0 1
3 1 0 (W)Not Used Signed Int16 OxFFFF 65535 1 1 0 1
4 1 0 (W)Not Used Signed Int16 OxFFFF 65535 1 1 0 1
5 1 0 (W)Not Used Signed Int16 OxFFFF 65535 1 1 0 1
6 2 8480 | (R)Hold Registers | Signed Int16 OxFFFF 65535 1 256 0 1

8.22.2 DELTA MBC VFD MODBUS Communication Setup

Service Panel

Baud Rate

Parity

Stop Bits

Poll Delay (ms)

Poll Timeout {(ms)

ModBus Connection Setup

38400

Mo Parity

8.22.3 DELTA MBC VFD MODBUS MODBUS Read Sensor Inputs
16 Sensor Inputs pre-programmed into software.

Read Sensor Inputs
Mode | Register Data Math
# |Address| Mumber Function Types Bitmask (Hex) | Bitmask (Dec) Multiplier Divider Offset #Reqgisters
1 1 8457 |(R) Hold Registers | Signed Int16 0x0001 1 1 1 1 1
2 1 8449 |(R) Hold Registers | Signed Int16 0x00FF 255 i 1 1 1
3 1 8449 |(R) Hold Registers | Signed Int16 OxFFOO 65280 i 256 1 1
4 1 8726 |(R) Hold Registers | Signed Int16 0xFFFF 65535 1 1 1 1
5 1 8727 |(R)Hold Registers | Signed Int16 OxFFFF 65535 i i 1 1
1] 1 8728 |(R) Hold Reg s | Signed Int16 OXFFFF 655535 1 1 1 1
T 1 8729 |[(R) Hold Registers | Signed Int16 OxFFFF 65535 1 1 1 1
8 1 8720 |(R)Hold Registers | Signed Int16 OxFFFF 65535 i i 1 1
9 2 8449 |(R) Hold Regi s | Signed Int16 0xFFFF 65535 1 1 1 1
10 2 8450 |[(R) Hold Registers | Signed Int16 OxFFFF 65535 1 1 1 1
11 2 8453 |(R) Hold Registers Dynamic & OxFFFF 65535 i i 1 1
12 2 8454 |(R) Hold Registers | Signed Int16 0xFFFF 65535 1 1 1 1
13 2 8461 |[(R) Hold Registers | Signed Int16 OxFFFF 65535 i 10 1 1
14 2 8464 |(R) Hold Registers | Signed Int16 OxFFFF 65535 i 1 1 1
15 2 8719 |(R) Hold Registers | Signed Int16 0xFFFF 65535 1 1 1 1
L 15 2 2768 B\ Hold Begictare | Signad Int16 QXEEEE 55535 1 1 1 1 I
] When writing controlling Modbus registers over the Modbus network using the MCS-MODBUS-IO, make
° sure the slave Modbus device is setup to find and set up the register to default to stop on loss of

IMPORTAN communication, or if not available hardwire the run/stop.
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8.22.4 DELTA MBC VFD MODBUS Write Analog Outputs

4 Analog Outputs pre-programmed into software.

Write Analog Outputs

Mode | Register Data Math
# |Address| Number Function Types Bitmask (Hex) | Bitmask (Dec) Multiplier Divider Offset #Registers
1 1 8193 | (W)Single Register | Signed Int16 0x0003 3 1 1 0 1
2 2 8194 | (W)Single Register | Signed Int16 ‘OxFFFF 65535 10 1 0 1
3 2 8193 | (W)Single Register | Signed Int16 ‘0xFFFF 65535 1 1 0 1
4 2 8195 | (W)Single Register | Signed Int16 ‘OxFFFF 65535 1 1 0 1
8.22.5 DELTA MBC VFD MODBUS Write Relay Outputs

No Relay Outputs pre-programmed into software.

Write Relay Outputs

Mode | Register Data Math
# |Address| Mumber Function Types Bitmask (Hex) | Bitmask (Dec) Multiplier Divider Offzet #Registers
1 1 0 (W)Not Used Signed Int16 OxFFFF 65535 1 1 0 1
2 1 0 (W)Not Used Signed Int16 OxFFFF 65535 1 1 0 1
3 1 0 (W)Not Used Signed Int16 OxFFFF 65535 1 1 0 1
4 1 0 (W)Not Used Signed Int16 OxFFFF 65535 1 1 0 1
5 1 0 (W)Not Used Signed Int16 OxFFFF 65535 1 1 0 1
B 1 0 (W)Not Used Signed Int16 OxFFFF 65535 1 1 0 1
7 1 0 (W)Not Used Signed Int16 OxFFFF 65535 1 1 0 1
8 1 0 (W)Not Used Signed Int16 OxFFFF 65535 1 1 0 1
9 1 0 (W)Not Used Signed Int16 OxFFFF 65535 1 1 0 1
10 1 0 (W)Not Used Signed Int16 OxFFFF 65535 1 1 0 1
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8.22.6 DELTA MBC VFD Wiring Diagram
To Modbus/MCS Expansion Boards/MCS-MAGNUM

MCS-MODBUS #1

r—————- 12VDC + Power Supply
|
|
| ~————12VDC - Power Supply
|
|
12VDC IN
V-V
S S

Program Select —C)— @

23=Delta MBC VFD | |[: W o
Note: Program will be °e C’\%STE%S

loaded on reset or

poweree: F] MCS-MODBUS-I0 N
10-042-A K B
© 2010 PQC!)QE H- RO ADDRESS = 1

—SI ADDRESS =1

DX+ DX- DX+ DX- GND SISIS] e85
© 00O O| + - GND == ¥ -onp B
r -+ - ¥ MopBUS B wesio
i r
= (5] wo% |]__: :
| e 2 3 513l
L L1 oI
v/ :-j:ﬂ F=H=
N [TE6] SHIELD I\ ):// = SHIELD
1 " I8

Communication to MCS-SI BASE #1 J L Communications to MCS-MODBUS #2

(shield not connected at this end) (shield connected at this end)

e T e S VED {enly for tantell RTM compressors) Mecus Polnts Standard Configuration for wiring MCS-MODBUS
1-1 MBC1Levita 11 MBCH1 Error 11 MBCControl in an Industrial Control Panel
1-2 MBC1Rotate 1-2 MBC1Levita 1-2 MBCReset MCS-10 ADDRESS
1-3 MBCReset (user logic) 1-3 MBC1Alarm MCS-MAGNUM MASTER
1-4 Spare 1-4 MBC1Warn 21 Vid1HZ MCS-RO-BASE #1
1-5 Spare 1-5 MBC1FRBrg 2-2 Vfd1Contrl MCS-SI-BASE #1
1-6 Spare 1-6 MBC1FTBrg 2-3 VFDReset MCS-SI-EXT #2
1-7 Spare 1-7 MBC1RTBrg MCS-MODBUS #3
1-8 Spare 1-8 MBC1RRBrg
19 Spare 1-9 MBC1 HZ NOTE: MCS-IO addresses will change depending on configuration
1-10 Spare of units installed.

2-1 VFD1AImWm

2-2 VFD1Status

2-3 VFD1Hz

2-4 VFD1Amps

2-5 VFD1DCVolt

26 VFD1ACVolt

2-7 VFD1RPM

28 VFDIKW Factory wired:

25 VFD1Temp Field wired: — — — —
2-10 VFD1Ke
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8.22.7 MCS-Magnum 16 Sensor Input Configuration - DELTA MBC VFD Modbus reads

Sensor Input Information Screen

Point | Name (1 to Display Type Offset | Manual Value or | Display Text Temp./ GPM / CFM / | Humd./PSI/ | Auto/Manual | Circuit Multiplier Divisor Offset Select Display Type
Mumber | 10 char) NC/ND (select (select to Pun Factor 51 Temp. Dilf./ | (Click here for | Index
to change) change) Enthal. Diff all)
[ MODBUS NotUsed Open-OFF OFF/ON Not Used Not Used o Not Used 1 1 0 DIGITAL/SW
] ModbusHex 0 0 Mot Used Mot Used Mot Used IEEREE | Mot Used 1 1 0 Spare
[ 1 ModbusHex 0 0 Not Used Not Used Not Used IESREE .| Mot Used 1 1 0 Spare
[ MODBUS 0 101 Not Used Not Used Mot Used |NNSSRUSINN -..| Mot Used 3 5 32 TEMP
B -| MBCFTbrg MODBUS 0 102 Not Used Mot Used Mot Used |NSUSSUEINN ---| Mot Used 9 5 32 TEMP
[ MBCRTBrg MODBUS 0 103 Not Used Not Used Mot Used |NNMSRUBINN -..| Not Used ] 5 32 TEMP
[ MBCRRABig MODBUS 0 104 Not Used Not Used Not Used |NNMSRUBINN -..| Not Used 3 5 32 TEMP
[ | MBCHZ MODBUS 0 [i] Not Used Mot Used Mot Used | NSSRUGINN ---| Mot Used 1 1 0 DECINOCH
| VFDAIMWin ModbusHex 0 0 Not Used Mot Used Mot Used  |NSUSRUEINN ---| Mot Used 1 1 0 Spare
[ VFDStatus ModbusHex 0 [1] Not Used Not Used Mot Used |[NNMSRUAINN -..| Not Used 1 1 1] Spare
[ VFDAmps MODBUS 0 [i] Not Used Not Used Mot Used | |NNMSRUSINN -..| Mot Used 1 1 [} AMPS/CT
[ | VFDDCVolts MODBUS 0 0 Not Used Not Used Mot Used |SNSSUGINN ---| Mot Used 1 1 0 VOLTS-1Dec
[ VFDRPMs MODBUS 0 0 Not Used Not Used Mot Used |NSUSRUGEINN ---| Mot Used 1 1 0 RPM'S
[ VFDKw MODBUS 0 [i] Not Used Not Used Mot Used |NNMSHUBINN -..| Not Used 1 1 [} KW
[ VFDTemp MODBUS 0 88 Not Used Not Used Mot Used |NNSSRUSINN -..| Mot Used 3 5 32 TEMP
- VEDKe MODBUS 0 12 NotUscd Mot Used Hot Used sl Mot Used 1 10 [i] DECINOCH
.| VFDAImOnly User Logic 0 0 Not Used Not Used Not Used Auto |...|Not Used NotUsed | NotUsed | NotUsed Spare
.| VFDFault User Lagic Mot Used | Dpen=0FF OFF/ON Not Used Mot Used Auto Not Used NotUsed | MotUsed | NotUsed DIGITAL/SW
| MBCFault User Logic Mot Used | Dpen=0FF OFF/ON Not Used Mot Used Auto |- Not Used MotUsed | MotUsed | NotUsed DIGITAL/SW
& User Logic Sl Form
VFDAImOnly
Select Display Type (Do this FIRST) |5pare -
Operand 1  Operand
'VFDAImOnly= Tepe (gl value =
Eran | SENSOR 2-1 - USER LOGIC
YDA [ ‘VFDAIMOnly’
& User Logic S Form
VFDFault
Select Display Type (Do this FIRST) IDIGITAL."SW vl
Operandfl ———————— = Onerand
VFDFault = Tepe | o) vale -
= Sensor 2-2 - USER LOGIC

IVFDAImUnIy - ‘VFD Fault’

W, User Logic Sl Form

MBCFault

Select Display Type (Do this FIRST) DIGITALSW -I

Operand 1  Operand #:
ot = e i SENSOR 2-3 - USER LOGIC
escen 2 ‘MBC Fault’

130



MCS-MODBUS 1/O

8.22.8 MCS-Magnum 4 Analog Output Configuration — Delta MBC VFD Modbus writes

Analog Output Information Screen

Control Type Invert Comments Modbus Display Type | Feedback Sensor
Standard NO ...| Spare Not Used
Standard NO ...| Spare Not Used
Standard NO ...| Spare Not Used
Standard NO ...| Spare Not Used
Madbus Write NO - Spare Not Used
Modbus Write: NO -..| Spare Not Used
Modbus Write NO ...| Spare Not Used
Modbus Write NO ...| Spare Not Used

. AO MODBUS WRITE

MBCControl Select Display Type  [Spare 7|

(3276810 32767)

If Relay- MBCleviat ~| is Off, then Output = 1

Else

“Val Mi Val
i Min And Max

RTDYSZ.E jIMBELewIat -] vms :i ;x‘isia\uan R} ANALOG 1'1 - MODBUS WRITE
‘MBC Control’

=] =

. AO MODBUS WRITE

VFDHertz Seloct Display Type  [Spare -
(3276810 32767)
If Relay- MBCRaas +| is Off, then Output = "

Else

_ M fal M, /al
Value Min And Max

Type YES Type

povee  ~[Crpspesd [ R [T G ANALOG 1-2 - MODBUS WRITE
‘VDF Hertz’

. =

™. AO MODBUS WRITE

VFDRunCmd Select Display Type Spare |
(-32768 to 32767)
If Relay- MECRetsle ~| is Off, then Output = !

Else

M sal

Valus

B | P ANALOG 1-3 - MODBUS WRITE
“VFD RunCmd’

. AO MODBUS WRITE
VFDRstCmd Select Display Type  [Spare .
If Relay- vidRstDly  ~| is Off, then Output = o

(-32768 t0 32767)

Else

~Valu
Min And Max

;nys:me = |t | e : ;:;:?fa\ueﬂ ~p ANALOG 1'4 - MODBUS WRITE
= ‘VFD RstCmd’
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Chapter - 9. Appendix - Transmit New Config

Transmitting a new Config File to the MODBUS 1/0 Board

1. Consult with factory for obtaining the latest MCS-CONFIG file for your MCS-MODBUS-I0-12 Board.
Download the file sent to you from the factory to a location on your PC hard drive.

BEFORE POWERING UP THE MODBUS BOARD, SET THE PROGRAM TYPE SELECTOR SWITCH
TO “9” (USER).

Connect a MCS-USB-RS485 cable from your PC to the MCS 1/O port on the MCS-MODBUS Board.
Click on MCS-CONNECT to start the program.

Click on setup, communications, and change the baud rate to 38400.

Click on the found MODBUS 1/O board. Click on the view button and you will be prompted for a pass-
word, just click OK (You do not have to be authorized to make this change)

Click “TRANSMIT CFG’ button.

9. Select the new ‘CONFIG’ file you just downloaded on your PC and begin transmitting to the controller.

10. When the Transmit is complete, disconnect from the MODBUS |/O Board and re-connect the
MODBUS 1I/O Board to the MAGNUM communications and the MODBUS device.

PROGRAM SELECT CHART

No Ok

o

PROGRAM 10’s
SELECT CONFIGURATION NAME switch
0 YASKAWA VFD A1000-HARDWIRED / MODBUS each number
1 TURBOCOR CMP moves 10
2 Reserved for future Program Type Switch 9
3 DANFOSS VLT DRIVE s :;;e;;[v::tﬁ’;
4 BITZER Compressor switch
5 DANFOSS CDS 303 DRIVE each number
6 EMERSON_CSD-100 moves 1
7 MCS-POWERMETER 3037
8 RUKING_VFD
9 USER
10 ABB AC880
11 EMERSON EVC-1150B
12 SKF/MBC
13 KEB VFD

-
H

SKF/MBC - TANDEM

KEB VFD - TANDEM

ABB-ACH580

RHYMEBUS RM6F5

RHYMEBUS RM6G1

DELTA VFD (non Hanbell RTM compressors)

-
[3,]

-
[=2]

-
~

-
©

-
©

20 ONICON D100

21 DELTA VFD (only for Hanbell RTM compressors)

22 DELTA MBC

23 DELTA MBC & VFD (only for Hanbell RTM compressors)
24-99 Reserved for Future Development

Receiving a Config File from the MODBUS 1/0 Board
1.  Connect a MCS-USB-RS485 cable from your PC to the MCS /O port on the MCS-MODBUS.

Click on MCS-CONNECT to start the program.

Click on setup, communications, and change the baud rate to 38400.

Click on the found MCS /O board to “RECEIVE” the config file.

Click the ‘RECEIVE CFG’ button.

You are presented with a screen for naming the file and saving to a directory on your PC hard drive.
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Revision/Disclaimer Page

Date Author Description of Changes
03-10-16 DEW Build manual
07-19-16 DEW Changes made to charts
8-12-16 DEW Edits form Max, add Danfoss CDS 303 charts
11-2-16 DEW Edit Mapping Charts
11-7-16 DEW Add new Modbus photo, make edits
11-9-16 DEW Edit from Max add how to transmit new firmware
02-01-17 DEW Add Fault Sensors to Turbo appendix
02-07--17 DEW Correct names for Program Select
06-08-17 DEW Update Yaskawa and Danfoss 303 mapping
06-13-17 DEW Updated Progam Select
06-20-17 DEW Updated Mapping Slaves
06-22-17 DEW add info on accessing modbus config from MCS-CONNECT 18.12.15
09-19-17 DEW Changes from Brian, change Program Switch descriptions
10-10-19-17 DEW Add screens for Modbus settings for slaves 0-12
11-01-17 DEW Add Wiring drawing to Manual
11-27-17 DEW Correct drawing for Turbocor jumper
12-01-11-17 DEW Add startup instructions and configs to each slave
04-04-6-18 DEW Complete adding user logics, etc., updates from Brian and Max
10-09-19 DEW CHANGE TO 12 VOLT
03-04-2020 DEW Add setting for Yaskawa H5-04 setting
03-24-26-2021 DEW FIX TRANSMIT NEW CONFIG,FIX DRAWINGS
05-24-2021 DEW Add ABB 580 to manual - fix earth ground on all drawing
08-17-2021 DEW Change config screen shot on Blitzer - Rev 3.02
10-20-21-2021 DEW Make changes from Bill English, change all MCS-MODBUS-10-12
08-09-2022 DEW Make changes to Turbocor and Bitzer pages
10-12-2022 DEW Add 17, 18, 19 VFD’s change charts, remove config information
01-05-2023 DEW Made changes to Delta VFD section - still needs to reload firmware and make changes
11-15-2023 DEW Made change to #21, added 22 and 23 setting
04-12-2024 DEW Correct Turbocor #1 changed to 14 Sls on connect screen and changed CFG

133



ICRO
ONTROL
GYSTEMS

Providing HVAC/R Control Solutions Worldwide

5580 Enterprise Pkwy. Fort Myers, FL 33905
Office: (239) 694-0089
Fax: (239) 694-0031
www.mcscontrols.com



	Chapter - 1.	Introduction to ModBus Protocol
	1.1.	What is Modbus Protocol?
	1.2.	What is it used for? 
	1.3.	RTU MODE
	1.4.	RTU Framing
	1.5.	How the Address Field is Handled 
	1.6.	Modbus Protocol
	1.7.	How the Function Field is Handled 
	1.8.	What is a function code?
	1.9.	Modbus “Registers” 
	1.10.	Exception Errors
	1.11.	What is a Modbus Map?
	Chapter - 2.	MCS-MODBUS-IO-12 Communication
	2.1.	Communicating with MCS-CONNECT 
	Chapter - 3.	Program Type Preprogram Select Settings 
	Chapter - 4.	USER Custom Programming Switch ‘9’
	4.1.	SETTING UP CUSTOM PROGRAM FOR YOUR DEVICE
	4.1.1	Data Input
	4.1.2	Service Panel-MODBUS CONNECTION SETUP - MCS-CONNECT
	4.1.3	Read Sensor Inputs
	4.1.4	Write Analog Outputs 
	4.1.5	Write Relay Outputs
	4.1.6	Write General Outputs
	4.1.7	Once you have completed the ‘USER CUSTOM SETUP’
	4.1.8	LOAD THE NEW .CFG FILE TO YOUR MODBUS

	Chapter - 5.	MCS-MAGNUM - Modbus Typical Network
	5.1.	A typical network layout will consist of the MASTER and slaves.
	Chapter - 6.	MCS-MODBUS-IO-12 BOARD
	Chapter - 7.	Wiring Diagrams
	7.1.	Wiring MCS-MAGNUM I/O for communicating
	7.2.	Wiring to MCS-MAGNUM with MCS Expansion Board
	7.3.	Wiring from Power Supply, MCS Controller, MCS-Modbus, to Modbus Slave
	Chapter - 8.	Pre-Programmed for Slave Devices
	8.1.	Yaskawa GA800/A1000 HARDWIRED Mapping Details (Hardwired and Modbus)
		PROGRAM SELECT ‘0’
	8.1.1	Yaskawa GA/800/A1000 MCS-MODBUS ONE-TIME WRITES - INSTALLATION
	8.1.2	Yaskawa GA800/A1000 MCS-MODBUS Communication Setup 
	8.1.3	Yaskawa GAS800/A1000 MODBUS Read Sensor Inputs
	8.1.4	Yaskawa GA800/A1000 MODBUS Write Analog Outputs
	8.1.5	Yaskawa GA800/A1000 Write Relay Outputs
	8.1.6	Yaskawa GA800 / A1000 Setup for MCS-Modbus I/0
	8.1.7	MCS-MAGNUM YASKAWA GA800/A1000 VFD SENSOR INPUT CONFIGURATION
	8.1.8	MCS-MAGNUM - YASKAWA GA800/A1000 VFD Analog Output
	8.1.9	3 MODBUS WRITE SCREENS (yellow) 
	8.1.10	YASKAWA GA800 / A1000 MODBUS- I-0 Wiring/Points

	8.2.	TURBOCOR Mapping - PROGRAM SELECT ‘1’
	8.2.1	TURBOCOR MCS-MODBUS ONE-TIME WRITES - INSTALLATION
	8.2.2	TURBOCOR MCS-MODBUS Communication Setup 
	8.2.3	TURBOCOR MODBUS Read Sensor Inputs
	8.2.4	TURBOCOR MODBUS Write Analog Outputs
	8.2.5	TURBOCOR Write Relay Outputs
	8.2.6	TURBOCOR Setup for MCS-Modbus I/0
	8.2.7	MCS-MAGNUM TURBOCOR Sensor Inputs (13) 
	8.2.8	MCS-MAGNUM TURBOCOR Analog Inputs (1) 
	8.2.9	TurboCor Wiring Diagram - to Modbus
		MCS Expansion Boards/MCS-MAGNUM

	8.3.	DANFOSS VLT FC102 Mapping -  PROGRAM SELECT ‘3’
	8.3.1	DANFOSS VLT FC102 MCS-MODBUS ONE-TIME WRITES - INSTALLATION
	8.3.2	DANFOSS VLT FC102 MCS-MODBUS Communication Setup 
	8.3.3	DANFOSS VLT FC102 MODBUS Read Sensor Inputs
	8.3.4	DANFOSS VLT FC102 Analog Outputs
	8.3.5	DANFOSS VLT FC102 Relay Outputs
	8.3.6	DANFOSS VLT FC102 Setup for MCS-Modbus I0
	8.3.7	MCS-MAGNUM - Danfoss VLT FC102 -Sensor Input (15 + 1 User Logic)
	8.3.8	Sensor Input (1) VFD Alarm Logic
	8.3.9	MCS-MAGNUM - DANFOSS VLT FC102 Analog Output (3) Configuration
	8.3.10	DANFOSS VLT FC102 Wiring Diagram - 
		To Modbus/MCS Expansion Boards/MCS-MAGNUM

	8.4.	Bitzer CSVH Compressor Mapping -  PROGRAM SELECT ‘4’
	8.4.1	Bitzer Compressor MCS-MODBUS ONE-TIME WRITES - INSTALLATION
	8.4.2	Bitzer Compressor MCS-MODBUS Communication Setup 
	8.4.3	Bitzer Compressor MODBUS Read Sensor Inputs
	8.4.4	Bitzer Compressor MODBUS Write Analog Outputs
	8.4.5	Bitzer Compressor Write Relay Outputs
	8.4.7	MCS-MAGNUM - Bitzer Screw Compressor Configuration
		(Lodam Frequency Converter) 
	8.4.6	Bitzer Wiring Diagram  
		To Modbus/MCS Expansion Boards/MCS-MAGNUM

	8.5.	DANFOSS CDS 303 - PROGRAM SELECT ‘5’
	8.5.1	DANFOSS CDS 303 MCS-MODBUS ONE-TIME WRITES - INSTALLATION
	8.5.2	DANFOSS CDS 303 MCS-MODBUS Communication Setup 
	8.5.3	DANFOSS CDS 303 MODBUS Read Sensor Inputs
	8.5.4	DANFOSS CDS 303 MODBUS Write Analog Outputs
	8.5.5	DANFOSS CDS 303 Write Relay Outputs
	8.5.6	DANFOSS CDS 303 Setup for MCS-Modbus I0-12 
	8.5.7	DANFOSS CDS 303 - Config Sensors (10 + 3 User Logic)
	8.5.8	MCS-MAGNUM - DANFOSS CDS 303 (2) ANALOG OUTPUTS
	8.5.9	DANFOSS CDS 303 Wiring Diagram  
		To Modbus/MCS Expansion Boards/MCS-MAGNUM

	8.6.	Emerson CSD-100 Mapping - PROGRAM SELECT ‘6’ 
		Modbus to MCS-CONNECT will show all available pre-programmed 
		register readings.
		(Screen shots from MCS-CONNECT, readings from Modbus)
	8.6.1	Emerson CSD-100 MCS-MODBUS ONE-TIME WRITES - INSTALLATION
	8.6.2	Emerson CSD-100 MCS-MODBUS Communication Setup 
	8.6.3	Emerson CSD-100 MODBUS Read Sensor Inputs
	8.6.4	Emerson CSD-100 MODBUS Write Analog Output
	8.6.5	Emerson CSD-100 Write Relay Outputs
	8.6.6	Emerson CSD-100 Wiring Diagram  
		To Modbus/MCS Expansion Boards/MCS-MAGNUM
	8.6.7	Sensor Input (1) Point Number 1-8 - User Logic
	8.6.8	Relay Output (1 User Logic) 
	8.6.9	MCS-MAGNUM - - Emerson CSD-100 Analog Outputs (3) 

	8.7.	MCS-POWERMETER 3037 Mapping - PROGRAM SELECT ‘7’
		Modbus to MCS-CONNECT will show all available pre-programmed 
		register readings.
	8.7.1	MCS-POWERMETER MCS-MODBUS ONE-TIME WRITES - INSTALLATION
	8.7.2	MCS-POWERMETER MCS-MODBUS Communication Setup 
	8.7.3	MCS-POWERMETER MODBUS Read Sensor Inputs
	8.7.4	MCS-POWERMETER MODBUS Write Analog Outputs
	8.7.5	MCS-POWERMETER Write Relay Outputs
	8.7.6	MCS-POWERMETER Wiring Diagram  
		To Modbus/MCS Expansion Boards/MCS-MAGNUM

	8.8.	RUKING-(COPELAND) Mapping - PROGRAM SELECT ‘8’
		Modbus to MCS-CONNECT will show all available pre-programmed 
		register readings.
	8.8.1	RUKING MCS-MODBUS ONE-TIME WRITES - INSTALLATION
	8.8.2	RUKING MCS-MODBUS Communication Setup 
	8.8.3	RUKING MODBUS Read Sensor Inputs
	8.8.4	RUKING MODBUS Write Analog Outputs
	8.8.5	RUKING Write Relay Outputs
	8.8.6	MCS-MAGNUM - Ruking Sensor Inputs (10 + 4 User Logics) 
	8.8.7	MCS-MAGNUM - Ruking Analog Outputs, Linear CTRL Modbus write (1) 
	8.8.8	Modbus write (1)
	8.8.9	MCS-MAGNUM - Ruking RELAY Outputs (2) 
	8.8.10	Ruking RELAY Outputs USER LOGIC (2)
	8.8.11	RUKING Wiring Diagram  
		To Modbus/MCS Expansion Boards/MCS-MAGNUM

	8.9.	ABB - ACS880  Mapping - PROGRAM SELECT ‘10’
		Modbus to MCS-CONNECT will show all available pre-programmed 
		register readings.
	8.9.1	ABB MCS-MODBUS ONE-TIME WRITES - INSTALLATION
	8.9.2	ABB MCS-MODBUS Communication Setup 
	8.9.3	ABB MODBUS Read Sensor Inputs
	8.9.4	ABB MODBUS Write Analog Outputs
	8.9.5	ABB Write Relay Outputs
	8.9.7	MCS-MAGNUM - ABB Sensor Inputs (9 + 4 User Logics)
	8.9.8	Sensor User Logic (4)
	8.9.9	MCS-MAGNUM ABB - Analog Outputs / Modbus write (3)
	8.9.6	ABB - AC880 Wiring Diagram  
		To Modbus/MCS Expansion Boards/MCS-MAGNUM

	8.10.	EMERSON EVC-1150B  Mapping - PROGRAM SELECT ‘11’
		Modbus to MCS-CONNECT will show all available pre-programmed 
		register readings.
	8.10.1	EMERSON EVC-1150B MCS-MODBUS ONE-TIME WRITES - INSTALLATION
	8.10.2	EMERSON EVC-1150B MCS-MODBUS Communication Setup 
	8.10.3	EMERSON EVC-1150B MODBUS Read Sensor Inputs
	8.10.4	EMERSON EVC-110B MODBUS Write Analog Outputs
	8.10.5	EMERSON EVC-1150B Write Relay Outputs
	8.10.7	MCS-MAGNUM Emerson EVC 1150B Sensor Inputs (7 + 4 User Logics)
	8.10.8	MCS-MAGNUM - Emerson EVC-1150B Analog Outputs (3) 
	8.10.6	EMERSON EVC-1150B Wiring Diagram  
		To Modbus/MCS Expansion Boards/MCS-MAGNUM

	8.11.	SKF Magnetic Bearing Controller  Mapping - PROGRAM SELECT ‘12’
		Modbus to MCS-CONNECT will show all available pre-programmed 
		register readings.
	8.11.1	SKF BEARING-MBC MCS-MODBUS ONE-TIME WRITES - INSTALLATION
	8.11.2	SKF BEARING-MBC MCS-MODBUS Communication Setup 
	8.11.3	SKF BEARING-MBC MODBUS Read Sensor Inputs
	8.11.4	SKF BEARING-MBC MCS-MODBUS Write Analog Outputs
	8.11.5	SKF BEARING-MBC - MCS MODBUS Write Relay Outputs
	8.11.6	MCS-MAGNUM - SKF BEARING-MBC Sensor Inputs (7) - Configuration
	8.11.7	MCS-MAGNUM - SKF BEARING-MBC Analog Outputs (2) - Configuration
	8.11.8	SKF BEARING-MBC - Wiring Diagram  
		To Modbus/MCS Expansion Boards/MCS-MAGNUM

	8.12.	KEB F5A - MCS-MODBUS Mapping - PROGRAM SELECT ‘13’
		Modbus to MCS-CONNECT will show all available pre-programmed 
		register readings.
	8.12.1	KEB F5A - MCS-MODBUS ONE-TIME WRITES 0- INSTALLATION
	8.12.2	KEB F5A - MCS-MODBUS Communication Setup 
	8.12.3	KEB F5A - MCS-MODBUS Read Sensor Inputs
	8.12.4	KEB F5A - MCS-MODBUS Write Analog Outputs
	8.12.5	KEB F5A - MCS-MODBUS Write Relay Outputs
	8.12.6	MCS-MAGNUM - KEB F5A -  Sensor Inputs (6) - Configuration
	8.12.7	MCS-MAGNUM - KEB F5A Analog Outputs (2) - Configuration
	8.12.8	KEB F5A - Wiring Diagram  
		To Modbus/MCS Expansion Boards/MCS-MAGNUM

	8.13.	SKF Magnetic Bearing Controller - TANDEM  Mapping - 
		PROGRAM SELECT ‘14’
		Modbus to MCS-CONNECT will show all available pre-programmed 
		register readings.
	8.13.1	SKF Magnetic Bearing Controller - TANDEM - MODBUS ONE-TIME WRITES 
	8.13.2	SKF Magnetic Bearing Controller - TANDEM - MODBUS Comm. Setup 
	8.13.3	SKF Magnetic Bearing Controller - TANDEM - MODBUS Read Sensor Inputs
	8.13.4	SKF Magnetic Bearing Controller - TANDEM - MODBUS Write Analog Outputs
	8.13.5	SKF Magnetic Bearing Controller - TANDEM- MODBUS Write Relay Outputs
	8.13.6	SKF Magnetic Bearing Controller - TANDEM - Wiring Diagram  
		To Modbus/MCS Expansion Boards/MCS-MAGNUM
	8.13.7	MCS-MAGNUM - SKF Magnetic Bearing Controller - TANDEM -  
		Sensor Inputs (16) - Configuration
	8.13.8	MCS-MAGNUM - SKF Magnetic Bearing Controller - TANDEM -  
		Relay Outputs (6) - Configuration

	8.14.	KEB F5A-TANDEN - MCS-MODBUS Mapping - PROGRAM SELECT ‘15’
		Modbus to MCS-CONNECT will show all available pre-programmed 
		register readings.
	8.14.1	KEB F5A-TANDEN - MCS-MODBUS ONE-TIME WRITES - INSTALLATION- 0
	8.14.2	KEB F5A-TANDEN - MCS-MODBUS Communication Setup 
	8.14.3	KEB F5A-TANDEN - MCS-MODBUS Read Sensor Inputs
	8.14.4	KEB F5A-TANDEN - MCS-MODBUS Write Analog Outputs
	8.14.5	KEB F5A-TANDEN - MCS-MODBUS Write Relay Outputs
	8.14.6	KEB F5A-TANDEN - Wiring Diagram  
		To Modbus/MCS Expansion Boards/MCS-MAGNUM
	8.14.7	MCS-MAGNUM - KEB F5A-TANDEN Sensor Inputs (12) - Configuration
	8.14.8	MCS-MAGNUM - KEB F5A-TANDEN Analog Outputs (4) - Configuration

	8.15.	ABB - ACH580 Mapping - PROGRAM SELECT ‘16’
		Modbus to MCS-CONNECT will show all available pre-programmed 
		register readings.
	8.15.1	ABB MCS-MODBUS ONE-TIME WRITES - INSTALLATION
	8.15.2	ABB MCS-MODBUS Communication Setup 
	8.15.3	ABB MODBUS Read Sensor Inputs
	8.15.4	ABB MODBUS Write Analog Outputs
	8.15.5	ABB Write Relay Outputs
	8.15.6	MCS-MAGNUM - ABB Sensor Inputs (8 and 2 User Logics)
	8.15.7	ABB Sensor Inputs USER LOGICS
	8.15.8	MCS-MAGNUM - ABB Analog Inputs - MODBUS WRITE (3)
	8.15.9	ABB - ACH580 Wiring Diagram  
		To Modbus/MCS Expansion Boards/MCS-MAGNUM

	8.16.	RHYMEBUS RM6F5  Mapping - PROGRAM SELECT ‘17’
		Modbus to MCS-CONNECT will show all available pre-programmed 
		register readings.
	8.16.1	RHYMEBUS RM6F5 ONE-TIME WRITES - INSTALLATION
	8.16.2	RHYMEBUS RM6F5  Communication Setup 
	8.16.3	RHYMEBUS RM6F5  Read Sensor Inputs
	8.16.4	RHYMEBUS RM6F5 Write Analog Outputs
	8.16.5	RHYMEBUS RM6F5 Write Relay Outputs
	8.16.6	MCS-MAGNUM - RHYMEBUS RM6F5 (9) - Configuration
	8.16.7	MCS-MAGNUM - RHYMEBUS RM6F5 (1) - RO Configuration
	8.16.8	MCS-MAGNUM - RHYMEBUS RM6F5 - AO MODBUS WRITE (2) - Configuration
	8.16.9	RHYMEBUS RM6F5 - Wiring Diagram  
		To Modbus/MCS Expansion Boards/MCS-MAGNUM

	8.17.	RHYMEBUS RM6G1  Mapping - PROGRAM SELECT ‘18’
		Modbus to MCS-CONNECT will show all available pre-programmed 
		register readings.
	8.17.1	RHYMEBUS RM6G1 ONE-TIME WRITES - INSTALLATION
	8.17.2	RHYMEBUS RM6G1 Communication Setup 
	8.17.3	RHYMEBUS RM6G1  Read Sensor Inputs
	8.17.4	RHYMEBUS RM6G1 Write Analog Outputs
	8.17.5	RHYMEBUS RM6G1 Write Relay Outputs
	8.17.6	RHYMEBUS RM6G1 - Wiring Diagram  
		To Modbus/MCS Expansion Boards/MCS-MAGNUM
	8.17.7	MCS-MAGNUM - RHYMEBUS RM6G1 (9) - SI Configuration
	8.17.8	MCS-MAGNUM - RHYMEBUS RM6G1 (1) - RO Configuration
	8.17.9	MCS-MAGNUM - RHYMEBUS RM6G1 AO MODBUS WRITE (2)

	8.18.	DELTA ME300 VFD Mapping - PROGRAM SELECT ‘19’
		Modbus to MCS-CONNECT will show all available pre-programmed 
		register readings.
	8.18.1	DELTA VFD ONE-TIME WRITES - INSTALLATION
	8.18.2	DELTA ME300 VFD  Communication Setup 
	8.18.3	DELTA ME 300 VFD Read Sensor Inputs
	8.18.4	DELTA ME 300 VFD Write Analog Outputs
	8.18.5	DELTA ME 300 VFD Write Relay Outputs
	8.18.6	DELTA ME 300 VFD - Wiring Diagram  
		To Modbus/MCS Expansion Boards/MCS-MAGNUM
	8.18.7	MCS-Magnum Sensor Input Configuration – DELTA ME 300 VFD Modbus reads
	8.18.8	MCS-Magnum Analog Output Configuration – Delta ME 300 VFDs Modbus writes

	8.19.	ONICON D100 MODBUS Mapping - PROGRAM SELECT ‘20’
		Modbus to MCS-CONNECT will show all available pre-programmed 
		register readings.
	8.19.1	ONICON D100 MODBUS ONE-TIME WRITES - INSTALLATION
	8.19.2	ONICON D100 MODBUS Communication Setup 
	8.19.3	  ONICON D100 MODBUS Read Sensor Inputs
	8.19.4	ONICON D100 MODBUS Write Analog Outputs
	8.19.5	ONICON D100 MODBUS Write Relay Outputs
	8.19.6	MCS-Magnum Sensor Input Configuration – ONICON D100 Modbus reads
	8.19.7	ONICON D100 Wiring Diagram  
		To Modbus/MCS Expansion Boards/MCS-MAGNUM

	8.20.	DELTA VFD MODBUS Mapping - PROGRAM SELECT ‘21’
		Modbus to MCS-CONNECT will show all available pre-programmed 
		register readings.
	8.20.1	DELTA VFD MODBUS ONE-TIME WRITES - INSTALLATION
	8.20.2	DELTA VFD MODBUS Communication Setup 
	8.20.3	 DELTA VFD MODBUS Read Sensor Inputs
	8.20.4	DELTA VFD MODBUS Write Analog Outputs
	8.20.5	DELTA VFD MODBUS Write Relay Outputs
	8.20.6	DELTA VFD Wiring Diagram  
		To Modbus/MCS Expansion Boards/MCS-MAGNUM
	8.20.7	MCS-Magnum 10 Sensor Input Configuration – DELTA VFD Modbus reads
	8.20.8	MCS-Magnum 3 Analog Output Configuration – Delta VFD Modbus writes

	8.21.	DELTA MBC MODBUS Mapping - PROGRAM SELECT ‘22’
		Modbus to MCS-CONNECT will show all available pre-programmed 
		register readings.
	8.21.1	DELTA MBC MODBUS  MODBUS ONE-TIME WRITES - INSTALLATION
	8.21.2	DELTA MBC MODBUS Communication Setup 
	8.21.3	 DELTA MBC MODBUS  MODBUS Read Sensor Inputs
	8.21.4	DELTA MBC MODBUS Write Analog Outputs
	8.21.5	DELTA MBC MODBUS Write Relay Outputs
	8.21.6	DELTA MBC Wiring Diagram  
		To Modbus/MCS Expansion Boards/MCS-MAGNUM
	8.21.7	MCS-Magnum 9 Sensor Input Configuration – DELTA MBC Modbus reads
	8.21.8	MCS-Magnum 2 Analog Output Configuration – Delta MBC Modbus writes

	8.22.	DELTA MBC VFD MODBUS Mapping - PROGRAM SELECT ‘23’
		Modbus to MCS-CONNECT will show all available pre-programmed 
		register readings.
	8.22.1	DELTA MBC VFD MODBUS  MODBUS ONE-TIME WRITES - INSTALLATION
	8.22.2	DELTA MBC VFD MODBUS Communication Setup 
	8.22.3	DELTA MBC VFD MODBUS  MODBUS Read Sensor Inputs
	8.22.4	DELTA MBC VFD MODBUS Write Analog Outputs
	8.22.5	DELTA MBC VFD  MODBUS Write Relay Outputs
	8.22.6	DELTA MBC VFD Wiring Diagram  
		To Modbus/MCS Expansion Boards/MCS-MAGNUM
	8.22.7	MCS-Magnum 16 Sensor Input Configuration – DELTA MBC VFD Modbus reads
	8.22.8	MCS-Magnum 4 Analog Output Configuration – Delta MBC VFD Modbus writes

	Chapter - 9.	Appendix - Transmit New Config
	Transmitting a new Config File to the MODBUS I/O Board
	Receiving a Config File from the MODBUS I/O Board

