WILO

Definition of Modbus RTU on the RS485-Bus

Definition of Modbus RTU on the RS485-bus

Version 1.10corr

WILO Modbus RTU DigiCon IF-Modul 1/44



Definition of Modbus RTU on the RS485-Bus

WILO

Contents
1 INTRODUCTION ...ttt ettt bbbkt he b et e st e nb e e bt e bt e bt e b e e e e sbenbeebenbeebe et e e bt ebee e nnas 5
11 MOTIVATION L.ttt bbb bbb bbb bbb bbb s 5
1.2 SCOPE OF THE DOCUMENT . ....iitiiiitiiti ittt b bbb bbb bbb bbb 5
1.3 WALUES .o 5
2  ARCHITECTURAL OVERVIEW ..ottt sttt bbb e 6
2.1 BUSTOPOLOGY .iiiiiiiiiiii ittt bbb bbb 6
2.2 DATAFLOW. ..ot 6
3  HARDWARE REQUIREMENTS ..ottt ettt ettt et bbb bt et e 7
311 RS485 Logical Signal Levels...............cccociiiiiiiioiiiiei ettt 7
3.2 SUPPORTED WILO DEVICES ....ccuviuiiiiiiiiiiiiiisis it 7
4 PROTOQCOL .ottt bbbt bt bt b e bt b e b £ bt et e Rt e e et e bt e bt e bt e bt e Rt en b e nbeeb e s bt ebe et e e neennennen 8
4.1  BYTE ORDERING AND FORMAT ....ootiiiitiitiiiiti ittt 8
411 SUPPOFIEd BAUA FALES ...ttt ettt 9
4.2 PACKET FIELDS ...oiiiiiiiiiii bbb bbb bbb bbb 9
421 AQAress fIeld...........ccocoooiiiiiiiiiiii ittt 9
4.2.2 FUNCHON fIOIA ...ttt ettt ettt a ettt ettt neeens 9
423 DALA IOLA.........c..ooeeeeeeeee ettt ettt 10
424 CRECKSUM FIOIA ...........cc.oeieeeieeee ettt ettt 10
4.3 PACKETS .ottt 10
4.3.1  Function 03 — Read HOIAING FegiSter..............c.ccouoiiiiiiiiiiiiiie ettt 11
4.3.2  Function 04 — Read INDUE FEISTOF ...........c.ccceeviioiiaieiieeeeeieee ettt et 11
4.3.3  Function 06 — Preset SINGLe FEQISIET .............ccveeuiecvieieeiieeieeeieeie ettt sve e seense s 12
4.3.4  Function 08 — Returnt QUEFY DIALA...............ccooeeuiiiiieaiieiiieeeiiesieeeieeeeeeiteeteeeate e taeeaeesbae e enees 13
4.3.5  Function 16 — Preset Multiple FeQISTErs .............c.cccoevueeverieiiiiieie ettt 13
4.4 PROTOCOL TIMING ..ottt ittt bbb b bbb bbb bbb bbb bbb 14
GoA. ] BYE LEVel.......c.oiiiiieieteee e e 14
4.4.2  PACKEE LV ...ttt ettt 14
4.5  PROTOCOL ERROR HANDLING ....ciiiiiiiiiiiiisii s 15
4.5.1  Error 1 —IIIegal fUNCHION ...........cc.coiiiiiee ettt ettt 16
4.5.2  Error 2 —Illegal dat@ QAAIess.................cccccovciiiiiiiiiiiieiee et 16
4.5.3  Error 3 —1llegal data vValue.....................ccoocoeviiiiioiiiiiieeee et 16
4.5.4  Error 11 — Gateway target device failed t0 reSPONd................cccccceiiiicieiciiiiciieii e 16
4.5.5  Gateway Communication TiMEOUL ..............cccccueiiueeeeueeiiieaeiieseieeeeetesteeaieesteeeseeetaeeaeesbeesnseeenees 16
5 DEVICE PARAMETERS ...ttt bbbttt sb et bbbt n s 17
5.1 HOLDING REGISTERS.....cciiiiiiiiiiiiiie it st bbb bbb e b e e e 17
S LT SO VAIUE ...t h e a ettt ettt enaeeneas 17
512 PUMP COMMANG ...ttt ettt 18
5.1.3  OPEFALION MOGE ............ccccveeiiiiiiiiiiiit et e e 18
5.1.4 T i JOU AP-T .ottt ettt et ettt et e e et n ettt ettt et e aeenaeen 19
5.1.5 Tt JOU AP=T ..o ettt ettt ettt ettt e ettt ettt naeen 19
51060 Poing JOT AD-T oottt ettt ettt ettt anean 19
5017 Poinax JOT AD-T oottt ettt 19
5.1.8  BuS COMMANA TIMET ..........ccuoeiiiiiii ittt ettt ettt 20
519 PID KD ettt ettt ettt nt e 20
I L = 1 D I RSOSSN 20
I B = 1 D I OSSOSO 20
5.2 INPUT REGISTERS (SINGLE PUMP) ...ttt ittt ettt st sb ettt sttt sb e bbb e e ennennen 21
5.2.1  Actual DifferentiQl PreSSUFe.............occcccueciiiiiiiiiiiii ittt e 22
52,2 FIOW RALE ...t ettt ettt a e a et at et e et et nbe e eneas 22
5.2.3  POWEE CORSUMPLION ..ottt ettt ettt ee ettt ne e ne e et e nte e e enaeeneeenean 22
5204 POWEE RATING. ... eeeeeeeeeeee ettt ettt et ettt e ettt et ne e ene et et et ente e enean 22
5.2.5 OP@FALION HOUFS ........oiieieeee ettt ettt ettt ettt ettt et e et et neeeneas 22
5.2.0 MAINS CUFFORL ...ttt et ettt ettt ettt et et e bt enees 22
5207 SPOOA ..ottt e e ba e bt e e aeeetaeanraeennes 22

2/44 WILO Modbus RTU DigiCon IF-Modul



Definition of Modbus RTU on the RS485-Bus

5.2.8  Medium TemMPEFAIUFe. ...........c.cccueeeeaiieeieeeee ettt ettt ettt et eee et a 22
5.2.9  Current OPeration MOGE ...............cc.occveeoueeiiiieeieesii et eete et e stee e taeeaaeetaeesaeesteeasee e 23
5.2,10  PUMD MOQUIE ..ottt ettt ettt et et e et e s e e atbeesaaeebaeensaeebaeesaeenes 23
5.2 11 PUIP TYPE ..ottt ettt ettt et en 24
52,12 MAX SPEEU.........c.oooeveeeieiieieeeeeeee ettt ettt eaeeae et ans 24
5213 MiIBSPEEA ...ttt b ettt ettt eaeeae et e 24
52,14 MAX PTESSUFE APC..ooeeee ettt ettt ettt et ettt ettt e e nbee et eensaeentaeenseeenbeeenneeenns 24
52015 Min PFESSUTE AP-C ......coueiniiiiiiiiieiiieieet ettt 24
5.2.10  MaX PFESSUFE APV ..ottt ettt 24
5.2.17  Min PreSSUTE APV ......coouioiiiiiiiiiiiiiiiieeit ettt ettt 24
5.2.18  MaX FIOW RALE.........ceoeeeeeeeeeee ettt ettt ettt ene e et et a 25
5219 MiB FIOW RALE ...ttt ettt ettt ettt et eeeeae e et e nae e e enee e 25
5.2.20  SUPPOTLEA ETTOVS ....ooeeee ettt ettt et e et e et e et e et eetaeessaeeataeessaeenbaeansaeeteeanneeenns 25
5.2.21  Supported Service MESSAZES .............c.cccueiieiiiiiie ittt 25
5.2.22  Max POWET RATING ......cooueeieeeeeeeeteee ettt ettt ettt et et e et eae et an 25
5.2.23  SEFVICE MESSAZE.......ceeeeeee ettt ettt ettt et ettt ettt e ettt e et e et eetae et e eaee e 26
5224 EFFOV TUPC.c...ooeeee ettt ettt ettt ettt ettt ettt ettt e et e et e e ate bt e e baeeteeenee et 26
5.2.25  EFFOV MESSAZE ..ottt ettt et ettt et e et e ettt e et e e bt e enteeeteeenee et 27
5.2.20  PUID STALUS ...ttt ettt et et sttt e 28
5.2.27  StA1e DIAGNOSTICS ........cooueeiiiiiiiiieiiieieeet ettt ettt 28
5.2.28  EJfeCtive Set VALUE ..........ccccceeuiiiiiiiiii ittt 29
5.2.29  Effective Pump COMMAN.................cocceeiiiiiiiiiie ettt ettt es 29
5.2.30  OPEFALION STATUS ......ceeeeeee ettt ettt ettt a e et e ekt e bt et enaeeseeseeesneenneenneenaeeneeens 29
5.2.31  HEAFIDOAL COUNL ...ttt ettt ekt e bt ettt e e s e e e sae e st enteeneeenee e 30
5.2.32  ADPPLICATION VO SION ..ottt ettt e et e et e et e e ssaeeataeessaeessaeenseeeseeanneeenes 30
5.2.33  Pump TYPe EXIENAEC. ..............cccooeiiiieiieeee ettt 30
5.2.34  Current Warnilg / EFFOF...........ccocccioiioi ittt ettt neeneans 30
5.3 INPUT REGISTERS (SPECIAL FOR A DOUBLE PUMP) .....cuiitiiiiiiiirieiisicneesie ettt 30
5.3.1 OPEFALING HOUFS DP.........oooeeieeee ettt ettt e et et e e bte et e e aeesnteeenseesnteeenseenane 32
5.3.2  Actual Differential PressSure (SIAVe) .............c.cccoviiviiiiiiiiieiieciieiieieeieeieeeie e 32
533 FIOW RALE (SIAVE).....c..ooeiiiiiiiiiieiee ettt 32
5.3.4  Power CORSUMPLION (SIAVE)...........cccovciiciiiiiiiiiiiii ettt 32
5.3.5  POWer RATING (SIAVE) ...ttt ettt ettt 32
5.3.6  Operating HOUFS (SIAVE)..........cc.ooouiiiiiieeee ettt 32
5.3.7  Mains CUFFENT (SIAVE)..........oooovieeiiiiiieeeeeiee ettt ettt ettt e e ae e et e e taeeteeeaee e 32
5.3.8  SPEA (SIAVE).........oooeeeeiieee ettt ettt et et e taeeaae e 32
5.3.9  PUmpP MOAUIE (SIAVE).........c.oooovieeiiiiiieeieeeie ettt ettt et eeaaeebaeesaeebaeesae e 33
5310 PUmP TYPE (SIAVE) ......ooeeeiaiieieeeeeeee ettt 33
5.3 11 EFFOF TYPE (SIAVE) ..ottt ettt eneeae e ense e 33
5.3.12  PUMP STAHUS (SIAVE) ..ottt ettt ettt eaaeereeae e enre e 33
5.3.13  Pump Type EXtended (SIAVE) ...........ccoccueiveiieiiiiiiiiieiieeie ettt ae s e 33
5.3.14  Current Warning / EFror (SIAVE) ...........ccccoiiiiiiiiiiiiiiiiiteieeeee sttt 33

B PUMP SUPPORT ...ttt sttt bbbt e e bt bbb e e s e bt bt bt eb e et e e e e e nnenn e b e 34
6.1  HOLDING REGISTERS ....cctiiiiiitiiiitiiti ittt bbb bbb bbb bbb e 34
0.1.1  PUMP COMMAN. ...ttt ettt ettt ettt e neeeeeeens 34
0.1.2  OPration MOdE................c.cccueieiiiiiieii ettt ettt 35
6.2 INPUT REGISTERS (SINGLE PUMP) .....viitiiiieiiiie ettt ettt st ta et se et st estesneeta e e eneesnenteseesnens 36
6.2.1  PUMP MOGUIE.............oooeeeeieeeie ettt ettt ettt e e s e et e e tb e e tbe e nibeentae e naaeeeeas 37
0.2.2  SEIVICE MESSAZE. ...ttt ettt ettt 37
0.2.3  EFFOF TYPC..cceeeeeeee ettt ettt ettt et e e tb e et e e tbe e tbeentreentbeenns 37
0.2.4  EFFOV MESSAZE ...ttt ettt ettt ettt ettt s e ettt e et e ettt e nnbeentte e nnaeeneas 38
0.2.5  PUIPD STEATUS ..ottt ettt ettt ettt et et e e ettt et e ettt e sabeentte e nabeeenas 38
0.2.6  StA1E DIAZNOSTICS ..ottt ettt ettt 39
6.3 INPUT REGISTERS (SPECIAL FOR A DOUBLE PUMP) ...ttt 39
7 TRANSACTION EXAMPLES ...ttt nn e e 41
7.1 SINGLE PUMP ..ottt s 41
711 Example 1: Simple WEILe ...........cccoooiiiiioiiii ettt ettt et ettt 41
7.1.2  Example 2: Simple REAd ...............c.ccoooiioiiiiiiiieii et 41
7.1.3 A Write example With QI @FFOF FESPONSE...........cc.cccveeeeeeiieaieeeeieeesaeeeieeenseeaseesssesseesnseesseesseeanns 41
7.2 DOUBLE PUMP......coiiiiiiiiiti bbb bbb bbb bbb 42

WILO Modbus RTU DigiCon IF-Modul



Definition of Modbus RTU on the RS485-Bus

7.2.1  Example 4: SImPle REAA ..................c.c.ccoeiuiiieiieiiiie ettt ettt 42
8 VERSION HISTORY ..ottt ettt ettt bbbttt n et b n et b ne e 43

4/44 WILO Modbus RTU DigiCon IF-Modul



Definition of Modbus RTU on the RS485-Bus

WILO

1

Introduction

1.1 Motivation

In order to make configuration and operation easier, many building components
support some way of remote controlling. This remote controlling does not only make it
possible for the janitor to monitor devices and open gates or doors, letting the roller
blinds down etc. But it also makes automatic changes, as turning down the
temperature at 6 p.m. or perhaps even when the last person has left.

In short: The communication between devices are becoming more and more common,
and more and more different devices are connected to the main computer in order to
allow what could be seen as an intelligent building.

This document describes the protocol that will enable a remote control of pumps and
thus make it possible to incorporate them in the main building management system.

1.2 Scope of the Document

This document describes the protocol and is targeted to developers that need to
communicate with Wilo pumps.

In the second chapter, a brief device setup is shown and some fundamental knowledge
is described.

In the third chapter the hardware requirements are briefly explained. This chapter is
only included as assistance and is not to be thought of as a complete hardware
specification.

The fourth chapter describes the protocol, how a packet is built, what order the bytes
have, the meaning of the packets and the timing of packets and signals. It also explains
the error handling in the protocol.

The fifth chapter describes all read and write parameters and their function.

The sixth chapter contains detailed communication examples to a pump.

1.3 Values

All values in this document are decimal unless prefixed with “0x” for a hexadecimal
value.

WILO Modbus RTU DigiCon IF-Modul
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2 Architectural Overview

2.1 Bus Topology
The main computer or BMS is called master since it effectively request information
from the pumps. All Gateways (or in extension, the pumps) are slaves and they only
passively responds to the requests from the master.

Pump 1-4 Pump 5-8
I i ! ! I 1|
L el
L___I_i L1 11 rl‘___l

RS485 capable
computer or PLC

Figure 2.1, Example of a simple configuration with MGP Modbus

When using IF-Modules which are plugged into each pump, a simple line structure of
the RS485 applies.

2.2 Data Flow
The MGP Modbus (the gateway to the pumps) continually reads data from all its pumps
and acts as a provider of this data on the RS485-bus. Similarly it collects the data from
all writes and gives it to the corresponding connected Pump.

The communication on the RS485-bus is always master initiated. After a request an
answer or timeout must take place, it is not allowed to send another request without
waiting for an answer or timeout. Timing is described at the end of chapter 4.

1. Request m
8=z < 2. Answer i
3w
S 3. Request i
5o e e
oS 4. Timeout |
g,
('T) ® 5. Request | m
< 6. Answer i ]

Figure 2.2, Example of the data flow

The data is requested and sent by the master. It is then received and responded to by
a slave. A slave cannot by itself initiate a transfer.

6/44 WILO Modbus RTU DigiCon IF-Modul
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3 Hardware Requirements

The protocol described in this document is using the industry standard RS485 (for a
specification see TIA/EIA-485). It is a two-wire bus protocol describing the physical and
electrical levels of the wires. RS485 supports up to 32 connected transceivers (units)
including the master, and allow a cable length up to 1000 meters.

Note: Make sure that the ends of the RS485 bus are correctly terminated by a
120 Ohm resistor (See operation manuals of the devices for further information).

3.1.1 RS485 Logical Signal Levels

When no unit is transmitting, A is negative and B is positive with respect to ground. In
RS485 this level is specified as a logical ‘1’. Before any RS485 device sends its data
on the bus, all units must know what format the data has, how many data bits, eventual
a parity bit and how many stop bits. When data is to be sent it is always preceded by
one start bit (a logical ‘0’). The data is transmitted with the LSB (bit 0) first and the data
is followed by the eventual parity bit and then the stop bit (a logical ‘1’).

(@]

a() 4301234567

b(+) sl ol 1] 2| 3] 4] 5] 6| 7

(¢)]

Figure 3.1, RS485 logical signal levels

3.2 Supported WILO devices
This specification applies to the following products:

Art.-No. Description Manufacturer
2097809 IF-Modul Modbus® Wilo
2097808 IF-Modul Modbus Stratos’ Wilo
2061843 DigiCon-Modbus Wilo

Stratos SW >= 5.08
IP-E, MHIE, MVIE (1.1 — 4 kW) Helix VE (1.1 — 4 kW) SW >= 3.00
IL-E, MVIE (5.5 — 7.5 kW) Helix VE (5.5 — 7.5 kW) SW >= 4.00;

Table 3.1, Products compliant to Modbus RTU over RS485

WILO Modbus RTU DigiCon IF-Modul 7/44
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4 Protocol

Only Modbus RTU (over RS485) is supported. ASCII and other Ethernet variants of the
Modbus protocol are not supported.

4.1 Byte Ordering and format

In Modbus, one byte can be transmitted in different byte formats. It is important to verify
that the correct byte format is used. All supported byte formats are shown in the Table

below.

DigiCon — IF-Modul Data Bits Stop Bits Parity

Modbus Parameter

DIP Switch' “c”
xX11xx 3 8 2 None
xx01xx 2 8 1 None
xX00xx 6 8 1 Even
xx10xx 10 8 1 Odd

" The two DIP Switches in the middle of the six, placed under the casing of the DigiCon —
Modbus (from left to right, a “1” means on, “0” means off and a “x” is a don’t care).

Table 4.1, Supported byte formats

All data bits are sent LSB First and the bits are also numbered in this order, LSB =
bit 0.

[slof [2[3]4]5]6[7]S]

Figure 4.1, one byte with a start bit, no parity and one stop bit
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No handshake protocol is implemented and a whole packet can be sent without a
pause. Usually there are no gaps within a packet. Byte ordering is High byte before
Low byte. For example: The value 3000 (0xOBB8) is sent as 0x0B, 0xB8.

Note: The CRC-Checksum is sent with a different byte ordering as the other bytes, Low
byte first.

4.1.1 Supported Baud rates

DigiCon — IF-Modul Baud Rate
Modbus Parameter
DIP Switch' “A”
No support 0 300
No support 1 600
No support 2 1200
xxxx00 3 2400
No support 4 4800
xxxx10 5 9600
xxxx01 6 19200
No support 7 38400
No support 8 57600
Xxxx11 9 115200

" The two DIP Switches on the right of the six, placed
under the casing of the DigiCon — Modbus (from left
to right, a “1” means on, “0” means off and a “x” is a
don’t care).

4.2 Packet Fields

The packets consist of several different fields, and each field is defined as described
below.

4.2.1 Address field

The address field is always one byte and can contain the values 0 to 255. It contains
the address of the slave that is addressed or the slave answering a request. The
master always uses this field to direct the message to a specific slave. The slave
always writes its own address in this field in order to tell the master from whom the
answer came.

No device can have the address “0”, because it is the broadcast address. Commands
sent on this address will be seen by all devices on the bus and none is allowed to
answer.

Note: the addresses 248 to 255 are reserved and cannot be used. See Modbus RTU
Specification for more information.

4.2.2 Function field

Every packet has a function field and it describes the structure of the packet. The
function field has the size of one byte. It can have the values described in Table 4.2
and furthermore it can contain error information. If the MSB (bit 7) is high it means that
an error has occurred and that the following packet data contains the error code.

Only the slave is allowed to send the highest bit of the function field as a “1”. If any
Function is used, other than those presented here, the device will answer with this high
bit and an error code. See Chapter 4.5 for more information about error codes.

WILO Modbus RTU DigiCon IF-Modul 9/44
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4.2.3 Data field

The data in the Data field is depending on what function is sent. Each request and
response packet for a function has different data in the Data field. See each function for
a closer description what the packet must contain.

4.2.4 Checksum field

The checksum has the size of exactly two bytes, and it is the CRC16 sum of all bytes
before the checksum. The exact algorithm is described in the “Modbus over Serial

Line” Specification. In short, the start value is OXFFFF and the 16 bit polynomial is
X15+X13+1 )

Examples of correct calculated CRC-Sums can be found in chapter 6.

Address Type Data Checksum

)y

Figure 4.2, Checksum

If a request contained an error and resulted in a checksum error, there will be no
answer to the request. If the answer contained an error, the master would most likely
send a similar request again.

4.3 Packets

The supported function codes are product specific and summarized in the table below.
Each function has a request and a response packet. A slave can, instead of answering
with a response packet, answer with an error, more about errors in Chapter 4.5.

Function field Request description DigiCon- IF-Modul
Modbus
03 Read holding registers X X
04 Read input registers X X
06 Preset single register X X
08 Return query data X
16 Preset multiple registers X

Table 4.2, Supported Functions

Each packet consists of four blocks, Device address, Function code, Data and CRC. All
fields have defined sizes except for the Data field. The size of the data field can range
from 0 to 252 bytes. A packet can be up to 256 bytes long.

1 byte 1 byte N bytes 2 bytes
Device Function Data CRC
address code

Figure 4.3, The packet structure.

10/44 WILO Modbus RTU DigiCon IF-Modul
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4.3.1 Function 03 — Read Holding register

This function is used to read one or more Holding registers. The master always initiates
the request and the slave always answers.

The first byte of the request is the device address and the second is the number 3 for
read holding registers function. After these two bytes comes the start address,
describing the Holding register address that is going to be read. Followed by the
number of addresses that are to be read from this point on. At the end of the packet the
checksum is sent. It is the checksum for all bytes in the packet not including the
checksum itself.

Request Packet Field Size Value

Device Address 1 byte Address

Function Code 1 byte 0x03

Starting Address 2 bytes 0x0000 to OXFFFF
Quantity of Registers 2 bytes 1 to 125 (0x7D)
CRC 2 bytes CRC

Table 4.3, Function 3, Request packet

The slave must answer with a Response or an error if the CRC-Sum was correctly
calculated.

The first byte of the response is the device address and the second is the number 3 for
read holding registers function. After these two bytes comes the number of bytes
returned. This number (divided by two) is the number of returned data points following
the “Byte count” byte. At the end of the packet the checksum is sent. It is the checksum
for all bytes in the packet not including the checksum itself.

Response Packet Field Size Value
Device Address 1 byte Address
Function Code 1 byte 0x03
Byte Count 1 byte 2 x N*
Register Values N* x 2 bytes Register Contents
CRC 2 bytes CRC

N* = Quantity of Registers

Table 4.4, Function 3, Response Packet

4.3.2 Function 04 — Read Input register

This function is used to read one or more Input registers. The master always initiates
the request and the slave always answers. The packets are the same as for the
function 3, with the only difference that they have the function code 4 instead of 3.

Request Packet Field Size Value

Device Address 1 byte Address

Function Code 1 byte 0x04

Starting Address 2 bytes 0x0000 to OXFFFF
Quantity of Registers 2 bytes 1 to 125 (0x7D)
CRC 2 bytes CRC

Table 4.5, Function 4, Request Packet

WILO Modbus RTU DigiCon IF-Modul 11/44
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The response packets are also the same as for the function 3.

Response Packet Field Size Value
Device Address 1 byte Address
Function Code 1 byte 0x04
Byte Count 1 byte 2 x N*
Register Values N* x 2 bytes Register Contents
CRC 2 bytes CRC

N* = Quantity of Registers

Table 4.6, Function 4, Response Packet

4.3.3 Function 06 — Preset single register

This function is used to write a single holding register. The master always requests and
the slave always answers.

The first byte of the request is the device address and the second is the number 6 for
preset single register function. After these two bytes comes the start address,
describing the Holding register address that is going to be written. Followed by the
actual value that is to be written. At the end of the packet the checksum is sent. It is the
checksum for all bytes in the packet not including the checksum itself.

Request Packet Field Size Value
Device Address 1 byte Address
Function Code 1 byte 0x06
Register Address 2 bytes 0x0000 to OXFFFF
Register Value 2 bytes 0x0000 to OXFFFF
CRC 2 bytes CRC

Table 4.7, Function 6, Request Packet

The slave must answer with a Response or an error if the CRC-Sum was correctly
calculated. The response packet is formatted exactly as the request packet. When it is
transmitted it is the definitive response that the value has been properly written to the
slave’s memory.

Note: In the case where the slave is a gateway it can take additional time before the
value reaches the pump. In the case of DigiCon—Modbus this can be up to a few

seconds.
Response Packet Field Size Value
Device Address 1 byte Address
Function Code 1 byte 0x06
Register Address 2 bytes 0x0000 to OXFFFF
Register Value 2 bytes 0x0000 to OXFFFF
CRC 2 bytes CRC

Table 4.8, Function 6, Response Packet

12/44 WILO Modbus RTU DigiCon IF-Modul
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4.3.4 Function 08 — Return Query Data

This function is used to check the quality of the bus wiring and connections. This

function is not supported by IF-Modules. The slave mirrors the packet to the last bit and
sends it unchanged back to the master. The sub-function “00” is the only sub-function

that is supported.

The first byte of the request is the device address and the second is the number 8 for

Return query data function. The next byte must be 0x0000 because it is the only

supported sub-function. After these four bytes comes 2 bytes of data and the last two

bytes are the checksum.

Request Packet Field Size
Device Address 1 byte
Function Code 1 byte
Sub-Function 2 bytes
Data 2 bytes
CRC 2 bytes

Table 4.9, Function 8, Request and Response packet

4.3.5 Function 16 — Preset multiple registers

Value
Address
0x08
0x0000
0x0000 to OXFFFF
CRC

This function is used write more than one register within one message. This function is
not supported by the DigiCon-Modbus. The master always initiates the request and the

slave always answers.

Request Packet Field Size
Device Address 1 byte
Function Code 1 byte
Starting Address 2 bytes
Quantity of Registers 2 bytes
Byte Count 1 byte
Register Values N* x 2 bytes
CRC 2 bytes

N* = Quantity of Registers
Table 4.10, Function 16, Request Packet
The response packet is as follows:

Request Packet Field Size
Device Address 1 byte
Function Code 1 byte
Starting Address 2 bytes
Quantity of Registers 2 bytes
CRC 2 bytes

Table 4.11, Function 16, Response Packet

Value
Address
0x10
0x0000 to OxFFFF
0x0000 to OxFFFF
2 x N*
Register Contents
CRC

Value
Address
0x10
0x0000 to OXFFFF
0x0000 to OXFFFF
CRC

WILO Modbus RTU DigiCon IF-Modul
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4.4 Protocol Timing

In order to allow for a stable communication, the Modbus RTU protocol has several
specified timing constraints.

441 Byte Level

A bit time is derived from the baud rate. The byte size in Modbus can vary between 10
and 11 bits. For all calculations using a byte (character) time, the size 11 is used. This
means that even though the bit length of a transmitted byte is 10, the value 11 is used
for timing calculations.

Usually there are no delays in a transmitted packet. In a Packet the Between Byte time
can be as small as 0 ms and is not allowed to exceed 1.5 Character times.

JSO1234567S

S|011]2]3]14]|5]|6]7|S

S g

1
<~ p|

1:bit 1:bbt tchar

Figure 4.4, Byte level timing

Name Description Specified Time

toit Bit time 1/ Baud rate (s)

tehar Character time 11/ Baud rate (s)

topt Between byte time 00 (1.5 X tenar) ms™?

" Packets with a between byte time larger than specified value will be discarded by the slave.
2 If this time is smaller than 1 ms. The time 1 ms is used.

Table 4.12, Byte level timing

4.4.2 Packet Level

Request Packet E Response Packet E Request Packet
> -
teop 1:rt teop 1:pt
Request Packet E Request Packet
>
teop trto
Figure 4.5, Packet level timing
Name Description Specified Time
teop End of packet time Max (3.5 X tehar) ms'
tr Response time Max 30 ms
tro Response time out 30 ms
tot Processing time Max 30 ms

" Packets with a between byte time larger than specified value will be discarded by the slave.
2 If this time is smaller than 2 ms. The time 2 ms is used.

Table 4.13, Packet level timing
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This means that the slave can discard the packet if a between byte time of more then
1,5 character times is found, and similarly it must detect that it is a new packet if this
pause is more than 3,5 character times.

The resulting waiting time that the master must wait for an answer (turn around time),
would then be following:

Baud Character Time (tchar) Turn around time (teop+t )
2400 4,58 ms 46,0 ms

9600 1,15 ms 34,0 ms

19200 0,573 ms 32,0 ms

115200 0,0955 ms 32,0 ms'

" teop is lower than 2 ms and thus increased to 2 ms.
Table 4.14, Turn around time values for specific baud rates

Note: the DigiCon-Modbus is not intended for remote regulation. It can come to a delay
up to a few seconds before the pump accepts the new value.

4.5 Protocol Error Handling

If a function or a feature is wanted that the slave does not support, the slave sends an
error packet. This packet can be identified from the highest bit of the “function code”
byte. If this high bit is “1” then the packet is an error packet and does not follow the
format of a normal response packet. The Error packet is defined as follows.

Request Packet Field Size Value

Device Address 1 byte Address

Function Code 1 byte Bit 7 = 1, plus Function code
Exception Code 1 byte See Table 4.16

CRC 2 bytes CRC

Table 4.15, Error packet
The new field, “exception code”, is defined as follows:

Exception Code (Decimal) Description

01 lllegal function

02 lllegal data address

03 lllegal data value

11" Gateway target device failed to respond

only available with DigiCon-Modbus
Table 4.16, Exception codes
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4.5.1 Error 1 - lllegal function

If a function is requested that is not supported by the slave, this error is sent as a
response.

4.5.2 Error 2 - lllegal data address

If the master tries to read or write a Holding or Input register that is not supported. This
error will be returned. If a range of Holding or Input registers are requested and one of
them is not supported, this error will be returned.

Note: All pumps do not support all Holding and Input registers. Even DigiCon-Modbus
and IF-Modules support different sets of registers. The master software must be able to
handle the situation when the pump does not support a Holding or Input register. The
registers that are supported can be found in Chapter 6, Pump Support.

4.5.3 Error 3 - lllegal data value

If a value is written to a Holding register that is out of range of the specified min and
max values the slave can send this error back. This Error is optional and support
cannot be assured.

4.5.4 Error 11 — Gateway target device failed to respond

The DigiCon-Modbus buffers the last value from the pump up to a minute after it has
stopped transmitting. After this minute the Error 11 is returned on every request. In
order to assure that an accidental reset of the DigiCon-Modbus or the pump, does not
trigger the communication timeout to this pump in the Building management system, it
is suggested to wait one minute after receiving the first Error 11. If still no data is
returned within this minute the master should issue a pump communication timeout for
that specified pump. This error code is not supported by IF-modules.

4.5.5 Gateway Communication Timeout

If the Gateway DigiCon-Modbus or the IF-Module is powered off it does not answer any
requests for all its connected pumps, even if the pumps are still running. This must be
detected by the master and the master should issue a Gateway communication timeout
if no requests has been answered within a minute after the first unanswered request.
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5 Device Parameters

The Device Parameter space is split in two parts, the Holding registers and the Input

Registers.

Note: The Holding register with address 1 is thus not the same as the Input register

with address 1. They could even have different Units.

5.1 Holding Registers

Holding
register
address

1
40
42
44
45
46
47
3007
408°
409°
410°

Description

Set Value

Pump Command
Operation Mode
Tmin for Ap-T
Tmax for Ap-T
pmin for Ap-T
pmax for Ap-T
Bus Command Timer
PID Kp

PID Ti

PID Td

1 m WS = 9.8 kPa = 0.098 bar
not available with DigiCon

Table 5.1, Holding register addresses

5.1.1 Set value

Holding register address: 1

Value range:

Unit:

0 to 200
0.5%

Unit

0.5%

See Table 5.2
See Table 5.3
0.1K

01K

0.1 mWws'
0.1 mws'
See Table 5.4
0.01 (factor)
0.01s

0.01s

The set value sets the wanted Speed or Pressure (depending on Operation mode, see
section 5.1.3) in percent. The value for 100 % is given by the max values for speed of
pressure (chapter 5.2.12, 5.2.14 and 5.2.16). Everything below the minimum value
(speed or pressure, Xmin) of the pump is ignored, and the pump runs at minimum value
(see Figure 5.1). It is not possible to turn the pump off with this parameter.

speed [rpm] or
pressure [m WS]

Xmax -

Xmin

100%

Figure 5.1, Set value curve

set value [%]

WILO Modbus RTU DigiCon IF-Modul
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5.1.2 Pump Command

Holding register address: 40
Value range: 0 to OxFF
Unit: see Table 5.2

This Holding register controls the on, off, max speed and min speed modes of the pump.

Note: “max speed” has priority over “min speed” and “on/off”, and “min speed” has
priority over “on/off”.

Bit number Bit=1 Bit=0 Note
0 Pump on Pump off Bit number 1 and 2
has priority
1 Min Speed’ Normal operation Bit number 2 has
priority
2 Max Speed Normal operation
3 Reserved Not allowed Must always be ‘1’

All other bits must be set to ‘0’
") The actual speed in the Min Speed mode can differ slightly from the “min speed” Input register, it
depends on what pump is connected and if it has a special value specified.

Table 5.2, Pump Command bit set

5.1.3 Operation Mode

Holding register address: 42
Value range: 0-140
Unit: see Table 5.3

This Holding register controls the operation mode of the pump. If a specified pump
does not support the current selected mode it goes in mode 3 (Ap-c). The current
operation mode can be read back by the Input register 11 (see section 0).

Value Operation mode
0 Unknown
Fixed speed
Reserved
Ap-c regulation
Ap-v regulation
Reserved
Ap-T regulation
140 PID control (not supported by DigiCon)
All other values are reserved and should not be used

o Ok WN -

Table 5.3, Operation Mode value
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5.1.4 T, for Ap-T

Holding register address: 44
Value range: 0to (Tmax )
Unit: 0.1K

This Holding register sets a parameter for the temperature regulation. See Figure 5.2.
This value must be lower than the value for T .

5.1.5 T for Ap-T

Holding register address: 45
Value range: (Tmin) to 65534
Unit: 0.1K

This Holding register sets a parameter for the temperature regulation. See Figure 5.2.
This value must be higher than the value for T ..

5.1.6  Pmin for Ap-T

Holding register address: 46
Value range: 0 to 65534
Unit: 0.1 m WS (= 0.98 kPa = 0.0098 bar)

This Holding register sets a parameter for the temperature regulation. See Figure 5.2.
This value can be lower or higher than the value for pmax.

5.1.7 pPmax for Ap-T

Holding register address: 47
Value range: 0 to 65534
Unit: 0.1 m WS (= 0.98 kPa = 0.0098 bar)

This Holding register sets a parameter for the temperature regulation. See Figure 5.2.
This value can be lower or higher than the value for ppmin.

h [m WS] h [m WS]
A A
Pmax - Pmin -
Pmin - i Pmax 4---- J:. __________
i . ! L
' ’ temp [K] ’ ' temp [K]
Tmin Tmax Tmin Tmax

Figure 5.2, Ap-T regulation with a high or low slope
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5.1.8 Bus Command Timer

Holding register address: 300
Value range: 1t05
Unit: none

This holding register controls the control source. If OFF, the control source is the set
value (5.1.1)

When SET is written the IF-Module acknowledges this by changing the state to
ACTIVE and starts a timer of 5 min.

when the timer is finished, the state changes to RESET and the pump menu is
enabled, but new values of the set value, control mode and on/off are no longer
transmitted. override Functions remain active.

When MANUAL is written, the control source is again the set value, but the local pump
menu remains open. new values are handled "last write wins".

Value Operation mode
0 Unknown

OFF

SET

ACTIVE

RESET

MANUAL

All other values are reserved and should not be used

a b~ WON =

Table 5.4, Bus Command Timer values

519 PIDKp
Holding register address: 408
Value range: -32767 to 32767
Unit: 0.01 (gain factor)
This Holding register sets the gain factor when using the Operation Mode (5.1.3)
PID control.
5.1.10 PID Ti
Holding register address: 409
Value range: -32767 to 32767
Unit: 0.01s
This Holding register sets the integration time when using the Operation Mode (5.1.3)
PID control.
5111 PIDTd
Holding register address: 410
Value range: -32767 to 32767
Unit: 0.01s
This Holding register sets the derivate time when using the Operation Mode (5.1.3)
PID control.

20/44 WILO Modbus RTU DigiCon IF-Modul



Definition of Modbus RTU on the RS485-Bus

WILO

5.2 Input registers (Single Pump)

Some pumps / interfaces do not support some parameters. This means that some
parameters can be left unanswered when using DigiCon-Modbus. Others provide their
“‘invalid value” When using IF-Modules Modbus, unavailable parameters always
provide their “invalid value”.

Input
register
address

23
24
25
26
27
28
35
36
37
38
39
400°
402°
404°
500..501%
700°
740°
940°

Description

Actual Differential Pressure
Flow Rate

Power Consumption
Power Rating

Operation Hours

Mains Current

Speed

Medium Temperature
Current Operation Mode
Pump Module

Pump Type

Max Speed

Min Speed

Max Pressure Ap-c

Min Pressure Ap-c

Max Pressure Ap-v

Min Pressure Ap-v

Max Flow Rate

Min Flow Rate
Supported Errors
Supported Service Messages
Max Power Rating
Service Message

Error Type

Error Message

Pump Status

State Diagnostics
Effective Set Value
Effective Pump Command
Operation Status
Heartbeat Count
Application Version
Pump Type Extended
Current Warning/Error

1m WS = 9.8 kPa = 0.098 bar
not available with DigiCon-Modbus

Table 5.5, Input register addresses

Unit

0.1 mws’

0.1 m3/h

1 kWh

1w

10h

0.1A

1 rpm

0.1K

See Table 5.3.
See Table 5.6.
1 rpm

1rpm

0.1 mws’

0.1 mws'’

0.1 mws’

0.1 mws'’

0.1 m3/h

0.1 m3/h

See Table 5.9.
See Table 5.7.
1w

See Table 5.7.
See Table 5.8.
See Table 5.9.
See Table 5.10.
See Table 5.11.
0.5%

See Table 5.2
none

none

none

WILO Modbus RTU DigiCon IF-Modul

21/44



WILO

Definition of Modbus RTU on the RS485-Bus

5.2.1 Actual Differential Pressure

Input register address: 1
Value range: 0 to 65535
Unit: 0.1 m WS (= 0.98 kPa = 0.0098 bar)

This Input register returns the actual differential pressure. The value is zero if only the
slave pump is running (see 5.3.2).

5.2.2 Flow Rate

Input register address: 2
Value range: 0 to 65535
Unit: 0.1 m¥h

This Input register returns the current flow rate.The value is zero, if only the slave pump
is running (see 5.3.3).

Note: pumps that do not support this Input register set the value to 9999 (decimal).

5.2.3 Power Consumption

Input register address: 3
Value range: 0 to 65535
Unit: 1 kWh

This Input register returns the total power consumption in kWh.

5.2.4 Power Rating

Input register address: 4
Value range: 0 to 65535
Unit: TW

This Input register returns the current power rating in watts.

5.2.5 Operation Hours

Input register address: 5
Value range: 0 to 65535
Unit: 10 h

This Input register returns the operation hours in steps of 10 hours.

5.2.6 Mains Current

Input register address: 6
Value range: 0 to 65535
Unit: 0.1A

This Input register returns the mains current in steps of 0.1 amperes.

5.2.7 Speed
Input register address: 7
Value range: 0 to 65534
Unit: 1rpm

This Input register returns the current speed in rpm.

5.2.8 Medium Temperature
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Input register address: 8
Value range: 0 to 65535
Unit: 01K

This Input register returns the Temperature. This value is only supported if the pump
has a temperature sensor (TOP-E and STRATOS).

Note: pumps that do not support this Input register either set the value to 9999
(decimal) or do not respond with data on this Input register.

5.2.9 Current Operation Mode

Input register address: 10
Value range: O0to 8
Unit: See Table 5.3.

This Input register returns the current operation mode.

5.2.10 Pump Module

Input register address: 16
Value range: 0 to 255
Unit: see Table 5.6.
This Input register returns if the pump module is frequency converter regulated or not.
Bit number Bit=1 Bit=0 Note
0 Pump is regulated Pump is not
with a frequency- regulated
converter

All other bits are unspecified and can be either ‘0’ or ‘1°.

Table 5.6, Pump Module Info
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5.2.11 Pump Type

Input register address: 17
Value range: 0 to 255
Unit: none

This Input register returns the pump type which is identical to the PLR pump type. The
detailed table can be found at http://www.wilo.com/automation.

5.2.12 Max Speed

Input register address: 18
Value range: 0 to 65535
Unit: 1rpm

This Input register returns the max possible speed of the pump. It is the speed that is
set when operation mode is set to “fixed speed” and the set value is set to 100 %.

5.2.13 Min Speed

Input register address: 19
Value range: 0 to 65535
Unit: 1rpm

This Input register returns the min possible speed. It is the speed that is set when the
operation mode is set to “fixed speed” and the set value is below the corresponding
percentage for min speed.

5.2.14 Max Pressure Ap-c

Input register address: 20
Value range: 0 to 65535
Unit: 0.1 m WS (= 0.98 kPa = 0.0098 bar)

This Input register returns the max possible pressure. It is the pressure that is set when
operation mode is set to “Ap-c regulation” and the set value is set to 100 %.

5.2.15 Min Pressure Ap-c

Input register address: 21
Value range: 0 to 65535
Unit: 0.1 m WS (= 0.98 kPa = 0.0098 bar)

This Input register returns the min possible pressure. It is the pressure that is set when
the operation mode is set to “Ap-c regulation” and the set value is below the
corresponding percentage for min pressure.

5.2.16 Max Pressure Ap-v

Input register address: 22
Value range: 0 to 65535
Unit: 0.1 m WS (= 0.98 kPa = 0.0098 bar)

This Input register returns the max possible pressure. It is the pressure that is set when
operation mode is set to “Ap-v regulation” and the set value is set to 100%.

Note: pumps that do not support “Ap-v regulation” either set the values to the same as
the Ap-c max value or do not respond with data on this Input register. This Input
register should not be used to see if the pump supports Ap-v regulation.

5.2.17 Min Pressure Ap-v
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Input register address: 23
Value range: 0 to 65535
Unit: 0.1 m WS (= 0.98 kPa = 0.0098 bar)

This Input register returns the min possible pressure. It is the pressure that is set when
the operation mode is set to “Ap-v regulation” and the set value is below the
corresponding percentage for min pressure.

Note: pumps that do not support “Ap-v regulation” either set the values to the same as
the Ap-c min value or do not respond with data on this Input register. This Input register
should not be used to see if the pump supports Ap-v regulation.

5.2.18 Max Flow Rate

Input register address: 24

Value range: 0 to 65535

Unit: 0.1 m*h

This Input register returns the max possible flow rate in steps of 0.1 cubic meters per
hour.

Note: pumps that do not support this Input register either set the value to 9999
(decimal) or do not respond with data on this Input register.

5.2.19 Min Flow Rate

Input register address: 25

Value range: 0 to 65535

Unit: 0.1 m¥h

This Input register returns the min possible flow rate in steps of 0.1 cubic meters per
hour.

Note: pumps that do not support this Input register either set the value to 9999
(decimal) or do not respond with data on this Input register.

5.2.20 Supported Errors

Input register address: 26
Value range: 0 to OXFFFF
Unit: See Table 5.9.

This Input register returns the supported errors that can be read in the Input register
address 37 (Error Message). It is a bit set value, and a “1” means that the specified
error is supported and a “0” means that it is not supported. See Table 5.9.

5.2.21 Supported Service Messages

Input register address: 27
Value range: 0 to OXFFFF
Unit: See Table 5.7.

This Input register returns the supported service messages that can be read in the
Input register address 35 (Service Message). It is a bit set value, and a “1” means that
the specified error is supported and a “0” means that it is not supported. See Table 5.7.

5.2.22 Max Power Rating

Input register address: 28
Value range: 0 to 65535
Unit: 1TW
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This Input register returns the maximum power rating under normal circumstances for
the pump in Watts.

5.2.23 Service Message

Input register address: 35
Value range: 0 to OxFFFF
Unit: See Table 5.7.
This Input register returns the actual service needed, see Table 5.7.
Bit number Bit=1 Bit=0 Note
0 Service needed’ No service needed
1 Exchange bearing’ No service needed
2 Oil bearing' No service needed
3 Change sealing' No service needed

All other bits are unspecified and can be either ‘0’ or ‘1.
" In the case of a double pump, this applies to both master and slave.

Table 5.7, Service Message bit set

5.2.24 Error Type

Input register address: 36
Value range: 0 to OXFFFF
Unit: see Table 5.8.

This Input register returns the pump error. If one bit is active an error is present. A
possible list of errors is located in the pump manual.

Bit number Bit=1 Bit=0 Note
0 Module error No error
1 Motor error No error
2 Reserved Reserved
3 Pump error No error
4 Supply voltage error No error

All other bits are unspecified and can be either ‘0’ or ‘1°.

Table 5.8, Error Type bit set
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5.2.25 Error Message

Input register address: 37
Value range: 0 to OXFFFF
Unit: See Table 5.9.

This Input register returns the error as specified in Table 5.9. No warnings are
transmitted over the bus, only Errors (when the SSM relay becomes active in the

Pump).

Bit number

A W DN -2 O

8
9

10
11
12
13
14

Bit =1

Undervoltage'
Overvoltage'

One phase missing'
Idle running’

System pressure too
high'

System pressure to0o
low'

Motor overheated'
Motor error’

Pump blocked'
Module overheated’
Module warning’
Module error’
Sensor malfunction’

Bit=0
No error
No error
No error
No error
No error

No error

No error
No error

No error
No error
No error
No error
No error

All other bits are unspecified and can be either ‘0’ or ‘1.

" In the case of a double pump, this applies to both master and slave.

Table 5.9, Error Message bit set

Note
E04
EO05
E06
E11

E20

E16, E21, E23, E24,
E25, E26

E10, E12

E30

E31, E34, E52
E36, E37, E50
E27, E38, E40, E41

WILO Modbus RTU DigiCon IF-Modul
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5.2.26 Pump Status

Input register address: 38
Value range: 0 to OXFFFF
Unit: see Table 5.10.
This Input register returns the actual pump status.
Bit number Bit =1 Bit=0 Note
0 Pump turned on Pump turned off
1 Left rotation Right rotation
2 Difference Difference <+10% Actual and set point
>£10% difference
3 Extern off active Extern off not
active
4 Double pump Single pump
5 Manual override Normal mode Is set when “manual
override is set by the
IR-Monitor.
6 Q/H values are Normal mode
invalid
7 Extern min active Extern min not
active
13 Wink/Service Normal mode
mode
All other bits are unspecified and can be either ‘0’ or ‘1".
Table 5.10, Pump Status bit set
5.2.27 State Diagnostics
Input register address: 39
Value range: 0 to OxFFFF
Unit: See Table 5.11.
This Input register returns some information about the pump.
Bit Bit =1 Bit=0 Note
number
0 Pump or module error’ No error Activated on all
Errors.
1 Supply error’ No error Activated on EO4,
EO5 and E06.
3 Min regulation limit Normal operation
reached’
4 Max regulation limit Normal operation
reached’
6 Set value out of range’ Normal operation
8 Manual override Normal operation Is set when “manual
override is set by
the IR-Monitor.
10 Pump running’ Pump not running

All other bits are unspecified and can be either ‘0’ or ‘1°.
" In the case of a double pump, this applies to both master and slave.

Table 5.11, State diagnostics bit set
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5.2.28 Effective Capacity

Input register address: 400
Value range: 0 to 200
Unit: 0.5 %

The effective capacity value reports the percentage (5.1.1) of the max. capacity the
pump is currently running on. The scale is given by the maximum value corresponding
to the Current operation mode (0).

5.2.29 Effective Pump Command
Input register address: 402

Value range: 0 to OxFF

Unit: See Table 5.2

The effective set value reports the Pump Command (5.1.2) currently active in the
pump.

5.2.30 Operation Status
Input register address: 404

Value range: 0 to OxFF
Unit: See Table 5.2
The effective set value reports the Pump Command (5.1.2) currently active in the
pump.
This Input register returns some information about the pump.

Bit Bit =1 Bit=0 Note

number

0 Ready for Operation Not ready

1 Pump is operating Not operating

2 Service Required' Not required

3 Warning Present No warning

4 Error Present Not present

5 Final Error Not final

All other bits are unspecified and can be either ‘0’ or ‘1’.

Table 5.12, Operation Status bit set
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5.2.31 Heartbeat count

Input register address: 500..501
Value range: 0 to OXFFFFFFFF
Unit: none

This register counts up the Heartbeats sent by the pump to the IF-Module. The counter
is reset by a restart of the pump communication controller and power on of the pump.
The typical count rate is 1 tick per second. The value is a DWORD where the most
significant WORD is stored in the register 500.

5.2.32 Application Version

Input register address: 700
Value range: 0 to OxXFFFF
Unit: none

This register contains the version of the IF-Module firmware where the main version is
coded into the high byte.

5.2.33 Pump Type Extended

Input register address: 740
Value range: 0 to OxFFFF
Unit: none

This register contains the extended pump type which is identical to the CAN pump
type. The detailed table can be found at http://www.wilo.com/automation.

5.2.34 Current Warning / Error

Input register address: 940
Value range: 0 to OxFF
Unit:

This register contains the Error number displayed at the pump display. For details
please refer to the pump operating manual.

Note: all other registers beside this and (5.2.30 Operation Status) only report final
errors.

5.3 Input registers (special for a Double Pump)

These parameters are not supported by single pumps and can be left unanswered
when using DigiCon-Modbus. When using IF-Modules Modbus all request are
answered, but unavailable parameters always provide their “invalid value”.

. To see whether a pump is a double pump or not, bit number 4 in Input register
address 38 (Pump Status) should be read and evaluated.

Note: If the power to the slave is interrupted, the master automatically switches over to
being a single pump.

Input Description Unit
register
address
9 Operating Hours DP 10 h
65 Actual Differential Pressure (Slave) 0.1 m WS’
66 Flow Rate (Slave) 0.1 m¥h
67 Power Consumption (Slave) 1 kWh
68 Power Rating (Slave) 1w
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69
70
71
80
81
100
102
750°
950°

Operating Hours (Slave)
Mains Current (Slave)
Speed (Slave)

Pump Module (Slave)
Pump Type (Slave)
Error Type (Slave)
Pump Status (Slave)
Pump Type Extended
Current Warning/Error

1m WS = 9.8 kPa = 0.098 bar
not available with DigiCon-Modbus

Table 5.13, Double Pump specific Input register addresses

10 h

0.1A

1 rpm

See Table 5.6.
See Table 5.8.
See Table 5.10.
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5.3.1 Operating Hours DP

Input register address: 9
Value range: 0 to 65534
Unit: 10h

This Input register returns the operating hours of the double pump system.

5.3.2 Actual Differential Pressure (Slave)

Input register address: 65

Value range: 0 to 65534

Unit: 0.1 m WS (= 0.98 kPa = 0.0098 bar)

This Input register returns the actual differential pressure of the slave in a double
pump.

5.3.3 Flow Rate (Slave)

Input register address: 66
Value range: 0 to 65534
Unit: 0.1 m¥h

This Input register returns the actual flow rate of the slave in a double pump.
Note: A pump that does not support this Input register sets the value to 9999 (decimal).

5.3.4 Power Consumption (Slave)

Input register address: 67

Value range: 0 to 65534

Unit: 1 kWh

This Input register returns the total power consumption in kWh of the Slave in a double
pump.

5.3.5 Power Rating (Slave)

Input register address: 68
Value range: 0 to 65534
Unit: 1w

This Input register returns the current power rating of the Slave in a double pump.

5.3.6 Operating Hours (Slave)

Input register address: 69
Value range: 0 to 65534
Unit: 10 h

This Input register returns the operation hours of the Slave in a double pump.

5.3.7 Mains Current (Slave)

Input register address: 70
Value range: 0 to 65534
Unit: 0.1A

This Input register returns the mains current of the Slave in a double pump.

5.3.8 Speed (Slave)

32/44 WILO Modbus RTU DigiCon IF-Modul



WILO

Definition of Modbus RTU on the RS485-Bus

Input register address: 71
Value range: 0 to 65534
Unit: 1rpm

This Input register returns the current speed of the Slave in a double pump.

5.3.9 Pump Module (Slave)

Input register address: 80
Value range: 0 to 255
Unit: see Table 5.6.

This Input register returns the module type of the Slave in a double pump.

5.3.10 Pump Type (Slave)

Input register address: 81
Value range: 0 to 255
Unit: none

This Input register returns the pump type which is identical to the PLR pump type. The
detailed table can be found at http://www.wilo.com/automation.

5.3.11 Error Type (Slave)

Input register address: 100
Value range: 0 to OXFFFF
Unit: see Table 5.8.

This Input register returns the error of the Slave in a double pump.

5.3.12 Pump Status (Slave)

Input register address: 102
Value range: 0 to OXFFFF
Unit: see Table 5.10.

This Input register returns the pump status of the Slave in a double pump.

5.3.13 Pump Type Extended (Slave)

Input register address: 750
Value range: 0 to OXFFFF
Unit: none

This register contains the extended pump type which is identical to the CAN pump
type. The detailed table can be found at http://www.wilo.com/automation.

5.3.14 Current Warning / Error (Slave)

Input register address: 950
Value range: 0 to OxFF
Unit:

This register contains the Error number displayed at the pump display of the Slave. For
details please refer to the pump operating manual.
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6 Pump Support

This chapter contains the supported parameters by Pump.

6.1 Holding registers
These are the supported parameters for the following pump categories.

Holding Description Stratos, MHIE, MVIE, IP-E, IL-E
register TOP-E MVISE
address
1 Set Value yes yes yes
40 Pump Command yes see see
Table 6.2 Table 6.2
42 Operation Mode yes see see
Table 6.3 Table 6.3
44 Tmin for Ap-T yes no " no "
45 Tmax for Ap-T yes no " no"
46 pmin for Ap-T yes no " no "
47 pmax for Ap-T yes no " no "
300? Bus Command yes yes yes
Timer
408..410° PID Parameter no no yes

Holding register not supported by the pump, but the value can be written to the Modbus and read
from the Modbus module.
Not supported by DigiCon

Table 6.1, Holding register pump support
Within the IF-Modules, the registers 40.. 47 and 408..410 are read/writeable as blocks.

6.1.1 Pump Command

Bit Description Stratos, MHIE, MVIE, IP-E, IL-E
number TOP-E MVISE

0 Pump on/off yes yes yes

1 Min Speed yes yes yes

2 Max Speed yes yes yes

3 Reserved no no no

Table 6.2, Pump Command pump support
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TOP-E does not support IF-Module Modbus. For details about the support of IF-
Modules refer to documentation of pump and IF-Modules.

6.1.2 Operation Mode

If the pump does not support the write value, the mode Ap-c (p-c) regulation is
automatically selected.

Value Operation mode Stratos, MHIE, MVIE, IP-E, IL-E
TOP-E MVISE
0 Unknown no no no
1 Fixed speed yes yes yes
2 Reserved no no no
3 Ap-c regulation yes yes (p-c) yes
4 Ap-v regulation yes no yes
5 Reserved no no no
6 Ap-T regulation yes no no
140 PID control no yes yes

Table 6.3, Operation Mode pump support
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6.2 Input registers (Single Pump)
These are the supported parameters for the following pump categories and interfaces.

Input Description Stratos, MHIE, MVIE, IP-E, IL-E
register TOP-E MVISE
address
1 Actual Differential yes yes (p-C) yes
Pressure
2 Flow Rate yes no, always yes
9999
3 Power Consumption yes yes yes
4 Power Rating yes yes yes
5 Operation Hours yes yes yes
6 Mains Current yes yes yes
7 Speed yes yes yes
8 Medium yes no no
Temperature
10 Current Operation see see see
Mode Table 6.3 Table 6.3 Table 6.3
16 Pump Module see see see
Table 6.5 Table 6.5 Table 6.5
17 Pump Type yes yes yes
18 Max Speed yes yes yes
19 Min Speed yes yes yes
20 Max Pressure Ap-c yes yes yes
21 Min Pressure Ap-c yes yes yes
22 Max Pressure Ap-v yes Max yes
Press. p-c
23 Min Pressure Ap-v yes Min yes
Press. p-c
24 Max Flow Rate yes yes yes
25 Min Flow Rate no yes yes
26 Supported Errors see see see
Table 6.8 Table 6.8 Table 6.8
27 Supported Service see see see
Messages Table 6.6 Table 6.6 Table 6.6
28 Max Power Rating yes yes yes
35 Service Message see see see
Table 6.6 Table 6.6 Table 6.6
36 Error Type see see see
Table 6.7 Table 6.7 Table 6.7
37 Error Message see see see
Table 6.8 Table 6.8 Table 6.8
38 Pump Status see see see
Table 6.9 Table 6.9 Table 6.9
39 State Diagnostics see see see
Table 6.10 Table 6.10 Table 6.10
400" Effective Set Value yes yes yes
402" Effective Command yes yes yes
500" Heartbeat Count yes yes yes
700" Application Version yes yes yes
740" Pump Type yes yes yes
Extended
940" Current yes yes yes

Warning/Error
1) not supported by DigiCon
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Table 6.4, Input register pump support
Within the IF-Modules, the registers 1.. 39 and 400..402 are readable as blocks.

TOP-E does not support IF-Module Modbus. For details about the support of IF-
Modules refer to documentation of pump and IF-Modules.

6.2.1 Pump Module

Bit Bit=1 Stratos, MHIE, MVIE, IP-E, IL-E
number TOP-E MVISE
0 Pump is regulated yes, yes, yes,
with a frequency- always 1 always 1 always 1
converter

Table 6.5, Pump Module Info support

6.2.2 Service Message

Bit Bit=1 Stratos, MHIE, MVIE, IP-E, IL-E
number TOP-E MVISE
0 Service needed yes yes yes
1 Exchange bearing yes no, no,
always 0 always 0
2 Qil bearing yes no, no,
always 0 always 0
3 Change sealing yes no, no,
always 0 always 0

Table 6.6, Service Message bit set support

6.2.3 Error Type

Bit Bit =1 Stratos, MHIE, MVIE, IP-E, IL-E
number TOP-E MVISE

0 Module error yes yes yes

1 Motor error yes yes yes

2 Reserved yes yes yes

3 Pump error yes yes yes

4 Supply voltage error yes yes yes

Table 6.7, Error Type bit set support
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6.2.4 Error Message

Bit Bit=1 Stratos, MHIE, MVIE, IP-E, IL-E
number TOP-E MVISE
0 Undervoltage yes yes yes
1 Overvoltage yes yes yes
2 One phase missing yes yes yes
3 Idle running yes yes no,
always 0
4 System pressure too yes no, no,
high always 0 always 0
5 System pressure too yes no, no,
low always 0 always 0
8 Motor overheated yes yes yes
9 Motor error yes yes yes
10 Pump blocked yes yes yes
11 Module overheated yes yes yes
12 Module warning yes yes yes
13 Module error yes yes yes
14 Sensor malfunction yes yes, no,
(4-20mA) always 0

Table 6.8, Error Message bit set support

6.2.5 Pump Status

Bit Bit=1 Stratos, MHIE, MVIE, IP-E, IL-E
number TOP-E MVISE
0 Pump running yes yes yes
1 Rotation direction yes yes yes
2 Difference <>+10% yes yes yes
3 Extern off yes yes yes
4 Single/Double pump yes yes, yes
always 0
5 Manual override yes yes yes
6 Q/H values invalid yes yes, yes
always 1
7 Extern min yes no, no,
always 0 always 0
13 Wink/Service yes yes yes

Table 6.9, Pump Status bit set support
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6.2.6 State Diagnostics

Bit

number

0
1
3

4

6
8
10

Bit=1

Pump or module error
Supply error

Max regulation limit
reached

Min regulation limit
reached

Set value out of range
Manual override
Pump running

Stratos,
TOP-E

yes
yes
yes

yes

yes
yes
yes

Table 6.10, State diagnostics bit set support

6.3 Input registers (special for a Double Pump)

MHIE, MVIE,
MVISE

yes
yes
yes

yes

yes
yes
yes

IP-E, IL-E

yes
yes
yes

yes

yes
yes
yes

These are the supported parameters for the following pump categories and interfaces.

Input

register
address

9

65

66

67

68
69
70

71
80

81
100
102

750"

950"

Description

Operating Hours
DP

Actual
Differential
Pressure (Slave)

Flow Rate
(Slave)

Power
Consumption
(Slave)

Power Rating
(Slave)
Operating Hours
(Slave)

Mains Current
(Slave)

Speed (Slave)
Pump Module
(Slave)

Pump Type
(Slave)

Error Type
(Slave)

Pump Status
(Slave)

Pump Type
Extended
(Slave)
Current

Warning/Error
(Slave)

1) not supported by DigiCon

Stratos,
TOP-E

yes

yes

yes

yes

yes
yes
yes

yes

see
Table 6.5

yes

see
Table 6.7

see
Table 6.9

yes

yes

MHIE, MVIE,
MVISE

always 0

yes

yes

yes

yes
yes
yes

yes

see
Table 6.5

yes

see
Table 6.7

see
Table 6.9

yes

yes

Table 6.11, Double Pump specific Input register addresses support

IP-E, IL-E

yes

yes

yes

yes

yes
yes
yes

yes

see
Table 6.5

yes

see
Table 6.7

see
Table 6.9

yes

yes
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TOP-E does not support IF-Module Modbus. For details about the support of IF-
Modules refer to documentation of pump and IF-Modules.
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7 Transaction Examples

7.1 Single Pump

7.1.1 Example 1: Simple Write
Sending the commands Pump On to the pump with address 1.

Request Description Value Response Description Value
Device address 1 Device address 1
Function code 6 Function code 6
Register address High 0 Register address High 0
Register address Low 40 Register address Low 40
Register value High 0 Register value High 0
Register value Low 9 Register value Low 9
CRC Low 0xC9 CRC Low 0xC9
CRC High 0xC4 CRC High 0xC4

Table 7.1, a simple Write example

7.1.2 Example 2: Simple Read

Reading the Actual Differential Pressure from the pump with address 10. The pump
answers, that it is running with a pressure of 4,5 m WS.

Request Description Value Response Description Value
Device address 10 Device address 10
Function code 4 Function code 4
Starting Address High 0 Byte Count 2
Starting Address Low 1 Register Value 1 High 0
Quantity of RegistersHi 0 Register Value 1 Low 45
Quantity of RegistersLo 1 CRC Low 0xDD
CRC Low 0x61 CRC High 0x02
CRC High 0x71

Table 7.2, a simple read example

7.1.3 A Write example with an error response
Trying to use read the Holding register address 47, but it is not supported and an error
2 is sent as response.

Request Description Value Response Description Value

Device address
Function code

Register address High
Register address Low

Register value High
Register value Low
CRC Low
CRC High

1
3

0

47

0

0
OxF5
OxDF

Device address
Function code
Exception code
CRC Low

CRC High

Table 7.3, a read write example with unanswered data

1
0x83
2

0xCO
OxF1
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7.2 Double Pump

The difference between a single pump and a double pump is that one bit is set in
Status register (Input register address 38) and that more Input registers are accessible.

7.21 Example 4: Simple Read

Reading Pump Status from the pump with address 8. The pump reports that it is off
and that it is a double pump.

Request Description Value Response Description Value
Device address 8 Device address 8
Function code 4 Function code 4
Starting Address High 0 Byte Count 2
Starting Address Low 38 Register Value 1 High 0
Quantity of RegistersHi 0 Register Value 1 Low 16
Quantity of RegistersLo 1 CRC Low 0x64
CRC Low 0xDO0 CRC High O0xFD
CRC High 0x98

Table 7.4, a read write example to a double pump
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8 Version History

Please report errors to sebastian.edman@wilo.com

The latest version of this document can be found at http://www.wilo.com/automation.

Version Date’

1.00 2006-07-07
1.01 2006-12-15
1.02 2007-03-26
1.03 2007-08-29
1.04 2008-05-08
1.04b 2008-07-07
1.04c 2008-10-02
1.05 2008-10-29
1.06 2009-04-27
1.07 2009-11-01
1.08 2010-07-16
1.09 2011-01-04
1.10 2011-06-01
Y YYYY-MM-DD

Table 8.1, Version History

Author
Edman
Edman
Edman

Edman
Edman
Edman

Edman

Edman

Edman

Edman

Henkel
Henkel
Henkel

Description
Created
Added Chapter 6 Pump Support.

Added description and Error Numbers
corresponding to the bits in Table 5.9
and Table 5.11.

Corrected Table 6.2
Updated Table 5.6

Text corrections (Write-/Read-Points to
Holding and Input registers)

Deleted the misleading left over “Data
Type”.

Corrected Table 5.11 (swapped bit 3 and
4)

Updated Table 5.6 (Pump Types)

Corrected Table 6.4 (Stratos does not
support Read-Point 25). Added Pump
Type 0, 254, 255.

Added new IF-Module support
minor corrections

added cross reference for
scaling, Modbus register blocks;
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The data in this document are subject to change without prior notice. Wilo cannot be
held responsible for any problems caused directly or indirectly by using information in
this document.
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