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Welcome to the master-follower configuration training module for the DCS800, ABB DC Drives.

If you need help navigating this module, please click the Help button in the top right-hand corner. To view
the presenter notes as text, please click the Notes button in the bottom right corner.



Objectives

After completing this module, you will be able to
m use master-follower via SDCS-COM-8

m use master-follower via SDCS-DSL-4
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Help

After completing this module, you will be able to use

master-follower via SDCS-COM-8, and
master-follower via SDCS-DSL-4.




Help

Master-follower

When to use:

m Master-follower is typically used when the motors are
coupled (e.g. shafts, gears, chains belts) and no speed
difference between the motors is possible

m in general the master is speed controlled

m the followers are torque or window controlled
i !. J
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The master-follower link is designed for applications in which the system is operated by several drives
and in which the shafts are coupled to each other via gearing, chains, belts etc. The master controls all
followers via a serial communication link. Pulse encoders are recommended for the master and all
followers.

The master is typically speed controlled and the other drives follow the master’s torque or speed
reference. In general, torque control or window control of the followers should be used when the motor
shafts of the master and the follower drives are fixed coupled to each other via gearing, chains, belts
etc. and no speed differences between the drives are possible.
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Master-follower configurations

Classic master-follower:

Master : Follower Master @ Follower
SPC SPC sPC
Speed Torque
DCS800 master-follower:

5 Master |e¢ »| Follower
c Master »{ Follower
E% SPC Control SPC Follower |e » Master
“%S I 1 ¥indow Emergency operation
=5 Speed / torque control ey o
A DD
% Mppw
83

Master-follower comes in a vast variety of variations. The most common are the speed-controlled
follower and the torque-controlled follower.

For example, classic master-follower configurations send either a speed or a torque reference from the
master to the follower. If a speed reference is sent, then the speed controller has to be active in both
drives. The other option is sending a torque reference from the master to the follower. In that case the
master is speed controlled and the follower is torque controlled.

In a DCS800 master-follower configuration all followers from the master can be controlled. Additionally,
it is possible to send a speed reference and a torque reference at the same time. The follower can be
speed controlled, torque-controlled or window controlled. The idea of the window control is to block the
speed controller as long as the speed error remains within a set window. This allows the external torque
reference to have a direct effect on the process. If the speed error exceeds the programmed window,
the speed controller is activated. This function could also be called over/underspeed protection in torque
control mode.

Master and follower functions can be easily swapped in an emergency operation.
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Master-follower configurations
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SDCS-DSL-4
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Classic master-follower with overriding control:

DCS800 master-follower with overriding control:

Feedback

SDCS-COM-8 I

Control

Follower
SPC

1

Reference

Help

In classic configurations the master and all followers have to be controlled directly by the overriding
control. The feedback from for the overriding control has to be collected separately from each drive.

In a DCS800 master-follower configuration only the master can be controlled directly by the overriding

control. All followers can be controlled via the master. This is possible using an SDCS-COM-8 or an
SDCS-DSL-4 configuration.

In a DCS800 master-follower configuration using SDCS-DSL-4 it is possible to collect the feedback
from all followers via the master, because the followers can send feedback to the master.

In a DCS800 master-follower configuration using SDCS-COM-8, the feedback from all drives has to be

collected from each individual drive, because the followers cannot send feedback to the master.
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Master-follower options for DCS800
Using SDCS-COM-8:

® one mailbox with 3 words

Follower

= only broadcast messages b

m transmission speed 2 ms IE‘ Optical
fixed e

Using SDCS-DSL-4:

® 4 mailboxes with 4 words |
each

m bidirectional messages possible

m transmission speed depends on cable
length and parameter setting (min. 5 ms) ,‘--\IH;
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In the DCS800, the master-follower is implemented by using SDCS-COM-8 or SDCS-DSL-4 boards.
Master-follower via SDCS-COM-8 board features one mailbox containing 3 words.

Broadcast messages can only be transmitted from the master to the followers.

The transmission speed is fixed to 2 ms.

The connection is made with plastic fiber optic cables building an optical ring.

Master-follower via SDCS-DSL-4 board features four mailboxes containing 4 words each.

Thus 16 words for bidirectional communication are available.

The transmission speed depends on total cable length and the parameter settings. The fastest possible
communication speed is 5 ms.

The connection is made with twisted pair cables, building a bus system.



Characteristics:
m plastic fiber optic cables

m channel 2 is used for
connection between
SDCS-COM-8 boards

Master-follower via SDCS-COM-8

Master

_ First follower
= ring connection (one R Srrey
master can control up to
4 10 followers) = 1=
c
1S .
£f  m max. length per ring
38 segment is 20 m |
E;E 10t follower s I‘l\====

Help

The master-follower link is made up of plastic fiber optic cables and SDCS-COM-8 boards.

Channel 2 on the SDCS-COM-8 board is used for the master-follower link between the drives.

Thus, an optical ring configuration with one master and up to 10 followers can be created.

The maximum length per fiber optic ring segment is 20 meters.
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Master-follower via SDCS-COM-8

Characteristics and performance:

m the communication is a broadcast message
from the master to all followers

m the transmission speed is 2 ms

m a direct feedback from the followers to the
master is not possible
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The communication between the drives is a broadcast message from the master to all followers.

The master sends its values every 2 ms to the followers. Direct feedback from the followers cannot be
transmitted to the master. Feedback from the followers is either sent via hardware using digital 1/O or
via the overriding control.



Example using SDCS-COM-8

Master parameters (source):
Ch2 MaFoMode (70.09):
Ch2 MasSig1(70.10):
Ch2 MasSig2(70.11):

Ch?2 MasSia3 (70 12)
Ch2 MasSig3(70.12)

Master
MainCtriword (7.01) or UsedMCW (7.04)
SpeedRefUsed (2.17)

TaraRef (2 10
lorgRer3 0)

(£ 1V

Follower parameters (sinks):
Ch2 MaFoMode (70.09):
Ch2FolSig1 (70.18):
Ch2FolSig2 (70.19):
Ch2FolSig3 (70.20):
CommandSel (10.01):

Follower
MainCtriword (7.01)
SpeedRef(23.01)
TorgRefA (25.01)
MainCtriWord

parameter
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i via master

follower signal TorqRefA (25.01) via follower
parameter Ch2 FolSig3(70.20).

Help

» The master mode is selected by setting Ch2 MaFoMode (70.09) to Master. The torque reference source
address is defined in the master by setting Ch2 MasSig3 (70.12) to 210. Two other signals can also be
sent through the link if required. Their addresses are defined by Ch2 MasSig1l (70.10) and Ch2
MasSig2 (70.11). Typical addresses are MainCtrlword (7.01) or UsedMCW (7.04) and SpeedRefUsed

(2.17).

» The follower mode is selected by setting Ch2 MaFoMode (70.09) to Follower. To control start and stop

from the master set CommandSel (10.01) to MainCtrlWord. The connections are selected by Ch2
FolSig1 (70.18), Ch2 FolSig2 (70.19) and Ch2 FolSig3 (70.20) according to the table displayed.

Example:

» Send torque reference 3 from the master to torque reference A of the followers. In the master set Ch2
MasSig3 (70.12) to 210 to get the value of torque reference 3. In the follower set Ch2 MasSig3 (70.12)

to 2501 to write the value to torque reference A.
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Firmware structure master

Ch2 MaFoMode (70.09) = Master, activates read pointer Ch2 MasSig1 (70.10), Ch2 MasSig2
(70.11) and Ch2 MasSig3(70.12).

Torque reference and forque selection

Panel
oW >
oM TerqRe2

@ —a=® > T Co—@
TeeaRer2 TorcetEst i
[Z510 1 ToraRetA Sel Q2 Fter Linbor LG Torgfer3
(B rorrncsor / X *(f— F g [~
A A8 (Local)
orgReta Frc | LoSIShere
TorgRets  [ZS0A0— Torgue ramp (2008 rorqMaxTret
(2239 M rorgmintret
f C2330 Torguaxas
(2505 J{ToraRamply (220 rorgminan

(2508 r=yToraRampDown
(05 {roramac

NotUsed u

o, ..ot 2) —

powee1t, mowens | L | BpeedMn(lard) — ol m i ———— o —————— ——
lower 12, AcwBe 15 P

e —bpesdiint (1 o ) OffiMode (310 n

StopMode (2103

E StopMode (21

LocaLossCrl (2027
Comtosscul (g8 2 | ToraSeMed
FoutStophode (
k €0 Comtosscart (7
n2 ComtossCut (701

l'

page 10

® Copyright 11/8/2021 ABB. All rights reserved.

g Master parameter Ch2 MasSig3(70.12)= 210

g sends the torque value to the follower

5

ADD
g D
<

=

The example from the previous page is provided in the firmware structure of the master.

» The master mode is selected by setting Ch2 MaFoMode (70.09) to Master. The torque reference source
address is defined in the master by setting Ch2 MasSig3 (70.12) to 210. This torque reference value is
sent to all followers.
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Firmware structure followers

Ch2 MaFoMode (70.09) = Follower, activates write pointer Ch2 FolSig1(70.18), Ch2 FolSig2
(70.19) and Ch2 FolSig3(70.20).

Follower parameter Ch2 FolSig3(70.20) = 2501 gets the
torque value from the master.
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The example from the previous page is provided in the firmware structure of the followers.

» The follower mode is selected by setting Ch2 MaFoMode (70.09) to Follower. The torque reference sink
address is defined in the followers by setting Ch2 MasSig3 (70.12) to 2501. Thus, the torque reference
value from the master is received by all followers.
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Master-follower via SDCS-DSL-4
L Master
Characteristics: v I
m communication via DCSLink 2 *
Pl X52:1 [ s1
= one master can control up to 2T 5% ol |
3
10 followers = N
= max. total length of the SH
DCSLink cable is 100 m First follower
sopmTTEE X51:1 B z0mA =
2 a6
—| X52:1 [ s1
gN z rDJoso e J
E‘é X53:1 5 (';I'NDe tion 200 kOhm
g;— | o H |$ ‘ermination
52 | =
§§ 10" follower A DD
EE D

The master-follower link is established with the DCSLink using twisted pair cables and SDCS-DSL-4
boards. The wires must be connected as shown in the picture. X52 and X53 are internally connected
and used to daisy chain the DCSLink cable.

One master and up to 10 followers can be used.
The maximum total length of the DCSLink cable is 100 meters.
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Master-follower via SDCS-DSL-4

Characteristics and performance:

® communication via mailboxes between the
master and all followers

m the fastest transmission speed is 5 ms

m a direct feedback from the followers to the
master is possible
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* The drives communicate with each other via mailboxes between the master and all followers.

» The fastest transmission speed is 5 ms. Due to the use of mailboxes feedback from the followers can
be transmitted to the master.

13
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Master-follower via SDCS-DSL-4

Bus termination:

m the DCSLink is a bus system using twisted pair
cables, therefore

m bus termination is mandatory at the two physical
ends of the bus

Node 1 eoe Node n
l CAN_H l

120 ohm 120 ohm
1%, 114 W 1%, 1/4 W
CAN_L
<
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» The DCSLink is a bus system based on CAN-bus hardware using twisted pair cables. Therefore, a bus
termination with a 120 ohm resistor at the two physical ends of the bus is mandatory.

14
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Master-follower via SDCS-DSL-4

Master

Bus- and ground termination: — X8
- 24V /200 mA
® in this example termination is _Xs?_f_ §
= S1
mandatory at the master and 2 =5 |
the 10t follower - e
X581 Terrmination 200 kOhm
2 'g iy
SDCS-DSL-4 3 -
jumper S1 = 1-2 sets the bus termination First follower
jumper S2 sets the ground termination X51:1 PV z0mA .
2 ag
R v A m— X52:1 st
- .. 10" follower > 3 _om
=S
LN . 52 GNOB
izl | 5‘% Termmination 200 kOhm
2 i
3 (S—

AL ID ED
Mmpmw
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+ In this example the bus termination has to be performed at the master and the 10th follower. Set jumper
S1to 1-2 on both SDCS-DSL-4 boards.

» The ground termination can be set with jumper S2 at the master and at the 10th follower. A hard ground
termination can be achieved by setting S2 to 1-3. An R-C ground termination can be performed by
setting S2 to 2-4.
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Master-follower via SDCS-DSL-4

Set the node ID numbers and transmission speed:

m the master and all followers have to have unique node
ID numbers

m two stations with the same node ID number are not
allowed

m the transmission speed of all devices has to match

Firmware master Firmwarefirstfollower Firmware 10t follower
DCSLinkNodelD (94.01)=1 DCSLinkNodelD (94.01)=2 DCSLinkNodelD (94.01) = 11
BaudRate (94.02) = 500 kBit/s | BaudRate (94.02) = 500 kBit/s BaudRate (94.02) = 500 kBit/s

AL IDED
Mmpmw
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In all bus systems unique node ID numbers are required and have to be set in the master and all
followers.

Two stations cannot have the same node ID number. For example, set the masters node ID number to
1 and add one for each follower.

The transmission speed of all devices has to match. The default baud rate is 500 kBit/s.

16



transfer data

Master-follower via SDCS-DSL-4

Activate the mailboxes:
m the master-follower communication utilizes 4 mailboxes to

m data transfer to any device / node in the system is possible

m positive mailbox node ID numbers only transmit data,
negative only receive data

m to get communication mailbox node ID pairs (e.g., 5 and -5)

AL IDED
Mmpmw

are needed
§ - Firmware master Firmwarefirstfollower Firmware 10" follower
%
gt
gs MailBox1(94.12)=5 MailBox1(94.12)= -5 MailBox1(94.12)= -5
g 4 4
g | l/r
o 14
=3 transmitting data receiving data
£g

Help

After setting the node ID numbers and transmission speed, activate the mailboxes.
The master-follower communication utilizes 4 mailboxes to transfer data.

Thus, data can be transferred to any device in the system.

Positive mailbox node ID numbers only transmit data, negative only receive data.

Attention:

Positive mailbox node ID numbers must be unigue. Negative mailbox node ID numbers can be used by

several mailboxes.

To receive communications, mailbox node ID pairs (e.g., 5 and -5) are needed. Master mailbox one, for
example, is set to 5 and thus transmits data. Mailbox one of the followers is set to -5 and thus receives

data.

17
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Master-follower via SDCS-DSL-4

Activate the communication supervision:

m the communication supervision is activated by means of
MailBoxCycle1 (94.13)

Attention:

m the communication timeout must be set at least twice if
the corresponding mailbox cycle time

Firmware master Firmwarefirstfollower Firmware 10t follower

MailBoxCycle1(94.13) =100 MailBoxCycle1(94.13) =200 MailBoxCycle1(94. %00
A A

tcycle time set timeout
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» After activating mailbox one in the master and all followers, the communication supervision has to be
activated via MailBoxCyclel (94.13).

» The function of MailBoxCyclel (94.13) depends on the setting of MailBox1 (94.12).
* If MailBox1 (94.12) is positive:

» data will be transmitted,
* MailBoxCyclel (94.13) sets the transmitting and receiving intervals,
» valuesfrom 1 -4 ms are too fast and will generate a fault and
» the communication is inactive, if MailBoxCyclel (94.13) is set to 0 ms.

* If MailBox1 (94.12) is negative:
» data will be received,
* MailBoxCyclel (94.13) sets the communication timeout,
» thisis the time delay before a master-follower communication break is declared,
» depending on the setting of ComLossCtrl (30.28) either a fault or an alarm is set and
» the communication fault and alarm are inactive, if MailBoxCyclel (94.13) is set to 0 ms.

» To ensure proper supervision, set the communication timeout at least twice as long as the
corresponding mailbox cycle time parameter.

18



Example using SDCS-DSL-4

Master parameters (source):

| P -4 "

iecvail D (I4

TrmtRecVal1.1(94.14):
TrmtRecVal1.2(94.15):

TrmtRecVal1.4(94.17):

MainCtriWord (7.01) or UsedMCW (7.04)
SpeedRefUsed (2.17)

TaraReaf3 (2 10

‘,u‘h eio(£. 11U

not used

Follower parameters (sinks):

CommandSel (10.01):

TrmtRecVal1.1(94.14):
TrmtRecVal1.2(94.15):
TrmtRecVal1.3(94.16):
TrmtRecVal1.4(94.17):

MainCtriword (7.01)
SpeedRef(23.01)
TorqRefA (25.01)
not used
MainCtriWord

Help

followers
rmtRecVal1.3(94.16).

—~
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» The master mode - transmitting data - is selected by setting MailBox1 (94.12) = 5. The torque reference
source address is defined in the master by setting TrmtRecVall.3 (94.16) = 210. Also, two other signals
can be sent through the link if required. Their addresses are defined by TrmtRecVall.1 (94.14) and
TrmtRecVall.2 (94.15). Typical addresses are MainCtrlWord (7.01) or UsedMCW (7.04) and SpeedRefUsed
(2.17).

» The follower mode - receiving data - is selected by setting MailBox1 (94.12) = -5. To control start and stop
from the master set CommandSel (10.01) = MainCtrlWord. The connections are selected by
TrmtRecVall.3 (94.16), TrmtRecVall.1 (94.14) and TrmtRecVall.2 (94.15) according to the shown table.

Example:

» Send torque reference 3 from the master to torque reference A of the followers. In the master set
TrmtRecVall.3 (94.16) = 210 to get the value of torque reference 3. In the follower set TrmtRecVall.3
(94.16) = 2501 to write the value to torque reference A.

» The master mode - transmitting data - is selected by setting MailBox1 (94.12) to 5. The torque reference
source address is defined in the master by setting TrmtRecVall.3 (94.16) to 210. Two other signals can
also be sent through the link if required. Their addresses are defined by TrmtRecVall.1 (94.14) and
TrmtRecVall.2 (94.15). Typical addresses are MainCtrlword (7.01) or UsedMCW (7.04) and
SpeedRefUsed (2.17).

» The follower mode - receiving data - is selected by setting MailBox1 (94.12) to -5. To control start and
stop from the master set CommandSel (10.01) to MainCtrlWord. The connections are selected by
TrmtRecVall.3 (94.16), TrmtRecVall.1 (94.14) and TrmtRecVall.2 (94.15) according to the table
shown.

Example:

19



» Send torque reference 3 from the master to torque reference A of the followers. In the master set
TrmtRecVall.3 (94.16) to 210 to get the value of torque reference 3. In the follower, set
TrmtRecVall.3 (94.16) to 2501 to write the value to torque reference A.

19
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Firmware structure master

MailBox1(94.12) = 5, configures the master’s first mailbox to transmit data.
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The example from the previous page is provided in the firmware structure of the master.

* The master mode - transmitting data - is selected by setting MailBox1 (94.12) to 5. The torque reference
source address is defined in the master by setting TrmtRecVall.3 (94.16) to 210. This torque reference
value is sent to all followers.
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Firmware structure followers

MailBox1(94.12) = -5, configures the follower’s first mailbox to receive data.

Follower parameter TrmtRecVal1.3 (94.16) = 2510 gets the
torque value from the master.

Torque reference and torgue Selection Panel
o= 2
- o TorcRet2
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P LoadShare ;
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220
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The example from the previous page is provided in the firmware structure of the followers.

» The follower mode - receiving data - is selected by setting MailBox1 (94.12) to -5. The torque reference
sink address is defined in the followers by setting TrmtRecVall.3 (94.16) to 2501. Thus, the torque
reference value from the master is received by all followers.
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Summary

Key points of this module
m use master-follower via SDCS-COM-8

m use master-follower via SDCS-DSL-4
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Help

Now you can use

master-follower via SDCS-COM-8, and
master-follower via SDCS-DSL-4.
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Additional information

®m Firmware Manual (3ADW000193, manual)
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Help

Here are some related documents for further training and additional references.
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Power and productivity
for a better world ™

Thank you for your attention. You may now go ahead and move on to the next unit.
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