ACS 600 MultiDrive System Description

Air-cooled Drives




ManuaIS fOI‘ the Ail‘-COOIed ACS 600 MUItiDrive (English Originals)

GENERAL MANUALS

*Safety and Product Information EN 63982229

* Complete general Safety Instructions

* Technical data for DSU and TSU supplies and Drive Sections:
ratings, power losses, dimensions, weights, fuses etc.

*System Description EN 63700151
General description of ACS 600 MultiDrive

*Hardware Manual EN 63700118

¢ General Safety Instructions

¢ Hardware description of the Drive Section

¢ Cable selection

¢ ACS 600 MultiDrive mechanical and electrical installation
¢ Hardware commissioning of the Drive Section

* Preventive maintenance of ACS 600 MultiDrive

**Modules Product Catalogue EN 64104268
¢ Supply Unit components

¢ Drive Unit components

* Dynamic Braking Units

¢ Drive Ware information

¢ Dimensional drawings

* Single line diagrams

¢ Auxiliary power consumption

¢ Master component tables

**Modules Installation Manual EN 64119010
* Cabinet assembly
* Wiring

**Grounding and Cabling of the Drive System EN 61201998
¢ Grounding and cabling principles of a variable speed drive
system

*EMC Compliant Installation and Configuration for a Power
Drive System EN 61348280

* Included with cabinet-assembled systems only
** Included in Modules deliveries only

SUPPLY UNIT USER’S MANUALS (depending on the supply type
one of these manuals is included in the delivery)

Diode Supply Unit (DSU) EN 61451544

* DSU specific Safety Instructions

¢ DSU hardware and software descriptions
* DSU commissioning

* Earth fault protection options

Thyristor Supply Unit (TSU) EN 64170597
¢ TSU operation basics

e TSU firmware description

e TSU program parameters

¢ TSU commissioning

IGBT Supply Unit User’s Manual (ISU) EN 64013700
* |SU specific Safety Instructions

* Main components of ISU

¢ |SU ratings

* |SU power losses

* |SU dimensions and weights

* ISU fuses

* |SU program parameters

* Earth fault protection options

FIRMWARE MANUALS FOR DRIVE APPLICATION PROGRAMS
(appropriate manual is included in the delivery)

System EN 63700177

* Commissioning of the System Application Program
* Control Panel use

¢ Software description

* Parameters of the System Application Program

¢ Fault tracing

e Terms

Application Program Template EN 63700185
* Commissioning of the Drive Section

¢ Control Panel use

¢ Software description

* Parameters

¢ Fault tracing

e Terms

Standard EN 61201441

¢ Control Panel use

¢ Standard application macros with external control connection
diagrams

* Parameters of the Standard Application Program

¢ Fault tracing

¢ Fieldbus control

Note: a separate Start-up Guide is attached

Crane Drive EN 3BSE 011179

¢ Commissioning of the Crane Drive Application Program
¢ Control Panel use

* Crane program description

¢ Parameters of the Crane Drive Application Program

¢ Fault tracing

CONTROL SECTION MANUALS (delivered with optional Control
Section)

Advant Controller 80 User’s Manual EN 64116487
¢ AC 80 hardware and connections

¢ AC 80 software

* Programming

* Diagnostics

Advant Controller 80 Reference Manual PC Elements
EN 64021737
* Description of PC and DB elements

Advant Controller 80 Reference Manual TC Elements
EN 64331868
¢ Description of TC elements

BRAKING SECTION MANUAL (delivered with optional Braking
Section)

ACA 621/622 Braking Sections User’s Manual EN 64243811
* |Installation, Start-up, Fault tracing, Technical data
* Dimensional drawings

MANUALS FOR OPTIONAL EQUIPMENT (delivered with optional
equipment)

Fieldbus Adapters, I/0 Extension Modules, Braking Choppers
etc.

¢ Installation

* Programming

e Fault tracing

¢ Technical data



Air-cooled ACS 600 MultiDrive

System Description

3AFY 63700151 R0325

EFFECTIVE: 8.11.2000
SUPERSEDES: 18.09.1997

© 2000 ABB Industry Oy. All Rights Reserved.






Table of Contents

Manuals for the Air-cooled ACS 600 MultiDrive (English Originals)
Table of Contents

Chapter 1 — Introduction

Aboutthe Users Manuals. . . ... 1-1
Common Abbreviations. . . .. ... e e e 1-1
ACS 600 Product Family and ACS 600 MultiDrive inBrief . . .. ....... .. ... .. ... ... ... .... 1-2
Main Features. . . . ... e 1-3
Mechanical Construction. . . . ... . .. e 1-4
BUS Bars. . . oo e 1-5
Degree of Protection. . .. ... 1-6
EMC DeSign . . oo e e 1-6
2 1-6
P 22 e e e e 1-6
e 1-6
[P B4R . e 1-6
CablES . . e 1-6
Chapter 2 — Supply Section
Diode Supply SeCtioN . . ... e e 2-1
Overall View . . ... e 2-1
Auxiliary Control Unit (ACU) . . . ... 2-2
OplioNS . .. e 2-2
Incoming Unit (ICU) . . ..o o e e 2-3
Diode Supply Unit (DSU) . . . ..o 2-4
Features . ... 2-4
Six Pulse Connection . . . ... .. 2-4
Twelve Pulse CoNNeCtioN . ... ... . e e e 2-5
OPliONS . . . e 2-5
Thyristor SUPPly SeCtioN . . . ... . e 2-6
OVerall VieW . . e 2-6
Auxiliary Control Unit (ACU) . . . ..o 2-7
Incoming Unit (ICU) . . ... 2-7
Thyristor Supply Unit (TSU) . ... o e ettt e e ettt e 2-8
FeatUIres . . . 2-8
Six Pulse Bridge Connection . . ... . 2-8
Twelve Pulse Bridge Connection . ... ... e 2-9
OptioNal DEVICES . . . ..o 2-10
IGBT Supply SeCHioN. . . ... e 2-11
OVerall VieW . . e 2-11
Auxiliary Control Unit (ACU) . . . ... 2-12

System Description iii



Table of Contents

Incoming Unit (ICU) . . . ... e 2-12
IGBT Supply Unit (ISU) . . ... e e e 2-13
Main Circuit Diagram . ... ... e 2-13
Control ... e 2-13
HarmoniCs . . . .o e 2-13
ISUand DSU in Parallel . . ...... ... e e e 2-13

Chapter 3 — Drive Sections

Inverter Module Frame Sizes. . . . . ... 3-1
Single R2i - RGi UNits ... ... . e e 3-2
Single RBi - R12i UNits . ... ... .. e e e 3-2
Parallel Units . .. ... 3-2

Drive Control . . ..o e 3-2

Optional Features . . ... e e 3-3
Disconnect Switch with Charging Control . .......... ... .. . . . . .. 3-3
External Control Power Supply . .. ... e 3-3
Prevention of Unexpected Start-up . . .. ... ... . 3-3
Control Panel ... ... e 3-3
LED Panel . .. ..o 3-3
Fieldbus Adapter Modules . ... .. i e e 3-3
Analogue I/0O Extension Module . . ... ... . e 3-3
Digital I/O Extension Module . . . . .. ... . e 3-3

Chapter 4 — Braking Section

Overall VieW . . .. 4-1
A ENUATOr. . . . 4-2
Braking Resistors . . . . ... 4-2
Braking Chopper . . ... 4-2
Braking Section Selection ToOl . . . ... ... 4-2

Chapter 5 — Control Section and User Interfaces

Control Section OVerviEeW. . . . ... 5-1
User Interfaces. . . . ... 5-1
LED Monitoring Display . . . . . ..o oot e 5-2
Drives Control Panel CDP 312 . . ... . e e 5-3
Graphical Operating Panel (GOP). . . ... .. e 5-3

Chapter 6 — Process Control

General Information . . .. ... e e 6-1
AUTOMAt ON . . o e 6-1
Advant Fieldbus 100 (AF100) . ... ... o 6-2
INPUES/OULPULS . . . .o 6-2
Advant Controller 80 (AC 80). . . . .. oottt e 6-3
DrVEBUS . . . e 6-4
ModUIeBUS . . ... 6-5
Special /O LinK . ... e 6-6

iv System Description



Table of Contents

Fieldbus LinK . ... .o 6-7
Panel/Printer LinK ... ..o e 6-8
T00l LiNK o e e e 6-8
Related DeviCes . . . ..o 6-9
Application and Motor Controller (NAMC) . . ... ...t e 6-10
Fieldbus Adapter Modules . .. ... .. 6-11
Chapter 7 — PC Tools
DriveWare PC ToO0IS . . . ..o e e e 7-1
DvEWINAOW . .. e 7-1
DIIVESIZE . . . 7-2
DriveBuUilder . . ... . e e 7-2
DriVeSUPPOI. . . . e 7-2
DvELINK. . . o e e e 7-3
DriveDebug . . . ... 7-3
AdvaBuild for WINAOWS . . . . ... o e e 7-4

System Description v



Table of Contents

vi System Description



Chapter 1 — Introduction

About the User’s
Manuals

Common
Abbreviations

This manual includes an overall description of the Air-cooled ACS 600
MultiDrive. Since the ACS 600 MultiDrive is customised out of a
various predesigned components, the user documentation is also split
into parts. On the inside of the front cover there is a complete list of the
manuals. See “a component specific manual” for a detailed information
on a particular issue.

Several abbreviations are used in this manual. They are explained
briefly in the table below.

Table 1-1 Common abbreviations of this manual

ACU Auxiliary Control Unit

AMC Application and Motor Controller is a single board that has a powerful
digital signal processor to implement the inverter and motor control.

APC2  Application Controller is a single board that can control up to four inverters
(AMC) and communicate to several fieldbus systems and I/O devices.

DDCS Distributed Drives Communication System is a communication protocol
that uses a 4 Mbit/s fibre optical data bus dedicated to ABB drives.

DSU Diode Supply Unit

DTC Direct Torque Control is a motor control method.

FIU Filter Unit

/0 Input / Output

ICU Incoming Unit

IGBT Insulated Gate Bipolar Transistor is a voltage controlled semiconductor
type that is widely used in inverters due to the easy controllability and high
switching frequency.

ISU IGBT Supply Unit

LCD Liquid Crystal Display

LED Light Emitting Diode

NAC New AC drive

NAIO Nac Analogue I/O extension module

NAMC Nac Application and Motor Control board

NBIO Nac Basic I/O unit

NDCU  Nac Drive Control unit

NDIO Nac Digital /0 extension module

NDSC Nac Diode Supply unit Control board

System Description
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Chapter 1 — Introduction

ACS 600 Product
Family and ACS 600
MultiDrive in Brief

NPCT  Nac Pulse Counter and Time unit

NTAC Nac pulse encoder interface module

NWIO  Nac Watchdog and I/0O module

PLC Programmable Logic Controller

PPCS  Power Plate Communication System is a communication protocol that
uses an 8 Mbit/s fibre optical data bus dedicated to ABB drives.

RFI Radio Frequency Interference

TSU Thyristor Supply Unit

The ACS 600 product family includes:

* a fully customised product for demanding system applications
(ACS 600 MultiDrive)

» drives for general purpose standard applications
(ACS 600 SingleDrive)

» drives for special applications such as positioning and cranes
(ACS 600 CraneDrive, ACS 600 MotionControl)

e drives for special branches (ACS 600 MarineDrive)

ACS 600 MultiDrive is designed for the optimum configuration in
multiple drive applications. Whether an application involves a drive or
two hundred drives, there is an optimum configuration to meet the
application need.

ACS 600 MultiDrive consists of four different section types: a supply
section; a braking section, several drive sections and control sections.
The section type determines which type of equipment are in each
section cubicle. The modularity is a key-feature of the construction.

System Description
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Chapter 1 — Introduction

A high degree of commonality exists throughout the complete ACS 600
product family. Features such as mechanical construction of inverter
modules, DTC motor control performance and IGBT power
semiconductor technology are common for the complete ACS 600
product family.

In addition, many man-machine interfaces and PC tools for
programming, commissioning and servicing are the same for the
complete ACS 600 product family.

The main features of the ACS 600 MultiDrive include:

e Direct Torque Control
e Excellent torque response and control
¢ Good performance at low speeds
* Low audible noise

e (Cabinet

» Safety features such as separate compartment for standard flat
bus bars and encapsulated sections

e Easy access to main circuit connections with a thermal camera
* Easy re-tightening of main circuit connections

e Common DC Bus Connection
e Shared regenerative energy among drives
e Single rectification unit
* Floor space-saving

e Comprehensive Set of PC Tools
e Familiar and user-friendly Windows environment
* Easytolearn and use

¢ Process Controllers

* For the distributed control of a large drive system, ACS 600
MultiDrive utilises Application Controllers, which can be used
both with the ABB AC and DC drives.

e Small systems can be controlled with a powerful drive
controller, the Application and Motor Controller by programming
the required application software to the circuit memory.

System Description
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Chapter 1 — Introduction

Mechanical ACS 600 MultiDrive cabinet lineup is shown below.
Construction

ACS 600 MultiDrive cabinet has commonality with other ABB cabinets
in business areas other than drives such as distribution and installation.

The mechanical construction enables the use of a thermal camera in
critical main circuit connections. The connections can also be re-
tightened easily because the nut does not fall off from the hold block.

Figure 1-1 The frame is strong and includes a compartment for
standard flat bus bars (no hat installed yet)

1-4 System Description



Bus Bars

Chapter 1 — Introduction

The separate compartment for standard flat AC or DC bus bars is a
well appreciated safety feature in high powers.

The bus bars of the cabinet are typically aluminium as a standard
(copper bus bars with high currents). Optional copper or tin plated
copper bus bars are available to implement the AC or DC bus.

Figure 1-2 DC bus is implemented with standard flat bars (inverter
cables are not tightened and placed yet)

System Description
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Chapter 1 — Introduction

Degree of Protection

EMC Design

IP21

P22

IP 42

IP 54R

Cables

The cabinet complies with several International Protection (IP)
standards. In addition, it is designed to comply with European Union
electromagnetic compatibility directives.

The joints between the cover plates and the frame are sealed. The
cabinet is equipped with cable sleeves for earthing the cable screens.
Conductive gaskets are provided for doors and control cables to
comply with European Union EMC directives.

As a standard, the cabinet is protected against vertically falling water
drops. With doors open, the circuits are protected against solid foreign
objects the diameter of which is 12,5 mm and greater.

This optional class offers protection against vertically falling water
drops when the cabinet is tilted at any angle up to 15° on either side of
the vertical position.

This optional protection class defines that solid foreign objects the
diameter of which is one millimetre and greater have no entrance into
the cabinet. A metallic net with meshes smaller than one millimetre is
provided.

This optional protection class is dust-tight. This is achieved with air inlet
filters. They can be easily replaced while the drive is operating.

The “R” means that the cabinet is provided with a special roof which
contains a clamp for an air channel. Thus, the air outlet is always
connected to the air duct of the industrial plant.

As a standard, the cables enter and exit through the cabinet bottom.
Cable entry and exit through the cabinet top is optional (in some cases,
an extra cabinet is required).

1-6
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Chapter 2 — Supply Section

Diode Supply Section  The diode supply section is functionally divided into three parts:
Auxiliary Control Unit (ACU), Incoming Unit (ICU), and Diode Supply
Unit (DSU).

Overall View The figures below show the ACS 600 MultiDrive with diode supply
section. The main components typically included in the supply section
are drawn using schematic symbols.

Supply section Drive section Control
Section
ACU ICU, DSU
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Supply section with up to B3 size diode supply module:

Unit | Description No.

230 VAC (115 VAC) auxiliary circuit equipment (e.g. starting
ACU | switch, emergency stop switch, relays, protective circuit breakers -

for 230 VAC circuits)

Main disconnector and fuses (fuse-switch) 1
ICU

Main contactor 2

Rectifying diode bridge 3
DSU

Intermediate circuit DC reactor 4

System Description 2-1



Chapter 2 — Supply Section

Supply section

Drive section Control

>
ACU ICU DSU section
00 |O ]
EE]
[o[9]
=

=

,,,,,,,,,

Auxiliary Control Unit
(ACU)

Options

Supply section with size B4 and B5 diode supply modules:

Unit | Description No.

230 VAC (115 VAC) auxiliary circuit equipment (e.g. starting
ACU | switch, emergency stop switch, relays, protective circuit breakers -

for 230 VAC circuits)
Main breaker (including: disconnecting device, load current on/off
ICU switch, long term thermal protection, instantaneous magnetic 1
protection)
Rectifying diode bridge 2
DSU
Intermediate circuit DC reactor 3

The Auxiliary Control Unit includes a 115 VAC or a 230 VAC auxiliary
transformer. In addition, a 24 VDC power source for an emergency
stop signal is located in the auxiliary control unit.

AC voltage measurement meter can be selected to monitor all three
phase-to-phase voltages of the net supply.

One to three AC current measurement meters can be selected to
monitor one or the three phases of the net supply.

An insulation monitor can be used for earth fault protection in IT
(floating) networks.

An arc monitor system includes optical sensors to detect the electric
arc in the bus bar compartment.

2-2
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Incoming Unit (ICU)

Chapter 2 —

Supply Section

The incoming unit includes supply cable terminals and the main
disconnecting switching and protection equipment.

The table below shows the alternative components available for a
supply section including a six pulse Diode Supply Unit (DSU).

Fig.

Equipment

Supply Converter Module Size

B1

B2

B3

B4

B5

Load switch (OETL)

All except

ACA 638-1290-3
ACA 636-2130-3
ACA 638-1615-5
ACA 638-2660-5
ACA 639-1615-6
ACA-639-2660-6
and 800 V units

All except
ACA-636-3220-3
ACA-636-4030-5
ACA-636-4700-5
ACA-636-4950-6
ACA-636-6500-6
and 800 V units

Fuse switch

(OESA) + Contactor

All types

All types

Only

ACA 632-0850-6
ACA 636-1615-6
ACA 633-1700-6

Air circuit breaker
(ABB SACE)

All except

ACA 632-0850-6
ACA 636-1615-6
ACA 633-1700-6

All types

Air circuit breaker
(Merlin Gerin)

All except

ACA 632-0850-6
ACA 636-1615-6
ACA 633-1700-6

All types

*) All Thyristor Supply Sections with B1 module has a fuse switch

PDM-code: 00010321.xls - Rev K

Fig. 1Load switch

rSu;_)pIy_moduIe_ S

0o 0

Ultra
rapid

' fuses

Fig.2 Fuse switch and contactor

B1 to B3:
Ultra rapid fuses

ACA 632-0850-6,
ACA 636-1615-6,

ACA 633-1700-6:
Normal fuses

B1 to B3:
No fuses

| ACA 632-0850-6,
' ACA 636-1615-6,
| ACA 633-1700-6:

Ultra rapid fuses

--— -

»-%\\\@

L. .

Fig. 3 Air circuit breaker
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’__7

P
5 \

\ \

|—Subply_module_ T

0

} |

0

Ultra
rapid

fuses
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Chapter 2 — Supply Section

Diode Supply Unit (DSU) A diode-thyristor bridge converts three phase AC input into DC plus
and minus outputs. The thyristor firing angle is controlled during power-
up when charging the intermediate circuit capacitors. No separate
charging circuit is needed.

The DC reactor is used to smooth the output DC current. DC
capacitors for smoothing the DC voltage are located inside inverter
modules. A cooling fan is provided to transfer the heat loss outside.

Features A Diode Supply Unit has a control board which can provide information
such as AC/DC voltage and current measurements, phase lost
indication, bridge overtemperature and earth fault via an optical DDCS
communication link.

The supply unit has a main contactor or an air circuit breaker control
via digital I1/0s. The cooling fan is supervised with a relay contact.

Six Pulse Connection A six pulse diode bridge consists of three thyristors and three diodes.

DSU Control Board

4 & N,
A | !
ETY NN

\ _

uvw

Figure 2-1 A 525 kVA diode supply unit with a six pulse bridge
connection
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Twelve Pulse Connection

Options

Chapter 2 — Supply Section

A twelve pulse diode bridge consists of two diode supply sections
which are connected in parallel. The supply is phase shifted by 30° for
one of the diode supply units.

N— N\
. DSU Control Board

Diode Diode /
Supply Supply
Unit Unit

Forward

u
\4
W

Bridge Uc

) [ CIIS UINE
o] ) |[ voe i *ffﬁw
A& A

&

Vl}_l"zm:
W DSU Control Board

Two 525 kVA diode supply units with a twelve pulse bridge connection

Twelve pulse supply is used when:
* A high power supply is needed.

¢ The total harmonics distortion needs to be reduced. The 12-pulse
supply remarkably decreases the harmonics fed back to the supply
network by eliminating the 5th and 7th harmonics.

¢ A supply backup (redundancy) is required to minimise the process
down-time in case of failures.

Earthing switch

The device is used to earth the AC bus bars for safety reasons when
work is being done on the system. The device is mechanically or
electrically interlocked with the main switch and can be used only when
the main switch has been disconnected.

RFI filter

The RFI line filter is used for suppressing conducted emissions from
ACS 600 MultiDrive to network. The RFI filter must not be used in IT
(floating) networks. Read more from ACS 600 MultiDrive Safety and
Product Information manual (EN 3AFY 63982229).

Cables/bus bars top entry

The cables/bus bars can enter and exit from the top. In lower power
ratings (< 525 kVA), an extra cubicle is required to implement the cable
top entry.

System Description



Chapter 2 — Supply Section

Thyristor Supply The thyristor supply section is functionally divided into three parts:

Section

Auxiliary Control Unit (ACU), Incoming Unit (ICU), and Thyristor Supply
Unit (TSU).

Overall View The figure below shows the ACS 600 MultiDrive with thyristor supply
section. The main components typically included in the supply section
are drawn using schematic symbols.

Control
Supply section Drive section section
ACU ICU, TSU
S
@
[o[¢]
10
Board

=

Supply section with up to B3 size thyristor supply module:

Unit | Description No.
230 VAC (115 VAC) auxiliary circuit equipment
(e.g. starting switch, emergency stop switch, relays, protective
ACU | Gircuit breakers for 230 VAC circuits). )
TSU I/O board
Main disconnector and fuses (fuse-switch) 1
ICU
Main contactor 2
Rectifying (forward) thyristor bridge 3a
TSU | Regenerating (reverse) thyristor bridge 3b
Intermediate circuit DC reactor 4

System Description



Chapter 2 — Supply Section

Supply section Drive section Control
Section
ACU ICU TSU
D D
! |
[} ® ® ® : 2 : ® : % :
[— | | |
. Boards | | || | ;
[o[¢] I —— [ | I
o T C i C
| | i 0
‘_EgarfdJ =l A I I N y
O o ! —F—7F—' [le ® —mT 0 le ! v . . N .
| ! |
| ! |
| ! |
| ! |
| ! |
| ! |
| ! |

Supply section with size B4 or B5 thyristor supply modules:

Unit | Description No.

230 VAC (115 VAC) auxiliary circuit equipment
(e.g. starting switch, emergency stop switch, relays, protective
circuit breakers for 230 VAC circuits).

TSU I/O board

ACU

Main breaker (including: disconnecting device, load current on/off
ICU switch, long term thermal protection, instantaneous magnetic 1
protection)

Rectifying (forward) thyristor bridge 2a
TSU | Regenerating (reverse) thyristor bridge 2b
Intermediate circuit DC reactor 3

Auxiliary Control Unit  The design of the Auxiliary Control Unit is the same as in the diode
(ACU) supply section. See Auxiliary Control Unit (ACU) under Diode Supply
Section.

Exception: The TSU I/O signal interface board is in the ACU cubicle,
not inside the TSU module.

Incoming Unit (ICU) The design of the Incoming Unit is the same as in the diode supply
section. See Incoming Unit (ICU) under Diode Supply Section.

System Description 2-7



Chapter 2 — Supply Section

Thyristor Supply Unit  Thyristor Supply Unit includes two six pulse bridges, motoring (forward)
(TSU) bridge and generating (reverse) bridge in anti-parallel connection to
convert three phase AC input into DC plus and minus outputs and vice
versa.

The DC reactor is used to smooth the output DC current. DC
capacitors for smoothing the DC voltage are located inside inverter
modules. A cooling fan is provided to transfer the heat loss outside.

Features A thyristor supply unit has a microprocessor based control board which
can provide information such as AC/DC voltage and current
measurements, phase lost, bridge overtemperature and earth fault via
an optical communication link.

The supply unit has a main contactor or an air circuit breaker control
via digital 1/0Os. The cooling fan is supervised with a relay contact.

Six Pulse Bridge A six pulse thyristor bridge consists of six thyristors.

Connection With power ratings greater than 525 kVA if high braking power is not

needed, the generating bridge can be one step size smaller compared
to the motoring bridge.

|| TSU Control Board
o4

i
£3E¥£% ||

N——

\
w

[T]
uvw

Figure 2-2 A 525/525 kVA thyristor supply unit with integrated
motoring and generating bridges
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Twelve Pulse Bridge
Connection

Chapter 2 — Supply Section

In a 12-pulse supply, there are two Thyristor Supply Units connected in
parallel. The operation is controlled by the master TSU, while the
parallel slave TSU follows the commands of the master.

A 12-pulse supply is used when:
* A high power supply is needed.

¢ The total harmonics distortion needs to be reduced. The 12-pulse
supply remarkably decreases the harmonics fed back to the supply
network by eliminating the 5th and 7th harmonics.

e A supply backup (redundancy) is required to minimise the process
down-time in case of failures.

Two 12-pulse configurations are shown below.

12/12-Pulse Configuration 12/6-Pulse Configuration

Master

r

ML

<&

.

Slave

o

AN

Master

f

<&

Slave

o

R

A 12/12-pulse configuration without autotransformers is shown in the
figure above. Both the master TSU and the slave TSU have forward
and reverse bridges enabling equal forward and reverse power flows.

A 12/6-pulse configuration is shown above. The supply is equipped
with an autotransformer. A 12/6-pulse configuration is used if the
maximum reverse power is equal or less than 50% of the forward
power rating. In a 12/6-pulse supply, the master TSU has both the
forward and reverse bridge, while the slave TSU has the forward bridge
only.

System Description
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Chapter 2 — Supply Section

Optional Devices The supply network forms the thyristor bridge commutation circuit. In a
weak supply network the commutation ability needs to be ensured
through some extra arrangements:

* using a higher supply voltage than the nominal motor voltage.
However, this arrangement consumes reactive power which is not
usually desired because of the network voltage rise.

* using an optional autotransformer. This solution does not increase
the consumption of reactive power.

:
1Rt
/
w Bridge B i
X%
o = 4

Figure 2-3 The step-up transformer fits inside the cabinet with ratings
up to 525 kVA.
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Chapter 2 — Supply Section

IGBT Supply Section The IGBT supply section is functionally divided into four parts: Auxiliary
Control Unit (ACU), Incoming Unit (ICU), Filter Unit (FIU) and IGBT
Supply Unit (ISU).

Overall View The figure below shows the layout of ACS 600 MultiDrive with the ISU.
The main components typically included in the supply section are
drawn using schematic symbols.

Supply section Drive section Control
ACU Icu FIU ISU section
D B
® ® ® ® ® @) ®
- 5\?
T [ 4t
2 fN IR
[o1#] L I
|
VY |
: =g Ik : :
® o: 4 s :737 - : ® : ® ®
T T T | I
,,,,,,, : TTT : h'»'v’y )i Lo
\Oboard | =~~~ "~ w !
Control board| I s
7N T
o
Unit | Description No.
230 VAC (115 VAC) auxiliary circuit equipment
ACU (e.g. starting switch, emergency stop switch, relays, protective

circuit breakers for 230 VAC circuits).
ISU I/O board and control board

Main disconnector and fuses (fuse-switch) + main contactor
or

ICU Main breaker (including: disconnecting device, load current on/off | 1
switch, long term thermal protection, instantaneous magnetic
protection)

Charging circuit resistors

FIU AC choke

AC choke cooling fan

IGBT Supply Unit

ISU DC fuses

N oA~ O]|O®|DN

Converter cooling fan
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Chapter 2 — Supply Section

Auxiliary Control Unit

(ACU)

Incoming Unit (ICU)

The design of the Auxiliary Control Unit is the same as in the diode
supply section. See the Auxiliary Control Unit (ACU) under Diode

Supply Section.

Exception: The ISU control board and I/O signal interface board are in
the ACU, not inside the ISU module.

The Incoming Unit includes supply cable terminals, the main
disconnecting and switching equipment and fuses.

The table below shows the alternative components available for a
supply section including an IGBT Supply Unit (ISU).

Converter Module Size

Equipment R8i, R9i, R10i R11i, 2xR11i, R12i, 2xR12i,
. 4xR12i
4xR11i
Fuse switch (OESA) | All types
+ Contactor
Air circuit breaker All types All types
(SACE)

PDM-code: 00018306.xls - Rev F

For the ICU circuit diagrams see the Incoming Unit (ICU) under Diode
Supply Section. The ICU circuit diagrams for the DSU supplies are
valid for the ISU supplies considering the following exceptions:

1. No load switch is available.

2. The main fuses are outside the converter module:

* For modules R8i, R9i and R10i the fuse switch is equipped with
ultrarapid fuses.

¢ For modules R11i and R12i the ultrarapid fuses are located in
the filter unit.

2-12
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Chapter 2 — Supply Section

IGBT Supply Unit (ISU) The ISU is a four-quadrant switching-mode converter. The converter
consists of an IGBT bridge which forms controlled DC voltage from the
supply network AC voltage and vice versa. The hardware is equal to
the inverter hardware.

The AC current of the ISU is nearly sinusoidal at a unity power factor.
In addition, the power flow through the converter is reversible.

Main Circuit Diagram A diagram of the main circuit of the IGBT supply is shown below.

Control and Gate

Drivers Common

e N — — — — — -, DC bus
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w
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Converter

Control  The control and modulation is based on the Direct Torque Control
(DTC) method typically used in ACS 600 motor control. Two line
currents and DC link voltage are measured and used for the control.
The boards are similar to the boards of the inverter.

Harmonics  IGBT Supply Unit does not generate characteristic current/voltage
overtones the way a traditional 6- or 12-pulse bridge does, because of
the sinusoidal waveform of the line current. The typical spectrum of the
line current and line-to-line voltage harmonics is quite wide, but there
are no high individual components.

ISU and DSU in Parallel  In applications where the motoring power is considerably higher than
the braking power and the braking lasts only short time periods, a

Diode Supply Unit can be connected in parallel with an IGBT Supply
Unit.

The parallel configuration is allowed only with a supply transformer
equipped with two secondary windings.
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Chapter 3 — Drive Sections

A drive section includes one to three inverters depending on the
inverter power rating.

Figure 3-1 A 320 kVA /500 V drive section

As a standard the inverters are protected with fuses. An optional
disconnecting switch can be selected to disconnect the inverter from
the DC supply.

The inverter main circuit includes DC capacitors, discharging resistors,
clamping capacitors and six Insulated Gate Bipolar Transistors
(IGBTSs).

Inverter Module Frame Inverter modules are installed into cubicles depending upon the
Sizes physical size of the module. The frame size are: R2i, R3i, R4i, R5i, R6i,
R7i, R8i, R9i, R10i, R11i or R12i.

5..20 kVA 20...60 kVA 60...140 kVA 180...1380 kVA 1440...5140 kVA

R2i
or R4i
R3i or

R5i

R11i R11i R11i R11i
or or or or
R12i R12i R12i R12i

R8i - R12i

|3 Sl
de 09 )

Figure 3-2 Inverter module configurations

R2i
or
R3i

R4i
or
R2i RS5i
or
R3i
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Single R2i - R5i Units

Single R6i - R12i Units

Parallel Units

Drive Control

Power ratings:

— 5-50kVA, 400 VAC range
— 6-60kVA, 500 VAC range
— 9-50kVA, 690 VAC range

DC cooling fans are used to transfer the heat losses outside. They are
located inside the module.

Power ratings:

— 60-1120 kVA, 400 VAC range
— 70-1380 kVA, 500 VAC range
— 60-1380 kVA, 690 VAC range

AC cooling fans are used to transfer the heat losses outside inverter
modules. The fans are used for maximum cooling efficiency with fast
replacement times (separate fan modules).

Power ratings:

- 1440 - 2820 kVA, 400 VAC range
— 1760 - 3450 kVA, 500 VAC range
- 1710 - 5140 kVA, 690 VAC range

Up to four R11i or R12i inverter units can be connected in parallel to
extend the power range. Motor outputs of the parallel inverter units are
connected together with an AC bus or connected together in the motor
end.

There is one Drive Control Unit, NDCU, for an inverter. NDCU contains
the Application and Motor Control Board, NAMC and a Standard I/O
Board, NIOC. The NAMC controls the inverter. With parallel inverter
modules, an optical branching distributes the IGBT control signals.

Application and Motor Application and Motor
Controller, AMC Controller, AMC
CH 3| |cH 2| |cH 1| [cH 0 CH 3| [cH 2| |cH 1] |cH o
PPCS Link (8 Mbps) PPCS Link (8 Mbps)

[ PPCS Branching Unit |
1

Inverter Inverter Inverter Inverter Inverter

& &

Figure 3-3 Control of single and parallel inverter units

3-2

System Description



Chapter 3 — Drive Sections

The power supply of the Drive Control Unit is internal to the DC bus.
This eliminates the need for an external power supply and allows
operation to be independent of the AC supply.

Optional Features Available options for the drive sections are provided in order to give
flexibility to the ACS 600 MultiDrive. The customer can choose the
preferred configuration with options.

Disconnect Switch with  When disconnection of a single drive section is needed without
Charging Control  opening the main switch of the incoming section, an optional DC switch
can be provided instead of the standard fuse base.

In thyristor and diode supply units, the common DC bus is charged in
order to limit the in-rush of current during power-up. The drive units can
have this feature as an option. This is necessary when a drive unit has
a disconnect switch which removes it from the common DC bus
connection.

External Control Power  As a standard, the 24 VDC power supply for powering the control
Supply  boards of a drive unit is from the common DC bus supply voltage.

As an option, a 24 VDC power supply with 115 or 230 VAC input
voltage is available. This is necessary when the user wants to
configure the software or perform various tests without the DC bus
powered. Data loggers can also be secured with an UPS system.

Prevention of Unexpected  For personal safety, operator can have a switch which prevents the
Start-up  unexpected start-up of the drive while servicing the production
machine.

Prevention of unexpected start-up switch disconnects the power from
boards that give control pulses to the inverter power semiconductors.
Thus it is impossible for the power stage to produce an AC voltage
needed to rotate the motor.

Control Panel  See Chapter 5 — Control Section and User Interfaces / Drives Control
Panel CDP 312.

LED Panel See Chapter 5 — Control Section and User Interfaces / LED Monitoring
Display.

Fieldbus Adapter Modules  See Chapter 6 — Process Control / Fieldbus Adapter Modules.

Analogue I/O Extension  See Chapter 6 — Process Control / NAIO-03 (Analogue I/O Extension
Module  Module), optional.

Digital I/O Extension = See Chapter 6 — Process Control / NDIO-02 (Digital I/O Extension
Module  Module), optional.
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Chapter 4 — Braking Section

Typically the ACS 600 MultiDrive is equipped with the optional braking
section if:

* High capacity braking is needed and the ACS 600 MultiDrive cannot
be equipped with a regenerative supply section.

* A backup for the regenerative supply section is needed.

The braking sections include a preselected chopper(s), or chopper(s)
and resistor(s).

Overall View The overall view of the ACS 600 MultiDrive equipped with a braking
section is shown below.
Both in ACA 621 and 622 Only in ACA 622
Braking Sections: Braking Sections:
1 DC fuses 4 Braking resistors (SAFUR)
2  Attenuator 5b Cooling fan
3 Braking chopper (NBRA-6xx) 6b Resistor cabinet

5a Cooling fan
6a Chopper cabinet

Configuration of Parallel Cubicles

o o o o o o o o o o
< ‘ ‘ ‘ ‘ ‘
LA EfRR Rz
M| < < |M|<C < 0O << <0 | << <C|0|<C <
ZlHhZdhD ZHBNZ D BZHD
2 x NBRA + 3 x NBRA +
2 x (2 x SAFUR) 3 x (2 x SAFUR)
- L Of O
[o1¢]
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Attenuator

Braking Resistors

Braking Chopper

Braking Section
Selection Tool

The attenuator damps the intermediate circuit voltage spikes at the
chopper input terminals thus decreasing the chopper stress.

The braking resistors dissipate the surplus energy conducted by the
choppers.

ACA 622 braking sections are equipped with the braking resistors.
ACA 621 braking sections must be equipped with the braking resistors
by the user.

The chopper connects the braking resistor to the intermediate circuit
whenever the voltage in the intermediate circuit (DC bus) exceeds the
maximum limit.

Energy consumption by resistor losses lowers the voltage until the
resistor can be disconnected. The energy generated by the motor
during a fast deceleration of the drive typically causes the voltage to
rise in the intermediate circuit.

The chopper control board supervises system status and detects
failures such as:

* braking resistor and resistor cable short circuits
e chopper (IGBT) short circuit
e chopper control board failure

e chopper and resistor overtemperature

A Microsoft Excel based tool for selecting the braking section is
available. Please ask your local ABB representative.

4-2
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Chapter 5 — Control Section and User Interfaces

Control Section The ACS 600 MultiDrive line-up can be equipped with the optional

Overview control section for housing local process control equipment such as
Advant Controller AC80, panels, I/O units, modems, fieldbus adapters,
communication link branching units, etc. The figure below shows the
ACS 600 MultiDrive with the control section.

. . . Control
Supply section Drive section section
L
L3 * M L] ir.:‘ ol D
[=[¥
]
User Interfaces The ACS 600 MultiDrive offers the user numerous possibilities to

monitor, control and program.

GOP Panel

CDP312 Drives Control Panel

LED Monitoring Display

or/

®
I AB S Soocosbocociacit R
I

Modbus Link (9600 bps)

Drive Control Unit | D:Z)U | | DCU |

Inverter
Module

Inverter
Module

Inverter
Module

Figure 5-1 Man-machine interfaces of ACS 600 MultiDrive
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LED Monitoring Display * Three status indicators: Run, Ready, and Fault
* 0-150% selectable parameter indicator

Figure 5-2 One cubicle can contain a maximum of three LED
monitoring displays, one per inverter

The LED monitoring display is a door mountable unit which is used for
monitoring the ACS 600 inverter modules. It contains three status
indicators: ready, run, and fault, and a LED bar display with the scale of
0 - 150%. The LED bar displays the parameter level of the inverter
which is selected by the software on the NAMC board.

The display is connected to the NAMC board through a standard
Modbus link.

5-2 System Description
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CDP 312

Graphical Operating
Panel (GOP)

Chapter 5 — Control Section and User Interfaces

Two status LEDs (on the panel mounting platform)

Four lines x 20 character backlit LCD display

Functions available:

Enter start-up parameter data

Local control with reference setting

Display actual values

Display and adjust parameters

Display information of five most recent faults and reset

Upload/download complete parameter settings from one drive to
another.

The panel can be attached directly to the door of the cabinet, the cover
of the drive unit, or on a control desk.

16 programmable control keys

High-resolution electroluminescent display, 640 x 640 pixels
Display size: 192 mm x 120 mm

Outer dimensions: 330 mm x 220 mm x 68 mm (w x h x d)
Power Consumption: 24 VDC, 0.8 A

Process Interface: RS 485, multidrop, 19.2 kbit/s

Weight: 3 kg

Protected to IP 65

System Description
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Chapter 6 — Process Control

General Information Advanced interfacing, utilising data set communications and open
programming methods, allow the ACS 600 MultiDrive to be connected
and tightly co-ordinated with ABB and non-ABB control systems. All of
the ABB process controllers share a common programming language
and tool, the AdvaBuild Function Chart Builder, which enables reusable
code and future expandability to be easily taken into account.

Automation ABB’s Advant Open Control System (Advant OCS) can be utilised with
large production lines. The Advant OCS comprises several scalable
process controllers, the Advant Controllers. They provide hundreds of
centralised analogue and digital I/O points which can be further
expanded up to thousands of 1/O points using distributed control.

The Advant automation products provide a range of top-level
controllers — such as AC 80/110/410/450/460, MasterPiece 200/1,
Advant Station 500 — which complement the ACS 600 MultiDrive for
large systems. (These controllers are defined in greater detail in the
respective product manuals.)

TCP/IP Plant Network

Advant Station 500
Operator Station
AdvaCommand

MasterBus 300/300E Control Network

o S L N

1 | Advant il il | Advant E [l MasterPiece
|| "JJ'“ Controller [:i = } Il Controller | ‘ ‘
mmum- Windows I

0 L§ 200/1
it | 450 or 460 410
R L2 .

Process Controller
‘‘‘‘‘‘ Advant Fieldbus 100 Fieldbus Network

Process Controller

LL@
2

1
) 1
“HHHH Advant Controller 110
|

mﬂl:l

&

Figure 6-1 Event handling via ABB process controllers
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Advant Fieldbus 100
(AF100)

Inputs/Outputs

Advant Controllers employ the Advant Fieldbus 100 (AF 100)
communication bus. It is a high speed communication link intended for
communication between an Advant Controller 400 Series, Advant
Controller 110, Advant Controller 80, and S800 I/O Stations, AdvaSoft
for Windows, and other equipment adapted for the bus.

The AF 100 is specifically designed for real-time applications. It
features reliable, cyclic data transfer as well as event-driven
background transfer of service data. The AF 100 features a master
scheme, distributed to one or several communication interfaces on the
bus. Such an interface is called the bus administrator.

The ACS 600 MultiDrive utilises numerous I/O devices to collect and
send process information. When the Advant Controller 80 (AC 80)
solution is used, the I/O modules connected to it collect the process
information that is required to control the drives correctly. The inverter
unit I/O is mainly used for inverter-specific safety features such as
emergency stop, start inhibition and motor temperature supervision
with a Pt100 sensor.

With the AC 80, also the inverter unit I/O can be used to collect process
information. However, this information must first be sent to the AC 80
and then again back to the inverter units to control the motors.

6-2
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Advant Controller 80  The ACS 600 MultiDrive is integrated to an Advant OCS by using the
(AC 80) Advant Controller 80 (AC 80) which is specially designed for control of
drives. The AC 80 can also be used independently, or connected to
another AC 80 via an AF100 bus. In a configuration like this, an
additional bus administrator device, such as a CI627A Communication
Interface, is required.

The AC 80 features a system control with a processing unit capable of
handling the process control and peripheral devices. The AC 80 is a
single processing unit which has various I/O options to fully integrate
the dedicated drives controller with both drives and upper level control

systems.

Figure 6-2 gives an overview of the connections of the AC 80, followed
by a brief description of each I/O link. These are detailed further in the
AC 80 User’s Manual (EN 3BFE 64116487) and the S800 I/0O User’s
Guide (EN 3BSE 008 878).

AC110 Series
Controller

[

Advant Fieldbus 100 |

AC400 Series
Controller

o ) ] “v I

-l

Tools Link

@ Service Link (RS 232C) e

Panel/Printer Link (Modbus/RS-485)

|
| :TS‘

Fieldbus Link

] ] (e.g. PROFIBUS)
Special I/0 Link

II_I I_I | Special I/O Devices,

. 1| DSU Supply Units
o e e

Electrical ModuleBus

Optical ModuleBus
I_I I_I 1 I_I I_I

ﬁ"‘:g F*: es f“z‘g F*: Ff:

1/0 Clusters (S800 I/0 Devices)

DriveBus

8800 1/0 Devices

NAMC
Motor
Control

NAMC
Motor
Control

NAMC
Motor
Control

Drives

Inverter Inverter

Inverter

Figure 6-2 The connections of the AC 80

System Description

6-3



Chapter 6 — Process Control

DriveBus  The optical DriveBus link can be used for controlling 12 NAMC-based
drives or inverter units. The connection of multiple drives requires the
use of a DDCS branching unit (NDBU), which enables the construction
of a logical bus with physical star topology. Branching units can be
chained together.

The DriveBus link can employ both plastic and HCS fibre optic cables.
The use of HCS cables enables longer distances; the maximum length
of the bus is 15 m for plastic cable, 200 m for HCS cable.

DriveBus uses a communication speed of 4 Mbit/s, with a message
cycle time of 50 ps (asynchronous). The specified transfer capability is
16 data sets (8 data sets in each direction) per millisecond. One data
set consists of three 16-bit words.

Communication delays are shown below.

CPU Board A
Application Program t  >2ms (according to application program)
V
AC 80 A
‘ Dual Port RAM ‘
t 03to2ms

NCB Board

v

A

NDBU-95 DDCS

Branching Unit t 1 psapprox.

Data Set Table Inverter w/ System Application Program:
1st Reference/Status data set: 2/2 ms
2nd Reference/Status data set: 4/4 ms
Other Ref./Status data sets: 10 to 500 ms

Inverter w/ Standard Application Program:
1st Reference/Status data set: 12/12 ms

Inverter or t 2nd Reference/Status data set: 12/100 ms
Parameter Table

Supply Unit IGBT Supply Unit (ISU):
1st Reference/Status data set: 4/4 ms
Other Ref./Status data sets: 100 to 1000 ms

{} {} Thyristor Supply Unit (TSU):

1st Reference/Status data set: 2/2 ms
Control Other Ref./Status data sets: 10 to 1000 ms
Reference Chain v

Figure 6-3 Signal delays between the AC 80 and NAMC-based
inverter/supply units on DriveBus

6-4 System Description



ModuleBus

Chapter 6 — Process Control

ModuleBus is used for connecting I/O devices (or NAMC-based
inverters). The AC 80 and the devices connected to ModuleBus form
an 1/O station. One 1/O station can handle up to 384 digital 1/0 signals
or 192 analogue /O signals.

ModuleBus is divided into electrical and optical busses which are
logically the same bus. The electrical ModuleBus link is made up of
S800 I/0O devices installed side by side on the same mounting rail as
the AC 80 itself. Extension cables may also be used to install I/O
devices of different types onto different mounting rails. The maximum
length of the bus is 2 metres.

The optical ModuleBus link is constructed as a ring on the optional
TB810/811 Optical Port, plugged onto the AC 80. NAMC-based drives
can be connected directly to the link, while S800 I/O devices can be
connected using TB820 ModuleBus Modems. The maximum number
of S800 devices and drives on the optical ModuleBus link is 12.

S800 I/O devices are distributed modular 1/0 units which communicate
with Advant controllers over an AF100 bus. Each S800 I/0O device
consists of a module termination unit (MTU) and an I/O module
installed on it. Table 6-1 below shows the typical S800 I/O module
types used with the AC 80. For more information on the different S800
I/O devices available, refer to the S800 I/O User’s Guide (EN

3BSE 008 878).

Communication delays are shown in Figure 6-4.

Table 6-1 Typical S800 I/O modules used with the AC 80

Module Type Channels | Channel Type
Alg10 8 0to20mA,0to 10V
Al820 4 +20mA, £10V,+5V
Al835 8 for Thermocoupling, mV
AO810 8 0to20mA,0to 10V
A0820 4 +20mA, =10V, =5V
DI810 16 24V DC (current sink)
DI814 16 24 V DC (current source)
DI820 8 120V AC
DI821 8 230V AC
DO810 16 24 V DC (current sourcing)
DO814 16 24 V DC (current sinking)
DO820 8 230 V (relay)

System Description
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Special I/O Link

This DDCS-protocol, fibre optic ring can be used for connecting up to
eight 1/0O devices to the AC 80. The transmission speed of the Special
I/0 connection is 4 Mbit/s, and the maximum transfer capability 4 data
sets (2 data sets in each direction) per millisecond. One data set
consists of three 16-bit words.

The Special I/0 connection can be used with the following devices:

NBIO 21 (Basic I/O Unit 2)
Two analogue inputs, 0...2 V, 0...10 V, -10...+10 V or 0...20 mA.
Resolution: 12 bits, except for -10...+10 V (11 bits + sign bit).
Hardware filtering time constant: 10 ms

* Two analogue outputs, -10...+10 V or 0...20 mA. Resolution: 12
bits. Hardware filtering time constant: 1 ms

* Three digital inputs, 24 VDC or 115/230 VAC. Hardware filtering
time constant: 8 ms. Individually isolated

* Two relay outputs. Switching capacity: 6 A at 24 VDC (resistive
load), 0.2 A at 120 VDC (resistive load), 6 A at 250 VAC. Maximum
continuous current: 2 A

NBIO-31 (Basic I/O Unit 3)

* Four digital inputs, 24 VDC or 115/230 VAC. Hardware filtering time
constant: 8 ms. Individually isolated

* Three relay outputs. Switching capacity: 6 A at 24 VDC (resistive
load), 0.2 A at 120 VDC (resistive load), 6 A at 250 VAC. Maximum
continuous current: 2 A

NWIO-01 (Watchdog and I/0 Module)

* Two digital inputs, 24 VDC or 115/230 VAC. Hardware filtering time
constant: 8 ms or 1 ms (selectable). Individually isolated

* Two relay outputs. Switching capacity: 8 A at 24 VDC (resistive
load), 0.4 A at 120 VDC (resistive load), 2000 VA at 250 VAC.
Maximum continuous current: 2 A

* 1 watchdog timer. Time constant: 1 s or 0.2 s. Enabled with switch.
Connected to relay output DO2.

NAIO-03 (Analogue I/0 Extension Module). See Chapter 6 —
Process Control / NAIO-03 (Analogue I/O Extension Module), optional.

NDIO-02 (Digital I/O Extension Module). See Chapter 6 — Process
Control | NDIO-02 (Digital I/O Extension Module), optional.

NTAC-02 (Pulse Encoder Interface Module). See Chapter 6 —
Process Control / NTAC-02 (Pulse Encoder Interface Module),
optional.

6-6
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NPCT-01 (Pulse Counter and Timer Unit)

» Two encoder inputs, single-ended or differential, A, B, Z, A, B, Z.
Maximum signal frequency: 300 kHz. Signal level/power supply for
encoder: 15 or 24 VDC. Speed feedback resolution: 24 bits. Position
feedback resolution: 16 bits

e Two programmable, 24-bit-wide counters

* Four digital inputs, 24 VDC. Individually isolated

e Four digital outputs, open emitter/collector. Maximum output
voltage: 30 VDC. Maximum output current: 100 mA. Individually
isolated.

NDSC-01, the control board of a Diode Supply Unit (DSU).

This DDCS-protocol, 4 Mbit/s fibre optic link can be used for
connecting the AC 80 to an open fieldbus. The AC 80 primarily
supports extended mode fieldbus adapters. Extended mode adapters
are specifically designed for use with the AC 80, and are suitable for
transferring large amounts of data.

AC 80 delay for
handling signals
from/to 1/Os

Fieldbus adapters

PROFIBUS — NPBA-80

(160 words, max. 16 subaddresses)
DEVICENET — NDNA-80

(120 words, max. 16 subaddresses)

DDCS delay

(cycle time typically
20...40 ms per subaddress)

A
\ 4
_;?_ E

1
- B NBIO-21
- DDCS delay
- B@ < NTAC-02
= : NAIO-02
NDIO-01
for different delays see
ACS 600 Catalogue
ModuleBus delay _
i - 3?" 3?" 3?" 5 1

= = - = -
| | | |

= = ===

$800 I/0 modules

for different delays see
ACS 600 Catalogue or
$800 I/O User's Manual

Figure 6-4 Signal delays between I/O devices on ModuleBus, Special
I/O and Fieldbus Link, and the AC 80

For more information on extended mode adapters, see their respective

protocol manuals. For information on connecting the AC 80 to other
fieldbus systems, contact an ABB representative.

Table 6-2 Available extended-mode fieldbus adapter modules

Type Protocol Manual Code (English)
NDNA-80 DeviceNet 3BFE 64336886
NPBA-80 PROFIBUS-DP 3BFE 64248260

System Description
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Panel/Printer Link  The panel/printer connector is a Modbus-protocol RS-485 interface for
up to 8 devices. The panel/printer link can be operated in two modes
(only one of which can be active at a time):

Panelbus mode: for connection of Slave devices such as the CDP 80
Control Panel or a Centronics-interface alarm printer.

MultiVendor mode: for connection of a Man/Machine Interface (MMI) —
such as the Graphical Operator Panel (GOP) from ABB Industry Pulp &
Paper — or external Modbus-protocol Slave or Master devices.

See Figure 6-5.

Table 6-3 Devices connectible to the Panel/Printer Link

MultiVendor Mode Panelbus Mode
Required DB MVICHAN, MVINODE, MVB PANBUS
Appllcatlon_ PANC (for CDP 80),
Programrr.nng PC none PRTCON (for printer),
Elements: MODR and MODW (for other devices)
Modbus Mode: Master Slave Master
MMI (e.g. GOP) CDP 80 panel
and/or One master device and/or
Connectible Devices: slave AC 80s (e.g. PC or master NAPI-01 printer interface
and/or AC 80) and/or
other slave devices other slave devices

Tool Link  This DDCS-protocol fibre optic link can be used for connecting the
AC 80 to a PC equipped with e.g. DriveDebug. The PC must be
equipped with a NPCM-01 PCMCIA/DDCS interface or an NISA-03
ISA/DDCS interface. For more information on PC tools, see Chapter 7
— PC Tools.

Panel/Printer Link (RS-485), Max. Comm. Speed 38.4 kbit/s

Alarm printer

@ P DDCS Communication Speed: 1 Mbit/s
|

PC with Drive Ware

Figure 6-5 Communication speeds on the Panel/Printer and Tool links

6-8 System Description




Related Devices

Chapter 6 — Process Control

CI626A/CI1627A AF 100 Bus Administrators

The CI626A and Cl627A are stand-alone AF 100 bus administrators
that can be used when no other administration-capable devices are
present on the AF 100 bus. (For example, AC 80 units connected by an
AF 100 bus require an additional bus administrator.) The CI626A has
coaxial AF 100 connectors while the C1627A has twisted-pair screw
connectors.

NDBU-85/NDBU-95 (DDCS Branching Units)

While DDCS data buses normally have a ring topology, the NDBU
branching units can be used to construct a star communication
configuration, thus allowing the disconnection of one or more ACS 600
inverter modules without disrupting the entire system.

NOCR-01 (Optical Converter/Repeater Unit)

The NOCR can be used as a converter between different types of
optical components. In addition, two NOCR units can be used to extend
the maximum length of an optical DDCS link up to 1.2 km. The long-
distance link between the NOCR units uses Hard Clad Silica (HCS) or
Glass Optical Cable (GOF).

NMBC-01 (Modbus Termination Unit)

This board is used as a connection/termination unit on the panel/printer
link of the AC 80. The NMBC provides a terminal block for a twisted-
pair bus (to a MMI, or the NAPI Alarm Printer Interface), as well as
jacks for a CDP 80 control panel and an NDPI-21 control panel
interface.

NAPI-01 (Alarm Printer Interface)

This board interfaces a Centronics alarm printer with the twisted-pair
bus provided by NMBC-01. The board has two bus cable connectors to
enable an intermediate connection.

System Description
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Application and Motor The Application and Motor Controller (NAMC) is used in inverter units
Controller (NAMC) throughout the whole ACS 600 product family. The NAMC utilises a

high speed digital signal processor, ASIC technology and optical high
speed communication channels. The NAMC contains the unique DTC
motor control as well as the application program. ACS 600 MultiDrive
inverter units are usually equipped with the System Application
Program, but other application programs of the ACS 600 family can be
selected as well, or a custom application program can be created using
the Function Chart Builder.

As standard, the NAMC and standard I/O board (NIOC) are packaged
into one Drive Control Unit (NDCU)

Figure below presents the communication links of the NAMC board.

Application and Motor
Controller (NAMC)

fore] feriz] fera] [ero] [ ]
| (DDCS) | AC80
@ PC Link (DDCS)
Master / Slave Link (DDCS) (PPCS)
I
/0 Link INT

| Standard I/0 board I_— (DDCS)

Temperature measurement Pt100

| Analogue extension module

Speed feedback ek

| Digital extension module 5
I

| Pulse encoder interface

Figure 6-6 NAMC communication links

NIOC (Standard I/0 Board)

* Two current analogue inputs, 0(4)...20 mA. Resolution: 10 bits

* One voltage analogue input, 0(2)...10V. Resolution: 10 bits

* Two current analogue outputs, 0(4)...20 mA. Resolution: 10 bits

* One constant voltage output, 10 V +0.5%

* Six digital inputs, +24 V

* Three relay outputs. Switching capacity: 8 A at 24 VDC or 250 VAC,
0.4 A at 120 VDC. Maximum continuous current: 2 A

NAIO-03 (Analogue I/0 Extension Module), optional

* Two analogue inputs, +0(4)...20 mA, +0(2)...10 V, or £0...2 V.
Resolution: in unipolar mode 12 bits; in bipolar mode 11 data bits +
sign bit

* Two analogue outputs, 0(4)...20 mA. Resolution: 12 bits

* Inputs and outputs galvanically isolated from power supply and from
earth

* DIN rail mountable
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Fieldbus Adapter Modules

Chapter 6 — Process Control

NDIO-02 (Digital /0 Extension Module), optional

Two digital inputs, 110...230 VAC or 24...250 VDC

Two relay outputs. Switching capacity: 2000 VA at 250 VAC, 8 A at
24 VDC (resistive load), 0.4 A at 120 VDC (resistive load). Maximum
continuous current: 2 A

Inputs and outputs galvanically isolated from power supply and from
earth

DIN rail mountable

NBIO-21 (Basic I/O Unit 2), optional. See Chapter 6 — Process
Control / NBIO-21 (Basic I/0O Unit 2).

NTAC-02 (Pulse Encoder Interface Module), optional

15 or 24 VDC signal level and power supply for encoder
Single ended or differential inputs

A, B, Z, A, B, Z; A and B 90° (electrical) apart from each other
Maximum signal frequency: 100 kHz

Speed feedback resolution: 15 bits

Encoder input Isolated from power supply and from earth

DIN rail mountable

Fieldbus adapter modules are used for connecting an NAMC-based
inverter unit directly to a fieldbus. The fieldbus adapters listed below
are compatible with the ACS 600 System Application Program. For
other drive application programs, check the compatibility with your ABB
representative. Further information on the fieldbus adapter modules is
available from the product documentation.

AF 100 Adapter Kit (NAFA-01)

Building Automation Adapter Module (NBAA-01)
CANopen Adapter Module (NCAN-02)

CS 31 Adapter Module (NCSA-01)

DeviceNet Adapter Module (NDNA-02)
InterBus-S Adapter Module (NIBA-01)
LONWORKS® Adapter Module (NLON-01)
Modbus Adapter Module (NMBA-01)

Modbus Plus Adapter Module (NMBP-01)
PROFIBUS Adapter Module (NPBA-02).

System Description
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Chapter 7 — PC Tools

Drive Ware PC Tools The Drive Ware family of PC tools includes Windows-based
applications for commissioning, control and maintenance of ACS 600
drives.

Drive Window  Drive Window is an application designed for online commissioning and
maintenance purposes. It is possible to adjust the parameters, read the
actual values and control up to 255 drives with Drive Window. It is also
possible to follow trends, draw graphs and load custom-made
application software to the drives.

DrivesWindow V. 0.1 - Monitoring : 2 : ACS607 55kW
File Edit ¥Yiew Options Drive Tools MonitorCommands Window Help

= Paramciers&Signals : 2 : ACS601 55kW | <]~
O ON-LINE  ® OFF-LINE > |[<< |

1D | Name | Value |Unil Min | Max |[*
20 LIMITS
20.1 MINIMUM SPEED

202 MAXIMUM SPEED E‘ E‘
20.3

MAXIMUM CURREN
20.4 MAXIMUM TORQUE 2: ACSE0T S5RW

205  OVERvOLTAGE cTR|| "™
20.6  UNDERVOLTAGE C L /\ / ﬁ
21 START{STOP 5.0
210 START FUNCTION \ / )}gﬁ%
212 CONST MAGN TIME||5 500 [,

250

2@ S [kl ElA

Feady [ [ [

The Drive Window kit includes:

e either an ISA/DDCS or a PCMCIA/DDCS connection kit
e a pair of fibre optic cables

¢ installation CD-ROM.

Multiple drives are connected in a ring. Using DDCS branching units, a
more reliable star topology can also be realised.
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Chapter 7 — PC Tools

DriveSize

DriveBuilder

DriveSupport

DriveSize is an application designed for dimensioning of motors (ABB
or customer-specified AC motors), drives and transformers in a drive
system. Drive Size comes with MotSize, a dimensioning tool for direct-
on-line motors.

Drive Size supports the following functions:
* Ambient conditions

* Motor load types: constant power; constant torque; constant torque
and power; squared torque

¢ Cyclic motor load types: standard duty cycles S1 - S30 and DCI -
DCIV; customised duty cycles

* Motor temperature rise class and cooling class selections

* Network harmonics calculation

* Supply unit power factor and DC voltage calculation

* Numerical and graphical display of unit capabilities

» Selection of alternative motors, inverter units or supply units

* Imperial and metric units.

DriveBuilder is a tool for generating bills of material, actual cabinet
dimensions and electrical single-line diagrams. In addition,

DriveBuilder produces system-specific customer documentation on the
grounds of user input as well as information imported from DriveSize.

DriveSupport is a multimedia-based service tool for ABB drives. It
provides actual pictures and clear instructions for troubleshooting and
servicing the drive. Drive Support also creates a maintenance record,
including types of faults, operators’ names, and service activities
performed since start-up.

The customer can tailor Drive Support to meet the needs of his specific
process by adding his own graphics, user language, more detailed
instructions, spare part numbers and contact information.

7-2
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Chapter 7 — PC Tools

DriveLink DriveLinkis an application for connecting ABB drives with PC-based
monitoring systems. DriveLink is compatible with all Windows
applications that support DDE (Dynamic Data Exchange), such as
WonderWare Intouch®, Genesis®, Excel®, Visual Basic®, DriveSupport
and Adva Command®.

DriveLink

DriveLink

/

DDCS Interface Card

DE= Microsoft Excel Chart

I} (.

Invgrﬁer Inverter

Pump 1 Pump 2 Pump 3 Pump 4

DriveDebug Drive Debug is an advanced diagnostic tool for devices that use ABB’s
DDCS protocol. These include e.g. the Advant Controller 80 and the
ACS 600. Using DriveDebug requires an ISA/DDCS or a PCMCIA/
DDCS interface, depending on type of computer used.

Drive Debug can be used for data logging, setting and backing up
parameters, backing up the whole application program and graphical
trending of actual values, application variables and/or memory
locations, etc.

7 DriveDebug - Ranta_koe - Default Target - 0.1

[_[5]>]
Fle Edit Taget Config Monwin AC60%/0 Tiendwin Macowin Dlogwin TrendLogwin \windows
ElMonitoring (0) Parameters ol x]
0 1.62 MOTOR SPEED [rpm]
@ 1.86 MOTOR CURRENT [A] ACTUAL SIGHALS: -
58 1.18 ACS608 TEMP [C] ;[>48] Is this 1.81 PROCESS SPEED a%
+4668630 time_lo (X:000056) 1.82 SPEED 8 rpm
72.7231 1.14 OP HOUR COUNTER [n] 1.03 FREQUENCY 8 Hz
+40 time_hi (X:000057) 1.84% CURRENT 8 A
+0 .PC1.10.1:0N (1938) L]
+0 _PC1.12.3.34:1 (992) 0 %
+0 _PC1.10.1:RUN (105) 1.07 DC BUS VOLTAGE U ou
+8 .PC1.11.1:0H (11) 1.88 MAINS UOLTAGE 415 U
+8 .PC1.11.1:RUN (13) 1.09 OUTPUT UOLTAGE 8 u
| 1.18 ACS600 TEMP 58 Cc
E 8 [=] S|
~u 0 1.04 CURRENT [A] 0 1.05 CURRENT [A] Param Target
L | @ 1.82 SPEED [rpm @ 1.82 SPEED [rpm
Il 6.5565560 time 1o (X:000056) 955565631 time lo (X:060056) Interval: |4 ms
P 8 _PC1
F
m| 2 Step: | 30rpm |
1.000
L Ry IR SERRRR R 0.667 f-oonnoo S RPN RS S
0.333--.4-- 0.333| -
ATV R ARAARR AR AR AR IRAR
[O=FE) Sl - T Control Panel [Target = 0.1) =l B
LocfRem | Stat |  stop | Ref Value [70 %)
0.667 - U CoastStop | Reset | Refvalue | Jppse EEA
FAULT
-1.000 .0001 n n r r r : sec
-8192.0 -6553.6 -1915.2 2.0 -1.6 -1.2 -0.8 -0.4 14:22:25
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AdvaBuild for AdvaBuild for Windows is an engineering tool for creating and

Windows modifying application programs. The programming is function block
orientated. The PC tool is common for products such as the NAMC
(Application and Motor Controller) and the Advant Controllers.

Applications created using an older programming tool, the Function
Chart Editor (FCE) can be imported.

=| AdvaBuild Function Chart Builder - Node: BLOCKTST/ARI_TEST el [
File Edit View Options PC-Section PC-Terminal Target Test Window Help
EEEE][EE] [zoomse | [EEER] e HEEE ELE] B
+
=] <3> PC Section - PC1:2 -
-2 DILERELD +
-4 PARWR (IL)
-5 PARWR (IL) j
-7 PARRD (IL)
-2 D31SWRTE
[—-& CONTRM (50,1,00--"d™
[:.11. DARWE (IL}
- 17 DARRD (TL
=] <2> PC Section - PC1:1
E-sTR-1%REs 12130
S s e
kT rsTT erTsEr BT TSET
[ e =T R e R [N = B -
b-1-2—[uT IR b-2-2—|er Tm, b-1-2— |67 TR,
b-n-a—|7 . v
Vi-per 32w
11-pe1 . 3.2, FaLT
EE e K
LT rsTT wrrsTr
b-r-i—fen ol ER R R
b-15-2—fuT mn b-a-2—|er Tn,
Ta-per.11a a_furr 1ere
teopct.112 T
1-pe1 01013
4]
L s
afere
a1
3
- -
|For Help. press F1 [NUM | [ |
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