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Student Information

Drives Training Programs
--__~ -____---______- -

Customer ACS/ACH  400 Operation & Maintenance School

General
The illustration, charts and examples given in this tmining session are intended
solely to illustrate  the theory and application of drive technology. Because of
the many variables and requirements of applications, ABB cannot assume
msponsibiity or liability  for actual use based on the content of this tmining
session

Reproduction of any infomtion in this manual is prohibited without written
permission fkrn ABB.

Any recording of training sessions, whether audio or video, is prohibited
without written permission  fium ABB.

0 1999 ABB Automation Services All Rights Reserved

dssinfadoc  (3/31/99)
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Customer ACS/ACH 400 Operation and Maintenance
Course Information

Section 1 Course Description

1.1 Duration

4 days including serial communications.

1.2 Description

The course covers the following subjects:
. Detailed information of the hardware and software
. Mechanical construction of the drive
. Installation and commisioning  of the drive

. Operation of the drive

. Serial communication interfaces

1.3 Objectives

Upon completion of this course, the student will be able to:
. Commission, hme and operate the ACS/ACH 400
. Trace and correct faults
. Program the drive in detail

. Service,repair and troubleshoot the drive

1.4 Student Profile

Electricians, technicians and engineers who commission and service
the ACS/ACH 400.

1.5 Prerequisites

Basic knowledge of (power) electronics and AC drives



Section 2 Course Calendar

.

DAY 1 DAY 2

O&00-17:oo - 08:00-17:oo

08:oo 08:00

Welwme 8 introduction ACS Complete Programming

O&15 PWM Basics Parameter Analysis

09:OO General overview of ACS Macro Programming

ACS 8 ACH 400 products and Analysis (continued)

DSS Policy and Procedure - lo:oo

10:15 . Break

Break - 10:15

10:30 ACS Complete Programming

Control Panel Functions and
Parameter Analysis

Operation ACS Macro Programming

II:00
and Analysis (continued)

Operating Data Parameters
- 1200

Start-up Data Procedures
Lunch

and ID Run * 13:oo

12:oo ACH Complete Programming

Lunch
Parameter Analysis

13:oo
ACH Macro Programming
and Analysis

ACS Complete Programming . ,4:oo
Parameter Analysis

ACS Macro Programming
ACH 400 Lab Exercises,

and Analysis
Analysis and Discussion
(various Macros)

14:45
* 14:45

Break

15:oo
Break

ACS Complete Prcgramming
Parameter Analysis

* ztAAc. _

Exercises, fir
ACS Macro Programming Discussion Iv

;n 4~0 Lab
-- ^xlysis and

wious macrosl
and Analysis

17:00 Class dismissed
* 17:00 Class Dismissed

- 08:00
Hardware Overview

Schematic Block Diagram
Analysis for ACS/ACH  401
Drives (RI. R2. R3. R4)

- 9:45

Break

* lo:oo

Schematic Bkxk Diagram
Analysis for ACH 402 Drives
(R5. R.5. R7, RS and R9
Hybrid Drives)

- 12:oo

Lunch

- 13:oo

Plant Tour

* 14:15

Break

- 14:30

ACS 8 ACH 401 8 402
Hardware Lab Exercises

Static Measurements

Dynamic Measurements

Registered Start-Up
Procedure

Warning and Fault Analysis

Troubleshooting and Repair
pmcedure

* 17:00 Class Dismissed



DAY 4

8 08:0&15:00

08:OO

Serial Communication
Overview

* Quick Guide to Start-up

* Installation and Stall-up

* 08:45

Drives Window LT
Demonstration

* 09:30

Drives WIndow Installation
and Stat-Up Procedure

RS 232l485 Connections 8
Interfacing

Drives Window LT Lab
Exercise

- lo:oo

’ Break

* 10:15

Drives Window LT Lab
Exercise (continued)

* l l:oo

NBAA-01 Fieldbus Module
Interface Overview

Drive and Module
Programming and Set-up
with DDCS Interface Module

* 1 2 : o o

Lunch

.  1 3 : o o

NBAA-01 Fieldbus  Module
Lab

Demonstration of System
Interface and Operation

* 1 4 : o o

Johnson Controls N2 Bus
Interface Overview

Demonstration of System
Interface and Operation

* 1 5 : o o

End of Class!!!!!



4.2 ABB Training Development Centers

Table l-4. ABB TraininK  Development Centers

AccuRay  products ABB MOD 300 products

Columbus. Ohio USA

ABB Industrial Systems Inc.

650 Ackerman Road

MS 6330

Columbus, OH 43202

Phone: +1-614-261  2443

Fax: +1-614-261  2122

CDC. ACV. ACS. DCV, DCS

Rochester, New York USA

ABB Industrial Systems Inc.

1175 John Street

P.O. Box 22665I---Rochester. NY 14692-2685

Phone: +l-716-273 7015

Fax: +l-716273 7017

PPS 200 products

1 ABB Master products ) P4000 products

v5steras,  Sweden Stevenage,  United Kingdom

ABB tndusttial Systems AB ABB lndusby Ltd.

Dept. LST

S-72167 VBste&, Sweden Phone: +4443a742 366

Phone: +46-21-342 130 Fax: +44-438-742 367

Fax: +46-21-137 124

I

Helsinki. Finland Helsinki, Finland

ABB Industry Oy ABB Industry Oy

Str6mbergintie  1 Strdmbergintie  1

P.O. Box 94 P.O. Box 94
FIN-00381 HELSINKI FIN.00381 HELStNKl

Phone: +358-lo-22 23727 Phone: +358-IO-22 23727

Fax:+358-10-22  22453 Fax:+358-10-22  22453

4.3 ABB Worldwide Companies

The table below lists the main headquarters (by country and
company name) for each ABB firm.

Table l-5. ABB Headquarters

Buenos Aires, Argentina BaIlerup, Denmark Kuala Lumpur.  Malaysia VBster&, Sweden

Asea Brown Boveri  S.A. ABB lndustri A/S ABB Industry ABB Industrial Systems AB

Melbourne. Australia Helsinki, Finland E&do de Mexico, Mexico Baden Dattvitt. Swikedand

ABB Process Automation Ply. ABB lndustw OY ABB EauiDos Y Sistemas ABB lndustrie Ltd.

Vienna. Ausbia DCcines Chafpieu. France Rotterdam. Netherlands Bangkok, Thailand

ABB lndusbte Gessellschafl ABB Industry ABB lndustiie  B.V. Asea Brown Boved Ltd.

Manama. Bahrain Mannheim. Germany Oslo, Nolway Istanbul. Turkey

ABB Arescon E.C. ABB lndustrie GmbH ABB lndustd  AS ABB Elektrtk  A.S.

Brussels, Belgium

Asea Brown Boveri  S.A.

BangalorelFatidabad. India

Asea Brown Boveri Ltd.

Lisbon, Portugal

Asea Brown Boveri Lda.

Stevenage. United Kingdom

ABB Industry Ltd.



Table I-5. ABB Headquarters

S&o Paula, Brazil Milano, Italy Singapore Columbus, Ohio U.S.A.

Asea Brown Boveri Ltda. ABB lndustria  S.p.A. ABB Process Automation East ABB Industrial Systems Inc.
Asia Pte. Ltd.

Toronto, Canada Tokyo, Japan Riyadh. Saudi Arabia MOSCOW. Russia

Asea Brown Boveri Inc. ABB Gadetius Industry K.K ABB Saudi Arabia Asea Brown Boveri Ltd.

Beijing. China .Seoul, South Korea Maddd.  Spain caraas.  Venezuela

Asea Brown Boveri China Ltd. ABB Woojin  Co. Ltd. ABB lndustria S.A. Asea Brown Boveri S.A.



Section 5 Facility Information, New Berlin,
Wisconsin Training Center

5.1 Building Access Hours

Normal building hours for this facility are from 7:30 to 17:00,
Monday to Friday.

5.2 Parking

There is parking space available in the main general employee
parking area outside the main door of the Training Center.

5.3 Emergency Evacuation

In the event of an emergency situation, a fire alarm will sound. Exit
at the emergency exit signs

5.4 Class Hours

Normal class hours are:

Monday - Friday------ 8:00-17:00  hours

5.5 Mail

To receive mail while you are here, use our mailing address below.

Your Name (student)

ABB Automation Inc.
Training Center
16250 W. Glendale Drive
New Berlin, WI 53151

5.6 Telephone Messages

Our Registrar will take phone messages and place them on the
bulletin board in the student lounge. Please look for messages
during coffee and lunch breaks.

Telephone no.: (262) 785-3357



5.7

5.8

5.9

5.10

5.11

5.12

5.13

Faxes

Our Fax number is: (262) 7894608.

Fax messages to you will be delivered by our course registrar. If you
need to send fax messages, please contact our course registrar or
talk to your training instructor.

Student Telephones

We have 5 phones in the student lounge available for your
convenience. They are credit card phones for long distance. Local
calls are toll free. Long distance dialing instructions are posted at
each phone.

Student Lounge

We serve a variety of beverages including coffee tea, cocoa and
various soft drinks

Lunch

Lunch is available in our company cafeteria as an option for the
student.

Smoking Regulations

Smoking is not allowed in any areas within the Training Center. You
may only smoke in the designated smoking area on the patio or
elseware outside.

Entertainment notices

Information about restaurants and other entertainment is available
from the course registrar or the published entertainment guide.

Other

Feel free to ask your training instructor (or staff member) for help or
information while you are here. We hope you enjoy your stay at
ABB Automation University!



Section 6 Safety Regulations for Course
Participants

6.1 Personal Safety
. All those who work in test laboratories and other places

including class- and computer rooms must appreciate the risks
involved in their work, and therefore perform with
consideration and care for their own safety and that of others.

. Each person concerned is to familiarize theirself with the
electrical installation at their work place and learn the location
of emergency power cut-off switch in the event of an
emergency.

. Learn how to contact the emergency services. Be prepared to
answer the following questions:

Who are you? Where are you? What is the matter?

6.2 Product Security
. Handle circuit boards with care. Sensitive components might be

damaged through static electricity. Use grounded wrist bands
when working with unpowered equipment.

. Make sure that you and your tools are discharged before
touching any circuit boards. Circuit boards are to be kept in
antistatic bags when not installed in a rack.
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Section 7 Course Evaluation
COlUSe

lnsttuctor

Your Job Title

Date

Location

Your Name
,oph~ll

We desire your  honest opinion on our ccwses  to help us improve the overall stan-
dard and attain a higher level of satisfaction. Please complete this form and add
additional comments (particularly in areas where improvement is needed, or we
performed especially well). Thank you.

Using scale from 5=best  to l=worst, please circle your response to the following:

I. Quality of instructor’s presentation ........................................................................

2. Adequacy of course content ...................................................................................
3. Quality of training documentation .........................................................................

4. Quality of Instruction Books (Product Manuals). ..................................................

5. Adequacy and quality of training equipment.. .......................................................
6. Instructor’s readiness to teach this course ..............................................................
7. Instructor’s communication and lesson objectives ................................................

8. Instructor’s ability to resolve your questions or difficulties ..................................

9. Effectiveness of lab exercises to assist learning.. ...................................................
lO.Training  center environment and its effect on learning .........................................

I1 .Staff’s friendliness and support.. ............................................................................
12.Extent  that the course met your expectations? .......................................................

13,OVERALL COURSE RATING.. ...........................................................................
14.What  topic(s) would you like to see added to the course? Why?

5 4 3 2 1
5 4 3 2 1

5 4 3 2 1

5 4 3 2 1

5 4 3 2 1
5 4 3 2 1

5 4 3 2 1

5 4 3 2 1
5 4 3 2 1

5 4 3 2 1

5 4 3 2 1
5 4 3 2 1

5 4 3 2 1

lS.What  skill(s) or topic(s) would you see deleted from the course? Why?

Comments and Recommendations:
(use reverse side and/or additional paper if necessary)
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* ACS 600 Operation and Maintenance
Electronic Boards

Section 1 General Information

1.1 Description

I This unit gives you some information about the electronic boards
of the AC; 600 SingleDrive.

I

. Identify and locate the electronic boards included in the ACS
600.

. Identify and locate terminals and cables between the boards.

. Understand the basic functions of the boards.

1.3 Reference Dolumentation

ACSIACCIACP 601 Hardware Manual

ACStACClACP  604/601  Hardware Manual

ACWACC “/“7 Installation & Start-up Manual



0 S~ectibt I 2

2-I General
The control circuit is responsible for calculations, communication,.
data ~llection and control. In frames R4 ‘:_.  Rl2i this circuitry is
grouped on to seven printed circuit boards on a functional basis:
. NAhK (App&ation  and Motor Control) board contains the

memory, digital signal processor and other circuits responsible
for motor status calculation and communication inside the unit.

. NlOC~“(standaid  Input/Output Control) board contains the
circuits responsible for communication with the Control Panel,
the Panel Link and the standard I/O terminals.

. ‘NINT (mair~circuit INTerface) board~is responsible for power
transistor control and protection, and for making the
measurements for the motor status calculations.

. NGDR (Gate DRiver)  board is a galvanically isolated link
behveen the NINT board and the IGBT module. Two identical
NGDR boards are required for each IGBT module.

. NPOW (POWer supply) board contains the’ power supply
which provides power to the control circuit.

. NINP (INPut  bridge control) board is used in frames R5 . R12i
for controlling the thyristor-diode rectifier bridge.

In franies R2 and FE+ the functional arrangement is the same, but the
number of control circuit boards has been optimized.

Figure 6-1 shows the connections of the boards with AMC Classic.

Figure 6-2 shows the block diagram of the control circuit with
AMC-1

Figure 6-3 shows the block diagram of the boards with AMC-1.



Figure 6-1. Connection diagram of the boards  with AMC Classic.

Analogue outputs

;ACS 601

I

yify-iq;
NINT board

IL------------------- ---L------J

Figure 6-2. Control circuit block diagram with AMCI



2 . 2 Block diagram of the boards

_ .

3
E

Figure 6-3. Block Diagram of rhe Boards.



2.3 Application and Motor Control Board

2.3.1 General

The whole ACS 600 series use the NAMC-boards which has a
motor and application control functions. ACS 600 SingleDrive use
AMC Classic (= NAMC-03) with Standard Application Program
version 3.1 or earlier ones. AMC 1 (= NAMC-11 + NDCO) is a new
application and motor controller used with Standard Application
Program 5.0 which replase the present AMC Classic.

The boards are powered with a +24Voc from a frequency converter
power supply (NPOW) and grounded directly to the converter
frame.

2 3 2 _._^ ^.. . HML btassic boarci

AMC Classic -board has one duplex high speed (8 Mbit/s INT) and
four 4 Mbit/s speed serial communication fibre optic links. The
boards are implemented with DSP, ICMC-ASIC and some memory
chips.

All serial links (except INT) utilize DDCS-protocol (Distributed
Drive Communication System). Connection: Five pairs of tibre
optic connectors (transmitter and receiver (VI1 - V20).

Fibre optic cable is plastic core fiber optic, IOOOum, max. length
10m.

Figure 6-4. Application and Motor Control Board - Classic (NAMC-03)



Figure 6-5.  Block Diagram of the NAMC-03  Board

2.3.3 AMC 1 Controller Unit

As a standard the NAMC-11 board contains one optical PPCS link
(8 Mbit/s) for communication with the inverter section (INT) and
one standard opticat  DDCS link (1...4 Mbit/s) for communication
with I/O units (CHl). The board contains also one shielded RS-485
connector for Control Panel CDP 312 or another Modbus
communication conection.

More communication channels are available as an option. The
optional NDCO plug-in board contains three DDCS links, one for
fieldbus interface (CHO), one for PC used for commissioning (CH3)
and one for service operations (CH2). There is also one link for
braking chopper (BRC).



Figure 6-6. Application and Motor Conho Board (AMC IJ.
NAMC-II and NDCO-02 separately in the right sidepichm.
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L

Figure 6-7. Block Diagram  ojthe  NAMC-II  Board



.

2.3.4 AMC Power Supply

The NAMC-board is powered by a +24Voc. (X14: 1 +24Voc,  X14:2
GDN). The isolated +24&w supply voltage comes from the NPOW-
board. There is a possibility for external power supply. In this case
the power is supplied to the same power connections as the internal
supply. The voltages that the NAMC- board needs are regulated on
the NAMC-board.

The board is grounded directly to the chassis via a metal pillar.

Input: +24 VDC, max. 2OOmA. from NPOW-board or customers
power supply.

2.3.5 The Optical Transmitters and Receivers

In, th. DDc.S &mn& of !he &fc h”?~d is t\:‘g &Fey& +..=- A+-Jr-” I.
the optical transmitters and receivers, 5MBd or 10 MBd. Only the
plastic optical cable (POF) can be used with 5MBd optical
components. With 10 MBd components either pastic or Hard Clad
Silica (HCS) optical tibre can be used. Absorption of the HCS cable
is much smaller than POF cable but the cross-section area of the
HCS cable is four procent (l/25) of the POF cable, so HCS cable
needs powerful transmitter power.

In the AMC connections the optical components at the both ends of
the link sbwld be the SEEP vpe. - _ .nn “C! CI.?.IPC!  5.!Ll?d nxd IOMbd
together

The maximum optical fibre cable length for the POF cable with
5MBd componenets is 10 m but operation at the lower speed than
lMbit/s  the cable length can be extended to 15 m.

For 10 MBd componenets the maximum cable legth:

pzqqq
Figure 6-8. The Optical Fibre Cable length with the 10 MBd componenet.



CHANNEL STANDARD USAGE AMC ‘CLASSIC’ AMC 1

DDCS Communication Option

DDCS ACS 600 SD 8 MD N A M C - 0 3  N A M C - 0 4  NAMC-1,  NDCO-0, NDCO-02 N D C O - 0 :

CHO -Application Controller

- Fieldbus Interface

5 MBd 10MBd 10 MBd 5 MSd 5 MBd

(DriveBus)

CH 1
-Standard I/O

5 MBd 5 MSd 5MBd -

- Optional I/O (SW 5.X)

CH2 - Master, Follower 5 MBd 10MBd 10 MBd IOMBd 5 MBd

CH3
- DriveWindow

(PC. 1 Mbit/s)

5 MBd 5MBd 10 MBd 10 MBd 5 MBd

ACS 600 ACS 600 ACS 600 A C S  6 0 0 A C S  6 0 0 ACS 600
SD&MD MultiDrive 6ingleD*e SingleDrive SingleDn”e SingleDrlvl

Figure 6-9. The DDCS Communication Links in AMC Contdler



2.4 Standard l/O Board (NIOC-01)

The whole ACS 600 series uses the same NIOC-boards which have
Standard Control connection circuits.

The Standard Control connection includes 6 digital inputs, 3 relay
outputs, 3 analog inputs (two differential current inputs, one voltage
input for reference potentiometer) and 2 analog outputs (current).
One A/D-converter channel is for IOC-board temperature
measurements. One digital input (number 6) can be used as a PTC-
input for motor over temperature protection.

IOCC-ASIC also controls the panel bus interface. The panel
connector has pins for FAULT-led lamp.

The board is powered from a +24 VK with on-board regulator.
There is ~1s~ 2 n-l.,....;-~-. . -..* i-c!;tion  bet-weal ik digiiai inputs and
other circuits. Digital inputs are optically isolated and the input-
zone is allowed to float to scane degree; grounding is done via a
capacitor. The purpose of the isolation is to prevent any process
signal noise from affecting the vital control circuits.

Figure 6-10.  Standard I/O  Board (NIOC)

No jumper switches (ex. analog inputs current I voltage xl).



2.4.1 Connections

XZl:AI/AO

Constant voltage output, lOV,  max. load lOmA.

Analogue Inputs, 3 channels, 0(2)...lOV or 0(4)...20mA  (1 voltage,
2 current), 10 bits.

Analogue Outputs, 2 channels 0(4)...2OmA,  I2 bits.

X22:DI

Digital inputs, 6 channels, 24 Voc (-15% +20%,  10 mA DIl-DIS,
D16 5 mA), channel 6 can be used for thermistor input.

Internal control voltage 24Voc and ground.

w23:

Aux. voltage output, 24Voc for 1 option module, max. current
2oomA.

X24:

Power Supply from POW-board, 24Voc

X25, x26,  x27:

Relay outputs, 3 channels, changeover contact (8 A at 24 Voc or 250
Vi.!, 0.4 A at :20 Vx:, iman. continuousiy  current 2 Arms, isolation
test voltage 4 kVw I minute))

X28:

Telephone jack for Panel link, RS-485

X29:

Telephone jack for (CDP311)  Control Panel (X28/X29  connected
directly together)

V25,V26:
Fibre optic transmitter/receiver to/from NAMC-board

2.4.2 NIOC  Power Supply

NIOC-01, CDP3 11 and one option module are powered by +24Voc.

The isolated +24&c supply voltage comes from the POW-board.
There is the possibility for external power supply. In this case the



power is supplied to the same power connection as the internal
SUPPIY.

The voltages that the NIOC-board needs, are regulated by the
NIOC-board.

Groundings:

Tbe Analog Output and the control circuits grounds are grounded
directly to the chassis via a metal pillar.

The Digital Input - zone is floating with the possibility of grounding
by wire.

Ratings:

IIlJlJ:

Voirage: ZVDC iiO%

Load: max load: 6OOmA,. min load: 300mA

Supply: From POW-board or customers power supply

Power: 15 w

Q@&&:

+24V0c max. load IOW, for panel, external I/O

+SVnr max. load 4W; for logic of standard I/O

+15V0c max. load O.lSW, for analogue circuits

-15V0c max. load 0.1 OW, for analogue circuits

+24V0c max. load 0.5W,  digital inputs

2.4.3 Bus Interface

2.4.3.1 Bus Interface (X28 8 X29)

Asynchmnous, half-duplex, RS-485 -level serial communication
channel.

Connection: Plug-in type connector. (Telephone connector)

Terminator resistors and selection jumpers are not needed (see
above).



2.4.4 Control Options (connection in NAMC board)

All control options can be connected to the NAMC - board with
fibre optic links. I/O extension modules are using a DDSC-protocol.
The NIOC -board can power one option module (200 mA max).

Connection: One pair of tibre optic connectors (transmitter and
receiver).

2.4.4 Control Options (connection in NAMC board)

All control options can be connected to the NAMC - board with
fibre optic links. I/O extension modules are using a DDSC-protocol.
The NIOC -board can power one option module (200 mA max).

Connection: One pair of tibre optic connectors (transmitter and
receiver).

Fibre optic cable: Plastic core fiber optic, 1000 am, max length 10
m.
Fibre optic cable: Plastic core fiber optic, 1000 am, max length 10
m.

2.4.52.4.5 Block DiagramBlock Diagram



Figure  6-11. BlockDiogrom  ojthe  NIOC-01

2.5 Power Supply Board (NPOW-4x)

2.5.1 General

The power supply boards NPOW-41 and NPOW-42 are used in the
400/5OOV  ACS 600 frequency converter series for supplying the
converter control electronics. In addition to this, one option module
can be powered. Board identity is A3.

Power supply board NPOW-43 is used in the 400/5OOV  ACS 600
frequency converter series for supplying the R7 DC-fans. Board
identity is AS.

Dimensions:

NPOW-41 100*14Omm

NPOW-42 100*152mm

NPOW-43 100*3OOmm

No jumper switches.

2.52 Functions and block diagrams, NPOW-41 and -42

NPOW-41 and NPOW-42 are flyback-type switched mode power
supplies whose inputs are connected to a converter DC-link voltage.
NPOW-41 is used in construction R4, where no half-controlled line



bridge is utilized. In bigger types the NPOW-42 is used. The main
difference between the two types is the number of output voltages.
The maximum output power is about 70W in both types.

There are two output voltage groups in NPOW-41:

Group 0: +/-24V1, +/-15V1. on the input potential (GNDI)

Group 1: +24V, galvanic&isolated from Group 0 (GND)

Output voltage groups in NPOW-42:

Group 0: +I-24V1, +/-15V1, on the input potential (GNDl)

Group 1: +24V, galvanically isolated from Groups 0 and 2 (GND)

Gmup 2: +12V, galvanically isolated from Groups 0 and 1 (GND2)

Fhetricnl  RathEr:

Nominal input voltage (Uie) 250-900 Voc, max load

Maximum input voltage (U,,& 1000 VDC, Is

start up time (&.J < 500 ms, Ui, > 300 V

All outputs are short circuit proof. NPOW-41 and NPOW42 have a
sot? start function in order to prevent primary current runaway
during start up and output short circuit.



The power supplies are protected by fusible resistors at the input
(both positive and negative input).

Connections:

Figure 6-14.  BlockDiagram  of the NPOW-42

Connector X31 is for input voltage (= tbe DC-link voltage of the
converter)

Connector X32 is for supplying the NEWT-board, and X34 for
supplying the NIOC- and NAMC-boards. X33 supplies the NINP-
board in constructions R5-R9.  Connectors X36, X37 and X38 are
for cooling fans.

The charging control is done by a open collector signal (X32-l or
X32-3) from the NINT-board.

All the connectors are male type located on tbe same side of the
board.



2.5.3 Functions and block diagram, NPOW-43

The NPOW-43 is a flyback-type switched mode power supply
whose input is connected to the converter DC-link voltage.

The NPOW-43 has only one output voltage: +24V, galvanically
isolated from the input

The output is grounded to the frequency converter frame by a
mounting pillar.

Electrical Ratings:

Nominal input voltage (Ui,,) 250-900 Vrx,  max load

Maximum input voltage (U,,,) 1000 VDC, 1s

Start up time (t,& < 500 ms, Uin >300 V

Figure 6-15. Block Diagram of the Power Supply Board NPOW-43

All outputs are short circuit proof. The NPOW-43 has a soft start
function in order to prevent primary current runaway during start up
and output short circuit.

The power supplies are protected with fusible resistors at the input
(both positive and negative input)

Connections:

Connector X81 is for input voltage (= the DC-link voltage of the
converter)



Connectors X82, X83 and X84 are for supplying the R7 cooling
fans.

All the connectors are male type, located on the same side of the
board.



a 2.6 Main Circuit Interface Card (NINT-xx)

The board is in the Uoc-potential.  The board identity is A4,

Connections:

To the NAMC-board via tibre optic link V41N42

To the GDR-board power supply and GDR controls, from the GDR-
board UK and temperatore measurements (X46-X49, X410, X41 1).

To the NPOW-board CH3-control,  from the NPOW-board supply
voltages (X42).

U- and W-phase current measurements (X41, X42), earth fault
supervision (X43), U, V, W-phase voltage feedback (X44).

Functions:

. PPCC-ASK.

. AID-converter.

. Iu-, Iw-, Uoc- and temperature measurements.

. Measurement Hybrids.

. Earth fault and short circuit supervision.



2.7 input Protection Card (NINP-61)

The NINP (INPut bridge control) board is used in frames R5 .__ R9
for controlling the thyristor-diode rectifier bridge.

Board identity is A7.

Connector (X71) to mains, (X72) to the thyristor-diode rectifier
bridge and (X75) to UDC. Power supply (X73) from the NPOW
board.

Figure 6.17.  Input Pmtection Card (NINP-61)

2.6 Gate Driver Board (GDR-OX)
,r.^.^  nn: ..^_ -^I__^-:_^TbS NGDR ~u.2.r~ u*uva) bSZKl iS ii ~~~va~udIy iSOl&d Ii&

between the NINT board and the IGBT module.

A frequency converter (six pack PP) uses hvo identical gate control
boards (GDR). There are three gate controllers on each board. One
board controls the IGBT connected to the minus potential of the
DC-circuit (lower semiconductors) and the other controls the IGBT
connected to the plus potential (upper semiconductors).

There are no cables between the PP, GDR’s and the INT-board
(Figure 6-18.).

There are two types of GDR-boards: the NGDR-02 and the NGDR-
03. On the NGDR-02 and the NGDR-03 the galvanic isolation is
made up of transformers, through which the auxiliary power to the
gate circuit and the control signal are transferred simultaneously.
These gate controllers include the soft tom-off switch. The NGDR-



.

e 02 controls the MPP’s (medium power plates) and the NGDR-03
controls the LPP’s (large power plates). See Table 6-l:.

Converter sizes

230 V (R4 six pack. R5 six pack)

400 V (R4 six pack, R5 six pack. R8 two pack)

500 V (R4 six pack, R5 six pack. R8 two pack)

690 V (R4 six pack, R5 six pack, R6 two pack)

230 V (R6 six pack)

400 V (R6 six pack, R9 hvo pack)

500 V (R6 six pack, R9 hvo pack)

690 V (R6 six pack. R9 two pack)

GDR type

NGDR-CZ

NGDR-03

Table 6-l: GDR boards in ACS 600 Converters

Two-pack-connected PP’s use the same transformer connected gate
controllers (NGDR-02 and NGDR-03) as the six-pack converters.
In that case the V-phase gate controllers are connected directly to
the INT-board. On the INT-board there are board connectors and
two IO-pole flat cable connectors for the control and operating
signals of the U- and W-phase gate controllers (via matching cards,
NXPP-01). These signals are transferred via 15 cm long flat cables
to the gate controllers of the U- and W-phases. See Figure 6-18.

NXPP NINT ?!XPP

POWER PLATE POWER PLATE POWER PLATE

Figure 6-18.  PF: NXPP and NINT  boards.



4.

IGBT

“.

Figure 6-19.  Block diagram ofthe  NGDR-02 and the NGDR-03 gate confrollers.

Parts of the block diagram (Figure 6-19.)

1) The Timing Logic of the INT-board’s PPCC-ASIC synchronizes
the ON/OFF signal that controls the gate’s position and the over
current warning signal (OVERCURRENT) to the common clock
signal of all the gate controllers, (CLOCK (2 MHz)). Depending
on +&e position of tbe CINIQFF-signa!, *he !og.-ir gives tie c!ock
signal to transformer Tl or transformer T2.

2) The control stage of Tl changes the level of the signals produced
by the time logic to a level suitable for the primary control.

3) The control stage of T2 changes the level of the signals produced
by the time logic to a level suitable for the primary control.

4) The rectifier forms a positive operating voltage from the
secondary signals of Tl and T2.

5) The rectifier forms a negative operating voltage from the
secondary signals of Tl and T2.

6) The level sensing logic examines the secondary signals of Tl and
T2 and separates the signals needed by the short-circuit
extinction control (7.) and the power controls (10. and 11.)  from
the positive and negative half-periods.



.

7) The short-circuit protection controller steers the gate on
controlled speed, through the resistance R, in the negative
direction.

8) The capacitor functions as an energy storage for the positive
operating voltage.

9) The capacitor functions as an energy storage for the negative
operating voltage.

10) The power control connects the positive energy storage to the
gate that is to be controlled.

11) the power control connects the negative energy storage to the
gate that is to be controlled.

Connected (Xl, X2, X3) to NINT board and to the power plate.

Figure 6-20. Gate Driver Board (GDR-02)

Figure 6.21.  Gate Driver Board (GDR-03)



2.9 Matching Card (NXPP-01)

Used when more than two GDR boards are needed (see Figure 6-18.
page 22).

Connected to the NGRD and the NINT boards.

Figure 6-22.  Matching Card (NXPP-01) (photo)

2.10 Connection Board (NDPI-02)

Connected to telephone jack (X19) on NAMC-I1  board.

Figure 6-23. Connection  Board (NDPI-02) @hoto)
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PWM Basics

1210 X F
S h a f t  S p e e d  =  - - - Slip

P

Slip for NEMA B Motor = 3 to 5% of Base Speed (1800 RPM) at Full Load

Example:
120X60Hz

Shaft Speed = n 4 - 50 = 1750 RPM



PWM Basics

Volts 460

230

0

616199 5 of 10
PWMbaslc.ppt
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300
~

% Torque
1 Operating

25% 50% 75%

% Speed

100%
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PWM Basics
L

Ll

L-

L3

C
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f

Input Cotwerter DC Bus
(Diode Blridge) (Filter)

t

Output lnverter
(IGBT’s)

Motor
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PWM Basics

Line to Neutral
Voltage

Line to Neutral
C u r r e n t
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PWMbaslcppt



Y

3
0

I
I
I
I
I
I:
I.

I



I
I
I
I
I
I
3
I
I
I
I
I
I
I
I
I
I
I
I



E9/09P2662 19:17 9199818156

OD/OB/Gi FRI 15:15  F M
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dc @-oufi,
1Bn~rfverMdndh
mlnneapolfs,  mn 55411
telephone612-529=~6
bllfreelam%2w927
tax612.S2%9516
wwdogmup.com

FAX
To: Vannessia Wheeler
p& gi$gai+i50

From: Mohammed Shah

Re: Parts Break down of Parts Kit
Date: OW29102  8.00 AM
#Pages ,
including
coversheet;

Dear Vannessia Wheeler,

Kindly provide us the break down for the following park kks and
fax us. Your earliest action on this regard will be highly
appreciated.

use
<4

Parts Kit # 106-711-l 22Parts Kit # 106-711-l 22
Parts Kit # 106-71 l-l 23Parts Kit # 106-71 l-l 23

ThanksThanks
Mohammed ShahMohammed Shah



from 3 HP to 40 HP for constant torque hpplications and

from 3 HP to 50 HP for variable torqu(kappIications

400tech.ppl 1  o f  2 7
3/31/99

Input voltage: 3 phasie, 200...240 V, +I- 10%
3 phase, 380-480 V, +I- 10%

1

Input frequency: 1: From 48 to 63 Hz

Output voltage: ~ From 0 to VN

!’
Output frequency: From 0 to 250 Hz
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ACS 400
l Easily Integrated

- No Need for Conversion Logic (source or
sinking logic)

- Galvanically Isolated I/O l-h
9

- Standard, 3-Wire and Alternative Control
Connections

- Bookshelf design

Standards
- UL, cUL, CSA, CE

- Production certified
to IS09001 and
Is014001 ’

400tech.ppt 2  o f  2 7
3/31/99



ACS 400 Environment
Ambient operating Storage

t e m p e r a t u r e : temperature:
Switching frequency 4,0 kHz

0...40 C (104”F),  no derating
-20t...70 C (-4 to

II 58°F)
O..SO C (122”F),  with 10%
derating

Switching frequency 8,0 kHz
0...40 C, derate 20%

Altitude: < 1000 m (3300 ft) for
100 % loadability

Relative humidity:

< 95%, non
condensing

Derate I,0 % every 100 m (333 ft)
above 1000 m

4OOtech.ppt  3  o f  2 7
3131199



ACS 400

Nominal Power
400tech.ppt  4 of 27
3/31/99

NEMA 12 Enclosures

CT: 3 HP to 40 HP (480V)
VT: 3 HP to 50 HP (480V)

Options available:
EMllRFl filters

(IP54)
Brake units
DDCS module
Fieldbus modules



ACS 400 Mounting
WaII~ mou,nting Flange m’ounting (option)

4 d
Mounting clearance
l 1.97 in on each side

4001ech.ppl  5 of 27 l 7.87 in above and below
3/31/99
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ACS 400 Current ratings

Standard ratings, ambient temperature 40 “C Constant Torque applications

Rated motor Rated output
power Rated current

P, (HP 1 I, (A)

Current I,
Maximum
(1 minute)
Lax (A)

2 4.9 7.4
3 6.6 9.9
5 8.8 13.2
7.5 11.6 17.4
10 15.3 23
15 23 34.5
20 30 45
25 38 57
30 44 66
40 59 88.5

400tech.ppt  6  o f  2 7
3/31/99



ii
Standard ratings, ambient temperature 40 OC Variable Torque Applicaltions

Rated motor Rated output
poker Rated current

P, (HP) 4 (A)

Current I,
Maximum in
(1 minute) :
La, (4

3 6.6 7.3 1
5 8.8 9.7
7.5 11.6 1 2 . 8
10 15.3 16.8
15 23 25.3
20 30 33
25 38 41.8
30 44 48.4
40 59 64.9
50 72 79.3

4OOtechppt 7  o f  2 7
3/31/99



ACS 400 Types
Standard ratings, ambient temperature 40 “C Variable Torque Applications

Rated motor Type Rated input Fuse CU terminal size
power designatibn current : (4 (mm2)

P, 0-W

3
5
7.5

1:
20
25
30
40
50

ACS 401-0004-3-X 6.2
ACS 401-0005-3-X 8.3
ACS 401-0006-3-X 11.1
ACS 401-0009-3-X 14.8
ACS 401-0011-3-X 21.5
ACS 401-0016-3-X 28.8
ACS 401-0020-3-X 35
ACS 401-0025-3-X 41.2
ACS 401-0030-3-X 55.7
ACS 401-0041-3-X 68.1

dOOtech.ppt  8 o f  2 7
3/31/99

10 2.5
10 2.5
16 6

iFi 1;
35 10
50 18
50 16
63 25
80 25



ACS 400 Prot.ective functio[m
Motorprotection ,~

lnverfer protection ;,

Protective fund3h ,I ,frip limii“‘,

Output short circuit
Output ground fault
Input phase loss
Serial communication
error
Loss of analog input
signal

Overcurrent ,I 35 * I N instantaneously
Over voltage I,35 * rated voltage, I,3 * U480
Under-voltage ,: 0,65 * selected,rated voltage
Over temperature “’ 95 “C heatsink

Protective iunctik ” ‘..’ II’
Progiammabk  ‘.

Motor stall /i Parameter protected (current,
frequency and time)

Current regulation
Motor overload

1 g,..b”,*/;a$J”pbd)
;
1: parameter

Over current ;I Parameter

Applica tioh protection

Protective’iuncti~~n
,..1,

Serial communicatk~
error
VO terminal short
circuit
Under load

,, _,,, _,

Programmaple:  ,’ jProgrammaple:  ,’ j
‘, !

ParameterParameter

Relay outputs can be programmed to indicate fault conditions

400tech.ppt 9  o f  2 7
3/31/99
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400V Unit Overview
protected

NEMAI ”

NEMA12

Frame Size RO, .’
“, ,4%340. ,,

CT: HP 1 I.3 ,’ 2 3

VT: HP_.._. I ._.. .” . - _ ““__ ,~_ .-.... ..--.- “..--^,

4OOtech.ppt  10 of 27
3/31/99

RI’
&CS40(),  #,’

2 3, ,5

3 5: ,7.5
__..,~ _,._,...,,. _, ..,......_.--,.-^.,.

CT: Constant torque applications

VT: Variable torque applications

R2 R3

20 25

2 5

R4



ACS 400 Options i !

- Cohtrol Panels : ACSI 00-PAN,’
AC&PAN-A 1

- EMClRFl Filters (Input)
- Brake units
- DDCS module
- Fieldbus adapters (from ACSGOO faqily):

Profibus(NPBA-02),
Modbus (NMBA-Ol), /
Modbus + (NMBP-Ol),
CS31 (NCSA-01),
Interbus (NIBA-01);
DeviceNet ( N D N A - 0 1 )

400tech.ppt  11 of 27
3/31/99



ACS Panel

,nelKS-PAN-A, control pa
alphanumeric panel
- 20 + 10 character LCD display
- multiple languages

(ENG(uK&us), SWE, FIN, DE,
FRA, ES, PR, IT, NL, DK, RUS)

Parameter upload &
download

400tech.ppt  12 of 27
3/31/99



II

ACS 400 Output display I
Absolute Output Curr. Frequency
output relative to I setpoint

output
display
indicator

Local I
remote
control

400tech.ppt  13 of 27
3/31/99

output
frequency

*Merations  are confirmed by
pressing

Drive
running
Direction

Frequency setpoint can be
increased or decreased by
pressing

New menu level is selected
by pressing



.._. _.. . ..-_ ._-.. ~. . ---..- . -. _- -.._

ACS 400 Parameter Navigation

Menu
display/

indicator

Parameter structure
full parameter names

400tech.ppt  1 4  o f  2 7
3/31/99

Etc



required parameter i
from the par&meter list

400tech.ppt  15 of 27
3/31/99



ACS 400 Drive control methods
Overriding Controller

Drives Sup]S t a n d a r d  I / O - -

5 digital inputs
2 analog inputs
1 analog output
2 relay outputs
207, 1 OVref
RS-485

ACS-PAN-A
m A~slnn-pANRS-232/485

RS-‘232’
,960O baud.)

\ DDCS Module
option

f

RS-485

4OOtech.ppt  1 6  o f  2 7
3/31/99

dow
POfi



ACS 400 Control methods I/
SINK Logic (NPN)

/I
SOURCE logic (PNP)

tf+z--P
No Need fo#r Conversion Logic - - - -

The ACS 400 Can Handle Both Without any Additional Logic

400tech.ppt  17 of 27
3/31/99
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ACS 400 Terminal Interface

RS485 connector
V/I jumper S2 

I/O connection Xl
V/I jumper Sl 

400tech.ppt 1 8  o f  2 7
3/31/99

-

/

/

Leds (green and red)
Panel connector X2

Warning sticker
DDCS connection X6

Power connections



2E+05 R02 Retilyoutpti 2 programmable
dOOtech.ppt 19 of 27 @k?raun:  runtung => 20 CoMBcted  to 22)
3/31/99 I l*-:!mVAC mv DC. lOInA-2A



ACS-BRK Brake, units

features :
l i Dynamic Braking
l ’ Protected chasis
l Chopper and resistor integrated
l Cable length between brake unit

and invertq: 1.5 ft
- for longer distances additional fuses

are needed (max. cable length with
fuses 15 ft)

l Chopper average poweirupto8kW

400tech.ppt  22 of 27
3/31/99
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ACS 400 ~Progranirn~bk fedtures ,’

.

.

.

.

.

.

.

.

l

.

4001ech.ppt  23 of 27
3/31/921

!i

:‘Outptit current and,frequ&x$limit .  .

i/ersatik start and stop modes
2 programmabkAcc/Dec rampis
Programmable V/f ratio
IR c o m p e n s a t i o n
Power ldss ride through
DC hold
Sleep function
7 preset speeds
2 jump frequencies
Parameter upload/download



_ ,,,- ._._” ._._ -. - .,__ ._~ _~~ _ ._, _- ..- .~ _.
I

Power loss ride through

Supply voltage Parameter 2006
=0 disable

DC link voltage =I enable 500 ms
q 2 enable without time limit
(Deprends of the kinetic energy)

Output frequency

V

Motor Moment

V
Drive behavior during power

failure:
l Power is recovered from the

kinetic energy of the load

4OOtech.ppt  24 of 27
3/31/99



l Level control is normdly P ovly :j
II

l Averaginb level : Low gain j
l Tight levd: High gain

AM400 Feedback
information

Input Y

H i g h :  IOmeters,  ‘#

percent  of total : loo%:,

Feedback voltage: 8V

High: Ometers,

Percent of total: 0%,

Feedback voltage: 4V

4OOtectxppt  25 of 27
3131199

’ ’
0 0.5 1 1.5 2

Time (set)



PID-regulator Sleep funct.ion
Sleep function and wake-up available as a standard (Parameter 4015)

Actual value
h

Wake-up level
(par 4015) * Time

Frequency

A

Sleep level
(par 4014)

h t<td td

k-b! I)!

400tech.ppt  26 of 27
3/31/99

stop Start



ACS 400 Application macros

F a c t o r y
ABB .Standard
a-wire
Alternate’
Motor potentiometer
Hand-Auto
PID-control
Premagnetize

. Designe!d to make the
adaptation to customers
application as easy as
possible

4001ech.ppt  27 of 27
3/31/99



ACS 400 Adjustable Speed AC Drives

from 3 HP to 40 HP for constant torque applications and
from 3 HP to 50 HP for variable torque applications

Input voltage:

Input frequency:

3 phase, 200...240 V, +I- 10%
3 phase, 380...480 V, +I- 10%

from 48 to 63 Hz

Output voltage: From 0 to VN

Output frequency: from 0 to 250 Hz

1



l Easily Integrated
- No Need for Conversion Logic (sou,rce or sinking: logic),,
- Galvanically Isolated l/O jI
- Standard, &Wire and Alternative Control Conne$ons/
- Bookshelf design :

: Standards ~,
- UL, cUL, CSA, CE
- Production’certified to

IS09001 and IS014001

10/l/98
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ACS 400 Type code

IO/l/98

AC S 4 0 1 -

-1TTTAC drive

Product type
S = Standard product

0005 - 3 - 2

TTTI

I

input Bridge
0 = 6-pulse rectifier

Enclosure Type
1 = Wall mounted

X=OEM

ACS400 Product Family

Rated Output Power in kVA
See ACS400 rating tables

Voltage Rating
1 = 200...240Vac
3 = 380...480Vac

Enclosure Class
2 = IP21 (NEMAI)
5 = IP54 (NEMA12)

I

3



IDrn~~~nn’IB~-B~Drnm~~~
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’ 1:
li

ACS 400 Environment i I/!/’.I

Ambient operating temperatwe:
Switching frequency 4,0 kHz

0...40 C (104”F), no derating
0...50 C (122”F), with 10% derating

Switching frequency 8,0 kHz
0...40 C, derate 20%

Altitude: CT 1000 m (3300 ft) for 1100
% loadabil,ity
Derate I,0 % every 100 m (333 ft)
above 1000 m
Max altitude 2000 m (6666 ft)

St&age
ter$perature:
-2Oj..70 C (-4 to 158°F)

/

:,

Relative humidity:
< 9:5%, non condensing

1011198
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ACS 400 Dimensions
NEMA 1 enclosure

-c

49
b

A

FRONT

I

:Dimensioti Frame Frame Frame Frame
reference (mni) RI R2 R3 R4

Width W 4.92 4.92 7.99 7.99
Height H 12.99 16.93 21.46 25.04
Depth D 8.23 8.7 9.72 11.02

HI 12.52 16.42 20.79 24.37
H2 11.81 15.75 19.69 23.62
WI 3.86 3.86 6.3 6.3
a(=d) 0.217 0.217 0.256 0.256

b 0.394 0.394 0.512 0.512
C 0.217 0.217 0.512 0.256

Weight (Ibs) 12.76 19.8 40.7 59.4

High PowerWoIume ratio
-> EFFICIENCY

IO/l/98 7



.

A& 400 Dimensions jl

NEMA 12 enclosure

r D 1 r Width W-
Height H
Depth D

Hl
H2 ‘I

a (=d)
b ~
c

weight Ibs-

T 8.46 8.46 10.12 10.12
17.72 21.65 25.58 29.21
9.49 9.96 lo.98 12.28
12.52 16.42 20.79 24.37
12.99 16.93 21.46 24.04
0.217 0.217 0.256 0.256
0.394 0.394 0.512 0.512
0.217 0.217 0.256 0.256
12.76 19.8 40.7 61.6

NEMAI 2 requires
l Extra internal fan
l Factory installed (no kits)

IP54 allows 100% loadability!



Power/Volume Ratio

03

03’3

Power index kWldm3

0.75 1.1 1.5 2,2 3 4 5,5 7,5 11 15 18,5 22 30 37



ACS 400 Current ratings i
Standard ratings, ambient  temperature 40 “C Constant Torque applications 1:

Rated motor
power

p, (HP

2
3
5
7.5
10
15
20
25
30
40

1 1, (4

4.9
6.6
8.8
11.6
15.3
23
30
38
44
59

1011198

Rated output
Rated current

Chrrent I,
Maximum
(‘1 minute)
‘I”,, (A)

7.4
9.9
13.2
17.4
i!3
34.5
415
57
66
68.5



A& 400 Current ratings
Standard ratings, ambient temperature 40 “C Variable Torque Applications

Rated motor Rated output
power Rated current

P, (HP)

3
5
7.5
IO
15
20
25
30
40
50

IO/l/98

1, (4

6.6
8.8
11.6
15.3
23
30
38
44
59
72

Current I,
Maximum
(1 minute)

‘nlax (4

7.3
9.7
12.8
16.8
25.3
33
41.8
48.4
64.9
79.3



ACS 400 Twes ”
Standard ratings, ambient temperature 40,OC Constant Torq& applications

Rated motor Type
power designation

Rated input
3 phase

2 ACS 401-0004-3-X
3 ACS 401-0005-3-X
5 ACS 401-0006-3-X
7.5 ACS 401-0009-3-X
‘I 0 ACS 401-0011-3-X
15 ACS 401-0016-3-X
20 ACS 401-0020-3-X
25 ACS 401-0025-3-X
30 ACS 401-0030-3-X
40 ACS 401-0041-3-X

, 5.8 10 2.5
6 . 2 10 2.5

8.3 10 2.5
11.1 16 6
14.8 I 16 6
21.5 25 10
28.8 35 10
35 50 16
41.2 50 16
55.7 63 25

: j

Fuse
(4

CU terminal size
(mm4

IO/l/98 I,2
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ACS 400 Types
Standard ratings, ambient temperature 40 “C Variable Torque Applications

Rated motor
power

P, V-W

Type
designation

Rated input
current

Fuse
(4

CU terminal size
(mm21

3 ACS 401-0004-3-X 6.2 10 2.5
5 ACS 401-0005-3-X 8.3 10 2.5
7.5 ACS 401-0006-3-X 11.1 16 6
10 ACS 401-0009-3-X 14.8 16 6
15 ACS 401-0011-3-X 21.5 25 10
20 ACS 401-0016-3-X 28.8 35 10
25 ACS 401-0020-3-X 35 50 16
30 ACS 401-0025-3-X 41.2 50 16
40 ACS 401-0030-3-X 55.7 63 25
50 ACS 401-0041-3-X 68.1 80 25

10/1/99 13



I;(”
ACS 400 P,rotective ,functions 1

lnverter protection ” Motorprotection /j

Protective function 1 Lip l i m i t

Overcurrent
Over voltage
Undervoltage
Over temperature
Output short circuit
Output ground fault
Input phase loss
Serial communication
error
Loss of analog input

3,5 * I N instantaneously
I,35 * rated voltage, I,3 * U480
0,65 * selected rated voltage
95 “C heatsink

Protectitie~fkinctdn
ii,

Motor stall :(

Current regulation
Motor overload

Over current -

Application protection

Pr6granhable ”

Parameter protected (current,
frequency and time)

* .
~~~~~$~$?~~~~ed),

Relay outputs can be programmed to indicate fault conditions

1 O/1/98 14
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ACS 400 Supepisio,ns

AL19 Overtemperature alarm. Drive is about to trip due to overtemperature
AL20 Motor overtemperature alarm (setting 2 q WARNING). Drive is about to trip

due to motor overtemperature (setting 1 = FAULT)
AL21 Motor underload alarm (setting 2 = WARNING). Drive is about to trip due to

underload (setting 1 = FAULT)
AL22 Stall alarm. Drive continues operation, but stall indication is ON
AL23 DDCS link loss alarm. Drive continues operation
AL24 Application dependent alarm. Drive continues operation

AL25 OFF button pressed in HVAC panel



10/l/98

the type
FL4 Fauk  current. Fault current trip detected

FL5 Overload. Integral of current squared is too high

F L 6  Undervoltage
(1) DC voltage drops below threshold  when start is ON

Analog input 1 loss. Analog input 1 drops below limit

Analog input2 loss. Analog input2 drops below limit

reference
FL1  1 1 Parameter error. Inconsistent oaralneter values

FL12 Stall. Stall protection trips

FL13 MODBUS loss. MODBUS loss deiection ON when controlled

FL14 External fauk.  Dioital  input configured to external faun  input is IOU
I _

FL1 5 Ground fault. Ground fauit trip detel:ted

FL16 IUC ripple. DC capasitorvoltage ripple too high (bad- .~
FL17 Underload. Underload  detectiontips

FL16 IAuplication dependent fault. Fault detection ON when application controlled

1
I

FL19 l&mm loss, D&S protocol. Loss detection ON when controlled~~
link or link in communication module, in DDCS link

FL20-26 Hardwm  .vmr.  confacf  factory



Fault codes 20-26 (contact factory)

nr perm
params yes/no
0128 . .
0130
20 yes

21 Yes

22

23
Yes
Yes

IO/l/99

source )arams fault M wd bits legend
-wisw (es/no param 0305 param 0306

-I--no

no

bit 11 Sad analog input. Invalid pulse count when transforming
reference or ground

1 Bad or new FPROM
_.,-.. -_ ..~.(_ ,.,,-,,.,...  _ -,” .,... ,- - ..-7 -.__... ,,, I ,.-.---~ ,.,^_” ,_^__ _. ~~~..,_ .._,_ _ .,.. “-x__I~-_--~~ .__~_ ._--,_ --..-

b/t 8 (1) Sad FPROM detected (FPROM didn’t store data

(2) NewFPROM  detected during boot
no I

I

no

no

bit 12 Type code error. Type code input out of valid slots
bit 13 Sporadic fault interrupt. Collected fault interrupt

detected, but no accompanying fault interrupt
(overcurrent, overvoltage, fault current, earth fault)

bit 14 Assert. SW assert expires. SW assumes certain internal
state

bit 15 1 Modulator. Modulator stalled
I

bit 10 1 Unsuccessful Flash prom download
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Without brake unit With brake unit

l Connect the input power to terminals Ul, VI and WI
l Connect motor cable to terminals U2, V2 and W2
l If applying a brake unit connect it to terminals UC+ and Uc-

l An input contactor should be applied for power connections when a
,w,,ssbrake unit is applied

19



y,
j

Motor Cables lengths fdr CE requirements
I! /I

10/l/98

!I
II

l D!perent maxi&m cable lengths
for different frame sizes

;7- 100 meters (333 ft) for RI
11 200 meters (666 ft) for R2
j- 300 meters (9iiS ft) for R3
ii 300 meters (9!39 ft) for R4

l with an output choke the
m:aximum cab!le length is rough
cMuble the length shown above



.~~

A& 400 ODtions

IO/l/99

- Control Panels : ACSI 00-PAN
ACS-PAN-A

- EMClRFi Filters (Input)
- Brake units
- DDCS module
- Fieldbus adapters (from ACSGOO family):

Profibus(NPBA-02),
Modbus (NMBA-Ol),
Modbus + (NMBP-Ol),
CS31 (NCSA-Ol),
lnterbus (NIBA-Ol),
DeviceNet (NDNA-01)

21
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ACS 400 Output display

output
Absolute current
output relative to

Frequency

current I max
setpoint

+ + +

+
output
frequency

* Drive running

t
Direction

output
display
indicator

Local I remote
control

Frequency setpoint can be
increased or decreased by
pressing

Alterations are confirmed by
pressing

New menu level is selected by
pressing

1011198 2 3



ACS 400 Parameter Navigation
., ~, .,

*

Menu
display /

i n d i c a t o r

Parameter structure
full parameter names

10/l/98 24



ACS 400 Parameter settinrr :

After finding the required
parameter f;om the
parameter list

10/l/98



Okeriiding Controllei

ACS-PAN-A

ii
ItI;

- Modbus
_ ~S-‘232’ ji

PC Tools:
hves Whdow
Drives Support

DDCS Module

v
RS-485

IO/i/96 26
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ACS 400 Control methods

l No Need For ConversiowLogic :
SINK Logic (NPN)

$gTg
odtr4

SOURCE logic (PNP)

The ACS 400 Can Handle Both Without
Any Additional Logic

1 O/1/98 27



l RS485 connector X3

l VII jumper S2 ’

l l/O connection Xl
l VII jumper Sl

I

pg

-=I-

II

%
i ! Ledls (green and red)

Panel connector X2

r-mz sticker
DDCS connection X6

m
@ i-w-2 I’

Power connections
@,@‘@ 0, 0 1 I

10/l/99 28
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ACS 400 I/O Configuration

1 2  Dl2

13 Dl3

14 Dl4
1 5  015
16 DCOM2

2E+05 R01

I
12-250”ACno”oc.lom4-2A

(defad:~~=;20wMected1022)
, 12-250VACi3OVDC,lOmA-2A

29



Converts the messages from the
internal databus into DDCS-
protocol messages that i;re sent
and transmitted using fiber optical
cables. The fiber optic cables are
then connected to fieldbus
modules.

1 OH198 30



A&400-IF EMC/RFI Filter

10/l/98

EMC according to EN 61800-3
l 2nd (industrial) environment as

standard
l 1st (EN 50081-2 residential power)

requiresfilter

* NEMA 12 enclosure

31



10/l/98

I,,

l i Dynamic Br$king
l ; Protected c$asis
l Chopper an!! resistor integrated
l : Cable length ‘between brake unit and

inverter: 1.5:‘ft
- for longer [clistances  additional fuses are

needed (miax.  cable length with fuses 15 ft)

l Chopper avgrage power up to 8 kW ~
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ACS 400 Programmable features

.

.

.

.

.

.

.

.

0

.

.

10/l/99

Output current and frequency limit
Versatile start and stop modes
2 programmable Acc/Dec ramps
Programmable V/f ratio
IR compensation
Power loss ride through
DC hold
Sleep function

7 preset speeds
2 jump frequencies
Parameter upload/download

33



Accelerati(m /‘Decelerati,on

l two different act / dec rarnp[settings c;an be selected by
Idigital input

f WI
f max

Act. 2

Act. 1

Parameter 2201 ramp pair selection
parameters 2202-2205 Act I Dee parameters

f WI

f ma*

Linear

L%T

s2

Sl
s3

Ramp times Sl < 1 s
Ramp times S2 < 1.5 s
Ramp times S3 < 15 s

IO/i/98 31



_-

~ V/F Ratio

l Selectable
- Linear
- Square

IO/l/98 35

IR compensation

I
0
I b

Motor nominal f WI
frequency

Parameter 2606
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\i
!!

1 j,, il

/
8,

I
MIM,[%]

u (%)
A

JR Compensaiion

UN _____ -se/ _____._____ j,

/ /’y~L,e4- IR d,,pensation  range

/
A----. No colfnpensation

i/ b
Field weakening

point
f (Hz)

1011198

‘,.‘~

,,. ::.., ,;:
,,

180

160

140

120

100

80

60

40

20

10 20 30 40 50

f D-W

Adjustable
m compensatiion range 0 - fset
* compensatiion voltage

31%
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Power loss ride through

Supply voltage

DC link voltage

Parameter 2006
=0 disable
=I enable 500 ms
=2 enable without time limit
(Deprends of the kinetic energy)

Output frequency

Motor Moment

Drive behavior during power failure:
l Power is recovered from the

kinetic energy of the load



ilCritical frequency j

foutput

A

l

------ .

--L--l--1
fl Lo f2Lo

To avoid resohance problems in
certain speed iranges

Two adjustabh jump speeds.
Individual settings for

-- skip frequency low limit
- skip frequency high limit

IO/l/98
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PID-regulator P- control

l Level control is normally P only
l Averaging level : Low gain
l Tight level: High gain

ACS400 Feedback
information

Input -

High: lometers,

Percent of total:lOO%,

Feedback voltage: 8V

Surface level
measurement

I
,. .,. ,i, ,.ii,,

High: Ometers,

Percent of total: O%,

Feedback voltage: 4V

q output

10/l/98 39

Time (set)



PID-regulator PI - i![=ontrol
1;l!

l Flow and pressure controls are normal PI. 11
l In ‘flow control low gain, fast integral time (Ti) ;
l In pressurekontrol depends of the system

ACS400 Feedback

I I ’
in format ion

0.8

Integration time parameter 4002
0

0 0.5
Time’(sec)

1.5

IO/l/98 40
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PiD-regulator PID - Control

l Temperature control is normally PID
l Gain 20-60; Ti = 2-5 min, Td = TJ4

ACS4QQ Feedback
information

Derivation time parameter 4003

Temperature
sensor

10/l/98 41
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PID-reguI@or Der@ation time1,

PID controller derivation time.
l If the process error value changes

linearl,y, D part adds a constant
value into the PID cbntroller-
output. ,)

l The derivative’is filtered with a I-
pole filter.

l The time$onstant of the filter is
defined by parameter (4004).

PID derivation time
I

10/l/98 42



ACS 400 macro: Factory (0)
Analog input
Frequency (All)

Digital input
Start I Stop (DII: contact closed / open)
Direction (D12)
Constant speed (D13)
Ramp pair l/2 selection (DE)

Analog output
Frequency (AO)

Relay output
Fault (ROI)
Running (R02)

For applications no panel available
l Motor nominal values are 230/4OOV, 50 Hz and 1440rpm
l Signals scaled according to 50 Hz
l Max output frequency 50 Hz
l Activate Dl4 for US settings (46OV, 60Hz and 1750rpm)

451 O/1/98



ACS 400 macro: ABB standard ,‘[‘i)
Analog input ~
Frequency (All) :

Digital input ~,
Start I Stop (DII: contact closed
Direction (Dl2)
Constant: speed (D13)

1
j,

/Analog output
ifrequency  (AO)

YRelay output
I open) iFault  (ROI)

!Running  (R02) :
1:

r
Constant: ,speed (D14)
Ramp pair 112 selection (DE)

I General purpose macro for constanlt speed (threle) applications

IO/l/98 46
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ACS 400 macro: 3-wire (2)
Analog input
Frequency (All)

Digital input
Start (DII)
Stop (Dl2)
Direction (Dl3)
Constant speed (D14)
Constant speed (DE)

For applications the drive is controlled using momentary push
buttons

IO/l/98 47



ACS 400 macro: Alternsnte (3) i,
Analog input ‘Analog output
Frequency (All) ~I

D i g i t a l  iinput ~
Start I Stop (DII: contact closed I open)
Direction (D12)
Constant speed (D13)
Constant speed (014)
Ramp pair l/2 selection (DE)

IFrequency  (AO)

‘Relay output
Fault (ROI)
/!Running  (R02)

!/

Offers an I/O configuration that is adopted to a sequence of DI
control signals when alternating the direction of rotation of the
drive

48



ACS 400 macro: Motor potentiometer (4)
Analog input :,
Frequency (All)

Digital input
Start I Stop (DII: .contact closed I open)
Direction (Dl2)
Reference up (D13)
Reference down (D14)
Constant speed (D15)

Analog output
Frequency (AO)

Relay output
Fault (ROI)
Running (R02)

Cost effective interface for PLCs that vary the speed of the driverusing only digital signals

IO/l/99 49



Analog input :
Hand, (AH) ‘:
Auto (AIZ!)

D i g i t a l  iinput
Start/Stop (DII hand; Dl5 auto)

Control bcation selection (D13)

/,, @nalog output
.Frequency  (AO)

,:Relay o u t p u t
‘Fault (ROI)
:Running  (R02)

Offers two external control locations
l Typically in HVAC applications

10/l/98 50



ACS 400 macro: PID-control (6)

Analog input
Analog reference (All, Extl or Ext2)
Actual value (Al2)

Digital input
Start/Stop (DII manual, Dl5 auto)
(Start; contact closed, Stop; contact open)
Control location selection (012)
Constant speed (D13)
Run enable (D14)

Analog output
Frequency (AO)

Relay output
Fault (ROI)
Running (R02)

For use with different closed loop control systems
l pressure control
l flow control
l level control

IO/l/98 51



Analog input  ~
Frequenc:y  ( A l l )  !

Digital input
Start I Stop (DII: contact closed / open)
Direction (Dl2) :,
Constant speed (D13)
Constanl: speed (D14)
Pre-magnetize (DE) ”

iAnalog output
frequency (AO)

!Relay output
lFault  (ROI)
;Runriing  (R02)

1

With this macro the motor flux build up time can: be eliminated
l Motor starts very quickly

10/l/98 52



KS 400 Features’

l Summary of Features
)) 2 Analog Inputs
N 1 Analog Output .: .’

1) 5 Digital Inputs
1) 2 Relay Outputs
)) Serial Communication RS485 as standard for Modbus
1) Power Loss Ride Throu’gh
>) Flying Start
)) Pre-Magnetizing Macro plus 7 other macros
1) 7 Preset Speeds
1) DC Hold
)) DDCS + fieldbuses

10/l/98 53
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ACH 400 Adjusta,ble .Speed’AC Drives1:c /1I
from 9 HP to 400 HP for variable torque; applications

j
/i,
/i,

Input voltage: 3 phase, 200...240 V, +I-~ 10%
3 pIbase, 380...480 V, +/- 10%

i !

Input frequency: frolm 48 to 63 Hz

Output voltage:

Output frequency:

Friim 0 to VN

from 0 to 250 Hz

4/12/99  (1 Of 47)
H400ovr.ppt



ACH 400

l Easily Integrated
- No Need for Conversion Logic (source or sinking input)
- Galvanically Isolated l/O
- Standard, 3-Wire and Alternative Control Comections
- Bookshelf design

l Standards
- UL, cUL, CSA, CE
- Production certified to

IS09001 and IS014001

4/12/99  (2 of 47)
H400ovr.ppt



AC H,
AC drive

-1
Pro+ct  type
S = Standard product
H = IjVAC

I

ACS400  h&duct  Famiiy

Input Bridge
0 = 6-pulse rectifier

Enclosure Type
1 = Wall mounted
2 = Floor standing
Rated Output Power in kVA
See ACS400 rating tables

Voltage Rating
1 = 200...240Vac
3 = 380...480Vac

Enclosure Class
2 = IP21 (NEMAI)
5 = IP54 (NEMA12)

I 4/12/99 (3 Of 47)
H400ovr.ppt



4/12/99 (6 Of 47)
H400ovr.ppt

Wall mounting ‘, ‘, ” ‘.
I ‘,,

Mounting clearance
l 1.97 in on each side

0 7.87 in above and below

” Flange, mounting (option),: .,^ i: ,.,,,..,,, ., .~,:. . . .~

3



ACH 400 Dimensions
For NEIMA 1 enclosure

r D _

SIDE

!

il

Dimensioir
wference (rjb

Width W
Height H
Depth D !,
HI j

H2 .,
WI
a(=d) ~

b

WeigCht (Ibsk

Frame Frame
R I R2
4.92 4.92
12.99 16.93
8.23 8.7
12.52 16.42
11.81 '15.75
3.86 3.86
0.217 0.217
0.394 0.394
0.217 0.217
12.76 19.8

Frame
R3

7.99
21.46
9.72
20.79
19.69
6.3

0.256
0.512
0.512
40.7

High Power/Volume ratio
-> EFFICIENCY

Frame
R4,
7.99
25.04
11.02
24.37
23.62
6.3

0.256
0.512
0.256
59.4

4/12/99 (7 of 47)
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ACH 400 Dimensions

For NEMA 12 enclosure

4/1299 (8 of 47)
H400ovr.ppt

Width W 8.46 8.46 10.12
Height H 17.72 21.65 25.58
Depth D 9.49 9.96 10.98

Hl 12.52 16.42 20.79
H2 12.99 16.93 21.46

a(=d) 0.217 0.217 0.256
b 0.394 0.394 0.512
C 0.217 0.217 0.256

weightibs 12.76 19.8 40.7

10.12
29.21
12.28
24.37
24.04
0.256
0.512
0.256
61.6

NEMA 12 requires
l Extra internal fan
l Factory installed (no kits)

NEMA 12 without derating!



Power/Volume Ratio
Power  i ndex  kW/dm3

0.75 1.1 1.5 2.2 3 4 5.5 7.5 11 15 18.!5 22 30 37
Power [kVVJ

4/12/99 (9 of 47)
n400ovr.ppt
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ACH 400 C’urrent ratirws
Standard ratings, ambient temperature 40 “C Variable Torque applications

Rated motor
power

P, (HP) I, (A)

3 6.6 7.3
5 8.8 9.7
7.5 11.6 12.8
10 15.3 16.8
15 23 25.3
20 30 33
25 38 41.8
30 44 48.4
40 59 64.9
50 72 79.2

4/12/99 (lOOf47)
H4000vr.ppt

Rated output Current I,
Maximum
(1 minute)
Lx (A)



Standard ratings, ambient temperature 40 “C Variable Torque Applications i

Rated motor Type
power designation

P, (HP)

3
5
7.5
10
15
20
25
30
40
50

ACS 401-0004-3-X 6.2
ACS 401-0005-3-X 8.3
ACS 401-0006-3-X 11.1
ACS 401-0009-3-X 14.8
ACS 401-0011-3-X 2 1 . 5
ACS 401-0016-3-X 28.8
ACS 401-0020-3-X 35
ACS 401-0025-3-X 41.2
ACS 401-0030-3-X 55.7
ACS 401-0041-3-X 68.1

Rated input
current

Fuse
1 (A)

I!
I1’

10
Ii, 10

16
16

,25
35
50

/ 50
63
80

CU,terminal size
(mm21

2.5
2.5
6
6

10
IO,
16
16
25
25

4/12199  (11 of 47)
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ACH 400 Protective functions ‘.

lnverter pro tection
I I

Protective-function Trip,limit

Overcurrent 35 l I N instantaneously
Over voltage I,35 * rated voltage, I,3 * U480
Under-voltage 0,65 l selected rated voltage
Over temperature 95 “C heatsink
Output short circuit
Output ground fault
Input phase loss
Serial communication
error
Loss of analog input
signal

4,12/99 (12 Of 47)
H400ovr.ppt

Motorprotection

!&AectiGe function

Motor stall ’

Current regulation
Motor overload

Over current

Application protection

Programmable

Parameter protected (current,
frequency and time)
0,5... 1,5*h adjustable
l2T model (UL approved),
parameter
,Parameter

I, ~ ‘.Protective function I Programmable I
Serial communication
error
t/O terminal short
c i r c u i t
Under load Parameter

I

Relay outputs can be programmed to indicate fault conditions



A&4 400 her-visions
Code Description

I

AL1 Panel upload/download failed

AL2 Panel operation canceled because drive is running

AL3 Panel ooeration canceled because drive is in Remote mode

Panel is not the source of startlstopldidref commands

Operation disabled due to use of factory macro

1 AL1 1 lovervoltage alarm. Overvoltage controller controls output frequency

Under-voltage alarm. Under-voltage controller controls  output frequency

Direction lock ON. Direcrion  request differs from locked direction

MODBUS loss alarm. Drive continues operation

MODBUS exceotion  messaoe  was aenerated

AL16 Analog input 1 loss alarm. Drive continues operation

AL17 IAnaloa inout 2 loss alarm. Drive continues ooeration

AL16 Panel loss alarm. Drive continues operation

AL19 Overtemperature alarm. Drive is about to trip due to

AL20 Motor overtemperature alarm (setting 2 =
due to motor overtemperature (setting 1 = FAULT)

AL21 Motor underload alarm (setting 2 =
underload (setting 1 = FAULT)

AL22 Stall alarm. Drive continues

AL23 DDCS link loss alarm. Drive continues operation

AL24 Application dependent

AL25 OFF button pressed in HVAC panel

4/12&s (13 Of47)
H400ovr.ppl



ACH 400 Faults
FL1 Overcurrent.  Overcurrent  trip detected
F L 2  Overwitage

(1) Overvoltage trip detected
(2) Start command detected when the DC voltage is above ovarwltage
controller limit

FL3 lwerter  overtemperature.  lnverter  temperature too high. Trip level depends on
ltl=type

FL4 1 Fault current. Fault current trip detected
FL5 Overload. Integral of current squared is too high
F L 6  Undewoitage

(1) DC voltage drops below threshold when start is ON
(2) Start command detected when  the DC voltage is below underwltage
controller limit

FL7 Analog input 1 loss. Analog input 1 drops below limit
FL6 Analog input 2 loss. Analog input 2 drops below limit
FL9 Motor overtemperature.  Motor model integral is too high

FL1 0 Panel loss. Panel loss detection ON when panel controls start/stop/dir or
reference

FL1 1 1 Parameter error. Incowistent  parameter values
I

FL12 Stall. Stall protectiontrips
FL13 1 MODBUS  loss. MODBUS  loss detection ON when controlled over MODBUS

1 FL14 1 External fauit. Dioital inout confiaured  to external fault inout is low I
FL15 Ground fauL  Ground fault trip detected
FL16 UC ripple. DC capasitorvoltage  ripple too high(bad capasitors)
FL17 Underload.  Underbad  detectiontrips
FL16 Application dependent fat& Fault detection ON when  application controlled
FL19 Comm loss. DDCS protocol. Loss detection ON when controlled over DDCS

link or link in communication module, in DDCS link
FL20-26 Hardwere enor. Confacf factory

4/12/99 (14 of 47)
H400ovr.ppt



( Fault codes 20-26 (contact factc)ry) I
I /’

no I
no

I

bit 12

bit 13

14I- Yes SW no bit 14

75I-

/fja-
yes

yes

SW

SW

no

no

bit 15 Modulator. Modulator stalled

bit IO Unsuccessful Flash prom download

Bad analog input. i’nvalid pulse count hen transforming

reference or around
___ -. ..-. _. . . .-.-._-,‘““_“,. .“““--.-_~l _I__. ,.. “- ---_ ---, ..- ,..... “I~._--~___-“-1.  --
,(7) Bad FPROM a’etected (FPROM didn’t store data

-..------

Type code error. Type code input out of valid slots
I Sporadic fault inte.rrupt. Collected fault interrupt
detected, but no accompanying fault interrupt
(overcurrent,  overvoltage, fad current, earth fauk)
Assert. SW asseti expires. SW assumes certain internal
state

4/12/99 (15 of47)
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ACH 40,O Options

4/12/99 (17 Of47)
ti4000vr.ppt

- Control Panels : ACSI OO-PAN /I
A C S - P A N  B

- EMU RFI Filters (Input) /
- DDCS module
- Fieldbus adapters (from ACSGOO family):

: Profibus(NPBA-02),”
Modbus (NMBA-Ol),
Modbus,+ (NMBP-01) ,  ;
Landis & Staefa FLN
Metasys N2 Bus



~~.~.  --.~ . _ .~_ ~.

ACH 400 Output display

output
Absolute current
output relative to

Frequency
n setpoint

current I nlax

+ + +

output
display
indicator

Hand/Off/Auto

Frequency setpoint can be
increased or decreased by
pressing

Alterations are confirmed by
pressing

New menu level is selected by
pressing

4/12/99 (19 0147)
H400ovr.ppt



ACH 400 Parameter Navigation i

indicator ‘,

Parameter structure
full parameter names

4/12/99 (19 Of47)
H400ovr.ppl



ACH 400 Parameter setting

After finding the required
parameter from the
parameter list

4/12/99 (20 of 47)
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:: ACH 400 Drive control methodsi
/

Overriding Controller

Field bus modules

Standard I/O

5 digital inputs
2,analog inputs
1 analog output
2 relay outputs
24JJJWret

ACS-PAN-B

DDCWDrive  bus

J

- RS-‘232’
- 9600 baud

D D C S  M o d u l e

option

RS-485

RS-232
9600 b/s PC Tools:

bwes Window
Drives Support

411299 (21 of 47)
H400ovr.ppt



ACH 400 Control methods :

l No Need For Conversion Lo.gic
SINK Logic (NPN) SOURCE logic (PNP)

The ACH 400 Can Handle Both Without
Any Additional Logic

4/12/99 (22 Of 47)
H400ovr.ppt
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ACH 400 Terminal Interface i

l RS48fi connectdr X3
l VII jumper S2 

l l/O connection Xl
l VII jumper Sl 

:>

7
1

(green and red)
m; :

t-IF ‘,
Paiel connector X2

4

sticker
MeIH / DD& connection X6

Power connections

r
0

4/12/99  (23 of 47)
ti400ovr.ppt



__..._.... “,- _...,,.._, ..,.,..,_.,.. ,.....,., ,. ,... .~.. ^. ~, ..,~.~  . . . . ~~.. ..,,,,. .,.~,.~.,.

ACH 400 I/O’ Configuration, ‘1, ,;3

4/12/99  (24 of 47)
H4000vr.ppl

3 AGND

4 IOV

5 Al2

6 AGND
I

7 A0

fj AGN,,  (Ground) Commo”f~rDId~“sig~k
9 24VmOUT 24 v/*50 mA auxllialy voltage  aulput  (reference  to AGND).  Sbrl

I -.._ - _-.__._..-

1 0  DCOMl DCDMl  digital irputccmmO”  1 (for  DIl. Dtz and Dt3,TO acthte
digital input.  there  “wst be +I2 V (or -12 “) beWee”  that input
and DCDMl. 24 V suppb may be ,wovided  by We  A’33400

1 4  D14
1 5  Dl5
16 DCOM2

2E+05  ROl

2E+05 R02 Relay  autpti 2 progmnmabb
(defauk running  => 20 corrected to 22)
1*-250”AC*~“DC,lO~-2~



DDCS Module

4/12/99 (25 of 47)
H400ovr.ppl

Converts m&sages from the
internal databus into DDCS-
protocol messages that are sent
and transmitted using fiber optical
cables. The! fiber optic cables are
then connekted to fieldbus
modules.



ACH400-IF EMI/RFI Filter

-a_ A--/

b

IID

- -  -

A

4/12/99 (26 of 47)
H400ovr.ppl

Hl
H

EMC according to EN 61800-3
2nd (industrial) environment as
standard
1st (EN 50081-2 residential power)
requires filter

NEMA 12 enclosure



.

.

0

.

.

.

.

.

.

.

.

Output current and frequency limit 1,

Versatile stht and stop modes ’ ;I

2 programmable AcclDec ramps !ii
Programmable J//f ratio :

IR compensation 0
Power loss ride through
DC hold
Sleep function
7 preset speeds
2 jump frequencies
Parameter upload/download



Acceleration I Deceleration

l two different aCc / dec ramp settings can be selected by
digital input 1

f WI
f max

Act. 2

/

-I

Act. 1

f Ml

-I,’
f max

Dec. 2

\

Dec. ,I

t

Linear

s2

Sl
s3

Parameter 2201 ramp pair selection
parameters 2202-2205 Act I Dee parameters

Ramp times Sl < 1 s
Ramp times S2 < 1,5 s
Ramp times S3 < 15 s

4/12/99 (28 of 47)
H400owppt



V/F Ratio ,,, ,,. (c ,,

l Selectable
- Linear

IR compensation

1
I
I b

Motor nominal
frequency

f WI

Parameter 2606

4/12/99 (29 Of 47)
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._ ~_, _, ..~...

IR-compensation

u (%
1

U N

IR Compensation

J /IR dompensation range
------7  I

/

No co,in pensation

-
Field weakening f (Hz)

point

4/12/99  (30 of 47)
H400ovr.ppt

Torque[%]

180

160

140

120

10 20 30 40 50

f WI

Adjustable
l compensation range 0 - fset
l compensation voltage



Supply voltage

DC link voltage

Output frequency

V

Motor Torque

Parameter 2006
=0 disable
=I enable 500 ms
q 2 enable without time limit
(Depends on the kinetic energy)

Drive behavior during power failure:
l Power is rec:overed from the

kinetic energy of the load

4/12/99 (31 of 47)
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~ Critical frequency

foutput

A

_ - - - -

l To avoid resonance problems in
certain speed ranges

l Two adjustable jump speeds
l Individual settings for

- skip frequency low limit
- skip frequency high limit



PID-regulator j P- control

l Levell control is normally P only
l Averaging level : Low gain

l Tight level: High gain

A C H 4 0 0 Feedback
information

1
Surface level

,npl, ,J-, , measurem:t

High: 10 meters,

Percent of total:lOO%,

Feedback voltage: 8V

Low: 0 meters,

-

Percent of total: O%,

Feedback voltage: 4V

lJ output

4/12/99  (33 of 47)
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PID-regulator ;PI - Control

Flow and pressure controls are normal PI
For flow control low gain, fast integral time (Ti)
For pressure conttiol depends of the system

ACH400
Feedback
information

Pressure sensor

Integration time parameter 4002

4/12/99 (34 of 47)
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PID-regulator PID :- Control

l Temperature control is normally PID
l Gain 20-60; Ti = 2-5 min, Td = Ti14

ACS400 Feedback
information

I

- - - - - - - - - - -  ~ - - - - - - - - - - -  ~ ___________-__________

Temperature
sensor

Derivation time parameter 4003

4/12/99 (35 Of 47)
H4000vr.ppl
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Time (set)



PID-regulator Derivation time

4/12/99  (36 of 47)
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Process Error Valu

PID derivation time

PID controller derivation time.
l If the process error value changes

linearly, D adds a constant value
into the PID controller output.

l The derivative is filtered with a I-
pole filter.

l The time constant of the filter is
defined by parameter (4004).



l Sleep and wake-up available as a standard (Pzharneter 4015)

Actual value
h

Wake-up level
(par 4015)

Sleep level
(par 4014)

4/12/99 (37 Of 47)
H400ovr.ppt

Frequency
,
I r-

stop Start
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ACH 400 Application macros
l HVAC Hand - Auto
l HVAC - PID
l Floating Point
l Pump - Fan Control (2nd Qu.)

Designed to make the adaptation to customers application as easy as
possible

4/12/99 (38 of 47)
ti400ovr.ppt



ACH 400 macro: Hand-auto
Analog input
Hand (All)
Auto (Al2)

Digital ,input
Start/Stop (DII hand, Dl5 auto)
Control location selection (013)

Analog output
iiFrequency (AO)

,,Relay output
:‘Fault (ROI)
Running (R02)

1

Offers two external control locations
l Typically in HVAC applications

4/12/99  (39 of 47)
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ACH 400 macro: PID-control
Analog input
Analog reference (All, Extl or Ext2)
Actual value (Al2)

Digital input
Start/Stop (DII manual, Dl5 auto)
(Start; contact closed, Stop; contact open)
Control location selection (D12)
Constant speed (D13)
Run enable (D14)

Analog output
Frequency (AO)

Relay output
Fault (ROI)
Running (R02)

For use with different closed loop control systems
l pressure control
l flow control
l level control

4/12/99 (40 of 47)
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ACH 400 Features
l Summary of Features

)) 2 Analog Inputs
N 1 Analog Output
1) 5 Digital’lnputs
1) 2 Relay Outputs

/j

)) Serial Communication RS485 as standard for Modbus
1) Power Loss Ride Through
)) Flying Start
)) Pre-Magnetizing Macro plus 7 other macros
)) 7 Preset Speeds
1) DC Hold
1) DDCS + fieldbuses

4/12/99  (41 of47)
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ACH 400 / ACH500 Comparison - Power

ACH 400
3-400 HP @ 480 VAC
3-100 HP @ 200 - 240 VAC
480 VAC + 10% rated
No input line fuses
(2) DC line reactors 3-50 HP
(1) Input 3 phase line reactor

60-400 HP
Removable (remote mountable)
keypad

ABB Drives

ACH 500
3-400 HP @ 480 VAC
2-40 HP @ 208 - 240 VAC
500 VAC + 10% rated
Input line fuses standard
(1) DC line reactor

2-400 HP

Fixed keypad



2

ACH 400 / ACH 500 ComDarison - I/O

ACH 400 ACH 500
(5) Digital inputs (6) Digital inputs
(2) Analog inputs (2) Anallog inputs (pot)
(2) Relay outputs (3) Relay outputs
(1) Analog output (2) Anallog outputs
H-O-A Keypad H-O-A Switch
Up / down arrows Hand speed pot

ABE3 Drives



ACH 400 The standard has just been raised

Information - Operating data section
l % Power output is now displayed in kW
l Run time - operating hours is now re-settable
l kWh counter - kWh counter is now re-settable
l Digital input and relay output status - now in op data

section
l Analog input values - now in op data section
l Analog output value - now in op data section
l Process variables can be displayed in user units

~ ABB Dr ives



4

ACH 400 The standard has just ‘been raised.
Programmability
All applicable operating data can be tied to supervisory

functions / relay and/or analog outputs
l (7) preset speeds
l Relay outputs can be tied to more functions and now

include programmable relay cconss and “off’ time delays
l DC brake upon start command ((premagnetization)
l Supervision capabilities have been expanded to all

information in the operating data section and now include
hysteresis adjustment capability

ABB Drives



ACH 400 The standard has just been raised.

Programmability - continued
l (29) Standard process variable units plus (2) custom units
l “On board” PID controller verses PI controller
l Standard “sleep” & CLwake-upY’ programmability in PID

macro
l Panel (keypad) upload / down load capability
l “Bumpless” transfer from “Auto” to “Hand” reference

1 ABB Dr ives
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ACH 400 The standard has just lbeen raised
Serial Communications

“Flash” loaded protocols available

All analog values and digital input statusles are monitored /
transmitted over the serial link
Tlhe analog output value can be controlled over the serial
link
The relay outputs can be controlled over the serial link
Underload (broken belt) indication over the serial link
Active PID feedback is monitored over the serial link

ABB Drives



ACH 400 The standard has just been raised

Serial Communications - continued
l Loss of analog input indication over the serial link
l Drive fault information available over the serial link
l Fault reset capability over the serial link



ACH 400 The standard has just been raised

Electronic bypass features
l Micro processor based
l Keypad control with LED status indication
l “AutoSS bypass - standard
l Input single phase protection - standard
l Voltage independent run contact receipt

ABB Drives

I 8



ACH 400 The standard has just been raised

Electronic bypass features - continued
l Selectable class 20 or class 30 electronic motor overload

protection
l Regulated power supply with voltage tolerance off 35% -

No contactor coil burn-out
l Fast acting semi-conductor fuses in the inverter circuit
l Two contactors - less connections, more reliable

I ABB Drives



ACH 400 The standard has iust ‘been raised
Spec S t o p p e r s
l New H-O-A keypad with “upload / download” capability
l Bumpless transfer feature of keypad
l DC injection brake at start (premagnetixation)
l Loss of load (broken belt) feature
l (2) DC line reactors

ABB Drives



ACH 400. The standard has just been raised

Spec Stoppers
l Programmable time delays on relay outputs
l “Sleep” & “wake-up” functions
l Process variables user units
l Resettable ETM & kWh meters

ABB Drives



I

12

ACH 400 The standard has iust been raised
.

Spec stoppers - serial communications
ABB pioneered serial communications for the HVAC world
l Drive relay output control over the serial link
l Drive analog output control over the serial link
l Drive digital input monitoring over the serial link
l Drive analog input monitoring over the serial link

ABB Drives



ACH 400 The standard has just been raised

Spec stoppers - serial communications - continued
l Broken belt indication over the serial link
l Loss of reference indication over the serial link
l “Active” PID feedback over the serial link
l Fault queue & fault reset over the serial link

ABB Drives
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ABB Industty ACS 400 ACS400-SW-0315
AC Components Parameter list File: 400par29.XLS
Dept Prepared Date Approved Rev Valid from SW version (label)

EGC JMlEH 2000-03-24 3.00 1.1.2.4

GROUP

:OMMANO  INPUTS

-IO-

LEFERENCESELECT
-ll-

:ONSTANT  SPEEDS

-12-

CODE

1001

1002

iiiiz

,101
1102

1103

1104
1105

1106
1107
1108
1201

1202
1203
izi
1205
1206
1207

I I I

UCT, COMMANDS 1 O=NOTSEL. 1=Oll.2=DH.2. 1 1 1 2/4/
3=DllP2P.  4=DllP,ZP,3,

I I

HVAC: 1
5=DHP,2P,3P.  6=Dl5.  7=Dl5.4.

6XOMM
OCT REFI  SELECT O=KEYPAD. l=All. 2=Al2, 1 1

3=AIINOYST. 4=A$!,JOYST.
&DIJUPD(R),  6=013ll,4D,

7=Dl4U,5D,  6=COMM  S;COMM+All,
lO=COMM*Al1

UCT REFl  MIN O-250 Hz IHZ OHz
EXTREFlhlAX O-250 Hz 1Hz SOHz/US

1 6OHz
D(TREFZSELECT 1 (as 1103) 1 1 1 0

DCT REF2  MIN I O-100 % I 1% I 0%
EXT REF2 MAX O-500 % 1% 100%

CONST  SPEED SEL C=NOTSEL.  l..5=Dll..DIS. 6=Dl1,2. 1 3/o/
7=Dl3.4.  6=Dl4,5.9=Dl1.2.3, HVAC:  1C

lO=Dl3.4.5
CONS1 SPEED 1 O-250 Hz 1 O.lHz 1 5Hz
CONST SPEED 2 1 O-250 Hz 1 O.lHz 1 10Hz
CONS1  SPEED 3
CONS1  SPEED 4
CONST SPEED 5
CONS1  SPEED 6

0250 Hz 0.1 Hz 15Hz
O-250 Hz 0.1 Hz 20 Hz
0250 Hz 0.1 Hz 25Hz
O-250 Hz 0.1 Hz 4oHz

Page 4 of 21

k U Stall/Stop and Direction sources for EXTl. Wrttt
protected If FACTORY macm is selected

I f
k 1 U IConstant  speed 1
k 1 U lConstantsDeed2
k U Constant speed 3
k I U IConstant  weed4
k  1 U  lConstantspeed5
k I U IConstant  sDeed6
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ASS Industry ACS 400 ACS400-SW-0315
AC Components Parameter list File: 400par29.XLS
Dept Prepared Date Approved Rev Valid from SW version (label)

EGC JMEH 2000-03-24 3.00 1.1.2.4

GFaJP

MLDGUE INPUTS

-13-

RELAY OUTPUTS

-14-

xxx

-
1301

1302

1303
-
x304

i305

1306

1401

-
1402

(403-

MINIMUM All

MAXIMUM All

FILTER All

MINIMUM Al2

MAXIMUM Al2

FILTER Al2

RELAY OUTPUT 1

REIAY OUTPUT 2

Ro 1 ON DELAY

RANGE

0.100%

O-100 %

0-10s
. D

O-100 %

o-109

O=NOT SEL. l=READY. Z=RUN.
:FAULT(-1). 4=FAULT,  S=ALAR,”

-SW
7=SUPRVi OVER, B=SUPRVl

UNDER, SSUPRV 2 OVER.
lO=SUPRVZ UNDER, 114T  SET

POINT, lZ=FAULT(RST),
13=FLT/ALARM. 14=EXl

CONTROL, 16=REF 2 SEL.
ld=CONST FREQ.  17=REF LOSS,

Is=oMRcuRREM.
IS=OVERVOLTAGE. 2o=ACS400

TEMP. Zl=ACS  OVERLOAD,
22=UNDERVOLTAGE. 23=All

SSS,24:A12LOSS,25~MOTOVf
IMP, X=STAlL.  27=UNDERLOA[

26=PID SLEEP, 2%=FC,
lO=AUTOCHANGE,  31=STARTED

(as 1401)
hRR”OS

1 %
-

1 x

0.1-
Lx
-

1 %

o.ls
1

Page 6 of 21

Relay output 1 contenl.  For those settings that
refer to faults or alarms (e.g. OVER CURR. . ..).
the relay activates on both alarm and fault

;J /Relay output 2 content

J IRelay 1 on delay



ABB lndustty
AC Corn cnents

E&Pl Prepared Date Rev Valid from SW version (label)

EGC JMH 2000-03-24

GROtlP CODE

1404
1405
1406-

NAME

RO 1 OFF DEL4Y
RO 2 ON DELAY

RO 2 OFF DELAY

RANGE

O-36005
0-3600s
0-3600s

T

RESOL

D.1;
D.1; 1 s
0.1: 1 s

6 1 U IRelay 1 offdelay
Is 1 U Relay2off delay
6 1 U )Relav 2 off dalav

Page 7 Of 21



ABB Industry ACS 400 AC.9400~SW-0315
AC Components Parameter list File: 400par29.XLS
Deot Prepared Date Approved Rev Valid from SW version (label)

EGC JMEH 2000-03-24 3.00 1.1.2.4 I

GROUP CODE NAME

-16.

RANGE

102-137

0.0-20.0  mA
0.0-20.0 mA

O-IO s
&NOT  SEL, l..6=Dll..5,6=COMtv

*LOCKED,  l=OPEN,  2sNOT
SAVED

O=KEYPAD.  1..5=Dil.S,
B=START/sTOP,  7=COMM

O=OPEN.  l=LOCKED

O=DONE.  l=SAVE..

O=NO, l=YES

RESOL

1
t

I)

0.1 mA
0.1 "?A
0.1 s

1

1

1

1

1

1

103
0.0 Hz

50.OHz  /
A

60.OHZ
OIlA

20.0 mA
0.1 s

0 / HVAC
2
1

6 I HVAC
0
0

0

0

,nalog  output content (number of parameter).naloa  outout  content (number of parametert
nalop  output content mlnlmum. Limits andnalw  output content mlnlmum. Limits and
efault value depend on A0 content selection
501
.nalog  output content maximum. Limits and

501
.natw  outnut sianal mlnlmun
nalog  output signal maximun
liter time constant for A0

‘arameter lock. Parameter lock affects only
ammeter accesses with panel
‘ault reset Input. Note: KEYPAD can  always
?set
ml lock. When LOCKED, panel can’t mwa to
xal mode (however, the OFF button In HVAC
and is obeyed).
‘arameter sava function. Selectton 1 (SAVE..)
aves all altered parameters to penanent
memory:  after this, value 0 (DONE) is restored.
Vhen  l=YES.  all alarms are dlsplayed nonally
, the panel and green LED. When O=NO,  all
Iarms with alarm code number 10 or above
xcept  alarm 30. are suppressed, both in displa!
nd in green  LED. Alam, 30 is always visible

Page 8 of 21



ABB lndustty ACS 400 ACS400-SW-0315

AC Components Parameter list File: 400par29.XLS

Dept Prepared Date Approved Rev Valid from SW version (label)

EGC .iMEH 2000-03-24 3.00 1.1.2.4

LIMITS 2003

-2o- 2005
2006

START/STOP

-21.

MAX CURRENT

OVERVOLT  CTRL
UNDERVOLT CTRL

(depends on drive type and low
noise setting)

O=DISABLE,  l=ENABLE
O=DISABLE,  l=ENABLE(TIME).

Z-ENABLE

=
2007
2008

MINIMUM FREQ O-250 Hz
MAXIMUM FREP O-250 Hz

2101

2102
2103

START FUNCTION l=RAMP.  Z=FLYING.  3ETORQUE
BOOST, 4=FLY  + BOOST

STOP FUNCTION i=COAST,  2=RAMP
TORQ  BOOST  CIJRR (depends on drive tvpe and low

2104
2105
2106
2107

noise setting)
STOP DC INJ TIME O-250 s

PREMAGNSEL O=NOT SEL, l..5=Dll..5.  B=CONST
PREMAGN MAX TIME 0.0-130.0 s

START lNHlS,T G=OFF.  l=ON

1

1

-
lH2
IM

1

1
0.1 A

0.1 s
1

0.1 s
1

k 1 U IMaximum  output current

k U DC overvoltage controller enable
k U DC undervoltage  controller enable.

ENABLE(TIME)  is enable with 500 ms limit for

k 1 U 1 Conditions during motor stop
k U Maximun torque boost current

k U DC injection time at stopping
k U Source for premagn command
k U Max premagnetizing time
k U Start inhibit control. Start inhibit means: when

fault reset or mode change (moving from Local
mode to Remote mode: or switching between
EXTl and EXTZ modes; or ENABLE input raises:
takes place: if there Is pending start command,
that command is ignored.

Page 9 of 21
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Parameter list
Approved

File: 400par29.XLS
Rev Valid from SW ver?Jon (label)

Jt&Etl 2000-03-24 3.00 1.1.2.4 I

RANGE

I I
3009 STALL FUNCTION @NOT  SEL. l=FAULT. 2=WARNIN(

@WARNING) l=FAULT. 2=NO

3022 ) Al 1 FLT LIMIT O-100%

RESOL

1

-L

I S

1 %

1 %

1 Hz

0.1 A

0.1 HZ

1s

1

Page 11 Of 21

urrenl limit for stall protection

doesn’t exist in ACS 400, this k only a place
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GROUP CCE NAME RANGE RESOL DESCRlPllON

I

4UTOMAllC RESET 3101 NR OF lR!ALS O-5 1 / HVAC: E b U Number of faults limit for Autoreset  logic
2

-31. I 3102 I TRIAL TIME 1 .O-180.0 s 0.1 5 30s E 6 U Time limit for Autoresef  logic

0.0-3.0 s 0.1s O S E ts U Time delay between reset attempts
O=DISABLE.  l=ENABLE 1 0 E b U Enable automatic fault reset for overcurrent

AR OVERVOLTAGE O=DI?.ABLE,  t=ENABLE 1 0

aDISABLE,  l=ENABLE 1 / HVAC:
1

AR AKMIN O=DISABLE.  l=ENABLE 1 I HVAC:
1 faults

102-137 1 103 E 6 U 1. Sup-wised parameter number
0 E k U 1. Supervision low limit. Display for this

1 1 1
I I I

I parameter depends on selected supervised
Iparameter.

0 1 E 1 6 1 U (I. Supervision high limit. Oisplav for this
I I I 1 parameter depends on se~eaed supervised

102-137 1 103
0

Enable automatic fault reset for Al < MINIMUM Al

I I parameter.
I E I Is 1 U 12. Supervised parameter number
1 E 1 6 I U 12. Supervision low limit Disolav  for this

INFORMATION 3301 1 SW VERSION
-33- 3302 TEST DATE

ABB lndustly
AC Components
Dept Prepared Date
EGG JMEH 2000-03-24

O.O.O.O-1.f.f.f

YY.WW

0$1B

I I I
.

1 parameter depends on selected suoewised
parameter.

E 6 U 2. Supervision high limit. Display for this
parameter depends on selected supervised
parameter
SW version

E k Test date; year/week. Write protected, however
can be written in test mode

Page13of21



ABB Industry ACS 400 ACS400-SW-0315
AC Components Parameter list File: 400par29.XLS
tXpt Prepared D&3 Approved Rev Valid from SW version (label)

I= JhEH 2000-03-24 3.00 1.1.2.4 I

I I I
GFOLIP COE NAME RANGE

PROCESS 3401 DISPLAY SEL l=STANDARD.  Z=PROCESS  VAR
VARtABLES

-34-

3406I P VAR 1 UNm
5=s.  6=h.  7=rpm.  6=kh.  9%, lO=lt
ft, ll=mA, 12=mV.  13=kW,  14=W,
lCkWh,  16-oF,  17=hp,  18=MWh.

19=m/s,  20=m3ih,  21=dm3/s.
22=bar,  23=kPa.  24=GPM,  25=PSI.
26=CFM.  27=ft.  26=MGD.  29=inHa

I I
3411 ( P “AR 2 UNlT I (as 3406)

1
1
1
+

1

1=I=
1l-

103
121
1

3
when dlsplayed

U ]Process  vartable 2 unit.  See 3406

I

U Selection of panel displayed vadables

Selection of process v&able 2

Decimal point locatlon of process variable 2.



ABB Industry ACS 400 ACS400-SW-0315
AC Components Parameter list File: 400par29.XLS

Dept Prepared Date Approved Rev Valid from SW version (label)

GROUP CODE NAME RANGE

PID CONTROL 4001 PID GAIN 0.1-100

-4O-
I I

4002 PID INTEG TIME 0.1-320 s

4003 PID DERN TIME O-10 s

4004 PID DERN FILTER O-10 s

4005 ERROR VALUE INV O=NO. l=YES

4006 ACTUAL VAL SEL I=ACTl. Z=ACTl-ACT2.
3=ACTl+ACT2,4=ACTl’ACT2.
5=ACTt/ACT2,6=MIN(AlA2).

7=MAX(Al,A2), B=sqrt(Al-A2),

I I 9=sqAl+sqA2
4007 ACT1 INPUT SEL l=All. 2=Al2

4006 ACT2 INPUT SEL l=All, 2=A12

4009 ACT1 MINIMUM 0.1000%

4010 ACM MAXIMUM O-1000%
4011 ACT2 MINIMUM o-1000%

4012 ACT2 MAXIMUM o-1000%

4013 PID SLEEP DELAY 0.0-3600 s

4014 PID SLEEP LEVEL 0.0-120 Hz

4015 WAKE-UP LEVEL 0.0-100 %
4016 PID PARAM SET l..5=Dll..5. G=SET 1. 7=SET 2

4017 WAKE-UP DELAY 0-60s

4016 SLEEP SELECTlON @INTERNAL.  l..5=D,1..5

4019 SET POINT SEL l=INlERNAL. Z=EXTERNAl

REsoi

0.1

0.1 s

o.ls

0.1 s

1

1

1

1

1 %

1 %

1 %

1 %

3.1; 1 s

0.1 Hz

0.1%

1

0.015

1

1

Time constant for the filter of D-term

PID Controller error value lnver~lon

PID Controller actual signal selection

U Actual 1 signal input selection

U Actual 2 slgna lnpur se,ecuon

U Minimum scallna factor of the Actual 1

U Maximum scaling factor of the Actual 1

U Minimum scaling factor of the Actual 2

U Maximum scaling factor of the Actual 2

U Time delav for the sleet function

Level for activation of sleep function

Level for deactivation of sleep function

Set point selection. l=INTERNAL:  PID set point is
parameter 4OM IfilERNAL SETPNT.
2=EXTERNAL:  PID set point is external reference
as selected through parameters in group 11
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ABB Industry
AC Components
Depl prepared Date

EGC Jh%EH 2000-03-24

8121 REG BYF’ASS CTRL O=NO,  l=YES 1 0 E Is U PID controller by-pass. - If setting is l=YES, the
set point as selected through parameter
4019/4119  SET POINT SEL is directly used as
PFC reference

a122 PFC START DELAY 0-10s 0.01s 0.5s E 6 U PFC start delay. Start delay for the speed
regulated motor

Page 21 Of 21



Work Procedure for accessing hidden Parameters

1. Install ACS-PAN-B operator panel
2. Depress MENU and use UP ARROW until Group 33 INFORMATION is

visible on the display
3. Depress ENTER to access parameter 3301 (software version). Software

version 1.0.3.E or higher is necessary for HVAC Macros
4. Depress ENTER and RESET simultaneously for 3 seconds. The display will

“blink”
5. Depress MENU. An exclamation point should be present on the middle right

of the operator display. This indicates that you now have access to the hidden
parameter  group. Groups 61 through 75 are normally hidden. Use exrreme
caution in changing any of these hidden parameters. These change the
performance characteristics of the drive and fault settings.

6. To change the drive from ACS400 to ACH400 use the DOWN ARROW key
and scroll to Group 75.

7. Scroll to Hidden Parameter 7505.
8. Depress ENTER. The default value (0) should be underlined indicating the

value can be changed.
9. Depress the UP ARROW key and change the value to (I). This modifies the

drive firmware to ACH400 operating characteristics and Macros.
10. Hidden Parameter  7503 can also be changed from default (0) to (1) for US

units of measure.
11. To change the drive back to an ACS 400 simply use the above procedure, but

change parameter 7505 from 1 to 0.
12. To exit the hidden parameter mode power the drive off/on.

Hiddparsdoc (6118199)
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I I ’
Profile,  Fault and Alarm words 0301 g_wPmfileCmd 0.FFFF  _ Profibus  profite  command WORD: bitO=OFFl.  bitl=OFF; ?, bM2=0FF3.

bll3=RUN,  bit4=(msewed).  bit5=Ramp  hold, blt6=R~mp  if, 0, bM7=FIt
reset, bit8.. lO=(resewed),  bit1  l=EXT2/EXT7.  b/112..  15=(rese!ved)

-03. 0302 0.FFFF  - Pmfibusprofi/e  status  WORD: bitO=ROYON.  bMl=ROYRUN,

I
g~wPmfikstatus

bilZ=ROYREF.  blt3=FAULTEO,  bit4=OFF_Z_STA,  blt5=OFF_3_STA.
bit6=SwcOnlnhlb,  bit7=WARNING,  blt8=AT~SETPOINT,
bit9=REMOTE,  bltlO=ABOVE~LtMIT,  bRll=EXT-CNTL-LOC,
bitl2=NO~INTERLOCKS

Me: Group 03 is always  visible 0305 g_wFaultWordf FaultWordt;  bitO=OC,  bitl=OV, bM2=OT,  bit3=FC,  b/t4=OL.  bRS=UV.
from serial communication bitG=AHL.  blt7=AIZL.  b/t8=MT,  blt9=PL.  bltlO=PAR.  bill l=UCR.

:hannels  (OOCS. std Modbus) bltl2=STALL,  bitlJ=MBL.  b#l4=EXT,  bltlS=EARTH
0306 FaultWordz;  bitO=UL,  bit1  =App.  b/tO=EEE,  bit2=OOCS.  bit8=Owntoed.

blt7=BFL,  bitB=NFL,  bitS=FLC.  bitlO=FLP. bltll=BAl,  bltl2=stze.
(bk13=S/NT,  bitf4=ass,  bltl5=mod

0308 I gQw%mlw0rd1 0.FFFF - E
I I -~~

1
I

1
I

1
I

1
I

1 Word I ; bitO=OC, bMl=OV, bItZ=tJV, b/EI=O/R, bft4=MBL.
I

lAlsrm
Ibit5=MBE.  b/tG=A/lL,  bit7=A12L,  blt8=PL,  bit9=OT,  b/flO=MT,  bltll=UL
bifl2=SJALL,  bifl3=OOCS.  bifl4=App,  blfl5=0FF

0309 g-WA/am,  Word2 0.FFFF  _ E Alarm Word2 : b/tO=OL,  b/tl=AR.  b/t2=Steep

OOCS link control 6003 g-bOdcsO/n O-FF Oigilal  inpul data received from NO/O modules: b/f 0 = Input 1 of NO/O

I I I I IIIImodule at address 5; bit 1 = input 2 of NO/O module al address 5; b/f 2 I
Input 1 of NO/O module at address 6; bM3  = Input 2 of NO/O module af

ABB Industty
AC Components
DSpt
EC+2

Prepared

JMJEH

AC.9 400
Parameter list (hidden params)

Date Approved Rev

2000-03-24 3.00

ACSOO-SW-0422
File: 400phd29xls
Valid from SW version (label)

1.1.2.4

-6O-
I I I I I I I address 6

6004 g_bOdcsOOut O-FF DigItat  outpul dala  to NO/O modules: bif 0 = output 1 of NO/O module 81
address 5: bit 1 = outmd  2 of NO/O module at address 5: bit 2 = oubwt

I
1

of NO/O module at address 6; b/f 3 = oufpuf  2 of NO/O module al
address 6



ABB Industry
AC ComponentsEoept Prepared

JMEH

4
GROUP CODE NAME RANGE DEscPJm

‘ime level  (I=2 ms, 2=4  ms....)
1 variable (g_wCurrent  8s defaull)

e/2 variable (g-wl’ohfeas  as defau/t)
dab/e (g~wCurrent  0.s defau/t)

DB; bit O=fault. bit l=overlevel,  bit Z=under  level, bit 3=equal, bit

-

6108 g_bVarTypes

6109 g_bTrendPtr
6110 g_bTmdStatus

o-255

O-255
o-255

E Is Ttig type; b/t O=varl  mm. b/f I=varl  word, bit 2=var2  rwm. bit 3=varZ

Trendstatus;  bitO=RUN,  l=TRIGGED.  Z=STOP,3=CNLERROR,4=CNF

Page3of12



ABB Industry
AC Components
BP1
EGC

Prepared

JMJEH

ACS 400
Parameter list (hidden params)

oata Approved Rev

2000-03-24 3.00

ACS400-SW-0422
File: 400phd29.xls
Valid horn SW version (label)

1.1.2.4

GROUP

Flying stalt
-62-

NAME RANGE

6201 g_wResfariDelayPar o-65535
6202 g-bF.SCurrLim O-100

6212 g_wFlyStadRampEnd
6213 g-bAveCurrTestVa/

l-65535
O-255

6214 g_bFSValMi”

6215 g-bStadt?stP

6216 g_bStarfBsfD

6217 g_wStatBs~DF

6218 g-bStartS’st/

o-255

O-255

O-255

lo-65535

O-255

Page4of12

nminnnnnnnnnnnnnnnnn

Is Restart delay, in ms. If =O. lhe” type dependent YS,“B is used ,ntems,,y
Is F/y slad test currenl. as perwdege of (he grealer of lnveder nomlne,

currenl, and motor nominal current Value 50: internal value dep. on ddve
type Is used

IS voltage ramp steepness when nnding ny SM test c”“e”l
Is Average current fNering time constant, In 0.1 ms
fs The amowl of wnenl droo below Ie.9 current for flv start /w/c fo acceDl

that avera e wrenI falls. IO=196
Is Time interval that fly stsrf logic allows for everage current to SlabNlse el: . . : . . . ; . I
Is The rate al which f7y start test voffsge is risen to normal vollage aI given

fre “enc , is 512msl ~bVoltBa/ance
Is Fty St&i begins searching motor speed wifh frequency = FMAX +

~g_bF/yStariRampOver;;  1 = W/z
Is F/y Sk-d oufgut frequency sweep speed; 1 = 5Htis, 2 = IOHzls.  _..
IS 1 F/Y start outpufs hvo volkwe  ramps when serchinq for 8 qood output

&age. Between  the two knps the out&W w/tag; Is held al 0. &I
current drops to g_bFSCunLimZO  pemenlage of Ihe in/da/ cunent &vggef.
1 =l%. Value =0: Internal value dep. on drive type Is used

Is F/y start outpur frequency sweep ending frequency. 100 = IHz

1s Offset for average currenl In fly sk?d log/c. Value =0: internal  value dep.
on drive type is used

1s Minimum applied vollage dudng Ry start ramp (offser lo output voltage).
Value =0: internal value dep. on drive type is used

1s Sfad boost current conlroller P. Value =0: internal vslue dep. on d&e
type is used

Is SM boost currenl confmlier  D part #me consB”l; IO==1 ms. Value =0:
Internal value dep. on drive lype Is used

‘s Starf boost currenf c&roller 0 parl filter time constenf; IO==1 ms. Value
=0: internal value dep. on drive type is used

‘s Skvi boo.9 current contmller  lpafi fime constant; IO==1  ms. Value =0:
infernal value dep. on drive type is used



c components I Parameter list (hidden params) IFile: 400phd29.xls
ePt Prepared ma Approved Rev Valid from SW version (label) I

JMH 2000-03.24 3.00 1.1.2.4
I

‘remperatun,  control

-65

6407 g-bS/ipCompTlmeConst o-256

6501 g_wSWTempTripLimM lam-4w!l

6502 g_wSWTempTimeConst 0.18&?0

E Is
E Is

E Is Modwe temp model time constant; 10 = 1s. Value 0: SW uses type etc.

6504 g_bHWTempFttOn O-1
6508 g_bTempOvCurrSpan 0-100
6509 g_bTempOvCurrLimit O-150

6510 g_bTempOvCurrLimitHvac O-150

6 5 1 1  g~wSWrempTripLlmitlowNol 1OGO4WO

10
100

100

0

dependent value Internally
HW tc!mp trip indicator; 1 = lemperatun, is over trip limit

E Is Used IMAXreduction  due to temperature: temperature span; f = 1 degC
E Is Used /MAX reduction due to temperature: /MAXspan, for normal drive.

1=1%
E Is Used /MAX reduction due to temperature: /MAX spi?n, for HVAC drive.

1=1x
E Is Module SW temp trip limit at 6kHz;  10 = 1%. Value 0: SW uses type etc.

se I depwdent  value internal1
6512 ~g_wSwTempTripLlmitLowNoi 1 10004oM) 1 0 1 1 E i 1s IMod& sw temp trip timi& 16kHz; 10 = 1%. Value 0: SW uses type etc.

se16 dependent value internally I

Page5of12
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ABB Industry
AC Components
w
EC

1
Prepared

.lh!EH

Voltage stabilizer
-72-

7201 g_bFUKD
7202 g_bTfu
7203 g_btJcFtdWk
7204 g_wUDCRlppleMax

7205 g-wUDCR/pp/eMin

I “I

O-255 0 E Is D type gain; lO=l. Value -0: internal value  dep. on drive type is used
O-255 15 E Is Filter coeff  (’ 0.1 ms)
O-255 200 E Is Ccef&cient  forfwk wea: IO=1

@20000 0 E Is UDC  voltage  ripple detection, max  limit. 10 = IV. Value =O: internal value
dep. on drive type is used

520000 0 E Is l/DC voltage ripple detection, min limit. 10  = IV. Value Eo:  internal value

=
GROUP COE NAME RANGE ii

2
DESCWTION

7312 g_wAngM?w/fi
7313 g_wAnglMaxLo
7314 g_wAnglMinLo
7315 g_wAnglMaxFrHi
7316 g-wAng/MaxFrLo

O-65535 1536
o-65535 597
c-65535 256
0.65535 1000
G65535 500

carrier
E Is Pammeter  of current angle estimation
E Is Parameter of current angle estimation
E Is Parameter of current ang/e  estimation
E /s Parameter of current angle estimation
E Is Parameter of current angle estimation

Page 9 of 12



ABB Industry
AC Components
Dept Prepared

JMH 2000-03-24 3.00 1.1.2.4 I

ACS 400
Parameter list (hidden params)

Date Approved Rev

ACS400-SW-0422
File: 400phd29.xls
Valid from SW version (label)



ode of unit (O=type code error)
pa/s  that change often are ‘NOT’ stored to Flesh PROM (i.e.

msl units ore displayed: 1 = US units (F. tip instead of C, kW)

OEM defaults: 1 q OEM defaults from FPROM sector 2 are used
me, drive:  I = HVAC drive

FLASH application (if any) Is permitted to run. Note: Also Flash sectors

100  unit running id number, H/G,4 WORD. The fieldbus  comm.
module uses the contents ofparameters  7507 and 7508 to identify the

00  unit running id number, LOW WORD
text file version (downloaded from panel)

licetion  ID number read from header  area in Flash

us comm.  module name text string placeholder  parameters

ma/ default values em used: l=US  defaults ere used (&X-k  instea,

g_bPhaseZofZOOV

’ (initialize)  a// parameters. To reset all parameters, do the
following:  (I) stop drive: (2) turn hidden psrameters  on; (3)  tom test
mode on; (4) write 7519 = 1. The value of 7519 is also reset to 0 during
the operetion.  The result of resetting a// parameters is the seme  as if
there was inserted e newpmcessorof  different version on the card.

0 S E Is Obsolete (this was earlier used for Phase /I of ZOOV unit.sJ. Note: the
value has no effect

Pagellof12



IABB Industry I ACS 400 IACS400.SW-0422 I
AC Componmts
Dept

EGC

I
Prepared

Jt&EH

Parameter list (hidden params)
Date Approved Rev

2000-03-24 3.00

File: 400phd29xls
Valid from SW version (label)

1.1.2.4

Notes
1 .Hldden parameters can be released from keypad by following procedure:

ACSIOO-PAN 1.1 Go parameter 3301 set mode 1.2 Push arrow buttons and ENTER button simultaneously  until display blinks
ACS-PAN 1.1 Go parameter 3301 1.2 Push  ENTER and RESET buttcas  until display blinks

2. Hidden parameters can released from modbus  device  by following procedure:
2.1 Write mdb reg  12 OxOABB 2.2 Read mdb reg 13 (value)
2.3 Write mdb rq 13 value”OxAt00 2.4 Write mdb reg 12 OxACSl

3. Test mode (I/O forcing  possible) can be set on from keypad by following prosedwe  (after hidden parameter9  have been released Rrst):
ACSI 00.PAN  3.1 Go parameter 3301 set mode 3.2 Push arrow buttons simultaneously:  display blinks

ACS-PAN 3.1 Go parameter 3301 3.2 Push arrow buttons simultaneously: display blinks
4. Test mode (l/O forcing possible) can be set on from modbus  device by following procedure:

4.1 Write mdb reg  12 OxOABB 4.2 Read mdb reg 13 (value)
4.3 Write mdb reg 13 value”OxAl00 4.4 Write  mdb reg 12 OxFOOB
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Student Information

ACS 400 AC Drive
Lab Exercise #I

Introduction In this lab exercise, you will become acquainted with the functions of
the ACS 400.

Objectives After performing this lab, the student will:
1)

2)

Become familiar with the basic features of the ACS 400
@rogr-ing, macros, hardware, etc.)
Become familiar with the specific steps required in programming
the drive and how modifications are made

Materials Required 1 ACS 400 Training Demo with overlays
1 ACS 400 Programming Manual

Procedure
1) Verify that the demo unit has power (i.e. green LED is illuminated

and the display is activated).

2) Ensure that “Factory Macro (1)” is set into memory. (For more
information, refer to the User Manual, Application Macro
Section). During the remainder of this lab exercise, you will
change parameters that are commonly reprogrammed in a standard
application.

3) Verify that the “Start-Up Data” in memory is appropriate for the
demo that you are using. (Note: Unless indicated by the
instructor, do not reprogram these parameters to exactly match the
manual.)



ACS 400 Lab Exercise #1

4) Select the “Operating Data” section. Initiate a START command.
Scroll through the operating display and verify that the values are
appropriate per the Factory Macro (1) Parameter Settings in the
manual.

5) Review Group 10 through Group 26 list of parameters. Set,
indicate and verify the parameters necessary to perform the
following functions:

External Start/Stop using DI 1 & DI 2 (3-wire)

Allow Reverse operation using DI 3

Use Analog Input (AH) as speed reference

Note: Change the Macro to ‘ilpplication Macro 3 Wire ” and
perform the following steps.

Preset Speed 1 of 18 Hz

Preset Speed 2 of 28 Hz

Preset Speed 3 of 58 Hz

6) Set, indicate and verify the parameters necessary to perform the
following functions:

Minimum output frequency of 10 Hz

Maximum output frequency of 80 Hz



i
I
i
I
i
i
i
:1
-I
I

_ /II
1
I
I
1
i
6
i
I

ACS 400 Lab Exercise #I

Ramp - Start and Stop function

1 Second Accel time and a 7 second decel time

Critical frequency range between 20 and 40 hz

Note: Reset the “Critical Frecyuencv”parameter  to “OFF.”
(This will allow you to observe operations in the next steps.) Use
the “REMOTE” controls to perform the following steps.

Set the “V/Hz Ratio” parameter to “Squared.” With your hand on
the flywheel, START the drive and slowly rotate the REF pot to
75%. Describe the effects on motor torque.

Set the “V/Hz Ratio” parameter  to “Linear.” START the drive
and repeat the above step. Describe the difference in motor
torque.

Set the “IR Compensation” parameter Voltage to 2 V). With your
hand on the flywheel, START the drive and rotate the REF pot to
25%. Notice the effect on torque at zero speed (try turning the
flywheel).

3



ACS 400 Lab Exercise #I

STOP the drive. Set the “IR Comp Voltage” to maximum (about
30 V). Repeat the above step. Describe the effects compared to
minimum IR Comp.

Note: Reset the “IR Compensation ” to ‘0 Volts

9) Review Groups 30 through 34. Set the “Underload Function”
parameter to “WARNING” and the “Underload Time” at “10s.”
Set the “Underload Curve” to “30%.” Return the display to
“Operating Data.” Initiate a START command and set a reference
of 30 Hz. Describe what happens

What does the display panel state?

10) Program the drive for a “Low Noise” switching frequency.
START the drive and note the audible nbise. Reprogram the drive
back to “default” switching frequency and compare operation.
What are the results?

Summary Questions
1) What is the “Critical Frequency” programming function?

4
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ACS 400 Lab Exercise #l

What is the benefit?

2)

3)

How would the drive be programmed to provide an automatic
restart function after a power outage? List the parameters and
values that would be used.

What is an advantage and disadvantage of a high IR
Compensation value?

Adv.

Dis.

5

Notes
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Student Information

ACS 400 AC Drive
Lab Exercise #2

,-1..-  -,.._ A?- .-
lr11r”““L;l,“,,

Objectives

Materials Required

For use in the DSS Operation &Maintenance Schools

in ihis iab exercise, you wiii cieveiop an i i 2, coniiguraiion  io meei ihe
customer’s specifications. In addition, you will reprogram the drive to
enable appropriate system operation.

After performing this lab, the student will:
1) Become familiar with the procedure for developing an I / 0

structure that meets the customer’s requirements.
2) Be able to reprogram the drive to meet specific operating

requirements.

1 ACS 400 Training Demo with overlays
1 ACS 400 Programming Manual

Procedure
1) Using the “3 Wire” Macro, set up your demo to accomplish the

following customer requirements:

Remote Start and Stop Pushbuttons (Use DIl and DI2)
Accel rate of 10 seconds, Decel rate of 15 seconds
Reverse capability
Remote Reference (Use AI1 pot)
Indication of drive: Run and Reverse Operation

2) Use the attached I / 0 Worksheet to develop a sketch of how the
control circuit would be configured.

3) Record your parameter changes on the attached Parameter
Settings Worksheet. Use the demo to verify your configuration.

D400-OZ.doc  (3/31/99)



ACS 400 Lab Exercise #2

I IO Worksheet

I SCR Reference Voltage
2 All 10 vDC,  10 mA.
3 AGND
* +I””

7 A 0 1 Output 0 - 20 ma.
8 AGND
9 +24V Aux. Voltage Output +24VDC

10 DCOM 1
II n, I

13 1 D13 I
Id I n,*

1 6

17
1 8
1 9

2 0
21
2 2

DCOM 2
-:,,

RO 1c RELAY OUTUT #1
RO IA
RO 1B

RO 2C RELAY OUTPUT #2
RO 2A
RO 2B



ACS 400 Lab Exercise #2

1
I
I
I.
1

Parameter Settings Worksheet

Group 99 Start-Up Data 1 Setting I Value
I

Group 01 Operating Data ) Setting I Value
I

Groups 10 - 16 Parameters Setting I Value

Groups 20 - 26 Parameters 1. Setting I Value
I

Groups 30 - 52 Parametgrs 1 Setting I Value
I

3



ACS 400 Lab Exercise #2

Summary Questions
1) What parameter changes would you make if a remote, 2-wire Start

/ Stop control was required?

2) What parameter changes would be needed if DI.5 were used as a
Jog pushbutton?

Automation Services
16250 West Glendale Drive
New Berlin. WI 53151

1



Student Information

ACS 400 AC Drive
Lab Exercise #3

For use in DSS Operation & Maintenance Schools

,~. , ~,rnrroouciion  - ” 1m mrs lab exercise, you wiii deveiop an ii 0 configuration to meet the
customer’s specifications. ln addition, you will reprogram the drive to
enable appropriate system operation.

Objectives After performing this lab, the student will:
1) Become familiar with the procedure for developing an I / 0

structure that meets the customer’s requirements.
2) Be able to reprogram the drive to meet specific operating

requirements.

Materials Required 1 ACS 400 Training Demo with overlays
1 ACS 400 Programming Manual

Procedure
1) Use whatever macro is necessary in setting up your demo to

accomplish the following customer requirements:
Remote 3-wire Start / Stop control (Use DIl and DI2)
Accel rate of 8 seconds, Decel rate of 6 seconds
Remote Manual Reference Pot (Use AI1 pot)
1 preset speed of 170 RPM = Hz (Use D14)
Maximum Speed of 1475 RPM = Hz
Minimum Speed of 5 Hz
Indication of drive: Run and Preset Speed

2) Use the attached I / 0 Worksheet to develop a sketch of how the
control circuit would be configured.

3) Record your parameter changes on the attached Parameter
Settings Worksheet. Use the demo to verify your configuration.

D400-03.doc (3/31/99)



ACS 400 Lab Exercise #3

I IO Worksheet

1 7 lAOI Output 0 - 20 ma. I
8 AGND
9 +24V Au. Voltage Output +24VDC

10 DCOM I
11 DI 1
.^ -.^

13 1 D13 I
1 4 1 D14
I< I Ill< I
16

1 7
IS
1 9

2 0
21
77

DCOM 2

RO 1C RELAY OUTUT #I
RO 1A
RO IB

.I;,, :_

RO 2C RELAY OUTPUT #2
RO 2A
Pcb,R



Parameter Settings Worksheet

I

I
I
I
I
I
I
I

ACS 400 Lab Exercise

Group 99 Start-Up Data 1 Setting I Value
I

Group 01 Operating Data Setting I Value

Groups-10 - 16 Parameters 1 Setting I Value

Groups 20 - 26 Parameters Setting I Value

Groups 30 - 52 Parameters 1 Setting I Value
I

3



ACS 400 Lab Exercise #3

Summary Questions
1) If the customer wanted to display % Speed on the Local Panel,

how would you program  the drive to meet the requirements?

2) If the maximum speed was 1200 RPM, what would you program
as a maximum frequency? HZ

What parameter(s) would you program?

3) What programming change(s) would you make if the customer
had an 11 amp, 254T frame, 7.5 HP, NEMA B motor.

Automation Services
16250 West Glendale Drive
New Berlin, WI 53151
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ACS 400 AC Drive
Lab Exercise #I4

For use in the Basic Product Training School

Introduction In this lab exercise, you will develop an I ! 0 configuration to meet the
customer’s specifications. In addition, you will reprogram the drive to
enable appropriate system operation.

Objectives After performing this lab, the student will:
1) Develop an I / 0 structure that meets the customer’s requirements.,
2) Be able to reprogram the drive to meet specific operating

requirements.

Materials Required 1 ACS 400 Training Demo with overlays
1 ACS 400 Programming Manual

1) Use whatever macro is necessary in setting up your demo to
accomplish the following customer requirements:

Local Start ! Stop, 2-wire control (Use DIl)
Local Manual Reference Pot (Use AD)
1 preset speed of 375 RPM = Hz (Use D14)
Remote Start ! Stop, 2-wire control (Use D15)
Remote Manual Reference Pot (Use Al2)
Local Reverse Operation
Indication of drive: Run and Reverse Operation

2) Use the attached I / 0 Worksheet to develop a sketch of how the
control circuit would be configured.

3) Record your parameter changes on the attached Parameter
Settings Worksheet. Use the demo to verify your configuration.

D400-04.doc  (3/31/99)



ACS 400 Lab Exercise #4

I IO Worksheet

I SCR Reference Voltage
2 A l l IOvDC, lOmA.

3 AGND
4 +1ov
5

t 6
I A0 I output 0 - 20 ma.
8 AGND
9 +24v Aux. Voltage Output +24VDC

10 DCOM I
II n, 1

12 1 D12 I
13 1 D13
Id I nt‘t I

I
,I
I
1
I
1
I
I
1
1
I
I
f
I
I
1
1

2

Parameter Settings Worksheet

1



ACS 400 Lab Exercise #4

I

I-
1
I
I
I
I

I

Group 99 Start-Up Data 1 Setting I Value

I

Group 01, Operating Data Setting’/ Value

Groups 10 - 16 Parameters Setting I Value

Groups,20 - 26 Parameters Setting I Value

I

Groups 30 - 52 Parameters 1 Setting I Value
I

3

Summary Questions



ACS 400 Lab Exercise #4

2)

What changes in programming would be needed to allow a preset
speed and no local (Hand) reversing? Explain.

Is there another macro that would meet the customer’s
requirements? If so, what changes would you make in
programming?

Automation Services
16250 West Glendale Drive
New Berlin, WI 53151

3
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Student Information

ACS 400 AC Drive
Lab Exercise #5

iniroduciion

Objectives

Materials Required

Procedure

For use in DSS Operation &Maintenance Schools

in ihis iab exercise, you wiii deveiop an ii 0 configuration ro meet the
customer’s specifications. In addition, you will reprogram the drive to
enable appropriate system operation.

After performing this lab, the student will:
1) Develop an I / 0 structure that meets the customer’s requirements.
2) Be able to reprogram the drive to meet specific operating requirements.

1 ACS 400 Training Demo with overlays
1 ACS 400 Programming Manual

1) Use whatever macro is necessary in setting up your demo to accomplish
the following customer requirements:

Local Start / Stop, 2-wire control with Manual Speed Pot
1 preset speed of 775 RPM = Hz
1 preset speed of 350 RPM = Hz
Jog Pushbutton
Jog Accel and Decel rate of 1 second
Jog Speed of 200 RPM = Hz
Accel Rate of 2 seconds, Decel rate of 15 seconds
Min. Frequency of 2 Hz, Max. Frequency of 55 Hz
Indication of drive: Run, Preset Speed, % Speed

2) Use the attached I / 0 Worksheet to develop a sketch of how the control
circuit would be configured.

31 Record your parameter changes on the attached
Parameter Settings Worksheet. Use the demo to verify your
COXlfigXZ&?%

D400-05.doc (3/31/99)



ACS 400 Lab Exercise #5 1
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I IO Worksheet

Reference Voltage

13 1 D13 I
I n,‘4 I

I
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ACS 400 Lab Exercise #5

Parameter Settings Worksheet

Group 99 Start-Up Data 1 Setting I Value
I

Group 01 Operating Data
I

1 Setting I Value
I

I
Groups 10 -’ 1~6 Parameteti 1 Setting I,Value’

II

I I I

Groups-30 L 52 Par&meters Setting I Value

Summary Questions



ACS 400 Lab Exercise #5

2)

3)

What changes in programming would be needed to allow three preset
speeds and no reversing? Explain.

Is there another macro that would meet the customer’s requirements? If
so, what changes would you make in programming?

What macro would be best in an application for a centrifugal pump or
fan?

:4:5:5
Automation Services
16250 West Glendale Drive
New Berlin, WI 53151
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Student Information

ACS 400 AC Drive
Lab Exercise - Process Control

For use in DSS  Operation & Maintenance Schools

Introduction In this lab exercise, you will develop an I / 0 configuration to meet the
customer’s specifications. In addition, you will reprogram the drive to
enable appropriate system operation.

Objectives After performing this lab, the student will:
1) Become familiar with the procedure for developing an I / 0

structure that meets the customer’s requirements.
2) Be able to reprogram the drive to meet specific operating

requirements in the process control environment.

Materials Required 1 ACS 400 Training Demo with overlays
1 ACS 400 User’s Manual

Procedure
1) Using the appropriate macro, set up your demo to accomplish the

customer requirements listed below. The system requirements
are:

Customer needs capability of Hand/Auto operation
4-20 ma process control signal is supplied as feedback
START / STOP control will be 2 wire
Manual speed pot (remote from the drive)
Minimum speed of 575 RPM = HZ
Visual indicator of minimum speed
Motor speed feedback to central control, indicating RPM
Accel time = 45 seconds
Decel time = 30 seconds
Capability of drive starting while motor is free spinning
Control system will provide a Run / Enable signal
Drive must provide RUN indication via RO 2
Drive must provide ability for (2) critical freq lockouts
(25 to 29 Hz and 41 to 47 Hz)

D400-lO.doc(3/31/99)



ACS 400 Lab Exercise - Process Control

1 Preset Speed upon loss of Analog Input signal (30 Hz)
RO 1 will indicate PRESET SPEED is reached

2) Use the I / 0 Worksheet below to develop a sketch of how the
control circuit would be configured.

I IO Worksheet

I SCR Reference Voltage
2 AI1 IOvDC,  10 mA.
3 AGND

+1ov
AI2
AGND

7 A01 Output 0 - 2 0 ma.
8 AGND
9 +24V Aux. Voltage Output 124VDC

10 DCOM I
nr 1

13 1 D13 I
I4 I nra

1 6 ( DCOM 2 I
I I

1 7
1 8
19

20
21
22

RO 1C RELAY OUTUT  #l
RO 1A
RO IB

RO 2C RELAY OUTPUT #2
RO 2A
RO 2B

. . ,::, --A i ,~.~_~_,

I
I
1
I
1
I
I
I
I
I
I
I
1
I
I
1
I
I
1
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ACS 400 Lab Exercise - Process Control

3) Record your parameter changes on the Parameter Settings
Worksheet below. Use the demo to verify your configuration.

Parameter Settings Worksheet

Group 99 Start-Up Data 1 Setting I Value

Group 01 Operating Data
I

1 Setting I Value
I

Groups 20 - 26 Parameters Setting I Value

Groups 30 - 52 Parameters Setting I Value

1
3

-



ACS 400 Lab Exercise - Process Control

Summary Questions
1)

2)

3)

4)

Did you consider using the HAND/AUTO Macro? Why or why
not?

I
I

Did you encounter any specific problem(s) with the one PRESET
SPEED requested?

How does the Proportional Gain changes affect the drive
operation?

What did you experience when various integral times were used?

I-
I
I
I
I
I
I
I
I
I
I

Automation Services
16250 West Glendale Drive
New Berlin, WI 53151
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Dear Jose,

Welcome to ABB’s Automation University-New Berlin, WI Training Center. We are pleased you
will be with us for a few days attending one of our classes.

It is our intent that upon completion of your course, you will be delighted with the quality of training
you received and also with the way you were treated while you were here. Please let us know if we
are not successful in both areas.

As a token of our appreciation for your business, please select an item from the display case located in
the hallway as a memento of your visit.

Simply return the attached coupon below to your instructor with the item number of your selection
indicated by the end of the day on Wednesday. We’ll take care of the rest. Your instructor will
deliver the item of your choice on the last day of class.

We want your entire training experience to be pleasant and valuable. Please do not hesitate to let me
know if I can be of assistance.

Roy Coleman, Operations Manager
ABB Automation University - US

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .....................................~- .-_- - 1~- - -
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Student Information

ACH 400 AC Drive
Lab Exercise - HVAC Pumping Application

For use in the Advanced HVAC Schools

introduction In this lab exercise, you will become acquainted with the specialized functions
of the ACH 400.

Objectives After performing this lab, the student will:
1)

2)

-Become familiar with the basic features and flexibility of the ACH 400
(programming, hardware, etc.)
Become familiar with the specific steps required in programming the
drive and how modifications are made.

Materials Required 1
1

Procedure
1)

2)

ACH 400 Training Demo
ACH 400 Users Manual

Power up the ACH 400 Demo Unit and verify that correct Motor
Data is saved in memory in Group 99. (Per the demo unit Motor
Nameplate)

Set-Up the drive to operate with the following customer
requirements. Use whatever macro is necessary.

A customer has two pumps, one lead and one lag. You have
supplied two ACH 400 drives, one for each pump. Alternation of
pumps is not required. The customer would like to set up these
pumps for pressure control. A two-wire pressure transmitter with a
4-20 ma output will be supplied as a feedback device.

LH400-lO.doc(4/15/99)



ACH 400 Lab Exercise - HVAC Pump. Appl.

2

The lead pump will handle the pressure requirements for most of
the day. At peak demand times, both pumps are required. The
engineer has determined that the lag pump will be required
whenever the lead pump output frequency goes above 56 Hz for 5
minutes. The drop out point to switch back to one pump operation
is 40 Hz also for 5 minutes.

Program your ACH 400 demo unit for this application. Use the I/O
Worksheet to sketch how you would wire the lead VFD to the lag
VFD.

Note: For demonstration purposes, use a 30-second delay for
pulling in and dropping out the lag pump. Use the demo
mounted O-10 KDCpot  to simulate the pressure transmitter.

I IO Worksheet

12 1 DI2 I
13 1 D13
14 I D14 I
I5 1 D15 I
16 1 DCOM 2

20 RO 2C
21 RO 2A
22 RO 2B

RELAY OUTPUT #2

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
‘I
I
I



I

ACH 400 Lab Exercise - HVAC Pump Appl.

Fill in the Parameter Table with changes to your demo.

Parameter Settings Worksheet

Group 99 Start-Up Data Setting I Value

Group 01 Operating Data Setting I Value

Groups 20 - 26 Parameters Setting I Value

I
Groups 30 - 52 Parameters 1 Setting I Value

I

3



ACH 400 Lab Exercise - HVAC Pump. Appl.

Summary Questions
1) What problems did you encounter when trying to set-up a

wiring scheme?

I
I
I
I

2) Identify the similarities and differences between the ACH
500 (Pump Fan Macro) and the ACH 400 operation. I

I
I
I
I
I
I
I
I
I
I
I

Drives 8 Power Products
16250 West Glendale Drive
New Berlin, WI 53151 d

I
I
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Student Information

ACH 400 AC Drive
Lab Exercise - Dual Sensor Control

I
I
I
I
I
I
I
I
I
I
I
I
I
I

Introduction

Objectives

Materials Required

Procedure

For use in the  Advanced H!JAC Schools

In this lab exercise, you will become acquainted with the specialized fimctions
of the ACH 400.

After performing this lab, the student will:
1)

2)

1
1

1)

2)

Become familiar with the basic features and flexibility of the ACH 400
@rogramming, hardware, etc.)
Become familiar with the specific steps required in programming the
drive and how modifications are made.

ACH 400 Training Demo
ACH 400 Users Manual

Power up the ACH 400 Demo Unit and Verify that correct Motor
Data is saved in memory in Group 99. (Per the demo unit Motor
Nameplate)

Set-Up the drive to operate with the following customer
requirements. Use whatever macro is necessary.

A customer has one supply fan with an ACH 400 VFD supplying a
dual zone system. One zone is along a southern exposure of a glass
wall. The second zone is along a northern exposure of a glass wall.
The customer will supply two (2) 2- 10 VDC signals as feedback for
pressure. These transmitters are powered by others.
Program your ACH 400 demo to control static pressure of the
supply fan on this VAV system utilizing the dual transmitter
feedback. Use the PID tuning instmctions folund in the .4CH 400
manual to fine-tune the PID loop.

LH400-ll.doc  (4115199)



ACH 400 Lab Exercise - Dual Sensor COW.

Program your ACH 400 demo unit for this application. Use the VO
Worksheet to sketch how you would wire the lead VFD a n d
feedback signals. -

Note: For demonstration purposes, use, use the demo mounted
O-10 VLKpots  to simulate the two (2) feedback signaIs-

I IO Worksheet

6 AGND
7 A01 Output 0 - 20 ma.
8 AGND
9 +24v Aux. Voltage Output +24VDC

IO DCOM I
II DI I
12 DI 2
13 DI 3
I4 DI 4
15 DI 5
16 DCOM 2

17 RO IC RELAY OUTIJT # 1
IS RO IA
19 RO IB

20 RO 2C
21 RO 2A
22 RO 2B

RELAY OUTPUT #2

I
I

I
I
I
I
I

2

-

I
I
I
II
I
I



ACH 400 Lab Exercise - Dual Sensor Contr.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I S

Fill in the Parameter Table with changes to your demo.

Parameter Settings Worksheet

Group 99 Start-Up Data 1 Setting I Value
I

Group 01 Operating Data 1 Setting.1 Value

Groups 10 - 16 Parameters 1 Setting I Value
I

Groups 20 - 26 Parameters Setting I Value

Groups 30 42 Parameters Setting./ Value

bmmary  Questions



ACH 400 Lab Exercise - Dual Sensor Contr.

1) What problems did you encounter when trying to set-up a
wiring scheme?

2) Identify the similarities and differences between the ACH
500 (PI Macro) and the ACH 400 operation.

Drives 8 Power Products
16250 West Glendale Drive
New Berlin, WI 53151
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Student Information

I
I

AC/f 400 AC Drive
Lab Exercise - Serial Communications__-

I
I
I
I
I
I
I
I
I
I
I
I

For use in the Advanced HVACSchools

Introduction In this lab exercise, you will become acquainted with the specialized functions
of the ACH 400.

Objectives After Derfonninn this lab. the student will:
1)

2)

-Become familiar with the basic features and flexibility of the ACH 400
(programming, hardware, etc.)
Become familiar with the specific steps required in programming the
drive and how modifications are made.

Materials Required 1
1

Procedure
1)

2)

ACH 400 Training Demo
ACH 400 Users Manual

Power up the ACH 400 Demo Unit and Verify that correct Motor
Data is saved in memory in Group 99. (Per the demo unit Motor
Nameplate)

Set-Up the drive to operate with the following customer
requirements. Use whatever macro is necessary.

A customer has a Landis & Staefa System 600 building automation
system. You have supplied an ACH 400 drive for a supply fan.
The supply fan requires a run permissive from the damper end
switch before the drive is allowed to run. The damper control is to
be accomplished by a VFD - DO. The end switch will be wired
back to the VFD.

This  mechanical room also has a chilled water valve that is controlled by a 4-20
ma signal. The O-10 VDC chilled water feedback transmitter is in the same
mechanical room.

LH400.12.doc  (4115199)



ACH 400 Lab Exercise - Serial Commun’s

The Landis & Staefa branch office would prefer that the chilled
water valve be controlled by the VFD - AO, rather than having to
supply a TEC controller io this room.

Program the designated VFD demo unit to accomplish the
customer requirements. Use the Landis & Staefa CIS to
demonstrate that the VFD is properly programmed. Use the I/O
Worksheet to sketch how you would wire the lead VFD and
feedback signals.

Note: For demonstration purposes, use, use the demo mounted
O-10 VDCpots  to simulate the feedback signal.

I IO Worksheet

1 SCR Reference Voltage
2 A l l IOvDC, IO mA.
3 AGND
d +,nv

5 AI2
6 AGND
7 A0 I Output 0 - 2 0 ma.
8 AGNn
9 +24v 1 Aux. Voltage Output +24VDC

IO I IYOM  I I I

1 2 1 D12 I
I”,3 1

1 5 1 D15 I
I6 1 M?OM 7 1

i

1 7 RO 1C RELAY OUTUT  #I
1 8 RO IA
19 RO 1B

20 RO 2C
21 RO 2A
22 RO 2B

RELAY OUTPUT #2

I
I
I
I
I
I
I
I
!
I
I
I
I
I
I
I
I
I
I



ACH 400 Lab Exercise-Serial Commun’‘S

Fill in the Parameter Table with changes to your demo.

I
I

I

I

i
I
I
I
I
I
I
I
I
I
I

Parameter Settings Worksheet

3

Summary Questions



ACH 400 Lab Exercise - Serial Commun’s

1) What problems did you encounter when trying to set-up a
wiring scheme? I

I

2) Identify the similarities and differences between the ACH
I

500 (PI Macro) and the ACH 400 operation.

I

I
I

Drives & Power Products
16250 West Glendale Drive
New Berlin, WI 53151 I

I
I
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Student Information

I
CI

ACH 400 AC Drive
Lab Exercise - Rotating Motor Start

I
I
I
I
I
I
I
I
I
I
I
I
I

For use in the Advanced WAC  Schools

Introduction In this lab exercise, you will become acquainted with the specialized functions
of the ACH 400.

Objectives After performing this lab, the student will:
1)

2)

‘Become familiar with the basic features and flexibility of the ACH 400
(programming, hardware, etc.)
Become familiar with the specific steps required in programming the
drive and how modifications are made.

Materials Required 1
1

Procedure
1)

2)

ACH 400 Training Demo
ACH 400 Users Manual

Power up the ACH 400 Demo Unit and Verify that correct Motor
Data is saved in memory in Group 99. (Per the demo unit Motor
Nameplate)

Set-Up the drive to operate with the following customer
requirements. Use whatever macro is necessary.

A customer has a return fan that is started one minute after the
supply fan. The return fan is being driven at about 1200 RPM in the
reverse direction. The drive trips on overvoltage due to the
overhauling load of the return fan.

The customer also requires a contact closure to indicate that the fan
/ motor belt has broken. Program your ACH 400-demo unit to
brake this free wheeling motor upon start command and to give the
customer the broken belt indication.

LH400-13.doc (4115199)



ACH 400 Lab Exercise-Rotating Motor

Program the designated VFD demo unit to accomplish the
customer requirements. Use the I/O Worksheet to sketch how you
would wire the lead VFD and feedback signals.

Note: For demonstration purposes, use, use the demo mounted
O-IO VVCpots  to simulate the feedback signal.

I IO Worksheet

1 SCR Reference Voltage
2 AI1 10 vDC, 10 mA.
3 AGND
4 +inv

7 A0 I output 0 - 20 ma.
8 AGND
9 +24V Aux. Voltage Output +24VDC

10 DCOM 1
nr 1

15 1 D15 I
1 6 1 DCOM 2

I I

17 RO IC RELAY 0uTuT #I
18 RO IA
1 9 RO IB

2 0 RO 2C
21 RO 2A
2 2 RO 28

RELAY OUTPUT #2

2

I
I
I
I
I
I
I
I
I
I
I
I
I
,I
I
I
I
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ACH 400 Lab Exercise-Rotating Motor

I
I
I
I
I
I
I

Fill in the Parameter Table with changes to your demo.

Parameter Settings Worksheet

Group 99 Start-Up Data 1 Setting I Value
I

Group 01 Operating Data Setting I Value’

Groups 20 - 26 Parameters 1 Setting I Value
I

Groups 30 - 52 Parameters Setting I Value



ACH 400 Lab Exercise - Rotating Motor

Summary Questions
1) What problems did you encounter when trying to set-up a

wiring scheme?

I
I
I
I

2) Identify the similarities and differences between the ACH
500 (PI Macro) and the ACH 400 operation. I

I

Drives B Power Products
16250 West Glendale Drive
New Berlin, WI 53151
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Student Information

ACH 400 AC Drive
Lab Exercise - Sleep I Wake Function

-

For use in the Advanced HVAC Schools

Introduction In this lab exercise, you will become acquainted with the specialized functions
of the ACH 400.

Objectives After performing this lab, the student will:
1)

2)

-Become familiar with the basic features and flexibility of the ACH 400
(programming, hardware, etc.)
Become familiar with the specific steps required in programming the
drive and how modifications are made.

Materials Required 1
1

Procedure
1)

2)

ACH 400 Training Demo
ACH 400 Users Manual

Power up the ACH 400 Demo Unit and Verify that correct Motor
Data is saved in memory in Group 99. (Per the demo unit Motor
Nameplate)

Set-Up the drive to operate with the following customer
requirements. Use whatever macro is necessary.

A customer has a cooling tower application. He has a Johnson Controls Metasys
System, but he is almost out of control points with his JCI hardware and does not
want to buy another unitary controller. The JCI system has one point lef’t that is
close to the cooling tower application. The sump temperature sensor is to be
loop-powered by the VFD and has a range of 50-150’F.  The output of the sense,
is 2-10 VDC. The cooling tower has a required control point of 80’ F back to the
chiller. The drive is to shut off below 70’F. The drive is to resume operation at
7s” F.

. - _ . . _ ._L”4”“-,4.aoc  ,41151!3Y,



ACH 400 Lab Exercise-Sleep I Wake

The customer wants to control the cooling tower bypass valve over
the JCI system using the 4-20 ma output from the VFD. Finally, the
customer wants the drive to go to 50% speed upon loss of sump
water temperature transducer.

Program the designated VFD demo unit to accomplish the
customer requirements. Use the I/O Worksheet to sketch how you
would wire the lead VFD and feedback signals.

Note: For demonstration purposes, use, use the demo mounted
O-10 VDCpots  to simulate the feedback signaL

I I 0 Worksheet

I SCR Reference Voltage
2 AI 1 IOvDC, 10 mA.
3 AGND
* -cl””

1 output  o-2oma.j‘4:4

12 1 D12 I
I nr2 I

15 1 D15 I
Ih I nCnM 7 I

.,, .:.,

17 RO 1C RELAY OUTUT #I
18 RO 1A
19 RO 1B

I I ..’ I
E iIW& IRELAYOUTPUT421

2

I
1
I
I
I
I



I
I
I

I

I
I!
I
I
I

ACH 400 Lab Exercise-Sleep I Wake

Fill in the Parameter Table with changes to your demo.

Parameter Settings Worksheet

Group 99 Start-Up Data Setting I Value

Group 01 Operating Data Setting I Value

Groups 20 - 26 Parameters 1 Setting I Value
I

Groups 30 ; 52 Parameters Setting I Value

3



ACH 400 Lab Exercise - Sleep I Wake I

Summary Questions
1) What problems did you encounter when trying to set-up a I

wiring scheme?

I

I
2) Identify the similarities and differences between the ACH

500 (PI Macro) and the ACH 400 operation. I

,I
I
I
I
I
I
I
I
I

Drives 8 Power Products
16250 West Glendale Drive
New Berlin, WI 53151
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ACS 401
HARDWARE LAB WORKBOOK

SECTION #l ACS 401 PRELIMINARY - STATIC
[no power applied)

1. l Hardware, IC’s  and Connectors Seated Properly?

2.

3.

Input Fuses (ohms)

Input Diode Bridge: f -I
meterusing

2
(Check with digital “diode” mode)

U, to+ Buss : 4y I &!ee (Vdc)
V, to + Buss 0 fb I OL (Vdc)
W, to+Buss .yc, I  0L- ( V d c )
U1 t o  - B u s s  (I)L  / 0 v;(  ( V d c )
V, t o - B u s s  OL I  o@ ( V d c )
W, t o - B u s s  QL I o+ ( V d c )

Note: +Buss = UDC+

4. Output IGBT’s: + - /- +
(Check with digital meter using “diode” mode)

IJz  to + Buss 0337 I oL ( V d c )
V, t o +  B u s s  ..3:r’f  I 0 l- ( V d c )
W~to+Buss  6393 ! OL ( V d c )
Uz to - Buss AL I &Tf(Vdc)
V, to - Buss 8 L- / O-%+’  (Vdc)
W, o - Buss Ot I o 3%3 (Vde)

Note: - Buss = UDC -



SECTION #2 ACS 401 Preliminary - Dynamic
(before enabling)

1.

2.
3.

I n p u t  V o l t a g e  clqO (Vat) c/s/ (Vat)  c/qd (Vat)

Buss Voltage 6 7s ( V d c )

(Vat  ripple content on DC Buss)

3. Power Supplies:
4-s 5j.

7D!i
(VW

f10 (VW
+12 /‘f (Vdc)
+24 27 (Vdc)

SECTION #3 ACS 401 Preliminary - Dynamic
(enabled)

1. Drive at zero speed (Keypad Control)

a. Input Voltage VAC

b. Buss Voltage

VAC VAC

(VW

2.

C. Output Voltage

Drive at 5Hz

a. Input Voltage

b. Buss Voltage

WC) (Vat)

VAC VAC

OW

VAC

VDC

C. Output Voltage Wac) Wac) WC)



I
I

-
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I
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3. Drive at 3UHz

a. Input Voltage

b. Buss Voltage

E. output  Vo l tage

VAC

Wac)

VAC VAC

(VW

(Var rim+. content!~,~ -~.r.

Wac) W-3

4. Drive at 60Hk

a. input Voltage VAC VAC VAC

b. Buss Voltage (VW

(Vat ripple content)

E. Output Voltage Wac) (Vat) (VW

6 DC buss to Output Voltage:
u* to + Buss (VW
V, to + Buss (VW
W, to + Buss (VW
Uz to - Buss VW
V, to - Buss (VW
W, to - Buss (VW

5. Drive at any extended frequency

Input Voltage

Buss Voltage

Giii-put  Vuiinge

VAC

(Vat)

VAC

(Vat)

VAC

(VW

(Vat)
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Procedure For Recristered Start-Up

1) Observation
- Check Mechanical Connections for Proper Torque
- Review Installation Procedures in User’s Manual
- Separate Cabling, Control Wiring, Input / Output
- Ensure the Motor/Cable is Meggered

2) Paperwork
- No Power Applied / Lock Out, Tag Out
- Use Warranty Registration Form
- Record Critical Info. ( Motor Data)



Procedure For Registered Start-Up -

3) Power Applied (Motor Disconnected)
- Program “Start-Up Data” Section (Group 99)
- Start Drive in Local Control & Reference to 60 HZ
- Measure Output to Verify Phase Balance

4) Power Applied (Motor Connected)
- Electrical Measurements (Use Registration Form)
- Motor Rotation Check (“Bump Motor”)
- Operate the Process (Go to Process Speed)
- No Load (Mtr. Disc’d) & Full Load Measurements

nnnnnannnnnnnnnnnnn



Procedure For Registered Start-Up
II

5) Upload Program to Panel

- Make a Hardcopy of Final Paramet:ers
- Save a Copy of Program To Drives Window

6) Certification
- Sign Registration Form (Note Exceptions)
- Have Customer Sign Form
- copy to:

a) Technical Support Division (Support Line)
b) Customer



Procedure For Registered Start-Up

Safety Concerns During Start-Up

1) Remove all Loose-fitting Clothing, Jewelry, Metal Items
2) Approach Any Drive as if it were “Live”

No Bus LED to Rely On (LED may be covered up)
Take Meter Readings to Verify Voltages
Don’t Believe Display - It May be Dead
Note: DC Bus is at 1.35 X Line Input Voltage

3) Never Work Alone (Perform Lock Out I Tag Out)
4) Use (1) Hand During Start-Up (As Much As Possible)

_-,i ,,_.. .., -. .,



Procedure For Registered Start-Up-
5) Some Boards Are Not Referenced to Ground Potential
6) With Meters, Use the Highest Range, Then Go Down

(ex. Simpson Model 260 or Other Ana.log Meter)
- Fuse or Breaker on Meter
- Analog Gives True Output (RMS)

Digital Meter Will Read 8 - 10% High (If at all)
- Know What You’re Measuring

(ex. Volts, Amps, Ohms)
7) Never Wear Wrist Strap When Working on “Live”

Equipment

starsRy.ppl12117m 5 of 5



I
I

I
I
I
I

I
I

I
I

I
I
I



-
I

I
I
I
I

c
s

0
0

cn



ACS 400 Communications Methods
Protocol - A set of rules that must be followed
by the communicating parties.

Defines the language used to communicate
LJ, Includes:

1 Format of Data
I!2 Message types and their order
&J Error and Flow control

!2 Currently we use Modbus as a Standard

400wmm.ppt  2 of 10
S/28/98



KS 400 Communications Methods

a Leader I Follower Relationship
Remote Terminal is the Leader
Drive is the Follower

12 Included as the standard Protocol
&! Modbus RTU is an industry standard (i.e. GE PLC’s)
B Direct connection to any Modbus Master (via RS-485 port)
g Easy to implement using a PC or other device

(Write software to control . . .)
I Not to be confused with Modbus Plus (different protocol)
I&!!  Protocol used with Drives Window LT Software

(Same Software use to connect to ACS 600)

400wmm.ppt  3 of 10
9/28/98



ACS 400 Optional Field Bus Adapters

- Control Panels : ACSI 00-PAN
ACS-PAN-A

- DDCS module
- Fieldbus adapters (from ACSGOO family):

Profibus(NPBA-02),
Modbus (NMBA-Ol),
Modbus + (NMBP-Ol),
CS31 (NCSA-Ol),
lnterbus (NIBA-Ol),
DeviceNet (NDNA-01)

400wmm.ppt 4 of 10
9/28/98



ACS 400 Drive Control Methods
Overriding Controller !/

Field bus mc

_ RS-‘232’
9600 baud.)

1 analog output
2 rela outputs
24V fOVref is’
RS-485 4-J

i>j’
DDCS Module

Option to Fieldbus Mo~jules

t

RS-485

PC Tools:
-Window LT

400comm.ppt 5 of 10
9/28/98
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ACS 400 Communications Methods

RS-232 I485
Converter

(DMT 500PC - CONV)

(must contain Modbus RTU
protocol)

Madbus  RTU Protoco

I

400comm.ppl  8 o f  1 0
9/29/99
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Fieldbus Adapters

ACSGOO & ACS400

ABB Drives & Power Products
ACS6001~e~enVFLDBUS.ppl  06/16/99



ACSGOO Fieldbus Parameters

ABB Drives & Power Products
ACSGOO/presenVFLDSUS4.ppt OBHW99 2



FIELDBUS REFERENCE TARGET SE’
I I

LECTION

90.02 D SET 3 ’ .‘. Egg’
VAL 2

Default: 0 (None
selected)

90.03 D SET 3 ’ “’ Egg’
VAL 3

Default: 0 (None
pelected)

FIELDBUS ACTUAL S IGNAL SELECTION
IFixed to 302 (Actual 1

92.01 D SET 2 Signal
VAL 1 3.02 MAIN STATUS

WORD) .

Defines the drive parametsr into which the
value of Data word 3.1 (RliF3) is written.
Format: xxyy, where xx = IParameter Group
(10 to 89). yy = Parameter Index. E.g. 3001 =
ksrameter30 .01 .
Defines the drive parameter into which the
valve of Data word 3.2 (RliF4) is written.
Format: see Parameter 90.01.
Defines the drive parameter into which the
value of Data word 3.3 (RI!FS) is written.
Format: saa Parameter 9CI.01.

I
the Status Word is transmitted as Data word
2.1. (Setting cannot be changed.)

0 9999
92.02 D SET 2 Default: 102 (Actual
VAL 2 Signal

1.02 SPEED)

I 9999
92.03 D SET 2 Default: 105 (Actual
VAL 3 Signal 1.05

Selects the Actual signal or Parameter valve
to be transmitted as Data word 2.2 (ACTI).
Format: (x)xyy. where (x)x: = Actual Signal
Group or Parameter Group, yy = Actual
Signal or Parameter Inde,:.
E.g. 103 = Actual Signal 1.03 FREQUENCY;
2202 = Parameter 22.02 /\CCEL TIME 1.

Selects the Actual signal or Parameter value
to be transmitted as Data word 2.3 (ACT2).
Format: see Parameter 9;!.02.

IAL 1
2.04 D SET 4 Default: 305 (Actual

$&;;;:5 F A U L T  1

Lag
2.05 D SET 4 Default: 308 (Actual

$;;;;tE A L A R M  1

the Actual signal or Parameter value
o be transmitted as Data word 4.1 (ACT3).

see Parameter 9:!.02.

elects the Actual signal or Parameter value

the Actual signal or Parameter value
be transmitted as Data word 4.3 (ACTS).

see Parameter 92.02.

ABB Drives & Power Products
ACSGOO/prf!sent,FLDBUS4.ppt 08/16/99 3



ABB
ACS6OOlp

Drives & Powel
~resenVFLDBUS4.ppt  09/16/99
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AC%00 Command /Status Word

ABB Drives & Power Products
ACS6DD/presen”FLDB”S.~~, m/15,99



ACSGOO CSA2.813.0 Command/Status

ABB Drives & Power Products
ACS6OO/presenUFLDBUS4.ppt  06/16/99 6
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ACS400 Command / Status Words

ABB Drives & Power Products
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0 Data sets
+Data set 1 : Control word

I) Data set 2 : Reference 1

oData set 3 : Reference 2
+Data set 4 : Status word
+Data set 5 : Actual value 1
+ Data set 6 : Actual value 2

0 Actual values
*Actual values 1 to 32 as in control panel

0 Groups
+Groups 1 to 99 as in control panel

ABB Drives & Power Products
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Register addresses 4GGPP are show in 73s 6-1 ‘ParameterMap-
ping: In thistable I>G isthe group number, and PP is the parameter
number tithin the fgroup.

I dGGPP I = I pp I

1-1 lOGroup 1 0

26 Cmlrd Oev.

i 0 1  Paran 1 0 . 1

 ! “’a3Parm 10.3
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Modbus Register Configuration
0 Modbus Registers are configured as 4xxxx register numbers

0 Take the Group # and the Index # and place a 4 in front of the
Group
+Parameter 1.02 SPEED = 40102

+Parameter 22.02 ACCEL TIME 1 = 42202

*Parameter 30.12 STALL TIME = 43012

A66 Drives & Power Products
ACSGOO/presenVFLDBUS4,ppt 08/16/99



0 DataSet 1 Register Numbers
*DataSet 1 Word 1 (Command) = 40001

oDataSet1 Word 2 (Speed Refl) q 40002
@DataSet 1 Word 3 (Speed Ref2) = 40003

0 DataSet 2 Register Numbers
*DataSet 2 Word 1 (Status) = 40004
*DataSet 2 Word 2 (Actual 1; Param 92.02) = 40005
+DataSet 2 Word 3 (Actual 2; Param 92.03) = 40006

ABB Drives & Power Products
ACSGOOlpresenUFLDBUS.ppt 06/16/99 11



Modbus DataSet Register Numbers
0 DataSet 3 Register Numbers

+DataSet 3 Word 1 (Param 90.01) = 40007
+DataSet 3 Word 2 (Param 90.02) = 40008

+DataSet 3 Word 3 (Param 90.03) = 40009

0 DataSet 4 Register Numbers
+DataSet 4 Word 1 (Actual 3; Param 92.04) = 40010
+DataSet 4 Word 2 (Actual 4; Param 92.05) = 40011
+DataSet 4 Word 3 (Actual 5; Param 92.06) = 40012

ABB Drives & Power Products
ACS6OO/presenVFLDSUS4.ppt  08/16/99 12



0 Hardware:
o Connection of twisted pair data cable

(Belden 9841)

o Connection of 24V dc power supply

o Earthing strip

0 Software:
*Activation of adapter through par. 98.2

o Modbus settings in group 51

0 Application:
o Setting of start/stop, reference, enable,

fault reset location(s)
0 Setting of communication time-out time

and function

Positive (Conductor 1 in twisted pair)
D(N) = Data Negative (Conductor 2 in twisted pair)

(Grounded via an RC Filter)

From th’s NIOC card of the ACS 600 (Terminals
X23.1 = +24V, X23.2 = Ground) or from other stableIlT-ldE%up~~y

I Default
DATA

, FIELD evs , NMBA-01 VU.6 I
1 MODBUS MODE 1 RTU wdg:flt I RTU ( RTU wdg:flt

ABB Drives & Power Products
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Modbus & Modbus Plus Multidrop
.__.-__--

1111
“El 4OT

NMBA-01 VI.6 -or-
NMBP-OI VI.3

MASTER CONTROLLER W\
MODBUSlMODBUS+  COMM.

NOTES:
I. Maximum plastic fiber  optic link is IO m.
2. NMBA-01  Module may be powered from the ACS 6001400 24~ DC supply (capacity permitting)
3. NMBA-01  Module theoretically will support 247 ACS 600/400  inverters. NMBP-01  only supports up to 8 inverters.

ABB Drives & Power Products
ACS6OOlpresenUFLDSUS.ppt  06/16/99 14
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Modbus Plus Register Configuration
0 Modbus Registers are configured as 4xxxx register numbers

0 Take the Group # and the Index # and pIlace a 4 in front of the
Group
*Parameter 1.02 SPEED q 40102
@Parameter 22.02 ACCEL TIME 1 = 42202

+Parameter 30.12 STALL TIME = 43012

ABB Drives & Power Products
ACS6OO/presenVFLDSUS4.ppl 06116/99 15



Modbus Plus DataSet Register Numbers
0 DataSet 1 Register Numbers

+DataSet 1 Word 1 (Command) = 40001

+DataSet 1 Word 2 (Speed Refl ) = 40002

+DataSet 1 Word 3 (Speed Ref2) = 40003

0 DataSet 2 Register Numbers
+DataSet 2 Word 1 (Status) = 40004

+DataSet 2 Word 2 (Actual 1; Param 92.02) = 40005

+DataSet 2 Word 3 (Actual 2; Param 92.03) q 40006

ABB Drives & Power Products
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Modbus Plus DataSet Register Numbers
0 DataSet 3 Register Numbers

oDataSet 3 Word 1 (Param 90.01) = 40007

oDataSet 3 Word 2 (Param 90.02) = 40008

oDataSet 3 Word 3 (Param 90.03) = 40009

0 DataSet 4 Register Numbers
oDataSet 4 Word 1 (Actual 3; Param 92.04) = 40010

oDataSet 4 Word 2 (Actual 4; Param 92.05) = 40011

oDataSet 4 Word 3 (Actual 5; Param 92.06) = 40012

ABB Drives & Power Products
ACS6001presentFLDBUS4ppt  08/16/99 17



MSTR Block Write Function Config

_-*--...-_-

ABB Drives & Power Products
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MSTR Block Read Function Confia

Routing 1, Destination Detice Address:

Routing 3, Destination Detice Address:
Routing 2, De%ation  Detice Address:

40206 INT

40204 INT._--_
d INT

4, Destination DeLice  Address:
5, Destination Detice Address:

5>WRlTE GLOBAL DATABASE
7->GET REMOTE STATISTICS 1
t9->PEER COP HEALiH

ABB Drives & Power Products
ACS6001pmsenVFLDBUS4.ppl 08/18/99 19



Modbus Plus Setup
0 Hardware:

*Connection of twisted pair data cable
(Belden 9841)

*Connection of 24V dc power supply

+ Earthing strip

l Software:
+Activation  of adapter through par. 98.2

+ Modbus settings in group 51

0 Application:
*Setting of start/stop, reference, enable,

fault reset location(s)

+ Setting of communication time-out time
and function

A66 Drives & Power Products
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Description
+24VDC (to X23:l’of  ACSGOO)
GND = Signal Ground
OVDC (to X23:2 of ACSGOO)

O-64 0
o-31 0

llMsrN O - W 0
51.14 , WlMVK6) o-31 0



Modbus Plus Multidrop
0 NMBP-01 VI .3 supports Multidrop applications

@ Up to 8 Slave drives are supported by One NMBP-01

0 NMBP-01 module resembles a Modicon Bridge
Multiplexer, which means Global Data is not supported
when configuring module to support Multidrop
applications

0 MSTR Instruction used to Read / Write information to
individual slaves

8 Slave Drives Number Channel 0 Node Address
consecutively by there location in the DDCS fiber optic
ring. Number the First Slave Channel 0 Node as “I”.

0 MSTR Instruction Changes “Routing 2” designation to
write to each individual slave drive

ABB IDrives & Power Products
ACS6OO/pn?senVFLDBUS4.ppl 06/16/99 23



DeviceNet Networks
The NDNA-01 Adapter normally receives its 24VDC module

power via the DeviceNet Network Cable and not from the
ACS6OO/ACS400 24VDC power supply. However this can
cause problems with the network in a certain situation:

0 If the Network and the Drives are not powered up
simultaneously. Because the NDNA-01 module is configured
by the ACSGOO / ACS400, if the Drive is not powered up
along with the module, it will never be configured and the
DeviceNet Network will Fault.

0 A way to correct this problems is power the NDNA-01 adapter
from the ACSGOO / ACS400 24VDC power supply. This
guarantees that the module will always power-up with the

‘IY.drive, thus being configured proper

ABB Drives & Power Products
ACS6OO/present/FLDEIUS4.ppt 06/16/99 24
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DeviceNet Setup
0 Hardware:

*Connection of Belden YR-29790 or
equivalent

+ Connection of 24V dc power supply
+ Earthing strip

0 Software:
*Activation of adapter through par. 98.2
+ DeviceNet  settings in group 51
+ Allen-Bradley DeviceNet  Manager

0 Application:
+ Setting of start/stop, reference, enable,

fault reset location(s)

l No Parameter access allowed
+ Setting of communication time-out time

and function

ABB Drives & Power Products
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NPBA=02 V2.2 .GSD File Example
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

.

.

.

.

.

.

.

.

.

.

.___-_______________________,___________________________

: Profibus Device Database of :

; ABE-NPBA-02  PROFIBUS slave

: Model : ABBACSSOO-NPBA-02

: Description : PROFIBUS slave Device
; Language : English

; File Create Date : 03/l 111997

: Author : ABB lndustrfetechnik  AG- jebril
.__________________________,__________________________

#Profibus-DP
; Device identification

Vendor-Name = “ABB-DRIVES

Model-Name = “ABE-ACS600-NPBA02”

Revision q “B

Ident-Number  = 0x0815
ProtocolJdent  = 0
Station-Type = 0
FMS-Supp  q 0

Hardware_Release  = “NPBA-02

Software-Release = “2.0”

: Supported baudrates

9.6-supp = 1

19.2-supp  = 1

93.75-supp  = 1

187.5-supp  = 1
5oo~s”pp=1

1.5Mesupp  = 1

3M_supp  = 0
GM-supp  = 0
12t&supp  = 0

. : Maximum length of user parameter

. User-Pm_Data-Len  = 0

ABB Drives & Power Products .
ACSGOO/present/FLDBUS4ppt  08116/99 .
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; Maximum responder time for supported baudrates
MaxTsdr-9.6  q 60

MaxTsdr-19.2  = 80

MaxTsdr-93.75  = 60

MaxTsdr-187.5  = 60
MaxTsdr-500  = 100

MaxTsdr-1.5M  = 150

; Supported hardware features
Redundancy=0

Repealer-Ctd-Sig  = 0
24V-Pins = 0

; Suppotted DP features

Freeze-Mode-Supp = 1
Sync-Mode-Supp = 1
Auto-Baud_Supp  = 1
Set-Slave-Add_Supp = 0

; Maximum polling frequency

Min-Slave-IntervalI  = 40

Modular-Station = 1

Max-Module = 3
Max-Input-Len  = 32

Max~Output~Len  = 32

Max-Data-Len = 64
Max-Diag-Data-Len  = 8

;Diagnose byte = 6 + 2 = 8 ( bzw. 16)

Unit-D&g-Bit(i)  = “Ueberiauf  SPM-FIFO

Unit-Diag_Bit(Z)  = “Istweri wird nicht aktualisiert”



Profibus Register Number Config
Profibus has the capability to Read / Write ‘to all parameters in

ACSGOO & ACS400. Below is a list of Groups and the number
parameters within the Group that Profibus will support.

Wroupl>lto50
0 Group 2 > 1 to 25

0 Group 3 > 1 to 25

l Group 10 - 51 > 1 to 25

l Group52-97>1 to18

l Group 98,99 > 1 to 25

ABB Drives & Power Products
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Profibus Register Number Config
Profibus has two formulas used to calculate the Profibus

Register number for Parameters within the ACSGOO &
ACS400.

0 Formula 1: 25[Group# - Offset + (Index# /25)]
*Group 10 - 41 Offset = 6

*Group 50 - 51 Offset = 10

*Group 98,99 Offset = 22

l Formula2: 1050+[(Group#-52)*18]+Index#
*Use only for Groups 52 to 97

ABB Drives & Power Products
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Profibus FMS I DP
0 Profibus includes 2 profiles

o FMS for acyclic communication
v DP for cyclic communication

0 Profibus-FMS
v Makes use of parameter numbers

v Reduces I/O on the PLC side

0 Profibus-DP
aMakes use of so called PPO-types

v Most commonly used in industrial
applications

ABB Drives & Power Products
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Profibus Earthing

NPEA-01

B
ABB Drives & Power Products
ACS600/presenUFLDBUS.ppt  08116199
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ACS 400 Standard Drive RS 485 Connection
ACS 400 Std. Drive RS2321Drives Window LT Connection

Section 1 General Information

1.1 Description

This lab will guide you through the use of a RS 485 / 232
connection unit to communicate to a computer using Drive Window
Light or Drive Window.

1.2 Objectives

To familiarize user with connection and configuration of RS 485/
232 converter. Parameters and parameter settings to accomplish
successful connection and communication with computer. Gain
larger familiarization with Drive window Software and Modbus
Protocol.

Reference Documentation

Acs 140/400 Modbus  Protocol

ACS 140 RS 485 and 232 Adapter, Installation and Start-Up Guide

3AFY61492828

ACS 400 User Manual



Section 2 Drive Set - Up

2.1 Identifying components of Adapter

1. What are the names used to identify the two serial ports used by an ACS 400?

a.

b.

2. What interface typically is used with RS 485 Protocol?

a. What drive channel is this?

3. What interface typically is used with RS 232 Protocol?

a. What drive channel is this?

4. What connectors are used for RS 485 connection?

a.

b.

5. What is the purpose of S5?

6. What is the purpose of Sl?

a. What setting choices are available?

7. What is the purpose of X4?

8. What two items select the communication speeds?

a.

b.

9. What would S 1 have to be set to, to accomplish a communication speed of 192OObps?

a.

10. What size termination resistors are need for an RS 485 network?

11. How many resistors total will be needed to complete a network?

12. What is the purpose or function of these resistors and how are they placed in the

2
rs485232, Dtives Window LTab.fm



2.2 Using Adapter for RS 485 Operation With Modbus Protocol

1. Ensure that all drive parameters are at standard Macro default settings.What  did
you do to accomplish this task?

2. Follow the instructions for Installation to RS 232 Bus in the ACS 140 RS 485
and 232 Adapter, Installation and Start-Up Guide

3. Confirm the operation mode is RS 485 (via jumper S5)

4. What parameters have to be set for successful communication at the drive when
using the adapter?

a.

‘0.

C.

NOTE: If any of the parameters 5201 Station ID, 5202 Comm Speed and
5203 Parity have been altered. the modification takes effect only
upon the next power-up and the ACS IOO-PAN is not connected.

5. What are the default communication settings for the drive as used with the ACS
lOO-PAN control panel connected with standard Modbus communication?

a.

b.

c.

NOTE: Note: the RS 232-485 connector can be connected with drive
power on it, however it is preferred that it be connected with
power off:

6. How is proper communication wiring accomplished using the RS 485 Bus?

2.3 Using Adapter for RS 232 Operation With Modbus Protocol (To PC)

1. Set the operation mode of the adapter to RS 232 with jumper S4.

2. Connect serial cable from drive X4 to computer serial port.

3. Start computer. If computer is passworded, the password is ABB.
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Note: do not check the box that says ‘do not show this window again’ in drives
window when you start drive windows. Selecting this checkbox  will permanently
configure the Drive Windows software for that connection configuration, which will
prohibit you from connecting other drives with different configuration. i.e. ACS
600 with DDCS Protocol.

4. Start Drive Window program. When asked if you would like Modbus Protocol click
on OK button. When asked if you would like HSLC Communication Protocol select
cancel button. When asked if you would like the DDCS Protocol select cancel.

The software will now begin a search for your drive and begin conununication with it.

5. From control panel of Drive Window select the ‘local’ control button, the button
should change to a yellow color. This allows you to control the drive via the local control
panel on the PC.

6. Go to the System Contiguration  screen. What information is displayed?

7. Set the reference frequency to 30 Hz from the “Drive Window” control
panel (click in the white box below where it displays “Tool Reference” type
in the value and hit enter), then start the drive with the green start button.
Check the actual speed from the PAN-A Control Panel. After this, try
reversing direction from “Drives Window” (click on the counter-clockwise
arrow next to the “Local” icon).

NOTE: The motor symbol on rhefar left of the “Control Panel” shows
direction.

Practice making a few more speed changes and direction reversals as well as start /
stop and coast stop. When comfortable with the local control set the speed
reference back to 30 Hz with the motor running.
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8. What are the reference units on an ACS 400?

9. By now you have seen the confirmation window when you perform certain functions
with the drive. Turn the confirmations off. How is this accomplished?

2.4 Drive Window LT Signals and Parameters

Select “Signals and Parameters” From the “Tools’‘-menu”. Then select “Group” &
“Open All Groups” After this set the program to “On-line”. (When prompted select:
“No download”.)

1. Changing to on-line mode causes a menu box to appear.What  is the function of four
button prompts that appear iu ihe menu box?

A.

2. Can individual groups of signals and parameters be opened/expanded?

If so, how is this accomplished?

3. With the drive is running, record the following measured values from operating data
signal display.(with  one decimal accuracy):

1.2 Motor speed

1.3 Output frequency

1.5 Motor torque

1.7 DC bus voltage

1.9 Motor voltage

4. Change the acceleration and deceleration times to .I sec. (this is done in the Parameter
group number 22 “ACCELUIECEL”). Make sure that the changes took place by
changing the speed reference up and down (you should notice a faster speed ramp up and
down). If you didn’t notice a difference in the drives performance double check that you
made the changes using the “On-Line” mode. How is an individual parameter value
changed via Drive Window? ?



5. Save the parameter tile (under “File” => “Save-As”). Name the file using your first
name and the comment: “first parameter change exercise”. Return to Main Menu
(System Configuration Menu) by closing the Parameters & Signals window.

6. How can a custom set of signals and parameters be chosen/selected?
a

7. How can you close all opened groups simultaneously?

8. If one changes a parameter value off-line, how is this indicated?

2.5 Drives Window LT Monitoring exercise

1. From “Tools”- menu select “Monitor” and select “Tool Reference”& “
Operating Data” from the left window using double click.

From the operating data list, select motor speed, motor current and motor torque
(as you select them they should appear in the box on the right-hand side of the
screen)

NOTE: Selecting can be done by either double-clicking on the nclme or by highlighting
the signal names and using the ‘%elect”  or “remove” icons.

Click “OK” at the bottom of the menu and also again in the
“Monitor Settings” screen, start the drive and increase the speed to
approximately half of the maximum speed.

2. Start the monitoring function by clicking the black arrowbox in the upper left of the
monitor window or from “Monitor” I “Go” menu.

After that, the program will automatically scale the selected signals.

3. Change the acceleration and deceleration times to 3s. (You have to go to the “Signals
and Parameters” tools menu). Record the Min and Max values for these parameters.

A

4. Increase the drive speed to max. speed and try reversing.

5. Stop the monitoring window and save these responses to a file for later use.
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6. Using right mouse button click on a waveform and observe the values that can be
measured digitally.

7. Re-scale the signals manually now so that you can see them on the screen during
reversing. First pause the graph using the black square next to where it says
“Monitoring”. Next select: (Menus: “Monitor* -> “Settings” -> “Autoscale” [you’ll
have to click in the box next to the word autoscale to turn it on/off for each signal that
you select and then manually enter the min and max values for each]).

8. Reverse the drive from maximum forward speed, stop monitoring and save the display
with your name (i.e. Dennis-l) and the comment first monitoring exercise.

11. Locate the triggering conditions screen. Knowing the value of current from the
previous step, set a trigger to occur when current reaches a certain value. Start the
drive to make this trigger condition occur. When a triggering condition is set and
activated, how is continuous trigger mode different from single trigger mode?

I 2.6 Drive Window Fault Logger

1. From “Tools”- menu select “Fault Logger.” What response do you observe?

I

I
I
I
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ACS/ACH 400 Serial Communication
DDCS Connection to NBAA-01 Fieldbus  Adapter Module

Section 1 General Information

1.1 Description

This lab will guide you through the use of DDCS option module to
communicate to a fieldbus module.

1.2 Objectives
c,...-^+:--  ^CIL-nT\T\n”To farri!iarke  “se: with cormectio:.  aad ConlL~Y’LL’L””  “I “1s YUL.3

module. Utilize proper parameter settings to accomplish successful
connection and communication with the fieldbus module and
become more familiar with DDCS control.

Reference Documentation

Installation and Start-Up Guide ACS 400DDCS Option Module

Installation and Start- Up Guide Building Automation Adapter
Module

ACS/ACH 400 Drives User’s Manuals



Section 2 DrivelDDCS Module Set - Up

2.1 Identifying components of Adapter

1. What is the definition of DDCS?

2. What is the drive connection point for the DDCS module?

3. What are two categories of devices which can be connected to the DDCS Option Module?

NOTE: Never connect or disconnect the DDCS Module to the drive while the drive is
powered!

4. Load the default “PID Macro” into the drive. How is this accomplished?

5. What parameter(s) must be set on drive in order to establish communication via the
DDCS module?

6. If the DDCS module were being used to work with fieldbus  adapters what parameter
in the drive would indicate the type of module being connected?

2.2 Connecting/Using the DDCS Adapter Module in conjunction with a fieldbus
adapter

1. Unpack the DDCS module from the storage box.

Note: The DDCF adapter must not be connected or disconnected with drive power
on. Doing so ~111 cause a failure in power supply!

2. Disconnect power from the drive & connect the DDCS adapter to drive on connector
X6 of the control board.

3. Connect fiber cable from DDCS module to the fieldbus module. Follow the
appropriate color matching of the fiber optic cables and connectors.

4. Activate the communication between the drive and the tieldbus adapter via setting
parameter 5005 Protocol SEL and 5006 Comm Commands to (DDCS).

5. Set up the other Group 50 parameters per the “settings for fieldbus control” in the
DDCS manual.

2
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6. Set the necessary parameters in Groups 10, 11 & 16 to the proper settings per the
“setting for fieldbus control” in the DDCS manual. For example ‘Comm” is a necessary
setting for a start/stop or reference value, thus telling the drive the control is coming
from the fieldbus communication  module. Refer to Tables 3,4 & 5 of the DDCS manual.

7. Relay outputs 1 & 2 and the analog output can be programmed to be controlled by any
serial communication channel including DDCS.

8. Relay outputs can be controlled in the following way:

b) Configure a relay output to respond to the status of one of the supervised parameters

c) The selected relay can now be tamed on or off by writing to supervised parameter 13 l-
133 some value that is either above or below the given supervision limits (See Table 6 in
the DDCS Manual).

9. The analog output can be controlled in the following way:

a) Set the A0 content in parameter 1501 to be Operating parameter 133.

b) Writing a value of 255 to parameter 133 will give a 20 ma
output. Parameter 1503 sets the maximum for analog output
content (See Table 7 of the DDCS manual).

2.3 Fieldbus Module Setup

1. NBAA-0 1 Building Automation Adapter Module Overview

a) FLN LAN protocol is a master/follower serial communication
protocol used by Siemens Building Automation systems.

b) System has three levels of communication:
. CLN Campus Level Network
. BLN Building Level Network
. FLN Floor Level Network

c) This lab exercise is dealing with the drive end or FLN end of
the system.

c) Each drive can be accessed by a full complement of System
600 features.



6. What does a continuously flashing error LED indicate?

7. What is a CMD point and what is an ACT point?

8. How can a trim pot be incorporated with serial communication with the NBAA
module?
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