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Student Information

Drives Training Programs

General

Customer ACS/ACH 400 Operation & Maintenance School

Theillustration, charts and examplesgiven in thistraining session are intended
solely toillustrate the theory and application of drive technology. Because of
the many variables and requirements of applications, ABB cannot assume
responsibility or liability for actual use based on the content of this training
session

Reproduction of any information in this manual is prohibited without written
permission from ABB.

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

® 1999 ABB Automation Services All Rights Reserved
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Customer ACS/ACH 400 Operation and Maintenance
Course Information

Section 1 Course Description

1.1 Duration
4 daysincluding serial communications.

1.2 Description
The course covers the following subjects:
Detailed information of the hardware and software
Mechanical construction of thedrive
Installation and commisioning of the drive
Operation of thedrive
Serial communication interfaces

1.3 Objectives
Upon completion of this course, the student will be able to:
Commission, tune and operate the ACS/ACH 400
Trace and correct faults
Program the drivein detalil
Service,repair and troubleshoot thedrive

1.4 Student Profile

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

1.5 Prerequisites

Basic knowledge of (power) electronicsand AC drives
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Customer ACSIACH 400 Operation and Maimtenance
1-Course Information

Section 2 Course Calendar
DAY 1 DAY 2 DAY 3
08:00-17:00 + 08:00-17:00 * 08:00-17:00
08:00 08.00 » 08:00
Welcome & Introduction ACS Complete Programming Hardware Overview
08:15 PWM Basics Parameter Analysis Schematic Block Diagram
09:00 General overview of ACS Macro Programming Analysis for ACS/ACH 401
ACS & ACH 400 products and Analysis (continued) Drives (RI. R2. R3. R4}
DSS Policy and Procedure |* 10:00 *+ 9:45
10:15 . Break Break
Break + 10:15 * lo:oo0
10:30 ACS Complete Programming Schematic Block Diagram
P ter Analysi i i
Control Panel Functions and arameter Analysis A£5a|y3|s for /;CH 402RDr|ves
Operation ACS Macro Programming (RS, R.5. R7, R8 and R9
11:00 and Analysis (continued) Hybrid Drives)
) « 12:00 * 12:00
Operating Data Parameters
Lunch Lunch
Start-up Data Procedures . 12
and ID Run * 13:00 13:00
12:00 ACH Complete Programming | Plant Tour
Parameter Analysis * 14:15
Lunch
ACH Macro Programming Break
13:00 ;
and Analysis » 14:30
ACS Complete Programming| . 14:00
Parameter Analysis ’ ) ACS & ACH 401 & 402
. ACH 400 Lab Exercises, Hardware Lab Exercises
ACS Macro Programming lvsi d Di .
and Analysis Analysis and Discussion Static Measurements
(various Macros) )
14:45 . 14:45 Dynamic Measurements
Break ' Registered Start-Up
1500 Break Procedure
. . + 15:00 Warning and Fault Analysis
ACS Complete Programming ACSI/SH 400 Lab
Parameter Analysis ’ 6} Troubleshooting and Repair
_ Exercises,Analysis and procedure
ACS Macro Programming Discussion (various macros\ | 17:00 Class Dismissed
and Analysis * 17:00 Class Dismissed ’
17:00 Class dismissed
Copyright © ABB Industry Oy
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Customer ACSIACH 400 Operation and Maintenance
1-Course Information

DAY 4

» 08:00-15:00

08.00

Serial Communication
Overview

* Quick Guide to Start-up
* Installation and Start-up
08:45

Drives Window LT
Demonstration

09:30

Drives Window Installation
and Stat-Up Procedure
RS 232/ 485 Connections &
Interfacing

Drives Window LT Lab
Exercise

lo:00

Break
10:15

Drives Window LT Lab
Exercise (continued)

Il:00

NBAA-01 Fieldbus Module
Interface Overview

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

»12:00
Lunch
. 13:00

NBAA-01 Fieldbus Module
Lab

Demonstration of System
Interface and Operation

v14:00

Johnson Controls N2 Bus
Interface Overview

Demonstration of System
Interface and Operation

»15:00
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Customer ACSIACH 400 Operation and Maintenance

1-Course Information

4.2 ABB Training Development Centers

Table 1-4. ABB Training Development Centers

AccuRay products

ABB MOD 300 products

I ABB Master products

| P4000 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

Rochester, New York USA

ABB Industrial Systems Inc.

1175 John Street

P.O. Box 22685

Rochester, N 146322685
Phone: +1-716-273 7015
Fax: +1-716-273 7017

Véasteras, Sweden

ABB Industrial Systems AB
Dept. LST

S-72167 Vasterds, Sweden
Phone: +46-21-342 130
Fax: +46-21-137 124

Stevenage, United Kingdom
ABB Industry Ltd.

Phone: +44-438-742 366
Fax: +44-438-742 367

CDC. ACV. ACS, DCV, DCs

PPS 200 products

Helsinki. Finland

ABB Industry Oy
Strombergintie 1

P.O. Box 94

FIN-00381 HELSINKI
Phone: +358-10-22 23727
Fax:+358-10-22 22453

Helsinki, Finland
ABB Industry Oy
Strémbergintie 1

P.O. Box 94
FIN.00381 HELSINKI

Phone: +358-10-22 23727
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 /-5. ABB Headquarters

Buenos Aires, Argentina
Asea Brown Boveri SA.

Bailerup, Denmark
ABB Industri A/S

Kuala Lumpur, Malaysia
ABB Industry

Vasterds, Sweden
ABB Industrial Systems AB

Melbourne. Australia
ABB Process Automation Pty.

Helsinki, Finland
ABB Industry OY

Estado de Mexico, Mexico
ABB Equipos Y Sistemas

Baden Dattvill, Switzerland
ABB Industrie Ltd.

Vienna. Austria
ABB Industrie Gessellschaft

Décines Charpieu, France
ABB Industry

Rotterdam. Netherlands
ABB Industrie B.V.

Bangkok, Thailand
Asea Brown Boveri Ltd.

Manarma, Bahrain
ABB Arescon E.C.

Mannheim. Germany
ABB Industrie GmbH

Oslo, Norway
ABB Industri AS

Istanbul. Turkey
ABB Elektrik A.S.

Brussels, Belgium
Asea Brown Boveri SA.

Bangalore/Faridabad, India
Asea Brown Boveri Ltd.

Lisbon, Portugal
Asea Brown Boveri Lda.

Stevenage. United Kingdom
ABB Industry Ltd.

Copyright & ABB Industry Qy
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Customer ACSIACH 400 Operation and Maintenance

1-Course Information

Table I-5. ABB Headquarters

540 Paulo, Brazil
Asea Brown Boveri Ltda.

Milano, Italy
ABB Industria S.p.A.

Singapore
ABB Process Automation East
Asia Pte. Ltd.

Columbus, Ohio U.S.A.

ABB Industrial Systems Inc.

Toronto, Canada
Asea Brown Boveri Inc.

Tokyo, Japan
ABB Gadetius Industry K.K

Riyadh. Saudi Arabia
ABB Saudi Arabia

Moscow. Russia
Asea Brown Boveri Ltd.

Beijing. China
Asea Brown Boveri China Ltd.

.Seoul, South Korea
ABB Wooijin Co. Ltd.

Madrid, Spain
ABB Industria S.A.

Caracas, Venezuela
Asea Brown Boveri S.A.

Copyright © ABB Industry Oy
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Customar ACSIACH 400 Operation and Maintenance
1-Course Information

Section 5 Facility Information, New Berlin,

5.1

5.2

5.3

5.4

5.5

5.6

Wisconsin Training Center

Building Access Hours

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

Parking

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

Emergency Evacuation

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

Class Hours
Normal class hours are:
Monday - Friday------ 8:00-17:00 hours

Mail
To receive mail while you are here, use our mailing address below.
Your Name (student)

ABB Automation Inc.
Training Center

16250 W. Glendde Drive
New Berlin, WI 53151

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

Copyright © ABB Industry Oy
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Customer ACSIACH 400 Operation and Maintenance
1-Course Information

5.7

5.8

5.9

5.10

5.11

5.12

5.13

Faxes
Our Fax number is: (262) 789-8608.

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
cals are toll free. Long distance diaing 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!

Copyright © ABB Industry Oy
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Customer ACSIACH 400 Operation and Maintenance
1-Course [nformation

Section 6 Safety Regulations for Course

6.1

6.2

Participants

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 areyou? Whereareyou? What is the matter?

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 arack.

Copyright © ABB Industry Oy
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Customer ACSIACH 400 Operation and Maintenance
1-Course Information

Section 7 Course Evaluation

Course Date
Instructor Location
Your Job Title Your Name

[optional]

We desire your honest opinion on our courses 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 especialy well). Thank you.

Using scde from 5=best to 1=worst, please circle your response to the following:

Quality of INSruCtor's Presentation............cccceveeeeeeceeece e
Adequacy Of COUrSE CONLENE ....cvcvvvcieiicieiciett s

Quality of traning doCUMENtaLiON ........ccevveeerieerieereresee e
Quality of Ingruction Books (Product Manuals). .erereesenensennensenssnesninsissennens
Adequacy and quality of training equipmMENt.. ..o
Instructor’s readiness to teach this Course ...
Instructor’s communication and lesson objectives ...,

Instructor’s ability to resolve your questions or difficulties ..............c.cccceoeeeeee.

© © N ok~ WD -

Effectiveness of lab exercises to assist 1earning.. .....cocoeveevvniiiiinnccnnncecs
10.Training center environment and its effect on learning .........cccoocoveveveevcnernennees
11 .Staff’s friendlin€ss and SUPPOIT.........ccooveveveeeeeeeeeeeee et eaeas

12_Extent that the course met your eXpectationS?........ccccveevreeerenesenesesereseesenenees
13.0VERALL COURSE RATING.. ....coiieicceeectc ettt

14. What topic(s) would you like to see added to the course? Why?

15.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)

Copyright © ABB industry Oy
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Customer ACSIACH 400 Operation and Maintenance
1-Course Information
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ACS 600 Operation and Maintenance Course G300

&-Electronic Boards

. ACS 600 Operation and Maintenance
Electronic Boards

Section 1 General Information

11 Description

This unit gives you some information about the electronic boards
of the AC3 600 SingleDrive.

1.2  Objectives

i LI PO S | I PR T MO SN . SIS PRI
Upen completion of this unit you will know the basic funciions of

the electronic boards included in the ACS 600.

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 Documentation

e ACS/ACC/ACP 601 Hardware Manual
ACS/ACC/ACP 604/607 Hardware Manual
ACS/ACC 607 Ingtallation & Start-up Manual
A

Copyright © ABB Industry Oy
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. S ection? wuwant Boards

2.1 General

The control circuit is responsible for calculations, communication,.
data collection and control. In frames R4 ... R12i this circuitry is
grouped on to seven printed circuit boards on afunctional basis:

NAMC (Application and Motor Control) board contains the
memory, digital signal processor and other circuits responsible
for motor status calculation and communication inside the unit.

. NIOC="(standa1'-d Input/Output Control) board contains the
circuits responsible for communication with the Control Panel,
the Panel Link and the standard 1/0 terminals.

'NINT (main 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 gavanically isolated link
between 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 RS . R12i
for controlling the thyristor-diode rectifier bridge.

In frames R2 and R3 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-]

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

Copyright © ABB Industry Oy
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ACS 600 Operation and Maintenance
6-Electronic Boards . Course G300

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

Analogue outputs

Relay outputs e piTTrremeeess
‘Anal — Control | : Personal : : Option
ague inpu : T
. gue 1np Panel | : Computer : : Modules :
Digtatinputs | | |  ————a -t U U G
_________ |-l __E2__EIEZ
JACS 601 P R
e e v v ¥ vy _y !
|| NPOW § 0 NINP . —p :
|| board | : board : NIOC board A AMC1 |
1 . — I
Iwnreumlmemmm Ly |
i >
DC voltage measurement — IGBT !
> INT
Earth faut supervision T B‘ Brs ™ module :
| |
b e e e e e e e e e e e e m e e e e e e e A
Figure 6-2. Control circuit block diagram with 4MC!
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ACS 600 Operation and Maintenance

Course G300

G-Electronic Boards

i

Block diagram of the boards

2.2

SINZNZUTEYIN OIS ANIANE ..
LAY WYy =
-t v
. i
Y o
o I '3 4
e X
-
L T
R— BT o x {$
E e e .
HIMOd 11 e
@ $HIAHG AUYD oo _
m . . AS+ ATdeNE WING « X
T w3 © morr] [PrX VLN L0 361 "BIAHIANS LINDHS LHOHS . el
on S
daam ur & il FORIALH IUNEYIN . Himw TvuNLIOd -DON
o e _n Tt pisd ..nnqwz,‘.ﬂ:m»..u: M \Alve
4 " (Nvo¥ 0 + L
iyl ¥d9 - LNI ASEA A 2 MOd
P Tnaon aanm rp— ¥
HIAMOd . Sy 01 D015 Tutlnd rx
—— —
AT THHIL40 it T tid -4
W WA LRYILTY
Al NG
rex H N
o =~ ey
gg!ﬂ:ﬁ . oo— ©O3LM m
e ey SEE.. SY-onal N8 QN AN
- RARYIANCOYS v A TYLIBKE
ADL 5+ JETYLION SN VIOE © OnY WOEdITINYN
LOWLIG W BN IO DRVATYD |
Ty e N0s MO NATYD
STINAGA TMIINNDD g m " -
Te21em PR §
i o2 122 A0 L LY L Y LD 4 1 1

i
RRER

Figure 6-3. Block Diagram of the Boards.
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ACS 800 Operation and Maintenance
6-Electronic Boards

Course G300

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 +24Vnc from a frequency converter
power supply (NPOW) and grounded directly to the converter
frame.

232 AWC Ciassic board

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 fibre
optic connectors (transmitter and receiver (V11 - V20).

Fibre optic cable is plastic core fiber optic, 1000um, max. length
10 m.

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

Copyright © AB Industry Oy
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Course G300 ACS 600 Operation and Maintenarice
6-Electronic Boards

INT CHO CH1 CH2 CH3
Interface link  Slavelnk  stapdara O Ext 1O PC link
PP PP P I PERTY.
X144
ICMC-ASIC
osc 0sSC
2MHz Address Bus E
Data Bus | [ |
| I Py 3 ]
PROM SRAM SRAM SRAM L1 psp FLASH
32k*8 128k*8 128k*8 128K*8 56002 S12k°8
35
f -
T _Rﬁ@*$ L SUPPLY VOLTAGE
SUPERWVISION
L ! = POTENTIAL
“~..PILAR OR (AND) WIRE
1 "connecTioN POSSIBILITY

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/Q units (CH1). 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).

Copyright © ABB Industry Oy
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ACS 600 Operation and Maintenance Course G300

6-Electronic Boards
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I—‘igre 6-6. Application and Motor Controf Board (AIVI[.
NAMC-II and NDCO-02 separately in the right side picture.
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Course G300

ACS 600 Oparalion and Maintenance

6-Electronic Boards
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ACS 600 Operation and Maintenance

6-Electronic Boards

Course G300

2.3.4  AMC Power Supply

The NAMC-board is powered by a+24Vnc. (X14: 1 +24Vpc, X14:2
GDN). The isolated +24 Ve 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 NAM C-board.

The board is grounded directly to the chassis viaametal pillar.

Input: +24 Voc, max. 200mA, from NPOW-board or customers
power supply.

2.3.5 The Optical Transmitters and Receivers

In, the DDCS channels of the AMC board is two different types of
the optical transmitters and receivers, SMBd or 10 MBd. Only the
plastic optical cable (POF) can be used with 5SMBd optical
components. With 10 MBd components either pastic or Hard Clad
Silica (HCS) optical fibre 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 (1/25) of the POF cable, so HCS cable
needs powerful transmitter power.

In the AMC connections the optical components at the both ends of
the fink should be the same type. Drunot connect SMBd and 10AMbd

together

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

For 10 MBd componenets the maximum cable legth:

CABLE AMC ‘CLASSIC" AMC 1 & AMC 2
POF 20m 30m
HCS 50m 200m

Figure 6-8. The Optical Fibre Cable length with the /0 MBd componenet,

Copyright © ABB Industry Oy
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Course G300 ACS 600 Operation and Maintenance
§-Electronic Boards

CHANNEL |STANDARD USAGE | AMC ‘CLASSIC AMC 1

DDCS Communication Option

DDCS ACS 600 SD & MD NAMC-0[3 NAMC-P4 NAMC-11 NDCO-01 | NDCO-02 NDCO-0:3

CHO -Application Controller 5 MBd 10 MBd - 10 MBd 5 MBd 5 MBd
- Fieldbus Interface (DriveBus)

CH1 -Standard /0 5MBd | sMed | 5Mad .

- Optional IfQ (SW 5.X)

CH2 - Master, Follower 5 MBd 10 MBd - 10 MBd 10 MBd 5 MBd
CH3 - DriveWindow 5 MBd 5 MBd - 10 MBd 10 MBd 5 MBd
(PC. 1 Mbit/s)

ACS 600 ACS 600 ACS 600 ACS 600 ACS 600 ACS 600
SD & MD | MultiDrive | SingleDrve | SingleDrive | SingleDrive | SingleDrivy

Figure 6-9. The DDCS Communication Linksin AMC Controller,

Copyright © ABB Industry Oy
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ACS 600 Qperation and Maintenance
6-Electronic Boards

Course G300

2.4

Standard WO 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 10C-board temperature
measurements. One digital input (number 6) can be used as a PTC-
input for motor over temperature protection.

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

The board is powered from a +24 Voc with on-board regulator.
There is alse a galvemia, isclation between ihe digiial inputs and
other circuits. Digitd inputs are opticaly isolated and the input-
zone is dlowed to float to some 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. Sandard //C Board (NIOC)
No jumper switches (ex. analog inputs current / voltage sel).
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241 Connections
X21:AVAO
Constant voltage output, 10V, max. load 10mA.
Andogue Inputs, 3 channels, 0(2)...10V or ({4)...20mA (1 voltage,
2 current), 10 hits.
Analogue Outputs, 2 channels 0(4)...20maA, 12 bits.
X22:D1
Digital inputs, 6 channels, 24 Ve (-15% +20%, 10 mA DI1-DIS5,
D16 5 mA), channel 6 can be used for thermistor input.
Internal control voltage 24Voc and ground.
X232
Aux. voltage output, 24Voc for 1 option module, max. current
200mA.
X24:
Power Supply from POW-board, 24Voc
X25, X26, x27:
Relay outputs, 3 channels, changeover contact (8 A at 24 Ve or 250
Vag, 0.4 A at 120 Ve, inax. coniinuousiy current 2 Arms, isolation
test voltage 4 kVac | 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
242  NIOC Power Supply
NIOC-01, CDP3 11 and one option module are powered by +24Vne.
The isolated +24Vic supply voltage comes from the POW-board.
There is the possibility for external power supply. In this case the
Copyright © ABB Industry Oy
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power is supplied to the same power connection as the interna
supply.

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

Groundings:

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

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

Ratings:

Input:

Voitage: z4Vpc £i0%

Load: max load: 600mA,. min load: 300mA
Supply:  From POW-board or customers power supply
Power: 15w

Output:

+24Vpc max. load IOW, for panel, external 1/0O
+5Vne: max. load 4W, for logic of standard I/0
+15Vbc max. load 0.15W, for analogue circuits
-15Voc max. load 0.1 OW, for analogue circuits
+24Voc max. load 0.5W, digital inputs

243 Bus Interface

2.4.3.1 Bus Interface (X28 & X29)

Asynchronous, 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).

Copyright © ABB Industry Oy
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2.44  Control Options (connection in NAMC board)

All control options can be connected to the NAMC - board with
fibre optic links. I/0 extension modules are using a DDSC-protocol .
The NIOC -board can power one option module (200 mA max).

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

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

245 Block Diagram
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Figure 6-11. Block Diagram of the NIOC-01
2.5 Power Supply Board (NPOW-4x)
2.51 General
The power supply boards NPOW-41 and NPOW-42 are used in the
400/500V 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 400/500V ACS 600
frequency converter series for supplying the R7 DC-fans. Board
identity is AS.
Figure 6-12. Power Supply Board (NPOW-42)
Dimensions:
NPOW-41 100*140mm
NPOW-42 100*152mm
NPOW-43 100*300mm
No jumper switches.
2.5.2 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
Copyrighl © ABB Industry Oy
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. 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,+/-15V'1, on the input potential (GND1)

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

Output voltage groups in NPOW-42;

Group 0: +/-24V1, +/-15V1, on the input potential (GND1)

Group 1: +24V, galvanically isolated from Groups 0 and 2 (GND)
Gmup 2: +12V, galvanically isolated from Groups 0 and 1 (GND2)
Flectrical Ratings:

Nominal input voltage (U;,) 250-900 Ve, max load
Maximum input voltage (Upa,) 1000 Vi, Is

Start up time (tggar) <500 ms, U;, > 300V
il — 2.0
o P E—
;%V T 2
. - N 325
N 5t -24v1 I
. GND1 ——— == X361
Group 0 J——w— 3574
- 311
-24v1 X36-2
+15V1 DC/DC x37-2
‘ X382
1 X32-3
Charging {5321
control
PWM _——-’ ’ [ x32.2
+24Y —
Group 1 ] g :
GND — 42
l——- X35-2

GND1
Figure 6-13. Block Diagram of the Power Supply Board NPOW-41
All outputs are short circuit proof. NPOW-41 and NPOWA42 have a

sot? start function in order to prevent primary current runaway
during start up and output short circuit.

Copyright © ARB Industry Oy
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. The power supplies are protected by fusible resistors at the input
(both positive and negative input).

+24V1

_. +15V1
X325

Group 0 T R X324
GND1 15V1

24v1 e
GND1 : - 3.2

+15V1 DC/oC +24y I:: ﬁ:

IJ_E_ r_aNp [
Group 1 +24V3 [ ff-z

PWM B GND3 g;;
l'--—_ X372
h—- X3zt
Group 2 Charging 0

GND2 control _E: X352
] X334

Input filter

Y

H2/2

GND1

6 Figure 6-14. Block Diagram Of the NPOW-42
Connections:

Connector X3l is for input voltage (= tbe DC-link voltage of the
converter)

Connector X32 is for supplying the NINT-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.

Copyright © ABB Industry Qy
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253 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, galvanicaly
isolated from the input

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

Electrical Ratings:

Nominal input voltage (U;n,) 250-900 Voc, max |oad
Maximum input voltage (Upyax) 1000 VDC, 1s
Start up time (tgan) <500 ms, Uin>300V

Input filter

X81-1 +15V1 *
GND1
GND1 »
45V pcimc
[ XB2-1
PWM —Pt 29y - 331
) e g
GND [V X223
S a2
—— X042
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)
Copyright © ABB industry Oy
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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.
Copyright © ABB Industry Oy
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. 2.6 Main Circuit Interface Card (NINT-xx)
The board is in the Unc-potential. The board identity is A4.
Connections:
To the NAMC-board via fibre optic link V41/V42

To the GDR-board power supply and GDR controls, from the GDR-
board Upc and temperature 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.

AlD-converter.

lu-, Iw-, Upc- and temperature measurements.
Measurement Hybrids.

Earth fault and short circuit supervision.

™ LABEL

Figure 6-16. Main Circuit Interfuce Card (NINT-42)
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2.7

2.6

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 isA7.

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 Protection Card (NINP-61)

Gate Driver Board (GDR-OX)

Tha MO Andn TR aed bhmaed o n anVenali 11, '"I‘"
LOC INULAN (Uai® oiaver) o0ald 15 @ gairvaliicauy iso

between the NINT board and the IGBT module.

A frequency converter (six pack PP) uses two 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 simultaneoudly.
These gate controllers include the soft tom-off switch. The NGDR-

a_d 1.1
tou 1K
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. 02 controls the MPP’s (medium power plates) and the NGDR-03
controls the LPP’s (large power plates). See Table 6-:.

Converter sizes GDR type

230 V {R4 six pack. R5 six pack) NGDR-02

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, R8 two pack)

230 V {R6 six pack) NGDR-03
400 V {R6 six pack, R2 two pack)
500 V (R# six pack, R9 two pack)
690 V (R6 six pack. R9 two pack)

Table 6-1: 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 10-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 MYPE

@

Figure 6-18. PP, NXPP and NINT boards.
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4.
_|Reatifier

1. 2. @ Ve
PPCC Driver ; s L
@ ™ comd 10
| - 6. Driver
®©
Level @
. Sensing| 7.
Timing .
" Logic Seft
Logic
og com [ @ ® cae K 1GBT
- ONIOFF Logic 11. com —=mdter
- CLOCK s
-OVER 3. ®_.. iy
CURRENT Driver | @
|—— o
® "§“ s cou
® Rectifier Q'T
v

Figure 6-19. Block diagram of the 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
signa of all the gate controllers, (CLOCK (2 MHz})). Depending
on the position of tbe ON/QFF-gional, the lagic gives the clock
signal to transformer T1 or transformer T2.

2) The control stage of T1 changes the level of the signals produced
by the time logic to alevel suitable for the primary control.

3) The control stage of T2 changesthe level of the signals produced
by the time logic to alevel 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 Tiand T2.

6) The level sensing logic examines the secondary signals of Tt and
T2 and separates the signals needed by the short-circuit
extinction contral (7.) and the power controls (10. and 11.) from
the positive and negative half-periods.
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. 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 (XI, X2, X3) to NINT board and to the power plate.

[ | o
;s @ L
!::\\“._9/ ‘-‘-j:“:;‘”/‘»'; _:}\\l-!,i,‘“ @\U//‘I :;g:t.\l'f,{:!,t -'4‘:3‘“;’,/

A T D LS
G S I s

DD @ o9

- } '
L-..J * i;__ - o i » o a e :_j

@

Figure 6-20. Gate Driver Board (GDR-02)
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Figure 6-2]. Gate Driver Board (GDR-03)
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29 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.

. .
s . .
o —rae
: AR o R
b, 34 LI i .

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

2.10 Connection Board (NDPI-02)
Connected to telephone jack (X19) on NAMC-11 board.

Figure 6-23. Cennection Board (NDPJ-02) (photo)
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RTU Connection For MANUAL
ACS500 Drives From 1 HP
to 400 HP l
' Ship Date Shipped | Weight NO. Of canons Prepaid Order Filled By Received By:
l AC010-81 -3- 9/98




‘] .! I! ABB Industrial Systems, Inc.

\Ip Standard Drives Division

FAX To:
Attention:

414 774-5058

ABB Literature / Sue Hanrahan

A to Z Printing
6535 River Pkwy
Wauwatosa WI| 53213

Phone:

414 774-3040

LITERATURE REQUEST FORM

H.V.A.C. APPLICATIONS

No.

r"

Note: All shipments are made via UPS ground. Any prierity shipments will require youru
Fed Ex Acct No. or prier authorization frem the Sates Dept. at ABB Drives in New:
Berlin. Wt. Please limit Manual Quantities to 5 or less. Allow 1 week for order-
procassina and delivgry

Demand
4 Not Available as a Stock {tem
5 Obsolete

ACTION CODE DEFINITIONS:
1 Out of Stock — Back Ordered-Will $hip When Available
2 Inadequate Description. Please Resubmit
3 Qty Reduced and Considered Complete Due to Availability and

Shipping Address:

SHIPTO:

Co Name:;

DO NOT USE POST OFFICE BOX '-l

Attention:

City state tip:

Date of Order:

Razaenn Far Ordar

-3

Quantity Refarence No Description / Document Number v | Actlon Quantity Reference No Description / Document Kumber Actiom
Cods Cods
» ACS140 7
ACS140-US-01 ACS 140 Sales Brochure, AC 5| ACS1H40-US-04 ACS140 USERS GUIDE .
Drives for Adv Spd Cntrf of . {3AUA489002B4591)
fo LOHP (37 to 3.7 kW) -
Induction Motors i
JAUA489002B4787R0101 ~
ACS140-US-05 ACS 140 PROGRAMMING MANUAL I
{3AUA48900284592) '
ACB3po j
ACS300-US-00 ACS MO FLYER, AC Drives for J’ ACS300-US-01 ACS 300 BROCHURE, AC Drives &
Speed Controf of 0.75t0 15 A, for Speed Control of 0.75 to 7§
(0.55 To 71kW) Induction HP (0.55 To 77 kW) Induction
Motors Motors
(3AUA489002R2235R0001) - (3AUA489002R2260R0001) B
ACS300-US-04 ACS 300 USER'SMANUAL, AC ‘l
Drives for Speed Controf of %
HP To 15 HP Motors
(3AFY61223965R0125) T
ACH30(/501 :l
ABB-4-ACH500- ACH 500 SAMPLE SPECIFICATION ACHS500-01 ACH 500 BROCHURE Superior )
SAMPLE-SPEC Disk _ Drives Mades Simple .
ACH500-02 ACH 500 PRODUCT BULLETIN, ACH500-05 ACH 500 PROGRAMMING MANUAL j
Adfustable Frequency AC INCLUDING APPLICATION MACROS, =
Drives Adjustabla Freguency AC
Drives 2 to 400 HP, Serles 8 -
ACH500-06 ACH 500 SAMPLE SPECIFICATION ACH500-07 ACH 500 SUBMITTAL, Adfustable _'
Adjustable Freguency Drives Frequency AC Drives -
to 400 H#P} for Varfable Torqu .
Applications _ _l
ACH500-MB-07 ACHA00 MINt BYPASS SUBMITTAL ACH500-10 ACH 501 WATH MM BYPASS USERS .
Adjustable Frequency AC MANUAL
Drives _ {3AUA483002B3978R0101) 7
ACH501-04 ACH 501 INSTALLATION & START- ACH501-08 ACH 501 WATH OPTION PACK -l
Ur ManuaL Adfustable USERS MaNUAL )
Frequency AC Drives 2to 75 ]
HP, Series B . 1
A
3ﬁip Date Shipped Weight NO. Of Cartons Prepaid Order Filled By Received By: \{_
1a
|
AC00481 -1- 9/98



Attention:

414774-5058

ABB Literature f Sue Hanrahan

A to Z Printing

Standard Drives Division

6535 River Pkwy

LITERATURE REQUEST FORM
H.V.A.C. APPLICATIONS No.

Note: All shipments are made via UPS ground. Any priority shipments will require your
Fed Ex Acct NO. or prior authorization from the Sales Dapt. at ABB Drives in New
Berlin, WI. Please limit Manual Quantities to 5 or less. Allow 1 week for order
processing and delivery

SHIP TO: DO NOT USE POST OFFICE BOX

| Wauwatosa W1 53213

Phone:

414 774-3040

ACTION CODE DEFINITIONS:
1 Out of Stock — Back Ordered-Will Ship When Available
2 Inadequate Description. Please Resubmit

Demand

4 Not Available as a Stock Item

3 Qty Reduced and Considered Complete Due to Availability and

Shipping Address:

Co Name:

Attention:

City State Zip:

5 Obsolete Date of Order:
Roacnn Fnr Oyrrlar
Quantity ReferenceNO Description / Document Number v | Action Quantity Refarance no Description / Document Numbar Action
Code Code
J ACHS502-04 ACH 502/504 WNSTALLATION & ACS501-09 ACS 501 SPARE PARTS LIST
START-UP MANUAL, Adfustable (IAUA489002B4 149)
! Frequency AC Drives SO to 401 |
HP, Series B
ACS-502-09 ACS 502 SPARE PARTS LIST ABB-5-FANSAVE/ F ANSAVE/PUMPSAVE ENERGY
(3AUA485002B4390) PUMPSAVE SAVINGS DISK
Cq@mmuhpigations
‘ ACS500-MODBUS- ACS 500 Mopsus ™ INTERFACE ACS500-04B- ACS 500 MopBus PrRoTocOL
us-00 FLver, Modbus RTU MODBUS-US-04 INSTALLATION & START-UP MANUAL
Connection For ACS500 Drive§
From f HP to 400 ##P
l Quantity - Reforenca No Description / Document Numbar v | Actlon Quantity Referonce No Description / Documaent Kumber Action
Code Code
Communications (continued)
ACHS00-N2 BUS-US-00 ACH 500 N2 BUS FLYER ACH500-N2-US-04 | ACH 500 N2 BUS INSTALLATION &
START-Up ManuAL, A2 Profocof
ACH 500 Drives
ACHS00-P1-FLN-O0 | ACH 500 FLver, The Direct ACHS500-P1-US-04 | ACH 500 P1LAN INSTALLATION &
Connection 10 Landis & Stasly ST1ART-UP ManuaL. Protocol for
System §0g™ ACH 500 Drives
{3AUA488002B2467R0101)
DMTS00PC-US-00 DMTS500PC FLYER, A Remote DPS-1 ACH 500 FLYER,
Drive Monitoring software for *You '/ Notice The
Standard AC BOrives from 1 HR Difference...”
to 400 HP
HONEYW-US00 ACH 500 FLyEr. HONEYWELL LOND78-US-04 LoNO78 USER’ ManuaL
Exeef 5000 Building
Management
LOND78-US-00 LONO78 FLYER,Lonworks
CONNECT/ON
Miscelllaneous
AR-HPAC HPAC REPRINT, “Washington | AR-HVAC- HEALTHFACILITIESMGMT REPRINT,
State L/nks HVAC Drives fo PROBLEMS *Solving HVAC Problems”
DDC System”
| Ship Date Shipped | Weight NO. Of cartons Prepaid Order Filled By Received By:
Via
I AC00481 -2- 9/98




Standard Drives Division

“ == l! ABB Industrial Systems, Inc.

FAX To: 414 774-5058

Attention: ASS Literature / Sue Hanrahan
A to Z Printing
6535 River Pkwy
Wauwatosa WI 53213

Phone: 414 774-3040

LITERATURE REQUEST FORM

H.V.A.C. APPLICATIONS

No.

Fed £x Acet No. or prier authorization from the Bates Dept. at ABB Drives in New

Note: All shipments are made via UPS ground. Any prierity shipments will require yourl

Barlin, Wt. Please |limit Manual Quantities to § or less. Allow 1 week for order
processing and delivery

ACTION CODE DEFINITIONS:
1 Out of Stock-Back Ordered-Will Ship When Available
2 Inadequate Description, Please Resubmit
3 Qty Reduced and Considered Complete Due to Availability and

S

SHIP TO:

Co Name:

DO NOT USE POST OFFICE BOX '

Attention:

hipping Address:

City state Zip:

Pemand '
4 Not Available as a Stock Item
5 QObsoiele Date of Order:
Raacenn Enr Orrdar
AR-NEWS THE AIR CONDITIONING HEATING, ST7-311-102 TECHNICAL GUIDE NO. 102, Effects
AND REFRIGERATIONNEWS of AC Drives on Motor
REPRINT, “Varfable-Freguency Insulation — Knocking Down
Drives Help Reduce Electrical the Standing Wave
Load for Dallas Office
Complex”™
Policy Training -
235 TERMS & CONDITIONS ACFND-US-00 FLYER, Fundamentals Of AC
Drives
Other / Not Listed Above
Quantity Part No Description v | Action Quantity Part No Dascription Action
Cods Code
Ship Date Shipped Weight NO. Of Cartons Prepaid Order Filled By Received By: T.
Via

AC009-81
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PWM Basics

End Witing Cover
Bell

Motor ey
Franie Stator

6/6/99 2 of 10
PWMbasic.ppt

;e - .



PWM Basics

ROTOR FIELD CREATED BY
INOUCED CURRENT FLOW

PRI ~ IN AOTOR CONOUCTORS
'
; /'/ \

— — —

_ o =
N #é‘\\ | @}EE > why

ROTATING MAGNETIC FIELD OF
STATOR

616199 3 of 10
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PWM Basics

210 X F :
Shaft Speeo][ % -- =Slip

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

Example:

120 X 60 Hz

Shaft Speed =" 2 -50 = 1750 RPM

6/6/99 4 of 10
PWMbastic.ppt
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PWM Basics
Volts 460 /—

Linear V/ Hz

230

30 60

616199 5 of 10
PWMbasic.ppt
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PWM Basics

300 —
“ Torque Operating
Point
200 —
100
25% 50% 5% 100%

% Speed

616199 7 of 10
PWMbasic.ppt
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PWM Basics
_L_
P B A VA VA
X X2 GI]) é) Eﬂ)
L1 B o —
. , —
L3 I
A X% 5? ? D
Input Converter  DC Bus Output Inverter
(Diode Bridge) (Filter) (IGBT’s)




PWM Basics

Line to Neutral
Voltage

Line to Neutral
current

616199 9 of 10
PWMbaslc.ppt
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dc grougk.

1877 west river road north
minneapnls, mn 55411
telephone 812-528-8516
toll frea 1-800-838-7927
fax 612-529-9518
www dc-group.com
FAX

To; Vannessia Wheeler

rax; §15-581-8150

From: Mohammed Shah

Re: Parts Break down of Parts Kit

Date: 08/29/02 8.00 AM

#Pages |,

including

cover shoet,

Dear Vannessia Wheeler,

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

appreciated.
pp »\LQ
Parts Kit # 106-711-1 22 A \-;P
Parts Kit # 106-71 |-l 23 O/\
,(/
NP
Thanks \0 \f]/ ‘U\
Mohammed Shah

>
©,"
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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: 3 phase, 200...240 V, +/- 10%
3 phase, 380...480 V, +/- 10%

ST,

i g ]
'

Input frequency: ! From 481to 63 Hz

Output voltage: ~From 0 to VN

| Output frequency: ~ From 0 to 250 Hz

400tech.ppt 1 of 27
3/31/99




ACS 400
. Easily Integrated

— No Need for Conversion Logic (source or
sinking logic)
— Galvanically Isolated 1/O

— Standard, 3-Wire and Alternative Control
Connections

— Bookshelf design

Standards
— UL, cUL, CSA, CE
— Production certified

to 1IS09001 and
(SO14001

s

400tech.ppt 2 of 27
3/31/99
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ACS 400 Environment

Ambient operating Storage
temperature: temperature:
Switching frequency 4,0 kHz -20...70 C (-4 1o
0...40 C (104°F), no derating 1 58°F)
0...50 C (122°F), with 10%
derating
Switching frequency 8,0 kHz
0...40 C, derate 20% Relative humidity:
Altitude: <1000 m (3300 ft) for < 95%, non
100 % loadability condensing

Derate 1,0 % every 100 m (333 ft)
above 1000 m

400tech.ppt 3 of 27 ﬂ @
3/31/99 ZJ—;I Dg



ACS 400

NFMA 1 Fnelnalires

NEMA 12 Enclosures

Options available:

EMI/RFl filters
(IP54)

Brake units
DDCS module
_—" Fieldbus modules

Nominal Power CT: 3 HP to 40 HP (480V)
i VT: 3HPto50HP (480V) AR EBHD
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ACS 400 Mounting

Wall mounting Flange m’ounting (option)

Mounting clearance
. 1.97 In on each side
wecnentsoi 27 o (.87 1IN above and below

3/31/99




ACS 400 Current ratings

Standard ratings, ambient temperature 40 °C Constant Torque applications

Rated motor Rated output Current |,

power Rated current Maximum
(1 minute)

P, (HP ) I, (A) |0 (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 of 27 ﬂ[}k @ D
3/31/99 EE\EED
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ACS 400 Current ratings

Standard ratings, ambient temperature 40 °C Variable Torque Applications

Rated motor Rated output Current I,

power Rated current Maximum '
(1 minute) -

Pn (HP) |2 (A) Imax (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 79.3

400tech.ppt 7 of 27
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 designation current - (A) (mm2)
P, (HP)

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 18

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

400tech.ppt 8 of 27
3/31/99
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ACS 400 Protective functions

Inverter protection

Motorprotection

Protective functiééﬁ | Programmable

Protective func’tile

Trp  limit

Overcurrent

Over voltage
Under-voltage

Over temperature
Output short circuit
Output ground fault

13,5 * I n instantaneously
1,35 * rated voltage, 1,3 * U480

0,65 * selected rated voltage
|95 °C heatsink

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

Current regulation | 0,5...1,5"N adjustable

Motor overload | |I2T model (UL approved)
. | parameter

Over current Parameter

Applicationprotection

400tech.ppt 9 of 27
3/31/99
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Input phase loss Protective function Programmable
Serial communication ‘ g 4 R
error Serial communication
Loss of analog input error
signal YO terminal short

circuit

Under load Parameter

Relay outputs can be programmed to indicate fault conditions




400V Unit Overwew

Protected ‘ e
NEMA1|

NEMA1:

Frame Size RO | Rt ~ o N
- ACS140 |ACS400

CT: HP 115 2 3|2 3 5[75 10|15 20 | 25 30 40

VT: HF [3 5 75/10 15|20 25 | 30 40 50

CT: Constant torque apphcatlons
VT: Variable torque applications

400tech.ppt 10 of 27
3/31/99
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ACS 400 Options

- Control Panels : ACS100-PAN
ACS-PAN-A |
- EMC/RFI Filters (Input)
- Brake units
- DDCS module
- Fieldbus adapters (from ACS600 family):
Profibus(NPBA-02),
Modbus (NMBA-OI),
Modbus + (NMBP-01),
CS31 (NCSA-01),
Interbus (NIBA-01),
DeviceNet (NDNA -01)

400tech.ppt 11 of 27
3/31/29




ACS Panel

v sy e -SSR, I TR | e ey

ACS-PAN-A, control panel

* alphanumeric panel
- 20 + 10 character LCD display

— multiple languages
(ENG(ukaus), SWE, FIN, DE,
FRA, ES, PR, IT, NL, DK, RUS)

« Parameter upload &
download
400tech.ppt 12 of 27 & @ D
3/31/99 [;] D
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ACS 400 Output display

Absolute Frequency setpoint can be
SO Output Curr. Frequency increased or decreased by

output  relativeto 1 setpoint pressing

current  max

el ™) output Alterations are confirmed by
P, b Rl frequency pressing
G0/ Drive
running
Direction
output Local |
display remote New menu level is selected
indicator

) by pressin
control P
L Logy ]

Y
R
I

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




Menu
display
indicator

Parameter structure
full parameter names

Ah EI® I
g?gfg-l’m 14 of 27 551[& @@
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ACS 400 Parameter setting

After finding the
required parameter -
from the par&meter list

400tech.ppt 15 of 27
3/31/99
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ACS 400 Drive control methods

Overriding Controller

ACS-PAN-A
—=1 ACS100-PANRS-232/485

Field bus modules ~ DDCS/Drive bus

- A-01 - } : - 1
RS-232
41 9600 b/s PC Tools:

Drives Window
Panel b :
Standard 1/0O-- “Modbus Drives Support
S RS- 232
5 digital inputs .9600 baud.)
2 analog inputs
1 analog output
2 relay outputs DDCS Module
24V, 10Vref. option
RS-485
\/
RS-485
400tech.ppt 16 of 27 @ B
3/31/99
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ACS 400 Control methods I/

il
il
SOURCE logle (PNP)

SINK Logile (NPN)

/ 1_|SCR » /'/'ﬂ 1_|scr
AT AR I U AN ANAL S T
(_ri: \ } \ ) 3 AGND Y EC L - f \ ( \I / '—": AGND '“."“;';ﬂ‘“'
A oV AR E A 0 Dk r|: \ } \ / / gk AN ALY
- ] 4. +10V . wy
0.-20 mA - 5 |laz / = E@ -
o O |
(i .jAGND e ¢ | AGND
7 | lAot 1 1 a0t
8 | AGND ) :;ND
: 0 | +24v L L L :‘9 424V
| 10 | | pcom 40 | pcomi
11 | {on - 1 1 11 | bn
12 | o2 .12 D2
13 | i -13 i3
14 | ‘o 4 oe |
15 | |13 15 | ms
M
16 | LbCOMZ | _16 |__DCOM2
17 | rotc ;' 17 | RO1C |
18 Row.._]° 18 | RO1A -~:
19 | rRoOB - 19 , ROIB -
20 RO2C | 20 ROZC
21 | Ro2A - 21 | Roz2a : l
22 | Ro 22 | rozm -

No Need for Conversion LogiCc ===-
The ACS 400 Can Handle Both Without any Additional Logi

400tech.ppt 17 of 27

3/31/99 SR\
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Leds (green and red)

RS485 connector
Panel connector X2

Vil jumper S2 —=—

M

|
!
!
!
!
!
I
!
|

Warning sticker
I~ DDCS connection X6

|
I
I

1
| )
E Power connections
Nill

/O connectior&
Vil jumper S17 ="

quooooq

i

400tech.ppt 18 of 27
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ACS 40‘0 IO Configuration

|Description

400tech.ppt 19 of 27
3/31/99

{ldentification - -

digital input, there mustbe +12 V {or -12 V) between that input
and DCOM1. 24 V supply may be provided by the ACS400
(X1:9) or from external 12-24 V source.

X1
~_1ISCR Terminal for signal cable shield (connected mtemally to chassis
21Aa11 Analog input channel 1, programmable i
. . |Default: 0-10 V (Ri=200kohm){s1:1:U) <==> 0 - fnom output K
[|freatiency, 0-20 mA (Ri =500 ohm) (s1:1 ) <==> 0 - fnom output i
frequency resolution 0.1 %, accuracy +1 % g
3|AGND Analog input circuit common. (Connectéd rnlemally to chassis i
ground through 1 Mohm) :
4110V T 10V/10 mA reference voltage output for analog input !
potentiometer, accuracy +2 % g
5|Ai2 Analog input channel 2, programmable ,
Default:0-20 mA (Ri =500 ohm) (81:2:U) <==> 0 - fnom output i
frequency 0-10 V {Ri=200kohm){s1:2:U} <==> 0 - fnom output g
B8lAGND Analog input circuit common. (Connected internally to chassis i
groung through 1 Mohm) .
TIAQ Analog output, programmable. Default0-20 mAI output frequency,
{load <500 ohm) ,
8IAGND (Ground) . | Common for DI retumn signals 2
g|24V_OUT 24 V{250 mA auxillary voltage output (reference to AGND) Short
. circuit protected
10! DCOM1 DCOM1 digital input common 1 {for DI1, D2 and DI3)To aclivate

Dlglta! Iggut configuration

Factory (0)

Factory {1)

Start f DI2 Is activated, momentary

DI1 Start/'StopActivate to stan Motorwlll tamp up to frequency
reference. Deactivate to stop. Motor will coast to stop. activation of DI starts the ACH400.
12| Di2 ReverseActivate to reverse rotation direction. Stop Momentary deactivation always
stors the ACH400.
13| Dia JogActivate to set output frequency to constant 5Hz. RevarseActivate to reverse rotation
direction.
14| Di4 Has to be deactivated. Has to be activated.
15| DI5 Acceleration/deceleration selection Acceleratiorn'deceleration selection
16| DCOM2 DCOM2 digital iInput common 2 (for DY, DI5S)
2E+05|RO1 Relay output 1 programmable
— (default: fault => 17 connected to 18)
12-250 VAC /30 VDC,10mA-2 A
2E+05| R02 e — I Relay output 2 programmable

{default: running => 20 connected t0 22)
12250 VAC/30VDC.10mA-2 A




ACS-BRK Brake units

features
. ' Dynamic Braking
. Protected chasis
. Chopper and resistor integrated

. Cable length between brake unit
and inverter: 1.5 ft

— for longer distances additional fuses
are needed (max. cable length with
fuses 15 ft)

. Chopper average power up to 8 kW

400tech.ppt 22 of 27
3/31/99
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ACS 400 Programmable features

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

400tech.ppt 23 of 27
3/31/99




Power loss ride through

Supply voltage Parameter 2006
=0 disable
DC link voltage =1enable 500 ms

A Q 2 enable without time limit
\ (Deprends of the kinetic energy)

Output frequency

Motor Moment

! Drive behavior during power
fallure:
. Power is recovered from the
Kinetic energy of the load
400tech.ppt 24 of 27 &E E@
3/31/99 E
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| |
PID-regulator P- control |
. Level control is normally P only i’
. . | |
. Averaging level : Low gain
. Tight level: High gain y
ACS400 Feedback \
information 1.2¢ |Il|
N
Surface level E, l‘\f F
T1Te1Y] p— (Pwpl‘r measurert:t %
High: 10meters, ] &
Percent of total : 100%, O o
Feedback voltage: 8V 0.2
High: Ometers, 0 . , :
Percent of total: 0%, 0.5 | 1.5 el

Time (secC)
Feedback voltage: 4V

400tech.ppt 25 of 27
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PID-regulator  Sleep function

Sleep function and wake-up available as a standard (Parameter 4015)
Actual value
A

Wakeup level | Y
(par 4015) » Time

: b -
{ 3
-w -,

- o

! =

Sleep level
(par 4014)

Time

sto Start
400tech.ppt 26 of 27 P B
3/31/99 E D
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ACS 400 Application macros

Factory
 ABB Standard
o 3-wire

« Alternate’

« Motor potentiometer o
 Designedto make the

* Hand-Auto adaptation to customers
« PID-control application as easy as
« Premagnetize possible

400tech.ppt 27 of 27
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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:

Output voltage:

10/1/98 1

Output frequency:

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

from 48 to 63 Hz

From O to VN

from 0 to 250 Hz



: ; T

ACS 400 |

. Easily Integrated S
~No Need for Conversion Logic (source or smklng Iog:c)
— Galvanically Isolated 1/O , |
— Standard, &Wire and Alternatlve Control Connections
— Bookshelf design ‘

+ Standards
— UL, cUL, CSA, CE

— Production’certified to
1IS09001 and 1S014001

10/1/98 2




ACS 400 Type code

AC S401-=-0005 -3 =2
———- T

AC drive -[ [ TTT
Product type '

S = Standard product
X=0EM

ACS400 Product Family

input Bridge
0 = 6-pulse rectifier

Enclosure Type
1 = Wall mounted

Rated Output Power in kVA
See ACS400 rating tables

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

Enclosure Class
2 = IP21(NEMA1)
5 = IP54 (NEMA12)

10/1/98 3
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ACS 400 Envwonment ’;

¢

St&age
tem perature:

Ambient operating temperature:
Switching frequency 4,0 kHz

0...40 C (104°F), no derating ]
0...50 C (122°F), with 10% derating '20 .70 C (-4 to 158°F)

Switching frequency 8,0 kHz

0...40 C, derate 20% ‘,
]

i
i

Altitude: < 1000 m (3300 ft) for 1100 Relative humidity:

%  loadability <95%, non condensing
Derate 1,0 % every 100 m (333 ft)

above 1000 m
Max altitude 2000 m (6666 ft)

10/1/98
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ACS 400 Mounting

!
i

Flange mounting (option)

Wall mpunting

8%
W
W
X\

o
A LA RLY Y
] ! % . 1YY LR S -
SRR
% " ! ‘if Y i e ‘} ' "5&" " !
LA R .é}‘} SRR
] A RL UM TIRE SR I LR KL LR LA,

N\

0\

VORI

\

Mounting clearance

1.97 in on each side

7.87 in above and below




ACS 400 Dimensions

NEMA 1 enclosure

R D 1 W Dimension Frame | Frame | Frame | Frame
U — reference (mni)|[ Rl R2 R3 R4
Width W 492 | 492 | 799 [ 7.99
o oa Height H 12.99 | 16.93 | 21.46 | 25.04
H1 H 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
e - a (=d) 0.217 | 0.217 | 0.256 | 0.256
x| b 0.394 | 0.394 | 0.512 | 0.512
IACK ] wz FRONT c 0.217 | 0.217 | 0.512 | 0.256
_ Weight (Ibs) | 12.76 | 19.8 | 40.7 | 59.4
a . ‘o)
n e T . .
ra @ High Power/Volume ratio
g B o =-> EFFICIENCY
10/1/98 7




ACS 400 Dimensions !

NEMA 12 enclosure

T : 1 : [ widhw [ 8.46 [ 8.46 | 10.12 [ 10.12
e ( e ‘ Height H 17.72 | 21.65 | 25.58 | 29.21
T - ‘ ﬁ Depth D 9.49 | 9.96 | 10.98 | 12.28
I | ! |- I H1 12.52 | 16.42 | 20.79 | 24.37
So0o H2 - 12.99 | 16.93 | 21.46 | 24.04
; M| i a (=d) 0.217 | 0.217 | 0.256 | 0.256
|:'.IJ o [m i H }
f i b | 0.394 | 0.304 | 0.512 | 0.512
c 0.217 | 0.217 | 0.256 | 0.256
0 fle - _ohf O ! [ weightlbs 12.76 | 19.8 40.7 61.6
A -
o | o0 | sos NEMA12requires
II.II . Extra internal fan
T‘r &E Ay | . Factory installed (no kits)
_bb
IP54 allows 100% loadability!
101198 g D
D



Power/Volume Ratio

Power index kW/dm3

kW/idm3

0.75 1.1 1.5 2.2 3 4 55 7.5 11 15 185 22 30 37

10/1/98 9
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© ACS 400 Current ratlngs

Standard ratings, ambient temperature 40 °C Constant Torque applications

Rated motor

power
P, (HP

2

3

5
7.5
10
15
20
25
30
40

1011198

)

I,

4.9
6.6
8.8
11.6
15.3
23
30
38
44
59

Rated output
Rated current

(A)

Current |,
Maximum
(‘1 minute)
max (A)
7.4

9.9
13.2
17.4
23
34.5
415

57

66

68.5

1)




ACS 400 Current ratings

Standard ratings, ambient temperature 40 °C Variable Torque Applications

Rated motor

power
P, (HP)

3

5
7.5
10
15
20
25
30
40
50

10/1/98

Rated output
Rated current

I, (A)

6.6
8.8
11.6
15.3
23
30
38
44
59
72

Current |,
Maximum
(1 minute)
lmax (A)
7.3

9.7
12.8
16.8
25.3
33
41.8
48.4
64.9
79.3

11

Qe

o
o

[

.




ACS 400 Types

Standard ratings, ambient temperature 40 °C Constant Torque applications , I\

Rated motor Type “ Rated input Fuse CU terminal size

power designation 3 phase (A) (mm2)
P, (HP)
2 ACS 401-0004-3-X , 5.8 10 2.5
3 ACS 401-0005-3-X 6.2 10 2.5
5 ACS 401-0006-3-X 8.3 10 2.5
7.5 ACS 401-0009-3-X 11.1 16 6
10 ACS 401-0011-3-X 14.8 16 6
15 ACS 401-0016-3-X 21.5 25 10
20 ACS 401-0020-3-X 28.8 35 10
25 ACS 401-0025-3-X 35 50 16
30 ACS 401-0030-3-X 41.2 50 16
40 ACS 401-0041-3-X 95.7 63 25
10/1/98 12
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ACS 400 Types

Standard ratings, ambient temperature 40 °C Variable Torque Applications

Rated motor Type Rated input Fuse CU terminal size
power designation current (A) (mma2)
P, (HP)
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
10/1/98 . AR ED D
ARODHED



ACS 400 Protective functions

Inverter protection Motorprotection §

Protective function : Trip limit Protect'i\?eafunﬁticiin Programmable
Overcurrent 3,5 * | v instantaneously Motor stall . |Parameter protected (current,
Over voltage 1,35 * rated voltage, 1,3 * U480 frequency and time)
Undervoltage 0,65 * selected rated voltage Current regulation 0,5...1,5*IN adjustable
Over temperature 95 °C heatsink Motor overload 2T model (UL approved),
Output short circuit parameter
Output ground fault Over current Parameter
Input phase loss
Serial communication Application protection
error ‘ R —

Loss of analog input - Protective functiqp Programmable -
signal — — S
Serial communication
error
O terminal short
circuit
Under load Parameter

Relay outputs can be programmed to indicate fault conditions

10/1/98 14




ACS 400 Supervisions

Code

Description

Al.1

|Panel upload/downioad fauled

AL2

Panel operatlon canceled because drlve is running

AL3

Panel operation canceled because drive is in Remote mode

ALS

Panel is not the source of star/stop/dir/ref commands '

AL6

Operation disabled due to; parameter |ock pane! lock, use of factory macro,
parameter value is inconsistent .

ALT

Operation disabled due to use of factory macro

AL10

Overcurrent alarm. Overcurrent controller controls output frequency

AL11

Overvoltage alarm. Overvoltage controller controls output frequency

AL12

Undervoltage alarm. Undervoltage controller controls output frequency

AL13

Direction lock ON. Direcrion request differs from locked direction

AL14

MODBUS loss alarm. Drive continues operation

T AL1S

MODBUS exception message was generated

AL16

Analog input 1 loss alarm. Drive continues operation

AL17

Analog input 2 loss alarm. Drive continues operation

AL18

Panel loss alarm. Drive continues operation

AL19

Overtemperature alarm. Drive is about to trip due to overtemperature

AL20

Motor overtemperature alarm (setting 2 « 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

10/1/98
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ACS 400 Faults 1
; 3 FL1 |Overcument. Overcurent trip detecied ' i
: ‘ FL2 [Overwltage o d
(1) Overvoltage trip detected ‘ v
(2) Start command detected when the DC wltage is above ovenfoltage
! : controller limit i
: FL3 |Inverter overtemperature. Inverter temperature too high. Trip Ievel depends on
the type !
FL4 [Fault current. Fault current trip detected i
FL5 |Overload. Integral of current squared is too high {f
_ F L 6| Undervoltage i
|: (1) DC voltage drops below threshold when start is ON %‘

(2) Start command detected when the DC voltage is below undervoltage
controller limit 4
FL7 |Analoginput1loss. Analog input 1 drops below limit i

FL8 |Analoginput2loss. Analog input2 drops below limit i
.FL9 (Motor overtemperature. Motor moclel integral is too high 1

FL10 |Panelloss. Panel loss detection ON when panel controls startlstopldlr or
reference ﬂ

FL11 [Parametererror.Inconsistentparameter values '} ‘

FL12 [Stall. Stall protection trips !

FL13 |MODBUS loss. MODBUS loss delection ON when controlled ovier MODBUS
FL14 |Externalfault.Digitalinput configured to external faultinput is low

FL15 |Ground fault. Ground fault trip detected :

FL16 [UC ripple. DC capasitor voltage ripple too high (bad capasitors)

FL17 Underload. Underload detection trips

FL16, Applicationdependent fault. Fault detection ON when application corrtrolled

FL19 |Comm loss, DDCS protocol. Loss detection ON when controlied over DDCS
link or link in communication module, in DDCS link

FL20-26 |Hardware error, contact factory

10/1/98 16




Fault codes 20-26 (contact factory)

nr perm | source | »arams fault w rd bits legend
params [yes/no |HW/SW/| yes/no param 0305 | param0306
0128 ..
0130
20 yes sSw no bit 11 Sad analog input. Invalid pulse count when transforming
reference or ground
21 yes Sw no Bad or new FPROM
T T T bl 8T |(1) Sad FPROM detected (FPROM didn't store data
written)
T bit9  [(2) New FPROM detected during boot
22 yes Sw no bit 12 Type code error. Type code input out of valid slots
23 yes Sw no bit 13 Sporadic fault interrupt. Collected fault interrupt
detected, but no accompanying fault interrupt
(overcurrent, overvoltage, fault current, earth fault)
24 yes Sw no bit 14  [Assert. SW assert expires. SW assumes certain internal
state
25 yes Sw no | bit 15 Modulator. Modulator stalled
26 yes sSw no | bit 10 Unsuccessful Flash prom download

10/1/98
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ACS 400 Power *Clonnections (2nd environment.)

B g sk
OEF -o; @f@@@:o. ¥ G &
& O
i )
V<G 7
AN
Without brake unit With brake unit

. Connect the input power to terminals U1, VI and WI
. Connect motor cable to terminals U2, V2 and W2

. If applying a brake unit connect it to terminals Uec+ and Uc-

. An input contactor should be applied for power connections when a
brake unit is applied

10/1/98 19
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Motor Cables lengths for CE requirements
| |
|

. Different maximum cable lengths
“fortiffferent frame sizes
-E\ 100 meters (333 ft) for RI
200 meters (666 ft) for R2
= 300 meters (999 ft) for R3

T L 300 meters (999 ft) for R4
i

. With an output choke the
maximum cable length is roughly
double the length shown above

AN\

10/1/98




ACS 400 Options

- Control Panels : ACS100-PAN
ACS-PAN-A

- EMC/RFI Filters (Input)

- Brake units

- DDCS module

- Fieldbus adapters (from ACS600 family):
Profibus(NPBA-02),
Modbus (NMBA-OI),
Modbus + (NMBP-OI),
CS31 (NCSA-QI),
Interbus (NIBA-01),
DeviceNet (NDNA-01)

10/1/98 21
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ACS 400 Output display

output
Absolute current Frequency
output relative to setpoint
current | max

¥

output
frequency

Drive running
Direction

output
display
indicator

10/1/98 23

Frequency setpoint can be
increased or decreased by
pressing

Alterations are confirmed by
pressing

New menu level is selected by
pressing




r -y

ACS 400 Parameter Navigation

1
i

display
indicator

Parameter structure |
full parameter names

Etc

10/1/98 24 AN
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ACS 400 Parameter setting

After finding the required
parameter from the
parameter list

10/1/98
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ACS 400 Drive control methods'

Overriding Controller

ACS-PAN-A |
' : " —=1 ACS100-PAN RS-232/485
Field bus modules ~ DDCS/Drive bus i} f

r

‘ * Panel bus :
Standard I/O -Modbus
L - RS-’232"
5 digital inputs - 9600 baud.)
2 analog inputs !
1 analog output

2 relay outputs
24V, 10Vref.

DDCS Module
option

10/1/98 26

RS-232
9600 b/s PC Tools:

Drives Window
Drives Support




ACS 400 Control methods

. No Need For Conversion Logic

SINK Logic (NPN)

SOURCE logic (PNP)

A1 CR i __///= 1 18R
5 2 All Anslogus = 2 AlY 31
- ( \ ( 1 3 AGND ::Pu::u Freny - / \ g / \ / 3 AGND ‘I’t:;I:!ﬂsu
'\ } \ } iz G:D‘qunww \ .[ \ } / and © Ei [T
4 | |+tov e L s 4 | +ov Atz m a e
0.20mA 5 ||az = ' - s | m2 )
6 | lAGND 1 : 6 AGND
7_| Aot . 7 | a0t
8 | AGND : B | AGND
L !_—' 9 _je2uv L L ' 9 |e2av
1 10 DCOM1 < 1 10 oM
11 | [t ‘ 1_____-—% 11 | on
12 1 {2 12 | o2
ETRRL. — 013
14 | | D1a 14 | D@
15 | |ois 15 | ois
16 | LDCOM2Z__ ——7 16 | _DCOM2___ |
17 | RO1¢ |17 |_Ro1C
18 | RO1A ::I 18 | mro1a 3
E RO1B 19 | RotB —
HE RO2C | 20 | Roz2¢C
21 RO2A :‘ 21 RO2A j
22 | RoB I 2 | ~

The ACS 400 Can Hand

Any Additional Logic

10/1/98
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F\W 400 Tér mmal IﬂlﬂﬂﬂW

iR I

— Leds (green and red)
!

Panel connector X2

| k

X3 e]
. RS485 connector X3 || u.
. Vll jumper S2 - |

. 110 connection.y g

. VIl jumper S1 i~ Warning sticker

/ DDCS connection X6

—

NLTS G| Power connections

10/1/98 28 ﬁ E]D




ACS 400 1/O Configuration

X1 Identificatlon Description !
1|SCR Tarminal for signal cable shield (connected intamally to chassis
2|Al1 Analog input channel 1, programmabile

Default: 0-10 V (Ri=200kohm)(s1:1:U} <==> 0 - fnom output
frequency, 0-20 maA (Rl =500 ohm) (81:1:l) <==> 0 - fnom output
frequency resolution 0.1 %, accuracy +1 %

3|AGND Analog input circuit common. {Connected intemally to chassis
round through 1 Mohm)
4110V 10V/10 mA reference voltage output for analog input
potentiomater, accuracy +2 %
5|A12 Analog input channel 2, programmable

Default:0-20 mA (Ri =500 ohm) (s1:2:U) <==> 0 - fnom output
frequency 0-10 V (Ri=200kohm)(s1:2:U) <==> 0 - from output
6{AGND Analog input circuit common, (Connected intermally to chassis
groung through 1 Mohm)

71A0 Analog output, programmable, Default:0-20 mA / output frequency
{load <500 ohm}

81AGND (Ground) |Common for DI retun signals
9
0

24V _OUT 24 V250 mA awidliary voltage output (reference to AGND}. Short
- circuit protected

DCOM1 DCOM1 digital input common 1 {for D1, D2 and DI3)To activate
digttal input, there must be +12 V (or -12 V) between that input
and DCOM1. 24 V supply may be provided by the ACS400
{X1:9) or from extemal 12-24 V source.

| Dlgital input conflguration | Factory (0) . Factory (1)
11| Di1 Start/StopActivate to start. Motor wifl ramp up to frequency Start f DR is activated, momentary
reference. Deaclivate to stop. Motor will coast to stop. activation of DI1 stans tha ACH400.
1 b DI2 ReverseActivate to reverse rotation direction. Stop Momentary deactivation always
stops the ACH400.
13 DI3 JogActivate to set output frequency to constant 5Hz, RavarseActivate to reverse rotation
direction.
14| DI4 Has to be deactivated. Has to be activated.
1 5 DIS Acceleration/deceleration selection Acceleratior/decaleration selection
16| DCOM2 DCOM2 digital lnput common 2 (for D4, DIS)
2E+05|RO1 Relay output 1 programmabie
' 1 ] ) (default: fault => 17 connected to 18}
12250 VAC30VDC 10mA-2A

O R0 i
S— Oy gl

~. {defautt: running => 20 connected to 22)
12-250 VAC 30V DC, 10 mA -2 A

10/1/98 29
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" R S e G D O S A ) &N eh Wi W B ' & .

DDCS Module

Converts the messages from the
Internal databus into DDCS-

protocol messages that are sent
and transmitted using fiber optical

cables. The fiber optic cables are
then connected to fieldbus

ﬁ% mg ] modules.

17

50

10/1/98 30




ACS400-IF EMC/RFI Filter

A _D_
) — D1
f'"" -I
I8 0
a ) A—/ -3 (4]
o | [
j Z

EMC according to EN 61800-3
2 = ° . 2nd (industrial) environment as

) B—/“TH:E; W standard

. 1st (EN 50081-2 residential power)
requiresfilter

* NEMA 12 enclosure

10/1/98 3 AR 0D D
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|

fe atures |

%i
. i Dynamic Brakmg
. Protected chasis

. Chopper and resistor integrated

é{gﬂ . Cable Iength ‘between brake unit and
g}fﬁ inverter: 1.5 ft

— for longer distances additional fuses are
needed (max. cable length with fuses 15 ft)

. Chopper average power up to 8 kW

n

+
\ﬁ

i
Tkl

Y
i
il

I

I

5
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ACS 400 Programmable features

« Qutput current and frequency limit
» Versatile start and stop modes

« 2programmable Acc/Dec ramps

« Programmable V/f ratio

 |[R compensation

« Power loss ride through

« DC hold

« Sleep function

[ preset speeds

¢ 2jump frequencies
« Parameter upload/download

10/1/98 33




Acceleration / Deceleration

’ "
. two different acc / dec ramp'settings can be selected by
digital input o |

|
i
]
+
i

f{Hz] f [Hz)

f
ma —r — — .
f max ‘
k Lin2ar
Acc. 2 Dec. 2 ‘ .
‘ g 82
Dec. 1
S1
Acc.1 83
>
T[s]
Ramp times 81< 1 s
Parameter 2201 ramp pair selection Ramp times S2 < 1.5 s
parameters 2202-2205 Acc / Dec parameters Ramp times S3 <15 s

10/1/98 "




V/F Ratio

. Selectable
— Linear
— Square

IR compensation

A

Linear

Parameter 2606

10/1/98

- N e A == s 9= .
- -

Square
>
Motor nominal f [Hz]
frequency
% AB D




-~-l-\-ﬂ--~ﬁ-gr-‘lw-‘f-_f-iS
M/M,, [%)

Recompensation

U (0/01 160 Start moment \ b I

140 /,._r

120 Z
IR Compensation 100 /

UN L No IR-Compensation
7 l 80 / pensy

/ | o

/ o
» ___o4— IR Gompensation range 40
| 20

¥—~_ No coanpensation

/ | 10 20 30 40 50
| | >

Field weakening f(Hz) f[Hz]
o |
Pon Adjustable

« compensatiion range 0 - fset
« compensatiion voltage

10/1/98 35 D
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Power loss ride through

Supply voltage Parameter 2006
=0 disable
=1 enable 500 ms

DC link voltage =2 enable without time limit
(Deprends of the kinetic energy)
Output frequency

N/

Motor Moment

Drive behavior during power failure:

. Power is recovered from the
. kinetic energy of the load

10/1/98 37
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B N Nk S fE am S IR wm Wl ek Em Wk 2 e 8 2 am am

Critical  frequency

foutput | « To avoid resonance problems in
A | < certain speed ranges
Ve + Two adjustable jump speeds.
— DD }j/ * Individual settings for

~ skip frequency low limit
— skip frequency high limit

T
[
I |
v A
L b
Pl

/ | [ -

fl Lo f2Lo
fHi £2Hi fREF (Hz)

10/1/98




PID-regulator

P- control

. Level control is normally P only

. Averaging level : Low gain

. Tight level: High gain

ACS400 Feedback
information
Surface level
measurement
Input (%"l
High: 10meters, \
. -
Percent of total:100%,
Feedback voltage: 8V
High: Ometers,
Percent of total: 0%, o output

Feedback voltage: 4V

10/1/98
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1.2}

0.8}

0.6}

D4t

0.2}

o

0.5 1 1.5 2
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PID- regulator " PI-Control

;
!

. Flow and pressure controls are normal PI. s
. In‘flow control low gain, fast integral time (T)‘
. In pressure control depends of the system

ACS400 Feedback 1.2}

information ]
0.8} /

Pressure sensor 0.6} /
Input (-)—— —
P ) : 04}
D2} /
Integration time parameter 4002 0 z , , ]
0 0.5 1 15 g

Time (sec)

10/1/98 40




PID-regulator - PID - Control

. Temperature control is normally PID
. Gain 20-60; T,=2-5min, Td =T/4

1 —-—re- AN R Ry —— R S m——
-'FH_'—’_’—
ACS400 Feedback
- information 0.8 |
W 0.6
Temperature
3 sensor
(v )
0.4
0.2
Derivation time parameter 4003
0
0 0.5 ! 1.5 2
Time (sec)
10/1/28 41 ﬂ ED DD
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PID-regulator

A
Process Error Valug

100%  [r-eeccomosemmmmmmmee -
/

]

Gain / 1

>
PID derivation time
10/1/98

Derivation time

PID controller derivation time.

If the process error value changes
linearly, D part adds a constant
value into the PID controller
output.

The derivative'is filtered with a |-
pole filter.

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

42




ACS 400 macro: Factory (0)

Analog input Analog output
Frequency (All) Frequency (AO)
Digital input Relay output
Start / Stop (DI1: contact closed / open) Fault (RO1)
Direction (D12) Running (R02)

Constant speed (D13)
Ramp pair 1/2 selection (DE)

For applications no panel available

. Motor nominal values are 230/400V, 50 Hz and 1440rpm
. Signhals scaled according to 50 Hz

. Max output frequency 50 Hz

. Activate DI4 for US settings (460V, 60Hz and 1750rpm)

10/1/98
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ACS 400 macro: ABB standard (1)

!

Analog input /Analog output
Frequency (All) | ElFrequency (AO)
Digital input Relay output
Start / Stop (DI1: contact closed | open) Fault (RO1)
Direction (Di2) ‘ Runnmg (RO2)

Constant: speed (D13)
Constant: speed (D14)
Ramp pair 1/2 selection (DI5)

General purpose macro for constant speed (three) applications

10/1/98 46



ACS 400 macro: 3-wire (2)

Analog input
Frequency (All)
Digital input
Start (DI1)

Stop (DI2)

Direction (DI3)
Constant speed (D14)
Constant speed (DE)

For applications the drive is controlled using momentary push
buttons
10/1/08 a7
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ACS 400 macro: Alternate (3) |

Analog input ‘Analog output
Frequency (All) - Frequency (AO)
Digital input ‘Relay output
Start / Stop (DI1: contact closed / open) Fault (RO1)
Direction (D12) ‘Running (R02)

!
Constant speed (D13) |
Constant speed (DI4)
Ramp pair 1/2 selection (DE)

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

10/1/98 48




ACS 400 macro: Motor potentiometer (4)

Analog input | Analog output
Frequency (All) ‘! ) Frequency (AO)
Digital input Relay output
Start / Stop (DI1: contact closed / open) Fault (RO1)
Direction (DI2) Running (R02)

Reference up (D13)
Reference down (D14)
Constant speed (D15)

t effective interface for PLCs that vary the speed of the drive
sing only digital signals
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ACS 400 macro Hand-auto (5)

Analog input ;;Analog output
Hand, (Al1) ; Frequency (AO)

Auto (Al2) Relay o ut p u't
Digital input ‘Fault (RO1)

Start/Stop (DI1 hand; DI5 auto) Running (R02)

Control location selection (D13)

s two external control locations
ically in HVAC applications
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ACS 400 macro: PID-control (6)

Analog input Analog output
Analog reference (All, Extl or Ext2) Frequency (AO)
Actual value (Al2) Re|ay output
Digital input Fault (RO1)
Start/Stop (DH manual, DI5 auto) Running (R02)

(Start; contact closed, Stop; contact open)
Control location selection (DI2)

Constant speed (D13)

Run enable (D14)

For use with different closed loop control systems
. pressure control

. flow control

. level control

10/1/98 -
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.ACS 400 macro: Pre-magnetlze (7)

Analog input zAnalog output
Frequency (A ll) frequency (AO)
Digital input e_;ReIay output
Start / Stop (DI1: contact closed / open) ‘Fault (RO1)
Direction (DI2) ‘ EiRunning (R0O2)

Constant speed (D13)
Constanl: speed (D14) i
Pre-magnetize (DI5) ei

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

10/1/98 52




ACS 400 Features’

. Summary of Features

» 2 Analog Inputs

» 1 Analog Output

» 5 Digital Inputs

» 2 Relay Outputs

» Serial Communication RS485 as standard for Modbus
» Power Loss Ride Throu’'gh

» Flying Start

» Pre-Magnetizing Macro plus 7 other macros
» 7 Preset Speeds

» DC Hold

» DDCS + fieldbuses

1011/98 53

A
7

e
N[
Oy
9|

B
R



- Tab 5
ACH 400/ACH 500 Compatison
ACH 400 PPT Presentation




ACH 400 Adjustable Speed AC Drlves

from 3HP to 400 HP for variable torque; appllcatlons

lé

!s

Input voltage: 3 phase 200...240 V, +/- 10%
3 phase 380...480 V, +/- 10%
Input frequency: from 48 to 63 Hz
|
Output voltage: FromOto VN

Output frequency: from 0 to 250 Hz

4/12199 (1 Of 47)
H400ovr.ppt




ACH 400

. Easily Integrated
— No Need for Conversion Logic (source or sinking input)

— Galvanically Isolated 1/O
— Standard, 3-Wire and Alternative Control Connections

— Bookshelf design

. Standards
~ UL, cUL, CSA, CE

— Production certified to
ISO9001 and 1S014001

t\\\\\\\\\\\\\\\\\\\\\\\

4/12/99 (2 of 47)
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ACH 400 Type Code

4/12/89 (3 Of 47)
H4000vr.ppt

AC drive

Proquct type
S = Standard product
H=HVAC

ACS400 Product Famiiy

Input Bridge
0 = B-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=2380..480Vac

1
IN

Enclosure Class
2 = IP21 (NEMA1)
5 = IP54 (NEMA12)




ACH 400 Mounting

Wall mounting

Mounting clearance
. 1.97 in on each side

 7.87 In above and below

441299 (6 Of 47)
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ACH 400 DimenSions K

For NEIMA 1 enclosure i

’f' M D I —— - Dimension | Frame | Frame | IFrame | Frame
AT == eference (mm) [ R | R2 R3 | R4
) ( = Width W 492 | 492 | 799 | 7.99
HT = Height H 12.99 | 16.93 | 21.46 | 25.04
Polwwe | IE= | | 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
. | . ﬁ/ A Wi 3.86 | 3.86 | 6.3 6.3
L = N e a(=d) | 0.217 | 0.217 | 0.256 | 0.256
Ty — b 0.394 | 0.394 | 0.512 | 0.512
s SIpe | fronT c 0.217 | 0.217 | 0.512 | 0.256
- ‘ _ Weight (Ibs) | 12.76 | 19.8 | 40.7 | 59.4
a . _r_d_ I@l
] [c \ . .
b{E%’/ @ High Power/Volume ratio
. B — -> EFFICIENCY

4112199 (7 of 47)
H4000vr.ppt




USSP

ACH 400 Dimensions

For NEMA 12 enclosure

Wi

o]

TOP

Width W 8.46 | 8.46 | 10.12 | 1(0 |
Height H 17.72 | 21.65 | 25.58 | 2
Depth D 9.49 | 9.96 | 10.98 | 1
H1 12.52 | 16.42 | 20.79 | 2
H2 12.99 | 16.93 | 21.46 | 2
a(=d) 0.217 | 0.217 | 0.256 | 0
b 0.394 | 0.394 | 0.512 | 0
c 0.217 | 0.217 | 0.256 | 0

weight Ibs 12.76 | 19.8 | 40.7 6.

4/12/99 (8 of 47)
H4000vr.ppt

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

NEMA 12 without derating!
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| Power/Vqume Ratlo

Power index kW/dm3

14 -

== ACS400
AB
—— SMM
CT
—¥%— Ykwa
—o— ACS600

kW/dms3

3 4 55 7.5 11 15 18.5 22 30 37
Power [kW]

4112/99 (9 of 47)
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ACH 400 Current ratings

Standard ratings, ambient temperature 40 °C Variable Torque applications

4/12/99 (10 of 47)
HA4000vr.ppt

--

Rated motor Rated output

power

P, (HP) 1, (A)
3 6.6
5 8.8
75 11.6
10 15.3
15 23
20 30
25 38
30 44
40 59
50 72

Current I,
Maximum
(1 minute)
Imax (A)
7.3
9.7
12.8
16.8
25.3
33
41.8
48.4
64.9
79.2

A
£

o o
85 ()

B
R

E363
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" ACH 400 Txpes b

Standard ratings, ambient temperature 40 °C Variable Torque Applications ;

Rated motor Type Rated input Fuse CU terminal size
power designation current F (A) (mm2)
P, (HP) |

3 ACS 401-0004-3-X 6.2 10 2.5
5 ACS 401-0005-3-X 8.3 i 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

4/12/99 (11 of 47)
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ACH 400 Protebtive functions

Inverterprotection Motorprotection
Protective-function Trip limit “Protectivefunction Programmable

Overcurrent 3,5 « | nvinstantaneously Motor stall - Parameter protected (current,
Overvoltage 1,35 * rated voltage, 1,3 * U480 frequency and time)
Under-voltage 0,65 . selected rated voltage Current regulation 0,5...1,5*INadjustable
Over temperature 95 °C heatsink Motor overload 12T model (UL approved),
Output short circuit parameter
Output ground fault Over current Parameter
Input phase loss
Serial communication Application protection
error ,
Loss of analog input  Protective function | Programmable
signal _ —

Serial communication

error

VO terminal short

circuit

Under load Parameter

Relay outputs can be programmed to indicate fault conditions

4/12/99 (12 of 47) HE
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ACH 400 her-visions

Code Description
AL1 FPanel upload/download failed

AL2 |Panel operation canceled because drive is running

AL3 |Panel ooeration canceled because drive is in Remote mode

AL5 |Panel is not the source of start/stop/dir/ref commands |

AL6 |Operationdisabled due to: parameter lock, panel lock, lise of factory macro,
parameter value is inconsistent

AL7 {Operation disabled due to use of factory macro
AL10 |Overcurrent alarm. Overcurrent controller controls output frequency

AL1 1 |Overvoltage alarm. Overvoltage controller controls outptt frequency

AL12 |Under-voltage alarm. Under-voltage controller controls output frequency
AL13 |Direction.lock ON. Direcrion request differs from locked direction
AL14 |MODBUS loss alarm. Drive continues operation '

AL15 IMODBUS excention messaae was aenerated

AL16 |Analog input 1 loss alarm. Drive continues operation

AL17 |Analoa input 2 loss alarm. Drive continues ooeration

AL16 |Panel loss alarm. Drive continues operation

AL19 [Overtemperature alarm. Drive is about to trip due to overtemperature

AL20 |[Motor overtemperature alarm (setting 2 = 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 indicationis ON

AL23 |DDCS link loss alarm. Drive continues operation

AL24 |Application dependent alarm. Drive continues operation
AL25 |[OFF button pressed in HVAC panel

4112099 (13 of 47) 1D
H4000vr.ppt g D D




ACH 400 Faults

Overcurrent. Qvercurrent trip detected

FL2 [ Overwltage

(1) Overvoltage trip detected

(2) Start command detected when the DC voltage is above overwitage
controller_limit

FL3 |mverter overtemperature. inverter temperature too high. Trip level depends on
the type

FL4 | Fault 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

(2) Start command detected when the DC voltage is below undervoltage
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

FL11 |Parameter error. Inconsistent parameter values

FL12 $tall. Stall protection trips

FL13 IMODBUS loss. MODBUS loss detection ON when controlled over MODBUS
FL14 | External fault. Diaital inout confiaured to external fault input is low |
FL15 |Ground fault. Ground fault trip detected

FL36 |[UC ripple. DC capasitor voltage ripple too high(bad capasitors)

FL17 Underoad. Underload detection trips

FL16 [Application dependent fault. 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 |Hardware error, contact factory

4/12/29 (14 of 47)
H4000vr.ppt
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| Fault codes 20 26 (contact factory)

[T or 1| pom lsaucelparams]  (allwodbls  [rgend P
params | yes/no [HW/SW{ yes/no | param 0305 | param 0306
0128 .. ‘
0130
bit 11 Bad analog input. {nvalid pulse count when transforming
reference or around
| bit8  |(1) Bad FPROM defected (FPROM didn't store data
} written)
R I DA T bit9 T |(2) New FPROM detected during boot
g yes oW no | bit 12 Type code error. Type code input out of valid slots
Z yoa S owy no bit 13 Sporadic fault interrupt. Collected fault interrupt
detected, but no accompanying fault interrupt
(overcurrent, overvoltage, fault current, earth fauft)
2 yes SW no bit 14 Assert. SW assert expires. SW assumes certain internal
state
5 ves SW no bit 15 Modulator. Modulator stalled
20 yes SW no bit 10 Unsuccessful Flash prom download

4/12/99 (15 of47)
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ACH 400 Optlons

i
4
I.
o

i
i
I

- Control Panels : ACS1 O0O-PAN /I

ACS-PAN B
-EMI/ RFI Filters (Input)

- DDCS module
- Fieldbus adapters (from ACS600 family):
Profibus(NPBA-02),
Modbus (NMBA-OI),
Modbus + (NMBP-01),
Landis & Staefa FLN
Metasys N2 Bus

i

4/12/99 (17 of 47}
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ACH 400 OQutput display

Frequency setpoint can be

output increased or decreased by
Absolute current Frequency pressing
output relative to setpoint
current 1 max

Alterations are confirmed by
Output pressing
frequency

Drive running
Dlrectlon

output New menu level is selected by
display Hand/Off/Auto pressing
indicator
Aa D 0D
Hagoovopt AREDIOD

.
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ACH 400 Parameter Navigation |

Menu
display
indicator

Parameter structure
full parameter names

4/12/99 (19 of 47) _ B, DD
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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 methods

Overriding Controller [

ACS-PAN-B ;
[:| ACS100-PAN RS-232/485

Field bus modules . DDCS/Drive bus O E‘
: i E; / ] ' ~

\ T RS232
9600 b/s PC Tools:

Drives Window
Panel bus :
Standard 1/0 -Modbus Drives Support
_ -RS-'232
5digital inputs - 9600 baud
2.analog Inputs
1 analog output
2 relay outputs DDCS Module
24V, 10Vref. option
RS-485

RS-485

411299 (21 of 47 ﬁ&
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ACH 400 Control methods t

. No Need For Conversion Logic

SINK Logic (NPN) SOURCE logic (PNP)
1 g_g_n " //"’ 1 SCR
2 Al Analogue ~ 2 Al4 J
i [ \ [ \ Inputs ( \ / \ / Ansloauo
.—1£\ ) \ } a AGND | :‘; . k.‘::ﬂ r4___E'.v \ ) \ ) / 3 AGHD :"P"a-:_ -
x: o 4 +10V ) < — },‘ 4 +H0v AR ﬂ-j'nuw
r@-}’m-‘“"‘“ 8 |[|ae | I ( ) () s | a2 ==
] AGND I e o 8 AGND
7 LAQ1 rd A
8 AGND ] AGND
I g |+2av k L L & +24 V
> . i 10 | |ocom . | 10_|_Dcom
i 11 D ; T I_-__———‘..__-» 1 DM
j 12 D12 : 12 DIz
13 1 (D3 13 ] o3
14 D4 14 [+]1]
15 [+]E] 15 DIs
16 | [DCoM2 16 oOCcoM2
17 ROIC 17 RO1C I
18 | RO1A :] 18 | RO1A G
19 | rowB - 18 | _RoB ~
20 RO2C 20 RO2C
21 | RO2A Q 21 | RO2A :j
22 | rROZB - 22 | ROz !

The ACH 400 Can Handle Both Without
Any Additional Logic

4/12/99 (22 Of 47)
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ACH 400 Terminal Interface

RS485 connector X3
V/l jumper S2 —— ;

Leds (green and red)
Panel connector X2

Ei
I

Warnmg sticker
DDCS connection X6

/O connection X\ 1
VIl jumper $1 —

||| 2= s e |

<]

& O O-'
=
[#]
—

%

B g [L . Power connections
—13 Vo ble fu@ oolo@alo| _;;% F'_'g"'“"r—-—-
h___z; § JI:_ % PE o, ' E Urvi w@ ®9.U?-LJW ©
] [ ko 3 PE . (
\i — . GND_ ')

4/12/99 (23 of 47)
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ACH 400 I/O Configuration,

4/12/99 (24 of 47)
H400ovr.ppt

K1 Identification Dascription ARSI IR
1|SCR Temninal for signal cable shield (connected Inlemally to chassns
2|Aalt Analog input channet 1, programmable )
Default: 0-10 V (Ri=200kohm)(s1:1:U)) <==>( - fnom ou1put ]
frequency, 0-20 mA (RI =500 ohm; {s1:1:) <==>0 - fnom output
frequency resolution 0.1 %, accuracy +1 % ’
3|AGND Analog input circuit common. (Connected internally to chassns
ground through 1 Mohm)
4110V 10V/M10 mA reference voltage output for analog input
potentiometer, accuracy +2 %
5] Al2 Analog input channel 2, programmahle
Default:0-20 mA (Ri =500 ohm) (s1:2:U) <==> 0 - fnom output
frequency 0-10V (Ri=200kohm)(s1:2:U} <==> { - fnom output
6|AGND Analog input cirsuit common. (Connected internally to chassis
groung through 1 Mohm)
71A0 Analog output, programmable. Default:0- 20 mA / output fnequency
{load <500 ohrm) )
8| AGND (Ground) [Common for Di retum signals
9(24v_OUT 24 vi250 mA auxdliary voltage output (reference to AGND). Short
clreuit protected
10 DCOMI1 DCOM1 digital input cornmon 1 {for D1, DE2 and DI3)To activate
digital input, there must be +12 V (or -12 v} between that input
and DCOM1. 24 V supply may be provided by the ACS400
(X1:9} or from extemal 12-24 V source.
| Jgital input configuration | Factory (0} Factory (1)
11 D1 Start/StopActivate to start. Motor will ramp up to frequancy Start f D is activated, momentary
refarence. Deactivate to stop. Motor will coast to stop. activation of DN starts the ACH400.
12| DI2 ReverseActivale to reverse rotation direction. Stop Momentary deactivation always
. stops the ACH400.
13| DI3 JogActivate to set oulput frequency to constant SHz. ReverseActivate to reverse rotation
direction.
14 bia Has to be deactivated. Has to be activated.
153 DIs Acceleration/deceleration selaction Acceleration/deceleration selection
16| DCOM2 DCOM2 digital input common 2 (for DK, DI5)
2E+05|RO1 Relay output 1 programmable
— ’ {default: fault => 17 connected to 18}
12-250 VAC 30V DC,t0mA -2 A
2E+05|R02 Relay output 2 programmable
. {defauit: nunning => 20 corrected to 22)
12-250 VAC 30V DC, 10mA -2 A

o

e

A5
e
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o
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DDCS Module

Converts messages from the
Internal databus into DDCS-
protocol messages that are sent
and transmitted using fiber optical
cables. The! fiber optic cables are
| then connected to fieldbus

A — sE modules.

LI ] —

50

4/12/99 (25 of 47)
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ACHA400-IF EMI/RFI Filter

F
(& a &
a A—/ © ° °
o LY L
A
H1
H

=)

EMC according to EN 61800-3

o —=s : ~+ 2nd (industrial) environment as
0 a-/1 W standard

« 1st (EN 50081-2 residential power)
requires filter

« NEMA 12 enclosure

4/12/99 (26 of 47)
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~ AGH 400 Pro rammable features- -

* Output current and frequency limit
+ Versatile start and stop modes

+ 2 programmable Acc/Dec ramps i;
* Programmable V/f ratio ‘

* IR compensation

 Power loss ride through

« DC hold

« Sleep function

* 7 preset speeds

* 2jump frequencies

« Parameter upload/download

e

4/12/99 (27 of 47)
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Acceleratlon I Deceleratlon

. two different acc / dec ramp settlngs can be selected by
digital input -

f [Hz] f[Hz]
n — - t
' l _ f nax
Linear
Acc. 2 Dec. 2
— _
Dec. 1
Acc.l \ §3
\ , —_—
-
Tis]
. . Ramp times 81<1s
Parameter 2201 ramp pair selection Ramp times S2 < 1,5 s
parameters 2202-2205 Acc / Dec parameters Ramp times S3 < 15 s
4/12/99 (28 of 47) Y-\ D
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‘

V/F Ratio

. Selectable
— Linear

— Square

Linear

IR compensation

>

Motor nominal f [Hz]
frequency

Parameter 2606

412199 (29 Of 47) HR OB
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IR-compensation

Torque [%]
180

U (OA] 160 Start moment s

N
A 140 /
120

IR Compensation

100
UN ot e No IR-Compensation
SRy ] 80 /
/ /| o
: 40
e <«— IR dompensation range
/7 | 20

Fieldweakening  f (Hz)

point

Adjustable

-, ! [ :
| _> 10 20 30 40

50

f[Hz]

. compensation range 0 = fset

. compensation voltage

4/12/99 (30 of 47)
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Power 10§s ride through

Supply voltage

Parameter 2006
=0 disable
DC link voltage =1 enable 500 ms

O 2 enable without time limit
(Depends on the kinetic energy)

Output frequency

Motor Torque

N/

Drive behavior during power failure:

. Power is recovered from the
kinetic energy of the load

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

------ X |

: ' >
fiLo f2Lo . fREF (HZ)

4/12/89 (32 of 47)
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To avoid resonance problems in
certain speed ranges

Two adjustable jump speeds

Individual settings for
— skip frequency low limit
— skip frequency high limit




PID regulator ;x P- control

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

1.4
!
ACHA400 Feedback 12
information
| ! N
/ e e e e ]
Surface level 0.8
measurement
Input - \ 0.6 }
High: 10 meters, | - 0.4
Percent of total:100%, ST V
Feedback voltage: 8V 0.2 }
Low: O meters, R 0 ; |
T 0 0.5 1 1.5 il
Percent of total: 0%, output Time (sec)
Feedback voltage: 4V
4112199 (33 of 47) AR B
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PID-regulator Pl -Control

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

14
ACHA00 Feedback 1.4
information
14 —_————
08¢
| Pressure sensor 0.6}
t o |
Input [ —
o 04}
02}
Integration time parameter 4002 0 /"} , _ _
-0 0.5 1 15 2
Time (sec)
4/12/99 (34 of 47) @& B D
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PID-regulator PID - Control

. Temperature control is normally PID
. Gain 20-60; T,=2-5min, Td =T,/4

1 i T TS TTTETCS [ I e 2 e
ACS400 Feedback | - f
- information 7 08t
™ .
‘ Temperature 0.6
sensor
D
04
0.2
Derivation time parameter 4003
0 0.5 1 15 2
Time (sec)

4/12/99 (35 Of 47)
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PID-regulator Derivation time

A PID controller derivation time.

process Error valu| »  If the process error value changes
linearly, D adds a constant value

100%
Into the PID controller output.

Gain The derivative is filtered with a 1-
pole filter.
- . The time constant of the filter is
PID derivation time defined by parameter (4004).

4/12/98 (36 of 47)
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PIOequiator — ik&p function

b
. Sleep and wake-up available as a standard (Parameter 4015)

Actual value i
A
i
A ~/
(par 4015) = Time
Frequency
Sleep level
(par 4014)
Time
stop
4/12/99 (37 Of 47) %
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ACH 400 Application macros

. HVAC Hand - Auto

. HVAC - PID

. Floating Point

. Pump - Fan Control (2nd Qu.)

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

4/12/99 (38 of 47)
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ACH 400 macro: Hand-auto

Analog input Analog output
Hand (All) Frequency (AO)
Auto (Al2) Relay output
Digital input Fault (RO1)
Start/Stop (DI1 hand, DI5 auto) Running (R02)

Control location selection (DI3) |

Offers two external control locations
. Typically in HVAC applications

4/12/99 (39 of 47)
H4000ovr.ppt



ACH 400 macro: PID-control

Analog input Analog output
Analog reference (All, Extl or Ext2) Frequency (AO)
Actual value (Al2) Relay output
Digital input Fault (RO1)
Start/Stop (D11 manual, DI5 auto) Running (R02)

(Start; contact closed, Stop; contact open)
Control location selection (D12)

Constant speed (D13)

Run enable (D14)

For use with different closed loop control systems
. pressure control

. flow control

. level control

4/12/99 (40 of 47) DD DD
H4000vr.ppt EB ED

—

R ~ = — — s .
o S By YN W W B 0 R ER g




-ETeSsAEEmeatE @@ TSN -
ACH 400 Features

. Summary of Features
» 2 Analog Inputs
» 1 Analog Output |
» 5 Digital’Inputs *i
» 2 Relay Outputs
» Serial Communication RS485 as standard for Modbus
» Power Loss Ride Through
» Flying Start
» Pre-Magnetizing Macro plus 7 other macros
» 7 Preset Speeds
» DC Hold
» DDCS + fieldbuses

4/12/99 (41 of47)
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ACH 400/ ACH 500 Comparison - Power

ACH 400 ACH 500
3-400 HP @ 480 VAC 3-400 HP @ 480 VAC
3-100 HP @ 200 - 240 VAC 2-40 HP @ 208 - 240 VAC
480 VAC + 10% rated 500 VAC + 10% rated
No input line fuses Input line fuses standard
(2) DC line reactors 3-50 HP (1) DC line reactor
(1) Input 3 phaselinereactor 2-400 HP

60-400 HP
Removable (remote mountable)  Fixed keypad
keypad

ABB Drives [FRAEPE
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ACH 400/ ACH 500 Comparison - 1/O

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

ABB Drives




ACH 400 The standard hasjust been raised

Information - Operating data section

. % Power output is now displayed in kW

. Run time - operating hoursis now re-settable
. kWh counter - kWh counter isnow re-settable

. Digital input and relay output status - now in op data
section

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

ABB Drives
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ACH 400 The standard has just ‘been raised

Programmability

All applicable operating data can betied to supervisory
functions/ relay and/or analog outputs

. (7) preset speeds

. Relay outputs can be tied to more functions and now
Include programmablerelay “on” and “ off’ time delays

. DC brake upon start command ((premagnetization)

. 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 hasjust been raised

Programmability - continued
. (29) Standard process variable units plus (2) custom units
. “On board” PID controller verses Pl controller

. Standard “sleep” & “wake-up” programmability in PID
macro

. Pand (keypad) upload / down load capability
. “Bumpless” transfer from “Auto” to “Hand” r eference

ABB Drives
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ACH 400 The standard has just been raised

Serial Communications
« “Flash” |loaded protocolsavailable

* Allanalog values and digital inputstatuses are monitored/
transmitted over the serial link

« The analog output value can be controlled over the serial
link

« Therelay 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

. Lossof analog input indication over the serial link

. Drive fault information available over the serial link
. Fault reset capability over the serial link

ABB Drives
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ACH 400 The standard hasjust been raised

Electronic bypass features

. Micro processor based

. Keypad control with LED status indication
. “Auto” bypass - standard

. Input single phase protection - standard

. Voltage independent run contact recelpt

ABB Drives



ACH 400 The standard hasjust been raised

Electronic bypass features - continued

. Sdlectable class 20 or class 30 eectronic motor overload
protection

. Regulated power supply with voltage tolerance off 35% -
No contactor coil burn-out

. Fast acting semi-conductor fusesin the inverter circuit
. TWo contactors - |ess connections, more reliable

ABB Drives



ACH 400 The standard has 1ust ‘been raised

Spec Stoppers

. New H-O-A keypad with “upload / download” capability
. Bumpless transfer feature of keypad

. DC injection brake at start (premagnetization)

. Loss of load (broken belt) feature

. (2) DC linereactors

ABB Drives




ACH 400 The standard hasjust been raised

Spec Stoppers

. Programmable time delays on relay outputs
. “Sleep” & “wake-up” functions

. Process variables user units

. Resettable ETM & kWh meters

ABB Drives
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ACH 400 The standard has 1ust been raised

Spec stoppers - serial communications

ABB pioneered serial communications for the HVAC world
. Drivereay output control over the serial link

. Drive analog output control over the serial link

. Drivedigital input monitoring over the serial link

. Drive analog input monitoring over the serial link

ABB Drives




ACH 400 The standard hasjust been raised

Spec stoppers- serial communications - continued
. Broken belt indication over the serial link

. Lossof reference indication over the serial link
. “Active’ PID feedback over the serial link

. Fault queue & fault reset over the serial link

ABB Drives

gl WS TN "N OF = O U e a0 o 6 E S v B 0 N e







12 40 | shey

aje|d Bunes woy wd 500 J0JowW [RUILLON s|/3|s]|g £8'0 [To}] 66'0-050 IHd SO ¥OLOW 0166
anjea
Buunsna 6 gos,z 1sawered ay uo Buipuadap dH
10 A S1IUN 8dA) Jeuaaul Yy Lo spuadsp anjea dHL D
Inegeq ‘ajejd Bues wolj somod J0jow [BUILLON g[3|s|a . {NALO SHLPEL-1'0 / MID00L-L'0 HIMOd WON HOLOW | 6066
wdigg /L
sN
ajeid Bunes woyy paads Lojow [eujLIoN g|3als|a SN |/ wdigpp) | wdi g wdi ppge-0 a33ds WON HOLOW | 8066
ZH09
sjeid Bupes woy fouanbaly Jojow [BujwoN s|/3|s|s SN |'SN/zHOS| zHL ZH 0520 D34 WON HOLOW LO66
ajeid Bujle) Woy JALIND J0JoW [RUILION g[3|s|a u,o't v L0 uj, §'1-5'0 HHND WON HOLOW | 9066
hOoY ADBY 09t 0FbF'S LY 001/ 08¢
SN 1 ADOY 'SlUn A 00F 404
AOEZ 0tZ'0€2'022'802°002
ajeid Bunes woy 862104 1010w [euloN g9]3|s|a 8N |'SN/ADEE - 'SHUR A ooz 404 L710A WON HOLOW | SO66

.ia)awmed Iy adelsiul

Ot SOV 10§ 18pjoy 8veid & Ao st St 00 SOV

Ul JSIX@ 1USBOP S1) 1BI0N "OPOW [04U0D J0J0H (0) (1) {4y voS=| 'D13=0) (3QOW THLD HOLOW) | POos61
Odd OVAH=EL ‘Qid OVAH=Z)
‘"LNd 14 DVAH=L | "OVAH=01

‘QAAISTI=6 "IOHINOD Ddd=8

Gl St unejep ay NOVIWTHd=L TOHINOD Ald=9
pue £1-01 s1 obuel ay) asimisylo |0 SI IiNejep ‘OLNY/IANVH=S ‘1O0d HOLOW=¥
ay) pue g-0 s! abues ey) usy} ‘0= deAHY B G05L oL ‘FLYNLILTY=E SHIME=C
Jajeweled uappy §] "UORIA}AS osoew uojedddy] N K] 3| s |4 OVAH /O I ‘QUYANVLS 88V=l ‘'AHOLDY4=0 QHIVIN JNdd¥ c066 -66-

(Penesan=z| ‘NYISSNH=L}
'HSIAAMS=0! ‘HSINNI4=6
‘HSINVG=8 'HONTH4=2 'HOLNA=9
‘ISANDNLHOE=G ‘HSINVIS=P
‘NYITYLi=¢ ‘NYWHID=2

uojjoajes abenbue 813 ar sn | isnio | {IAY) HSITON3=1 'HSITON3=0 JOVNONYT 1066 | VIVQdN-LYYLS
T
cl_ “|lo 2 2§
NOLLARIOSa 2|318(2|z 28 3| 28 |rosm 39NV NN 3000 dNOwO
B 1285|873 2| ==
o |[®}[°|%] <] 82
(%]
¥V 00€ ¥Z-£0-0002 H3wWr 037
{190 UOISION MS WOJ PIIEA A8y paroiddy aeq paiedaid 1dag
SIX 6Z1edoory 9|14 18)| 18)awsered sjusuodwo) Dy
SLEO-MS-00¥SIV 00 SOV Axsnpu) agy




1Z jo Z abed
J9(104u00) qid 10} [BUbIS YorqPESS % L0 %001 = 001~ INTVA LOV aid 2210
J81104u0% Clid J0 uogenad % L0 %001~ 001~ A0 TOUINOD azLo
Jafjonuo) aid 10} Z [eubls yoeqpae4 % 10 % 001-0 Z INVA TWNLOV 5210
Jajloaued Qid Jo} | jeubls seqpasd % 10 % 001-0 L aNIvA VNLOY $Zi0
Indino Bojeue Jo snjep, Ywio Yw 0zZ0 ov [4 %)
sincino Aejes pue ¢ indus [eNbip jo snjejs ! [ewoap 2-0 Jo ‘Aleuiq |110-0000 SAYIIY 2 610 1210
2 ndui Boeue Jo enjep % 1°0 % 001-0 Ziv 6L10
| Induy Bojeue jo anjea % 1L'0 % 001-0 LY gL10
-1 sindut |eyBip jo snieig ! {ewap 51-0 Jo ‘Aeuiq |11 1-0000 SNLVLS 11Q-11a 2110
[euBis ndino (jonuoD Qld) #o01q uoped|iddy % 1'0 % 001-0 INdLNO Y18 1ddv | 9110
{1lsued i) 3t S1um
pue Q= enfea jjnejap ay} ||edai Jo (qui| [euas
W0y} O Sjlm 18801 0 "(BIQERSSEAI) JSIaW YA 3 UM | YA 6666-0 () ¥3LNNOD UMY | SLLO
(Ioued Yum) ¥ e3um pue
0= @n[eA [nejap ey [[edaL 1o (Ui} |B|4SS Wol))
0 8l 18581 01 *(91qBNSSAL) JOjaW aw) pasderd 3 ul Y 6666 - 0 (d) awiL NN pLLO
U0|jeac| |oUSI BARIY | LX3=¢ 'L (3=1 “Wo01=0 NOILYJ07 TH1D £L10
Z 8Jualajal jeulaxg %10 % 00L-0 ¢ 434 TYNJALE (A1)
| BOUBIBYS) [BUIBIXT ZH 1D ZH 052 -0 I 439 TYNHADE LLIO
anjea
suunsng b £os; Jeewesed sy uo Bupusdap 40170
3516 D 51 JUN “HUISIEaY Jo aumeladwa L 1 D610 4020€-2E / Da051-0 dW3L 00¥SOY 0LLo
eBeyjon Jojows pajenale) ALO A 0890 A9VLIOA INdLNO | 6010
{701 eBeloA 1INDID slRIpauUBIu) AlQ A 66660 JOVYLI0A SNAa 24 2010
Jamod 1010 ML - HIMO 010
enbuo} Jnding % 10 %001 " 001- INDUOL g0L0
wa.ung Inding Y10 - INTHEND $0L0
Aousnbayy inding ZH L0 ZH 0520 DIH4 1Ndino €010 10~
wdi uj peads pajenoed widi ) wdi 6666-0 a=:3ds 2040 | Viva ONLLVY3dO
i
c|. ole{ TP 2E&
Elgimlm]|d] SP°| o6
T 512|%|3]20=2] o
Q @ m
NOWLJOS3A g AEE d m s| 25 |os=x FONVY NN 3000 dNoXO
h m. - 1@ h ” —
R HEE 3] 28
gls|olelr Q
1" P 2] 8¢
[72]
YL 00E 203
OA MG WO PlIEA ADY pasociddy dag
..v..n_x.mﬂ._ﬂn_cov H-1]F| }sl] 19jeweied mu_._a:On_EOU bo }- 4
S1£0-MS-00¥SOV 00% SOV Aisnpu) gay




12 jo ¢ obed

Jajel Ym 3 WAN | AW 66660 HILNNOD UYMW 2610
Js1pw awp pesde3 E| Yy Lg'0 UN 66'66-00°0 WL NN 9€10
{rE10 Se) Z 8|genen Ssa20.d - - € HYA $S3208d GELD
¥t anois
Ju sisawesed Aq payos|as se ‘| ejqeUBA $59201d - - I ¥YA S83204d +EL0
{1£10s€) L $5Z-0 £ VAVQ YN ¥3S €EL0
HeeHe-50) b SEgad) Z Vivad MNI u3S 2+
]
[ELIBS WO UBJIUM BQ UED JEY] UDREJO] EJEP Ba14 } §62-0 L YAV MNIT ¥3S LE1L0
JINej papi0aal 188pI0 3 b 92-0 1INv4 183410 010
)inE) pApI0BI SNOIABI 3 ! 92-0 11nv4 SNOIATYd 6210
lInej papiodsl Jse 3 | L 9z-0 1Inv4 1Sv1 8z10
T
cl_ olo 5| 3 w
Zlamlalel $8| Bs
T13|2|2(E]a2=] 23
2 =] ® 39 n
NOWLdRIOSST 2121318 |2ig3 2| 22
.m. 2 == m g m z <3 3000 NOHD
h —_ h - —
ANHHEHEE
o <17l |?
F131°(5|2] ¢8| 83
c -~ ~
vZil 00E ¥2-£0-0002 HIWrP 203
(j9qe() uo|siar MG Woy plies  Ady peaorddy aea pasedald 1daq
m._x.mu..mmoow H=TTE] IsS|| Jejaweie g sjusuodwod Oy
SLE0-MS-00vSOY 00V SOV Ansnpu ggy




ABB 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
g
o Q s T} -
T AHRHERHE
ez |E é NEEE N g
GROUP CODE NAME RANGE RESOL| 2% E 38|32 g g j: 3 DESCRIPTION
=0 122|255 El=s
30 g [9fuld]|E]®
T < a= [ B a1
aw |8F [|?]< 2
T
SOMMAND INPUTS | 1001 EXT1 COMMANDS 0=NOT SEL, 1=DI1, 2=DI1,2, | 214/ MK S| E| k| U |Start/Stop and Direction sources for EXT1. Write
3=DHP,2P, 4=DI1P2P,3, HVAC: 1 protected If FACTORY macro is selected
5=DI1P.2P 3P, 6=DI5, 7=DI5 4,
8=KEYPAD, 9=DI1F,2R, 10=COMM
«10- 1002 EXT2 COMMANDS (as 1001) 1 0 MH S|{E| k| U {Start/Stop and Direction sources for EXT2
1003 | DIRECTION | 1=FORWARD, 2=REVERSE 1 3/ HVAC: M BlsleElk | U IRatation diraction lock
3=REQUEST 1
{EFERENCE SELECT | 1101 KEYPAD REF SEL 1=REF1(Hz), 2=REF2(%) 1 1 Ejl | U |Selection of active keypad reference
-11- 1102 EXT4/EXT2 SEL 1..5=DI1-DI5, 6=EXT1, 7=EXT2, 1 6 MH S| E|k | U |External control location selection source
8=COMM
1103 EXT REF1SELECT O=KEYPAD. 1=Al1, 2=Al2, 1 1 MH S| Efl | U |External reference 1 source
3=Al/JOYST, 4=AI2/JOYST,
5=DI3U.4D(R), 6=DI3V,4D,
7=DI4U,5D, 8=COMM 9=COMM+AI1,
10=COMM*AI
1104 EXT REF1 MIN 0-250 Hz 1Hz OHz Etk | U |External reference 1 minimum value
1105 EXT REF1 MAX 0-250 Hz 1Hz |S0Hz/US:| MHUS | B E|k | U |Extemal reference 1 maximum value
60Hz
1106 EXT REF2 SELECT (as 1103) 1 0 M S| E|k | U |Extenal refarence 2 input
1107 EXT REF2 MIN 0-100 % 1% I 0% E|s | U |Extemal reference 2 minimum value
1108 EXT REF2 MAX 0-500 % 1% 100% E|k | U |Extemal reference 2 maximum value
“ONSTANT SPEEDS | 1201 CONST SPEED SEL 0=NOT SEL, 1..5=DN..DI5, 6=Dl1.2, 1 310/ MH S| E|ks | U |Constant speed selection. Write protected If
7=DI3,4, 8=DI4,5, 9=DI1,2 3, HVAC: 10 FACTORY macro is selected
10=DI3 4,5
-12- 1202 CONST SPEED ! 0-250 Hz 0.1 Hz 5Hz B Elk{U lConstanl speed 1
1203 CONST SPEED 2 0-250 Hz 01Hz | 10Hz ) £k | U [Constant speed 2
1204 CONST SPEED 3 0250 Hz 0.1 Hz 15Hz B E|lk U anstant speed 3
1205 CONST SPEED 4 0-250 Hz 0.1 Hz 20 Hz E|k | U lConstant speed 4
1206 CONST SPEED 5 0250 Hz 0.1 Hz 25Hz E|k I U |Conslant speed 5
1207 CONST SPEED 6 0-250 Hz 01Hz | 40Hz E | k | U [Constant speed &
Page 4 of 21




12 jo G ebed

|..._...00am_cm_m:oo nis|3a ZH 05 ZH LD ZH 0S2-0 L Q33ds LSNOD 8021
T
c ; I 0 n 0
rlzlml 5% <8 4
Clujn|mla Ll 3¢
213121218(s 02| o3
o —y
NOLLEROSTA A HHHEEHEE R FONVY NN 3000 dN0uO
(= Q - = £ —
AEHH T
sl°1°18le| ¢8| 83
c -~ —
o
Fe vy 00e ¥Z-E0-000C e 003
(19q8]) UoISIa MG WoL) piep Aoy paroiddy aleq Paledaid Ba
sIX 6ziedooy :a|i4 1S1| J8joweled sjusuodwo) Dy
§1£0-MS-00¥SOV 00¥ SOV Aisnpu) gav




ABB Industry
AC Components

ACS 400

Parameter list

ACS400-SW-0315
File: 400par29.XLS

Dept Prepared Date Approved Rev Valid from SW vaersion (label)
EGC JMEH 2000-03-24 3.00 1.1.2.4
g
8 Q 5 Il =1 s o
ZHEENEI T E
o< - 2|l cluw] 4] ¢
6r |:85]2|2]l28]s5] 8
GROUP 200 NAME RANGE ‘SOL | 2% | igE|E]5]e8 3 DESCRIPTION
2L |fg°|2|5|D|E|s
RN R E-1 81 A B
8 g i nfpijule]
Quw 3 % olw |
o
I
ANALOGUE INPUTS | 1301 MINIMUM All 0.100% 1 % 0% B E|s | U |Minimun value of Al1. Value comespond to
minimun reference
-13- 1302 MAXIMUM All 0-100% 1% 100 % Els | U |Maximun value of Al1. Value comrespond to
maxtmun reference
1303 FILTER All 0-10s 0.1s 01s Els | U {Filtertime conslant for Al1
1304 MINIMUM Al2 ° - 0% Elisl U iMinimup valug of AI2, Value corespondto
minimun reference
1305 MAXIMUM Al2 0-100 % 1% 100 % E| k| U |Maximun value of Al2. Value correspond to
maximun reference
1306 FILTER AI2 0-10s 01s 01s E|k | U [Fltertime constant for Al2
RELAY ouTPuTS | 1401 RELAY OUTPUT 1 O=NOT SEL. 1=READY, 2=RUN, 1 3 MH S|E|k| U [Relay output 1 ¢content, For those settings that
:FAULT(-1), 4=FAULT, 5=ALARN refer to faults or alarms (e.g. OVER CURR. . ..},
6=REVERSED, the relay activates on both alarm and fault
-14- 7=SUPRV1OVER, 8=SUPRV1
UNDER, 9=8SUPRV 2 OVER.
10=SUPRV 2 UNDER, 11=AT SET
POINT, 12=FAULT(RST),
13=FLT/ALARM, 14=EXT
CONTROL, 15=REF 2 SEL.
IB=CONST FREQ, 17=REF LOSS,
18=0OVERCURRENT,
19=0OVERVOLTAGE, 20=ACS400
TEMP. 21=ACS OVERLOAD,
22=\UNDERVOLTAGE, 23=Al1
)99, 24=A12 LOSS, 25=MOT OVt
IMP, 26=5TALL, 27=UNDERLOAL
28=PID SLEEP, 28=FFC,
0=AUTOCHANGE, 31=STARTED
1402 RELAY OUTPUT 2 {as 1401) 1 2 MH S|E 4 |Relay output 2 content
1403 RO 1 ON DELAY 0-3600s 1 1s Os E J [Relay 1 on delay
Page 6 of 21




ABB Industry ACS 400 ACS400-SW-0315
AC Componants Paramater list File: 400par29.XLS
Dept Prepared Date Approved Rev Vadlid from SW-version (fabel)
|
EGC JMEH 2000-03-24 I 3.00 1.1.24
g
S g i e o
2N EEE I EI N HE
ST |e3 .2 ejuw] B ga
- los=l2]x]8
GROUP CODE NAME RANGE RESOL % z |5 é 2|2 %‘ o E T DESCRIPTION
=0 |=s2|8lz|3]|E] &
5 = s o -1 &8
29 |gS [DI¥la]2]z
d& |81 |ofw >
T
1404 RO 1 OFF DELAY 0-36005 0.151s Os E| k| U |Relay! off delay
1405 RO 2 ON DELAY 0-3600s 0.1;1s Os E |k | U Relay 2 off delay
1406 RO 2 OFF DELAY 0-3600s 0.1;1s Os E|k | U IRelav2 offdalav

Page 7 Of 21




ABB Industry ACS 400 ACS5400-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 1.1.24 A

-3
E g § % 5 gla]e g
a|Nlof @
ST |ES, |zf=)u]?] &
os 283|823
GROUP CODE NAME RANGE RESOL Z % | = E i g g g 2 DESCRIPTION
=0 |2o3|2|s|5|El s
29 |g3 |[2l%|wje2|z
ow [oF ® >
T
\NALOGUE OUTPUT | 1501 AQ CONTENT 102-137 1 103 E]lk | U | nalogoutput content (number of parameter)
-15- 1502 AO CONTENT MIN * 0.0 Hz Elk ~nalog output content minimum. Limits and
efault value depend on AO content selection
501
1503 AO CONTENT MAX * 50.0Hz/ | MHUS | B E]lk | U | nalog output content maximum. Limits and
Us: default value depend on AQ contenl selection
60.0Hz 501

1504 MINIMUM AQ 0.0-20.0 mA 0.1mA 0OmA E| k| VU | naloacutout sianal minimun

1505 MAXIMUM AO 0.0-20.0 mA 0.1mA | 20.0mA Elk | U | inalogoutput signal maximun

1506 FILTER AQ O-10s 0.1ls 0.1ls E]lk | U | ilter time constant for AQ

SYSTEM CONTROLS } 1601 RUN ENABLE 0=NOT SEL, 1..5=DI1..5, 6=COMN 1 0/HVAC E]lk | U |Runenable input
2
-16- 1602 PARAMETER LOCK 0=LOCKED, 1=0PEN, 2=NOT 1 ! 'arameter lock. Parameter lock affects only
SAVED ammeter accesses with panel

1604 FAULT RESET SEL 0=KEYPAD, 1..5=DI1..5, 1 6 { HVAC ‘ault reset Input. Note: KEYPAD can always

6=START/STOP, 7=CCMM 0 asel

1605 LOCAL LOCK 0=0PEN, 1=LOCKED 1 0 ocal lock. When LOCKED, panel can't move to
scal mode (however, the OFF button In HVAC
anet is obeyed).

1607 PARAM. SAVE 0=DONE, 1=SAVE.. 1 0 ‘arameter save function. Setection 1 (SAVE..)
aves all altered parameters to permanent
1emory; after this, value 0 (DONE) is restored.

1608 DISPLAY ALARMS O=NO,1=YES 1 0 vhen 1=YES, all alairms are displayed normally
, the panel and green LED. When 0=NO, all
farms with alarm code number 10 or above
xcept alarm 30. are suppressed, both in displa:
nd in green LED. Alarm 30 is always visible

Page 8 of 21




ABB Industry ACS 400 ACS400-SW-0315
AC Components Parameter list File: 400par29.XL$S
Dept Prepared Date Approved Rev Valid from SW version (label)
EGC JMEH 2000-03-24 3.001.1.24
8
a0 |sT . o
8 S EE M E
GROUP CODE NAME RANGE ResoL| £z 123215 ¢elE] 3 DESCRIPTION
o [=o3|2]z|F]|E] 2
3 = o alaliln]l S
.g 2 g s el
ouw a ;‘1': ol 3
I
. L . o
LIMITS 2003 MAX CURRENT (depends on drive type and low 0.1A 1.5%n B £ | k | U |Maxtmum output current
noise setting) _
-20- 2005 OVERVOLT CTRL 0=DISABLE, I=ENABLE 1 1 E | k | U DC overvoltage controller enable 7
2006 UNDERVOLT CTRL 0=DISABLE, 1=ENABLE(TIME), 1 1 E | k | UDDC undervoltage controller enable. n
Z-ENABLE ENABLE(TIME} is enable with 500 ms limit for
— __g_pgration
2007 MINIMUM FREQ 0-250 Hz 1Hz OHz E |5 | U |Operating range minimum frequency
2008 MAXIMUM FREP 0-250 Hz 1Hz |ioHz/US:| MHUS [B| S| E |k | U |Operating range maximum frequency
60Hz
START/STOP 2101 START FUNCTION 1=RAMP, 2=FLYING, 3=TORQUE 1 § i HVAC: SIEls U [Conditions durlng motor acceleration
BOOST, 4=FLY + BOOST 1
21- 2102 STOP FUNCTION 1=COAST, 2=RAMP ! 1 B £ | k[U] Conditions during motor stop
2103 | TORQ BOOST CURR (depends on drive type and low 01A 1.2In s | E| k| UMaximun torque boost current ]
noise setting)
2104 STOP DC INJ TIME 0-250 s 0.1ls 0s g ]| k| UDC injection time at stopping 7]
2105 PREMAGNSEL O=NOT SEL, 1..5=Dl1..5, 6=CONST 1 (o] M g ] k| U Source for premagn command
2106 | PREMAGN MAX TIME 0.0-130.0 s 0.1s 2s E | k | U Max premagnetizing time
2107 START INHIBIT 0=0FF, |I=ON 1 1 { HVAC: e | k | U [Start inhibit control. Start inhibit means: when
0 fault reset or mode change (moving from Local
mode to Remote mode: or switching between
EXT1and EXT2 modes; or ENABLE input raises;
takes place: if there Is pending start command,
that command is ignored.
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1

ABB Industry ACS 400 ACS400-SW-0315
AC Companents Parameter list File: 400par29.XLS
Dept Prepared Date Approved Rev Valid from SW Version (label)
EGC JMEH 2000-03-24 3.001.1.24 |
< -3
b g S a | E Slal el 2
xr Q2 »lolal 3
oI 1E5 ,|2l<|u|?] 8
GROUP CODE NAME RANGE RESOL| 2 % ?ééf%“é‘ég DESCRIPTION
:L;-; S [2g3|2s|alElR
29 |g5 [R|¥]E18]3
duw |8F alv =
T
FAULT FUNCTIONS | 3001 AI<MIN FUNCTION (=NOT SEL, 1=FAULT, 2=CONST i 1/HVAC H E |k | U jOperationin case of Al<Minimum fauit
SP 7, 3=LAST SPEED 0
-30- 3002 PANEL LOSS 1=FAULT, 2=CONST SP 7, 3=LAST 1 1 E{ | U |Operation in case of keypad loss fault
SPEED
3003 EXTERNAL FAULT 0=NOT SEL, 1..5=DI1..5 1 0 E | | U [Extemal fault input
3004 MOT THERM PROT = = | 1 11/HVAC; Elt | U n,
0
3005 MOT THERM TIME 256-9999 s IS 500s E |k | U [Time for 63% temperature rise
3006 MOT LOAD CURVE 50-150 % 1% 100 % E|k | U [Motorcurrent maximum limit
3007 ZERO SPEED LOAD 25-150 % 1% 70 % E |l | U [Motorload curve point at zero speed
3008 BREAK POINT 1-250 Hz 1Hz 36Hz / E |k | U |Break point of motor load curve
HVAC:
15Hz
3009 STALL FUNCTION 0=NOT SEL. 1=FAULT, 2=WARNING 1 0 Elk | U |Stall function
010 STALL CURRENT (depends on drive type and low 0.1A 1.2%In E | | U [currentlimitfor stall protection
noise setling)
3011 STALL FREQ HI 0.5-50 Hz 0.1Hz 20 Hz E |k | U [Frequency limit for stall protection logic
3012 STALL TIME 10-400 s 1s 20s E || U |Time for stall protection logic
3013 UNDERLOAD FUNC  |0=NOT SEL, 1=FAULT, 2=WARNING 1 0 E | | U |Underioad function
3014 UNDERLOAD TIME 10-400s 1s 20s E|& | U |Time limit for underioad protection
3015 | UNDERLOAD CURVE 1-5 1 1 E|s | U [Underload curve
(3016)| (MOTOR PHASE LOSS) (0=NOT SEL, 1=FAULT) (1) (1} Motor phase loss supervision, Note: this doesn't
exist in ACS 400, this is only a place holder for
ACS 400 interface kit parameter
3017 EARTH FAULT @WARNING) 1=FAULT, 2=NO 1 1 E ik | U |Earth faull detection. Note: Setting 0=WARNING
doesn’t exist in ACS 400, this k only a place
holder for ACS 400 interface kit parameter
setting
3022 Al 1 FLT LIMIT 0-100% 1% 0% E |k | U jAnaloginput 1 fault limit
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ABB 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 1.1.24
3
B Q > 11 — [l
=< |82 |&|8]al2] 2
o |ex [z|2ld|3] 8
TR HEEME
GROUP CODE NAME RANGE RESOL & é f—f g B E < g B DESCRIPFTION
- = L=
=P |=uv|2|518|E| 2
30 ag (I? L I.llrl !,j’ o}
§ <L Q % m (}l) - 5
auwv Jaj
I
AUTOMATIC RESET|3101 NR OF TRIALS 0-5 1 { HVAC: E|k | U Number of faults limit for Autoreset logic
2
=31- 3102 TRIAL TIME 1.0-1800 s 0.1s 30s E|k | U Time limit for Autoreset logic

3103 DELAY TIME 0.0-3.0s 01s 0s E |k | U Time delay between reset attempts

3104 AR OVERCURRENT 0=DISABLE, 1=ENABLE 1 0 E [ | U Hnable automatic fault reset for overcurrent
faults

3105 AR OVERVOLTAGE (=DISABLE, 1=ENASLE 1 0 E |k | U [Enable automatic fault reset for overvoltage
faults

3106 | AR UNDERVOLTAGE 0=DISABLE, 1=ENABLE 1 / HVAC: E | | U |Enable automatic fault reset for undervoltage

1 faults
3107 AR Al<MIN 0=DISABLE, 1=ENABLE 1 ! HVAC: E|& | U |Enable automatic fault reset for Al < MINIMUM Al
1 faults
SUPERVISION 32 SUPERV 1 PARAM 102-137 1 103 Els U 1. Bup-wised parameter number
-32- 3202 SUPERV 1LIM LO - 0 E|l | U 1. Supervision tow limit. Display for this
parameter depends on selected supervised
| parameter,

3203 SUPERV 1 LIM HI . 0 E | s U [1. Supervision high limit. Display for this
parameter depends on selected supervised

| parameter.

3204 SUPERY 2 PARAM 102-137 1 103 E [ls | U |2. Supervised parameter number

3205 SUPERV 2LIM LO - 0 Elslul2 Supervision low limit Display for this

| parameter depends on selected supervised
parameter.

3206 SUPERV 2 LIM HI - c E| | U4 Supervision high limit. Display for this
parameter depends on selected supervised
parameter

INFORMATION 3301 SW VERSION 0.0.0.0-f1.1.f B SW version
-33- 3302 TEST DATE VY. Ww E|lk Test date; year/week. Write protected, however
can be written in test mode
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ABB 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 3.001.t.24
2
S 6] P " ©
Ex |l B2l8lsle]ls] &
GROUP CODE NAME RANGE RESOL g % % é "‘6% E 'g g g 1§ DESCRIPTION
=0 |[Z2o°|8|8|a|E|l=
2o |22 [9|¥|48]E] R
5 I T = ‘l:!_‘ ] 21
8k |&8F 1] )
T
PROCESS 3401 DISPLAY SEL 1=STANDARD, 2=PRCCESS VAR 1 1 E|lk | U |Selection of panel displayed variables
VARIABLES
-34- 3402 P VAR 1 SEL 102-137 | 104 E|is | U |Selection of process variable 1
3403 P VAR 1 MULTIP 1-9999 1 1 E | s | U |Process variable 1 muitiplter
3404 P VAR 1 DIVISOR 1-9999 1 1 E |k | U |Process variable 1 divider
3465 P VAR 1 SCALING 63 4 4 E-t1—U—1Decimal-pointiecation-of processvariablet——
when displayed
3408 P VAR 1UNIT 0=NO SEL., 1=A, 2=V, 3=Hz, 4=%, 1 1 E || U |Process variable 1 unit
5=g, 6=h, 7=rpm, 8=kh, 9=°C, 10=It
ft, 11=mA, 12=mV, 13=kW, 14=W,
15=kWh, 16=°F, 17=hp, 18=MWh,
19=m/s, 20=m3h, 21=dm3/s,
22=bar, 23=kPa, 24=GPM, 25=P3},
26=CFM, 27=f, 28=MGD, 29=inHg,
30=FPM, 31=Cst
3407 P VAR 2 SEL 102-137 1 103 E |l | U |Selection of process variable 2
3408 P VAR 2 MULTIP 1-9999 1 1 E || U |Process variable 2 multiplier
3409 P VAR 2 DIVISOR 1-9999 1 1 E | k| U |Process variable 2 divider
3410 P VAR 2 SCALING 0-3 1 1 E | s | U |Decimal pointlocation of process variable 2.
when displayed
3411 P “AR 2 UNIT (as 3406) 1 3 E|lsj U ]Process variable 2 unlt. See 3406
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ABB Industry
AC Components

ACS 400

Parameter list

ACS400-5W-0315
File: 400par29.XLS

Dept Prepared Date Approved Rev Valid from SW version (label)
EGC JMEH 2000-03-24 3.00 1.1.24
<o |23
o on - o
- - A 0 5 =15 s
GROUP CODE NAME RANGE resoL| 2% |2 g HEHHAE 3 DESCRIPTION
=0 |=2o3|2)z|atE|l 2
22 | (9|y)ilE] =
& |18 [2]» >
I
PID CONTROL 4001 PID GAIN 0.1-100 0.1 1.0/ M E [ | U IPID Controller gain selection
VAC: 2.5
-40- 4002 PID INTEG TIME 0.1-320s 0.1s 60s/ M E |k | U IPID Controller Hime selection
VAC: 3s
4003 PID DERN TIME 0-10s 01s 0s - . E | b | U |PID Controller D-time selaction
4004 PID DERW FILTER O-10s 0.ls 1s E |k | U |Time constant for the filter of D-term
4005 ERROR VALUE INV O=NO.1=YES 1 0 E|s [ U |PID Controller error value inversion
4006 ACTUAL VAL SEL 1=ACT1, 2=ACT1-ACT2, 1 1 S|E{k | U [PID Controffer actual signal selection
3=ACT1+ACT2, 4=ACTH*ACT2,
5=ACT1/ACT2, 6=MIN(A1,A2),
7=MAX(A1,A2), B=sqrt{A1-A2),
g=sqA1+sgA2
4007 ACT1 INPUT SEL 1=AI1, 2=Al2 1 T HVAC: S|E{k | U |Actual 1 signal input selection
1
4006 ACT2 INPUT SEL 1=Al1, 2=AI2 1 2 SIE|s | U |Actual 2 signal input selection
4009 ACT1 MINIMUM 0.1000% 1% 0% Efk | U {Minimum scaling factor of the Actual 1
4010 ACM MAXIMUM 0-1000% 1% 100 % E|k | U [Maximum scallng factor of the Actual 1
4011 ACT2 MINIMUM 0-1000% 1% 0% E|[b{ U [Minimum scaling factor of the Actual 2
4012 ACT2 MAXIMUM 0-1000% 1% 100 % E[5 | U [Maximum scaling factor of the Actual 2
4013 PID SLEEP DELAY 0.0-3600 s Y1 60s E |k | U |Time delay for the sleep function
4014 PID SLEEP LEVEL 0.0-120 Hz 0.1 Hz OHz E |l | U [Level for activation of sleep function
4015 WAKE-UP LEVEL 0.0-100 % 0.1% 0% E |k | U lLevel for deactivatian. of sleep .function
4016 PID PARAMSET 1..5=DI1..5,6=SET 1. 7=8ET 2 1 6 E |k | U {PID parameter set selection
4017 WAKE-UP DELAY 0-60s 0.015 0.50s E|b | U [Wakeup delay
4016 SLEEP SELECTION 0=INTERNAL, 1..5=Di1..5 1 0 S| E|k | U [Sleep source selection
4019 SET POINT SEL 1=INTERNAL, 2=EXTERNAL 1 2 E |k | U |Setpoint selection. 1=INTERNAL: PID set point is
parameter 4020 INTERNAL SETPNT.
2=EXTERNAL: PID set point is external reference
as selected through parameters in group 11
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ABB Industry ACS 400 ACS400-SW-0315
AC Components Parameter list File: 400par29.XLS
Dept Prepared Date Approved Rev Valid from SW version (labet)
EGC JMEH 2000-03-24 3.00 11.24
]
s © ; ] e @
FRFERHEEHE
o ~ 2l oW 7]
F- |sezlslslels] &
- b= = -1
GROUP CODE NAME RANGE resoc| 2% |E83|2|ElelE] 3 DESCRIPTION
=0 |=58|e|l=|8lE| 2
3 O 1519l s1 2
S &= r.!ﬁ ) 210
aw |a¥ @ =
1]
I
8121 REGBYPASSCTRL 0=NO, 1=YES 1 0 E|lk | U |PID controller by-pass. = If setting is 1=YES, the
set point as selected through parameter
4019/4119 SET POINT SEL is directly used as
PFC reference
8122 PFC START DELAY 0-10s 0.01s 0.5s E |k | UPFC start delay. Start delay for the speed
regulated motor
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Work Procedure for accessing hidden Parameters

. Install ACS-PAN-B operator panel
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 HYAC 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 extreme
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.

Scroll to Hidden Parameter 7505.

. 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 ssimply use the above procedure, but
change parameter 7505 from 1 to O.

12. To exit the hidden parameter mode power the drive off/on.

N

o N

Hiddpars.doc (6/18/99)
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ABB Industry AC.9 400 ACS400-SW-0422

AC Components Parameter list (hidden params) File: 400phd29.xls
Dept Prepared Date Approved Rev Valid from SW version (label)
EGC JMEH 2000-03-24 3.00 1124
e v
THE
cfjw]»
&= =10
=2 =179
GROUP CODE NAME RANGE G s|e g DESCRIPTION
(a] =2 E
ol =
win n
f,l.lj =
Profile, Fault and Alarm words 0301 g_wProfileCmd 0-FFFF . Profibus profile command WORD: bit0=0FF 1, bit!=0FF2, bi{2=0QFF3,

bit3=RUN, bit4=(reserved), bits=Ramp hold, bit6=Ramp it, 0, bit7=Fll
reset, bit8.. 10=(reserved), bit1 1=EXT2/EXT1, bit12..15=(reserved)
-03- 0302 g_wProfileStatus O-FFFF - Profibus profile status WORD: bit0=RDYON, bit1=RDYRUN,
bit2=RDYREF, bit3=FAULTED, bit4=0FF_2_STA, bit5=0FF_3_STA,
bit6=SwcOninhib, bitT=WARNING, bit8=AT_SETPOINT,
bit9=REMOTE, bit10=ABOVE_LIMIT, bit11=EXT_CNTL_LQOC,
bit12=NO_INTERLOCKS

lote: Group 03 is always visible | 0305 g_wFaulfWord1 O0-FFFF FaultWord1; bit0=0C, bit1=0V, bit2=0T, bit3=FC, bit4=0L, bit5=UV,
from serial communication bit6=Al1L, bit7T=Al2L, bit3=MT, bit9=PL, bit10=PAR, bit1 1=UCR,
shannels (OOCS. std Modbus) bit12=STALL, bit13=MBL., bit14=EXT, bit15=EARTH
0306 g_wFauitWord2 O-FFFF FaultWord2; bit0=UL, bit1 =App, bit0=BEE, bit2=DDCS, bit6=Dwniload,

bit7=BFL, bit8=NFL, bit9=FLC, bit10=FLP, bit11=BAl, bit12=size,
bit13=SINT, bit14=ass, bil15=mod

0308 | g_wAlarmWord1 0-FFFF . E Alarm Word |; bit0=0C, bit1=0V, bit2=UV, bit3=DIR, bitd=MBL,
bits=MBE, bit6=Al1L, bit7=AI2L, bit8=PL, bit9=0T, bit10=MT, bit11=UL
bit12=8TALL, bit13=DDCS, bit14=App, bit15=0FF

0309 g_wAlarm Word2 O-FFFF . E Alarm Word2 ; bit0=0L, bit1=AR, bit2=Steep

OOCS link controf 6003 g_bDdesDin O-FF Digital input data received from NOIO modules: b 0 = Input 1 of NDIO
module at address 5; bit 1= input 2 of ND/Q module af address 5; bit 2 =
Input 1 of NDIQ module at address 6; b 3 = Input 2 of NDIO module at
address 6

-60- 6004 g_bDdcsDOut O-FF Digital output data to ND/O modules: hit 0 = output 1 of NDIO module ait
address 5: bit 1 = eutput 2 of NDIO module at address 5: bit 2 = oulput 1
of NDIO module at address 6; b/t 3 = oulput 2 of NDIO module at
address 6

Page 2 of 12
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ABB Imdustry
AC Components

ACS 400

Paramater list (hidden params)

ACS400-SW-0422
File: 400phd29.xls

Dept Prepared Date Approved Rev Valid from SW version (label)
EGC JWEH 2000-03-24 3.00 11.24
Slalg
Ml
2 P = -]
GROUP CODE NAME RANGE -;'-i, < g "E’ DESCRIPTION
°3lals
(.Ifl) wl e
Trend configuration 6101 g_wTlimelevel 1-65535 2 E | Is |Trend iime level (1=2 ms, 2=4 ms,...}
-61- 6102 g_wTrendVar_1 1-FFFE * E |is |Channei | variable (g_wCurrent as defauit)
6103 g_wTrendVar_2 1-FFFE * £ | Is |Channel 2 variable {g_wVolMeas as default)
6104 g_wTrigVar 1-FFFE * E | Is | Trig variable (g_wCurrent as default)
6105 g_wTrigLeve! (-65535 2000 E |Is |Trig levvel
6106 g_bPostTrigCnt 0-49 25 E |1s |Post trig count
6107 g_bTrigType 0-255 3 E | Is |Trig type; bit O=fault, bit 1=over level, bit 2=under level, bit 3=equal, bit
4=not equal
6108 g_bVarTypes 0-255 63 E [ /s |Trig tyne; b/t O=var? rwm, bit 1=vart word, bit 2=var2 rwm, bit 3=var2
word, hit 4=trig rwm, bit §=trig word, bit 6=trig bit
6109 g_bTrendPtr 0-255 o Trend pointer
6110 g_bTrendStatus 0-255 16 Trend status; bitQ=RUN, 1=TRIGGED, 2=STOP,3=CNF_ERROR,4=CNF
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ABB Industry ACS 400 ACS5400-SW-0422
AC Components Parameter list (hidden params) File: 400phd29.x1s
Dept Prepared Date Approved Rev Valid from SW version (label)
EGC JMEH 2000-03-24 3.00 1124
alg
= | e 8
GROUP g sle| 8 DESCRIPTION
a &= pe] =]
al?lT
njuwp e
3]
Flying start 0 E | Is |Restart delay, in ms. If =0, then type dependent value /s used internafly
-62- 0 E | Is |Fly start test current, as percentage of the greater of inverter nominai
current, and motor nominal current. Vafue =0: internal value dep. on drive
type Is used
1-255 é E | Is | voltage ramp steepness when finding ny start test current
6204 M tFift 1-65535 120 E | s |Average current filtering time constant, in 0.1 ms
6205 g_wFiyPipeDwn 1-65535 20 E | s [ The amount of current drop below test current for flv start foaic to accent
g that avera e current fgjis. 10=1% "
6206 g_bFlyStabilTimer 1-255 20 E |Is Timeinterval that fly Ojea s for average current to stabliise at
] ] ] Tﬁ g ] ] L] ]

6207 g_bVoltBalance 1-255 2 E|ls Therate at whictflystartl \? & voitageisrisen normawvoltageatgiven
fre uenc , is 512ms/ _bVoliBalance

6208 g_bFlyStartRampOver 0-100 5 E | Is Fly start begins searching motor speed with frequency = FMAX +
g_bFlyStartRampQOver; 1= 1Hz

6209 g _bFiyStantRampPar 1-255 2] E | Is |Fly start output frequency sweep speed; 1 = 5Hz/s, 2 = 10Hzls, ...

6211 g_bFSCurrLim20 0-100 0 E | Is | Fly start outputs two voltage ramps when serching for a good output
voltage. Between the fwo ramps the output voltage Is held at 0, untf
current drops to g_bFSCurrLim20 percentage of the inftial current target.
1 =1%. Valua =0: Internal value dep. on drive type Is used

6212 g_wFlyStartRampEnd 1-65535 500 E | 's |Fly start output frequency sweep ending frequency. 100 = 1Hz

6213 g_bAveCurrTestVal 0-255 4] E | 's |Offset for average current in fly start fogle. Value =0: Internal value dep.
ondrive type is used

6214 g_bFSVolMin 0-255 0 E | 's [Minimum applied voitage during fly start ramp (offset lo output voltage).
Value =0: Internal value dep. on drive type is used

6215 g_bStartBstP 0-255 ¢ £ | 's | Start boost current controfler P. Value =0: internal value dep. on drive
type is used

6216 g_bStartBstD 0-255 0 E | 's |Start boost current controller D part time constant; 10==1 ms. Value =0:
Internal value dep. on drive type Is used

6217 g_wStanBstDF |0-65535 0 E | 's |Start boost current controfier D part filter time constant; 10==1 ms. Value
=0: internal value dep. on drive type is used

6218 g_bStartBsti 0-255 0 E | 's |Start boost current controlier 1 part time constant; 10==7 ms. Value =0:
infernal value dep. on drive type fs used
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BB Industry ACS 40( ACS400-SW-0422
C components | Parameter list (hidden params) Filo: 400phd29.xls
ept Prepared Date Approved Rev Valid from SW version (label) I
X JMEH 2000-03-24 3.00 1.1.2.4
S HH
= I3 B N
=1 > =) Ko
GROUP CODE NAME RANGE -a-‘g sle “E’ DESCRIPTION
S 1=13)E
i 11 E
]
Status variables 6301 g_wPOnTime 0-65535 - E Powerontime 1 =10h
-63- 6305 g_wFPaneiRef1 0-250Hz - E Panef Reference 1; 10 = 1Hz
6306 g_wFPanelRef2 0-500 % - E Panel Reference 2; 10=1%
6307 g_bSystTestCntr 0-255 0 E | Is | Systent test 1 counter; Writing possible only when test mode is on.
6308 g_bToolWatchDog 0-255 0 Tool mode watchdog counter
6309 g_bFauitMask 0-255 0 E | is |Fault rmask; bit0=0verload, bit1=Panel loss, bit2=UC ripple, bit3=Bad
Aln, bit4=HW temp
6310 g_dwFiashEraseCnt 0-65535 - E Flash orase counter, high WORD part
6311 (see 6310) 0-65535 - E Flash srase counter, low WORD part
=DC brake configuration 6401 ¢_bVoltBrakeMax 0-6¢ 30 E | Is |DC brake max voltage,; 1=1V
-64- 6402 g_bRefBrakelLeve! 0-150 100 E | Is {DC brake max current, % of nominai peak current; 1=1%
6403 g_bRefBrakeMin 0-100 30 E | Is |DC brake rise time; 0-> par 6401 at 40 * par 6401 { par 6403 ms
6404 g_biBrRef07 0-150 70 E | Is |DC brake current controller lower set point during bang-bang phase
6405 g_biBrRef02 0-150 55 E | /s |DC brake current controller lower set point after initial voltage ramp
6406 g_bBrMaxCnt 0-255 0 E | Is {Max time in each of the DC brake current controller initial phases (1 =
4ms, setting 0 means 1024}
6407 g_bStipCompTimeConst 0-256 20 E | Is |Fittering time constant for silp compeansation siip astimate; 1 = 50ms
[~ Temperatfure control 6501 g_wSWTempTripLimit 1000-4000 o E | is |Moduw'e sw temp trip limit at 4kHz; 10 = 1%. Value 0: SW uses type etc.
depsndent vaiue intermnally
=65~ 6502 g_wSWTempTimeConst 0-18000 0 £ | Is |Modu'e temp moadel time constant; 70 = 1s. Value 8: SW u$€S type &lc,
dependent value Internally
6504 g..bHWTempFitOn 0-1 HW temp trip indicator; 1 = temperature is over trip fimit
6508 g_bTempOvCurrSpan o-100 10 E | /s | Used IMAX reduction due to temperature: temperalure span; 1= 1 degC
6509 g_bTempOvCurrLimit 0-150 160 E | /s |Used IMAX reduction due to temperature: IMAX span, for normal drive.
1=1%
6510 | g_bTempOvCurrLimitHvac 0-150 160 E | /s |Used IMAX reduction due to temperature: IMAX span, for HVAC drive.
1=1%
6 5 1|1 g_w3WTempTripLimitLowNoi 1000-4000 0 E | /s [Module sw temp trip firmit at 8kHz, 10 = 1%. Value 0: SW uses type etc.
se dependent value internally
6512 |g_wSWTempTripLimitLowNo! | 1000-4000 0 E | /s |Module sw temp trip limit at 16kHz; 10 = 1%. Value 0: SW uses type etc.
se16 dependent value internally |
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ABB Industry ACS 400 ACS4)0-SW-0422
AC Components Parameter list (hidden params) File: 400phd29.xis
Dept Prepared Date Approved Rey Valid from SW version {label)
EGC JMEH 2000-03-24 3.00 1.1.2.4
g o
3 =>18]v
GROUP CODE NAME RANGE < sle| € DESCRIPTION
&, wile
Voltage stabilizer 7201 g.bFUKD 0-255 0 E | /s |D type gain; 19=1. Value -0: internal vaiue dep. on drive type is used
-72- 7202 g _bTfu 0-255 15 E | /s Filter coeff {* 0.1 ms)
7203 g_bUcFldWk 0-255 200 E Vs Coefflecient for fwk area; 10=1
7204 g_wlUDCRIppleMax 0-20000 0 E | Is |UDC valtage rippte detection, max fimit, 10 = IV. Value =0: internal value
dep. on drive type is used
7205 g_wUDCRIippleMin 0-20000 0 E | Is |UDC voltage ripple detection, min limit. 70 = IV. Value =8 internal value
dep. o1 drive type is used
Current stabilizer 7301 g_bFTKD 0-255 20 E | Is |D ype gain; 10=1
-73- 7302 g_bTft 0-255 80 E lis |Filter coeff {* 0.1 ms)
7303 g_bCurloLim 0-255 0 E | Is |Lower current limit (used for D calc.); 10=1
7304 g_bCurHiLim 0-255 120 E | Is |Higher current limit (used for D cale.); 10=1
7305 g_nFi1StabUCoeff -32767-32767 o E | Is |Voltage channel gain {signed value)
7306 g_wAvelossCurrd 0-65535 15 E | Is JAverage current measurement offset at 4kHz carrier
7307 g_wAvelossCurrg 0-65535 18 E | Is |Average current measurement offset at BkHz carrier
7308 g_wAvelLossCurr16 0-65535 18 £ | Is |Averaje current measurement offset at 16kHz carrier
7309 g_wAveLossCurrdX 0-65535 30 £ [ Is |X-value used when offsefting average current measurement 4kHz carrier
7310 g_wAvelLossCurr8X 0-65535 40 E | Is |X-value used when offsetfing average current measurement 8kHz carrier
7311 g_wAvelLossCurr16X 0-65535 40 E | Is | X-value used when offsetting average current measurement 16kHz
carrier
7312 g _wAngiMaxHi 0-65535 1536 E | /s Parametsr of current angle estimation
7313 g_wAngiMaxtLo 0-65535 597 E | Is Parameter of current angle estimation
7314 g_wAngiMinLo €-65535 256 E | /s Parameter of current angfe estimation
7315 g_wAngiMaxFrHi 0.65535 1000 E | fs Parameter of current angle estimation
7316 g._wAngiMaxFrLo 0-65535 500 E | /s Parameter of current angle estimation
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ABB Industry ACS 400 ACS400-SW-0422
AC Components Parameter list (hidden params) File: 400phd29.xls
Dept Prepared Date Approved Rev Valld from SW version (label)
JEGC JMEH 2000-03-24 3.00 1124
=8
3 |z|:]3
GROUP CODE NAME RANGE & S|e|E DESCRIPTION
‘}l’ wy e
Modulator 7401 g_wBackCntDsp 0-9999 - Back program counter. increments by 1 every time back program Is
executed, cleared to 0 every time incremented above 9999
-74- 7402 g_bPhiiScheme 0-1 1 E | Is |0 =use fixed angle; 1 = use estimated angle
7403 g_wAngiCurSet 0-3072 768 E | Is |fixed angle; 768=90 dag
7404 g_wTimeCurrAngle 4-9999 200 E |Is |time contant for filtering (angle); 1=1ms
7405 g_wCurAngleFilt - - estimated angle; 768=90 deg
7406 g_wTimeCurrFilter 2-9999 12 E |Is |fast filtering time const for current; 1=1ms
7407 g_wMinPulse 2-255 2 E | Is |min puise time, 18=1us
7408 g_wCommbDelay 2-255 23 E | Is |commutation delay time; 18=1us
7410 g_wContrMask O-FFFF 0 E | Is |Controlters disable; bit 0=U stab, bit 1=I stab, bit 2= max, bit 3=U max,
bit 4=U min controller, 1F all disabled
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ABB Industry ACS 400 ACS400-SW-0422
AC Components Parameter list {(hidden params) File: 400phd29.xls
Dept Prepared Date Approved Rev Valid from SW version (label)
[EGC JWEH 2000-03-24 3.00 1.1.2.4
gla]®
N HEE
: = NEIR-
GROUP CODE NAME RANGE g 5 g "E’ DESCRIPTION
° |55
AME
0
HW versioning 7501 g_bSizeCode 0-20 Type cogde oF Unit {0=type code 6rror)
_75- 7502 g_bDontSaveSignals 0-1 0 E | s |if 1, signals that change often are INOT-stored'to Flash PRONF fi.e.
com,boot, start, time counters) _

7503 g_bUsUnits 0-1 o 8 { E | s |0 = nomat units are displayed: t = US units (F. tip instead'of €, kW) are
displayad

7504 g_bQemDefauils 0-1 e} s | E |ts 10 =no OEM defaults: 1 « OEM defaults from FPROM sector 2 are used

7505 g_bHvac 0-1 0 S | € |1s |0 =nome, drive; 7= HVAC drive

7506 g_bFlashApplic 0-1 ) S | € | is |Pemmission to run Flash application. 0 = no FLASH application; 1 =
FLASH application (if any) /s permitted to run. Note: Also Flash sectors:
3-8 contents is examined before trying fo run the application.

7507 g_wSerNrHi 0-65535 0 E {1s |ACS#20 unit running id number; HIGH WORD. The fieldbus comm.
module uses the contents of parameters 7507 and 7508 to identify the
drive

7508 g_wSerNrio 0-65535 0 £ |is [ACS490 unit running id number, LOW "WORD

7509 g_wPanTxtVersion - - Panef text file version (downloaded from panel)

7510 g_wFlashAppliciD - - Fiash application ID number read from header area in Flash
application)

7511 g_bFlashMajorVer - - Flash application major version number (read from header area in Flash
application)

7512 - array g_bFldBTextString 0-65535 0 £ | Is |Fieldt&ss comm, module name text string placeholder parameters

7517

7518 g_bUsDefaults 0-1 - 0 s | £ Vis |o=Noimal default values are used: 1=US defaults are used (60Hz instea
of 50Hz etc.}

7519 g_bResetParams 0-1 0 S Resesmaﬁze) alf parameters. To reset all parameters, do the
following: (I) stop drive: (2) tum hidden parameters on; (3} turn test
mode on; (4) write 7519 = 1. The vafue of 7519 is also reset to 0 during
the gperation. The result of resetting aff parameters s the same as if
there was inserted a new processor of different version on the card.

7520 g_bPhase20f200V 0-1 0 S | E | Is |Obsolete (this was earlier used for Phase if of 200V units). Note: the
value has no effect

Page 11 of 12



ABB Industry | ACS 400 |ACS400-SW-0422

AC Components | Parameter list (hidden params) File: 400phd29.xls
Dept Prepared Date Approved Rev Valid from SW version (label)
EGC JWEH 2000-03-24 3.00 1.1.2.4
oy o
2|&] 5
£ wy «
5 >l els
GROUP CODE NAME RANGE g 5 g £ DESCRIPTION
(a] =|=]E
N i B
Wlu] e
7]

Notes
1 Hidden 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 buttons until display blinks
2. Hidden parameters can released from meodhbus device by following procedure:
2.1 Write mdb reg 12 OxOABB 2.2 Read mdb reg 13 (value)
2.3 Write mdb reg 13 value*0xA 100 2.4 Write mdb reg 12 0xACS51
3. Test mode (I/O forcing possible) can be set on from keypad by following prosedure (after hidden parameters have been released first):
ACS100-PAN 3.1 Go parameter 3301 set mode 3.2 Push arrew buttons simultaneousty: display blinks
ACS-PAN 3.1 Go parameter 3301 3.2 Push arrow buttons simultaneously: display blinks
4. Test mode (IfO forcing possible) can be set on from modbus device by following procedure:
4.1 Write mdb reg 12 0x0ABB 4.2 Read mdb reg 13 (value)
4.3 Write mdb reg 13 value*0xA100 4.4 Write mdb reg 12 OxFOOB

Page 12 of 12
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Student Information

ACS 400 AC Drive
Lab Exercise #1

Introduction

Objectives

Materials Required

Procedure

For use in the DSS Operation & Maintenance Schools

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

After performing this lab, the student will:

D

2)

f—

b

2)

3)

Become familiar with the basic features of the ACS 400
(programming, macros, hardware, etc.)

Become familiar with the specific steps required in programming
the drive and how modifications are made

ACS 400 Training Demo with overlays
ACS 400 Programming Manual

Verify that the demo unit has power (i.e. green LED isilluminated
and the display is activated).

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.

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.)

D400_01.doc {3/30/99)




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 Anaog Input (All) as speed reference

Note: Change the Macro to “Application 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

-l N -y
)

L
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ACS 400 Lab Exercise #1

7)

8)

Ramp - Start and Stop function

1 Second Accel time and a 7 second decel time

Critical frequency range between 20 and 40 hz

Note: Resetthe” Critical Frequency” parameter t0o“ OFF.”
(Thiswill 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 repesat 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
flywhed!).




ACS 400 Lab Exercise #1

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 "¢ 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?

., ' 3 3
-‘ -’ - -‘ -I -
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ACS 400 Lab Exercise #1

2)

3)

What is the benefit?

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.

Notes




ACS 400 Lab Exercise #1

ADB

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

ACS 400 AC Drive
Lab Exercise #2

Objectives

Materials Required

Procedure

For use in the DSS Operation & Maintenance Schools

In ihis 1ab exercise, you wiii deveiop an I/ O configuraiion {o meei the
customer’s specifications. In addition, you will reprogram the drive to
enable appropriate system operation.

After performing this lab, the student will:

1)

2)

1)

2)

3)

Become familiar with the procedure for developingan| /0
structure that meets the customer’ s requirements.

Be able to reprogram the drive to meet specific operating
requirements.

ACS 400 Training Demo with overlays
ACS 400 Programming Manual

Using the “3 Wire” Macro, set up your demo to accomplish the
following customer requirements:

Remote Start and Stop Pushbuttons (Use DI1 and DI2)
Accd rate of 10 seconds, Decel rate of 15 seconds
Reverse capability

Remote Reference (Use All pot)

Indication of drive: Run and Reverse Operation

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

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

D400_02.doc (3/31/99)



ACS 400 Lab Exercise #2

| 1 O Worksheet

SCR

Reference Voltage

All

10 vDC, 10 mA.

AGND

+10V

Al2

AGND

)| [ B I —

AO01

Output 0—-20 ma

AGND

+24V

Aux. Voltage Output +24VDC

[EEN

DCOM |

- |o|© |o

Nl

DI2

13

DI 3

14

nra

DI 5

16

DCOM 2

17

RO IC

RELAY OUTUT #1

18

RO 1A

19

RO 1B

20

RO 2C

RELAY OUTPUT #2

21

RO 2A

22

RO 2B

: .
- - !

 EE TN S N .

— -‘



l ACS 400 Lab Exercise #2
. Parameter Settings Worksheet
' Group 99 Start-Up Data Setting / Value
Group 01 Operating Data Setting / Value
! Groups 10 — 16 Parameters Setting | Value
N
'_ Groups 20 - 26 Parameters - Setting / Value
l Groups 30 - 52 Parameters Setting / Value




ACS 400 Lab Exercise #2

Summary Questions

b

2)

ABB

What parameter changes would you make if a remote, 2-wire Start
/ Stop control was required?

What parameter changes would be needed if DIS were used as a
Jog pushbutton?

Automation Services
16250 West Glendale Drive
New Berlin. WI 53151

S
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ABB

Student Information

ACS 400 AC Drive
Lab Exercise #3

iniroduciion

Objectives

Materials Required

Procedure

For use in DSS Operation & Maintenance Schools

"m this iab exercise, you wiii deveiop an ii O configuration to 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)

2)

[

1))

2)

3)

Become familiar with the procedure for developingan | /0
structure that meets the customer’ s requirements.

Be able to reprogram the drive to meet specific operating
requirements.

ACS 400 Training Demo with overlays
ACS 400 Programming Manual

Use whatever macro is necessary in setting up your demo to
accomplish the following customer requirements:
Remote 3-wire Start / Stop control (Use DI1 and DI2)
Accel rate of 8 seconds, Decel rate of 6 seconds
Remote Manual Reference Pot (Use All 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

Use the attached | / O Worksheet to develop a sketch of how the
control circuit would be configured.

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

| IO Worksheet

SCR

All

Reference Voliage
10 vDC, 10 mA.

AGND

+10V

Al 2

AGND

AO 1

Output 0 — 20 ma.

oo |N]|h|w | & |

AGND

©

+24V

Aux. Voltage Output +24VDC

—
o

DCOM 1

—
—

DIl

>

T oA

—
W

DI 3

-
~

Di4

P

nrs

[
D

DCOM 2

17

RO I1C

RELAY OUTUT #

18

RO 1A

19

RO 1B

S GE =m =m

20

RO 2C

21

RO 2A

M

RN IR

RELAY OUTPUT #2

- -‘ (- -



ACS 400 Lab Exercise #3

Parameter Settings Worksheet

Group 99 Start-Up Data

| Setting | Value

Group 01 Operating Data

Setting | Value

Groups-10 — 16 Parameters

Setting / Value

Groups 20 - 26 Parameters

Setting | Value

Groups 30 = 52 Parameters

| Setting / Value
|




ACS 400 Lab Exercise #3

Summary Questions

ADBB

1)

2)

3)

If the customer wanted to display % Speed on the Local Panel,
how would you program the drive to meet the requirements?

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

What parameter(s) would you program?

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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ABB

Student Information

ACS 400 AC Drive
Lab Exercise #4

Introduction

Objectives

Materials Required

Procedure

For use in the Basic Product Training School

In this lab exercise, you will develop an'| / 0 configuration to 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)
2)

=

1)

2)

3)

Develop an | / O structure that meets the customer’ s requirements.,
Be able to reprogram the drive to meet specific operating
requirements.

ACS 400 Training Demo with overlays
ACS 400 Programming Manual

Use whatever macro is necessary in setting up your demo to
accomplish the following customer requirements:
Local Start / Stop, 2-wire control (Use DI1)
Local Manua Reference Pot (Use All)
1 preset speed of 375 RPM = Hz (Use D14)
Remote Start / Stop, 2-wire control (Use D15)
Remote Manual Reference Pot (Use Al2)
Loca Reverse Operation
Indication of drive: Run and Reverse Operation

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

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

| / O Worksheet

| SCR Reference Voltage
2 All 10 vDC, 10 mA.
3 AGND
4 +10 V
5 Al 2
6 ACND
7 AOQI output 0 —20 ma.
8 AGND
9 +24V Aux. Voltage Output +24VDC
10 DCOM |
1 ni 1
12 DI2
13 DI 3
14 | nra
15 DI 5
16 DCOM 2
17 RO 1C RELAY OUTUT #1
18 RO 1A
19 RO 1B
20 RO 2C RELAY OUTPUT #2
21 RO 2A
22 RO 2B

Parameter Settings Worksheet



ACS 400 Lab Exercise #4

Group 99 Start-Up Data

Setting | Value

Group 01 Operating Data

Setting’/ Value

Groups 10 -~ 16 Parameters

Setting | Value

Groups,20 = 26 Parameters

Setting | Value

Groups 30 - 52 Parameters

Setting [ Value

Summary Questions




ACS 400 Lab Exercise #4

1)

2)

ABB

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

I's 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
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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 this iab exercise, you wiii deveiop an ii O configuration to 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)
2)

1
1

1)

2)

3)

Develop an | / 0 structure that meets the customer’ s requirements.
Be able to reprogram the drive to meet specific operating requirements.

ACS 400 Training Demo with overlays
ACS 400 Programming Manual

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
1preset speedof 775RPM =__ Hz
1preset speedof 3B50RPM =__ Hz
Jog Pushbutton
Jog Accel and Decel rate of 1 second
Jog Speed of 200RPM =__ 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

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

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

confiouration
\l‘l‘lbw LAV RLY

D400_05.doc (3/31/99)




ACS 400 Lab Exercise #5

I 10 Worksheet

l SCR Reference Voltage
2 Al'l 10 vDC, 10 mA.
3 AGND
4 +10V
5 Al 2
6 AGND
7 AO 1 Output 0-20 ma.
8 AGND
9 +24V Aux. Voltage Qutput +24VDC
10 DCOM |
11 DI |
12 DI 2
13 D13
14 DI 4
15 DI 5
16 DCOM 2
17 RO IC RELAY OUTUT #1
18 RO 1A
19 RO IB
20 RO 2C RELAY OUTPUT #2

- e 8 ~ ~ - — e N N A N E S Ay s S = Em



ACS 400 Lab Exercise #5

Parameter Settings Worksheet

Group 99 Start-Up Data

| Setting / Value
|

Group 01 Operating Data

Setting / Value

Groups 10 — 16 Parameters

Setting / Value:

Groups 20 - 26 Parameters

Setting / Value

Groups-30 - 52 Par&meters

Setting | Value

Summary Questions




ACS 400 Lab Exercise #5

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

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

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

Why?

ABB

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

ACS 400 AC Drive
Lab Exercise - Process Control

Introduction

Objectives

Materials Required

Procedure

For use in DSS Operation & Maintenance Schools

In thislab exercise, you will develop an | / O configuration to meet the
customer’ s specifications. In addition, you will reprogram the drive to
enable appropriate system operation.

After performing thislab, the student will:

1)

2)

[

1)

Become familiar with the procedure for developingan| /0
structure that meets the customer’ s requirements.

Be able to reprogram the drive to meet specific operating
requirements in the process control environment.

ACS 400 Training Demo with overlays
ACS 400 User's Manual

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

- Visud 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
(25t029Hz and 41to 47 Hz)

D400_10.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 | / O Worksheet below to develop a sketch of how the
control circuit would be configured.

I ] O Worksheet

| SCR Reference Voltage
2 All 10 vDC, 10 mA.
3 AGND
4 +10V
5 Al2
6 AGND
7 AO 1 Output 0 — 20 ma.
8 AGND
9 +24V Aux. Voltage Output +24VDC
10 DCOM 1
11 nii
12 DI 2
13 D13
14 I DI 4
15
16 DCOM 2 |
17 RO IC RELAY OQUTUT #1
18 RO 1A
19 RO 1B
20 RO 2C RELAY OUTPUT #2
21 RO 2A
22 RO 2B




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 | Setting / Value

Group 01 Operating Data Setting / Value

""" Groups- 10 =16 Farameters™" " * |~'Seiting / Vaiue™
Groups 20 = 26 Parameters Setting | Value
Groups 30 = 52 Parameters Setting | Value




ACS 400 Lab Exercise - Process Control

Summary Questions
1) Did you consider using the HAND/AUTO Macro? Why or why

not?

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

3) How does the Proportional Gain changes affect the drive
operation?

4) What did you experience when various integral times were used?

A 1D D
rmw

Automation Services
16250 West Glendale Drive
New Berlin, WI 53151



Tab 8
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2/12/02
Dear Jose,

Welcometo ABB’s Automation University-New Berlin, WI Training Center. We are pleased you
will be with usfor afew days attending one of our classes.

It isour 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 atoken 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. Y our instructor will
deliver theitem 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.

Sincerely,
i

Roy Coleman, Operations Manager
ABB Automation University - US

...................................................................................................................................................




ABIB

Student Information

ACH 400 AC Drive
Lab Exercise = HVAC Pumping Application

introduction

Objectives

Materials Required

Procedure

For use in the Advanced HVAC Schools

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

After performing this lab, the student will:

1)

2)

Pt

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.

ACH 400 Training Demo
ACH 400 Users Manual

Power up the ACH 400 Demo Unit and verify that correct Motor
Datais saved in memory in Group 99. (Per the demo unit Motor
Namepl ate)

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. Y ou 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.

L.H400-10.doc (4/15/99)




ACH 400 Lab Exercise - HYAC Pump. Appl.

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
is40 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 ¥DC peot to simulate the pressure transmitter.

| 1O Worksheet

1 SCR Reference Voltage
2 All 16 vDC, 10 mA.
3 AGND
4 +10V
5 Al 2
6 AGND
7 AQ1 Output 0 — 20 ma.
8 AGND
9 +24V Aux. Voltage Output +24VDC
10 DCOM |
11 Dt
12 DI 2 |
13 DI3
14 1Dl 4 I
15 DI 5 |
16 DCOM 2
17 RO IC RELAY OUTUT #1
18 RO 1A
10 RN IR
20 RO 2C RELAY OUTPUT #2
21 RO 2A
22 RO 2B




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 | Value

Group 01 Operating Data Setting | Value

—Grouns 10 — 16 Parameters __ . | Settina/Value__
Groups 20 = 26 Parameters Setting | Value
Groups 30 = 52 Parameters Setting / Value




ACH 400 Lab Exercise = HYAC Pump. Appl.

1) What problems did you encounter when trying to set-up a
wiring scheme?

Summary Questions .

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

RED
W

Drives & Power Products
16250 West Glendale Drive \
New Berlin, WI 53151



ABB

Student Information

ACH 400 AC Drive
Lab Exercise = Dual Sensor Control

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

Materials Required 1 ACH 400 Training Demo
l ACH 400 Users Manual

Procedure
1) Power up the ACH 400 Demo Unit and Verify that correct Motor
Datais saved in memory in Group 99. (Per the demo unit Motor
Namepl ate)
2) 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
dua 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 signas 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 dua transmitter
feedback. Use the PID tuning instructions found in the ACH 400
manual to fine-tune the PID loop.

LH400-11.doc (4115199)




ACH 400 Lab Exercise - Dual Sensor Contr.

|

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

feedback

signals.

Note: For demonstration purposes, use, use the demo mounted
O-10 ¥DC pots to simulate the two (2) feedback signals-.

| /O Worksheet

SCR

Al l

Reference Voltage
10 vDC, 10 mA.

AGND

+10V

Al2

AGND

AO 1

Output 0-20 ma.

O [~ || | B ]w |

AGND

©

+24V

Aux. Voltage Output +24VDC

=)

DCOM |

DI |

[E=N
N

D12

3

DI3

=

D14

—_
[$a]

DI5

—_
(o2}

DCOM 2

17

ROIC

18

RO 1A

19

RO 1B

RELAY OUTUT #1

20

RO 2C

21

RO 2A

22

RO 2B

RELAY OUTPUT #2




ACH 400 Lab Exercise = Dual Sensor Contr.

Fill in the Parameter Table with changes to your demo.

Parameter Settings Worksheet

Group 99 Start-Up Data | Setting / Value
|

Groups 10 — 16 Parameters Setting / Value

Groups 20 - 26 Parameters Setting | Value

Groups 30 - 52 Parameters Setting./ Value

l Group 01 Operating Data Setting.1 Value

Summary Questions



ACH 400 Lab Exercise = Dual Sensor Contr.

AIDED
MPpD

1) What problems did you encounter when trying to set-up a
wiring scheme?
2) Identify the similarities and differences between the ACH

500 (Pl Macro) and the ACH 400 operation.

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




ABB

Student Information

AC/f 400 AC Drive
Lab Exercise -~ Serial Communications

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

Pk

Materials Required ACH 400 Training Demo

| ACH 400 Users Manud

Procedure
1) 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
Namepl ate)

2) 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 alowed 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.d0¢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 in 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/Q
Worksheet to sketch how you would wire the lead VFD and
feedback signals.

Note: For demonstration purposes, use, use the demo mounted
0-10 ¥DC pots to simulate the feedback signal.

| /O Worksheet

SCR Reference Voltage

All 10 vDC, 10 mA.

AGND

+106V

Al2

AGND

AO | Output 0 — 20 ma.

o[~I O | ]|w]N

AGND

+24V Aux. Voltage Output +24VDC

| DCOM |

11

DI

12

Di 2

I—A

13

DE3

14

15

DI 5

16

(BN

nNCOM 7

17

ROIC RELAY OUTUT #

18

RO 1A

19

RO 1B

20

RO 2C RELAY OUTPUT #2

21

RO 2A

22

RO 2B




Fill in the Parameter

ACH 400 Lab Exercise-Serial Commun’s

Table with changes to your demo.

Parameter Settings Worksheet

Group 99 Start-Up Data

Setting / Value

Group 01 Operating Data

Setting / Value

Groups 10 — 16 Parameters

Setting / Value

Groups 20 - 26 Parameters

Setting / Value

‘Groups 30 - 52 Parameters

Setting / Value

Summary Questions



ACH 400 Lab Exercise - Serial Commun's

1) What problems did you encounter when trying to set-up a
wiring scheme?

2) Identify the similarities and differences between the ACH
500 (Pl Macro) and the ACH 400 operation.

AL HD
MW

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




ABB

Student Information

ACH 400 AC Drive
Lab Exercise — Rotating Motor Start

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

-

Materials Required ACH 400 Training Demo

| ACH 400 Users Manual

Procedure
1) Power up the ACH 400 Demo Unit and Verify that correct Motor
Datais saved in memory in Group 99. (Per the demo unit Motor
Namepl ate)

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

A customer has areturn 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/0O Worksheet to sketch how you
would wire the lead VFD and feedback signals.

Note: For demonstration purposes, use, use the demo mounted
O-10¥DC ports to simulate the feedback signal.

| 10 Worksheet

SCR Reference Voltage

All 10 vDC, 10 mA.

AGND

+10V

Al2

AGND

AQ | output 0-20ma

||| |lw ]

AGND

+24V Aux. Voltage Output +24VDC

DCOM 1

11

DI 1

12

DI 2

13

DI3

14

™a

15

DI 5

16

DCOM 2

17

RO IC RELAY OUTUT #

18

RO 1A

19

RO 1B

20

RO 2C RELAY OUTPUT #2

21

RO 2A

22

RO 2B




ACH 400 Lab Exercise-Rotating Motor

Fill in the Parameter Table with changes to your demo.

Parameter Settings Worksheet

Group 99 Start-Up Data | Setting / Value
|
Group 01 Operating Data Setting | Value’
-Grouns 10.—16 Parameters _ .. _. | _Settina /Value _
Groups 20 - 26 Parameters Setting / Value
Groups 30 - 52 Parameters Setting | Value




ACH 400 Lab Exercise = Rotating Motor

Summary Questions

AL HD ID
MiIpw

1y

2)

What problems did you encounter when trying to set-up a
wiring scheme?

Identify the similarities and differences between the ACH
500 (Pl Macro) and the ACH 400 operation.

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




ADB

Student Information

ACH 400 AC Drive
Lab Exercise — Sleep / 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) -Become familiar with the basic features and flexibility of the ACH 400
(programming, hardware, etc.)
2) Become familiar with the specific steps required in programming the
drive and how modifications are made.

=

Materials Required ACH 400 Training Demo

1 ACH 400 Users Manud

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

2) 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 left 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 sensor
is 2-10 VDC. The cooling tower has a required control point of 80° F back to the
chi(l)ler. The drive is to shut off below 70°F. The drive is to resume operation at
75° F.

Lnduv-is.doc (a/15/99)
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ACH 400 Lab Exercise-Sleep f Wake

The customer wants to control the cooling tower bypass valve over
the JCI system using the 4-20 ma output from the VFD. Finadly, 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 YO Worksheet to sketch how you
would wire the lead VFD and feedback signals.

Note: For demonstration purposes, use, use the demo mounted
O-10 ¥DC pots to simulate the feedback signal.

| / 0 Worksheet

SCR Reference Voltage

All 10 vDC, 10 mA.

AGND

+1nv

Al 2

AGND

| | AO 1 Dutput 0 — 20 ma.

wlalenn]i|w]rd

| AGND

o

+24V Aux. Voltage Output +24VDC

DCOM 1

11

DI 1

12

D12

13

I3

14

15

DI 5

16

| DCOM?

17

ROIC RELAY OUTUT #1

18

RO 1A

19

RO 1B

20

RO 2C RELAY OUTPUT #2

2]

RO 2A

22

RO 2B

T O Ny N EE Oy BN By ) An = AN Em Eam ar e



ACH 400 Lab Exercise-Sleep [/ Wake

Fill in the Parameter Table with changes to your demo.

Parameter Settings Worksheet

Group 99 Start-Up Data

Setting / Value

Group 01 Operating Data

Setting | Value

_Settinag / Value _. .

Groups 20 - 26 Parameters

Setting | Value

Groups 30 = 52 Parameters

Setting | Value




ACH 400 Lab Exercise — Sleep { Wake

Summary Questions

AL ED D
rfapm

b

2)

What problems did you encounter when trying to set-up a
wiring scheme?

Identify the similarities and differences between the ACH
500 (Pl Macro) and the ACH 400 operation.

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




ACS 401 Hardware
Lab Exercise




ACS 401
HARDWARE LAB WORKBOOK

SECTION #1 ACS 401 PRELIMINARY - STATIC
(no power applied)

1. . Hardware, IC’s and Connectors Seated Properly?

2. Input Fuses (ohms)

3. Input Diode Bridge: + - / e

(Check with digital meter using “diode”” mode)

U, to+ Buss ~ ¥Y 1 OL. (vdo)
V, to + Buss o ¥6 / OL (Vdc)
Wy to+Buss e /> | OL- (Vdc)
Uy to -Buss (ML /%5 (Vdc)
V, to-Buss ©OL_ | 2¥& (Vdc)
W, to-Buss OL- / olff (Vdc)

Note: +Buss = UDC+

4, Output IGBT’s: + - /- +
(Check with digital meter using “diode” mode)

Usto + Buss 0337 1 O (vdc)
Vy; to+ Buss «3%¥ 1 0 L (Vdc)
W, to+Buss o243 7/ O/ (Vd c)
Usto-Buss QL. | & F¥(Vdc)

V;t0-Buss _ @& [ e3¢¢ (Vdc)
W,0-Buss _9& | o 3%3 (Vde)

Note: - Buss = UDC -



SECTION #2 ACS 401 Preliminary - Dynamic

(before enabling)

Input Voltage 990 (Vac) (/4?/ (Vac) (2/90 {Vac)

[EEN

2. Buss VoItageCﬂ 25 (vdc)
3.
(Vac ripple content on DC Buss)
3. Power Supplies:
+5 _S5.1 (Vdo)
+10 _9. (Vdc)
+12 __ /% (Vdc)
+24 _ 27 (Vdc)
SECTION #3 ACS 401 Preliminary - Dynamic
(enabled)
1. Drive at zero speed (Keypad Control)
a. Input Voltage VAC VAC VAC
b. Buss Voltage (Vdc)
(Vac ripple content)
C Output Voltage (Vac) (Vac) (Vac)
2. Drive at SHz
a. Input Voltage VAC VAC VAC
b. Buss Voltage vDC
(Vac ripple content)
o Output Voltage (Vac) (Vac) (Vac)




Drive at30Hz

a. Input Voltage VAC VAC VAC
b. Buss Voltage (Vdc)
(Vac ripnle content!
c. output Voltage (Vac) (Vac)____ (Vac)
Drive at 60HZ
a. Input Voltage VAC VAC VAC
b. Buss Voltage (Vdc)
(Vac ripple content)

C Output Voltage (Vac) (Vac)____ (Vac)
d DC buss to Output Voltage:

U; to + Buss {Vdc)

V, to + Buss (Vdc)

W, to+Buss _ (Vdc)

U; to - Buss (Vdc)

V; to - Buss (Vdce)

W;to-Buss _ (Vdc)
Drive at any extended frequency
. Input Voltage VAC VAC VAC
h. Buss Voltage (Vdc)
€ Gutput Voltage {(Vac) {(Vac) {(Vac)







Procedure For Redqistered 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)

Starsfty.ppt
1217198 1 of 5 LD
BN [

A ElE




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

Starsfty.ppt
12117/198 2 of 5




Procedure For Registered Start-Up
H

5) Upload Program to Panel

- Make a Hardcopy of Final Parameters
- 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
c) You

Starsfty.ppt
12117/08 3 of 5




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 / Tag Out)

4) Use (1) Hand During Start-Up (As Much As Possible)

Starshty.ppt

1217/198 4 of §




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 Analog 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

Starsﬂy.5|
12/17/98 Jof s
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ACS 400 Communications Methods

Protocol = A set of rules that must be followed
by the communicating parties.

Defines the language used to communicate
2 Includes:

E Format of Data

EH Message types and their order

E Error and Flow control

E Currently we use Modbus as a Standard

400comm.ppt 2 of 10

A
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ACS 400 Communications Methods

Leader / Follower Relationship ?
Remote Terminal is the Leader |

Drive is the Follower
I Included as the standard Protocol
I Modbus RTU is an industry standard (i.e. GE PLC’s)
4 Direct connection to any Modbus Master (via RS-485 port)
I2 Easy to implement using a PC or other device

(Write software to control . . .)

2 Not to be confused with Modbus Plus (different protocol)
H Protocol used with Drives Window LT Software

(Same Software use to connect to ACS 600)

400comm.ppt 3 of 10
9/28/98




ACS 400 Optional Field Bus Adapters

- Control Panels : ACS100-PAN
ACS-PAN-A

- DDCS module

-Fieldbus adapters (from ACS600 family):
Profibus(NPBA-02),
Modbus(NMBA-OI),
Modbus + (NMBP-OI),
CS31 (NCSA-QI),
Interbus (NIBA-01),
DeviceNet(NDNA-01)

400comm.ppt 4 of 10
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ACS 400 Drive Control Methods

Overriding Controller i

ACS-PAN-A ,
ACS100-PANRS-232/485

Field busme ’})DCS/Drive bus |7 o rFro s
NPBA-01 — ] ,
il 3 ~
-\ = RS-232
- 1 9600 brs PC Tools.

,‘::5; B Panel bus Drives Window LT

Standard VO = |l | = - Modbus

o - Y -RS232
5 digital inputs 9600 baud.)
2 analog inputs
1 analog output
2rela o ouipy DDCS Module
24v OVref. Option to Fieldbus Modules
RS-485

400comm.ppt 5 of 10
9/28/98
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ACS 400 Communications Methods

Modbus (Leader)

(purchased from another
vendor )
=—=="_g=\\(Mmust contain Modbus RTU

protocol)

RS-232 /485
Converter
(DMT 500PC » CONV)

3
3
-

FHi

=

lim'

1

S L BRI C A
0

400comm.ppt 8 of 10
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Fieldbus Adapters

ACS600 & ACS400

ABB Drives & Power Products

ACSE00mresent!FLDBUSA ppt  08/16/99




ACS600 Fieldbus Parameters

ADAPTER MODULE CONRGURATION (Module type dependent. See module manudl.)

51.01

51.02

51.03

51.04

51.06

51.06

51.07

51.08

T T T T

151,00

51.10

ABB Drives & Power Products

ACS600/present/FLDBUS4.ppt  08/16/99
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FIELDBUS REFERENCE TARGET SELECTION

Defines the drive parameter into which the

.. 8999 value of Data word 3.1 (RIiF3) is written.
3%811 D SET3 Default; 0 (None - Format: xxyy, where xx = Parameter Group
elected) (10 to 89). yy = Parameter Index. E.g. 3001 =
; ksrameter30.01.
... 899¢ Defines the drive parameter into which the
?/%I(_)ZZD SET 3 Tpefault: 0 (None value of Data word 3.2 (RIiF4) is written.
selected) Format: see Parameter $0.01.
90.03 D SET 3 O .. 8999 Defines the drive parameter into' whiph the
VAL 3 Default: 0 (None value of Data word 3.3 (RIZF5) is written.
selected) Format: see Parameter 90.01.

FIELDBUS ACTUAL SIGNAL SELEC

TION

Fixed to 302 (Actual

92.01 D SET 2 [Signal he Status Word is transmitted as Data word
VAL 1 3.02 MAIN STATUS 2.1. (Setting cannot be changed.)
WORD).
Selects the Actual signal or Parameter value
0 9999 to be transmitted as Data word 2.2 {(ACT1).
i Format: (x)xyy, where (x)x = Actual Signal
?/i'EZZD SET 2 )S?fanuallt. 102 (Actual Group or Parameter Group, yy = Actual
1 ?)2 SPEED) Signal or Parameter Index.
: E.g. 103 = Actual Signal 1.03 FREQUENCY;
2202 = Parameter 22.02 ACCEL TIME 1.
0 9999 ;
. Selects the Actual signal or Parameter value
31833[) SET 2 %?fiillt'llooss (Actual to be transmitted as Data word 2.3 (ACT2).
TSRQUE] Format: see Parameter 92.02.
0 ... 9999 ;
. Selects the Actual signal or Parameter value
E%EﬂD SET 4 gief::llté:?)%s éA:tJ'T_IT - to be transmitted as Data word 4.1 (ACT3).
>lgna; <. o Format: see Parameter 92.02.
02 05 D SET 4 Df 9?3?308 Actual Selects the Actual signal or Parameter value
VAL 2 ie::l 3.08 A( LCAUS vt to be transmitted as Data word 4.2 (ACT4).
M?._Dn Y Format: see Parameter 922.02.
;3:06 D SET 4 Dé.f-a?n?t?%OG (Actual Selects the Actual signal or Parameter value
VAL 3 ignal:'i(]ﬁ FAULT to be transmitted as Data word 4.3 (ACTS).

AR Y

Format: see Parameter 92.02.

ABB Drives & Power Products
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[COMMUNICATION INTIALISATION

|98.02 COMM. |NO; FIELDBUS; FIELDBUS Initializes mr:mcgs betmee: drive and
MODULE JADVANT ADVANT for ABB Advart) rsm(u: " 51) odul

Liso ABB DRIVES if allowad
68.07 COMM  {ABB DRIVES; lects the communication profile used by thel
PROFILE [CSA 2830

COM'ROLCONIVIANDSOURCESE.E&TION

adapter module. See
IE? : . Must match the profile setting of the
1 ° at Growp er module,

10.01 EXT1  NOT SEL; DY, ..; COMM.MODULE [Enables the Control Word (except bit 11}
[STRTSTPOIR [COMMMODULE ) lwher EXT1 is selected as control location.
10.02EXT2 [NOTSEL; D1; .. oMM MODULE [Enabies the Cortral Word {except bit 11)
ISTRT/STPDIR [COMMMODULE ) habien EXT2 is selected as contral location.
10.03 Rajikiniag REQUEST Enables rotation drection control as defined
DIRECTION  b-per by Parameters 10.01 and 10.02.
11.02
Di1; ... les EXT1/EXT2 selection by Contral
aLeer . [comMMoDuLE  [COMMMODULE erd bit 11 EXT CTRL LOC.
KEYPAD; ... Fieddbus Reference REF1 is used when EXT1
e JICOMM.REF, COMMREF+AI1
11.03 EXT (COMM.REF; ! ' fs selected as cortrol location.
REF1 SELECT [COMMREF+AI; go“mmEF, 1 section Raferences below for information
COMMREF"Al1 the altemalive settings.
KEYFAD:; ...; leldbus Reference REF2 is used when EXTZ
' JCOMM.REF, COMMREF+AI1
11.06 EXT ICOMM.REF; ' * §s selected as control location.
IREF2 SELECT (COMMREF+AI1: gOMVREF“ Al section References below for information
COMMREF"AN the altemative settings.

OUTPUT SIGNAL SOURCE SELECTION

14.01 RELAY [READY,...; [Enables Relay output RO1 control by Data
RO1 OUTPUT jcoMMMODULE  [COMMMODULE word 3.1 (REF3) bit 13.
14.02 RELAY [READY;..; Enables Relay autput RO2 contral by Data
RO2 OUTPUT |COMMMODULE  [COVMMMODULE bword 3.1 (REF3) bit 14,
14,03 RELAY JREADY; .. [Enables Relay outpul RO3 control by Data
RG3 OUTPUT lcommmopue  [COMMMODULE bword 3.1 (REF3) bit 15.
15.01 MOGNOTUSED; P [Directs the contents of Data word 3.2 (REF4)
01 ANALOCISPEED: . ICOMM MODULE ko Analog output AOT.

COMMMODULE Scaling: 20000 = 20 mA

INOT USED; P Directs the contents of Data word 3.3 (REFS)
MOG SPEED; .. COMM MODULE o Analog output A2,

(COMMMODULE gz 20000 =20 mA,

ICOMMUNICATION FAULT FUNCTIONS

[Determines drive action in case the DDCS
lccrmmunication between the drive and the

B0.18 COMM  INO, FALLT; CONST | Is lost

FAULT FUNC |SP 15; LAST SPEED Note: The ication lass function is
basad on supervision of Data set 1 Writs.

130,19 COMM [Defines the time between DDCS

FLT 0.1t060s 5 oommunication loss detection and the action

[MME-OUT ected by Parameter 30.18.

130.20 COMM Determines the value to which Relay outputs

FLT IZERQ:, LAST VALUE | RO1 to RO3 and Analog outputs AO1 and

1202 are set upon DOCS communication loss.
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ACS600 Command /Status Word

Value

Erter STATE/Description

[Enter READY TO OPERATE

OFF1

Emergency OFF, stop by the selected deceleration ramp (Group 22). Enter OFF1
VE; proceed to READY TO SWITCH ON unless ather interocks (OFF2, OFF3)} are

OFF2

Continue operation {OFF2 inactive)

[Ememency OFF, coas! to stop.
Enter OFF2 ACTIVE; proceed to SWITCH-ON INHIBITED

[Cortinue operation (OFF3 inactive)

[Emargency stop, stop acoonding to fastest possible deceleration moda {limited by ACS
current lmit), Enter OFF3 ACTIVE; proceed to SWITCH-ON INHIBITED. Waming:
motor and driven machine can be using this mode

START

BPERATION ENABLED (Nofe that also the Run enabie sighal must be present on
input - see Parameter 16.01)

Inhitit operation. Enter OPERATION INHIBITED

RAMP_OUT.

Normal operation.
[Enter RAMP FUNCTION GENERATOR: OUTPUT ENABLED

rorce Ramp Function Generator output o zexo.
Drive o current and DC voltage limits in force!

RAMP_HOLD

[Enabla ramp function.
Enter RAMP FUNCTION GENERATOR: ACCELERATOR ENABLED

Hodt rarping (Rarmp Funcion Generator output held)

RAMP_IN_

[Nonmal operation. Enter OPERATING

[Force Ramp Function Generator input 10 2eng

[Fault reset if an active fault exists. Enter SAMITCH-ON INHIBITED

KContinue nonmal operation)

INCHING. 1

INot in use,

ot in use.

INCHING_2

ot in use.

Not in usa,

0

REMOTE_CMC

[Fietdbus (DDCS) contral enabled

IControt Word <> 0 or Reference <> 0: Retain last Control Word and Reference
IControl Word = 0 and Reference = 0: Fieldbus (DDCS) control enabled.
[Reference and deceleration/aoceleration ramp are locked.

EXT CTRLLOC

[Select External Contral Location 2 (EXT2). Effective if Par. 11.021s set to
ICOMMMODULE

[Select Extemal Control Location 1 (EXT1). Effective if Par. 11.02 s set to
ICOMMMODULE

Bit Name Value STATE/Description
1 [READY TG SWITCH ON
9 RDY_ON
0 INOT READY TO SWITCH ON
1 |READY TQO QPERATE
1 RDY_RUN
0 JOFF1 ACTIVE
1 JOPERATION ENABLED
2 RDY_REF
0
1 FAULT
3 [FRIPPED
¢ Mo fault
1 [OFF2 inactive
4 IOFF_2_STA
¢ OFF2 ACTIVE
1 [OFF3 inactive
5 OFF_3_STA
¢ OFF3 ACTIVE
1 SWITCH-ON INF IBITED
8 [SWC_ON_INHIB
[
1 Maming/Alarm
T IALARM n:
¢ No Waming/Alarm
1 OPERATING. Actual valua equals reference value (= is within tolerance limits)
8 AT_SETPOINT
¢ tActual valus differs from reference value (= is outside lolerance limits)
1 Drive control locetion: REMOTE
9 |REMOTE
¢ Drive control locstlon: LOCAL
1 Actual frequency or speed valua equals or Is greater than supervision limil (Par. 32.03).
10 [ABOVE_LIMIT [Valid in both rota lon directions regardiess of value of Par. 32.03
@ JActual frequency or speed value is within supervision limit
1 [External Contrel Location 2 (EXT2) selected
11 [EXT CTRL LOC
¢ [External Control Location 1 (EXT1} selected
1 Run Enable signal received
12
¢ No Run Enable rceived
19
to
14
4 [Error in DDCS ocmmunication (between fietdbus adapter module and drive).
I IAdapler ceases b3 communicate with the master
0 |DDCS communication OK

12
1%

Reserved

ABB Drives & Power Products
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ACS600CSA2.8/3.0 Command/Status

Bt Harme Dhacription Bt lams Deacription
READY 1 = Drve Readyto Stan o recanad
Q= Inifdizing, or Inifdission Bt N ENABLE s ENADLED
1 ENABLED 1 = Enabled 0= Comttosp
0= et Enbled 2 ONIOFF 1= Uose man contactor (OC Onhy)
2 ONAFF 1 = htain Contactor Closad OO 0= Open main contactor
0 Main Conmenr Open 3 START/STOP 0-> 1 Sort the diive
3 RUNMING 1= Ddve Running w, Selected Reference 0= Stop the drive tonomd sop mode
0= Dihe Stpped 4 FLDL_ON 0-* 1= Gene = & fux tothe motor
4 QUICK_STQR 1 = Quick Sop Acive 0=
0= HoQuick Sep 5 CNTRL_MODE 0= Select Contrcl Mode |
5 REMOTE 1 = Drive in Remote Mode - 1= Salect Contral Mode 2
0= D in Local Mode ) QUICK_STOP 1= Smp the dive o quic stop made
6 resened D=
7 rmoered
? ATSETPOINT | 1= Die =t Rafornee ) RESET FAULT 0>1 Resetdive Gt
8 FALLTED 1= Actihe Fault
0 = No Actve Fauls g9-15 msened
g8 TWARNING 1 = Acte Wiaming Table 32 The Command Ward
0= Ha Acive Wamnings
10 LM 1= Drive 2t Limit
0= NoAcfve Umie
11...15 msened

Tabk 5-3 The Status Wont

ABB Drives & Power Products
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ACS400 Command / Status Words

Hit [Vl Desoription Bt |Vaue] _ Descrigtion
L Eee o i
0 0 Ervergenoy CFF. Rnplosiop aooodrg toperameler 2XB deoder tirve 1. Brer of1 aciveg 1 ey tocpardte
procesdtoresdy oswitchanuess dher intertods (O, OFFY areadhe: U ol et
1 |Grtine qpaation(R2inedive) 1 lperationerbied
1] o [FrewyCF. aesttosm 2 0 Nt reay (cprationintitied
Erter off2 adtive; procsedto saitchaniintihited 0-1 Ifait
1 (Grineqeda(OF3irede) 3 [0 pofat
2 0 Emengaroy siep. Drive rarmps tostopaccondng o parader 206 decdler time 2 Brter of3 4 | R2ireche
ivey roosed toswitchaninhitited 0_lif2zive
0.1 [Nt qreionereed (Nitetret dsotreRineretiesige mustberesert anadgte i 5 |1 [didinedie
3 - seepararetle 1601 nerdde (1) mm titited
0 [Inhikit qperation Erter cparaticnintibited 6 5 '
4] |hed 1 |y damecet ALHAT, ALTS, AL, i AZB
4 [N gperetion 7 [0 odam
5 Erter ravpfurdion gereretar: acoderctor erebied o | |lopereting Acuel\aluseqpels reference velue (=i wittn toerance i),
0 [HetanpirgRavpRudionGararaor atout hed) 0 |Adud vaue difers fromdference vaue (= is autside tdleranoe lirits)
6 1_|Nomd qperdion B qpareting g |1 [Dhvectrd loction rervdte
0_lFowRampFndion Gererator input oo 0 %’::’“g;fm"’?‘ Py Y e eep ey
- (erter swtchanirhitited) Le .s.mused' perareter ocris supenvisionlli
’ 001&&&@ 0 | iGopSpevson
™ 0 [Thevaue o first supanised parameter is bdowsupardsion linrt
o| s 11 |1_JExtemd cortrd kocetion 2 (e2) selected
0_|Fxtamal cortrd location 1 (ext1) selected
” 1_[Set edard axind loction 2 (42 1 |1_|RnErtiesid recsved
0 atard aird lacation 1 (e¢1) 0_NoRnEretiesigd recsived
21 13to
= Ei 5| (e
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Modbus Parameter Mapping

. Data Sets Register addresses 4GGPP are shown in 7abe &-1 ‘Parameter Map-
ping: In thistable ¢33 isthe group number, and PP is the parameter
¢ Data set 1 : Control word number within the group.
o Data set 2 : Reference 1 swarp | 53 FP |
40001 — 40006 00 Datasets Ot Daaset 1
o Data set 3 : Reference 2 - 02 Damset2
o Data set 4 : Status word o0 Damset o
0101 - 40126 01 Acnid Vaues 01 Process Speed
eDataset5: Actual value |
26 Contral Dev.,
¢ Data set 6 : Actual value 2 HOOT #1003 | 10 Grow 1 0 o1 Pamm 101
_- 0G Param 103
® Actual values
. 4E=01 — 48205 23 Grouyp &2 01 Pamm 93.1
o Actual values 1 to 32 as in control panel 5 Param G35
40001 - 48208 29 Sartup Daz 01 Lenguage
® Groups (9 Mator D Run

i Table 6-1 P ter Mapp
o Groups 1 to 99 as in control panel ? arame ter Mapping

ABB Drives & Power Products
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Modbus Register Configuration

® Modbus Registers are configured as 4xxxx register numbers

® Take the Group # and the Index # and place a 4 in front of the
Group

¢Parameter 1.02 SPEED =40102
eoParameter 22.02 ACCEL TIME 1 =42202
eoParameter 30.12 STALL TIME =43012

ABB Drives & Power Products
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Modbus DataSet Reqister Numbers

® DataSet 1 Register Numbers
oDataSet 1 Word 1 (Command) =40001
¢DataSet 1 Word 2 (Speed Refl) 240002

+DataSet 1 Word 3 (Speed Ref2) = 40003

® 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
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Modbus DataSet Register Numbers

® DataSet 3 Register Numbers
e DataSet 3 Word 1 (Param 90.01) = 40007
¢DataSet 3 Word 2 (Param 90.02) = 40008

¢DataSet 3 Word 3 (Param 90.03) = 40009

® DataSet 4 Register Numbers
eDataSet 4 Word 1 (Actual 3; Param 92.04) = 40010
eDataSet 4 Word 2 (Actual 4; Param 92.05) = 40011
eDataSet 4 Word 3 (Actual 5; Param 92.06) = 40012

ABB Drives & Power Products
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Modbus Setup

® Hardware:

o Connection of twisted pair data cable
(Belden 9841)

© Connection of 24V dc power supply
o Earthing strip

X1 Description
D(P) | D(P) = Dxata Positive (Conductor 1 in twisted pair)
D(N) | D(N) = Data Negative (Conductor 2 in twisted pair)
DG | DG = Data Ground
SHF | Filtered Shield (Grounded via an RC Filter)
SH | Shield (Grounded)
0V | Power Supply for the module (3W)
+24V | From th2 NIOC card of the ACS 600 (Terminals
X23.1 = +24V, X23.2 = Ground) or from other stable
power supply
8 PE { Ground

~N (o] PN -2

® Software:

*Activation of adapter through par. 98.2 Number |  Parameter ] __Settings _ | Default
Group 51 — COMM MOD DATA
o Modbus settings in group 51 212 TMODBUS MODE | RTU wight 1 1| R0 wig
dg:rst
51.3 STATION NUMBER ??2_::':' 247
514 BAUD RATE 1200 / 2400/ 4800 / 9600
1 1 . 9600 / 19,200
o Appl ication: 515 PARITY NONE/ ODD7EVEN | NONE
) 51.6 GOOD MESSAGES 0- 32767 0
0 Setting of start/stop, reference, enable, 517 BAD MESSAGES __|0- 32767 0

fault reset location(s)

0 Setting of communication time-out time
and function

ABB Drives & Power Products
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Modbus & Modbus Plus Multidrop

(opives ] (Drives | [(or1ves] (privEs) [orives] (orive ]
CHO CHO CHO CHO CHO
RLT RLT RIT RIT RLT R
. S L3 . ¥ ¥

r
R
8T
P O
NMBA-C1 V1.6 -or-
NMBP-OI V1.3

MASTER CONTROLLER W\
MODBUS/MODBUS+ COMM.

NOTES:
I. Maximum plastic fiber optic link is 10 m.
2. NMBA-01 Module may be powered from the ACS 6001400 24v 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
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Modbus Plus Register Configuration

® Modbus Registers are configured as 4xxxx register numbers

® Take the Group # and the Index # and place a 4 in front of the
Group
oParameter 1.02 SPEED U 40102

¢Parameter 22.02 ACCEL TIME 1 = 42202
¢Parameter 30.12 STALL TIME = 43012

ABB Drives & Power Products
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Modbus Plus DataSet Register Numbers

® DataSet 1 Register Numbers

eDataSet 1 Word 1 (Command) = 40001
eDataSet 1 Word 2 (Speed Refl ) = 40002
oDataSet 1 Word 3 (Speed Ref2) = 40003

® DataSet 2 Register Numbers
sDataSet 2 Word 1 (Status) = 40004
eDataSet 2 Word 2 (Actual 1; Param 92.02) = 40005

¢DataSet 2 Word 3 (Actual 2; Param 92.03) o 40006

3y
ABB Drives & Power Products o
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Modbus Plus DataSet Register Numbers

® 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

® 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
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MSTR Block Write Function Config

MSTR: Modbus Plus Network Node Transaction Page 1/ 1

MSTR Operation Function Code: 40200{INT = 1|DEC

Error Status: 40201}INT = O|DEC

Number of Registers Transferred: 40202|INT 3|DEC

Function-dependent Information 40203{INT 1|DEC

Routing 1, Destination Device Address: 40204 |INT 3{DEC

Routing 2, Destination Device Address: 40205|INT = 1|DEC

Routing 3, Destination Device Address: 40206|INT = 0|DEC

Routing 4, Destination Device Address: 40207 |INT = O|DEC

Routing 5, Destination Device Address: 40208]INT = O|DEC

Function Codes:

1->WRITE DATA 2->READ DATA

3->GET LOCAL STATISTICS 4->CLEAR LOCAL STATISTICS

5->WRITE GLOBAL DATABASE 6->READ GLOBAL DATABASE

7->GET REMOTE STATISTICS 8->CLEAR REMOTE STATISTICS

9->PEER COP HEALTH ’

AR L8 W)

ABB Drives & Power Products It l Y,
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MSTR Block Read Function Config

MSTR: Modbus Plus Network Node Transaction Page 1/ 1
MSTR Operation Function Code: 40200INT = 2:DEC
Error Status: 40201{INT = 0|DEC
Number of Registers Transferred: 40202|INT = 3|DEC
Function-dependent Information 40203|INT = 1|DEC
Routing 1, Destination Detice Address: 40204(INT = 3|DEC
Routing 2, Destination Detice Address: 40205|INT = 1{DEC
Routing 3, Destination Detice Address: 40206(INT = O|DEC
Routing 4, Destination Device Address: 40207{INT = 0IDEC
Routing 5, Destination Detice Address: 40208|INT = 0|DEC
Function Codes:
1->WRITE DATA 2->READ DATA
3->GET LOCAL STATISTICS 4->CLEAR LOCAL STATISTICS
5->WRITE GLOBAL DATABASE 6->READ GLOBAL DATABASE
7->GET REMOTE STATISTICS 8->CLEAR REMOTE STATISTICS
9->PEER COP HEALTH i I !

ABB Drives & Power Products
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Modbus Plus Setup

® Hardware: -
. . . 1 Description
*Connection of twisted pair data cable 1| s24V_| +24VDC (1o X23:1'of ACS500)
2 | GND = Signal Groun
(Belden 9841) 3 V. ovDC (togX23:2 of ACS5600)
*Connection of 24V dc power supply
+ Earthing strip
Nutber | Pararmster | Settings I Defauit
Croup 51 — COMVIMOD DATA
R NvVBP-01
e Software: S Trroroon. MODBUS PLUS, MBD FAST | MODBUS FLUS
513 STATION 1-64 64
o Activation of adapter through par. 98.2 neLSUDMD e 5
. . §51.6 GDOUT1 0-6 0
+ Modbus settings in group 51 5i7_{GoouT2 0-6 0
518 [GDQUT3 0-6 0
5.9 |CDINISTN 0-64 0
5110 | GDINTWRD Q-3 g
. . 5111 [ GDIN2STN -
® Application: S TR ol g
51.13 GDING STN o-Ww 0
¢ Setting of start/stop, reference, enable, 5114 , GDINGWRD 0-31 0

fault reset location(s)

& Setting of communication time-out time
and function

ABB Drives & Power Products
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Modbus Plus Multidrop

® NMBP-01 VI .3 supports Multidrop applications

® Up to 8 Slave drives are supported by One NMBP-01

® NMBP-01 module resembles a Modicon Bridge
Multiplexer, which means Global Data is not supported
when configuring module to support Multidrop
applications

® MSTR Instruction used to Read / Write information to
Individual slaves

® Slave Drives Number Channel O Node Address
consecutively by there location in the DDCS fiber optic
ring. Number the First Slave Channel 0 Node as “1°.

® MSTR Instruction Changes “Routing 2” deS|gnat|on to
write to each individual slave drive

ABB Drives & Power Products
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DeviceNet Networks

The NDNA-01 Adapter normally receives its 24VDC module
power via the DeviceNet Network Cable and not from the
ACS600/ACS400 24VDC power supply. However this can
cause problems with the network in a certain situation:

® |f the Network and the Drives are not powered up
simultaneously. Because the NDNA-01 module is configured
by the ACS600 / ACS400, if the Drive is not powered up
along with the module, it will never be configured and the
DeviceNet Network will Fault.

® A way to correct this problems is power the NDNA-01 adapter
from the ACS600 / ACS400 24VDC power supply. This
guarantees that the module will always power-up with the
drive, thus being configured properly.

ABB Drives & Power Products
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DeviceNet Setup

. X1 Description
® Hardware: 1 TPE Ground
2 PE
+ Connection of Belden YR-29790 or 3 |PE
equivalent 5 TCANF | DevicsNet Bus Signal i
. 6 | SHF Cable Screen AC Grounding (via RC filter)
¢ COﬂﬂECtIOﬂ Of 24\/ dC power Supply 7 CAN_L DeviceNet Bus Signal Low
. Earthing Strip 8 ov Power Supply Common
Number Parameler Settings Default
1 FIELD BUS NDNAD1 V2.x -NDNA-D1 V2.x
® Software: § %S%ATE ?0)_ ?gsl-aws\-t{)soomw.e. ?tla)‘.zsksm
S N b CORECT @ | moade shows vaue o
*Activation of adapter through par. 98.2 U aC gy T | G ECT et st poser:
BUS_OFF; (6) COM.
« DeviceNet settings in group 51 Ay e
) 5 PROFILE SELECTION | (0) ABB DRIVES; {1) CSA (0) ABB DRIVES (1) CSA
¢ Allen-Bradley DeviceNet Manager R LT T Y T v
SELECT TRANSPARENT, (2}
7 POLL/COS INPUT PARAMETERS; (3) EXT.
. . COS DATA OLTPUT
® Application: o [arSTsEcuRT (BT
PARAMETERS
¢ Setting of start/stop, reference, enable, 10 |ONASETINDIDES | ()FRA DSER(DFRA | (DIFBADSETH
fault reset location(s) 1 SEEEORFESCAR |0V 1560
13 ABB DRIVES STOPM. | (0) COAST STOP; (1) RAMP | (0) COAST STOP
e No Parameter access allowed i TR SE T o0 T

& Setting of communication time-out time
and function

ABB Drives & Power Products
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NPBA-02 V2.2 .GSD File Example

. H . ; Maximum responder time for supported baudrates

] : Profibus Device Database of : L] MaxTsdr_9.6a0 60

. ; ABB-NPBA-02 PROFIBUS slave ] MaxTsdr_19.2 = 80

L ; Model : ABB-ACS600-NPBA-02 . MaxTsdr_%3.75=60

® Description : PROFIBUS slave Device L MaxTsdr_187.5 = 60

. ; Language : English . MaxTsdr_500 =100

[ ; File Create Date : 03/1111997 ® MaxTsdr_1.5M = 150

] ; Author : ABB Industrietechnik AG- jebril

L] ; b ; Supported hardware features

® #Profibus_DP ® Redundancy=0

L ; Device identification . Repeater_Ctrd_Sig=0

] Vendor-Name = “ABB-DRIVES ] 24V_Pins=0

] Model-Name = "ABB-ACS600-NPBAO2"

® Revisionao "B L ; Suppotted DP features

L Ident_Number = 0x0815 L Freeze-Mode-Supp = 1

] Protacol_ldent=0 ® Sync-Mode-Supp = 1

® Station-Type = 0 L Auto_Baud_Supp=z1

[ FMS_Suppo 0 . Set-Slave-Add_Supp =0

L Hardware_Release = “NPBA-02

. Software-Release = “2.0” . ; Maximum length of user parameter
® User_Prm_Data_Len=0

[ ] : Supported baudrates

L 9.6_supp=1 L ; Maximum polling frequency

L 18.2_supp=1 . Min_Slave_Intervall = 40

] 93.75_supp=1 ® Modular-Station = 1

. 187.5_supp=1 L Max-Module = 3

L 500_supp =1 L] Max_Input_Len = 32

L] 1.5M_supp=1 L Max, Output_Len = 32

® 3M_supp=0 ® Max-Data-Len = 64

[} BM_supp=0 ] Max_Diag_Data_Len =8

° 12M_supp=0

ABB Drives & Power Products + iDiagnose byte =6 +2.=8(bzw. 16)
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Unit_Diag_Bit{2) = "Istwert wird nicht aktualisiert”
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Profibus Register Number Config

Profibus has the capability to Read / Write to all parameters in
ACS600 & ACS400. Below is a list of Groups and the number
parameters within the Group that Profibus will support.

® Group 1> 11050

® Group2>1to 25

® Group 3>1to 25

® Group 10-51 >1to 25
® Group 52 -97 > 1t018
e 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 ACS600 &
ACS400.

® Formula 1: 25[Group# - Offset + (Index# / 25)]

#Group 10 - 41 Offset = 6
¢Group 50 - 51 Offset = 10
+Group 98, 99 Offset = 22

® Formula2:1050 + [(Group# - 52) * 18] + Index#

eUse only for Groups 52 to 97

ABB Drives & Power Products

ACS600/present/FLDBUSY ppt  08/16/99 30



Profibus

FMS / DP

® Profibus includes 2 profiles
¢ FMS for acyclic communication
v DP for cyclic communication

® Profibus-FMS

v Makes use of parameter numbers
v Reduces I/O on the PLC side

® Profibus-DP

# Makes use of so called PPO-types

v Most commonly used in industrial
applications

ABB Drives & Power Products
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Tuble 62 PPO Message Typeés.

Param eter
Identification
Cw | REF

8] |IND| VALUE [ o\ ACTIPEH\F‘DZlP[ﬁ\PDd'FBSlPDS'PDT‘PDB

Twe1r.|.|.|.|.|.|
rwezri.l.l.l.l.l.lll.ﬂ
Type 3 EJ

|
Type 4 !_llllllllllll

Process Data

T‘J’PES'Ellllllllllll|Illllllllll[lJ

*PROFIBUS-DP Only

Pa ameter ldentification:

1D - Pa ameter |denvification

IND -indexfor Arrays

VALUE -Parameter Vdue (Man. 4 butes)

Process Datx

CW = Contrel Word from Master to Slave (see T able 5-3}

S\ = Suatus Word from Slave to Master (see Table G}

REF ~Refererce Value (from Mastes to Slave; see page 6-11)
ACT -Actual Value (from Slave to Master; see page 6-13}
PD -Process Daa(Data sats)




Profibus Earthing

PROFIBUS

NPBA-01 NPBA-01

Tk Pﬂ lHﬂ

Fiyure 43 PRQFIBUS buscabie canhections

ABB Drives & Power Products
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ACS 400 Standard Drive RS 485 Connection
ACS 400 Std. Drive RS232/Drives 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
34FY61492828

ACS 400 User Manual

Copyright © ABB Industry Oy

rs485-2321 Drives Window LTab.fm



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 4007

a
b.

2. What interface typicaly is used with RS 485 Protocol ?
a  What drive channdl is this?

3. What interface typicaly is used with RS 232 Protocol ?
a  What drive channdl 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 S1?
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 19200bps?
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
circuit?

Coowiaht © ABB Incustry Ow
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2.2

2.3

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 4CS 140 RS 485
and 232 Adapter, Installation and Sart-Up Guide

3. Confirm the operation mode is RS 485 (via jJumper S5)

4. What parameters have to be set for successful communication at the drive when
using the adapter?

a

b.

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 100O-PAN is not connected.

5. What are the default communication settings for the drive as used with the ACS
100-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?

Using Adapter for RS 232 Operation With Modbus Protocol (To PC)
1. Set the operation mode of the adapter to RS 232 with jumper 4.
2. Connect serial cable from drive X4 to computer serial port.

3. Start computer. If computer is passworded, the password is ABB.

Copyright © ABB Industry Oy
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Note: do net check the box that says ‘do not shew 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 ayellow color. This allows you to control the drive viathe local control
panel on the PC.

6. Go to the System Configuration 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 the far 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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2.4

8. What are the reference units on an ACS 4007

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?

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 in 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 .1 sec. (this is done in the Parameter
group number 22 *ACCELADECEL”). 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? ?
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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?

7. How can you close all opened groups simultaneously?

8. If one changes a parameter value off-line, how is this indicated?

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 rame or by highlighting
the signal names and using the “select™ 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” / “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.

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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2.6

6. Using right mouse button click on a waveform and observe the values that can be
measured digitaly.

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?

Drive Window Fault Logger

1. From “Tools”- menu select “Fault Logger.” What response do you observe?
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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

== + H H ] 3 an B ™0
To familiarize user with connection and configuration “fthe DDCS

AaaiiAiaies s wewd

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
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Section 2 Drive/DDCS Module Set - Up

2.1

2.2

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 driveis
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?

Connecting/Using the DDCS Adapter Module in conjunction with a fieldbus
adapter

1. Unpack the DDCS module from the storage box.

Note: The DDCS adapter must not be connected or disconnected with drive power
on. Doing so Will cause a failurein 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 fieldbus 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.

Copvright © ABB Industry Ov

DDCScommiab.fm



2.3

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:
a) Configure the drive to sunervise the value of any of the operating data parameters 131,

132 or 133 using the parameters in Group 32 Supervision.
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 1-
133 some value that is either above or below the given supervision limits (See Table 6 in
the DDCS Manud).

9. The analog output can be controlled in the following way:
a) Set the AO 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).

Fieldbus Module Setup
1. NBAA-0 1 Building Automation Adapter Module Overview

a) FLN LAN protocol is a master/follower seriad 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 deding with the drive end or FLN end of
the system.

c) Each drive can be accessed by a full complement of System
600 features.
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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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