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INSTALLATION. OPERATION & MAINTENANCE MANUAL

Read this entire manual before proceeding.

SECTION I _ INTRODUCTION

1-1 This manual provides general instructions for the installation and
maintenance of the package pumping unit manufactured by Flo-Pak, lnc. /
A Business Unit of Patterson Pump Company, Toccoa, Georgia.

1-2 After carefully uncrating or unpacking, check the equipment against the
shipping papers, and inspect for any damage incurred during shipment.
lmmediately notify the carrier of any damage or shortage found.

1-3 The type and sizing of the unit was built to meet requirements provided by
the purchaser. Among the more important requirements are the following:

. Liquid pumped

. Flow in gallons-per-minute

. Temperature of liquid pumped degree Fahrenheit

. Suction condition, pressure or lift

. Discharge pressure

. Power supply characleristics

. Location

1-4 If any of the requirements change after the order was placed, we suggest
that each change be reviewed with the factory.

CAUTION: Operation of the package under conditions different from the
design requirements may void the warranty!

SECTION II - INSTALLATION

A BUSINESS UNII OF PATIERSON PUMP COMPANY

P.O. BOX 790
Toccoa, Georgia 30577

Telephone: 706-88&2101
Fax: 706-88G.0023

www.flo- k.com

i
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2-1 Location

Select a location for the package which will be clean, well ventilated,
properly drained, and provide accessibility for inspection and
maintenance. Outdoor installation may require protection from the
elements, particularly freezing.

PACKAGE PUMPING SYSTEMS

"** lnstallation
*." Operation
*** Maintenance

Read the entire manual before attempting to install, operate or repair this
equipment,

Properly installed your Flo-Pak package will give you satisfactory and
dependable service. We urge that you carefully read these step-by-step
instructions to simplify any problems of installation, operation or repair.

Failure to read and comply with installation and operation instruction will
void the responsibility of the manufacturer and may also result in bodily
injury, as well as property damage.

This manual is intended to be a permanent part of your package
installation and should be preserved in a convenient location for ready
reference. lf these instructions should be come soiled, obtain a new copy
from Flo-Pak. Be sure to include the package serial number you request.

2-2 Foundation

Concrete (reinforcement as necessary or required) is most widely used for
the foundation. ln sufficient mass it provides rigid support which
minimizes deflection and vibration. lt may be located on soil, structural
steel or building floors, provided the combined weight of the package,
grout and foundation does not exceed the allowable bearing load of the
support. Allowable bearing loads of structural steel and floors can be
obtained form engineering handbooks, building codes or local
communities which give the recommended allowable bearing loads for
different types of soil.

2-3 Before pouring, roughen the top surface to provide a good bond.

Ordinarily the proportions used are 1 part cement to 3 parts sand and 4
parts medium aggregate.

2
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2-4 lf vibration or noise will be objectionable, as in office building, it may be
advisable to.use vibration dampeners between the package unit and
loundatlon in conjunction with suction and discharge- piping vibration
suppressor.

2-5 Mountinq

Set the package unit on the foundation base. Level the unit and check the
alignment on the bearing frame units; tighten the foundation bolts.

Reliable, trouble-free and efficient operation of the unit depends on the
conect alignment of the pumps and driver shafts. Misalignment may be
the cause of:

a. Noisy pump operation
b. Vibration
c. Premature bearing failure
d. Excessive coupling wear

Note: Complete units are aligned at the factory. Experience has shown
that all bases, no matter how rugged or deep in section, will twist
during shipment. At the very least, the alignment 4?t sl be checked
after mounting.

Factors which may change the alignment of the unit after the initial
installation:

a. Settling of the foundation
b. Springing of the base
c. Piping strain
d. Settling of the building
e. Shift of pump driver on the foundation

2-7 Groutino

Grouting compensates for unevenness in the foundation and the base, as
well as distributes the weight of the unit uniformly over the foundation. lt
also helps to prevent the unit from shifting after mounting. lt is essential
that the unit be expertly grouted by use of non-shrinking grout. Grout the
unit as follows.

a. Build a form of plywood or thin planking around the foundation to
contain the grout. Support adequately to prevent deformation.

3
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b. Soak the top of the concrete pad thoroughly with water before

grouting. Remove all surface water before pouring

c. A recommended mix of grout satisfactory for most applications is as
follows:

1 . One part of normal Portland Cement - 94#
2. One part of Embeco Cement - 100#
3. One part of coarse clean sand - 100#
4. One and one-half parts of %" pea gravel (1/z cu. Fl.)
5. approximately 5 % gallons water

e. Approximately fourteen days after the grout has been poured or
when the grout is thoroughly dried, apply an oil base paint to all
exposed surfaces of the grout to prevent air and moisture from
coming in contact with the grout.

2-8 Pipinq

Note:

The suction and discharge piping should be arranged for the most
simple, direct layout and be of sufficient size and lnternally free of
foreign material. The piping must never be pulled into position by the
flange bolts. lt must be be independently supported and arranged in
order to not induce any strain on the package.

Piping should be cleaned and flushed prior to installing the
package. A large number of packing, mechanical seals and
seizure troubles of the pumps are due to improperly cleaned
system.

2-9 Electricitv

Connect the power supply to the package conforming to the National
Electrical and local codes. Line voltage and wire capacity must match
the rating stamped on the control panel nameplate.

a. Only when the coupling halves are disconnected (frame
mounted pumps) and the water supply is to the suction of the
pumps, momentarily energize the panel and check that rotation
of the pumps is correct by setting the hand-off-auto switch into
the hand position.

4

d. Pour the grout into the base and, while pouring, tamp liberally in
order to fill cavities and prevent air pockets. ln order to prevent the
base from shifting, grout 4" out from all sides of the base. Slant
outside edges of the grout to prevent chipping.



b lf the rotation is inaccurate. cr
three power leadr. ""ct by changing any two of the

SECTION III - LUBRICATION

3-1 Couolings

Couplings with rubber drive parts do not require lubrication; however, most
couplings do require some form of lubrication. After completion of
installation and alignment, and before operating the unit, lubricate
couplings in accordance with the manufacturer's specific instruction
contained in the package installation manual.

3-2 Ball Bearinqs

Reasonable care and proper lubrication of bearings will result in many
years of service. The lubricant provides a film between the balls,
separator and races, giving low friction and preventing excessive
temperature rise and corrosion.

3-3 The normal life of ball bearings is terminated only by fatigue. lmproper
lubrication practices are the primary cause of failure. Good practice
includes ihe following:

a. Keep lubricant clean; provide and use a dust-tight cover on the
storage container.

b. Use the oldest lubncant first

c. Clean lubrication fittings before re-lubrication

d. Use clean dispensing equipment

e. Use the proper amount of lubricant. Too much grease results in
churning and unnecessary power consumption, rapid heating to
high temperatures which break down the grease.

f. Use the correct lubricant. Grease Lithium Soap Base, meeting
National Lubricating Grease lnstitute Grade 2 specifications. This
has a safe operating temperature higher than 300 degrees
Fahrenheit.

5
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34 OperatinoTemDerature

Use of the lubricants and procedures given in this manual will allow safe

"p"rrtii" 
at bearing temieratures to- 250 degrees Fahrenheit Past

"ip"ii.n"", 
howevei, indicales the normal temperature will not exceed

25b degrees if the pumped fluid is well below that temperature

3-5 A high normal operating temperature is not a sign of bearing failure.
Normal temperatures vary with the seasons and the environment and may
range from 0 to approximately 200 degrees Fahrenheit. A continuous rise
from established normal operating temperature indicates trouble and
probable failure of the bearings. Shut down the unit immediately.
Disassemble, clean and inspect the bearings. Replace if required.

3-6 Re-Lubrication

Grease that has been in service does not "wear away." lt needs replacing
only because of contamination by dust, melal particles, moisture or high
temperature breakdown.

a. Thoroughly clean greased fitting.
b. Remove grease drain plug on equipment so equipped.
c. lnject clean new grease.

SECTION IV - OPERATION

4-1 When making an initial start, after installation or major maintenance, check
the following:

1. When possible, turn the pump shaft by hand to make sure parts do
not bind.

2. Open suction valves.
3. Start drive in "hand" and check rotation. (Correct as necessary.)
4. With pump running in "hand" regulate system pressure by ad.justing

the pressure regulating valve. (See data sheet in manual.) Repeat
this for all pumps on package.

6

a. Coupling alignment (if frame mounted).
b. Bearing lubricant on pumps and drives.

4-2 Start the package as follows:



SECTION V- MAINTENANCE

WARNING - DISCONNECT THE POWER TO ANY ROTATING OR
ELECTRICAL COMPONENTS BEFORE STARTING ANY
REPAIRS!

Regular consistent maintenance is the best way to avoid serious trouble
which may require taking the unit out of service for extensive repair.

5-2 Bearinqs

It is essential to provide proper lubrication and keep bearings clean.
Frequency of lubrication must be determined by experience as it depends
upon bearing size, speed, operating conditions and location
(environment). Table 1 should be used as a guide for grease re-
lubrication.

TABLE,I
Ooeratinq Conditions Lubricate

E'I

Normal, 8-hour day operation.
Area free of dust and damaging atmosphere.

Severe, 24iour day operation.
Area with moderate dust and/or damaging atmosphere or
outdoor service.

Light, approximately 1 0-hour week.
Area relatively free of dust and damaging atmosphere

Every six (6)
months.

Every month.

Every year

5-3 Alignment - (Bearing frame unit only) - Check alignment yearly

7
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Problems

Failure to deliver
liquid or sufficient
pressure.

Vibration or noise.

AII pumps running
Iag units cycle off
and back on again

lncorrect pump rotation. Change rotation.

Discharge head too
high.

TABLE 2
Probable Cause

Control valve not
adjusted correctly

lmpeller passages
reslricted.

Pump not up to speed

Mechanical problem in
pump or driver.

I\ilisal i g n ment bearin g
(frame units only).

Worn ball bearing.

Cracked foundation

Too low setting on start Readjust
delay timer.

Remedv

Adjust control valve. (See valve
manual.)

Replace wom parts.

Replace or repair impeller.

Check suction and discharge pressure
and determine the total dynamic head.
lf TDH is lower than rated, throttle
discharge valve to rated TDH.

See if unit turns freely.

Realign unit

Replace bearings.

Replace foundation

Readjust.

8

Check that all discharge valves are open
and discharge line is free form
obstructions. ln some cases the
installation needs to be altered or pump
of suitable rating supplied.

Disassemble the pump and clean the
impeller.

Check for low motor voltage or motor
overload.

Wom wearing rings.

Damaged impeller.

Overload of driver. Total head lower than
rating

Control valve setting
and start pressure
switch not adjusted
correctly in relation to
one another.



All pumps running
lag units cycle off
and back on again

Low suction alarm
tripping.

Low suction switch
adjusted incorrectly or
poorly.

TABLE 2
(Continued)

Package undersized for Verify operating flow and head
load.{-

\
Check adjustment

Check suction pressure with test gauge

All other alarms. Switches adjusted
incorrectly.

Readjust

Actual alarm condition. Verify and correct.

-- - Delay timer set too low. lncrease time delay.

Spare Parts

To keep delay to a minimum when package repairs are required, we
suggest that the following spare parts be stocked:

Panel

a. Spare set of fuses.
b. Spare timer.
c. Spare relay.
d. Spare system pressure switch and suction pressure switch

Pumps

a. Spare mechanical seal for each size pump
b. Spare casing gasket for each size pump.
c. Spare shaft sleeve for each size pump.
d. Spare impeller for each size pump.

5-5 To obtain quick and accurate service when ordering spare parts, provide
the following information.

1. Package serial number.
2. The name and number of parts shown on the data provided for the

individual component.
3. Quantity required on each item.

9
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Aid may be obtained from the Flo-pak representative in your area or from thefactory.

Flo-Pak, lnc.
P.O. Box 790

Toccoa, Georgia 30577
Telephone: 70G886-21 01

Fax: 706-886-0023
www.flo-oak.com

A Business Unit of Patterson Pump Company
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SEQUENCE OF OPERATIONS

x
A lieslEa$ uall Ol Peliorcln Pr{np co$pEil/

Tri-plex Booster
Rev 10712512007

Basic Operation
The pumps are started and stopped according to an adjustable pressure set-
point with the pressure being sensed by the remote pressure transducer
(mounted and wired by others) and pressure being controlled by varying the
VFD(s) speed by means of PID control. The remote pressure is displayed on the
PLC/D|splaffi second pressure transducer is mounted on the discharge header
in order to provide the discharge header pressure to the PlC/Display.

When the system is energized, the operator simply places the HOA and Speed
Command switches in the "Auto" position and adjusting the desired pressure set-
points by utilizing the Operator lnterface on the door mounted PLC.

The operator can adjust the speed of the VFDs manually by placing the "speed
command" selectors in the "keypad" position and pressing the up or down arrow
keys on the VFD keypads.

The lead pump will start after an adjustable time delay when the remote pressure
as sensed by the remote pressure transducer drops to adjustable start lead
pump set-point.

Once the lead pump is started, it will run for the adjustable minimum run time

The remaining 2 pumps act as standby units. (The total system design flow is
460 GPM and each pump is rated for 460GPM @ 165' TDH)

,r.,All 3 pumps will be automatically rotated every time the lead shuts oIf or every 24
t hours, whichever occurs first.

C065277 Presley Detention Center
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*
ln the event of a low discharge pressure condition, Low Discharge Pressure
alarm will be initiated after a 60 second (adjustable) time delay. The alarm will
automatically reset after 10 seconds when the discharge pressure returns to the
reset set-point.

ln the event of a high discharge pressure condition, the pumps will be stopped
and the High Discharge Pressure alarm will be initiated after a 10 second
(adjustable) time delay. The alarm will automatically reset after 10 seconds when
the discharge pressure returns to a safe operating level and the pumps will be re-
enabled.

ln the event of a remote pressure transducer failure or if the operator decides to
set the VFD speeds manually, the Speed Command selector switches are placed
in the "Keypad" position and the speed is adjusted by utilizing the up or down
arrow keys on the VFD keypads. This can be helpful when initially filling the
system discharge piping so as not to cause a water "hammed'.

ln the event of a pump failure due to VFD fault or if the pump(s) HOA switch is
placed in the "Off'position, the PLC will ignore the failed pump in the
starting/run ning sequence. The PLC will put the failed pump back into the
starting/running sequence once the VFD fault has been cleared or when the HOA
switch is put into the "Auto" position.

The operator can select a system enable and disable time per day via the real
time clock in the PLC controller. lf the operator decides to have the system
enabled on a continuous basis for a given day, the enable and disable times are
made equal.

Operator lnterface
The operator may select the system status, alarm or setup screens with simple
keypad button selections.

When the system is powered up, the system status (main) screen is displayed
This screen displays the remote pressure, pump sequence, etc. The operator
can display this screen from any other screen by pressing the #1 button.

2

The lead.pump will stop when its minimum run timer has expired, the stop lead\ pump selpoint pressure has been reached and the VFD spLeO (efO oriiuO n""
dropped to or below an adjustable selpoint.

_-- ln the event of a low suction (supply) pressure condition, the pumps will be
stopped and the Low Suction Pressure alarm will be initiated after a .'10 second
(adjustable) time delay. The alarm will automatically reset after 1O seconds when
the suction pressure returns to a safe operating level and the pumps will be re-
enabled.



ln order to display the alarm or setup screens, the operator must always first
display the system status (main) screen by pressing the #1 button Once the
system status screen is displayed, the operator can go to the first alarm screen
by pressing the #2 button or to the setup screens by pressing the #3 button. The
setup screens will require the entry of a password.

To change setup data, the enter key is pressed to enter the change mode, once
the desired data is entered, the enter key is pressed to accept the new data.

In the event of an alarm, the particular alarm screen will automatically be
displayed.

ln all areas, the right and left arrow keys are used to scroll through that area
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ACHssO Drive Manuals

GENERAL MANUALS

AcHsso-UH HvAc User's Manual (1-"550 HP)

. Safety

.lnstallation

. Start-Up

. Embedded Fieldbus

. Fieldbus Adapter
, Diagnostics
. Maintenance

' Technical Data

AcH550-PC/PD Packaged Drive with Disconnect
Supplement for ACH550-UH HVAC User's Manual
. Safety
. lnstallation
. Start-Up
. Maintenance

' Technical Data

E-Bypass Configurations (BC, BD, VC or VD) for
ACH550 Drives (l...400 HP)
. Safety
, lnstallation
. S'tart-Up
. Technical Data

OPTION MANUALS
(Fieldbus Adapters, l/O Exlension Modules elc, manuals
delivered wilh oplional equipment)

Relay output Extension Module (typical title)
.lnstallation

'Programming
. Fault tracing
. Technicaldata

AcHs5o-U H U ser's Manual

BACnet is a registered trademark of ASHRAE'

lo*"*" " 
, Ln""red trademark of CAN in Automation

ControlNet is a registered trademark of ControlNet

lnternational.

DeviceNet is a registered trademark of Open DeviceNet

Vendor Association.

DRIVECOM is a registered trademark of DRIVECOM User
Organization.

lnterbus is a registered trademark of lnterbus Club.

Lonworks is a registered trademark of Echelon Corp.

Metasys is a regislered trademark of Johnson Controls lnc.

Modbus and Modbus Plus are registered trademarks of
Schneider Automation lnc.

Profibus is a registered trademark of Protlbus Trade Org.

Prollbus-DP is a registered trademark of Siemens AG

O 2004, 2005, 2006 ABB lnc. All Rights Reserved.
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A Warningl
EJ a quatifie.t:ilf,:,:l: "r,ustabte 

speed Ac drive shoutd oNLy be insta[ed by

Ayfl:'I$.:ffi 1y,[:liiT.]iliti,Tlx5.,f;,ti,',if #":"i'f, :,..t[:..""T1i*:
UDC-, BRK+ and BRK-.

A
A
A

A
A
A

A

Warning! Dangerous voltage is present when input power is connected. After
disconnecting the supply, wait at least 5 minutes (to let the intermediate circuit
capacitors discharge) before removing the cover.

Warning! Even when power is removed from the input terminals of the
ACH550, there may be dangerous voltage (from external sources) on the
terminals of the relay outputs R01...R03.

Warning! When the control terminals of two or more drive units are connected
in parallel, the auxiliary voltage for these control connections must be taken
from a single source which can either be one of the units or an external
supply.

Warning! The ACH550 will start up automatically after an input voltage
interruption if the external run command is on.

Warning! The heat sink may reach a high temperature. See "Technical Data" on
page 262.

Warningl lf the drive will be used in a floating network, remove screws at EMI
and EM3 (Frame size R1...R4), or Fl and F2 (Frame size R5 or R6). See
diagrams on page 17 and page 18 respectively. Also see "Unsymmetrically
Grounded Networks" and "Floating Networks" on page 270.

Warningl Do not attempt to install or remove EM1, EM3, F1 otF2 screws while
power is applied to the drive's input terminals.

Note! For more technical information, contact the factory or your local ABB sales
representative.

Safety

Safety
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Use of Warnings and Notes

There are two types of safety instructions throughout this manual:

' Notes draw attention to a particutar condition or fact' or give information on a

subject.
. Warnings caution you about conditions which can result in serious injury or death

and/or damage to the equipment. They also tell you how to avoid the danger' The
warning symbols are used as follows:

7i\ Dangerous voltage warning warns of high voltage which can cause physical
A inlury and/or damage to the equipment.

A General warning warns about conditions, other than those caused by
electricity, which can result in physical injury and/or damage to the equipment

Safety
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lnstallation Flow Chart

7

,1_i1:!."lbl instructions carefu y before proceeding. Faiture to observetngs and instructions may cause a malfunction oi p"i"In-"i n"."ra.

rning! Before you begin read "Safety,, on page 3.

The installation of the ACH550 adlustable speed AC drive follows the ou ine below
The steps must be carried out in the order shown. At the right of each step are
references to the detailed information needed for the correct installation of the unit.

Task See

"Preparing for lnstallation" on page 8

"Prepare the Mounting Location" on page 11

'[,4ount the Drive" on page 14

"Wiring Overview'on page 15 and
"lnstall the Wiring" on page '19.

"Check lnstallation" on page 23.

"Re-install Cover" on paqe 23

START.UP "Start-Up" on page 26

PREPARE for installation

PREPARE the I\,4ounting Localion

REMOVE the front cover

MOLJNT the drive

INSTALL wiring

CHECK installation

RE-INSTALL the cover

APPLY power

lnstallation

''Remove Front Cover" on page 13.

"Apply Power" on page 25
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Preparing for lnstallation

Lifting the Drive

R1 ...R6

Lift the drive only by the metial chassis'

R7 ...R8

Warning! Handle and ship floor mounted enclosures
only in the upright position. These units are not
designed to be laid on their backs,

Use a pallet truck to move the transport package/
enclosure to the installation site.

2. Remove the cabinet side panels for access 1o the
cabineupallet mounting bolts. (6 torx screws hold each
cabinet side panel in place. Leave the side panels off
until later.)

3. Remove the 4 bolts that secure the cabinet to the
shipping pallet.

Warning! Use the lifting lugs/bars at the top of the
unit to lift R7/R8 drives.

4. Use a hoist to lift the drive. (Do not place drive in final
position until mounling site is prepared.

Unpack the Drive

1. Unpack the drive.

2. Check for any damage and notify the shipper
immediately if damaged components are found.

3. Check the conlents against the order and the shipping
label to verify thal all parts have been received.

A

A

1

I

lnstallation

I
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Drive ldentification

Dive Labets

To determine the type of drive you are installing, refer to either:. Serial number label attached on upper part of
the chokeplate between the mounting holes.

. Type code label attached on the heal sink - on
the right side of the enclosure.

2 = 208...240 VAC
4 = 380...480 VAC
6 = 500 600 VAC

6n. (c .@-

Nt o&: 0!k&r2@5 o!, F!!!lEI: vzc.

illlil]ililtIIIililt
H 0-uH-059A.2

Type Code

Use the following chart to interpret lhe type code found on either label.

ACH550-UH-0848-4+

AC, HVAC Drive - 550 product series

Construction (region specifi c)
0'l = Setup and parts specillc to IEC inslallation and compliance
UH = Setup and parts speciflc to US installalion and NEMA compliance

Output current rating
See Ratings chart for details

Voltage rating

Enclosure prolection class
No specification = UL type I / NEMA I / lP 21
+8055 = UL type '12 / NEI\,,IA 12 i lP 54

Fieldbus Adaplers
+K451 = DeviceNet Adapter
+K452 = Lonworks Adapter
+K454 = Profibus Adapter

l/O Options

Ratings and Frame Size

Tables in the "Ratings" section on page262lists technical specillcations, and identifies
the ddve's frame slze. To read the Ratings table, you need the "Output current rating"
entry from the type code (see above). Also, when using the Ratings tables, note that
there are different tables for each drive "Voltage rating".

acH550-UH,O59A-2

ilIIlllIililIl]ililltlt
s/N 2030700001

lnstallation

ililililil1ilttiilillll
s/N 2030700001

+L502 = Pulse Encoder lnterface
+L511 = Relay Output Extension
+L512 = 1151230V Digital lnput lnterface
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Motor ComPatibility

The motor, drive, and supply power must be compatible:

Tools Required

To install the ACH550 you need the following:

. Screwdrivers (as appropriale for the mounting hardware used)

. Wire stripper

. Tape measure

. Drill

. Frame sizes R5...R8 with UL type 12 enclosure: Punch for conduit mounting
holes

. Frame sizes R7/R8: pallet truck and hoist

. For installations involving frame size R6...R8: The appropriate crimping tool for
power cable lugs. See "Power Terminal Considerations - R6 Frame Size".

. lvlounting hardware: screws or nuts and bolts, four each. The type of hardware
depends on the mounting surface and the frame size:

Frame Size Note

R1...R4 M5

R5 M6

R6 MB 511h tt

M10 7l1tr Secures free standing cabinets if required

For installations involving frame size R7...R8: Hoist.

Suitable Environment and Enclosure

Confirm that the site meets the environmental requirements. To prevent damage
prior to installation, slore and lransport the drive according to the environmental

ReferenceVerifyMotor
Specification

I\,4otor type 3-phase induction motor

Nominal current Motor value is within this
range: 0.'15...1.5. l2N

(l2N = normal use current)

Type code label on drive, entry for Output l2N,

or

Type code on drive and rating table in
"Technical Data" on page 262.

Nominal frequency 10...500 Hz

Voltage range Motor is compaiible with
the ACH550 voltage range

208...240 V (for AcH550-xx-xxxx-2) or
380...480 V (for AC H550-)o(-xxxx-4)
500...600 V (for ACH550-xx-xxxx-6)

lnsulalion 500...600 V drives: Either
the motor complies with
NEMA MG1 Part 31, ora
du/dt fllter is used between
the molor and drive.

For ACH55o-xx-xxxx-6

ln stallation

Mounting Hardware

lero

I tt+ in

R7.,, RB
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i#;?:"" 
specified for storage and transportation. see ,Ambient 

conditions,,on

Confirm that the enclosure is appropriate, based on lhe site contamination level:' UL type 1 enclosure. The site must.be free of airborne dust, corrosive gases orliquids, and conducrive contaminants 
"r"h 

; ;;;;;;"ati#, carbon dusr, andmetallic particles.

. UL lype 12 enclosure. This enclosure provides protection from airborne dust and
light sprays or splashing water from all directions.

Suitable Mounting Location

Confirm that the mounting location meets the following constraints:

. R1...R6: The drive must be mounted vertically on a smooth, solid surface, and in
a suitable environment as defined above.

. The drive must be located in a suitable environment as defined above.

. The minimum space requirements for the drive are lhe outside dimensions (see
"Outside Dimensions - Rl...R6" on page 288 or "Outside Dimensions - R7...R8"
on page 289), plus air flow space around the unit (see "Cooling" on page 283).

. The distance between the motor and the drive is limited by the maximum molor
cable length. See either "Molor Connection Specifications" on page274, or
'EN 61800-3 Compliant Motor Cables" on page 277 .

. The mounting site must support the drive's weight. See "Weight" on page 287.

lnstalling the Drive

A

A

Warning! Before installing the ACH550, ensure the input power supply to the
drive is off.

Warning! Metal shavings or debris in the enclosure can damage electrical
equipment and create a hazardous condition. Where parts, such as conduit
plates require cutting or drilling, first remove the part. lf that is not practical,
cover nearby electrical components to protect them from all shavings or
debris.

Prepare the Mounting Location

The ACH550 should only be mounted where all of the
requirements deflned in "Preparing for lnstallation" on
page I are met.

1 . Mark the position of the mounting holes.

lnstallation

1
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the top. Use only two. lf

remove the fan for

maintenance).

Notel Frame sizes R7 and RB have
mounting holes inside the enclosure base
See "lvlounting Dimensions" on page 286.

Notet Frame sizes R3 and R4 have four holes along

po."iuf", use the two outside holes (to allow room to

Where i1 is not possible to use either
mounting hole at the back of the base, use
an L-bracket at the top of the enclosure to
secure the cabinet to a wall or to lhe back of
another enclosure. Bolt the L-bracket to the
enclosure using the lifling lug bolt hole on
the top of the enclosure.

Fastening points when installed
back against a wall (Top view)

Fastening points when installed
back against back

Fastening the cabinet at the top
using L-brackets (side view)

L-bracket

M12 bolt (1/2 to 9/16 in)

Cabinet top

lnstallation

Note! ACH4OO drives can be reptaced using the original mounting holes. ForRl and

R2 frame sizes, the mounting holes are identical. For R3 and R4 frame sizes, the
inside mounting holes on the top of ACH550 drives match ACH400 mounts.

2. Drill holes of appropriate size in the
mounting location.
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Remove Front Cover
Rl...R6, tJLtype I
1. Remove the control panel, if attached
2. Loosen the captive screw at the top.
3. Pull near the top to remove the cover

R1...R6, UL type 12

1. lf hood is present: Remove screws (2) holding
the hood in'place.

2. If hood is present: Slide hood up and offofthe
cover.

3. Loosen the captive screws around the edge of
the cover.

4. Remove the cover.

R7...R8, Cabinet Door
'1. To open the cabinel door, loosen the quarter-

turn screws that hold the cabinet door closed.

R7...R8, Stde Panels

The side panels were removed to take the
cabinet off the pallet. lnstallation access is

easier if these panels are kept ofi throughout
the installation.

3

2

1

2

3

4

r-

lnstallation
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Mount the Drive

Rl ...R6, UL tYPe 1

1. Position the ACH550 onto the mounting screws

or bolts and securely tighten in all four corners

Notel Lift the ACH550 by its metal chassis.

2. Non-English speaking locations: Add a warning
sticker in the appropriate Ianguage over the
existing warning on the top of the module.

R1 ...R6, UL type 12

For the UL type 12 enclosures, rubber plugs are required in the holes provided for
access to the drive mounting slots.

1. As required for access, remove the rubber plugs.
Push plugs out from the back of the drive.

2. R5 & R6: Align the sheet metal hood (notshown)
in front of the drive's top mounting holes. (Attach
as part of next step.) t, 3

3. Position the ACH550 onlo the mountlng screws
or bolts and securely tighten in all four corners.

Note! Lift the ACH550 by its metal chassis

1

7

2

4. Re-install the rubber plugs.

5. Non-English speaking locations: Add a warning
sticker in the appropriale language over lhe existing warning on the top of the
module.

R7...R8

1. Use a hoist to move the cabinet into position

Note! lf the cabinet location does nol provide access to
the cabinet sides, be sure to re-mount side panels before
positioning cabinet.

2. lnstall and tighten mounting bolts

lnstallation
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Wiring Overvlew

Conduit Kt
Wiring R1 ... R6 drives with the UL type 1 Enclosure requires a conduit kit with thefollowing items:
. conduit box
. screws

. cover

The kit is included with UL type 1 Enclosures

Wing Requirements

A Warning! Ensure the motor is compatible for use with the ACH550. The
ACH550 must be installed by a competent person in accordance with the
considerations defined in "Preparing for lnstallation" on page 8, lf in doubt,
contact your local ABB sales or service office.

As you install the wiring, observe the following:

. There are two sets of wiring instructions - one set for each enclosure type (UL
type 1 and UL type 12). Be sure to select the appropriate procedure.

. For the power connection points on the drive see the "Connection Diagrams"
section below.

. Use separate, metal conduit runs to keep these three classes of wiring apart:

- lnput power wiring.

- Motor wiring.

- Control/communications wiring.
. When installing input power and motor wiring, refer to the following, as

appropriate:

- The ACH550 -xx-xxxx-2 (208..,240V series) can be used with a single phase supply, if output
cunent is derated by 50%. For single phase supply voltage connect power at U'l and W1.

To locale input power and motor connection lerminals, see "Connection
Diagrams" starting on page 17. For specifications on power terminals, see
"Drive's Power Connection Terminals" on page 272.

For frame sizes R1...R4 in unsymmetrically grounded nelworks, see
"Unsymmetrically Grounded Networks" on page 270.

For floating (or impedance grounded) networks, see "Floating Networks" on page
271.

Terminal Description Specifications and Notes

3-phase power supply input "lnput Power Connections" 04 page 266

PE Prolective Ground "Ground Connections" on page 270

u2,v2,w2 Power output to motor "Motor Connections" on page 274.

lnstallation
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For frame size R6, see "Power Terminal Considerations - R6 Frame Size" on

pJgi ,tz a install the appropriate cable lugs'

For details on control connections, refer to the following sections:

- "Control Connections" on page 280.

- "Application Macros" starting on page 44.

- "Parameter Descriptions" on page 60.

- "Embedded Fieldbus" on page 154.

- "Fieldbus Adapter" on page 224.

For electro-magnetic compliance (EMC), follow local codes and the requirements
in "Motor Cable Requirements for CE & C-Trck Compliance" on page 276. For
example:

- Properly ground the wire screen cable shields.

- Keep individual un-screened wires between the cable clamps and the screw
terminals as short as possible.

- Route control cables away from power cables.

Installation



Connection Diagrams

The following diagrams show:
. The terminal layout for frame-size R3, which, in general, applies to frame sizesR1...R6, excepr for rhe R5/R6 p"*";;;l ;;;;o,i"iilil"r".. The R5/R6 power and ground terminals.
. The terminal layout for R7lR8.
R1...R4 (Diagram shows the R3 frame.)

J1 - DIP Switches for Analog lnputs
The switch is one of two types;

Al1: (in Voltage Position)

A12: (in Current Position)L
Original Alternate

lllustration ol available switch
positions; not defaurt setaings

X1 - Analog lnputs and Outputs
(and 10 V Ref. Voltage Output)

X1 - Dlgital lnputs
(and 24 V Aux. Voltage Output)

X1 - Relay Outputs

lllustrction of available switch
positions; not defaurt sett ngs

Panel Connector

Power LED (Green)

Fault LED (Red)

Optional Module 1

X1 - Communications
(RS485)

Optional I\,4odule 2

Power Output to Motor
(u2,v2,w2)

EM3

GND

Frame Sizes
R5/R6 differ.

See next page

pru

L*,

r lnput
1,W1)

PE

Terminals Not Used

J2 - DIP Switches
for RS485 Termination

 
ON

off position on position

 
ON

L_J

T -l
t,

E

tr

o

LllidG-aGZ!

EI

ol

A

lnstallation

Warning! For floating, impedance grounded, or unsymmetrically grounded
networks, disconnect the internal RFI filter by removing: screw EMI (drive is
shipped with EM3 already removed). See "Floating Networks" on page 271.
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The following diagram shows the power and ground terminal layout for frame sizes

R5 and R6
R5

F2

GND

1B

R6

F1

F2

PE

GND

Power lnput
(u1, v1, w1)

Power Output to Motor
(u2, v2,w2)

Terminals Not Used

r1

Terminals Not Used

Power lnput
(u1, v1, w1)

PE ND

Power Output lo Motor
(u2, v2,w2)

E=

IP D

6

o

o

Ell

r'r-i-il

Eu !

Ylz
uoc.

R- R, L'DC- t2 V2

o

A Warning! For floating, impedance grounded, or unsymmetrically grounded
networks, disconnect the internal RFI filter by removing screws: Fl and F2.
See "Floating Networks" on page 271.

lnstallation
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I?iA"J',J$fl,ffi:ram 
shows the power and sround terminal rayout ror rrame size

R7

Motor
Terminats

Ground Lug
Bar ACH550

lnput Power
Terminals

Terminal
Only on

ACH55O-UH

lnstall the Wiring

Checking Motor and Motor Cable lnsulation

Control Wres
1)

A Warningl Check the motor and motor cable insulation before connecting the
drive to input power. For this test, make sure that motor cables are NOT
connected to the drive.

1 . Complete motor cable connections to the motor, bul NOT to the drive output
terminals (U2,V2,W2).

2. At the drive end of the motor cable, measure the insulation
resistance between each motor cable phase and Protective
Earth (PE): Apply a voltage of 1 kV DC and verify that
resistance is greater than 1 Mohm.

PE

-l

rqi

H

ohm

lnstallation
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3. lnstall conduil box.

4. Connect conduit runs for input power, motor
and control cables to the box.

5. Route input power and motor wiring through
separate conduits.

6. Slrip wires.

7. Connect power, motor, and ground wires to
the drive terminals. See "Wiring
Requirements" on page 15.

ACH55o-UH User's Manuat

x0007

7

7

5

4

Rl ...R6, Wring UL tYPe 1 Enclosure

1. Open the appropriate knockouts in the

conduit box. (See "Conduit Kit" above )

2. lnstall thin-wall conduit clamps (not supplied)'

?_

3

Notel For R5 frame size, the minimum power cable size is 25 mm2 1+ AWG1.
For R6 frame size, refer lo "Power Terminal Considerations - R6 Frame Size" on
page 272.

8. Route the control cables through the conduit
(not the same conduit as either input power or
motor wiring).

9. Strip the control cable sheathing andtwistthe
copper screen into a pigtail.

10. Connect the ground screen pig-tail for digital
and analog l/O cables at X1- 1 . (Ground only
at drive end.)

11. Connect the ground screen pig-tail for RS485
cables atXl-28 or X1-32. (Ground onlyat
drive end.)

12. Strip and connect the individual control wires
to the drive term jnals. See "Wiring
Requirements" on page 15.

'13. lnstall the conduit box cover (1 screw).

D
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Rl ...Rq Wing uL type 12 Enctosure
1. Step depends on Frame Size:

. Fr3me Sizes R1 ... R4; Remove and discard the
cabte seals where conduit wiil b. i;"taitJ.iil;
cable seals are cone_shaped, rubber seals on
the bottom of the drive.)

. Frame Sizes R4 and R5: Use punch to create
holes for conduit connections as needed.

2. For each conduit run (input power, motor and
control wiring must be separate), install water tight
conduit connectors (not supplied).

3. Route lhe power wiring through conduit-

4. Route lhe motor wiring lhrough conduit (not the
same conduit as input power wiring run).

5. Strip the wires.

6. Connect the power, motor, and ground wires to the
drive terminals. See "Wiring Requirements" on page
15, and "Connection Diagrams" on page 17.

R1...R4

'tts
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4

2

R5, R6 1

6

3

\

Note! For R5 frame size, the minimum power cable size is 25 mm2 (4 AWG).
For R6 frame size, refer to "Power Terminal Considerations - RO Frame Size" on
page 272.

7. Route the control cables through the conduit (nol
the same conduit as either input power or motor
wiring runs).

8. Strip the conlrol cable sheathing and twist the
copper screen into a pig{ail.

9. Connect the ground screen pig-tail for digital and
analog l/O cables at X1-'1 . (Ground only at drive
end.)

10. Connect the ground screen pig{ail for RS485
cables at X1-28 ot X1-32. (Ground only at drive
end.)

11. Strip and connect the individual control wirestothe
drive terminals. See "Wiring Requirements" on page
15.

12. lnstall the conduit box cover (1 screw).

IJ

9.. .11

7

tl.

lnstallation
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R7 ...R8, Winng (Both Enclosure Typas)

The figures show connections in the R7 cabinet' the RB cabinet is similar'

1 . Remove the conduit connection plate from the top of the lefi bay'

2. Route the input power, motor and control cables to the top of the cabinet Each cable

type (input power, motor, and control) must be in separate conduit'

3. Use punch to create holes for conduit connections as needed

4. UL type 12 Enclosure: For each conduit
run (input power, motor and control wjring
must be separate), install water tight
conduit connectors (not supplied).

5. Connect input power and motor cables to
the bus terminals. See "Wiring
Requirements" on page 15, and
"Connection Diagrams" on page 17.

6. Connecl grounds to ground bar.

7. Strip the control cable sheathing and tlvist
the copper screen into a piglail.

8. Connect the ground screen pig-tail for
digital and analog l/O cables at X1-1 .

(Ground only at drive end.)

9. Connect the ground screen pig-tail for
RS485 cables al X1-28 or X1-32. (Ground
only at drive end.)

10. Strip and connecl the individual control
wires to the drive terminals. See "Wiring
Requiremenls" on page 15.

l- cno

lnput Power
Cable

Terminal Strip
Only on

ACH550-UH

;---- cnd

Motor
Cable

t

I

ffi
ffi

lnstallation



Re-install Cover

R1 ...R6, UL type 1

'l . Align the cover and slide it on

2. Tighten the captive screw.

3. Re-install the control panel.

2

3

Check

lnstallalion environment conforms to the drive's specifications for ambient conditions

The rnotor and driven equipment are ready for start

For floating networks (Rl...R6): The internal RFI filter is disconnected (screws EM1 & EM3 or
F1 & F2).

The drive is properly grounded

The input power voltage matches the drive nominal input voltage range

The input power connections at U1, V1, and w1 are connected and tightened as specified

The input power branch circuit protection is installed

The motor connections at U2, V2, and W2 are connected and tightened as specilied

The inpul powe( motor and control wiring are routed through separale mnduit runs-

The control connections are connected and tightened as specilled

NO tools or foreign objects (such as drill shavings) are inside lhe drive.

NO alternate power source for the molor (such as a bypass connection) is connected - no
voitage is applied to the output of lhe drive.

i,i

lnstallation

Check lnstallation

Before applying power, perform the following checks.

The drive is mounted securely.

Space around the drive meets the drive's specifications for cooling.

I NO power factor compensation capacitors are in the motor cable.
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Rl ...R6, UL type 12

1. Align the cover and slide it on.

2. Tighten the captive screws around the edge of
the cover.

3. R1 ...R4: Slide the hood down over the top of
the cover.

4. R1...R4: lnstall the two screws lhat attach the
hood.

5. Re-install the control panel.

Note! The control panel window must be closed
to comply with UL type 12.

6. Optional:Add a lock (not supplied) to secure
the control panel window.

R7...R8, Covers

1. lf side panels were removed and nol remounted,
mount them now. Each panel requires 6 torx
screws.

2. Re-mount all high voltage shields.

3. Close all internal swing-out panels and secure in
place with lhe quarter-turn screws.

4. Close the cabinet door and secure in place wlth
the quarter-turn screws.

4
3

5

6

2

'.',;.

lnstallation
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I
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Apply Power

Always re-install lhe covers before turning power on

A [il:##"aACHn5E0 
wiil starr up automaticafly at power up, if the externat

1 . Apply input power.

When power is applied to the ACH550, the green LED comes on.

Notet Before increasing molor speed, check that the motor is running in the desired
direction.To change rotation direction, switch motor leads as shown below.

L1

lnput L2

L3
GND I

To change rotation direction,
switch motor leads

L1

lnput L2

GND

),

)

GNDU1
Drive

U2 w2

Motor

U1 GND U2 Y2 w2

Motor

lnstallation
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Start-Up

TheACH550hasdefaultparameterSettingsthataresufficientformanySituations.
However, review the following situations. Perform the associated procedures as

appropriate.

Spin Motor

When first installed and started the control panel displays a welcome screen with the

following options.

. Press Exitto commission the drive as described in section "Start-Up by Changing
the Parameters lndividually" on page 29.

. Press Enter to move to the following options:

- Selecl "Commission Drive" lo commission the drive as described in section
"Start-Up by Using the Start-Up Assistant" on page 29.

- Select "Spin Motoi'to operate the motor prior to commissioning. This option
operates the motor without any commissioning, except entry of the motor data
as described below. Spin Motor is useful, for example, to operate ventilation
tans prior lo commissioning.

Note! When using Spin Motor, the motor speed is limited to the range 113...213 of
maximum speed. Also, no interlocks are activated. Finally, once the drive is
commissioned, the welcome screen and this option no longer appear.

Motor Data

The motor data on the ratings plate may differ from the defaults in the ACH550. The
drive provides more precise control and better thermal protection if you enter the
rating plate data.

1. Gather the following from the motor ratings plate:

. Voltage

. Nominal motor current

. Nominal frequency

. Nominal speed

. Nominal power

2. Edit parameters 9905...9909 to the correct values.

. Assistant Control Panel: The Start-up Assistant walks you through this data entry
(see page 34).

. Basic Control Panel: Refer to "Parameters Mode" on page 32, for parameter

editing instructions.

lnstallation
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ilacros

Note! Selecting the appropriate macro should be part of the original system design,
since the control wiring installed depends on the macro used.

lnstallation

1 . Review the macro descriptions in "Application Macros" on page 44. Use the macro
that best flts system needs.

2. Edit parameter 9902 to select the appropriate macro. Use either of the following:

. Use the Start-up Assistant, which displays the macro selection immediately after
motor parameler setup.

. Refer to "Parameters Mode" on page 32, for parameter editing instructions.

Tuning - Parameters

The system can benefit from one or more of the ACH550 special features, and/or
flne tuning.

1 . Review the parameter descriptions in "Parameter Descriptions" starling on page 60.
Enable options and fine tune parameter values as appropriate forthe system.

2. Edit parameters as appropriate.

Fault and Alarm Adjustments

The ACH550 can detect a wide variety of potential system problems. For example,
initial system operation may generate faults or alarms that indicate set-up problems.

1. Faults and alarms are reported on the control panel with a number. Note the number
reported.

2. Review the description provided for the reported faulUalarm:

. Use the fault and alarm listings on pages 245 and 251 respectively, or

. Press the help key (Assistant Control Panel only) while fault or alarm is displayed.

3. Adjust the system or paramelers as appropriate.
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HVAG Gontrol Panel Features

The ACH550 HVAC control panel (ACS-CP-B) features

Status LED
(Green when normal,
ifflashing or red,
see Diagnostics.)

SOFT
KEY 1

DOWN

SOFT
KEY 2

AUTO

OFF

HELP (always available)

HAND

Language selection for the display

Drive connection that can be made or detached at any time

Start-up assistant to facilitate drive commissioning

Copy function for moving parameters lo other ACH550 drives

Backup function for saving parameter sets

Context sensitive help

Real-time clock

General Display Features

Soft Key Functions

The soft key functions are defined by text displayed just above each key.

Display Contrast

To adjust display contrast, simullaneously press \- and a-L, or \J-,2, as
appropriate.

Staft-Up

EI

UP

.l

v .)

,



Start-Up

Start-Up can be performed in two ways:
. Using the Start-Up Assislant.
. Changing the parameters individually.

Start-Up by Using the Start.Up Assistant

To start the Start-Up Assistanl, follow these steps:

The Start-Up Assistant will guide you through the start-up.

Start-Up by Changing the Parameters lndividually

To change the parameters, follow these steps:

1

Select MENU to enter the main menu
\--

2

Select ASSISTANTS with the Up/Down
buttons and select ENTER. r*,l- ..,

\J-r
\-

3

Scroll to COMMISSION DRIVE with the
Up/Down buttons. -t

\J-l

4

Change the values suggested by the
assistant to your preferences and then
press SAVE after every change.

Y

1

Select MENU to enter the main menu

2

Select the Parameters mode with the UP/
DoWN buttons and select ENTER to
select the Parameters mode.

r-1 ,

J

Select the appropriate parameter group
with the UP/DOWN buttons and select

\-Ll

\r

Stan-Up
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Select the app
group with the
EDIT to chang

ropriate parameter in a
UP/DOWN buttons.Select
e the parameler value.

4

5

Press the UP/DOWN buttons to change
the parameter value.

Select SAVE to store the modified value or
select CANCEL to leave the set mode.
Any modifications not saved are
cancelled-

V

7

Select EXIT to retum to the listing of
parameter groups, and again to return to
the main menu.

t7/
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To complete the control connections by manually entering the parameters, see
"Parameters Mode" in this section.

For detailed hardware description, see the "Technical Data" section.

Note! The current parameter value appears below the highlighted parameter.

Note! To view the default parameter value, press lhe UP/DOWN buttons
simultaneously.

Note! The most typical and necessary parameters to change are parameter groups
99 Start-up data, 10 Starustop/Dir, 11 Reference Select,20 Limits, 21 SlarVStop,22
Accel/Decel, 26 Motor Control and 30 Fault Functions.

Note! To restore the default factory settings, select the application macro HVAC
default.

Staft-Up
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The HVAC control panel has severat .riffaran, -^n^- .^- ^_--diagnosing the drive. Th" mode:Tfldifferent 
modes for configuring, operating and

' standard dispray mode - shows drive status information and operates thedrive.

Parameters mode - Edits parameter values individually.

Start-up assistant mode - Guides the start-up and configuration.

Changed parameters mode - Shows changed parameters.

Fault logger mode - Shows the drive fault history.

Drive parameter backup mode - Stores or uploads the parameters.

Clock set mode - Sels lhe time and date for the drive.

l/O settings mode - Checks and edits the l/O settings.

Alarm mode - Reporting mode triggered by drive alarms.

Standard Display Mode

Use the slandard display mode to read information on the drive's status and to
operate the drive. To reach the standard display mode, press EXIT until the LCD
display shows stalus information as described below

Status lnformation

Top. The top line of the LCD display shows the basic status information of the drive

. HAND - lndicates that the drive control is local, that is, from lhe control panel.

. AUTO - lndicates thatthe drive control is remote, such as the basic UO (X1) or
fieldbus.

. I - lndicates the drive and motor rotalion status as follows:

Control panel display

Rotating anow (clockwise or
counterclockwise)

Drive is running and at setpoint

Shaft direction is forward or reverse

Rotating dotted arrow blinking Drive is running bul not at setpoint

Stationary dotted arrow Start command is present, but motor is noi
running. E.g. start enable is missing.

. Upper right - shows the active reference.

Middle. Using parameter group 34, the middle of the LCD
display can be conflgured lo display:

. One to three parameter values - The default display shows
paramelers 0103 (OUTPUT FREQ) in percentages, 0104
(CURRENT) in amperes and 0120 (Al1) in milliamperes.

- Use paramelers 340'1, 3408, and 3415 to select the parameters (from Group
01) lo display. Entering "parametef' 0100 results in no parameter displayed.
Forexample, lf 3401 = 0100 and 3415 = 0100, then only lhe parameter

Stad-Up
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specified by 3408 appears in the Control Panel display'

-YoUcanalsoscaleeachparameterinthedisplay,forexample,loconvertthe
motor speed to a Oisplay ot con'Lyot 

"p*O 
e"i"melers^3402 " 3405 scale

tnu par-Jmete, specified-by 3401 , parameters 3409 3412 scale the parameter

specified bY 3408, elc.
. A bar meter rather than one of the parameter values.

- Enable bar graph displays using parameters 3404, 3411

and 3418.

Bottom. The bottom of the LCD display shows:

. Lower corners - show the functions currently assigned to the two soft keys.

. Lower middle - displays the current time (if configured to show the time).

Operating the Drive

AUTO/HAND - The very first time the drive is powered up, it is in the auto control
(AUTO) mode, and is controlled from the Control terminal block X1.

To switch to hand control (HAND) and control the drive using the control panel, press
and hold the @ or @.$ button.

. Pressing the HAND button swrtches the drive to hand control while keeping the
drive running.

. Pressing the OFF button switches to hand control and stops the drive.

To switch back to auto control (AUTO), press and hold the 6 button.

Hand/Auto/Off- To start the drive press the HAND or AUTO buttons, to stop the
drive press the OFF button.

Reference - To modify the reference (only possible if the display in the upper right
corner is in reverse video) press the UP or DOWN buttons (the reference changes
immediately).

The reference can be modlfied in the local control mode, and can be parameterized
(using Group'11 reference select) to also allow modification in the remote control
mode.

Note! The Slarustop, Shaft direction and Reference functions are only valid in local
control (LOC) mode.

Parameters Mode

To change the parameters, follow these sleps

1

Select MENU to enter the main menu v

Sbrt-Up
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To complete the control connections by manually entering the parameters, see
"Parameters Mode" in the this section.

For detailed hardware description, see the Appendix.

Note! The current parameter value appears below the highlighted parameter

2

Select the Parameters mode with the Up/
DOWN buttons, and select ENTER to
select the Parameters mode.

/*,
\-J.7

E
3

Select the appropriate parameter group
with the UP/DOWN buttons and select
SEL

E

4

Select the appropriate parameler in a
group with the UP/DOWN buttons. Select
EDIT to change the parameter.

i.:.:t ,

\J-l

\-

5

Press the UP/DOWN buttons to change
the parameter value. ; ^-.

\:-/

6

Select SAVE to store the modilled value
or select CANCEL to leave the set mode.
. Any modifications not saved are

cancelled.
. Each individual parameter setting is

valid immediately after pressing SAVE.

\[

7

Select EXIT to return to the listing of
parameter groups, and again to retum to
the main menu.

11,'

t:7/

Notel To view the default parameter value, press the UP/DOWN buttons
simultaneously.

Note! The most typical and necessary parameters to change are parameler groups
99 Start-up data, 10 Starvstop/Dir, 11 Reference Select,20 Limits,21 Starustop,22
Accel/Decel, 26 Motor Control and 30 Fault Functions.

Staft-Up
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Start-Up Assistant Mode

To start the Start-Up Assistant, follow these steps

The Slart-Up Assistant will guide you through the start"up.

The Start-Up Assistant guides you through the basic programming of a new drive.
(You should familiarize yourself with basic control panel operation and follow the
steps outlined above.) At the first start, the drive automatically suggests entering the
first task, Language Selecl.The assistant also checks lhe values entered lo prevent
enlries that are out of range.

The Start-Up Assistant is divided into tasks. You may activale the tasks one after the
other, as the Start-Up Assistanl suggests, or independently.

Note! If you want to set the parameters independently, use the Parameters mode

The order of tasks presented by the Start-up Assistanl depends on your entries. The
following task list is typical.

1

Seleci l,,lENU io enter the main menu
\5_-

Select ASSISTANTS with the Up/Down
buttons and select ENTER.

\l_-i
\--\-

3

Scroll to COMNTISSION DRIVE with the
Up/Down buttons and select SEL.

\I_r
E

4

Change the values suggested by the
assistant to your preierences and then
press SAVE after every change.

L-4.-..,

\t-l

Task name Description

Spin the motor PrompG for control panel display language selection

Prompts for motor data.

Guides user through rotation check.

Commission drive Prompts for motor data

Application Prompts for application macro selection

Staft-Up

Notet To restore the default factory settings, select the application macro HVAC
default.
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Task name
Description

References 'l & 2

Prompts for reference limits
Prompts for frequency (or speed) limits

Prompts for the source of speed references 1 and 2

Starustop Control e source for start and stop commands.
Prompts for start and stop mode definition.
Prompts for acceleration and deceleration times

Prompts for th

Protections

Prompts for the use of Run enable and Start enable signals
Prompts for the use of emergency stop.

Prompts for Fault function selection.
Prompts for Auto reset functions selection.

Prompts for current and torque limits

Prompts for the use of constant speeds.

Prompts for consibnt speed values.

Constant Speeds

PID Conlrol Prompls for PID settings.

Prompts for the source of process reference.

Prompts for reference limlts.

Prompts for source, limits and units for the process actual value

Deflnes the use of Sleep function.

Low Noise Setup Prompts for switching frequency.

Prompts for definition of Flux optimization.

Prompts for the use of Critical speeds.

Prompts for display variable and unit settings-Panel Display

Prompts for the use ol Tlmed ,unctions.llmed Functions

Prompts for the signals indicated through the relay outputs.

Prompts for signals indicated through lhe analog outputs AO1 and Ao2
Sets the minimum, maximum, scaling and inversion values.

Output

Changed Parameters Mode

To view (and edit) a listing of all parameters that have been changed from macro
default values, follow these steps:

,|

Select MENU to ente. the menu v-

2

Select CHANGED PAR with the UP/
DOWN buttons and select ENTER.

v-r
\::-

HANGED PAR

3

A list of changed parameiers is displayed
Select EXIT to exit the parameters mode. \1'

Start-U p

I
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Fault Logger Mode

Use the Fault Logger Mode to see drive fault history' fault state details and help for

the faults.

1 . Select FAULT LOGGER in the Main Menu.

2. Press ENTER 10 see the latest faults (up to 10 faults, maximum)'

3. Press DETAIL to see details for the selected fault.

. Details are available for the three latest faults.

4. Press DIAG to see the help description for the fault. See "Dlagnostics" section.

Notel lf a power off occurs, only the three latest faults will remain (with details only in
the first fault).

Drive Parameter Backup Mode

Use the parameter backup mode to export parameters from one drive to another.
The paramelers are uploaded from a drive to the control panel and downloaded from
the control panel to another drive. Two options are available:

Par Backup Mode

The Assistant Control Panel can store a full set of drive parameters.

The Par Backup mode has these functions:

. Upload to Panel - Copies all parameters from the drive to the Control Panel.
This includes user sets of parameters (if defined) and internal paramelers such as
those created by the Motor ld Run. The Control Panel memory is non-volatile and
does not depend on the panel's battery To upload parameters to control panel,
follow lhese steps:

1

Select MENU to enter the main
menu \-

Select PAR BACKUP with the UP/
DoWN butlons and select ENTER

3

Scroll to Upload to Panel and select
SEL.

E
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f.
:o.@:,."/

A
I

\-'



4
progress diagram is disDlaved.
Select ABORT if you wintio stop
lne process.

The lext "Copying parameters" and a
t7/

The text "Parameter upload
successful" is displayed and
control panel returns to the pAR
BACKUP menu. Select EXIT to
return to the main menu. Now you
can disconnect the panel.

the t. //

!-
i
I
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Download Full Set - Restores the full parameter set from the Control Panel to
the drive. Use this option lo restore a drive, or to configure identical drives. This
download does not include user sets of parameters.

Control
PanelUpload

to panel

+>
Download

allI +>

To download all parameters to drive, follow these steps:

,|

Selecl MENU to enter the menu V

2

Select PAR BACKUP with the UP/
DOWN bultons. ,4

\v -/

3

Scroll to Download to drive all and
select SEL.

\JI

\E

4

The text "restoring parameters" is
displayed. Select ABORT if you want
to stop the process.

\-71

Staft-Up



After the download stops, the
message'Parameter download
succassful" is displayed and the
control panel goes back to PAR
BACKUP menu. Select EXIT to return
to the main menu.5

38

Note! Download Full Set writes all parameters to the drive, including motor
parameters. Only use this function to restore a drive, or to lransfer parameters to
systems that are identical to the original system.

Download Application - Copies a partial parameter set from the Control Panel
to a drive. The partial set does not include internal motor paramelers, parameters
9905...9909, 1605, 1607, 5201, nor any Group 51 and 53 parameters. Use this
option to transfer parameters to syslems that use similar configurations - the
drive and motor sizes do not need lo be the same.

Upload
to panel

..r..+>
Download
applicatlon

+>

Control
Panel

r ..:

l-ll
!'
lt
I
]:
l

- 2-r'lIt.i .. '-. .' -
t'

To download application to drive, follow these steps:

I

Select MENU to enter the menu \r-

Select PAR BACKUP with the LJP/

DOWN buttons.

3

Scloll to DOWNLOAD APPLICATION
and select SEL. E

4

The text "Downloading parameters
(partial)" is displayed. Selecl ABORT
if you want to stop the process.

tt.

Stad-Up
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successful' is displayed and the
mnlrolpanel relurnsto pAR BACKUP
menu. Select EXIT to return to the
matn menu

The text "parameter download

UI

. Download User Set 1 - Copies USER s1 parameters (user sets are saved using
parameter 9902 AppLtc MACRo) from the Control Panel to the drive.

. Download User Set 2 - Copies usER s2 parameters from the Control Panel to the
drive.

Handling lnexact Downloads

ln some situations, an exact copy ofthe download is not appropriale for the target
drive. Some examples:

. A download to an old drive specifies parameters/values that are not available on
the old drive.

. A download (from an old drive) to a new drive does not have definitions for the
new parameters - parameters that did not originally exist.

. A download can include an illegal value for the target drive, e.g. a backup from a
small drive can have a switching frequency of 12 kHz whereas a big drive can
only handle 8k Hz.

As a default, the control panel handles these situations by:

. Discarding parameters/values not available on
the target drive.

. Using parameter default values when the
download provides no values or invalid values.

. Providing a Differences List - A listing of the
type and number of items that the target cannot
accept exactly as specified.

You can either accept the default edits by pressing
READY or view and edit each item as follows:

'1 . Highlight an item type in the Differences List (left screen below) and press SEL to
see the details for lhe selected type (right screen below).

LOC C DIFFERENCES --

REA Y

-vAtuEsovEFMr ------2-
INVALIDVALUES 1

EXTRAPARS 5
I\,IISSING VALUES 7

SEL

VALUES UNDER MIN 3

LOC C DIFFERENCES....
VALUES UNDER MIN 3

VALUES OVER MAX 2

READY

,|

LOC C INVALID VAL

9902 APLIC MACRO

EXIT ED IT

26O6rSWTCHING FREQ
12kHz
8 kHz

EXTRA PARS

N,{ISSING VALUES

SEL

->

Staft-Up
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ln the above-right "details" screen:

. The first item that requires editing is automatically highlighted and includes

details: ln general, the first item lilted in the details is the value defined by the

backup file. The second item listed is the "default edit."

. For tracking purposes, an asterisk initially appears by each item. As edits are

made, the asterisks disaPPear.

2. ln the illustrated example, the backup specifies a switching frequency of 12 kHz, but
the target drive is limited 1o 8 kHz,

3. Press EDIT to edit the parameter. The display is the target drive's standard edit
screen for the selected parameter.

4. Highlight the desired value for the target drive.

5. Press SAVE to save setting.

6. Press EXIT to step back to the differences view and continue for each remaining
exception,

7. When your editing is complete, press READY in lhe Differences List and then select
"Yes, save parameters."

Download Failures

ln some situations, the drive may be unable lo accept a download. ln lhose cases,
the control panel display is: "Parameter download failed" plus one of the following
causes:

. Set not found - You are attempting to download a data set that was not deflned in
the backup. The remedy is to manually define the set, or upload the set from a
drive that has the desired set definitions.

. Par lock - The remedy is to unlock the parameter set (parameter 1602).

. lncompat drive/model-The remedy is to perform backups only betureen drives of
the same type (ACS/industrial or ACH/HVAC) and the same model (all ACH550).

. Too many differences - The remedy is to manually deflne a new set, or upload the
set from a drive that more closely resembles the target drive.

Note! lf upload or download of parameters is aborted, the partial parameter set is not
implemented.

Clock Set Mode

The clock set mode is used for setting the time and date forthe internal clock ofthe
ACH550. ln order to use lhe timer functions of the ACH550, the internal clock has to
be set first. Date is used to determine weekdays and is visible in Fault logs.

Staft-Up
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To set the clock, follow these steps:

,|

Select MENU to enter the main menu V

2

Scroll to Clock Set with the UP/DOWN
buttons and select ENTER to enter the
Clock Set mode.

\-
Scroll to Clock Visibility with the UP/
DOWN buttons and select SEL to change
the visibility ofthe clock.

t',,,.1 ,,

\J/

E
4

Scroll to Show Clock with the UP/DOWN
buttons and select SEL to make the clock
visible. \J-l

v
5

Scroll to Set Time with the |jPIDOWN
buttons and select SEL.

\.J/

s-

Change the hours and minutes with the
UP/DOWN buttons and select OK to save
the values. The active value is displayed
in inverted color.

..^,.".1. ,

\''-

7

Scroll to Time Format with the UP/DOWN
buttons and select SEL.

\!

I

The diferent formats are displayed.
Select a format with the UP/DOWN
butlons and select SEL to conlirm the
selection.

i.."-!.-. ,

\r-l
\f_

I

Scroll to Set Date with the UP/DOWN
buttons and select SEL. ,t-,1

\J.--',

E

Staft-Up

3
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10

Change the days, months and year with
the UP/DOWN buttons and select OK to
save the values. The active value is
displayed in inverted color.

'11

Scroll to Date Format with the UP/DOWN
buttons and select SEL. I a*,

\r-l
\-

12

The Date formats are displayed. Select a
date format with the UP/DOWN bultons
and select OK to confirm lhe seleclion.

C,.4,,
\J-l

\r
13

Select EXIT twice to return to the main
menu- q'

Starl-Up

m.@r.80
A6t06
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l/O Settings Mode

To view and edit the l/O settings, follow these steps:

43

1

Select MENU to enter the main menu

2

Scroll to UO Settangs with the UP/DOWN
buttons and select ENTER.

\_:_/

\f"

3

Scrollto the l/O setting you want lo view
with the UP/DOWN buttons and select
SEL.

... .. .,

\-!/

\_

4

Select the setting you want to view with
the UP/DOWN buttons and select OK. L)

\ r_,,

v
5

You can chango the value with the UP/
OOWN buttons and save it by selecling
SAVE,

lfyou do not want to change the setting,
select CANcEL.

ia

''-:-,'

lri \r
6

Select EXIT to return to the main menu a"

Staft-Up

jl.sHot

v
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Application Macros

Overview

Macros change a group of parameters to new, predefined values designed for
specific applications. Use macros to minimize the need for manual editing of
parameters. Selecting a macro sets all other parameters to thelr default values,
except:

. Group 99: Start-up Data parameters

. The PARAMETER LocK 1602

. The PARAM SAVE 1607

. The coMM FAULT FUNC 3018 and coMM FAULT TIME 3019

. The coMM PROT SEL 9802

. Groups 50...53 serial communication parameters

. Group 29: Maintenance triggers

After selecling a macro, additional parameter changes can be made manually using
the control panel.

Application macros are enabled by setting the value for parameter 9902 Applrc
uncRo. By default, HVAC default (value 1) is the enabled macro.

General Considerations

The following considerations apply for all macros:

When using a direct speed reference in AUTO mode, connect lhe speed
reference to analog input 1 (Al1), and provide the START command using digital
input 1 (Dll). ln HAND/OFF mode, the control panel provides the speed
reference and START command.

When using process PlD, connect the feedback signal to analog input 2 (Al2). As
a default, the control panel sets the Setpoint, but analog input 1 can be used as
an alternate source. You can set up process PID using parameters (Group 40) or
using the PID control assistant (recommended),

9902
Value

Macro w
9902
Value Macro

1 HVAC default w B

2 Supply fan W I lnternal timer with constant speeds

3 Return fan VE
10 Floating point

4 Cooljng tower ian 7' 11 Dualsetooint PID

5 Condenser W 12 Dual selpoint PID with constant speeds

6 Booster pump n 13 E-bypass

7 Pump alternation i'.,:t
VI' 14 Hand Conirol

Stafi-Up

Application / Macro Listing

This section describes the following macros:

lnternaltimer
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Selecting an Application Macro

To select a macro, follow these steps:

1

Select MENU to enter the main menu. E

2

Select ASSISTANTS with the Up/Oown
buttons and select ENTER.

V

3

Scroll to APPLICATION and select
ENTER. l-4

\!-/

Y

4

Select a macro with the Up/Down buttons
and select SAVE. _. il.

V
Restoring Defaults

To restore the factory default settings, select the applicalion macro HVAC Default

Control Wiring

Each macro has specific requirements for control wiring. For general delails about
the ACH550 control wiring terminals, see "Control Terminal Descriptions" on
page 281. Specific wiring requirements are included with each macro description.

Stad-Up

aB.6a
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HVAC Default

This macro provides the factory default parameter settings for the ACH550-UH.
Factory defaults can be restored at any time by setting parameter 9902 to 1. The
diagram below shows typical wiring using this macro. When using direct speed
reference in AUTO mode or process PlD, see "General Considerations" on page 44.

x1 1 SCR
2 All
3 AGND
4 10v
5 At2
6 AGND
7 AO1
8 AO2
I AGND

Signal cable shield (screen)
External reference 0(2)...10 V or 0(4)...20 mA
Analog input circuit common
Reference voltage 10 VDC
PID feedback: 0(2)...10 V or 0(4)
Analog input circuit common
Output frequency: 0(4)...20 mA
Output current: 0(4)...20 mA
Analog output circuit common

Auxiliary voltage output +24 VDC
Auxiliary voltage output common
Digital input common for all
Starustop: Activate to start drjve
Not configured
Constanl (Preset) speed 1 (P 1202\
Safety interlock: Deactivate to stop drive (P '1608)

Not conflqured
Not configured

Relay output 'l (P 1401)
Default operation: Ready =>19 connected to 21

Relay output 2 (P 1402)
Default operation: Running =>22 connected to 24

20 mA

JI Jumper Setting
Al1: 0(4).. .20 mA

Al2: 0(4).. .20 mA

S
a

l-
L

9>
9>

19 ROl C

1A20
21 ROl B
22 RO2C

24 RO2B
25

RO3A
27 RO3B

Relay output 3 (P 1403)
Default operation: Faull C1) =>25 connected to 27

(Fault => 25 connected to 26)

Parameters Changed Relative to HVAC Default

Parameter Value Parameter Va lue

None (Default macro)

12

'10 24V
11 GND
12 DCOt\,,l
'13 D1
14 ot2
'15 Dl3

D,116

17 D5
1B Dl6

Sbn-Up
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Supply Fan

This macro configures for suooly fan applications where the supply fan brings fresharr rn according to sionars received f.#" i;;;;;;;;:\id;i,t"s direcr speedreference in AUTo mode or process plD, see ,c."Lrri'C.1",t1rations,, 
on page 44

xl SCR
2 At1
3 AGND
4 '10v

5 412
6 AGND
7 AO'1

8 AO2
I AGND

10 24V
11 GND
12 DCOI\,,I

13 Dt1

14 Dt2
15 Dr3
16 Dt4
17 Dr5
1B Dr6

Signal cabte shietd (screen)
External reference 0(2)...10 V or O(4)
Analog rnput circuit common

20 mA

Reference voltage 1O VDC
PID feedback: 0(2)...10 V or 0(4)
Analog input circuit common
Output frequency: 0(4). -.20 mA
Output current: 0(4)...20 mA
Analog output circuit common

1 Jumoer Setlinos
All: o(;)...20 m; HE
,rrz: o(a)...20 mn IFF

20 mA

J
tr

F
L

9>
9>

19
ROl A20

21 ROl B
22 RO2C

RO23
24 RO2B
25
26
27 RO3B

Auxiliary voltage output +24 VDC
Auxiliary voltage output common
Digital input common for all
Start/Stop: Activate to start drive
Run permissive: Deactivate to stop drive (P 160'1)
Constant (Preset) speed'l (P 12021)
Safety interlock 1: Deactivate to stop drive (P 1608)
Safety interlock 2: Deactivate to stop drive (P 1609)
Not conligured

Relay output '1 (P 1401)
Default operation: Started =>19 connected to 2'1

Relay output 2 (P 1402)
Default operation: Running =>22 connected to 24

Relay output 3 (P 1403)
Default operation: Fault Gt) =>25 connected to 27

(Fault => 25 connected to 26)

Parameters Chanqed Relative to HVAC Default

Parameter Value Parameter Value

1401

1601

1609

2202

2203

APPLIC MACRO

RELAY ourPLn 1

RUN ENABLE

START ENABLE 2

ACCELER TIME 'I

DECELER TIME 1

2 (SUPPLYFAN)

7 (srARrED)

2 (otz)

5 (Dr5)

15.0 s

15.0 s

SUPERV 3 PARAM

GAIN

INTEGRATION TII\4E

GAIN

INTEGRATION TIME

3207

400'1

4002

4101

4142

0'103 (ourPur FREo)

o.7
'10.0 s

1.0

60.0 s

Sbrt-Up
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xt 1 SCR
2 All
3 AGND
4 10v
5 At2
6 AGND
7 AOl
8

AGND

'10 21V
11 GND
12 DCOM
'13 Dt1

14 ot2
15 Dt3
16 Dt4
17 Dr5
1B Dt6

Sional cable shield (screen)

Ex-temal reference O(2)...10 V or 0(4). .20 mA

ACHssO Uset's Manual

J 'l Jumper Setting
Al1: 0(4)...20 rnA

Al2: 0(4)...20 mA

Return Fan

This macro configures for return fan applications.wl':1".ll,: t"tutn fan removes atr

according to signals r."""i'"ilio'n 
" 

iiansducer' When using direct speed reference

in AUTO mode or process plD, see "General Consideralions'' on page 44'

Analog input circuit common
Reference voltage '10 VDC
PID feedback: 0(2)...10 V or 0(4)

Analog input circuit common
Output frequency: 0(4)...20 mA
Output current: 0(4)...20 mA
Analog output circuit common

20 mA

S

9>
2>

a

t-
t_

19 ROl C

20
21 ROlB
22

RO2A23
24 R02B

RO3C
RO3A26

27 RO3B

Auxiliary voltage output +24 VDC
Auxiliary voltage output common
Digital input common for all
Starustop: Activate to start drive
Run permissive: Deactivate to stop drive (P '1601)

Constant (Preset) speed 1 (P 12021)
Safety interlock 1: Deactivate lo stop drive (P 1608)
Safety interlock 2: Deactivate to stop drive (P '1609)

Not conllgured

Relay output 1 (P 140'l)
Default operation: Started +19 connected to 2'1

Relay output 2 (P 1402)
Default operation: Running =>22 connected to 24

Relay output 3 (P 1403)
Default operation: Fault G'l) =>25 connected to 27

(Fault => 25 connected to 26)

2

Parameter Value Value

9902

'1401

1601

1609

2202

2203

APPLIC MACRO

RELAY oUTPUT 1

RUN ENABLE

STARf ENABLE 2

ACCELER TIIVE 'I

DECELER TIME 1

3 (RETURNFAN)

7 (srARrED)

2 (Dtz\

5 (Dr5)

'15.0 s

15.0 s

SUPERV 3 PARAM

GAJN

INTEGRATION TIME

GA'N

INTEGRATION TIME

3207

4001

4002

4't01

4102

0'103 (ourPur FREo)

0.7

10.0 s

1.0

60.0 s

Stan-Up

Parameters Changed Relative to HVAC Default

Parameter
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Cooling Tower Fan

xl
1 SCR
2 Al1
3 AGND
4 10v
5 Al2
6 AGND
7 AO1
8 AO2
I AGND

Signal cable shield (screen)
External reterence 0(2)...10 V or O(4) 20mA
Analog input circutl common
Reference voltage '10 VDC
PIO feedback: 0(2)...10 V or 0(4)...20 mA

This macro conflgures for cooling tower fan applications where the fan speed iscontrolted accordinq to the sionais received f, ;;;;:#".n When using directspeed reference in AUTo mo"d. o, pro"e"s prD, see,,Generar considerations,, onpage 44.

Analog input circuit common
Output frequency: 0(4)...20 mA
Output curent: 0(4)...20 mA
Analog output circuit mmmon

I Jumper Setting
All: 0(4)...20 mA

Al2: 0(4)...20 rnA

J S
oz
9>

T

F

19 ROl C
,1A20

21 RO,1B

22
RO2A

24 RO2B
RO3C

26
27 RO3B

Auxiliary voltage output +24 VOC
Auxiliary voltage output common
Digital input common for all
Starustop: Activate lo start drive
Run permissive: Deactivate to stop drive (P 1601)
Constant (Preset) speed 1 (P 12021)
Safety interlock 1: Deaclivate to stop drive (P 1608)
Safety interlock 2: Deactivate to stop drive (P 1609)
Not conllgured

Relay output '1 (P 1401)
Default operalion: Started =>19 connected to 21

Relay output 2 (P 1402)
Default operation: Running =>22 connected to 24

Relay output 3 (P 1403)
Default operation: Fault (-1) =>25 connected lo 27

(Fault => 25 connected to 26)

Parameters Changed Relative to HVAC Default

10 24V
11 GND
12 DCOM
13 D1
14 a2
15 D3

D,116

17 D5
18 Dt6

Parameter Value Parameter

3207

4101

4102

SUPERV 3 PARATV

GAIN

INTEGRAT]ON TII\1E

0103 (ourPur FREo)

1.0

60.0 s

9902

1401

1601

1609

APPLIC MACRO

RELAY oUTPUT 1

RUN ENABLE

START ENAaLE 2

4 (CLNGTWRFAN)

7 (srARrED)

2 (Dtz)

5 (Drs)

Stad-Up

Value

I



ACH550 lJser's Manual

50

Condenser
Thismacroconflguresforcondenserandliquidcoolerapplicationswherefanspeed
is controlled according 't fi"""i" 

i"""i'"0 rlom a transducer' When using direct

speed reference in AUTo 'iJ" oipt"""" PID' see "General Considerations" on

1 SCR
2 At1

3 AGND
4 10v
5 At2
6 AGND
7 AO'l
B AO2
9 AGND

10 24V
11 GND
12 DCOM
13 Dt'1

14 ot2
15 Dt3
'16 Dt4
17 Dt5
18 Dt6

Signal cable shield (screen)
External reference O(2)...10 V or 0(4)...20 mA
Analog input circuit common
Reference voltage 10 VDC
PID feedback: 0(2)...10 V or 0(4)...20 mA
Analog input circuit common
Output frequency: 0(4)...20 mA
Output current: 0(4)...20 mA
Analog output circuit common

Jl Jumper Settin
AI1: 0(4)...20 mA

Al2:0(4)...20 mA

oz
9>

a

F
L

19 ROl C
ROlA20

21 RO,1B

22 RO2C
RO2423

24 RO2B
25

RO3A26
27 RO3B

Auxiliary voltage output +24 VDC
Auxiliary voltage output mmmon
Digital input mmmon for all
Starustop: Activate to start drive
Run permissive: Deactivate to stop drive (P 1601)
Constant (Preset) speed I (P 12021)
Safety interlock 1; Deactivate to stop drive (P 1608)
Safety interlock 2: Deactivate to stop drive (P '1609)

Not conflgured

Relay output 1 (P 1401)
Default operalion: Starled =>19 connected to 21

Relay output 2 (P 1402)
Delault operation: Running =>22 connected to 24

Relay output 3 (P '1403)

Default operation: Fault Gl) =>25 connected lo 27
(Fault => 25 connected to 26)

Parameters Changed Relative to HVAC Default

ValueParameter Parameter Value

5 (coNDENSER)

7 (srARrED)

2 (Dt2)

5 (Dr5)

10.0 s

9902

1401
'1601

1609

2202

2203

3207

4005

4101

4102

DECELER TIME 1

suPERv 3 PARAI,

ERROR VALUE INV

GAlN

INTEGRAIION TIME

Start-Up

page 44.
xl

APPLIC IVACRO

RELAY oUTPUT 1

RUN ENABLE

START ENABLE 2

ACCELER T|ME 1

10.0 s

0103 (ourPur FREQ)

1 (YES)

1.0

60.0 s
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Booster pump

This macro conf; sures for booster pum p applicalions where the pump speed iscontrolled according to a signal recei ved from a transducer. When using direct speedreference in AUTO mode or process PlD, see "General Considerations" on page 44x1
1 SCR
2 At't
3 AGND
4 10v
5 At2
6 AGND
7 AO1
8 AO2
9 AGND

Signal cabte shietd (screen)
Extemat reference o(2)... io v or
Analog input circuit co;mon
Reference voltage 1O VDC
PID feedback: 0(2)...10 V or 0(4).
Analog input circuit common
Output frequency: 0(4)..,20 mA
Oulput current: 0(4).. .20 mA
Analog output circuit common

1 Jumper Setttnqs
Al1: O(a)...20 mA ffi
Ar2: o(a)...20 mA l!!!l

o(4)...2o mA

20 mA

J
t-

F
L

9>
9>

'19 I
ROlA2A

21 ROl B
22 RO2C

RO2A23
24 RO2B
25 RO3C

27 RO3B

Auxiliary voltage output +24 VDC
Auxiliary voitage output common
Digital input common for all
Starustop: Activate to start drive
Run permissive: Deactivate to stop drive (P 1601)
Constant (Preset) speed 'l (P '12021)

Safety interlock 1: Deactivaie to stop drive (P 1608)
Safety interlock 2: Deactivate to slop drive (P 1609)
Not conflgured

Relay oulput 1 (P 1401)
Default operation: Started =>19 connected to 21

Relay output 2 (P 1402)
Default operation: Running =>22 connected to 24

Relay output 3 (P 1403)
Default operation: Fault G'l) =>25 connected to 27

(Faull => 25 connected to 26)

10 24V
11 GND
12 DCOM

Dtl
14 Dt2
'15 Dl3
'16 Dt4
17 Dt5
1B Dl6

Value

Parameters Changed Relative to HVAC Default

Parameter ValueParameter

6 (BoosrERPU[rP)

7 (srARrED)

2 (ot2)

5 (Drs)

5.0 s

DECELER TIME 1

SUPERV 3 PARAM

GAIN

INTEGRATION TII\,4E

2203

3207

4001

4002

9902

1401
'1601

1609

2202

APPLIC MACRO

RELAY oUTPUT 1

RUN ENABLE

START ENABLE 2

AccELER TtME 1

5.0 s

0'103 (ourPur FREQ)

1.0

60.0 s

Stad-Up

[e-

126IRO3A
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Signal cable shield (screen)
External reference 0(2)...10 V or 0(4) ..20 mA

ACHilO User's Manual

Jl Jumper Setti

X1 1 SCR
2 Ar1
3 AGND
4 10v
5 At2
6 AGND
7 AOI
B AO2
I AGND

10 24V
11 GND
12 DCOM
13 Dt1

14 Dt2
15 Dt3
16 Dt4
17 Dt5
18 Dl6

PumP Alternation

Thismacroconfiguresforpumpaltemationapplications'usuallyusedinbooster
stations. To ad.iusUmaintain-p'J"tut" in tn" neiwork' the speed of the one pump

changes according to a si#t";;iu"o itorn a pressure transducer' When the

variable speed prrp ,"""n"i- u .u*iru, speed limit, auxiliary pumps start as

needed. when using pro""s;PlD, iee "Oenerat considerations" on page 44 To use

;;;1h"" one (he-default) Auxiliary pump' see parameler group 81

Analog input circuit common
Reference voltage 10 VDC
PID feedback: 0(2)...10 V or 0(4)
Analog input circuit common
Output frequency: 0(4).. .20 mA
Output current: 0(4)...20 mA
Analog outpul circuit common

Al1:0(4)...20 mA

Al2; 0(4)...20 mA

20 mA

f

t-
L

o

2>

'19

ROlA2A

21 ROl B
RO2C
RO2A23

24 RO2B
25 RO3C

o3A26
27 RO3B

Auxiliary voltage output +24 VDC
Auxiliary voltage output common
Digital input common for all
Starustop; Activate to start drive
Run permissiye: Deactivate to stop drive (P 160'1)
Not configured
PFA interlock 1: Deactivate to stop drive (P 1608)
PFA interlock 2: Deactivate to stop drive (P 1609)
Not configured

Relay output 1 (P 1401)
Default operation: PFA (starls lag pump)

Relay output 2 (P 1402)
Default operation: Running =>22 oonnected to 24

Relay output 3 (P 1403)
Default operatjon: Fault (-1) =>25 connected to 27

(Fault => 25 connected to 26)

Parameter Value Parameter Value

9902

1105

1201

't40'l

1503

't508

1509

160'1

'r608

APPLIC I\,4ACRO

REF,1 MAX

CONST SPEED SEL

RELAY ourPlrt 1

Ao1 CoNTENT MAx

Ao2 CoNTENT IvIN

Ao2 coNTENT MAx

RUN ENABLE

START ENABLE 1

7 (PUN{PALTERN)

62Hzl1860rpm

0 (Nor sEL)

31 (PFA)

62Hz

0.o%

100.0%

2 (Dtz)

0 (Nor sEL)

START ENABLE 2

EIV OEC TII\,!E

ACCELER TI[,{E 1

DECELER TIME 1

SUPERV 3 PARAM

GAIN

INTEGRATION TII\,4E

PFA ENABLE

'1609

2204

2202

2203

3207

4101

4102

8123

5 (Dl5)

62Hz

5.0 s

5.0 s

0103 (ourpur FREo)

1.0

60.0 s
'1 (AcrvE)

'l 2

Stad-Up

Parameters Changed Relative to HVAC Default
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lnternal Timer

This macro configures for applications where a built-in timer sta rts and stops themotor. When the variable speed pum p reaches a maximum speed limit, auxilia ry
pumps start as needed. When usin o direct speed reference in AUTO mode orprocess PID , see "General Cons ide rations" on page 44.
Momentarily activati ng digitat input 3 (Dt3) provides a boost funclion which operatesthe motor. See group 36, Timer Functions, for more informalion on setting u p timers

x1 1 SCR
2 Atl
3 AGND
4 10v
5 At2
6 AGND
7 AO1
8 AO2
9 AGND

10 24V
11 GND
12 DCOM
13 Dr1

14 D12

15 Dt3
16 Dt4
17 Dr5
18 Dt6

Signal cable shield (screen)
External reference 0(2)...10 V or 0(4)...20 mA
Analog input circuit common
Reference voltage 10 VDC
PID feedback: 0(2)...10 V or 0(4)
Analog input circuit common
Output frequency: 0(4). ..20 mA
Output current: 0(4)...20 mA
Analog output circuit common

20 mA

J 'I Jumper Settino
All: 0(4)...20 mA

Al2:0(4)...20 mA

S

9>
9>

T

t-
L

19 ROl C

ROlA2A

21 ROlB
22 RO2C

RO2A23
RO2B

25 RO3C
26
27 RO3B

Auxiliary voltage output +24 VDC
Auxiliary voltage output common
Digital input common for all
Timer enable: Activate to starvstop drive from timer
Run permissive: Deactivate to stop drive (P '1601)

Timer override: Aclivate to start drive
Safety interlock l: Deactivate to stop drive (P 1608)
Safety interlock 2: Deactivaie to stop drive (P 1609)
Not conligured

Relay output 1 (P1401)
Default operation: Started =>19 connected to 21

Relay output 2 (P 1402)
Default operation: Running =>22 connected lo 24

Relay output 3 (P 1403)
Defaull operalion: Fault G1)=>25 connected lo 27

(Fault => 25 connected to 26)

12

Parameters Changed Relative to HVAC Default

Parameter Value Prrameter

9902

100'l

1002

120'l

1401

1601

APPLIC MACRO

ExTl coMIvANDS

Exr2 coMMANos

CONST SPEED SEL

RELAY OUTPUT 1

RUN ENABLE

8 (NT r[rER)
'l'1 (IMERl)

11 (IMER1)

0 (Nor sEL)

7 (srARrED)

2 (ot2)

160S

3207

3601

3622

3626

START ENABLE 2

SUPERV 3 PARAM

TIMERS ENAALE

BOOST SEL

TIMER 1 sRc

5 (or5)

0103 (ourPur FREQ)

I (Drl )

3 (Dr3)

23 (B+P3+P2+P'|)

Starl-Up

Value



x1 1 SCR
2 At1
3 AGND
4 10v
5 At2
6 AGND
7 AO1
B AO2
9 AGND

Signal cable shield (screen)
External reference 0(2)...10 V or 0(4)
Analog input circuit common
Reference voltage 10 VDC
Not configured
Analog input circuit common
Output frequency: 0(4)...20 mA
Output current: 0(4)...20 mA
Analog output circuit common

AcHl o usels Manual

Ji Jumper Settin

lntemal Timer with Constant Speeds 
' 

PRV

This macro 
"onfig""" 

fo' applications such as a timed' powered roof ventilator

(PRV) which alternales o"#$;'t*";;;Jnt speeds (constant speed 1 and 2)

based on a built-in timer'

Momentarily activating digital input 3 (Dl3) provides a boost function which operates

il;';;i;; $" stoupio,-rimer'run"iion", iot 'ot" 
information on setting up timers

20 mA

9>
9>

a

F
L

Al1: 0(4). ..20 mA

Al2: 0(4)...20 mA

'19 ROl C
RO,1A2A

21 ROl B
22 RO2C

RO2A23
24 RO2B
25 RO3C

RO3A26
27 RO3B

Auxiliary voltage output +24 VDC
Auxiliary voltage output common
Digital input common for all
Timer enable: Activate to starustop drive from timer
Run permissive; Deactivate to stop drive (P '1601)

Timer override: Activate to start drive
Safety interlock 1: Deactivate to stop drive (P 1608)
Safety interlock 2: Deactivate to stop drive (P '1609)

Not configured

Relay oulput 1 (P 1401)
Default operation: Started =>19 connected to 21

Relay output 2 (P '1402)

Default operation: Running =>22 connected to 24

Relay output 3 (P 1403)
Default operation: Fault (-l) =>25 connected to 27

(Fault => 25 connected to 26)

10 24V
11 GNO
12 DCOM
13 Drl
14 Dt2
15 Dt3
16 Dt4
17 Dt5
18 Dr6

Parameter Parameter Value

9902

1002

1103

1 106

1201

130't

140'l
'1601

1609

3415

APPLIC MACRO

EtrT2 coMIVANoS

REFl SEL

REF3 SEL

CONST SPEED SEL

MINIMU[,] Al'l

RELAY oUIPUT 1

RUN ENABLE

SIART ENABLE 2

SUPERV 3 PARAM

SIGNAL 3 PARAM

I (lNr rrMER cs)

0 (Nor sEL)

O (KEYPAD)

2 (^t2)

15 (TIMER1)

o.oo/o

7 (srARrED)

2 lDt2\
s (Drs)

0103 (ourPur FREQ)

0105 (roRouE)

SIGNAL 3 MIN

SIGNAL 3 MAx

ourPUT 3 DSP uNtr

oUTPUT 3 MIN

ot rPuT 3 MAx

BOOST SEL

GAIN

INTEGRATION TIME

GAIN

INTEGRATION TIME

SETPOINT SEL

3416

3417

3419

3r'.20

u2'l
3622

4001

4002

4101

4102

4110

-200.0"/.

200.oyo

4 (%)

-200.lyo

200.oo/o

3 (Dt3)

1.0

60.0 s

1.0

60.0 s
'1 (Ar1)

Staft-Up

Parameters Changed Relative to HVAC Default

Value
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Floating point

Note!
speed
when digital input 3 is deaclivated

When constant speed 1 is activated using digital input 3 (Dt3), the reference
is the value of parameter 1202. The value remains as the reierence speed

This application macro is for ao

"o,t,oi,"oft '.ougilil;iil,15:diiq:i-Hrililiii,i,T,t'.fi luiff 
.,t,,,i:..,".,

relerence increases. bv activaling digital input'6, tn. 
"pelJrii"runce decreases. tfboth digitat inputs are ictive or in-acti-ve, tn,j ,"f"i.""". i."""" nli 

"n"ngu.

x1 I
At'1

3 AGND
4 10v
5 A2
6 AGND
7 AO1
8 AO2
I AGND

1 Jumper Settingsffi
Al1: 0(4)...20 mA lnnl
Al2: 0(a).. -20 mA ffi

Signal cable shield (screen)
Not configured
Analog input circuit common
Reference voltage 10 VDC
Not configured
Analog input circuit common
Output frequencyi 0(4)...20 mA
output current: 0(4)...20 mA
Analog output circuit common

J

Auxiliary voltage output +24 VDC
Auxiliary voltage output common
Digital input common tor all
Starustop: Activate to start drive
Run permissive: Deactlvate to stop drive (P 1601)
Constant (Preset) speed 1 (P 1202\1
Safety interlock l: Deactivate to stop drive (P 1608)
Reference up: Activate to increase reference
Reference down: Activaie to decrease reference

9>
2>

r
F
L

19 ROl C
RO,1A20

21 ROl B
RO2C

23
24 RO2B
25 C

RO3A26
27 RO3B

Relay output 1 (P 1401)
Default operation: Started =>19 connected to 21

Relay output 2 (P 1402)
Default operation: Running =>22 connecled to 24

Relay output 3 (P 1403)
Default operation: Fault (.1) =>25 connected to 27

(Fault => 25 connected to 26)

10 24V
11 GND
12 DCOM
13 Dl1

14 Dt2
15 Dl3
'16 Dl4
17 Dl5
18 Dt6

Parameters Changed Relative to HVAC Default

Parameter Value Parameter Value

9902

1103

1401

1601

3207

3415

'10 (FLoATTNGPNT)

7 (Drsu, 6D)

7 (srARrEo)

2 (Dt2\

0103 (ourPur FREo)

0105 (roRouE)

STGNAL 3 [,flN

STGNAL 3 MAx

oUTPUT 3 osP UNIT

ourPUT 3 MrN

ourPUT 3 MAx

3416

3r''17

3419

3420

342'l

-200.00/o

200.oo/o

4 (%)

-200.0%

200.ork

Staft-Up

lscR

APPLIC T.IACRO

REFI SEL

RELAY OUTPUI 1

RUN ENABLE

SUPERV 3 PARAM

SIGNAL 3 PARAIV
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X1 1 SCR
2 At1
3 AGND
4 10v
5 At2
6 AGND
7 AO1
I AO2
9 AGND

Signal cable shield (screen)
External reference 0(2)...10 V or 0(4)...20 mA
Analog input circuil common
Reference voltage 10 VDC
PID feedback: 0(2)...10 V or 0(4)...20 mA
Analog input circuit common
Output frequency: 0(4)...20 mA F

Output current: 0(4)...20 mA 1-

Analog outpul circuil common L

ACH550 tJser's Manual

Jl Jumper Setti
Al1: 0(4)...20 mA

Al2; 0(4)...20 mA

Dual SetPoint with PID

This macro configures for dual setpoint PID appllcations' where activating digital

input 3 (Dl3) changes the prol*"'pro 
"""troiler's 

setpoint to another value When

uing li."t'=p".Jr"t"rtni" in AUTO mode or process PID' see "General

Considerations" on page 44. Set process PID setpoints (internal to the drive) using

parameters 4011 (sEr1) and 4111 (sEr2).

oz
9>

19 ROlC
20
21 ROl B
22

RO2A23
24 RO2B
25

RO3A26
27 RO3B

Auxiliary voltage output +24 VDC
Common for Dl return signals.
Auxiliary voltage output common
Starustop: Activate to slart drive
Run permissive: Deactivate to stop drive (P '1601)

Setpoint selection: Activate to select Set2
Safety interlock 1: Deactivate to stop drive (P 1608)
Safety interlock 2: Deactivate to stop drive (P 1609)
Not configured

Relay output 1 (P 1401)
Default operation: Started =>19 connected to 2'l

Relay output 2 (P 1402)
Default operation: Running =>22 connected to 24

Relay output 3 (P 1403)
Default operation: Fault G1) =>25 connected to 27

(Faull => 25 connected lo 26)

10 24V
11 GND
12 DCOM
13 Dll
14 o12
'15 D3
16 Dl4
17 Dl5
1B Dl6

Parameters Changed Relative lo HVAC Default

Parameter Value Parameter Va lue

9902

1201

1401

1601

1609

3207

APPLIC MACRO

CONST SPEED SEL

RELAY oUTPUT 1

RUN ENABLE

START ENABLE 2

SUPERV 3 PARAM

11 (DUAL SETPNT)

0 (Nor sEL)

7 (srARrED)

2 (otz)

5 (or5)

0103 (ourPur FREo)

SEIPOINT SEL

INTERNAL SETPNI

PIo 1 PARAM SET

SETPOINT SEL

INTERNAL SETPNT

4010

4011

4027

4110

4111

19 (TNTERNAL)

50.0%

3 (Dr3)

19 oNTERNAL)

100.00/o

Staft-Up
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Dual Setpoint with plD and Constant Speeds

],Hffi"fff:t"Tfij"l;!!l':."''"* 'ith 
2 mnstant speed-s, active prD and prD

rn"o,i* j",..gp,#j.jiJX??i(::'i,i:; jil???:';;iil3;.,',?ji?j"i,ll jl,li".
selects the setpoints.

xl
1

2 At1
3 AGND
4 10v
5 At2
6 AGND
7 AO1
8 AO2
I AGND

Signal cable shield (screen)
External reference O(2)...10 V or O(4)...20 mA
Analog input circuit common
Reference voltage 10 VDC
PID feedback: 0(2)...'10 V or 0(4)
Analog input circuit common
output frequency: 0(4)...20 mA
Output current: 0(4)...20 mA
Analoq output circuit common

Auxiliary vollage output +24 VDC
Auxiliary voltage output common
Digital input common for all
Starustop: Activate to start drive
Presets/PlD selection: Aclivate to select PID
Setpoint selection: Aclivate to select Set2
Preset speed 1

Preset speed 2
Not conflgured

I Jumoer Settinos
Arl:0(;)...20 m; ldfi
nr2: 0(a)...20 mn l??l

20 mA

J

9>
9>

r
F
t*

19 ROlC
'l20

21 ROlB
22

RO2423
24 RO2B
25 RO3C

RO3426
27 RO3B

Relay output 1 (P 140'1)
Default operation: Starled =>19 connected to 21

Relay output 2 (P 1402)
Default operation: Running =>22 connected to 24

Relay output 3 (P 1403)
Default operation: Fault G'l) =>25 connected to 27

(Fault => 25 connected io 26)

Parameters Changed Relative to HVAC Default

1'l GND
12 DCOM
13 Dt1
14 ot2
15 Dr3
16 Dt4
17 Dt5
18 Dt6

Parameter Value

9902

1102

1201

1401
'1608

2108

2202

2203

3105

3't07

APPLIC IIIACRO

EXTl/EXT2 SEL

CONST SPEED SEL

RELAY oUTPUT 1

START ENABLE 1

START INHIBIT

ACCELER TIN,{E 1

DECELER TI[,4E 1

AR OVERVOLTAGE

AR AI<I\,4IN

,I2 (DUAL SPNTCS)

2 (Dtzl
'11 (Dr5, 6)

7 (STARTED)

0 (Nor sEL)

1 (oN)

10.0 s

10.0 s

0 (DTSABLE)

0 (DTSABLE)

SUPERV 3 PARAM

GATN

INIEGRATION TIIVE

SETPOINT SEL

INTERNAL SETPNT

PrD 1 PARAtr,rt sET

GAIN

INTEGRATION TI]\,IE

SETPOINT SEL

INTERNAL SETPNI

3207

4001

4002

401A

4011

4027

4101

4102

4110

4111

0103 (ourPur FREQ)

0.7

10.0 s

19 (NTERNAL)

50.070

3 (Dr3)

0.7

10.0 s

19 (NTERNAL)

100.0%

Stad-Up

ndw

Value Parameter
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xl 1 SCR
2 At1
3 AGND

10v
5
6 AGND
7 AO1
B AO2
9 AGND

Signal cable shield (screen)
External reference 0(2)...10 V or 0(4)...20 mA
Analog input circuit common
Reference voltage '10 VDC
PID feedback: 0(2)...10 V or 0(4)
Analog input circuit common
Output frequency: 0(4)...20 mA
Output current: 0(4)...20 mA
Analog output circuit common

Auxiliary voltage output +24 VDC
Auxiliary voltage output common
Digital input common for all
Starustopi Activate to start drive
Run enable: Deactivate to stop drive (P 1601)
Not configured
Not conrlgured
Not contlgured
Noi confiqured

ACHllO tJsels Manual

J'l Jumper Setling

t-o'lli""r""r" 

"onfigures 
for an Electronic Bypass device which can bypasslhe drive

and connect the ,oto' oi'""ion--iin" Wnln u"ing direct speed reference in AUTO

iloL or. pro""". PlD, see "General Considerations" on page 44'

20 mA

S
T

F
L

9>
9>

Al1: 0(4)...20 mA

Al2: 0(4).. .20 mA

19 RO1
RO,IA20

21 ROl B
22 RO2C

R 2A
24 RO2B

RO3C
RO3A26

27 RO3B

Relay output '1 (P 1401)
Default operation: Started =>19 connected to 21

Relay output 2 (P '1402)

Default operation: Running =>22 sonnected to 24

Relay output 3 (P 1403)
Default operation: Fault (-1) =>25 connecled to 27

(Fault => 25 connected to 26)

'l 2

10 24V
11 GND

DCOt\,ll12
Dt't

14 Dt2
15 Dt3
16 Dt4
17 Dr5
1B Dt6

Value

Parameters Changed Relative to HVAC Default

Parameter ValueParameter

9902

1201

1401

1601

APPLIC MACRO

CONST SPEED SEL

RELAY OUTPUT '1

RUN ENABLE

13 (E-BYPASS)

0 (Nor sEL)

7 (srARrED)

2 (at2)

1608

2108

3207

sfART ENABLE 1

START INH]BIT

SUPERV 3 PARAN4

0 (Nor sEL)

1 (oN)

0103 (ourPur FREo)

Stad-Up
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Hand Controt

xl 1 SCR
2 At1
3 AGND
4 't0v
5 Atz
6 AGND
7 AO1
8 AO2
9 AGND

'10 24V
11 GND
'12 DCOM
13 Dl1
14 Dt2

Dt3
16 Dt4
17 Dt5
1B Dt6

Signal cable shield (screen)
Not configured
Analog input circuit common
Reference voltage 1O VDC
Not configured
Analog input circuit common
Output frequency: 0(4)...20 mA
Output current: 0(4)...20 mA
Analog output circuit common

Auxiliary voltage output +24 VDC
Auxiliary voltage output common
Digital input common for all
Not configured
Not configured
Not configured
Not configured
Not configured
Nol configured

I Jumper Settinos
nrr: o(+l...zo mi ffi
Ar2: o(4)...20 mA lPll

J

9>
P>

T

F
L

ROl C
ROlA
ROl B
RO2C

24 RO2B
25 RO3C

RO3426
27 RO3B

Relay output 1 (P 1401)
Default operation: Started =>'19 connected 10 21

Relay output 2 (P 1402)
Default operation: Running =>22 connected to 24

Relay output 3 (P 1403)
Default operation: Fault Gl) =>25 connected to 27

(Fault => 25 connected to 26)

Parameters Changed Relative to HVAC Default

Parameter Value Parameler Value

9902

1001

10a2

1106

12A1

1301

1304

1401

1504
'151 0

1601

1608

21AB

3247

APPLIC MACRO

EXT1 COMMANDS

EXT2 COI\IMANDS

REF3 SEL

CONST SPEED SEL

MINIIVU[4 A'1

MINIMUM AI2

RELAY OUTPUI 1

t\flN [\.t u [4 Ao1

MlNll\lUI\,4 AO2

RUN ENABLE

START ENABLE 1

START INHIBIT

SUPERV 3 PARAIV

SIGNAL 3 PARAT.I

srcNAL 3 MtN

srcNAL 3 MAx

oUTPUT 3 DSP FoRIV

OUTPUT 3 DSP UNIT

OUTPUT 3 MIN

OUTPUT 3 MAX

GAIN

INTEGRATION TIME

SEIPOINT SEL

GAIN

INTEGRATION TII\{E

SETPOINT SEL

SETPOINI SEL

3415

3416

3417

3418

3419

3420

3r''21

4001

4002

4010

4101

4102

4110

4210

100 (Nor sEL)

G)

c)
c)
G)

G)

C)

1.0

60.0 s
'l (Ar1)

1.0

60.0 s
'l (Ar1)

1 (Ar1)

This macro configures for driv€

",r";"1;;;i,;;ffi ::fijH,r,J-i!H[?#'liffi ;,.:1,,31',i"1"?[;[,13_,.,

@
l20
l2i
122
123

14 (HAND coNTRoL)

0 (Nor sEL)

0 (Nor sEL)

2 (^t2)

0 (Nor sEL)

o.0%

O.0o/o

7 (srARrED)

0.0mA

0.0mA

2lDt2\

0 (Nor sEL)

I (oN)

0103 (ourPur FREo)

Stad-Up
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Parameter DescriPtions
Parameter data is speciflc to ACH550 firmware version 1 51

Group 99: Start'up Data

This group defines special Start-up data required to:

. Set up the drive.

. Enter motor information

Note! Parameters checked under the heading "S" can be modified only when the

drive is stopped.

9901 LANGUAGE

Selects the display language.

0=ENGLTSH 1=ENGLTSH(AM)

5 = PoRTUGUES 6 = NEDERLANDS

10 = SVENSKA 11 = RUSSKI

0...13 1 U

2=oEUTscH 3 = ITALIANo

7=FRANcArs 8=DANSK
12 = PoLSKT 13 = TURKCE

4 = ESPANoL

9 = suoMr

9902 APPLIC MACRO
31 = LoAD FD sEr - FlashDrop parameter values as defined by the FlashDrop file. Parameter view is selecled by

parameter 161J PARAMETER vrEW.

9904 MOTOR CTRL MOD 1,3 13 r'
Selects the motor control mode.
1 = vEcroR: spEED - sensorless vector control mode.

. Relerence I is speed reference in rpm.

. Reference 2 is speed reference in % (100o/o is absolute maximum speed, equal to the value of parameter 2002
[.rAxrMU[.r spEED, or 2001 MTNTMUM spEED ifthe absolute value ofthe minimum speed is greater than the maximum
speed).

3 = SCALAR: FREo - scalar control mode.
. Reference 1 is frequency reference in Hz.
. Reference 2 is frequency reference in % ( 100% is absolute maximum f.equency, equal to the value of parameter

2008 MAXTMUM FREouENcy, or 2007 MtNtMUM FREouENcy i, the absolute value of the minimum speed is greater
than the maximum speed).

9905 MOTOR NOM VOLT r15...34sV(200VUS) 1V
230...690V(400 V US) 1V
288...862V(600VUS) 1V

Defines the nominal motor voltage.
' Must equal the value on the motor rating plate.
. Sets the maximum drive output voltage supplied to the motor
, The ACH550 cannot supply the motor with a vohage greater lhan the

mains voltage.

P9

P 9907

Output voltage

Output
frequency

230 V
460 V
575 V

9906 MOTOR NOM CURR 0.15*t2N...1.5*t2N

Defines the nominal motor currenl.. Must equal the value on the motor rating plate.
. Range allowed: (0.2...2.O).lN (where lN is drive current)

0.1 A 1.5't2N

Starl-Up

Default

I



60 Hz (US)
otor frequ
(typicalty

NOM FREQ
1 0.0 500 Hz 0 Hz

es the nom altn m en cy.
Ran 1 0 500s Hz o50 60 Hz)
Sets the atfreq whichuency eoutput voltag theequals NOI\,4t\,toToR VOL TField weaken inting po Norm Sufreq Volt NMotpply Voltom

908

Defines the nominal motor speed.. Llust equal the value on lhe motor rating plate.

1 rpm Size dependent
R NOM SPEED 50...30000 rpm

9909

Must equal the value on the motor rating plate.

0.1 Hp 0.2 HP (US)

es the nominal motor power.

MOTOR NOM POWER 0.15...1.5-PN

s910 MOTORIDRUN O, I
This parameter controls a self-calibration process called the
Motor lD Run. During this process, the drive operates the
motor and makes measurements in order to identily motor
characteristics and create a model used for internal
calculations. An lD Run is especially effective when:. Operation point is near zero speed.. Operation requires a torque range above the motor

nominal torque, over a wide speed range, and \Mithout any
measured speed feedback (i.e. without a pulse encoder).

First Start. lf no Motor lD Run is performed, the drive
estimates moior characteristics when the drive is flrst run.
This "First Start" occurs automatically* at the next run
command after any motor parameter is changed. ln order to
estimate characteristics and creale a motor model, the First
Start magnetizes the motor for 10 to '15 seconds al zero
speed.
* Activaling the "First Start" does require that:

. 9904 = 1 (vECroR: spEED), or 9904 = 3 (scALAR: spEED)
and

. 210'1 = 3 (SCALAR FLYSTART) or 5 (FLYSTART + TORQ

Boosr).
Note: lfyou change motor parameters after running a Motor

lD Run, repeat the Motor lD Run.
0 = No ro RUN - Motor lD Run process is not running.
1 = rD RUN - Enables a Molor lD Run at the next start

command. After run completion, this value automatically
changes to 0.

10r'
To perform a Motor td Run;
1. De-couple load from motor (or otherwise reduce

load to near zero).
2. Veriry that motor operation is safe:

. The run automalically operates the motor in the
forward direction - confirm that forward rotation is
safe.

. The run automatically operates the motor at
50...80% of nominal speed - confirm thal operation
at these speeds is safe.

3. Check following parameters (il changed from faclory
settinqs):
. 2OO1 MINIMUM SPEEo s O
. 2002 MAXTMUM spEED > 80% of motor rated speed.
. 2003 MAx CURRENT: 130o/o of l2N value.
. The maximum torque (parameters 2014, 2017 and/

or 2018) > 5O%.
4. At the Control Panel, select:

. Select Parameters

. Select Group 99

. Sele.J Parameler 9910

Stad-Up
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GrouP 01: Operating Data

This group contains drive operating data' including actual-siqnals The drive sets the

values for actual signuts, ulsed on"measurementi or calcutations' You cannot set

these values

0101 SPEED & DIR

The calculated speed of the motor (rpm) & motor direction.

a1a2 SPEED 0...30000 rpm

Ihe calculated speed of the motor (rpm).

I rpm

0103 OUTPUT FREQ 0.0...500.0 Hz 0.1 Hz

The frequency (Hz) applied to the motor. (Also shown by default in OUTPUT display.)

0104 CURRENT 0.0...1.5*t2N 0.1 A
The motor cunent, as measured by the ACH550. (Also sho\,vn by default in OUTPUT display.)

0105 TORQUE -200./,...200./" O.10/o

Output torque. Calculated value of torque on motor shaft in % of motor nominal torque

0106 POWER -1.5...1.5*PN

The measured motor pgwer in kW

0.1 kw

0107 DC BUS VOLTAGE 0 V...2.5*VdN

The DC bus voltage in VDC, as measured by the ACH550

1V

0109 OUTPUT VOLTAGE

The voltage applied to the motor

0 v...2.0.vdN

01'10 DRIVE TEMP O "C...'50 "C

The temperature of the drive power transistors in Centigrade.

0.1 .c

0't'11 EXTERNAL REF I 0...30000rpm/ l rpm/
0...500 Hz O.1Hz

External reference, REFI, in rpm or Hz - uniis determined by parameler 9904

0'112 oo/"...100%
(torque: 0%...600%)

EXTERNAL REF 2 o.'t%

External reference, REFZ, in %

0'11 3 CTRL LOCATION O...2

Active conlrol location. Alternatives are:
O = HANo
1 = EXrl
2 = Fxr2

I

0114 RUNTIME(R) 0...9999h th 0h
The drive's accumulated running time in hours (h).
. Can be reset by pressing UP and DOWN buttons simultaneously when in parameter set mode.

0115 Kl rH couNTER (R) 0...9999 kwh 'r kwh

The drive's accumulated power consumption in kilowatt hours.
. Can be reset by pressing UP and DOWN buttons simultaneously when in parameter set mode

0116 APPL BLK OUTPUT O...1OO%
(torque: 0...600%)

Application block output signal. Value is from either:
. PFA control, if PFA Control is active, or
. Parameter0112 EXTERNAL REF 2.

0.1%

Stad-Up
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t'
118

Dr 1

1

or 2 ol3

,I.3 
STATUs

7 decima(0 r)

000 ...111

0'119 DI4.6 STATUS 1

See parameter 0118 Dr1-3 STATUS

of the three digital inputs.

000... t11
(0...7 decimal)

0120 All 0...100%

Relative value of analog input 'l in 7o.

0:l%

0121 Atz 0...100%

The relative value of analog input 2 in %.

0.1%

0122 RO1-3STATUS o...rfi
(0...7 decimal)

Status of the lhree relay outputs.. 1 indicates that the relay is energized.. 0 indicates that the relay is de-energized.
I
I

I
I

1

RELAY 1 STATUS

RELAY 2 STATUS

RELAY 3 STATUS

0123 RO4-6 STATUS 0...1r'l
(0...7decimal)

Status of the three relay outputs. See paramelet 0122.

0124 AOI 0...20 mA

The analog output 1 value in milliamperes.

0.1 mA

0125 AO2 0...20 mA

The analog output 2 value in milliamperes.

0.1 mA

0126 PtD 1 oUTPPUT -1000...1000%

The PID Conlroller 1 output value in %

0.1%

0127 PtD 2 oUTPUT -100...100%

The PID Cootroller 2 oulpul val,Je in %.

0.1%

0128

The prD 1 controller setpoint signal.. Units and scale deflned by PID paramelers 4006/4106 & 4007/4107.

PID I SETPNT

0129 PID 2 SETPNT

The prD 2 controller selpoint signal.. Units and scale defined by PID parameters 4206 & 4207

0130 PID ,I FBK

The prD 1 controller feedback signal.. Units and scale defined by PID paramelers 4006/4106 & 4007/4107

Starl-Up
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The Pro 2 controller feedback
. Units and scale defined bY ;iil;:rameters 4206 & 4207

PID 2 FBK
code 

Irii-l

0'132

0133

e diflerence between the prD 2 conlroller reference value and actual value
Units and scale defined by PID parameters 4206 & 4207

O 2 DEVIATION

0134 coMM RO WORD 0...6s53s

Free data location that can be written from serial link. Used for relay output control.. See parameter 1401.

I 0

0135 coMM VALUE 1 -32768...+32767

Free data location that can be written from serial !ink.

I 0

0136 COMMVALUE2 -32768...+32767

Free data location that can be written from serial Iink.

I 0

0137 PROCESSVAR I - 1

Process variable 1. Deflned by parameters in Group 34: Panel Display / Process Variables.

0138 PROCESSVAR2 - I
Process variable 2
' Defined by parameters in Group 34: Panel Display / Process Variables.

0139 PROCESSVAR 3 . 1

Process variable 3
' Deflned by parameters in croup 34: Panel Display / Process Variables

0140 RUN T|ME 0...499.99 kh 0.01 kh

The drive's accumulated running time in thousands of hours (kh).

0141 MWH COUNTER 0...9999 MWh 1 MWh

The drive's accumulated power consumption in megawatt hours. Can not be reset.

0142 REVOLUTION CNTR 0...9999

The molor's accumulated revolutions in millions of revolutions

I 0

0143 DRIVE ON TIME (Hl) 0...6s53s days

The drive's accumulated power on time in days.

'l day 0

0144 DRIVE ON TIME (LO) 0...43200hh:mm:ss 2 s

The drive's accumulated power on lime in 2 second ticks (30 ticks = 60 seconds)

0

0145 itoToRTEMP -10...200 "c/ 1

0...5000 Ohm /
0...'r

Motor temperature in degrees centigrade / PTC resistance in Ohms.
. Applies only if motor temperature sensor is set up. See parameter 350'l

0

Stad-Up
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146

signed integer that counts full revolutions of the motor shaft. The value:
lncrements when parameter O146 MEcH ANGLE changes from 32767i; o
Decrements when parameter 0146 MECH ANGLE cha;ges from 0 to 32767

by:

ANGLE
0 32767

1 0-0. 1( 0)thenes molor shaft ,S
a la rngu position to about 0 0 1 76B di( vrsrons forpower 360' Tup lr) itipos on is defined sa at0

uring theoperation zero position nca be sei
ifZ-pulse eterinput param 50'1 0 Z S E NABLE 1 (ENABLE )Pa tam 50eter I1 POSITION RESET if meterfa 150 z0pa EPLS NA ALE 2 SABLE(or )sta tus chaAny ofng meter 2500pata ODENC ENABL

MECH REVS -32767...32767 1 0
0147

0148

n a Z-pulse defines the zero positlon, the shaft must pass through the zero position to kigger a Z-pulse. Until
the shaft position is unknovr'n (the drive uses the shaft position at power up as zero). This parameter signats
parameter 0146 MECH ANGLE is valid. This parameter starts at zero on power-up and changes to 1 only if:

Parameter 50'10 z pLS ENABLE = ENABLE and
An encoder Z-pulse has been detected.

0, 1 1 0PLS DETECTED

0150 CB TEMP
Temperature of the drive control board in degrees Celsius/Fahrenheit.
Note: Some drives have a control board (OMIO) that does not support this feature. These drives always show the
constant value of 25.0 oC.

0151 INPUT KWH (R)
The drives accumulated input power consumption in kilowatt hours.

. Can be reset by pressing UP and DOWN buttons simultaneously when in parameter set mode.

0152 INPUT MWH
The drives accumulated input power consumption in megawatl hours.

. Cannot be reset

0158 PID COMM VALUE 1

Data received from fieldbus for PID control (PlDl and PlD2)

0159 PID COMM VALUE 2
Dala received from fieldbus for PID control (PlD1 and PlD2)

Staft-Up
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GrouP 03: Actual Signals

This group monitors fieldbus communications'

code 
I

0301

Read-only copy of the Fieldbus Command Word 1'
. The fietdbus commanO is tire principli ieaisioi controtting rtte drive from a fleldbus controller. The command

"on"i"t" 
oi t*o co..and Words. dii-coded instructions inihe command Words switch the drive between states

. To control the drive, using the command words, an external location (Exr1 oI ExT2) must be active and set to

coMM. (See paramelers 1001 and 1002.)
. The co;trol panel displays the word in hex. Forexample, all zeros and a 1 in Bit 0 displays as 0001. Allzeros and

a 1 in Blt 15 displays as 8000

0301, FB cMD lvoRD 1 0302, FB cMD woRD 2

0 SIOP FBLOCAL CTL

1 STARI FBLOCAL.REF

2 REVERSE START DISABLEl

3 LOCAL START DISABLE2

4 RESET Reserved

5 EXr2 Reserved

6 RUN-DISABLE Reserved

Reserved

B STPMODE EI\,4 Reserved

9 STPMODE-C Reserved

10 RAMP 2 Reserved

1'1 RAI\,,|P OUT 0 REF CONST

12 RAMP HOLD REF AVE

13 RAMP.IN-O LINK ON

REO STARTINH

15 OFF INTERLOCKRQLIM2

FB CMD WORD 1

4302 FB CMD WORD 2

Read-only copy of the Fieldbus Command Word 2. See parameler 0301.

Stad-Up
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[' information to the fieldbus controller. The status consists of two
Bit # 0303, sTs ci,tD woRD 'l 0304, FB STS WORD 2

0 READY M
1 Et) EQ_MAINT
2 ED DIRLOCK

3 NING ocK
DE

Reserved

7 SETPOINT Reserved

I IMIT Reserved

I ISION Reserved
'10 EV REF REQ CTL

11 EV ACT REQ REF1

12 EL LOCAL REQ.REF2

13 IELDBUS_LOCAL REQ_REF2EXT

K_STARTINH

15 K_OFF_ILCKLT

STS
1

The

WORD 1

- hexcopy of the Status Word 1
drive sends status

Status Words.

0304 FB STS WORD 2

Read-only copy of the Status Word 2.. See parameter 0303.

- hex1

Start-Up

4 IZERo_SPEED
5 IACCELERATE Reserved

6 IDECELERAIE

14 IEXT2_ACr
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0305

Bit # 0307, FAULT woRo 3

0 OVERCURRENT UNDERLOAD EFB 1

1 DC OVERVOLT THERM FAIL EFB 2

2 DEV OVERTEMP OPEX LINK EFB 3

3

Reserved CURR MEAS Reserved

5 OC UNDERVOLT SUPPLY PHASE Reserved

6 AI1 LOSS ENCODER ERROR Reserved

7 AI2 LOSS OVERSPEED Reserved

B t!4OT OVERTEN.4P Reserved Reserved

I PANEL LOSS DRIVE ID Reserved

10

11 N,4OTOR STALL SERIAL 1 ERR System Error

12 Reserved EFB CON FILE System Error
'13 EXT FLI 1 FORCE TRIP System Error

14 EXT FLT 2 I\,,IOTOR PHASE Hardware Error

15 EARTH FAULT OUTPUT WIRING Param. Setting Fault

0000 hext
FAULT woRo I

pond
copy of the Fault Word 1Read-only

ing bit for the active fault is set in the Fault Words
fault is active, the corres

,ithin Fault Words.Each fault has a dedicated bit allocated
"for a description of the faults.in section'DiagrosticsSee "Fault Listing"

in Bit O displays a 0001. All zeros and aFor example, all zeros and a 1word in hex.The control panel displays the
1 in Bil 15 displays as 8000.

0306 FAULT WORD 2

Read-only copy ofthe Fault Word 2.. See parameter 0305.

0000 hexI

0307 FAULT WORD 3

Read-only copy ofthe Fault Word 3. See parameter 0305.

0000 hex,|

Start-Up

]tao.sr^,rr woao r 
I 
oroo, raurr wono z 

I

SHORT CIRC IOPEX PWR llncompatible software lype

ID RUN FAIL ICONFIG FILE lsyslem Error
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Group 04: Fault History

This group stores a recent history ofthe faults reported by the drive'

040'1 LAST FAULT Fault code text

0 = Clear the faull history (on panel = NO RECORD)
n = Fault code of the lasl recorded fault.

0I

0402 FAULT TIME 1 Date dd.mm.yy / 1

power-on days

The day on which the last fault occuned. Either as:
. A date - if real time clock is operating.
. The number of days after power on - if real time clock is not used, or was not set

0

0403 FAULT TIME 2 Time hh:mm:ss 2 s 0

The time at which the last fault occurred. Either as:. Real time, in format hh:mm:ss - if real time clock is operating.
. The lime since power on (less the whole days reported in M02), in format hh:mm:ss - if real time clock is not

used, orwas not set.

0404 SPEED AT FLT

The motor speed (rpm) at the time the last fault occuned.

I rpm 0

0405 FREQ AT FLT

The frequency (Hz) al the time the last fault occuned

0.1 Hz 0.0

0406 VOLTAGE AT FLT

The DC bus voltage (V) at the time the last Iault occurred.

0.1 v 0.0

0407 CURRENT AT FLT

The motor cu.rent (A) at the time the last fault occurred.

0.1 A 0.0

0408 TORQUE AT FLT

The motor torque (%) at the time the last fault occurred

o.1% 0.0

0409 STATUS AT FLT - 'I

The drjve status (hex code word) at the time the last fault occurred.

0000 hex

0410 Dt 1-3 AT FLT 000...'l1l 1

(0...7 decimal)

The status of digital inputs 1...3 at the time the last fault occurred

000 bin

0411 Dt&6 AT FLT 000...111 1

(0...7 decimal)

The siatus of digital inputs 4...6 at the time the last faull occurred

4412 PREVIOUS FAULT 1 Fault code text

Fault mde of the second last fault. Read-only.

1 0

04'13 PREVIOUS FAULT 2 Fault code tert
Fault code of the third last fault. Read-only.

1 0

Stad-Up

000 bin

I



71
Group .l 0: StarUStop/Dir

This group:

Defines external sources
and direclion changes.

(ExT1 , and ExT2) for commands that enable start, stop

Locks direction or enables direction control. To select between the two externallocations use the nexl group, parameter 11 02.

1001 co DS 0...14

Defines extemal control locatjon 1 (Err1) - the configuralion of start, slop and direction commands.
= Nor sEL - No external siart, stop and direclion command source

'1 = Dr1 - Two-wire Starvstop.
. Starustop is through digital input Dl1 (Dr1 activated = Start; Dr1 de-activated = Stop).
. Parameter 1003 delines the direction. Selecting 1003 = 3 (request) is lhe same as 1003 = 1 (fwd)

= o|l, 2 - Two-wire Starvstop, Direction.
. Starustop is through digital input Dr1 (DIl activated = Start; Dt l de-activated = Stop).
. Direction control (requires parameter 1003 = 3 (request)) is through digital input Dl2 (DI2 aclivated = Reverse;

de-activated = Forward).

3 = D1P, 2P - Three-wire Starvstop.
. Sta.Vstop commands are through momentary push-buttons (the P stands for "pulse").
. S'tart is through a normally open push-button connected to digital input Dr1. ln order to start the drive, the digital

input Dr2 must be activated priorthe pulse jn or1.
. Connect multiple Start push-buttons in parallel.
. Sop is through a normally closed push-button connected to digital input Dr2.
. Connec{ multiple Slop push-buttons ln series.
. Parameter'1003 defines the direclion. Selecting 1003 = 3 (REauESr) is the same as '1003 = I (FwD).

= ulp, 2p, 3 - Three-wire Starvstop, Direction.
. Slarvstop commands are through momentary push-buttons, as described for Dtlp, 2p.
. Direction control (requires parameter 1003 = 3 (REoUEST)) is through digital input or3

(Dl3 activated = Reverse; de-activated = Forward).

= Dl1p, 2p, 3p - Start Forward, Start Reverse, and Stop.
. Start and Direction commands are given simultaneously with two separate momentary push-butions (the p

stands for "pulse').
. Start Forward command is through a normally open push-button connected to digital input DI1. ln order to start

the drive, the digital input Dr3 must be activated during the pulse in Dr'1.
. Slart Reverse command is through a normally open push-butlon connected to digital input Dr2. ln orderto siart

the drive, the digital input or3 must be activated prior the pulse in Dr2.
. Connect multiple Starl push-buttons in parallel.
. Slop is through a normally closed push-button connected to digitalinput or3.
. Connecl mulliple Stop push-bunons in series.
. Requires parameter 1003 = 3 (REouEsT).

6 = Dr6 - Two-wire Starvstop.
. Sarustop is through digital input Dr6 (DrO activated = Start; Dl6 de-actvated = Stop).
. Parameter 1003 defines the direction. Selecting 1003 = 3 (REouEsr) is the same as 1003 = 1

7 = Dr6, 5 - Two-wire Starustop/Direction.
. Starustop is lhrough digital input Dr6 (Dt6 activated = Start; Dt6 de-activated = Stop).
. Direclion control (requires parameler 1003 = 3 (REouESr)) is through digital input Drs.

(Dr5 activated = Reverse; de-activated = Forward).

I = KEYPAD - Control Panel.
. Starvstop and Direction commands are through the control panelwhen Exrl is active.
. Direction control requires parameler 1003 = 3 (REouEsr).

I = Dr1F, 2R - Starvstop/Direction commands through Drl and Dr2 combinations.
. Start forward = Drl activated and Dr2 de.activated-
. Sta( reverse = o|l de-activated and Dr2 activated.
. Sop = 5615 o,', and Dr2 activated, or both de-activated.
. Requires parameter 1003 = 3 (REoUEST).

(FwD)

IA

Stad-Up
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doAe-I nds.theanthe
direction commaas the source10 = coMM - bus

direction commands1) activates the starustop andWord I (parameter 030. Bits 0,'1, 2 of Command
al for detailed instructions- See Fieldbus useas manu

mer activated = srARr;Tlmer deactivated = sroP) See
11 = rLMER '1 . - Assig ns Starvstop control to 'llmer 1 ('ll

croup 36, Timer Functions
T|MER 2... 4 - Assigns Starustop control to 1imet 2...4. See Timer Function 1 above.12...14

1002 EXT2 COMMANDS 0...14 1 1

Defines extemal control location 2 (Exr2) - lhe conllguration of start, stop and direction commands.. See parameter 1001 ExTl ooMMANDS above.
1003 DTRECT|ON 1...3 1

Defines the control of motor rotation direction.
1 = FoRWARD - Rotation is fixed in the foMard direction.
2 = REVERSE - Rotalion is fixed in the reverse direction.
3 = REQUEST - Rotation direction can be changed on command.

I

Stai-Up



's Mar,ua/

73

Group 11: Reference Select
This group defines:
. How the drive selects between command sources. Characteristics and sources for REFI and REF2.

rPanel REFl
HEFl

Panel REF 2

PID 1 OUT

REF 2

PAN EL

DI

AI
EXr2

iPanet neiz

DI

AI

P1101

REFl

REF2
P1107

P1'108

P1106

o...17
19

Hand/Auto
Selection

HAND

AUTO

P1104
P1105

P1103 11 2

EXT 1

EXr 2

G12
Const
Speed

P1106

P1107
P'1108

19

P1106
o...17

'1101 KEYPAD REF SEL 1...2 1

Selects the reference controlled in local control mode.
1 = REF'I (Hzrpm) * Reference type depends on parameter 9904 lvoroR crRL lvoDE

. Speed reference (rpm) if 9904 = 1 (vEcroR: spEED).

. Frequency reference (Hz) if 9904 = 3 (scALAR; FREo).
2 = aer2 (o/o\

,|

1102 EXT1/EXT2 SEL -6...12 1 0 r'
Defines lhe source for selecting between the two external control locations Exrl or EXT2. Thus, defines the source
for StarVStop/Directjon commands and reference signals.
0 = EXrl - Selects external control location 1 (Exrl).

. See parameter 1001 Exrl corvN{ANDS for Exrl's Starvstop/Dir deflnitions.

. See parameter 1103 REF1 sELEcr for Exrl's reference deflnitions.
1=orl -Assigns controlto EXrl or EXT2 based on the state of D 1 (D l activated = Err2; Drl de-activated =Exr'1).
2.. .6 = DI2...Dr6 - Assigns control to EXT1 or ExT2 based on the state of the selected digital inpui. See Drl above.
7 = Exr2 - Selects external control location 2 (Exr2).

. See parameler 1002 Exr2 CoMMANDS for Exr2's Starustop/Dir definitions.

. See parameter 1106 ReF2 sELECT for Exr2's reference definitions.
8 = coMt4 - Assigns control of the drive via extemal control location Exrl or Exr2 based on the fieldbus control

word.
. Bit 5 of the Com mand Word 1 (parameter 030 1) defines the active external control location (Exr1 or EXTz).
. See Fieldbus user's manualfor detailed instructions.

I = TlrrrER 1 - Assigns control to EXT1 or Exr2 based on the state of the Timer (Timer activated = EXT2; 'Ilmer de-
activated = ExTl). See Group 36, lrmer Functions.

10...12=rtMER2...4-AssignsconlroltoExrlorExt2basedonthestateoftheTimerSeeTimer1above.
-'l = D|1(NV) - Assigns control to EXT1 or EXT2 based on the state of Dr1 (Dr'l activated = EXT1; Dr1 de-activated =

Exr2).
-2.. .-6 = D|2(NV). .. D|60NV) - Assigns control lo Exrl or Exr2 based on the state of the selected digital input. See

Dr1(lNV) above.

Stad-Up
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1103 1 SELECT
Slop command resets the reference to

AD ( liN C ) Dellnes the control panel aS the refe rence SO u rce
reithe ntrol (EXr 1 1o ExI2 EY12 lo EXT ) does noi copy the ere nce

zelo (R stands for reset. ) Changi ng co SO urce
reset the reference

1 Ao(Nc ) Denn th control panel as the reference SO urce Stop command does not
theto zelo. The reference ls stored Changing the control source (E)cr 1 to Exr2 Exr2 to EXT'1 ) does not copy

reference

1104 REFI MIN 0.0...500.0 Hz 0.1 Hz 0.0 Hz
0...30000 rpm

lhe minimum for extemal reference 1.

1 rpm 0 rpm

The minimum analog input signal (as a percent of the full signal in volts or amps) conesponds to REF1 MN ln HzJ
rpm.
Parameter 130'1 MrNr[,4ur\,4 Ar1 o|1304 MlNrMUrv Al2 sets the minimum analog input signal.
These parameters (reference and analog min. and max. settings) provide scale and offset adjustment for the
reference.

1105 REFI MAX 0.0...500.0 Hz 0.1 Hz 60.0 Hz (Us)
0...30000 rpm I rpm 1800 rpm (US)

Sets the maximum for external'reference 1.

' The maximum analog input signal (as a percent of full the signal in volls or amps) corresponds to REF1 [,tAx in H,
rpm.. Parameter 1302 MAXTMUM Ar1 or 1305 MAXTMUM At2 sets the maximum analog input signal.

Ext ref Ext ref

P 1105
(MAx)

P 1'104
(MrN)

P 1104
([irN)

Analog
input signal

P 1105
(r"1Ax) Analog

P 130'1
or 1304

P 1302
or 1305

P 1301
or 1304

P 1302
or 1305

input signal

1106 REF2 SELECT 0...I9 1

Selects the signal source for extemal reference REF2.
0,..17 - Same as for paramete|1103 REFl SELECT.
19 = prDl our - The reference is taken from the prDl output. See Groups 40 and 41.

'19

,lf PFA is used19 = PLol
PFA

1...17

REF2
SELECT

LIMIT

T 
MAx (1107, 1108)

--l i/rN (1'107. 1108)

1107 REF2 MtN 0.0..,100.0% O.7r/. O.o.h
(tolque: 0...600%)

Sets the minimum for external reference 2.. The minjmum analog input signal (in volts or amps) corresponds to REF2 MtN in %.. Parameter 1301 MTNTMUI4 Arl or 1304 MTNTMUM AT2 sets the minimum analog input signal.. This parameter sets the minimum frequency reference.
. The value is a percentage ofthe:

- maximum frequency or speed

- maximum process reference

- nominaltorque

Stad-Up
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1108

The maximum analog input signal (in volts or amps) corresponds to REF2 MAx in %.
Parameter'1302 MAXTMUN.! Arl or '1305 MAXIVuM At2 sets the maximum analog input signal.
This parameter sets the maximum frequency reference.
The value is a percentage of the:
- maximum frequency or speed

- maximum process reference

- nominaltorque

MAX 0.1% 100.00/"

ets the maximum for external reference 2

0.0...100.0%
(torque: 0...600%)

Sbn-Up
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Group 12: Constant Speeds

This group defines a set of constant speeds. ln general:

. You can program up to 7 constant speeds, ranging from 0...500 Hz or 0.

rpm.

. Values must be positive (No negative speed values for constant speeds)

. Constant speed selections are ignored if:

- the torque control is active, or

- the process PID reference is followed, or

- the drive is in local control mode, or

- PFA (Pump and Fan Altemation) is active

.30000

Note! Parameter 1208 coNsr spEED 7 acts also as a so-called fault speed which
may be activated if the control signal is lost. For example, see parameters 3001
AI<M|N FUNCT|oN, 3002 PANEL coMM ERRoR and 3018 coMM FAULT FUNC.

Code Description Range Resolution Default S

1241 coNsT SPEEO SEL -'t4...19 1 3

Defines the digital inputs used to select Conslant Speeds. See general comments in the introduction
0 = Nor sEL - Disables the constant speed function.
1 = Dtl - Selects Constant Speed 1 with digital inpd Dr1.

. Digital input activated = Constant Speed 1 activated.
2...6 = Dr2...Dr6 - Selects Constant Speed 1 with digital input Dr2...D16. See above.
7 = Dl1 ,2 - Selects one of three Constant Speeds (1 ...3) using Dr1 and or2.

. Uses two digital inputs, as defined below (0 = Dr de-activated, 1 = Dl activated):

otz
0 0 No constant speed
I 0 Constant speed 1 (1202)
0 1 Constanl speed 2 (1203)
1 1 Constanl speed 3 (1204)

. Can be set up as a so-called fault speed, which is activated if the control signal is lost. Refer to parameter 3001
At<[-{tN function and parameter 3002 PANEL corvM ERR

B = or2,3 - Selects one of three Constant Speeds ('1 ...3) using Dr2 and Dr3.
. See above (or1,2) for code.

9 = Dr3,4 - Selects one of three Constanl Speeds (1 ...3) using Dr3 and ol4.
. See above (Dr'l,2) for code.

10 = Di4,5 - Selects one of three Constant Speeds (1...3) using oB and Drs.
. See above (or1,2) for code.

11 = Dr5,6 - Selects one of three Constanl Speeds ( 1 ...3) using Drs and 016.
. See above (or1,2) for code.

Sbn-Up
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12 = Drt,2,3 _ Selects one of seven Constant. Uses three digitai inputs, aS defined below (0 = Dt de-activ ated,'l Dlactivated)
(1 ...7) us ing Dr'1, Dt2 and Dr 3

oti.
0

Dt2
0

013

0 constant S

nts 1
0 0
1 0 nstant speed 1

1 1 0 on 1

0 0 1 Conslant 4(1
1 0 1 spe
0 1 1 Constant speed 6 (1207-
,1

1 1 Constant speed7(1208f
13 = Dr3,4,5 - Selects one of seven Constant Speeds (1...7) using Dt3, Dt4 and Dts.

. See above (Dr1,2,3) for code.
14 = Dr4,5,6 - Selects one of seven Conslant Speeds (1...7) using or5, Dr6 and Dr7.

. See above (or1,2,3) for code.
'15...18 = T|MER 1...4 - Specifies the timer used to select a Constant Speed as the reference. The reference

selection depends on the state of the selected timer, and the value of 1209 TrMED MoDE sEL. See table. To enable
and set timers, see Group 36, Timer Functions.

1201 =-Timeri

Timer
State

0 External reference Constant Speed 1

1 Constant Speed 1 Constant Speed 2

15...18 = Tr[.rER FUNcroN 1...4 - Selects Constant speed 1 when T]mer Funclion is aciive. See Group 36, Timer
Functions.

'19=IMER1&2-SelectsaconstantdependingonthestateofTimersl&2.Seeparameter1209.
1 = Dr1(rNV) - Selects Constant Speed 1 with digital input Dr1.
. lnverse operation: Digital input de-activated = Constant Speed 1 activated.

2...- 6 = DI2(NV)... Dr60NV) - Selects Constant Speed 1 with digital input. See above.

7 = DI1,2(rNV) - Selects one of three Constant Speeds ( I ...3) using Dr1 and Dl2.
. lnverse operation uses tr,vo digital inputs, as delined below (0 = Dl de-activated, 1 = Dt activated)

8 = DI2,3(NV) - Selects one of three Constant Speeds (1.
. See above (or1,2(rNV)) for code.

9 = D|3,40NV) - Selects one of three Constant Speeds (1.
. See aboYe (Dr1,2(rNv)) for code.

10 = D6,50NV) - Selects one of three constant Speeds (1
. See above (Drl,2(rw)) for code.

1'1 = D15,6(NV) - Selects one oflhree Constant Speeds (l
' See above (or1,2(rNV)) for code.

3) using Di2 and Dr3.

3) using Dr3 and Dt4.

..3) using Dd and Drs

..3) using D15 and Dl6

1 1 No constant speed
0 1 Constant speed 1 (1202)
1 0 Constant speed 2 ('1203)

Constant speed 3 (1204)0 0

Staft-Up
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12211

stant speed
speed 4sta

1

13 = Dr3,4,5(rNV) - Selects one of seven Constant Speeds (1 ...3) using Dl3, Dl4 and ol5
. . See above (oI1,2,3(rNV)) for code.
14 = or4,5,6(NV) - Selects one of seven Constant Speeds (1...3) using Dd, Dr5 and Dr6

. See above (Dr1,2,3(rNV)) for code.

3D]ndaotzIDIusing7)SpeedsConstant (nseveof DI ated)activSeIects 1vated1 de-acti2 DL Nv)1 DL,2 ,3( elb (0neddefiSital ndithS putstio use soperaI

1202 CONST SPEED 1 0..,30000 rpm / I rpm /
0.0...500.0 Hz 0.1 Hz

Sets value for Constant Speed 1.

' The range and units depend on parameter 9904 MoroR CTRL [,roDE.. Range: 0...30000 rpm when 9904 = 'l (vECToR: spEEo).. Range:0...500 Hzwhen 9904 = 3 (scALAR: FREQ).

360 (usy
6.0 (us)

1243 360 (USy
12.0 (US)

Sets a value for a Constant Speed. (See coNST spEED I above.)

CONST SPEED 2 0...30000 rpm /
0.0...500.0 Hz

l rpm /
0.1 Hz

1204 0...30000 rpm /
0.0...500.0 Hz

l rpm /
0.1 Hz

720 (USy
18.0 (US)

CONST SPEED 3

1205 1080 (usy
18.0 (us)

Sets a value for a Constant Speed. (See coNST spEED 1 above.)

CONST SPEED 3 0...30000 rpm /
0,0...500.0 Hz

l rpm /
0.1 Hz

1206 CONST SPEED 3 0...30000 rpm / 'l rpm /
0.0...500.0 Hz 0.1 Hz

Sets a value for a Constant Speed. (See coNST spEED 1 above.)

1440 (USy
24.0 (us)

1241 1800 (usy
30.0 (us)

Sets a value for a Constant Speed. (See coNST spEED 1 above.)

CONST SPEED 3 0...30000 rpm /
0.0...500.0 Hz

l rpm /
0.1 Hz

12AB

Sets a value for a Constant Speed. (See coNST spEED 1 above.)

CONST SPEED 3 2880 (USy
48.0 (US)

0...30000 rpm /
0.0...500.0 Hz

'I rpm /
0.1 Hz

Staft-Up
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= csl/23i4 - Selects Constant speed 1 when no timer is active, selects Constant speed 2 when 'Timer 1 is active,
selects Constant speed 3 when Timer 2 is active, selects Constant speed 4 when both timers are active.

0 0 Constant speed 1 (1202)

1 0 Constant speed 2 (1203)

0 1 Constant speed 3 (1204)
1 1 Constant speed 4 (1205)

0 0 External reference----
1 0 Constant speed 1 (W
0 'I Constant spEed 2(1203f
1 1 Constant speed 3 (1204)

Timer

ED MOD SE EL
1 2

1Defines timer 2activated, constant speed mode. Timer can beof tousedth chree Sconstant ange nbehaeeo extemapeeds, to cha reference ndnge abeh./veen maxtmuman 4 sed 4. lectable .e,speeds, constant speeds
1 EXT/cs l2t3 Selects na alextern speed noen rmer selaclive, ects Constant edact tve speSelects isConsta nt s 2 whepeed n mI 2CT acti dan lectsse Constant 3peed both Ti 1 dare 2ctive

1209

Staft-Up
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Group 13: Analog lnPuts

This grouP defines the limits and the filtering for analog inPuts

MlNt[,4UI\,t Al Cannot be greater lhan MAXII]Iul\,4 Al.

;;;;;;;;;.; (;ieience ano ananjmin. and max. settings) provide scate and offser adjustment for the

reference.
See figure at paramete|l104.

Configure the analog input for 0...20 mA current signal.
Calculate the minimum (4 mA) as a percent of full range (20 mA) = 4 rn17 29 ,A* 100ok = 20ok

20.ook
'130',l 0.0...100 .o"h

na ntheofTN lua Iog puteimumtnne thes
lana SL nafuthe ng

L sas cgaDefi val percen
1to 041ndtt-i S naan correspomln m igUTh alog np

To set the minimum analog input value to 4 mA:

INIMUM AIt o.'t%

e- See example below.
REF1 MIN OT 1107 REF2 MIN.

1342 MAXTMUM Atl 0.0...100.0% 0.1%

Defines the maximum vatue of the analog input.. Define value as a percent of lhe full analog signal range.. The maximum analog input signal conesponds to 1105 REF'I MAx or 1108 REF2 MAx.. See figure at parameter 1104.

100.0%

1303 FILTER All 0.0...10.0s 0.1 s

Deflnes the filter time constant for analog input 1 (A1).. The filtered signal reaches 63% of a step change within the time
specifled.

0.1 s

Itered signal

Time constant

100

63 Filtered signal

t

1304 M|N|MUM A.t2 0.0...100.0%

Deflnes the minimum value ofthe analog input.. See MTNTMUM Atl above.

0.1% 20.0%

1305 MAXIMUM At2 0.0...100.0%

Defines the maximum value of the analog inpul.. See N4AXTMUM Ar1 above,

0.1"/" 100.0%

1306 FILTER Al2 0.0...10.0 s

Defines the filler time constant for analog input 2 (At2)
. See FTLTER Arl above.

0,1 s 0.1 s

Staft-Up
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Group 14: Relay Outputs
This group defines the condition that activates each of the relay outputs

1401 RELAY OUTPUT 1 0...45
1

Defines the event or condition thal activates relay .l 
- what relav outout 1 means

0 = Nor srl - Relay is not used and is de-energized.
1 = READY - Energize relay when drive is readtto function. Requires:

. Run enable signal present.

. No faulis exist.

. Supply voltage is within range.

. Emergency Stop command is not on.
= RUN - Energize relay when the drive is running.
= FAULT G1) - Energize relay when power is applied. De-energizes when a fault occurs
= FAULT - Energize relay when a fault is active.
= ALARM - Energize relay when an alarm is aclive.
= REVERSED - Energize relay when motor rotates in reverse direction.

7 = STARTED - Energize relay when drive receives a slart command (even if Run Enable signal is not present). D
energized relay when drive receives a stop command or a fault occurs.

8 = supRvl ovER - Energize relay when first supervised parameter (3201) exceeds lhe limit (3203).
. See "Group 32: Supervision" starting on page '111.

I = suprvl under - Energize relay when lirst supervised parameter (320'1) drops below the limit (3202).
. See "Group 32: Supervision" starting on page 1'11.

10 = suprv2 over - Energize relay when second supervised parameter (3204) exceeds the limit (3206).
. See "Group 32: Supervision" starting on page 1'11.

11 = suprv2 under - Energize relay when second supervised parameter (3204) drops below lhe limit (3205).
. See "Group 32: Supervision' slarting on page 111.

12 = suprv3 over- Energize relay when third supervised parameter (3207) exceeds the limit (3209).
. See "Group 32: Supervision" starting on page 111.

13 = suprv3 under - Energize relay when third supervised parameter (3207) drops below the Iimil (3208).
. See "Group 32: Supervision" starting on page 111.

14 = AT sET porNT - Energize relay when the oulpul frequency is equal to the reference frequency.
15 = FAULT (RST) - Energize relay when lhe drive is in a fault condilion and will resel after the programmed auto-

reset delay.
. See parameter 3103 delay time.

16 = FLT/ALARM - Energize relay when fautt or alarm occurs.
17 = Exr crRL - Energize relay when external control is selected.
18 = REF 2 sEL - Energize relay when Exr2 is selected.
19 = coNsr FREe - Energize relay when a constant speed is selected.

REF Loss - Energize relay when reference or active conlrol place is lost.
ovERcuRRENt - Energize relay when an overcurrent alarm or fault occurs.
ovERVoLTAGE - Energize relay when an overvoltage alarm or fault occurs.
DRrvE rEr\4p - Energize reiay when a drive overtemperature alarm or fault occurs.
UNDERVoLTAGE - Energize relay when an undervoltage alarm or fault occurs.
Arl Loss - Energize relay when Ar1 signal is lost.
Ap Loss - Energize relay when Ar2 signal is lost.
MoToR TEIrp - Energize relay when a motor overtemperalure alarm orfault occurs
srALL - Energize relay when a stall alarm or fault exists.

. Selection activated / deactivated when drive is not running.
32 = AUTocHANcE - Energize relay when PFA autochange operation is performed.

' Use this option only when PFA control is used.
33 = FLUX REAoy - Energize relay when the molor is magnetized and able to supply nominal torque (motor has

reached nomlnal magnetizing).
34 = usER s2 - Energize relay when User Parameter Set 2 is aclive.

ptD sLEEp - Energize relay when the PID sleep funclion is active.
pFA - Use relay to starvstop motor in PFA control (See Group 81: PFA Control)
se this option only when PFA control is used.

5=
6-

8=
0=

.U

Start-Up

1
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coae -l

00 0 0 0000000 00
10 0 0 01 000001 0
00 0 0 0 12 000010

0 0 0 0 1 13 0000'11

000100 0 0 0 1 0 04
5...62

63 111111 1 1 1 1 1 1

5 COMM En rg ize relay based on rnput from fieldbus co mmun ication
relay 6 according to the following:

FieldbLr s writes binary cod 1n pala eter 0 ,1 34 that can energizes relay 1

. 0 = De-energize relay, 'l = Energize relay.

= coMMG'1) - Energize relay based on input from fieldbus communication
. Fieldbus writes binary code in parameter 0134 that can energizes relay 1...relay 6 according to the following

BO6
0 000000 1 1 '| 1 1 I
1 000001 1 1 1 1 1 0
2 0000'10 1 1 1 1 0 1

3 000011 1 1 1 1 0 U

1 000100 1 I 1 0 1 1

5. ..62
63 111111 0 0 0 0 0 0

.0 = De.energize relay, 1= Energize relay.

7 = IMER 1 - Energize relay when timer 1 is activated. See Group 36, 'Ilmer Functions.

8...40=IMER2...4-Energizerelaywhenl]mer2...4isactive.SeeTimer1above.
1 = M.TRTG FAN - Energize relay when cooling fan counter is triggered. See group 29, Maintenanc€ Trig.
2 = M.TRrc REV - Energize relay when revolutions counter is triggered. See group 29, Maintenance Trig.

= r\.,t. rRrG RUN - Energize relay when run time counter is triggered. See group 29, Maintenance Trig.
= rrr.TRrG [rwH - Energize relay when power consumption counter is triggered. See group 29, Maintenance Trig

= oVERRTDE - Energize relay when ovenide is activated.
7 = USER LoAD C - Energize relay when a user load curve fault or alarm occurs.

MA2 RELAY OUTPUT 2 0..,45 1

Defines the event or condition that activates relay 2 - what relay output 2 means.. See 1401 RELAY ourPUT 1.

2

1403 RELAY OUTPUT 3 0...45 1

Deflnes the evenl or condition that activates relay 3 - what relay oulput 3 means.
' See 140'l RELAY ourPUT 1.

3

1404 RO I ON DELAY 0.0...3600.0 s

Defines the switch-on delay for relay 1.. On / off delays are ignored when relay output 1401 issetto
PFA,

0.1 s 0.0 s

Control event

Relay status

1404 oN oELAY 1405 oFF DELAY

1405 RO 1 OFF DELAY 0.0...3600.0 s 0.1 s

Dellnes the switch-ofl delay for relay 1.

' On / off delays are ignored when relay output 1401 is sel to PFA.

0.0 s

Sbn-Up
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1406
0.1 s 0.0 s

0.1 s 0.0 s

0.0 ...3600.0 s
20N DELAY

DELAY

Deflnes the nswitch-o for IEdelay 2lay
See RO ON1

2 OFF DELAY 0.0...3600.0 s
Defines the switch-off delaV for relav 2. See Ro 1 oFF DELAY.

1407

1408 0.'1 s 0.0 s

See Ro 1 oN oELAy.

O 3 ON DELAY 0.0...3600.0 s

nes the switch-on delay for relay 3.

1409 RO 3 OFF DELAY

Switch-off delay for relay 3
. See Ro 1 oFF DELAY.

0.0...3600.0 s 0.1 s 0.0 s

'14 10...
1412

RELAY OUTPUT 4...6 0...45 1

Defines the event or condition that activates relay 4...6 - what relay output 4

0

6 means.
See 1401 RELAY ourPUT 1 .

14't3 RO 4 0N DELAY 0.0...3600.0 s

Defines the switch-on delay for relay 4.. See Ro 1 oN DELAY

0.1 s 0.0 s

1414 RO 4 OFF DELAY 0.0...3600.0 s

Defines the switch-off delay for relay 4.

' See Ro'l oFF DELAY

0.1 s 0.0 s

1415 RO 5 ON DELAY 0.0...3600.0 s

Defines the switch-on delay for relay 5.. See Rol oN DELAY.

0.1 s 0.0 s

1416 RO 5 OFF DELAY 0.0...3500.0 s

Defines the switch-off delay for relay 5.. See Ro '1 oFF oELAY

0.1 s 0.0 s

1417 RO 6 ON DELAY 0.0...3600.0 s

Defines the switch-on delay for relay 6.. See Ro '1 oN DELAY

0.1 s 0.0 s

141A RO 6 OFF DELAY 0.0...3600.0 s

Defines the switch-off delay for relay 6.. See Ro 1 oFF DELAY.

0.1 s 0.0 s

Stan-Up
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Group 15: Analog OutPuts

This group deflnes the drive's analog (current signal) outputs' The drive's analog

outputs can be:

. Any parameter of the Operating Data group (Group 01)'

. Limited to programmable minimum and maximum values of output currenl'

. Scaled (and/or lnverted) by defining the minimum and maximum values of the

source parameter (or content). Defining an maximum value (parameter'1503 or
'1509) that is less than the content mlnimum value (parameter 1502 or 1508)

results in an inverted oulput.

. Filtered

Group 15: Analog Outputs

Code Description Range Resolution Default S

1501 AO1 CONTENT SEL 99...199 1

Defines the content for analog output AO1.
99 = ExcrrE pTc - Provides a -cunent source for sensor type PTC.

Output = 1.6 mA. See Group 35.
'100 = ExcrTE pT]00 - Provides a current source for sensor type

Pt100. Output = 9.'1 mA. See Group 35.
101,..145 - Output corresponds to a parameter in the Operating

Data group (Group 01).
. Parameler defined by value (value 102 = parameter 0102)

146...199 - Not assigned.

103

P 1505
AO (mA)

P 151'1

P 1504
P 1510 AO CONTENT

P 1502 / 1508
P 1503 / '1509

(mA)
P 1505

P 1511

P 1504 I
P 1510 I no comerur

P 1503 / 1509
P 1502 / 1508

1502 AOI CONTENT MIN Depends on selection - 0.0 Hz

Sets the minimum content value.. Content is the parameter selected by parameter 1501.
. Minimum value refers to the minimum content value that will be converted to an analog output.
. These parameters (content and cunent min. and max. settings) provide scale and offset adjustment for the

output. See figure.

1503 AO1 CONTENT MAX Depends on selection - 60.0 Hz

Sets the maximum content value. Content is the parameter selected by parameter 1501.. Maximumvalue refers to the maximum content value that will be converled to an analog output

'1504 MINIMUM AO1

Sets lhe minimum output current

0.1 mA 4.0 mA

1505 MAXIMUM AO1

Sets the maximum output cunent.

0.0...20.0 mA 0.1 mA 20.0 mA

Stan-Up
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Code:i..

1506
0...10 s 0.1 s 0.1 s

SDefine the fi Iter time ntconsta for AO
The fiItered CSreachsignal 63 of
See lnure ramflg 1eler 03.3pa

LTER AOi

1.
a step change within the time specified.

1507

Defines the content for analog output Ao2. See ao1 CoNTENT above

t04CONTENT SEL 99...199

1508 AO2 CONTENT MIN Depends on selection

Sets the minimum content value. See AoICoNTENT [/tN above.

0.0 A

1509 AO2 CONTENT MAX Depends on selection

Seis the maximum content value. See Ao1 cotrtENT MAx above

4.6 A

1510 MINIMUM AO2 0.0...20.0 mA

Sets the minimum output cunent. See MrNI\ruM Ao'l attove

0.1 mA 4.0 mA

1511 MAXIMUM AO2 0.0...20.0 mA

Sets the maximum output cunent. See MAxrMUtv Ao1 above.

0.1 mA 20.0 mA

1512 FILTER AO2 0.0...10.0 s 0.1 s

Defines the lllter time constant for AO2. See FTLTER Aol above.

0.1 s

Staft-Up
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Group l6:
This I

System Controls

roup defines a variety of system level locks, resets and enables'

'1601 RUN ENABLE 6...7 1

1

elects the source ofthe run enable signal.
= Nor sEL - Allows the drive to start without an external run enable signal.
= Dr1 - Defines digital input Dt1 as the run enable signal.
. This digital input must be activated for run enable.
. If the voltage drops and de-activates this digital input, the drive will coast to stop and not start untilthe run enable

signal resumes.
...6 = Dr2...Dr6 - Deflnes digital input Dr2...Dr6 as the run enable signal.
. See Dl1 above.

0

7 = co[4[,r - Assigns the fleldbus Command Word as the source for the run enable signal.
, Bit 6 of the Command Word 1 (parameter 0301) activates the run disable signal.
. See fieldbus user's manual for detailed instructions.

-1 = Dr1(rNV) - Defines an inverted digital input Dtl as the run enable signal.
. This digital input must be de-activated for run enable.
. lfthis digital input activates, the drive will coast to stop and not start untilthe run enable signal resumes.

-2...-6 = D12(rNV).. .Dr6(NV) * Dejnes an invefted digital input Dr2,..Dr6 as the run enable signal.
. See Dr1(rNV) above.

1602 PARAMETER LOCK 0..,2 1 1

Determines iI the control panel can change parameter values.
' This lock does not limit parameter changes made by macros.. This lock does not limit parameter changes written by fleldbus inputs.. This parameter value can be changed only if the correct pass code is entered. See parameter 1603, PASS coDE
0 = LocKED - You cannot use the control panel to change parameter values.

. The lock can be opened by entering the valid pass code to parameter 1603.
1 = opEN - You can use the control panel to change parameter values.
2 = Nor SAVED * You can use lhe controi panel to change parameter values, but they are not stored in permanent

memory
. Set parameter 1607 PARAM SAVE to 1 (SAVE) to store changed parameter values to memory

1603 PASS CODE 0...65535 1

Entering the conect pass code allows you to change the parameter lock.. See parameter 1602 above.. The code 358 allows you to change the value of the parameter 1602 once. This entry reverts back to 0 automatically.

0

1604 FAULT RESET SEL -6,..8 'I O

Selects the source for the fault reset signal. The signal resets the drive after a faull trip ifthe cause of the fault no
longer exisls.
0 = KEypAD - Deflnes the control panel as the only fault reset source.

. Fault reset is always possible with control panel.
'1 = Dl'1 - Deflnes digital input Drl as a {ault reset source.

. Activating the digital input resets the drive.
2...6 = D2...Dr6 - Defines digital input Dr2...Dt6 as a lault reset source.

. See Drl above.
7 = srART/srop - Defines the Stop command as a fault resei source.

. Do not use this option when fielbus communication provides the start, slop and direction commands.
8 = cor\i[,{ - Defines the fieldbus as a fault reset source.

. The Command Word is supplied through fieldbus communication.

. The bit 4 ot the Command Word 1 (parameter 0301) resets the drive.
-1 = Dr1(rNV) - Defines an inverted digital input Dt1 as a fault reset source.

. De-activating the digital input resets the drive.
-2...-6 = D|2(NV). ..DI60NV) - Defines an inverted digital input Dt2...Dr6 as a fault reset source.

. See Di1(NV) above.

Sbrt-Up
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1605

|"JI^""-::lryl aflansing the user paramerer ser.. Jee parameter 9902 leeerrC rrlncnoi. The drive must be stopped to chin!'e User parameter Sets.. uunng a change, the drive will not;tart.
Note: Always save the User parameler Set afler changing any

identification.
' When€ver the power is cycled, or parameter 9902 (Applrc [.iAcRo) is changed, the drive loads the last settings

saved. Any unsaved changes to a user parameter set are lost.
Nole: The value of this parameter (1605) is not included in the User Parameter Sets. and does not change if User

Parameter Sets change.
Note: You can use a relay output to supervise the selectjon of User Parameter Set 2.. See parameter'1401.

0 = Nor sEr - Delines the control panel (using parameter 9902) as the only control for changing User Parameter
Sets.

'l : ul - Delines digital input Dr'l as a control for changing User Parameter Sets.
. The drive loads User Parameter Set 'l on the falling edge of the digital input.
. The drive loads User Parameter Set 2 on the rising edge ofthe digital input.
. The User Parameter Set changes only when the drive is stopped.

2...0 = Dr2...Dr6 - Defines digital input Dr2...D16 as a control for changing User Parameter Sets.
. See Dr1 above.

-1 = Dr1(rNV) - Defines an inverted digital input Dr1 as a control for changing User Parameter Sets.

' The drive loads User Parameter Set I on the rising edge of the digiial input.
. The drive loads User Parameter Set 2 on the falling edge of the digital input.
. The User Parameter Set changes only when the drive G stopped. 

-

-2...6 = Dr2(rNV)...D16(NV) - Defines an inverted digital input Dr2...Dr6 as a conkol for changing User Parameter
Sets.
. See Dl1(rNV) above.

-6
1 0

USER PAR SET CHG

parameter settings, or performing a molor

LOCAL LOCK -6...8 1 0

Delines control for the use of the HAND mode. The HAND mode allows drive controlfrom the control panel.
. When LocAL LocK is aclive, the control panel cannot change to HAND mode.

0 = Nor sEL - Disables the lock. The control panel can select HAND and control the drive.
'1 = Dr1 - Defines digital input D|l as the control for setting the local lock.

. Activating lhe digital input locks out local control.

. De-activating the digital input enable the HAND selection.
2...6 = Dr2...Dr6 - Defines digital input Dr2...Dr6 as lhe control for setting the local lock.

. See or1 above.
7 = oN * Sets the Iock. The control panel cannot select HAND, and cannot control the drive.

8 = coMM - Delines bit 14 of the Command Word 1 as the control for setting the local lock.
. The Command Word is supplied through fleldbus communication.
'The Command Word is 0301.

-1 = Dr1(rNV)- Detlnes an inverted digital input Dl1 as the controlfor setting the local lock.
. De-activating the digital input locks out local control.
. Activating the djgital input enable the HAND selection.

-2...6 = D20w)...Dr6(rNV) - Defines an inverted digital input Dr2...016 as lhe controlfor setting the local lock.
. See Dr1(rNV) above.

1607 PARAM. SAVE O, 1 1 O

Saves all altered parameters to permanent memory
' Parameters altered through a fieldbus are not automatically saved to permanent memory To save, you must use

this parameter
. lf 1602 PARATVETER LocK=2 (Nor SAVED), parameters altered from the control panel are not saved. To save, you

must use this parameter.
, lf '1602 PARAMETER LocK = 1 (opEN), parameters altered from the control panel are stored immediately to

permanent memory.
0 = DoNE - Value changes automatically when all parameters are saved.

1 = SAVE - Saves altered parameters to permanent memory

Staft-Up
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1608
41

START ENABL E1 -6...7

elects the soLlrce of the start enable 1 signal'
ote: starl enable functionality differs from the run enable lundlonalfly'

= Nor sEL - Allows the drive to start without an external start enable signal
1 = D|t - Defines digital input Dl'l as the start enable I signal.

- This digital input must be activated for start enable 1 signal.

- lf the voltage drops and de-activates this digital input, the drive will coast to stop and show alarm 202'l on
panel display. The drive will not start until sta.t enable 1 signal resumes.

.6 = Dr2...Dr6 - Defines digital input Dl2...Dl6 as the start enable I signal.

- See Dl'l above.

7 = coML -Assigns the fieldbus Command Word as the source for the start enable 1 signal

- Bit 2 oflhe Command word 2 (parameter 0302) activates the start disable 'l signal.

- See fieldbus user's manual for detailed instructions.

-'l) = Dt1(NV) - Defines an inverted digital input Dll as the start enable 1 signal

C2)... G6) = Dr20NV)...Dr6(rNV) - Defines an inverted digital input DI2...D16 as ihe start enable 'l signal

- See Dr1(NV) obove.

Drive Started
START/STOP
COMMAND
(Par Group 10)

START ENABLE
SIGNAL
(Params.
1608 & 1609)

Relay
De-energized

Relay Energized
STARTED
RELAY STATUS
(Par Group 14)

Damper Open

Damper
Ciosed DAMPER

STATUSDamper
Opening
'Tlme

I Dam per
Closing
'i'ime

RUN ENABLE SIGNAL

N

from the damper end
switch when the
damper is fully opened
(Parameter1601)

MOTOR SIATUS

Time
(Pat 2202)

lDeceleration
Time
lPat 2203)
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'1609

- Defines an inverted digital input DI2...D16 as the start enable 2 signat.

1 0

0 NOT

1 digital
Itag

top

7

-6...7
Selects the source of the start enable 2Note: Start signal.

enable functiona lity differs from the run enable functionality
sEL - Allows the drlve to start without an exlemal start enable- Defines signal.Dtl input Dl1 as the start enable 2 signal. This digital input must besignal. lf the vo aclivated for starl ene drops and de-activates able 2this digital inpul, the drive will coast to s and show alarm 2022 onpanel display. The drive will not start until start enable 2 signal resumes

D12...Dl6 - Defines digital input Dl2...D16 as the start enable 2 signal. See Dl1 abovecoMM - Assigns the fieldbus Command Word as the source for the start enable 2 signal. Bit 3 of the Commandword 2 (parameter 0302) activates the start disabte 2 signal. See fieldbus user's manual for detailed instructions.lNv)- Deflnes an inverted digital input Dl1 as(-1) Dr1( the start enable 2 signal
t2)...c6) D2(NV)...Dr6(rNV)

. See Dr10NV) above.

1610 DISPLAY ALARMS
Controls the visibility of the following alarms:. 2001, Overcunent alarm. 2002, Overvoltage alarm
' 2003, Undervoliage alarm. 2009, Device overtemperature alarm.
For more information, see section A/arm /isfing
0 = No - The above alarms are suppressed.
'1 = YES - All of the above alarms are enabled.

1611 PARAMETER VIEW
Selects lhe parameler view, i.e. which parameters are shown.
Note: This parameter is visible only when it is activated by the optional FlashDrop device. FlashDrop allows fast
customization ofthe parameter list, e.g. selecled parameters can be hidden. For more information, see MFDf-o,
FlashDrop User's Marual [3AFE68591074 (English)].

FlashDrop parameter values are aclivated by setting parameter 9902 to 31 (LoAD FD sET).
0 = DEFAULT - Complete long and short parameter lists are shown.
'1 = FLASHDRoP - FlashDrop parameter list is shown. Does not include short parameter list. Parameters that are

hidden by the FlashDrop device are not visible.

Staft-Up
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l"#T;:ilLrt':x'l",Hsn,'theovenidespeed/frequency and Pass code a

When override Dl is activated, the drive stons a1! then accelerates to the preset

speed or frequency. wnen in-e otl" i"a"tiuateo tre drive stops and reboots lf the

start command, ,un enaote aia start enaUtes are active in the AUTO mode the drive

starts automatically and continues normally afler override mode ln the HAND mode

the drive returns to OFF mode.

When override is active:

. Drive runs at preset speed

. Drive ignores all keypad commands

. Drive ignores all commands from communication links

. Drive ignores all digital inputs except override activation/deactivation, RUN
ENABLE and START ENABLE

. Drive displays alarm message "2020 ovERRTDE MoDE"

The following faults are ignored:

3 DEVICE OVERTEMP

5 OVERLOAD

6 DC UNDERVOLT

7 AI1 LOSS

a AI2 LOSS

9 N,4OTOR TEN,,IP

'10 PANEL LOSS

12 [,OTOR STALL

14 EXTERNAL FLT 1

15 EXTERNAL FLT 2

17 UNDERLOAD

'18 THERM FAIL

21 CURR MEAS

22 SUPPLY PHASE

OVERSPEED

28 SERIAL 1 ERR

29 EFB CONFiG FILE

30 FORCE TR P

31 EFB 1

EFB 2

33 EFB 3

34 MOTOR PHASE

1001 PAR PFC REFNEG

Staft-Up
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1002 PAR PFC tocoNF
'1003

PAR AI SCALE
1004 PAR AO SCALE
1006 PAR EXIROM ISSING
1007 PAR FBUSM ISSING

1008 PAR PFCWOSCALAR

91

Commissrbnlng the Override l\lode:
1. Enter the parameters in all groups as needed, except group 17.
2. Select the digital input that will activate ovenide mode p1701.

3. Enter the frequency or speed reference for override mode, p1702 and p1703,
according to the motor control mode Pg904.

4. Enter the pass code P1704 (358).

5. Enablethe ovenide mode P1705.

Changing the Oteride Parameters:

1 . lf override mode is already enabled, disable it:
. Enter the pass code P1704.

. Disable the override mode P1705.

2. lf needed, load the ovenide parameter sel P9902.

3. Change the parameters as needed, except group 17.

4. Change the parameters in group 17 as needed:

. Digital input for override mode P1701.

. Frequency or speed reference, P1702 or P1703.

5. Enter the pass code P1704.

6. Enable the override mode P1705. The drive replaces the override parameter set with
new values of all parameters.

1701

1 = or'1 - Deflnes digital input Dl1 as lhe override activation signal.
. This digital input must be activated for override activation signal.

6 = Dr2...Dr6 - Defines digital input Dl2...Dl6 as the override activation signal
, See Dl1 above.

Cl) = Dt10NV) - Defines an inverted digital input Dl1 as the override activation signal.
(-2)...(-6) = 6;21;xy)...Dr6(rNV) - Defines an inverted digital input Dl2...Dl6 as the override activaiion signal

. See Dr'1(rNV) above.

1 0ERRIDE SEL

the source of the override activation signal

= Nor sEL - Ovenide aclivation signal not selected

1702 OVERRIDE FREQ "500...500 Hz 0.1

Defines a preset frequency forthe override.
Note! Set this value if motor control mode (Par 9904) is scALAR: FREo (3)

0.0

Starl-Up
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1703

c"d;-l

1704
Enterino lhe conect override pass code unlocks parameter'1705 for one ch.ange

I i"iiitr,r-p*" -a" always before changing the value of the parameter 1705'
. See parameler 1705 below.

0

0

1-30.000.. 30.000 rpm
SPEEDovERRIDE

de.niovetheforSa peedDeflnes preset
1SPE EDCTOR ( )VEs9904mode )controlr (Par.if motoluvahistSetI

1535650ODEcPASOVERR

The pass code is 358.
The entry reverts back to zero automatically.

1705

1 = oN - Override enabled.
. When enabled, the drive stores the values of all parameters into an ovenide parameter set (see parametei

9902) and the parameters in Group 'i7 will be wite protected (except parameter '17M). To change the
other parameters in the Group 17, ovenide has to be disabled.

01RIDE ENABLE

= oFF - Override disabled
whether the override is enabled or disabled.

0...1

1706 OVERRIDE DIR
Selects the source of the override direction siqnal.
0 = FoRWARD - Assigns forward as the override direction.
I = Dr1 - Defines digital input Drl as the override direction signal.

. Activating the digital input selects the fon/vard direction.

. De-activating the digital input selects the reverse direction.
2...6 = Dr2...Dr6 - Detlnes digital input D 2...Dr6 as the override direction signal.

. See u1 above.
7 = REVERSE - Assigns reverse as the ovenide direction.
-1 = Dr1(rNV) - Defines an inverted digital input Dt1 as the override direction signal.

. De-activating the digital input selects the forward direction.

. Activating the digital input selects the reverse directaon.
-2...-6 = D|2(NV)...Dr6(rNV) - Delines an inverted digital input or2...Dr6 as the ovenide direction signal

. See D1(rNV) above.

1707 OVERRIDE REF

Selecls the source of the ovenide referen@.
I = CoNSTAMT - Selects a preset ftequency or speed for the ovenide. The frequency value is delined by

patamelet 1702 ovERRtDE FREo and the speed value by parameter 1703 ovERRtoE spEED.
2 = prD - The reference is taken from the PID output, see group 40 PROCESS PID SET 1.

. Note: The following conditions must be met when using PID in th€ overrjde mode:
. PID 1 set poiot (parameter 4010 sET polNr sEL) can be either A1 , A2 or |NTERNAL.
. PlDl parameter sei 1 must be active (paramelet 4027 pt) l pARAtv sET = sET 1).
. Override direction (parameter '1706 oVERRTDE otR) can be either 0 = FoRWARo or 7 = REVERSE.

Sta,.f-Up
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Group 20: Limits

This group defines minimum and maximum limits to follow in driving the motor_speed, frequency, current, torque, etc.

2001 MINIMUM SPEED -30000...30000 rpm 1 rpm 0 rpm

2001 value is< 0
Defines the minimum speed (rpm) attowed.. A positive (orzero) minimum speed value defines two ranges,

one positive and one negative.
. A negative minimum speed value defines one speed range.

See figure.
Ime

P 2001

Speed

P 2002

2001 value is :0

P 2001
0

-(P 2001)

'Tlme

-(P 2oo2)

Speed

P 2002

0

2002 MAXIMUM SPEEO 0...30000 rpm

Deflnes the maximum speed (rpm) allowed.

1 rpm 1800 (us)

2003 MAX CURRENT 0.0... 1.3 * t2N 0.1 A

Defines the maximum output cunent (A) supplied by the drive to the motor

't.3 * l2N

2006 UNDERVOLTCTRL O...2 1 1

Sets lhe DC undervoltage controller on or ofi. When on:. lf the DC bus voltage drops due to loss of input power, the undervollage controller decreases the motor speed in
order to keep the DC bus voltage above the lower limit.. When lhe motor speed decreases, the inertia of lhe load causes regeneration back inlo the drive, keeping the DC
bus charged, and preventing an undervoltage trip.

' The DC undervoltage controller increases power loss ride-through on systems with a high inertia, such as a
centrifuge or a fan-

0 = DISABLE - Disables controller.
1 = ENABLE (rME) - Enables conlroller with 500 ms time limit for operation.
2 = ENABLE - Enables controlled without maximum time limit for operation.

I
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2A07

Defines the minimum limit for the drive output frequency.
. A positive or zero minimum speed frequency detines two

ranges, one positive and one negative.
. A negative minimum speed frequency defines one speed

ranqe. See flgure.
Nole! Keep MrNr[rurv FREo < MAXTMUM FREQ.

0.1 Hz

Tme

P 2007

2007 value is:0

Time

-(P 2008)

0

MINIMUM FREQ -500.0...s00.0 H2

Freq

P 2008

0.0 Hz

2007 value is< 0

Freq

P 2008

P 2007
0

-(P 2007\

2008 MAXIMUM FREO 0.0...500.0 Hz

Defines the maximum limit for the drive output frequency.

0.1 Hz 60.0 Hz (US)

2013 MIN TOROUE SEL .6..,7 I O

Defines control ofthe selecfion between two minimum torque limits (2015 MrN ToRouE 'l and 2016 MrN ToRouE 2).
0 = [4rN ToReuE 'l - Selects 2015 MrN ToRouE 1 as the minimum limit used.
1 = o|l - Defines digital input D|l as the control for selecting the minimum limit used.

. Activating the digital input selects MrN ToRouE 2 value.

. De-activating the digital input selects MrN ToReuE 1 value.
2...6 = Dr2..,Dr6 - Defines digital input Dr2-..D16 as the control for selecting the minimum limit used.

. See or'l above.
7 = coMM - Delines bit 15 of the Command Word 'l as the control for selecting the minimum limit used.

. The Command Word is supplied through fieldbus communication.
The Command Word is a parameler 0301.
- l = Dl10Nv) - Defines an inverted digital input Drl as the control for selecting the minimum limit used.

. Activating the digital input selects MrN ToReuE 1 value.

. De-activating the digital input selects MrN roRouE 2 value.
-2...-6 = Dl2(lNV)...Dr6(rNV) - Defines an inverted digital input Dr2...Dr6 as the control for selecting the minimum limit

used.
. See o 1(rNV) above.

2414 MAX TORQUE SEL -6...7 'I O

Defines conlrol ot the selection between two maximum torque limits (2017 MAx roRauE 'l and 20'18 MAx roRouE 2)
0 = MAx roRouE I - Selects 2017 MAx roRouE I as ihe maximum limit used.
'l = Dr1 - Defines digital input Drl as the control forsel€cting the maximum limit used.
Activating the digital input selects MAx ToRouE 2 value.
De-activatang the diqital input selects MAx roRouE 1 value.
2...6 = Dr2...Dr6 - Defines digital input Di2...DrO as the control for selecting the maximum limit used.

. See Dr1 above.
7 = coi,aM - Dellnes bit 15 of the Command Word I as the control lor selecling the maximum limit used.

. The Command Word is supplied through fleldbus communication.

. The Command Word is a parameter 030'1.
-1 = Dr1(lNV) - Deflnes an inverted digital input di'l as the control for selecting the maximum limit used.

'Activating the digital input selects MAx ToRouE 1 value.
. De-activating the digjtal input selects i,iAx ToRouE 2 value.

-2...-6 = ot20NV).. .D16(NV) - Defines an inverted digita, input Dt2...Dt6 as the control for seJecting the maximum limil
used.
. See Dr'l(rNV) above.
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2t: StarUStoP
This group defines how the motor starts and stops- The ACH550 supports several starl and stoP

modes

6a.--l
2101

[ti,s!,!Elielsffi*s$e,5$.r4#1w-.rt"iY*'' *-=---* --,' -"-'' -'- -

START FUNCTION r"'o
Selects the motor start method.
1 = AUTo- Selects the automatic start mode.

. vEcroR control modes: Optimal start ln most cases. The drive automatically selects the correct output frequency

to start a rotating motot
. scALAR: FREQ mode; lmmediate start from zero frequency.

2 = Dc rvAGN - Selects the DC Magnetizing start mode.
Notel lhe DC Magnetizlng start mode cannot start a rotating motor.
Note! The drive starts when the set pre-magnetizing time (param. 2103) has passed, even if motor magnetization is

not complele.
. vEcroR conlrol modes: Magnetizes the motor within the time determined by the parameter 2103 oc MAGN T|ME

using DC current. The normal control is released exactly after the magnetjzing lime. This selection guarantees
the highest possible break-away torque.

. scALAR spEED mode: Magnetizes the motor within the time determined by the parameter 2103 DC MAGN TIME using
DC current. The normal conlrol is released exactly afler the magneiizing time.

3 = scALAR FLYSTART - Selects the flying start mode.
. vEcroR control modes: Not applicable.
. scALAR control mode: The drive automatically selects the correct output frequency to start a rotating moior -

useful if the motor is already rotating and if the drive will start smoothly at the cunent frequency.
4 = ToRo Boosr- Selects lhe aulomatic torque boost mode (scAL-AR spEED mode only).

. May be necessary in drives with high starting torque.

. Torque boost is only applied at start, ending when output frequency exceeds 20 Hz or when output frequency is
equal to reference.

. ln the beginning the motor magnetizes within the time determined by the parameter 2103 DC [4AGN rME using DC

. 3Il"fl,"r",",. ,,,0 roRo Boosr cuRR.
5 = FLYSTART + ToRe Boosr - Selects both the flying start and the torque boost mode (scALAR spEED mode only).

. Flying sta( routine is performed first and the motor is magnetized. lf the speed is found to be zero. the torque
boosl is done.

8 = RAMP - lmmediate start from zero frequency.

2142 STOP FUNCTION 1,2 1 1

Selects the motor stop method.
1 = coAsr - Selects cutling off the motor power as the stop method. The molor coasts to stop.
2 = RAMP - Selects using a deceleration ramp

. Deceleration ramp is defined by 2203 DECELER TIVE 1 or 2206 DECELER TIME 2 (whichever is active)

2103 DC MAGN TIME 0.00...10.00 s 0.01 s 0.30 s

Defines the pre-magnetizing time for the DC Magnetizing start mode.. Use parameter 2101 to select lhe start mode.
. After the start command, the drive pre.magnetizes the motor for the time defined here, and then starts the motor. Set the pre magnetizing time just long enough to allow full motor magnetization. Too long a time heals the motor

excessively.

Stad-Up
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. When the reference rises above the tevel of parameter 2105 the drive
resumes normal operation.

2 = Dc BRAKTNG - Enables the DC lnjection Braking afrer modulation has
stopped.
. lf parameter 2'102 sTop FUNCT|oN is 1 (coAsT), braking is applied after

start is removed.
. lf parameier 2102 sTop FUNCTToN rs 2 (RAMP), braking is applied after ramp.

DC Hotd

Ref

I

T

CTL

0
1 DC

CURR
0...2

whether DC curent is used for braking.
current operation

NOT SEL - Disables lhe DC
HOLD - Enables the DC Hold function. See d. Requlres iagram.parameter 9904 I\]IOTOR CTRL MoDE 1 (vEcroR spEEo)

DC into the motor \ahen
. Stops generating sinusoidal current and injects

both the reference and the motor speed drop below the value of
Parameter 2105

0

Motor
Speed

DC Hold
Speed

2105 DC HOLD SPEED 0...360 I rpm 5 rpm

Sets the speed for DC Hold. Requires that parameter 2104 Dc cuRR cll = 'l (Dc HoLD).

2106 DC CURR REF 0...,t00% 1% 30%

Defines the DC currenl control reference as a percentage of parameter 9906 (MoroR NoM cuRR)

2107 DC BRAKE TIME 0...250 s 0.1 s 0 s

Defines the DC brake time after modulation has stopped, if pa'ameler 2104 is 2 (Dc BRAKTNG)

2108 START INHIBIT O, 1 I O

Sets the $art inhibit function on or off. The Start inhibit functjon ignores a pending start command in any of the
following situations (a new stiart command is required):. A fault is reset.. Run Enable (parameter 160'1) activaies while start command is active.. Mode changes from local to remote.. Mode changes from remote to local.. Control switches from ExTl to Exr2.. Control swilches from Exr2 to EXTI .

0 = oFF - Disables the Start inhibit function.
1 = oN - Enables the Start inhibit function.

2109 EM STOP SEL -6...5 I 0

Defines control of the Emergency stop command. When activated:. Emergency stop decelerates the molor using the emergency slop ramp (parameter 2208 EM DEC TIME).. Requires an extemalstop command and removalofthe emergency stop command before drive can restart.
0 = Nor sEL - Disables the Emergency stop function through digital inputs.
1 = or1 - Defines digital input Dr1 as the control for Emergency stop command.

. Activaling the digital input issues an Eme.gency stop command.

. Deactivating lhe dlgital input removes the Emergency stop command.
2...6 = or2...Dr6 - Defines digital input Dr2...Dr6 as the control for Emergenry stop command.

. See Dr1 above.
-1 = Dr1(rNV) - Oefines an inverted digital input Dr1 as the control for Emergency stop command.

. Deaclivating the digital input issues an Emergenry stop mmmand.

. Activating lhe digital input removes the Emergency stop command.
-2...-6 = Dr2(NV)...or6(rNV) - Defines an inverted digilal input D12...Dl6 as the conlrol for Emergency stop command

. See Dr1(rNV) above.

2110 TORQBOOSTCURR 1s...300%

Sets the maximum supplied current during torque boost. See parameter2101 srART FUNcroN.

100%I

2113 START DELAY
Defines the Start delay. Afrer the conditions for start have been fulfilled, the drive waits until the delay has elapsed
and then starts lhe motor Start delay can be used with all start modes.
' It srART oELAy = zero, the delay is disabled.
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GrouP 22: Accel/Decel

This qroup delines ramps that conlrol the rate

ll'l i"I"i"" r",. 
"""eleration 

and one lor de

iiqiiJnpu, t"."r""t one or the other parr'

ACH 550-uH U se r's Manual

":i3ffJ;:J:"I#,1ffj"#il:":'*H;.:::Xgr

C,/DEC 1/2 SEL -6...7 1 0

0
1

eflnes controt for selection of acceleration/deceleration ramps
Ramps are deflned in pairs, one each for acceleration and deceleration.
See below for the ramp definition parameters.

= Nor sEL - Disables selection, the first ramp pair is used.
= Dr1 - Defines digital input Dr1 as the control for ramp pair selection.
. Activating the digital input selects ramp pair 2.
. De-activating the digital input selects ramp pair'1.

..6 = Dr2...Dr6 - Defines digital input Dr2...Dr6 as the control for ramp pair selection.

. See Dt1 above.
= coMM - Defines serial communication as the control for ramp pair seleclon.
= o|l(tNV) - Defines an inverted digital input D|l as the control for ramp pair selection.
. De-activating the digital input selects ramp pair 2
. Activating the digital input selects ramp pair 1.
...-6 = D|20NV)...Di6(NV) - Defines an inverted digital input Dr2...Dt6 as the control for ramp pair selection
. See Dr1(rNV) above.

1

2

2241

2202 ACCELERTIME 1 0-0...1800.0 s 0.1 s 30.0 s

Sets lhe acceleration time for zero to maximum frequency for ramp pair 1. See A in figure.. Actual acceleralion time also depends on 2204 RAr"rp sHApE.. See 2008 MAXTMUM FREoUENCY.

DECELERTIME I 0.0...1800.0 s 0.1 s

Sets the deceleration time for maximum frequency to zero for ramp pair '1.

. Actual deceleration time also depends on 2204 RAr,.4p sHApE.. See 2008 MAXr[,ruM FREoUENCY.

30.0 s

2204 RAMP SHAPE 1 0...1000.0 s 0.1 s

Selects the shape ofthe acceleratiolrdeceleration ramp for ramp pair 1. See B in
ligure.. Shape is deflned as a ramp, unless additional time is specified here to reach

the maximum frequency. A longer time provides a sofler transition al each end
of lhe slope. The shape becomes an s-curye.. Rule ofthumb: 1/5 is a suitable relation between the ramp shape lime and the
acceleration ramptime.

0.0 = LTNEAR - Specifies linear acceleration/deceleration ramps for ramp pair '1.

0.1.. - 1000.0 = s-cuRVE - Specifies s-curve acceleration/deceleration ramps for
ramp pair '1.

0.0

FREO t

I\4AX

FREQ

Linear

=0(B )

I

S-curve 
I

,>l B
I

A = 2202 ACoELERAToN T[vE
B = 2204 RA[4P SHAPE

T

2245 ACCELER TIME 2 0.0...1800.0 s 0.1 s 60.0 s

Sets lhe acceleration time (s) for zero to maximum frequency fo. rcmp pai 2. See 2002 ACCELER Tr[4E 1

2246 DECELER TIME 2 0.0.-.1800.0 s 0.1 s 60.0 s

Sets the deceleration time for maximum frequency lo zero for ramp pair 2. See 2003 DECELER Tr[4E 1

Stad-Up
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2207

the shape of the acceleration/deceleration ramp for ramp pair 2. See 2004 RAMP sHApE 1

RAMP SHAPE 2 0...1000.0 s 0.1 s 0_0

Sets the deceleration lime for maximum frequenry to zero for an emergency.. See parameter 2109 Et srop sEL.. Ramp is linear

t.0 sEM DEC TIME 0.0...1800 s 0.1 s

2209 RAMP INPUT O -6...6 ,l 
O

Defines controlfor forcing the ramp input to 0.
O=NoTSEL-
1 = Dl - Defines digital input Dr'l as the controllor forcing the ramp input to 0.

. Activat ng the digital input forces ramp input to 0. Ramp output will ramp to 0 according to the currently used
ramp time, after which it will stay at 0.

. De-activating lhe digital input: ramp resumes normal operation.
2...6 = Dr2...Dr6 - Defines digital input Dr2...Dr6 as the mnlrol for forcing the ramp input to 0.

. See Drl above.
-1 = Drl(rNV) - Defines an inverted digital input o|l as the control for forcing the ramp input to 0.

. De-activating the digital input forces ramp input to 0.

. Activating the diqital input: ramp resumes normal operation.
-2...-6 = oi2(rNv). ..or6(NV) - Defines an inverted digital input Dr2...Dr6 as the control for forcing the ramp function

generator input to 0.

' See Dr1(NV) above.
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Grou1 23i SP€ed Control

This group defines variables used for speed control operation'

2301 PROP GAIN 0.00...200.00

Sets the relative gain for the speed mntrollet. Larger values may cause speed oscillation.. The figure shows the speed controller output
afrer an enor step (error remains constant).

Notel You can use parameter 2305, AuroruNE
RUN, to automatically set proportional gain.

0.01 3.00

r Value

Conlroller Output

Gain=Ko=1
fr = lntegration time = 0
fD= Derivation time = 0

Controller
output =
K-,e

e = Enor value

t

2302 INTEGRATION TIME

Sets the integration time for the speed
controller-. The integration time defines the rate at

which the conlroller output changes for a
constant error value.. Shoder integration limes correcl conlrnuous
errors fasler.. Conlrol becomes unstable if the integration
time is too short.. The flgure shows the speed controller
output after an enor step (enor remains
constant).

Notet You can use parameter 2305,
AUTOTUNE RUN, to automatically set
proportional gain.

Kp'e

0.01 s

Controller Output

2.50

%

e = Error value

t

Gain=Ko=1
Ir= lntedration time > 0
ID= Defivation time = 0

Tr

303

ler Output

Error Value

DERIVATION TIME 0...10000 ms

Sets the derivation time for the speed controller, Derivative action makes the conlrol more
responsive to error value changes.. The longer the derivation time, the more the
speed controller output is boosted during the
change.. lf the derivation time is sel to zero, the
conlrollerworks as a Plcontroller, otherwise as
a PID controller

The figure shows the speed controller output
afler an error slep when the enor remains
constant.

Kp'e

T1

Gain=Kp='l
7i = lntegration time > 0
Io= Derivation time > 0
[= Sample time period = 2 ms
Ae = Error value change between two samples

1ms 0

%

Ko ' ro?i
Kp"e

e = Error value

t

Stan-Up
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'Note! You can use parameter 2305 AUTOTUNE RUN to automatically set acceleration compensation

Acceleralion Compensation
%

RIVAT]O

COMP EN SATION 000. 00600. s 0. 01 sthe 0.00derivation time for accel eration compensation.Addi ang derivative theof reference to the of theoutput speed controlleracceleration. compensates fot inertia duri ngD2303 E N IT NlE describes the ofprinciple derivative onacliUIR ofe th umb etS 5thi meterpara nbetwee and50 0c o/o of the SU m lhe ntmecha cal timeandmotor the driven h1mach etn
The ure shows rhfis e resspeed ponses aen h inh rtiae oa tsd Iacceig erated alon as ramp

No Acceleration c sationnompe

--- Speed reference

- 
Aclualspeed

t

2305 AUTOTUNE RUN 0...1 I O

Starts automatic tuning of the speed controller.
0 = oFF- Disables the Autotune creation process. (Does not disable the operation of Autotune seftings.)
1 = oN - Activates speed controller autotuning. Automatically reverts 10 oFF.

Pmcedure;
Note! The motor load must be connected.. Run the motor at a constant speed of 20 to 40% of the rated speed.. Change the autotuning parameter 2305 to oN.

The drive:
. Accelerates the motor.
. Calculates values for proportional gain, integralion time and acceleration compensation.
. Changes paramele$ 230'1,2302 and 2304 to these values.
. Resets 2305 to oFF.

Stan-Up
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GrouP 25: Gritical Speeds

This group defines up to three critical

,"i]olj i'" for examPle' lo mechan ::i:x""::l*'nsl"T::nsi:""':"::

E"u;
12501

I

Determine problem speed ranges. Assume they are found to
be: 18 . . .23 Hz aftd 46 . . .52 Hz.
Set 2501 cRrr sPEEo sEL = 1.

Set 2502 cRrr SPEED 1 Lo = i8 Hz.
Set 2503 cRr SPEED I Ht = 23 Hz.
Set 2504 cRrr SPEED 2 to = 46 Hz.

46

iREF (Hz)

010, 1RIT SPEED SEL
tica St eTh crLon o peednctiofLr ns edscacritithe peets

nlas speed gestc: avoids peciftc
fu ctioncri cal1i eedsbl thesDJsa sp

. Set 2505 cRrr SPEED 2 Ht = 52 Hz

23
18

f1L
'18

f1H
23

t2l t2t1
46 52

1 = oN - Enables the critical speeds function

Example: To avoid speeds at which a fan system vibrates
badly:

2502 CRIT SPEED t LO 0...30000 rpm / I rpm / 0 rpm /
0.0...500.0 Hz O.1Hz 0.0 Hz

Sets the minimum limit for critical speed range 1.
. The value must be less than or equalto 2503 cRrr spEED 1 Ht-
. Units are rpm, unless 9904 MoroR crRL MoDE = 3 (scALAR spEED), then units are Hz.

2503

Sets the maximum limit for critical speed range 1.
. The value must be greater than or equal to 2502 cRrl spEED 1 Lo.. Units are rpm, unless 9904 MoroR crRL MoDE = 3 (scALAR spEED), then units are Hz.

CRIT SPEED 1 HI 1 rpm ,l

0.1 Hz
0 rpm ./

0.0 Hz
0...30000 rpm /
0.0...500.0 Hz

2504 CRIT SPEED 2 LO 0-..30000 rpm /
0.0...500.0 Hz

Sets the minimum limit for critical speed range 2.. See parameter 2502.

'I ryml
0.1 Hz

0rpm/
0.0 Hz

2s05 CRIT SPEED 2 Hl 0...30000 rpm /
0.0...500.0 Hz

Sets the maximum limit for critical speed range 2.. See parameter 2503.

1ryml
0.1 Hz

0 tprn I
0.0 Hz

2506 CRIT SPEED 3 LO 0...30000 rpm /
0.0...500.0 Hz

Sets the minimum limit for critical speed range 3.. See parameter 2502.

l rpm /
0.1 Hz

0rpm/
0.0 Hz

2507 CRIT SPEED 3 Hl 0...30000 rpm /
0.0...500.0 Hz

Sets the maximum limit for crjtical speed range 3.. See parameter 2503.

l rpm /
0.1 Hz

0rpm/
0.0 Hz

Staft-Up
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Group 26: Motor Control
This group provides contro,s for fine-tuning the motor control.

103

01

l,,

2602

W/O Flux Braking

120%

f (Hz)

0

BO

40

0
5 40

80

40

120%

1

0

0...1

5 '10 20 30 40

lzATtooPTIM N 0 1 ,,
han th 0eges ma nitus ofde erh n UX de ndipe n hetng actu a J load FI ondansumption NOJS ptian izatio cad nshould redbe en thefoabled d Inves hat usual energyOFF operale)y belowDisab mithles e featu loadle

1 ON E bna the fealu re

motor,

rovides faster d leration inrats theby level o{s
n themagnetization moto t nen eeded ofinstead m iting

dece ratie on lam ncreasi th flp ux ni ethBy ng
e theof mechan rca senergy ch ed thermaltosystem ang

FLUX BRAKING

Rated Motor Power

1 = oN - Enables the feature

10 20 30

With Flux Braking

50
f (Hz)

2.2 kW
15 kW
37 kW
75 kW
250 kw

Braking
Torque (%)

nergy in the motor.
= oFF - Disables the feature.

2603 lR coMP voLT 0...100 v
Sets the lR compensation voltage used for 0 Hz.. Requires parameter 9904 MoroR crRL MoDE = 3

(sCALAR sPEED).
' Keep lR compensation as low as possible to prevent

ovefieating.. Typical lR compensation values are:

PN (kw) 3 7.5 15 37 132
lR comp (V) 18 12 B 3

lR compensation P 26u.
. When enabled, lR Compensation provides an exlra

voltage boost to the motor at low speeds. Use lR Compensation, for example, in applications that require a high
breakaway torque.

IV size dependent

P 2643

f (Hz)
B

Motor
Voltage

A = lR Compensated
B = No compensation

26A4 tR coMP FREQ 0...100% 1

Sets the frequency at which lR compensation is 0 V (in % of motor frequency)

80%

2605 u/f RATto 1,2 1 'l

Selects the form for the U/f (voltage to frequency) ratio below field weakening poinl.
'I : LTNEAR - Preferred for constant torque applications.
2 = souARED - Prefered for centrifugal pump and fan applications. (Square is more silenl for most operating

frequencies.)

Sbn-Up
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I

I

7

1 = oN - The switching lrequency is limited according to the figure

4 kHz

4 kqz

80 "c 90 "c 100'c

kHz,l8,1 4, F uencyreqFREQ SwitchingandCTRLFREO2607rameterseeAlso padrive.theforfrequencYingthe
5.26page nolseessmean EDSPESCALAR: )frequencies 3t\4ooEingswitch (CTRLOTORM9904rHigher meteonle ifabil ly paraavatsencyn frequswitchi skHz21 R61RaI Smeno on fablll eavais lyfreq uencywitch I2KH1The 2

1
10RLCTFREQ ThsF reit.m SeeaESfls guabovetern 1Ula ientern lathif H550redb_. uced pe

tn mayswitch uencyfreqs her switchiHoncondili s ngratin rgonbasedbeto used sopeeswitchbeh ncyfrequinghestlows theionnct a ig possr
otn seacousticIts nresuncy

lednclion disabtsThe

8 kHz

R7/R8 DrivesRl... RO Drives

ACH550
Temperature

4 kqz
1 kHz

ACH55O
Temperature

90'c 100 "c

Limit

12kqz

f"*
Limit

2608 sLtP coMP RATTO 0.,.2000/o I 0

Sets gain for slip compensation (in 7o).

' A squinel-cage motor slips under load. lncreasing the frequency as the motor torque increases compensales for
the slip.. Requires parameter 9904 MoroR crRL MoDE = SCALAR spEEo.

0 = No slip compensation.
1...200 = lncreasing slip compensation. 100% means full slip compensation.

2609 NOISE SMOOTHING 0, 1 1. O

This parameter introduces a random component to the switching frequency. Noise smoothing distributes the
acoustic molor noise over a range of frequencies instead of a single tonal frequency resulting in lower peak noise
intensity. The random component has an average of 0Hz and is added to the swilching frequency set by parameter
2606 (swrcHrNG FREo). This parameter has no effect if parameter 2606 = 12kHz.
0 = DISABLE
1 = ENABLE

2619 DC STABILIZER
Enables or disables the DC voliage stabilizer The DC stabilizer is used in scalar conkol mode to prevent possible
voltage oscillations in the drive DC bus caused by motor load or weak supply network. ln case of voltage variation
the drive tunes the frequency reference to stabilize the DC bus voltage and therefore the load torque oscillation.
0 = DTSABLE - Disables DC stabilizer.
1 = ENABLE - Enables DC stabilizer.

Stan-Up
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105Group 29: Maintenance Trig
This group con
trigger point, a lil:"Tflffi i"",i5^1?:::xi:i ,?1!1:. Whel usase reaches rhe setI panel signals thal maintenance is due

2901

Defines the actual value ofthe drive,s cooling fan counter_. The parameter is reset by writing 0.0 to it.

0.1 kh

0.0...6553.5 kh 0.1 kh

0.0

0.0

0.0 ...6553.5 kh
LING FAN TRIG

OLING FAN ACT

0=
thelrigger point for the drive,s cooling fan counter
NOT SEL

2902

2903

the trigger point for the motor's accumulated revolutions counter

0

.0 = Nor sEL

N TRIG 1 MRev0...65535 MRev

2904 REVOLUTION ACT 0...65535 MRev I MRev

Defines the actual value of the motor's accumulated revolutions counter.. The parameter is resel by writing 0 to it.

0

2905 RUN T|ME TRIG 0.0..,6553.5 kh

Sets the trigger point for lhe drive's run time counter
0.0 = Nor sEL

0.1 kh 0.0

2906 RUN T|ME ACT 0.0...6553.5 kh

Defines the actual value of the drive's run time counter

0.'t kh 0.0

The parameter is reset by writing 0.0 to ii.

2907 usER MWh TR|G 0.0...6s53.5 MWh 0.1 MWh 0.0

Sets the trigger point for the drive's accumulated power consumption (ln megawatt hours) counter
0.0 = Nor sEL

2908 usER MWh ACT 0.0...6553.5 MWh 0.1 MWh 0.0

Defines the actual value of the drive's accumulated power consumption (in megawatt hours) counter.
. The parameter is reset by writjng 0.0 to it.

Stad-Up
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recognize as potential faulb and defines how theGroup 30: Fault Functions

This orouo defines situations thal lhe drive should

ilir"""i"IrJit"p-o if the faurt is detecied

1

= Nor sEL - No response.
= raulr - Displays a fault (7, Al1 Loss or 8, Al2 Loss) and the drive masts to stop'

= corsr sp7 - Disptays a ri,aming (2006, e|l Loss or 2007, Ar2 Loss) and sets speed using 1208 coNST SPEE0 7

= LAsr spEEo - Displays a waming (2006, A!1 Loss or 2007, At2 Loss) and sets speed using the last operating
level. This value is the average speed over the last '10 seconds.

Warning! lI you select coNST sp7 or LAST spEEo, make sure that continued operation is safe when the analog
input signal is lost.

'|

2
3

IN FUNCTI ON

3021 a1 FAULT LlMlr and 3022

Defines lhe drive resPonse if the

0

the fault limits and Al is used in reference
1

drops below

ault limits

0...3

analog input (AD signal

AI2 FAULT LIMIT SEI thE f

3002 PANEL COMIII ERR 1...3 1 1

Delines lhe drive response to a control panel communication error.
1 = FAULT - Displays a fault (10, PANEL Loss) and the drive coasts to stop.
2 = coNST sp7 - Displays a warning (2008, PANEL Loss) and sets speed using 1208 coNsr spEED 7.
3 = LAsr spEED - Displays a waming (2008, PANEL Loss) and sets speed using the last operating level. This value is

the average speed over the last 10 seconds.
Warning! lf you select coNsT sp7 or LAST spEED, make sure that continued operation is safe when the control

panel communication is lost.
3003 EXTERNAL FAULT 1 .6...6 1 O

Delines the Extemal Fault 1 signal input and the drive response to an extemal faull
0 = Nor sEL - Exemal fault signal is not used.
1 = Dr'l - Detlnes digital input Drl as the externalfault input.

. Activating the digital input indicates a fault. The drive displays a fault (14, EXTERNAL FAULr 1) and the drive coasts
to stop,

2...6 = Dr2...Dr6 - Defines digital input 02.,.Dr6 as the exlemalfault input.
. See Dr1 above:

-1 = Dr1(NV) - Defines an inverted digital input Dr1 as the extemalfault inpul.
. De-activating the digital input indicates a fault. The drive displays a lault (14, EXTERNAL FAULT1) and the drive

coasts to slop.
-2...-6 = Dr2(rNV)...Dr6(rNV) - Delines an inverted digital input Dr2...or6 as the externallault input.

. See Dr1(NV) above.

3004 EXTERNAL FAULT 2 .6,..6 1

Defines lhe Efernal Fault 2 signal input and the drive response to an external tault.
' See parameter 3003 above.

0

3005 MOT THERM PROT 0,2 1 1

Derines the drive response to motor overheating.
0 = Nor sEL - No response and/or motor thermal protection not set up.
1 = FAULr - When lhe calculated motor temperature exceeds 90 C, displays a waming (20'10, Mor ovERTEMp).

When the calculated motor temperature exceeds 110 C displays a fault (9, Mor ovERTEMp) and the drive coasts to
stop.

2 = wARNiNG - When the calculaled motor temperature exceeds 90 C, displays a warning (2010, [.4oT ovERTE\4p)..

Stan-Up
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3006

. T-his_is lhe time rcquired for the motor to reach 63% of the finallemperature with steadv load. For lhermal protection ;ccording to UL requirements for NEI\rA
class motors. use lhe rule of thumb: MoToR THERV lt\tF eqdals
35 tim_es 16, where t6 (in seconds) is specilled by the motor
manufacturer as the time that the motor can saf;ly operate at
six times its rated current. The thermaltime for a Class 10 trip curve is 350 s, for a Class
20 trip curve 700 s, and for a Class 30 trip curve 1050 s.

1050 s
Motor load

P 3006

1

t

t

THERMlMor 256. s
TIME

..9999
Sets the motor thermat time constant for the motor temperaturemodel.

_*___J

Temp. Rise
100%

630/0

3007 MOTLOADCURVE 50...150% 1

Sets the maximum allowable operating load of the molor. When set to 100%, the maximum allowable load is equallo the
value of Start-up Data parameter 9906 MoToR NoM CURRENT.. Adjust the load curve level iI the ambient lemperature diflers from
nominal

150

P 3007 100

Frequency

P 3009

P 3008 50

1000/o

Output cunent (%) relative
to 9906 MoroR NoM cuRR

3008 ZEROSPEEDLOAD 25,,.150Y"

Sets the maximum allowable current at zero speed. Value is relative to 9906 r'.roroR Norv cuRR

1 70%

3009

Example: Thermal pmtection trip
times when parameters 3006 3.5
MOT THERI'.i TIME. 3OO7 MOT
LOAD CURVI and 3008 ZERO 3.0

sPEED LoAD have delault. z.a
values_

2.0

+
60

,|

s

0

1.5

1.0

0.5

lo/tN

o 0.2 0.4 0.6 0.8 1.0 1.2

90s

fdfanx

lo = OutPUt current
lN = Nominal motor cunent
fo = ouFut frequency
fBRK = Break point frequency
A = Trip time

180 s

300 s
600 s

BREAX POINT FREQ 1...250 Hz

Sets the break point frequency for the motor load curve.

Stafi-Up

uode

- -t-

35 Hz



108

ACHI O-UH Usels Manual

30'10

1 = FAULT - When the drive operates in the stall region for the time set
by 3012 STALL rN,1E:
. The drive coasts to stop.
. A fault indication is displayed.
= WARN|NG - Vvhen the drive operates in the stall region for the time
set by 3012 srALL T|ME:

'A waming indication is dlsplayed.
. The warning disappears when the drive is oul ofthe stall region for

half the time set by parameier 3012 srALL TflvE.

Torque

Slall region

0

ell n

10NCTIONFU
isn ThSta fll nctiLI othof ethed operati(hi paramete reseestathe L

figu )(regiondrivetheif operatesctivets aprotection ninedLiI it" defiiSseUTheTIME2I LL30dtime nedthe byr
oit nro eth mllB1 TORAUENIAXE I 0 2,27I TORQ2A20 by

he coN.ltt4 input
= Nol sEL - Stall protection is not used 95%

User
Limit

3011
STALL FREQ Hl

3011

s parameter sets the frequency value for the Stall function. Refer to Figure

2O.O HzSTALL FREQUENCY 0.t Hz

3012

s parameter sets the time value for the Stall Iunction.

20s1sSTALL TIME '10. --400 s

EARTH FAULT 0...I 1 1

Defines the drive response if the drive detects a ground fault in the motor or motor cables. The drive monitorc tor
ground faults while the drive is running, and while the drive is not running. Also see parameter 3023 wlRlNG FAULT

0 = DTSABLE - No drive response to ground faults.
1 = ENABLE - Ground taults display fautt 16 (EARTH FAULr), and (if running) the drive coasG to stop.

3017

3018 COMM FAULT FUNC 0...3 1 O

Defines the drive response if the fieldbus communication is lost.
0 = NoT sEL - No response.
1 = FAULT - Displays a fauli (28, SERTAL 1 ERR) and the drive coasts to stop.
2 = coNsr sp7 - Displays a warning (2005, ro coM[.4) and sets speed using 1208 coNST spEED 7. This "alarm speed"

remains active until the tieldbus writes a new reference value.
3 = LAsr spEED - Displays a waming (2005, ro coMM) and sets speed using the last operating level. This value is the

aveEge speed over the last 10 seconds. This "alarm speed" remains active until the lleldbus writes a new
reference value.

Caution: lf you select coNsr sp7, or LAsr sPEED, make sure that continued operation is safe when Ileldbus
communication is lost.

3019 COMM FAULT TIME 0.0...50.0 s 0.1 s 10.0 s

Sels the communication fault time used with 3018 coMM FAULT FUNc.

' Briel interruptions in the fleldbus communication are not treated as faults if they are less than the co[.4M FAULT IlME
value.

3021 All FAULT LIMIT 0.0...'100.0% 0.1%

Sets a fault levelfor analog input 1, See 3001 Ar<MrN FUNcTroN.

0.0%

3022 At2 FAULT LtMtT 0.0...100.0% O.10/o

Sets a fault levelfor analog input 2. See 3001 Ar<MrN FUNcroN.

0.0%

WIRING FAULT O, 1 1 1

Defines the drive response lo cross wiring faults and to ground faults detected when the drive is NOT running. When
the drive is not running it monitors fol:. lmproper connections of input power to the drive output (the drive can display fault 35, ourpur wlRrNG if improper

connections are detected).. Ground faults (the drive can display tault 16, EARTH FAULT if a ground fault is detected). Also, see parameter 3017
EARIH FAULT.

0 = DISABLE - No drive response to either of the above monitoring results.
1 = ENABLE - The drive displays faults when this monitoring detects prob!ems.

Stafl-Up
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GrouP 31: Automatic Reset

This group defines clnditions lor automatic resets An adomatic reset occurs after a Particular fault is

detected. The drive holds for a set delay time, then automatically restarts You can limit the number of

resets in a sPecifled time period, and You can set up automatic resets for a va riety of faults.

3101

code

Sets the number of allowed automatic resets within a trial period defined by 3102 TRIAL TllvE

tf the nurnber of automatic resets exceeds lhis limit (within the trial
time), the drive prevents additional automatic resets and remains
stopped.
Slarting then requires a successful reset performed from the control
panel or from a source selecied by 1604 FAULT RESET sEL.

mple: Three faults have occuned in the trial time. The last is reset x : Automatic reset

5I

llme

0...5NR OF TRIALS

Trial time

nly if the value for 3101 NR oF TRTALS is 3 or more

3102 TRIAL TIME 1.0...600.0 s 0.1 s

Sets the time period used for counting and limiting the number of resets. See 3101 NR oF TRIALS.

30.0 s

3103 DELAY TIME 0.0...'120.0 s 0.1 s

Sets the delay time between a fault detection and attempted drive restart. lf DELAY TIME = zero, the drive resets immediately.

0.0 s

3104 AR OVERCURRENT O, 1 1 O

Sets the automatic reset for the overcurrent function on or off.
0 = D,SABLE - Disables automatic reset.
'l = ENABLE - Enables automatic resel.

. Automatically resets the fault (ovERcuRRENT) after the delay set by 3103 DELAY rME, and the drive resumes
normal operation.

3105 AR OVERVOLTAGE O, 1 1 O

Sets the automalic reset for the overvoltage function on or off.
0 = DTSABLE - Disables automatic reset.
'1 = ENABLE - Enables aulomatic reset.

' Automalically resets lhe fault (oc ovERVoLT) afrer the delay set by 3103 oELAy TlrvE, and the drive resumes
normal operation.

3106 AR UNDERVOLTAGE O, 1 I O

Sets the automatic reset for the undervoltage lunction on or off.
0 = DTSABLE - Disables aulomalic reset.
1 = ENABLE - Enables automatic reset.

. Automatically resets the fault (oc UNDERVoLTAGE) after the delay set by 3103 DELAY TrME, and lhe drive resumes
normal operation.

AR At<MtN 0, 't I 0

Sets the automatic reset for the analog input less than minimum yalue function on or off.
0 = DTSABLE - Disables automatic reset.
1 = ENABLE - Enables automatic reset.

. Automatically resets the fault (Ar<IirN) after the delay set by 3103 DELAy r[,1E, and the drive resumes normal
operation.

Warning! When the analog input signal is restored, the drive may restart, even after a long stop, Make sure
that automatic, long delayed starts will not cause physical injury and/or damage equipment.

3108 AR EXTERNAL FLT O, 1 1 O

Sets the automatic reset for external faults function on or off.
0 = D|SABLE - Disables automatic reset.
1 = ENABLE - Enables automatic reset-

. Automatically resets the fault (EXTERNAL FAULT I or EXTERNAL FAULT 2) after the delay set by 3103 DELAY I[rE,
and the drive resumes normal operation.

Stad-Up
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Group 32: Supervision
111

,*ii{ii[J;rvsffi i::,:i1[iu':#]$f [[:];ift "s#
SupeMsion
defined lamit.
the signal is too

Code,

3201 UPERV I PARAM
olution

101...1SS
'| 03Selects the firsl supervised parameter

Must be a parameter number from Group O1 Operating Data.It.the supervised parameler passes a timit, 
" 

r"i"v oriiriilin"rgi."o.
The supervision limits are defined in thrs group.
The relay outputs are Oefined in Group 1i'Re[ay Outputs (definition also specifies
monitored)

o<Ht

which supeNisioi limit is

perati ng data sU perv ston usi ns re ay outputs en
Value of supervised parameler

Case A = Parameter 1401 RELAY ouTpLrr 1 (or 1402
Hr (3203)

Lo (3202)

t
RELAY olrpur 2, etc.) value is supRvl ovER or supRv 2
ovER. Use for monitoring when/if the supervised signal
exceeds a given limit. The relay remains active untilthe
supervised value drops below the low limit.. Case B = Parameter'1401 RELAY ouTpur 1 (ot,l4O2
RELAY ouTpuT 2, etc.) value ls supRv 1 UNDER or sUpRV 2
UNDER. Use for monitoring when/i, the supeMsed signal
falls b€low a given limit. The relay remains actjve unailthe
supervised value rises above the high limit

Notel Case LO < Hl represents a normal hysleresis.

Case A
Energized (1)

0

Case B

Energized (1)

0

t

L

I l

t

o>Ht
perating data supervision using relay outputs, when

Active LimitHI.
lowest limit (Ht 3203) is active initially, and remains

Value of Supervised Pa

clive until the supervised parameter goes above the
ighest limit (to 3202), making that limit the active limit.
hat Iimit remains active until the supervised parameter
oes below the lowest limit (Hr 3203), making that limit

Lo (3202)

Hr (3203 +
I

+
I

-+
t

active Case A
Energized (1)

0

Case B

Energized (1)

0

l

Case A = Parameler '140'l RELAY ouTprfi 1 (or 1402
RELAY ouTpuT 2, etc.) value is supRvl ovER or supRv2
ovER. lnitially ihe relay is de-energized. lt is energized
whenever the supervised parameter goes above the
active limit.
Case B = Parameter 1401 RELAY ourpur 1 (or 1402
RELAY ourpuT 2, etc.) value is supRvl UNDER or supRv2
UNDER lnitially the relay is energized. lt is ds.energized
whenever the supervised parameter goes belo\,v the
active limil.

t

I

I

t

Note! Case LO>Hl represents a special hysteresis with two separate supervision limits

3242 SUPERV t LIM LO Depends on seleclion - 60.0 Hz

Sets the low limit for the first supervised parameter. See 3201 supERV 1 pARArv above.

3203 SUPERV 1 LIM Hl Oepends on seleciion - 60.0 Hz

Sets the high limit for the first supervised parameter. See 3201 supERV I PARAM above.

3204 SUPERV 2 PARAM 101..-199 1

Selects the second supervised parameler. See 3201 supERV 1 PARAiv above

104

Sbn-Up

1

I

I

t-t [t

+
I' 1l

l

I

t-

I

I
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4.6 A

the low limit for the second supervised parameter, See 3204 suPERV 2 PARAN'! above
Oepends on selectionPERV 2 LIM LO

limit for the second supervised parameter. See 3204 SUPERV 2 PARAI,I

4.6 A

above.the high

PERV 2 LIM HI Depends on selection

07

ects the third supervised parameter. See 3201 SUPERV 1 PARAM above.

105UPERV 3 PARAM '101...199

08

lhe low limit for the lhird supervised parameter. See 3207 supERV 3 PARAM above.

SUPERV 3 Lltr! LO Depends on selection 100.0%

I
the high limit for the third supervised parameter See 3207 SUPERV 3 pARAtv a

UPERV 3 LIM HI 100.0%

bove.

Depends on selection

ACH550-UH use/s Manual

Staft-Up

1
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Group 33: lnformation
This group provides access to information about the drive,s current programs: versions and test date,

3301

Codiir

1

Conlains the version of the drive's firmware

VERSION 0000...FFFF hex

3302 1 0LP VERSION 0000...FFFF hex

3303 1 0DATE

lhe test date (yy.ww).

3304 DRIVE RATING

lndicates the drive's current and voltage rating. The format is )(XXY, where:. XXX =The nominal current rating of the drive in amps. lf present, an 'A" indicates a decimal point in the rating lor
the cunent. For example Xxx = 8A8 indicates a nominal current rating of 8.8 Amps.. Y = The voltage rating of the drive, where Y = :
. 2 indicates a 208...240 Voll rating.
. 4 indicales a 380...480 Voll rating. .

. 6 indicates a 500...600Vo|t rating-

3305 PARAMETER TABLE
Contains the parameter table version of the drive's firmware

Stan-Up

Contains the version of the loading package.
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Group 34: Panel Display Process Variab

This oroup defines the content for con

contr6l panel is in the output mode

A)HIIO-UH User's Manual

les

trol panel display (middle area)' when the

srcNa.r-r Fnna-14 too..tgs 1 103

Selects the flrst parameter (by number) displayed on the control panel.
. Definitions in this group define display content when the control panel

is in the control mode.
. Any Group 01 parameter numbercan be selected.
. Using the following parameters, the display value can be scaled,

converted to convenient unils, and/or displayed as a bar graph.
. The figure identifies selections made by parameters in this group.
100 = not selected - First parameter not displayed.

10'l ...199 = Displays parameter 0'101...0199, lf parameter does not
exist, the display shows "n.a.".

P 3405
P 3404

P 0137

P 0138

P 0139

3401

3402 SIGNAL1 MIN Depends on selection

Defines the minimum expected value for the first display parameter.

Use paramelers 3402, 3403, 3406, and 3407, for example to convert a
Group 01 parameter, such as 0102 spEED (in rpm) to the speed of a
conveyor driven by the motor (in tumin). For such a conversion, the
source values in the llgure are lhe min. and max. motor speed, and the
display values are the corresponding min. and max. conveyor speed. Use
parameter 3405 to select the proper units for the display.

Note! Selecting units does not convert values.

0.0 Hz

Display
Value

P 3407 -

P 3406

P3402 P

Source Vaiue

3403 SIGNALI MAX Depends on selection

Oefines the maximum expected value for lhe flrst display parameter

600.0 Hz

3444 OUTPUT1 DSP FORM 0...9 1

Delines the decimal point location for the first display parameter-
1 .. -7 - Defines the decimal point location.

. Enter the number of digiG desired to the right of the decimal
point.

. See table for example using pi (3.14159).
8 = BAR METER - Specifies a bar meter display.
I = DtREcT * Decimal point location and units of measure are

identical to the source signal. See Group 01 parameter listing in
"Complete Parameter List" for resolution (which indicates the
decimal point location) and the units of measure.

0 t3 -327 68. . .+327 67
(Signed)1 + 3.1

2 !3.14
3 !3.142
4 3 0...65535

(Unsigned)5 3.'1

6 3.14
7 3.142

Start-Up

I
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05

36 = l/s
37 = Vmin
38 = l/h
39 = m3/s
40 = m3/m
41 = kg/s
42 = kglm
43 = kS/h
44 = mbar

45=
46=

4a=
49=

51 =

1

'c

4
5 s

UNIT 0...127
used with the first djsplay parameter

18=MWh 27=fr.
10 = lbft 19=m/s 28=MGD
11 mA 20 = m3/h 29 inHg
12 mv 21 dm3/s 30 FPM
13 kw 22 bar 31 kb/s
14 =W 23 kPa 32 kHz

54 = tb/m
55 = lb/h
s6 = FPS
57 : fvs
58 = inH2O
59=inwg
60=ftwg
61 = lbsi
62=ms

63 = Mrev
64=d
65 = inWC
66 = m/min

125 = Fout
126 = Tout

Pa
GPS
gaUs

gaum
gal/h
fl3/s
ft3/m
tPlt'
lb/s

6=h 15=kwh 24=GpM 33=Ohm
7 = rpm 16 ='F 25 = pst 34 = ppm
8=kh 17=hp 26=CFM 35=pps

3406 OUTPUTI MIN Depends on selection I
Sets the minimum value diablayed ior the first display parameter

3407 OUTPUTI MAX Depends on seleclion 'l

Sets the maximum value displayed for the llrst display parameter

3408 SIGNAL 2 PARAM 100...199 1 104

Selects the second parameier (by number) displayed on the control panel. See parameter 3401

3409 SIGNAL 2 MIN Depends on selection 'l -

Defines the minimum expected value for the second display parameler. See parameter 3402

34'10 SIGNAL 2 MAX Depends on selection 1 -

Deflnes the maximum expected value for the second display parameter. See parameter 3403

3411 OUTPUT 2 DSP FORM 0...8 1 -

Defines lhe decimal point location for the second display parameter. See parameter 3404.

3412 OUTPUT 2 DSP UNIT -128...127 I
Selects lhe units used \.vith the second display parameter. See parameter 3405.

3413 OUTPUT 2 MIN Depends on selection 1 -

Sets the minimum value displayed for the second display parameter. See parameter 3406

3414 OUTPUT 2 MAX Depends on selection 1 -

Sets the maximum value displayed for the second display parameler. See parameter 3407.

3415 S|GNAL 3 PARAM 100...199 1 120

Selects lhe third parameter (by number) displayed on the control panel. See parameter 3401.

3416 SIGNAL 3 MIN Depends on selection 1 -

Defines the minimum expected value for the third display parameter. See parameter 3402

3417 SIGNAL 3 MAX Depends on selection 1 -

Defines the maximum expected value for the third display parameter. See parameter 3403.

3418 OUTPUT 3 DSP FORM 0...8 1

Defines the decimal point location for the third display parameler. See parameter 3404

3419 OUTPUT 3 DSP UNIT -128...127 1

Selects the units used with the third display parameter. See parameter 3405

3420 OUTPUT 3 MIN Depends on selection 1 -

Sets lhe minimum value displayed for the third display parameter. See parameter 3406.

Stad-Up

lCode

117 = 
oAref 119 = %dev 121 = % Sp 123 = lout

118 = 
o/oad 120 = 

o/oLD 122=o FBK 124=Vout

0 = Nor sEL
1=A

3=Hz
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Depends on selection 'l -

for the lhird display parameter. See parameter 3407.

UTPUT 3 MAX

the maximum value displayed

Start-Up
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Group 35: Motor Temp Meas

IJtjfi:,yt:"J.",illi"l;#::+:;:3:Jg,,::J.Tifl :ig#Jff :f l,;,1,;3"*'
One Sensor

10 nF -L

Three Sensors

10 nF

Ar1Motor

AGND

Ao1

AGND

Al'1

AGNDMolor

TTT
Ao1

AGND

A Warning! IEC 60664 requires double or reinforced insulation between live parts
and the surface of accessible parts of electrical equipment which are either
non-conductive or conductive but not connected to the protective earth.

To fulfil the insulation requirement, connect a thermistor (and other similar
components) to the drive's control terminals using any of these alternatives:

. Separate the thermistor from live parts of the motor with double reinforced
insulation,

. Protect all circuits connected to the drive's digital and analog inputs. Protecf
againsl contact, and insulate from other low voltage circuits with basic insulation
(rated for the same vollage level as the drive's main circuit).

. Use an external thermistor relay. The relay insulalion must be rated for lhe same
vollage level as the drive's main circuit.

Stai-Up

J.
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The fiqure below shows alternale thermistor connecti:L";-lltll' 'oto' 
end the cable

shietd shoutd be earrhed ,nr.rn;::;'H;;;"iioi. r t'is ls not possible' leave the

shield unconnected

OMIO board

Thermistor (0) OMIO board

10 nE

Dt6

Thermistor
relay

+24 VDC

+24 VDC

Motor
T

501

ldentifles the type of motor temperature sensor used, PT100 ('C) or PTC (ohms)

See parameters '1501 and 1507.

'I = I x PT100 - Sensor conflguration uses one PT 100 sensor.
. Analog output Ao1 or Ao2 feeds constant cunent through the sensor.
. The sensor resistance increases as the motor temperature rises, as does the voltage over the sensor.
. The temperature measurement function reads the voltage through analog input Ar1 or Ar2 and converts it to

degrees centigrade.
= 2 x PT100 - Sensor configuration uses two PT 100 sensors.
. Operalion is the same as for above 1 x PT100.

3 = 3 x PT100 - Sensor conliguration uses three PT 100 sensors.
'Operation is the same as for above '1 x PT100.

= PTc - Sensor conflguration uses one PTC.
. The analog output teeds a constant currenl through the sensor.
. The resistance ofthe sensor increases sharply as the motor temperalure

rises over the PTC reference temperature ( frsr, as does the voltage over
the resislor The temperature measurement function reads the voltage
through analog input A1 and converts it into ohms.

. The llgure shows typical PTC sensor resistance values as a function of
the motor operating lemperature.

Normal 0 ... 1.5 kohm
> 4 kohmExcessive

= NONE

550

100

0

T

1330

SOR TYPE

Ohm
4000

0...6

Stan-Up

For other faults, or for anticipating motor overheating using a model, see Group 30:
Fault Functions.

1

Temperature L Resistance
I

Dl6
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TH ERIV RtsTO Sens(0) or onconflgurati USES aMotor therm a l proleCtion is aactiv thted rou a dgh italrg Conninput. etect erh a PTrelthermistor sClo sorenda aoray ilal normalrg Th closedinput. drive Iythreads e INdigital asstatesput intheWhen the above taln ble.digita '0'isput the motor ts overhealed
See the ures n thefig introd oucti ton isth rouG p.
THE 1,4 STOR 1 Sensor( ) U ration Suse tha ermconfig isto r

otorM rmalthe cti no ais ctivaprote 1ed TOUth dth gita nCon aectnpu norma n het mistorly relaop-. alo itav disi ut. Th driveenp threads die ital tn states AS inshowns put het taabove b e.
rhe di ita ut S

,1 the ISmotor rhoves tnp ated
the flgures in the introduction to this Group

3502

Defines the input used forthe temperature sensor.
1 = A|l - PT100 and PTC.

1 I't...8NPUT SELECTION

= Ar2 - PT100 and PTC.
3...8 = Dr1...Dr6 - Thermistor

3503

Deflnes the alarm limit for motor temperature measurement.
' At motor temperatures above this limit, the drive displays an alarm (20'10, MoroR ovERTEMp)

For thermistors:
0 = de-activated
1 = activated

ALARM LIMIT 1-10...200 "c /
0...5000 Ohm /
0...1

110.C I
1500 Ohm /
0

3504 FAULT LrMrT -10...200 "C / I 130 "C /
0...5000 Ohm / 4000 Ohm,
0...1 0

Defines the fault limit for motor temperature measurement.. At motor temperatures above this limit, the drive displays a fault (9, MoroR ovERTE[,rp) and stops the drive
For thermistors:
0 = de-activated
1 = activated

Staft-Up

s
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GrouP 36: Timer Functions

This group defines the timer functions' The timer functions include:

. Four daily start and stop times'

. Four weekly start, stop and boost times'

. Four timers for collecting selected periods together'

A timer can be connected 1o multiple time periods and a time period can be in

multiple timers.

Booster
3622 BoosrER sEL
3623 BoosrER T !.4E

A parameter can be connected to only one time

1001 Exr 1 coMr,4ANDS
1002 ExT 2 coMN4ANDS
1102 Exr 1/2 sEr
1201 coNST SPEED sEL
1401 RELAY ourPur 1..
1410 RELAY oUTPUT 4..

'1403 RELAY oLIIpur 3
1412 RELAY ourPUT 6

PID PARAN1 SEI
8126 IMED AUToCHANGE

Tlme Period I

3602 START NME 1

3603 SToP IME 1

3604 srART DAY 1

3605 SToP DAY 1

'I-imer 1

3626 TIMER FUNCl SRC

Time Period 2

3606 START TIME 2
3607 sroP Tr[142
3608 START DAY 2
3609 sroP DAY 2

-fimet z
3627IMER FUNC2 SRc

Timer 3

3628 TIMER FUNC3 sRc

Tlme Period 3

3610 srART Tl[rE 3
3611 sroP TIME 3
3612 START DAY 3
3613 SToP DAY 3 'I-imer 4

3629 TIMER FUNc4 SRc
Time Period 4

36.14 START TIME 4
3615 sroP arME 4
3616 srARr oAY 4
3617 sroP DAY 4

Timerl
3626 Tri\,rER FUNCl sRc

firne(2
3627 rMER FUNC2 sRc

Staft-Up



121

3601
E

1 -- Dl1(lNV)- Defines an inverted digital input Dt1 as the timed function enabte signal
. This digital input must be de-activated for timed function enable.
..-6 = Dl2(lNV)...D16(lNV) - Deflnes an inverted digital input Dt2...Dt6 as the timed function enabte sisnat.

0for

fu

ENABLE -6 7
1

elects eth sou rce th ttime enable S nalig
NOT s LE Ti ,umed nction S are rsad ledb

1 1 DDI nesefl d ital Dig Il anput s th timed function ne abI s na l.igTh d Ita LN mt beustp actrvaled Ifo mti ed ncti enons able.
.6 ID 6DI2. Defl nes d Ita in Dut t2s ID AS6 timthe ep d fu ennction eab s t.naig
ENAB LE D Timed nctlfu ons rea enabled

3602

Dellnes the daily start time.. The lime can be changed in steps of 2 seconds-. lf parameter value is 07:00:00, then the period will
be activaled at 7 a.m.. The figure shows multiple periods on different
weekdays.

When editing parameters to set times:. Use anow keys to select desired hour setting.. Press NEXT to advance to minutes.. Use arrow keys to select desired minutes setting.. Press NEXT to advance to minutes.. use anow keys to selecl desired seconds setting.. Press SAVE.

20:30:00

17:00:00

15:00:00

13:00:00

12:00:00

10:30:00

09:00:00

00:00:00

'12:00:0000:00:00...23:59:58 2s

Mon Tue Wed Thu Fri Sat Sun

START TIME .I

3603 STOP TIME I 00:00:00...23:59:58 2 s

Defines the daily stop time.. The time can be changed in steps of 2 seconds.. lf the parameter value is 09:00:00, then the period will be deactivated at I a.m

12:00:00

3604 START DAY 1 1.,.7 1 1

Defines the weekly stad day.
1=Monday...7=Sunday.

. lf paramelervalue is 1, then period 1 weekly is active from Monday midnight (00:00:00)

3605 STOP DAY 1 1...7 'I ,I

Defines weekly stop day.
1 -- Monday...7 = Sunday.

. lf parameler value is 5, then timer 1 weekly will be deactivated on Friday midnight (23:59:58)

3606 START TIME 2

Delines timer2 daily start time. See parameler 3602

12:00:0000:00:00...23:59:58 2s

3607 STOP TIME 2

Defines time12 daily slop time.. See parameter 3603

12:00:0000:00:00...23:59:58 2s

3608 START DAY 2

Defines timer 2 weekly start day. See parameter3604

'I 1

Starl-Up
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'12:00:0000:00:00

111...7

2g:sg:58 2s

DAY 2

nes timer 2 weekly stoP day
See parameter 3605

START TIME 3

llnes timer 3 daily start time
See parameter 3602

EffiIi
3609 l!

l,
I

3610

3611 12:00:0000:00:00...23:59:58 2s

See parameter 3603
nes timer 3 daily stop time

P TIME 3

3612 START DAY 3

Defines timer 3 weekly start day.. See parameier 3604

1 1't ...7

36'13 STOP DAY 3

Defines timer 3 weekly stop day. See parameter 3605

1

3614 START TIME 4

Deflnes timer 4 daily start time. See parameter 3602

12:00:0000:00:00...23:59:58 2s

3615 STOP TIME 4

Defines timer 4 daily stop time. See parameter 3603

'12:00:00

3616 START DAY 4

Defines timer 4 weekly start day. See parameter 3604

11...7

3617 STOP OAY 4

Delines timer 4 weekly stop day. See parameter 3605

1 11 ...7

BOOSTERSEL -6...6 r 0

Selects the source for the booster signal.
0 = Nor sEL - Booster signal is disabled.
1 = or1 - Dellnes Dll as the booster signal.
2...6 = or2...Dr6 - Defines Dl2...Dl6 as the booster signal.
-1 = D|l (NV) - Defines an inverted digital input Dl1 as the booster signal.
-2...-6 = Dr2(rNV).. . Dr6(rNV) - Defines an invened digital input Dl2...Dl6 as the booster signal.

3623

Defines the booster ON time. Time is slaried
when booster sel signal is released. If
parameter range is 01:30:00, then booster is
active for t hour and 30 minutes alter
activation Dl is released.

2s 00:00:00

Booster active

r Booster time

BOOSTER TIME 00:00:00-23:59:58

Stad-Up

ACH 550-UH lJ sel s Manu al

00:00:00...23:59:58 2s

I

1...7 1

,|

Activation Dl
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0...31

the time periods used by the timer
1

met

0
SEL- No timers have been selected

1 Pl - lrme period 
1 selected in the timer.

selecled in the timer2 P2 - Time period 2
P2 + P1 - 11r" periods 1 and 2 selected in the

4 P3 - Time Period
timer

3 selected in the timer.
5 P3 + P'l -Time Periods 1 and 3 selected in the timer
6=P3+P2-Time Periods 2 and 3 selected in the timer
7=P3+P2+P1_ Time Periods 1, 2 and 3 selected in the ti
8 P4 - Time Period 4 selected in the timer
9 = P4 + P1 -Time Periods 4 and 1 selected in the timer.

10 = P4 + P2 - Time Periods 4 and 2 selected in the timer
11 = P4 + P2 + Pl- Time Periods 4, 2 and 1 selected ,n the timer.
12 = P4 + P3 - Ime Periods 4 and 3 selecled ln the timer
13 = P4 + P3 + P1 -Time Periods 4,3 and 1 selected in lhe timer.
14 = P4 + P3 + P2 - Time Periods 4, 3 and 2 selected in the timer
115=P4+P3+P2+P1 - Time Periods 4, 3, 2 and 1 selected in the timer.

116 = BOOSTER (B) - Booster selected in the timer.
117 = B + P1- Booster and Time Period 1 selected in the timer

I
B

I
=B
=B
=B
=B

=B
=B

=B

+ P2 - Boosler and Time Period 2 selected in the limer
+ P2 + P1 - Booster and Time Periods 1 and 2 selected in the timer
+ P3 - Booster and T'ime Period 3 selected in the timer function.

+ P3 + P1 - Booster and lime Period 3 and 1 selected in the timer.
+ P3 + P2 - Booster and lime Periods 3 and 2 selected in the timer.
+ P3 + P2 + P'l - Booster and llme Periods 3, 2 and 'l selected in the timer.
+ P4 - Booster and 'Time Periods 4 selected in the timer.
+ P4 + Pl - Booster and Tlme Period 4 and Timer 1 selecled in the timer.
+ P4 + P2 - Booster and Time Period 4 and 2 selected in the timer.
+ P4 + P2 + P1- Booster and llme Periods 4, 2 and 1 selected in the timer.
+ P4 + P3 - Booster and Time Periods 4 and 3.
+ P4 + P3 + P1 - Booster and 'l"ime Periods 4, 3 and 1 selecled in the timer.
+ P4 + P3 + P2 - Booster and Tlme Periods 4, 3 and 2 selected.
+ P4 + P3 + P2 + Pl - Booster and lime Periods 4, 3, 2 and 1 selected.

2A

21
22

24

26
27
2A

30
31

3627 TIMER 2 SRC

. See parameter 3626.

0...31 0'I

3628 TIMER 3 SRC

, See parameter 3626

0...31 1 0

3629 TIMER 4 SRC

' See parameter 3626

0...31 1 0

Statl-Up
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t'T'::.-';:i:il"l"',Il'""'*eradjustabre.roadcuT:-(T.;i,'flT:,ffii",llllll"'""

il;"r;;;v;.;l:;'*e is defined bv five points - The function replaces (

3013...3015

01 Motor torque (%)

P371

Allowed operating area

P3705

P3704 P3707

P3706 P3709

nderload supervision in Group 30: FAULT
IiONS.

= Nor sEL - Supervision is not active. 715
714

P3710 P3713 P3716

Output frequency (Hz)

USER LOAD C MODE

Supervision mode fo'tne user adjJStable load
curves. This funclionalitv replaces the former

1 = UNoERLoAD - Supervision for lhe torque
dropping below the underload curve.
= ovERLoAD - Supervision lor the torque
exceeding the overload curve.
= BorH - Supervision for lhe torque dropping
below the underload curve or exceeding the
overload curye.

702

'l = FAULT -A fault is generaled when the conditaon defined by 3701 usER LoAD c MoDE has been valid longer than
the time set by 3703 usER LoAD c TIME.

= ALARM -An alarm is generaled when the condition defined by 3701 usER LoAD c MoDE has been valid longerthan
half of the time defined by 3703 usER LoAD c rrllE.

USER LOAD C FUNC
on wanted during load supervision

03 USER LOAD C TIME
Deflnes the time limit for generating a fault. Half ofthis time is used as the limit for generating an alarm

LOAD FREQ 1

Defines the lrequency value ot the first curve definition point. Must be smaller than 3707 LoAo FREo 2

LOAD TORQ LOW 1

Defines lhe torque value of the first underload curve dellnition point. Must be smaller than 3706 LoAD ToRo HrcH '1

06 LOAD TORO HIGH 1

Defines the torque value of the first overload curve definition point

LOAD FREQ 2
Defines the frequency value of the second curve definition point. N,4ust be smaller than 3710 LoAD FREo 3

708 LOAD TORQ LOW 2
Dellnes the torque value ofthe second underioad curve definition point. Must be smaller than 3709 LoAo roRo HrGH 2

nes the torque value of the second overload curve definition point.
LOAD TORQ HIGH 2

10

Defines the frequency value of the third load curve definition point.
FREQ 3

711 LOAD TORQ LOW 3

Deflnes the torque value ofthe third underload curve deflnition point. Musl be smaller than 3712 LoAD ToRo HrGH 3

12

efines the torque value of the third overload curve dellnition point.
LOAD TORQ HIGH 3

efines the frequency value ofthe fourth load curve deflnition point.
FREO 4

14

Defines the torque value ol the fourih underload curve delinition point. Must be smaller than 3715 LoAD roRo HrcH 4
OAO TORQ LOW 4

Stad-Up

Overload area

lJnderload area
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the torque overvalue ofthe fourth load curve defi

TORQ HIGH 4

nition point.
16

Deflnes the frequency value of flfth load curve definition point.

FREQ 5

7

the torque value ol the fiflh underload curve definition point. Must bo smaller than 37'18 LoAo roRo HtGH 5.

TORQ LOW 5

3718
Dellnes the torque value of the flfth overload curve definition point.

TORQ HIGH 5

125

Start-Up
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Group 40: Process PID Set 1

This group defines a set of parameters used with the Process PID (PlDl) controller'

Typically only parameters in this group are needed'

PID Controller - Basic Set-up

ln plD control mode, the drive compares a reference signal (setpoint) to an actual

signal (feedback), and automatically adjusts the speed of the drive to match the two

signals. The difference between the two signals is the error value.

Typically PID control mode is used, when the speed of a fan or pump needs to be

controlled based on pressure, flow or temperature. ln most cases - when there is
only 1 transducer signal wired to the ACH550 - only parameter group 40 is needed.

A Schematic of setpoinVfeedback signal flow using parameter group 40 is
presented.

Panel REFl

AI
Current
Torque

AI
Cunent
Torque
Power

Panel REF2

Panel REF 2

PID int

PID Act Value

PlDl Out

PANEL

Panel REF 1

DI

AI
Comm REF 1

Panel REF 2
DI

AI
Comm REF 2

Panel REF2
Atl
At2

Comm
lnternal

PID Setpolnt

AI
Cunent
Torque

AI
Current
Torque
Power

Note! ln order to activate and use the PID controller Parameter'1106 must be set to
value 19.

P 1101

REFl

REF2
P 1106

0...17
'19

504%
-500%

G40
PIDl

P4016

P4015P401

AUTO

Hand/Auto
Selection

HANDP4017

Gl2
Const
Speed

P1104
P1105

P1103 P1102

EXT 1

EXT 2

G12
Const
Speed

P 1106

P1107

Pl1OB

P1106
0...17

19
P4A12
P4013

P4010

G40

PIDl

P4015P401

Stad-Up
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PID Contro er - Advanced

ACH550 has 2 separate plD Controllers:
. Process plD (ptDl) and
. Exernat ptD (ptD2)

Process PID (PlD1) has 2 separate sets of parameters:
. Process PID (PlD1) SET1, defined in Group 40 and
. Process PID (PlD1) SET2, deflned in Group 41

You can select between the 2 different sets by using parameter 4027.

Typically two different P|D-Controller sets are used when the load of the motor
changes considerably from one situation to another.

You can use E)dernal PID (PlD2), defined in Group 42, in 2 different ways:

. lnstead of using additional P|D-controller hardware, you can set outputs ofthe
ACH550-to control a field inslrument like a damper or a valve. ln this case, set
Panmelet 4230 to value 0. (0 is the default value.)

. You can use External PID (PlD2) as an additional PID-controller to Process PID
(PIDI ) to trim or fine-tune the speed of the ACH550.

An example of the trimming is a return fan that follows the speed of the supply fan.
As the retum fan needs to run faster or slower then the supply fan in order to create
under- or overpressure, correction factors to the supply fan speed are needed. Use
External PID (PlD2) in the return fan drive to provide these corrections.

The setting range is 0.1... 100.
At 0.1, the PID Controller output changes one-lenth as much as the enor value.
At '100, the PID Controller output changes one hundred times as much as the error value.

se the proportional gain and integration time values to adjust the responsiveness of the system.
A low value for proportional gain and a high value for integral time ensures stable operation, but provides sluggish
response.

lf the proportional gain value is too large or the integral time too short, the system can become unstable.

Initially, set:
. 4001 cArN = 0.1.
. 4002 NTEGRATToN nME = 20 seconds.
Start the system and see if it reaches the set poinl quicklywhile maintaining stable operation. lf not, increase cAlN
(4001) until the actual signal (or drive speed) oscillates constantly. lt may be necessary to start and stop the drive
to induce this oscillation.
Reduce GArN (4001) until the oscillation stops.
Set GAN (4001) lo 0.4 to 0.6 times the above value.
Decrease the tMTEGRATIoN TtME (4002) until the feedback signal (or drive speed) oscillates constanlly. lt may be
necessary to start and stop the drive to induce this osciilation.
lncrease TNTEGRATToN rME (4002) until the oscillation stops.
Set TNTEGRATToN rME (4002) to 1.15 to 1 .5 times the above value.
lf the feedback signal contains high frequency noise, increase the value of Parameter 1303 FILTER a1 or 1306

FTLTER Al2 until the noise is filtered from the signal.

0.10.1...100.0

re:

2.5GAIN

nes the PID Conlroller's gain.

001

Staft-Up
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Defines the decimal point location in PID controller actual values.
' Enter the decimal point localion counting in from the right of the entry. See table for example using pi (3.14159).

ACHS 50-lJ H U se r's M anu al

4007 Value Entry Display
0 0003 3
1 0031 3.'1

2 4314 3.14
3142 3.142

ERROR VALUE INV O, 1 . O

Selects either a normal or inveded relationship between the leedback signal and the drive speed
0 = No - Normal, a decrease in feedback signal increases drive speed. Error = Ref - Fbk
1 = yEs - lnverted, a decrease in feedback signal decreases drive speed. Enor = Fbk - Ref
UNITS 0...31 4

lects the unitforthe PID controller aclualvalues. (PlD1 parameters 0128,0130, and 0132). See parameler 3405 for list of available units

007 UNIT SCALE 0...4

T

lntegration time is, by definition, is the time required to increase

lntegration time of I second denotes that a 100% change is

achieved in 1 second.
0 = Nor sEL - Disables integration (l-pad of controller).
1...3600.0 = lntegration time (seconds).

60.0 s0.1 s
INTEGRATION TIM E 0.0...3600.0 s

C (P 4001 =l)

efines the PID Controller's integration time

. Gain= 1

e 400'l for adjustment procedure r<- P 4002 +r
Enor
Eror value step
Controller output ',vith Gain = 1

Controller outputwith Gain = 10

B=

D=

B

D (P 4001 = 10
e output bY the enor value:
Error value is constant and 100%

4003 DERIVATTON TIME 0.0...10.0 s 0.1 s

Delines the PID iontroller's derivation time.
. You can add the derivative oflhe error to the PID controller output.

The derivative is the enor value's rate of change. For example, if the
process error value changes linearly, the derivative is a constant
added to the PID controller output.

. The error-derivative is liltered with a 1-pole filter. The time constant of
the filter is defined by parameter 4004 PID DERIv FILTER

0 = Nor sEt - Disables lhe error-derivative part of the PID controller
output
1 ...10.0 = Derivation time (seconds)

D-part of controller output

P 4003 i'

0.0 s

Process Error ValueEnor

'100%

PID outpu

Gain-
P 401

004 PID DERIV FILTER 0.0...10.0 s 0.1 s 1.0 s

Delines the filter time constant for the error-derivative part ol the PID controller output.
' Before being added to the PID controller output, the error-derivative is filtered with a 1-pole filter. lncreasing the filter time smoolhs the error-derivative, reducing noise.
0.0 = Nor sEL - Disables the enor-derivative filter.
0.1...10.0 = Filter time constant (seconds).

005
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4008

Code.'

' Units and scale are dellned by parameters 4006 and 4007.

0.0.4

+'1000%

o%
-1000%

P 4009 -

P 4008-

nesDefi withether rh next ramete the i(1os sca iedpa r) ng appl
ler's uact al va ues 1D rameters 10 28 0 I 30 and(P pa Units (P4006)

Scale (

% VALUE

100yo

lnternal scale (%)

-1000.0...1000.0% 0.1%

to the
lD control
132).

4009 100 % VALUE -'r 000.0...1000.0% 0.10/0 100.0%

Defines (together with the previous parameter) the scaling applied to the PID controller's aclual values.
' Units and scale are deflned by parameters 4006 and 4007.

4010 SET POINT SEL
20 = prD2our - Delines PID controller 2 output (parameter 0127 prD 2 ourpur) as the reference source.

4011 TNTERNAL SETPNT -1000.0...1000.0% 0.1./.

Sets a constant value used for the process reference.
. Units and scale are defined by parameters 4006 and 4007.

40.0%

4012 SETPO|NT MtN -500.0%...500.0% 0.1%

Sets the minimum value for the reference signal source. See parameter4010.

0.0%

4013 SETPOINT MAX "500.0%...500.0% 0.1%

Sets the maximum value for the reference signal source. See parameter 4010

100.0%

4014 FBK SEL
11 = coMM FBK 1 - Signal 0158 pro cor.rM VALUE 1 provides the feedback signal.
12 = col,flv FBK 2 - Signal 0159 prD corvM VALUE 2 provides the feedback signal.
13 = AVE(acr1,2) - The average of Acrl and Acr2 provides the feedback signal

40'15 FBK MULTTPLTER -32.768...32.767 0.001 0.000

Defines an extra multiplier for the PID FBK value delined by parameter 4014.. Used mainly in applications where the flow is calculated from the pressure difference.
0 = Nor usEo.
-32.768...32.767 = Multiplier applied to the signal dellned by parameter 4014 FBK sEL.

Example: FBK : Multiplier x A1 42

4016 ACTT INPUT
6 = co[4M Acr 1 - Uses value of signal 0158 prD coMrM VALUE 1 for Acrl
7 = coMM Acr 2 - Uses value of signal 0159 prD coMM VALUE 2 for Acrl

40'17 ACT2 INPUT
6 = coMM Acr 1 - ljses value of signal 0158 prD coMM VALUE I for Acr2
7 = co[,!M Acr 2 - Uses value of signal 0'159 prD col,tM VALUE 2 for Acr2

Staft-Up
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4018

. Used with analog input min/max settings (e.9. 130lMrNrMUMAr1,'1302MAXrMUMArl).. Scales analog inpuG used as aclual values.. See ligure: A= Normal; B = lnversion (AcT1 l,flNtMutv > AcTl MAxt[,tU[.t)

1%

P 4018

o%

B

P 4019

P 130't P 1302
Analog input signal

P 1301 P 1302
Analog input signal

ACTI M|NIMUM -'1000...1000%

Sets the minimum value for AcT1.

ACrl (%)

P 4019

ACrl (%)

P 4018

4019 ACTI MAXIMUM

Sets the maximum value forAc'r1
' See 4018 Acrl MTNTMUM.

-1000...1000% 1% 100%

4420 ACT2 MINIMUM

Sets the minimum value for Acr2. See 4018 Acrl MTNTMUM.

-1000...'1000% 't% 0%

4421

4A22 SLEEP SELECTION -6...7 . O

Defines the control for the PID sleep function.
0 = Nor sEL- Disables the PID sleep control function.
1 = Dr'1 - Defines digital input Dr1 as the control forthe PID sleep function.

. Activating the digital input activates the sleep function.

. De-activating the digital input restores PID control.
2...6 = Dr2...D6 - Defines digital input Dr2...Dr6 as the control for the PID sleep function.

. See Dr1 above.
7 = INTERNAL - Defines the output rpm/frequency, process reference, and process actual value as the conlrol for the

PID sleep function. Refer to parameters 4025 wAKE-up oEV and 4023 plo sLEEp LEVEL.
-1 = Dr10NV) - Defines an inverted digital input Dr1 as the control for the PID sleep function.

. De-activating the digital input activates the sleep function.

. Activating the digital input restores PID control.
-2...-6 = Dr2(rNV)...Dr6(rNV) - Deflnes an inverted digital input D12...Dr6 as the control for the PID sleep func{ion.

' See oll0NV) above.

-1000...1000% 't% 10a%ACT2 MAXIMUM

Sets the maximum value for Acr2.
. See 4018 ACT1 rvrNrMUM.

Sbrt-Up
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Code.rl

4023 PID SLEEP LEVEL 0.0...120.0H2/ 0,1 Hz/ 0.0H2
0...7200 rpm I rpm

Sets the motor speed / frequency that enables the PID sleep function - a motor speed / frequency below this level,
for at least the time period 4024 prD sLEEp DELAY enables lhe PID sleep function (stopping the drive).. Requires 4022 = 7 |NTERNAL.. See figure:A = PID output level; B = PID process feedback.

----F
P402s I

P 4023

Setpoint

t

B

Setpoint

t
D

tStop

=0

l

Start

P 4025

P 4025

t<P 4024

t> P 4024

tl
| - -r l-- p 4026

4024 PID SLEEP DELAY 0.0...3600.0 s 0.1 s 60.0 s

Sets the time delay for the PID sleep function - a motor speed / frequency below 4023 PrD SLEEP LEVEL for at least
this time period enables the PID sleep function (stopping the drive).. See 4023 PrD SLEEP LEVEL above.

4025

Defines the vr'ake-up deviation - a deviation from the setpoint greater lhan this value, for at leasl the time period
4026 wAKE-up DELAY, re-starts the PID controller. Paramelers 4006 and 4007 deflne the units and scale.. Parameter 4005 = 0,

Wake-up level = Setpoint - Wake-up deviation.. Parameter 4005 = 1,
Wake-up level = Setpoint + Wake-up deviation.. Wake-up levelcan be above or below setpoint.

See flgures:. C =Wake-up levelwhen parameter4005 = 1. D = Wake-up level when parameter 4005 = 0
' E = Feedback is abovewake-up level and lasts longerthan 4026

wAKE-up DELAY - PID function wakes up.. F = Feedback is below wake-up level and lasts longer tha n 4026
wAXE-up DELAY - PID funclion wakes up.

E

-D

F

1
V

1r

0.1 0.0

P 4426

WAKE.UP DEVIATION 0.0...1000%

- - -c
P 4026P 4025

- Setpoint
P 4025

4026 WAKE-UP DELAY 0.00...60.00 s 0.01 s 0.50 s

Defines the wake-up delay -
a devlation from the setpoint greater than 4025 wAKE-up DEVTATIoN, for at least this time period, re-starts the PID
controller.. See 4023 PrD SLEEP LEVEL above.

Staft-Up
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4027
12 = 2-zoNE MIN - The drive calculates the difference between setpoint 1 and feedback 'l as well as setpoint 2 and

feedback 2. The drive will control the zone (and select the set) which has a larger difference.
. A positive difference (a setpoinl higher than the leedback) is always larger than a negalive diflerence. This

keeps feedback values at or above the setpoint.
. Controller does not react to the situation offeedback above setpoint if another zone's feedback is closer to its

setpoint.
13 = 2-zoNE [.{Ax - The drive calculates the difference between setpoint 1 and feedback 1 as well as setpoint 2 and

feedback 2. The drive will control the zone (and selec! the set) which has a smaller difference.
. A negative difference (a setpoint lower than the feedback) is always smaller than a positive difference. This

keeps feedback values al or below lhe setpoint.
. Controller does not react to the situation offeedback below setpoint if anotherzone's feedback is closerto its

selpoint.
14 = 2-zoNE AVE - The drive calculates the difference between setpoint 1 and feedback 1 as well as setpoint 2 and

feedback 2. ln addition, it calculates the average ofthe deviations, and uses it to control zone 1. Therelore one
feedback is kept above its setpoint and another is kept as much below its setpoint.

1 PARAM SET

Stad-Up
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Group 41: Process plD Set 2

This group defines second set of parameters used with the process plD (plDl)
controller.

The operation of parameters 41 01...4126 is analogous with process plD set 1

(PlD1) parameters 4001 ...4026.

PID parameter set 2 can be selected by parcmeler 4027 PID 1 PARAI\4 SET.

101

126

4001 ...4026

Staft-U p
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Group 42: External PID

This group defines the parameters used for the second PID controller (PlD2) of
ACH550

The operation of parameters 4201...4221 is analogous with Process PID set '1

(PlDl) parameters 4OO1 .. .4021 .

Qe.qqr
4201

4221

See 4001 ...4021

4228 ACTTVATE -6...12 . 0

Defines the source for enabling the external PID function.
. Requires 4230 TR|M MoDE = 0 Nor sEL.

0 = Nor sEL - Disables external PID contro!.
1 = Dr1 - Defines digital input Dr1 as the controlfor enabling external PID control.

. Activating the digital input enables exernal PID control.

. De-activating the digital input disables extemal PID control.
2...6 = Dr2...Dr6 - Deflnes digital input Dr2-..Dr6 as the control for enabling external PID control.

. See Dl1 above.
7 = DRrvE RUN - Defines the start command as the control ior enabling extemal PID control.

. Activating the start command (drive is running) enables external PID control.
B = oN * Defines the power-on as the control for enabling external PID control.

. Aciivating power to lhe drive enables external PIO control.
9...12 = T|MER 1...4 - Defines the Timer as the control for enabling extemal PID control (Timer active enables

extemal PID control).
. See parameter Group 36: llmer Functions.

-1 = Drl(rNv) - Defines an inverted digital input Drl as the control for enabling extemal PID control.
. Aciivating the digital input disables external PID control.
. De-activating the diqital input enables external PID control.

-2...-6 = D12(rNV)...Dr6(rNV) - Defines an inverted digital input Dl2...DrO as the controlfor enabling external PID
conlrol.
. See Dr10NV) above.

4229 oFFSET 0.0...100.0% 0.1%

Defines the offset for the PID output.. When PID is activated, output starts from this value.
. When PID is deactivated, output resets to this value.. Parameter is not aclive when 4230 TR|M rvooE not = 0 (trim mode is not active)

0.0%

4230 TRIM MODE 0,,.2 1 O

Selects lhe type of trim, if any. Using the trim it is possible to combine a corrective faclor to the drive reference
0 = NoT sEL - Disables the trim function.
1 = pRopoRTtoNAL - Adds a trim factor that is proportional to the rpm/Hz reference.
2 = DrREcr - Adds a trim factor based on the control loop's maxlmum limit.

4231 TR|M SCALE -100.0%...100.0% 0.10/o

Defines the multiplier (as a percent, plus or minus) used in the trim mode.

Stafl-Up
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Add

Switch
Trim

X
off
prop or
direct

Ext ref 1

max (A)

Ext ref 2
max (B)
Abs Max
Speed Freq
(c) I )

PID 2

Trimming PID2 ref

Trimming PlD2 out

. 1105 REF 1 MAx when REFI is
active (A).

. 1108 REF 2 MAx when REr2 is
active (B).

= PrD2 oUTPUT - Uses the absolute
maximum speed orfrequency
(Switch C):
.2002 MAXTMUM SPEED if 9904

rltoroR coNTRoL I\,loDE = 1 SPEED

or 2 ToRouE.
.2008 MAXIMUM FREQUENCY IF 9904

MoToR coNTRoL MoDE = 3 SCATAR

on source Ramped Ref

P lD2 ref

.2
1 1

Trimmed
Rei

Defines lhe trimmi ng reference for the

SRC 1

'I = PtD2 REF - Uses appropriate REF
[,lAx (SwtrcH A oR B):

Starl-Up
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Group 51 : Ext Gomm Module

This group defines set-up variables for a fieldbus adapter (FBA) communication

module. For more intorrn,tllniiili""" p""'"t"tt' refer to the user's manual

supptied with the FBA module.

5101 FBA ryPE . 1 O

Displays the type ofthe connected fieldbus adapter module.
0 = Nor DEFTNED - Module not found, or not properiy connected, or parameter 9802 is not set to 4 (Exr FBA)

1 = PRoFIBU9DP -
16 = I.IIERBuS -
21 = LoNwoRKs -
32 = CANoPEN -
37 = DEVICENET -
6,4 = MoDaus PLUS -
101 = coNrRoLNEr -

5't02

5126

FB PAR 2...F8 PAR 26 0...65s35 I 0

For more information on these parameters, refer to the user's manual supplied with the FBA module.

5127 FBA PAR REFRESH
Validates any changed fieldbus parameter settings.
0 = DoNE - Refreshing done.
1 = REFRESH - Refreshing.
' After refreshing, the value reverts automatically to DoNE

5128 FILE CPIFW REV 0000...FFFF hex 1 0000 hex

Displays the CPI firmware revision of the drive's fieldbus adapter configuration file. Format is xyz where
' x = major revision number
, y = minor revision number. z= correction number
Example: 107 = revision '1.07

5129 FILE CONFIG lD 0000...FFFF hex I 0000 hex

Displays the revision ofthe drive's fieldbus adapter module's configuration file identilic€tion.. File conllguration infomation is drive application program-dependent.

5'130 FILE CONFIG REV 0000...FFFF hex t
Contains the revision of the drive's fieldbus adapter module conflguration tlle
Example:1=revisionl

0000 hex

5131 FBA STATUS 0...6 ,I 
O

Contains the status of the adapter module.
0 = |DLE * Adapter not configured.
1 = EXEC. rNrT - Adapter is initializing.
2 = nME our - A timeout has occuned in the communication between the adapter and the drive.
3 = coNFrG ERRoR - Adapter configuralion enor.

. The revision code ofthe adapter's CPI firmware revision is olderthan required CPI firmware version defined in
the drive's configuration file (parameter 5'132 < 5128).

d = oFF-LrNE - Adapler is off'rine.
5 = oN-LtNE - Adapter is on-line.
6 = RESET - Adapter is peforming a hardware reset.

0000 hexFBA CPI FW REV 0000...FFFF hex 1

Contains the revision of the module's CPI program. Format is xyz where
. x = major revision number. y = minor revision number. z= correction number
Example: 107 = revision 1.07

Stan-Up

Code



dn-ye$

'(z€!9 roleurered sos) lx sl leulol urerooJd uoqstrlldde s,elnpouJ 3q110 uols!^al aql suleluoC

A3U Ml 'lddv vgxeq 0000 xaq llJl"'0000I eeI
uneJao



138

ACH 550-UH tJsel s Manu al

GrouP 52: Panel Gommunication

This qroup defines the communication settings for'the control oanel port on the drive'

Normallv, when u"'ng tn" ttiplii;; lil"t'""i'p""tJlin"re is no need to change settings

in this grouP

ln this group, parameter modifications take effect on the next power-up

Defines the address of the drive.
. Two units with the same address are not allowed on-line

1 ...247 1TATION ID

C ode

241

Raoget I ...247

5202

Defines the communication speed of the drive in kbits per second (kbits/s)

19.2
38.4
57.6
115.2

9.6 kbits/sBAUDRATE 9.6...115.2 kbits/s

5203 PARITY 0...3 1

Sets the character format to be used with the panel communication
0 = 8N1 - No parity, one stop bit.
'l = 8N2 - No parity, two stop bits.
2 = 8E1 - Even parity, one stop bit.
3 = 8o1 - Odd parity, one stop bit.

0

5204 OKMESSAGES 0...65535 1

Contains a count of valid Modbus messages received by the drive. During normal operation, this counter is increasing constantly.

5245 PARTTYERRORS 0...65s35 1 -

Contains a count ofthe characters with a parily error lhat is received from lhe fieldbus. For high counts, check:. Parity settings of devices connected on the fieldbus - they must not differ.
. Ambient elec{ro-magnelic noise levels - high noise levels generate enors.

5206 FRAMEERRORS 0.,.65535 I .

Contains a count of the characters with a framing error that the fieldbus receives. For high counts, check:. Communication speed settings of devices connected on the fleldbus - they must not differ.
. Ambient electro-magnetic noise levels - high noise levels generate errors.

5247 BUFFER OVERRUNS 0...65535 1 -

Contains a count of the characters received that cannot be placed in the buffer.
. Longest possible message length for the drive is 128 b,'tes.. Received messages exceeding 128 bytes overllow the buffer. The excess characters are counted

cRc ERRORS 0...65535 r -

Contains a count ofthe messages with a CRc enor that the drive receives. For high counts, check:
. Ambient electro-magnetic noise levels - high noise levels generate errors.
. CRC calculations for possible errors.

5208

Stan-Up
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i?,6fr :+:",";I;?J'_E::i"T"Xffi l",ffi ffi T[::::iJ?3t:;[1',"?",,,.,"

Coile

EFB PROrocot- ro
1 0000 hex

Contains the identification and program revision of the orotocot
= protocol lD, and yy = program revision

Format: XXyy, where xx
FB STATION ID 0...65535 1 1

nes the node address of the RS485 tink.
The node address on each unit must be unique

5301

5302

5303 FB BAUD RATE '1.2-..76.8 kbits/s 9.6 kbits/s
Oefines the communication speed of the RS485 link in kbits per second (kbits/s)
'1.2 kbits/s
2.4 kbits/s
4.8 kbits/s

6 kbits/s
19.2 kbits/s
38.4 kbits/s
57.6 kbitsis
6.8 kbits/s

5304 EFB PARITY 0...3 O

Defines the data length, parity and stop bits to be used with the RS485link communication
. The same settings must be used in all on-line stations.
0 = 8Nl - 8 data bits, No parity, one stop bit.
'l = 8N2 - B data bits, No parity, two stop bits.
2 = 8E1 - B data bits, Even parity, one stop bit.
3 = 8o1 - 8 data bits, Odd parity, one stop bit.

5305 EFB CTRL PROFILE 0.,.2 1 O

Selects the communication 'l=ACH550 profile used by the EFB prctocol.
0 = ABB DRV LrM - Operation of Control/Status Words crnforms to ABB Drives Protlle, as used in ACH400.
'1 = Dcu PRoFTLE - Operation of Control/Status Words conforms to 32-bit DCU Profile.
2 = ABB DRV FULL - Operation of Controustatus Words conforms 10 ABB Drives Profile, as used in ACH600/800

5306 EFB OK MESSAGES 0...65535 1

Contains a count of valid messages received by the drive.. During normal operation, this counter is increasing conslantly.

0

53A7 EFB CRC ERRORS 0...65535 1 0

Contains a count of the messages with a CRC error received by the drive. For high counts, check
. Ambient elsctro-magnetic noise levels - high noise levels generate enors.
. CRC calculations for possible errors.

5308 EFB UART ERRORS 0...65535 1

Contains a count ofthe messages with a character error received by the drive

0

5309 EFB STATUS 0...7 'I O

Conlains lhe status of the EFB protocol.
0 = tDLE - EFB prolocol rs configured, bul not receiving any messages.
I = Exrc. rNrr - EFB protocol is in;tialzing.
2 = TrME ouT - A timeout has occurred in the communication between the network master and the EFB protocol
3 = coNflG ERRoR - EFB protocol has a conliguration enor.
4 = oFF-LrNE - EFB protocol is receiving messages that are NOT addressed to this drive.
5 = oN-LrNE - EFB protocol is receivinq messages that are addressed lo this drive.
6 = RtsLT - EFB prolocor is perormi'rg a hardware resel.
7 = LISTEN oNLy - EFB protocol is rn lislen-only mode.

Starl-Up
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paramelers are protocol-specifrc. Refer to the appropriate protocol in the "Embedded Fieldbus" section ,or
Parametea descriptions.

Protocol dep.PAR I0 to EFB PAR 20 0...65535

Stad-Up
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The major
,:Ti:J:T g"#:.""? pumn uno r"n Arrernation (pFA) mode oroperation

8103

ng lhe motor speed to controt
o motor

. 2 and pump no.3, etc. The
, etc.) on and offas needed.

. The ACH550 PID control uses two signals: a process reference and an actuat
value feedback. The PID controller adjusts the speed (frequency) ofthe first
pump such that the actual value follows the process reference.

. When demand (defined by the process reference) exceeds the first motor's
capacity (user defined as a frequency limit), the PFA automatically starls an
auxiliary pump. The PFA also reduces the speed oflhe firsl pump to account for
the auxiliary pump's addition to total output. Then, as before, the PID controller
adjusts the speed (frequency) of the first pump such that the actual value follows
the process reference. lf demand continues lo increase, PFA adds additional
auxiliary pumps, using the same process.

. When demand drops, such that the first pump speed falls below a minimum limit
(user defined by a frequency lirnit), the PFA automatically stops an auxiliary
pump. The PFA also increases the speed of the first pump to account for the
auxiliary pump's missing output.

. An lnterlock function (whenenabled) identifies off-line (out of service) motors, and
the PFA skips to the next available motor in the sequence.

An Autochange function (when enabled and with the appropriate switchgear)
equalizes duty time between the pump motors. Autochange periodically increments
the position of each motor in the rotation - the speed regulated motor becomes lhe
last auxiliary motor, the flrst auxiliary motor becomes the speed regulated motor, etc

TheACHSSO controls the motor of pump no. 1, varviIne pump capaciry. This motor is the s6;il;iJ
Direct line connections power the motor of pump noACH550 switches pump no. 2 (and then prirp no. Slhese motors are auxiliary motors.

Code Description Range Resolution Defaull S

REFERENCE STEP 1 0.0...100.0% 0.1% 0.0%

Sets a percentage value that is added to the process reference.
' Applies only when aucagllgE auxiliary (constant speed) motor is running.. Default value is 0%.
Example: An ACH550 operates three parallel pumps lhat maintain water pressure in a pipe.
. 4011 TNTERNAL SETPNT sets a constant pr€ssure reference that controls the pressure in the pipe.
. The speed regulated pump operates alone at low water consumption levels.. As water consumption increases, first one constant speed pump operates, then, the second.
' As flow increases, the pressure at the output end of the pipe drops relative to the pressure measured at the input

end. As auxiliary motors step in to increase the flow, the adjustments below conect the reference to more closely
match the output pressure.. When the first auxiliary pump operates, increase the reference with parameter 8103 REFERENCE srEp 1.. When both auxiliary pumps operale, increase the relerence with parameter 8103 reference step 1 + parameler
81M reference step 2.. When three auxiliary pumps operate, increase the reference with parameter 8103 REFERENCE srEp 1 + parameter
8104 REFERENCE srEp 2 + parameter 8105 REFERENCE srEp 3.

Sbn-Up
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ers a percentage value lhal is added lo the process reference'
-aip]i5J 

Jniv wlen ar least three auxiliary (constanl speed) motors are runnrng

0.0%

0.0%

%10.o.h01 000STEPERENC
reference.the processtoaddedisthatvaluege reaPercenta running-motorsconstant speed)auxili (aryat least twoonlyApplies

1STEPREFERENCE301BSee parameter
1000I .o%0.03STEPERENCE

See parameter 8103 REFERENCE srEPl

@
8104

I

105

8109

the frequency limit used to start the first auxiliary motor. The first auxiliary motor starts if:

(8109 - 1 Hz) for at least the time: 81'15 AUx Mor srARr D. (P 8109)+1

Output frequency decreases by the value =
(8109 srARr FREo 1)- (8112 Low FREQ 1).
ln effect, the output of the speed regulated motor drops to
compensate for the input from the auxiliary motor.
ee figure, where:
A = (8109 srARr FREQ 1) - (8112 Low FREQ 1)

B = Output frequenry increase during the slart delay.
C = Diagram showing auxiliary motor's run status as
frequency increases (1 = On).

t

t

_t IF

B

T FREO 1 0.0...500.0 Hz 0.'t Hz 60.0 (us)

T

e! 8'109 srART FREo 1 value must be between:

the first auxiliary motor starts P81

P 8,115 *r L-

f
+

8112 Low FREQ 1

(2008 MAxr[rurt4 FREQ) -1

No auxiliary motors are running.
ACH550 output frequency exceeds the limit:
8109 + 1 Hz.
Output frequency stays above a relaxed limit

t (Hzj

fuex

c
1

0

P 8112

ftltt t

8'110 START FREQ ? 0.0...500.0 Hz 0.1 Hz 60.0 (US)

Sets the frequericy limit used lo start the second auxiliary motor.. See 8109 srART FREQ 1 for a complete description of the operation.
The second auxiliary motor starts if:

' One auxiliary motor is running.. ACH550 output kequency exceeds the limit: 8110 + 1.. Output frequency stays above the relaxed limit (8110 - 1 Hz) for at least the time: 81'15 AUx [.4or START D

81 11 START FREa 3 0.0...500.0 Hz 0.1 Hz 60.0 (US)

Sets the frequency limit used lo start the third auxiliary motor.. See 8109 srART FREo 1 ,or a complete description of the operation.
The third auxiliary motor stads if:. Two auxiliary motors are running.. ACH550 output lrequency exceeds the limit: 81'11 + 1Hz.. Output frequency stays above the relaxed limit (8111 - 1 Hz) for at least the time: 8'115Aux Mor sTARr D

Stad-Up
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Code

8'112

Output frequency stays below the relaxed limit
(8112 + 1 Hz) for at least the time: 8116 AUX MoT srop D.

fter the flrst auxiliary motor stops:
Output frequenry increases by the value =
(8109 srARr FREQ 1) - (8112 Low FREo 1).
ln efect, the output ofthe speed regulated motor increases to
compensate for the loss ol ihe auxiliary motor.

C = Diagram showing auxiliary motor's run stalus as
frequency decreases (1 = On).
Grey path = Shows hysteresis - if time is reversed, the path
backwards is not the same. For details on the path for
starting, see the diagram at 8109 START FREo '1.

{
+I

t

t

P 8116

1

)

OW FREO 0.0...s00.0 Hz 0.1 Hz 30.0 (usthe frequency limit used to stop the first auxit iary motor. The first auxitiary motor stops if:The Iirst auxil iary motor is runnin g alone.
ACHssO_ output frequency drops below the limit:

t
t

P 8112

Note! Low Frequency 1 value must be between. (2007 MTNIVUN, FREQ) +1.
. 8109 srART FREo 1

I
4t

f (Hz)

P 8't09

(P 8112)-1
fLrrr'r

See flgure, where:. A = (8109 srARr FREo 1) - (8112 Low FREo 1). B = Output frequency decrease during lhe stop delay.
c

1

0

8113 LOWFREQ2 0.0...500.0H2 0.1 Hz 30.0H2(US)

Sets the frequency limit used to slop lhe second auxiliary motor.. See 8112 Low FREQ 1 for a complete description of the operation.
The second auxiliary motor stops il. Two auxiliary motors are running.. ACH550 output frequency drops below the limit: 81'13- 1.. Output frequency slays below the relaxed limit (8113 + 1 Hz) for at least the time: 8116 AUx MoT sTop D.

8'114 LOW FREQ 3 0.0...500.0 Hz O.lHz 30.0 Hz (US)

Sets lhe frequency limit used to stop the thid auxiliary motor.. See 8112 Low FREo 1 for a complele description of the operation.
The third auxiliary motor stops if:. Three auxiliary motors are running.. ACH550 output frequency drops below the limit: 81'14-'1.. Output frequency stays below the relaxed limit (8114 + I Hz) ,or at least the time: 8116 AUx Mor srop D

8115 AUX MOT START D 0.0...3600.0 s 0.1 s; 1 s 5.0 s

Sets the Start Delay for the auxiliary motors.. The output frequency must remain above the starl frequency limit (parameter B'109, 8110, or 8111) for this time
period before the auxiliary motor starts.. See 8109 srART FREo 1 for a complete description of the operation-

8116 AUX MOT STOP D. 0.0...3600.0 s 0.1 s; I s 3.0 s

Sets the Stop Delay forthe auxiliary motors.. The output frequency must remain below the low frequency limit (parameter 8112, 8113, or 8114) for this time
period before the auxiliary motor stops.. See 8112 Low FREo '1 fora complete description ofthe operation.

Staft-Up
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a117 0...3
,|

NR OF AUX MOT

ets the nomber of auxjliary motors.
Elirr auiiiiiry motor requires a relay output, which the drive uses to send starUstop signals.
The Autochange function, if used, requires an additional relay output for the speed regulated motor

following descrjbes the set-up of the required relay outputs.
lay Oulpuls

noted above, each auxiliary motor requires a relay output, which the drive uses lo send starvstop signals. The
owing describes how lhe drive keeps track of motors and relays.

The ACH550 provides relay outputs RO1...RO3.
An extemal digital output module can be added to provide relay outputs RO4...RO6.
Parameters 1401... 1403 and 1410...'1412 deflne, respectively, how relays RO1...RO6 are used - the parameter
value 31 PFA defines the relay as used for PFA.

. The ACH550 assigns auxiliary motors to relays in ascending order. lf the Autochange function is disabled, the llrst
auxiliary motor is the one connected to the firsl relay with a parameter setting = 3l PFA, and so on- If the ...

Autochange function is used, the assignmenls rotate. lnilially, the speed regulated motor is the one connected to
the lirst relay with a parameter setting = 31 PFA, the first auxiliary motor is the one connected to the second relay
with a parameter setting = 31 paO, ,nO ao on.

Standard PFA mode

PFA with Autochange mode
' The fourth auxiliary motor uses the same reference step, low frequency and start frequency values as the third

auxiliary motor.
. The table below shows the ACH550 PFA motor assignments for some typical settings in the Relay Output

parameters ('1401 .. .1 403 and 1410...1412), where the settings are either =31 (PFA), or =X (anything but 31), and
where the Autochange function is disabled (8118 AUToCHNG TNTERV = 0).

ea le ay output orl at tn use
One motor is in "sleep'when the other is rotating

ACH55O ACH550
n

1 z
31 x X X X X 1 X XXX X
31 31 x X X X 2 XXX X
31 31 31 X X X 3 Aux Aux. X lX X
X 31 x X X 2 X Aux. AUx, X 

LX
X

X X X 3'l X 31 2 X X XAUxX Aux.
31 X X X 1 Aux. xxx Xx

Staft-Up

Relay Logic

1

4
1

0

I



145

lCodel

t--

31 31 X x X X 1 PFA PFA X X X X
31 31 X X X 2 PFA PFA X X X

x x x X 1 X PFA X
X X x 31 X 31 1 X x X PFA X PFA
31 31 x X X X 0' PFA x x X X

au ts rn use

PFA
e table below shows the ACH550 molor ass mentsrSmele ign for1 so4A( 1 04 3 and 41 1 0 1 14 2) the settithe utoc arengsha fung nctio In ena bied 1 B1(8 AUTOCH INTERV

the Rel outpui
( vth b t 3 1rng d)

Working as standard PID-control-
motors,

8118 AUTOCHNG INTERV
-0.1 = TEsr [,4oDE - Forces the interval to value 36...48 s

8119 AUTOCHNG LEVEL 0.0...100.0% 0.16/o 50.0%

Sets an upper limit, as a percent of output capacity, for the autochange logic. When the output from the PID/PFA
control block exceeds this limit, autochange is prevented. For example, use this parameter to deny autochange
when the Pump-Fan system is operating near maximum capacity.
Autochange Overview
The purpose of the autochange operation is 10 equalize duty time between multiple motors used in a system. At
each autochange operation:. A different motor takes a turn connected to the ACH550 output - the speed regulated motor
' The starting order of the other motors rolates.
The Autochange function requires:. Extemal switchgear for changing the dive's output power connections.. Parameter 8120 TNTERTooKS = value > 0
Aulochange is performed when:. The running time since the previous aulochange reaches the time set by 8118 AUTooHNG TNTERV

' The PFA input is belo\,v the level set by this paramete( 81'19 ALnocHNG LEVEL.
Notel The ACH550 always coasts to stop when autochange is performed.

ln an autochange, the Autochange function does all ofthe
following (see flgure):. lnitiates a change when the running time, since the last

autochange, reaches 8118 AUTooHNG tNTERV, and PFA
input is below limit 81'19 AUToCHNG LEVEL.

' Stops the speed regulated motor. Switches of{ the contactor of the speed regulated motor. lncrements the slarling order counter, lo change the
starting order for the motors.

' ldentifies the nex't motor in line to be the spead regulated
motor.. Switches off the above motor's contactor, ifthe motor was
running. Any other running motors are not interrupted.. Switches on the contactor of the new speed regulated
motor. The autochange switchgear connects thls motor to
the ACH550 power output.. Delays motor start for the time 8122 PFA srART DELAy.. Starts the speed regulated motor.. ldentifies the next constant speed motor in the rotation.. Switches the above motor on, but only if the new speed
regulated motor had been running (as a constant speed

PID Output
4P

100%

2PFA

P 8119
3PFA

3P FA

4PFA
2PFA

lPFA t

I i 1F-P8122 '
rr-- P 8118 -'-----r F.- P81't8---+

B

A = Area above 8119 AUToCHNG LEVEL _
autochange not allowed.

B = Autochange occurs.
'I PFA, etc. = PID output associaled with each motor

moto0 - This slep keeps an equal number of motors running before and aFter autochange. Continues with normal PFA operation.

Stad-Up
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TNTERLOCKS 0...6 14 /
Defines operalion of the lnterlock function. When the lnterlock function is enabled:
. An interlock is active when its command signal is absent.
. An interlock is inactive when its command signal is present.
. The ACH550 will not start if a start command occurs when lhe speed regulated motois interlock is active - the

control panel displays an alarm (2015, pFA TNTERLooK).

each lnterlock circuit as follows:. Wire a contact of the motor's On/Off switch to the lnterlock circuit - the drive's PFA logic can then recognize thal
the motor is switched off, and start the next available motor

. Wire a contact of the motor thermal relay (or other prolective device in the motor circuit) to the lnterlock input - the
drive's PFA logic can then recognize that a motor fault is activated and stop the motor.

0 = NoT sEL - Disables the lnterlock function. All digital inputs are available for other purposes.
. Requires 8118 AurocHNG TNTERV = 0 (The Autochange function must be disabled if lnterlock function is

disabled.)
1 = Dr1 - Enables the lnteriock function, and assigns a digital input (starting with Dr1) to the interlock signal for each

PFA relay. These assignments are defined in the following table and depend on:
number of PFA relays (number of parameters 1401...1403 and 1410...1412) with value = 31 (pFA)

124

motor, etc.
The llrst autochange shifls the sequence to: 2PFA = speed
regulated motor, 3PFA = 1st auxiliary moto( ..., lPFA = last
auxiliary motor
The next autochange shifts the sequence again, and so on.
lf the autochange cannot start a needed motor because all
inactive motors are interlocked, the drive displays an alarm
(2051, PFA rNrERLocK). P 8119
When ACH550 power supply is switched off, the counter
preserves the cunent Autochange rotation positions in permanent memory. When power is restored, the
Autochange rotation starts at the position stored in memory. lf the PFA relay configuration is changed (or if the PFA enable value is changed), the rotation is reset. (See the
first bullet above.)

freq
ning Order Counter Output

funx

100%

PID ourputl

imw laar" i
w No 

"u,motors
-t' -
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Autoch ange function status if 8118 AUTOCHNG IN]ERV 0, and othe enabled)

0- Dr1:
Dt2.

s;aea-ms-[7mi.-
.Dt6: Free

a

DI otor
First P Relay

Dr3 6DI re

Di lay
Di6: Free

2 DI

Dt2.
3

Firsl PFA Relay
Second PFA Relay
..or6: Free

Dr3

irst v
Second PFA Relay
.Dr6: Free

3 orl: Speed Reg Molor -
Dl2: First PFA Relay
Dl3: Second PFA Relay
Dr4: Third PFA Relay
Dr5...Dr6: Free

ot1: First PFA Retay
or2: Second PFA Relay
Dr3: Third PFA Relay
Dr4...Dr6: Free

4 Dr1: Speed Reg Motor
or2: Fi6t PFA Relay
or3: Second PFA Relay
Dr4: Third PFA Relay
Dr5: Fourth PFA Relay
Dr6: Free

Dr1; First PFA Relay
Dr2: Second PFA Relay
Dr3: Third PFA Relay
Dr4: Fourth PFA Relay
Dr5...Dr6: Free

5 Dr1: Speed Reg Motor
Dr2: First PFA Relay
Dr3: Second PFA Relay
or4: Third PFA Relay
Dr5; Fourth PFA Relay
Dr6: Fifth PFA Relay

Dr1: First PFA Relay
Dr2: Second PFA Relay
Dr3: Third PFA Relay
Dr4: Fourth PFA Relay
D!5: Fifth PFA Relay
Dr6: Free

6 Not allowed Dr1: First PFA Relay
Dr2: Second PFA Relay
Dr3r Third PFA Relay
Dr4: Fourth PFA Relay
Drs: Fifth PFA Relay
Dr6: Sixth PFA Relay

Stan-Up
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= otz - Enables ihe lnterlock tunction , and assign sadig ital input (starting with Dl2) to the interlock signal for each

followi d on:
PFA relay These assignmenls are defined in the no table and dePen

1:..1403 and 1410 31 (PFA)

. The Autochange function status (disabled if 8118 AUTOCHNG INTERV 0, and
412) wilh value
otherwise enab led). The number of PFA relays (number of Pammelers 140

Not anowedolllFiee
or2: Speed Reg Motor
Dr3...Dr6: Free

1 Dri: Free
Dr2: Speed Reg Motor
Dr3: First PFA Relay
o14...Di6: Free

Dt1: Free
Dr2: First PFA Relay
Dr3...Dr6: Free

2 Dt1: Free
Dl2: Speed Reg Motor
Dl3: First PFA Relay
Dr4: Second PFA Relay
Drs...D16: Free

Dr1; Free
or2: First PFA Relay
Dr3: Second PFA Relay
Dr4...or6: Free

3 Dr1: Free
DP: Speed Reg Motor
Dr3: First PFA Relay
Dr4: Second PFA Relay
Dr5:Third PFA Relay
D16: Free

D|l : Free
or2: First PFA Relay
Dr3: Second PFA Relay
D14:Third PFA Relay
or5...Dt6: Free

4 Dl1: Free
Dl2: Speed Reg Motor
Dr3: First PFA Relay
D,4: Second PFA Relay
D15; Third PFA Relay
D16: Fourth PFA Relay

Dr1: Free
Dr2: First PFA Relay
Dr3: Second PFA Relay
DI4: Third PFA Relay
Dr5: Fourlh PFA Relay
l)16: Free

5 Not allowed or1: Free
Dr2: First PFA Relay
Dr3: Second PFA Relay
Dr4; Third PFA Relay
Dr5: Fourth PFA Relay
016: Fiflh PFA Relay

6 Not allowed Not allowed

Stad-Up
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Dt3 - the I

assignmenls
nterlocks fu

are delin
nclion, a

ed in the fot
nd assigns a digital

lowing table a
input (starting

nd depend on
with Dl to the srgnal tor

PFA rela y. These
3). The number of PFA relays (number of Parameters 140'1...1403 and 141O-..1412) with va lue = 31 (pFA).

each. The Autocha nge function shtus (disabled if 8118 AUTOCHNG INIERV 0, and otherwise enabled)
No;.PFA
Relayb

0 ree
3: Speed Reg Motor

D 6: Free
1 Dr1...Dt2: Free

Dl3: Speed Reg Motor
Dr4: First PFA Relay
Dr5...016: Free

Dt1...Dl2: Free
Dr3: First PFA Relay
Dl4...Dr6; Free

2 Drl...or2: Free
Dr3: Speed Reg Molor
Dl4: First PFA Relay
Dls: Second PFA Relay
Dr6: Free

Dr1...Dl2: Free
or3: First PFA Relay
Dr4: Second PFA Relay
Drs...Dr6: Free

3 Dr1...Dr2: Free
D3: Speed Reg Motor
DI4: First PFA Relay
Dls: Second PFA Relay
Dr6: Third PFA Relay

Dt1...Dl2: Free
Dr3: First PFA Relay
or4: Second PFA Relay
Dr5: Third PFA Relay
Dr6: Free

4 Not allowed Dr1...Dr2: Free
Dr3: Flrst PFA Relay
Dr4: Second PFA Relay
Drs: Third PFA Relay
Dr6: Fourth PFA Relay

5. ..6 Not allowed Not allowed

. lMrERv = 0, and otherwise enabled).

= Dr4 - Enables the lntedock function, and assigns a digital input (starting with Dr4) to the interlock signal for each
PFA relay. These assignments are defined in the following table and depend on:
. The numbsr of PFA relays (number of parameters 1401...1403 and 1410...1412) with value = 31 (pFA).
e Autochange function status (disabled if 81'18 AUToCHNG

No. PFA
Rclays

or1 ...D lee
ol4: Speed Reg Motor
or5...Dr6: Free

a

1 Dr1...Dl3: Free
ol4: Speed Reg Motor
Drs: First PFA Relay
016: Free

Dr1...Dr3: Free
Dr4: First PFA Relay
Dr5...or6: Free

2 o|1...ot3: Free
Dl4: Speed Reg Motor
Dr5: First PFA Relay
Dr6: Second PFA Relay

D||...Dr3: Free
0r4: First PFA Relay
Dr5: Second PFA Relay
Dr6: Free

3 Not allowed Dl1...or3: Free
Dr4: First PFA Relay
Dr5: Second PFA Relay
Dr6: Third PFA Relay

4. ..6 Not allowed Not allowed

Statt-U p
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12'1 BYPASS CTRL 0...1

lects Regulator by-pass control. When enabled,
ulator by-pass control provides a simple control

anism without a PID regulator
Use Regulator by-pass control only in special
applications.
= No- Disables Regulator by-pass control. The drive
uses the normal PFA reference: 1106 REF2 SELECT.

1 = yES - Enables Regulator by-pass control.
' The process PID regulator is bypassed.

Actualvalue of PID is used as the PFA relerence
(input). Normally Exr REF2 is used as the PFA
reference.

. The drive uses the feedback signal defined by
4014 FBK sEL (or4114) forthe PFA frequency
reference.

. The figure shows the relation between the control
signal40'14 FBK sEL (oR 4114) and the speed
regulated motor's frequency in a three-molor
system.

AcHSfuo'UH Use"s Manual

P 14
F- A _+F- B ---..r.- C 

--, 
(%).

A = No auxiliary motors running
B = One auxiliary motor running

C = Two auxiliary motors running

1

fout

0

P 81'10

P 8109

P 8113

P Afi2
futr'r

. . (P.8118)Relays
0 o ot4'. ree

Dr5: Speed Reg Motor
6: Free

1 Dr1...Dl4: Free
Drs: Speed Reg Motor
Dr6: First PFA Relay

D|I...Dr4: Free
or5: First PFA Relay
Dr6: Free

2 Not allowed or1...or4: Free
o15: First PFA Relay
o16: Second PFA Relay

3...6 Not allowed Not allowed

= Dr6 - Enables the lnterlock function, and assigns digital input Dr6 to the interlock signal for the speed regulated
motor
. Requires 8118 AUToCHNG TNTERV = 0.

0 D 1...Di5: Free
DL6: Speed Reg Motor

Not allowed

1 Not allowed Dr1...D15: Free
Dr6: First PFA Relay

2...6 Not allowed Not allowed

cheafornasiginterlockthe1oDI5)ngstarliita tnda putigassland gnsnctiofu n, n:olnterlockthe ddes b aneEnabl ta epend5ol fothe nglnnedltdeare 3ments ueval A)with (PF
Sa sl 4 2gnThese 4 0ndarela 403v 40metersofmbernu para ableenrelays d)of otherwiseber 0 andThe NG INTERVB AUTOCHif Bsadi bledsstatLrfunctlonThe ng
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ACH550
Contactors

Sewage
Tank

b"

lnlet Pi

below,
le:Examp n the diagl.am the UMp statiping on ,s

outlet is contro ed theby measu red inlet flow (A).
Matns

P

Pi
Outlet

Outlet
Pi

Outlet
Pipe2

the start delay for speed regulated motors in the system. Using the delay, the drive works as follows:
Switches on the conlactor of the speed regulated motor - connecting the motor to the ACH550 power output.
Delays molor start for the time 8122 PFA srART DELAY.

Starts the speed regulated motor.
Starts auxiliary motors. See parameter 8'l'15 for delay.

rnlng! Motors equipped with star-delta starters require a PFA Start Delay.
After the ACH550 relay output switches a motor On, the star-delta starter must switch to the star-connection and
th6n back to the delta-connection before the drive applies power.
So, the PFA Slart Delay must be longer than the time setting ofthe star-delta starter.

PFA START DELAY 0.00...'10.00 s 0.01 s 0.50 s

Switches in, or out, auxiliary constant speed motors as output demand increases or decreases. Parameters 8109
srARr FREQ 1 to 8114 Lo'i{ FREo 3 define the switch points in terms of lhe drive output frequency.
Adjustrs the speed regulated motor output down, as auxiliary motors are added, and adjusts the speed regulated
motor output up, as auxiliary motors are taken off line.
Provides lnlerlock functions, if enabled.

1?3 00...1ENABLE

lects PFA control. When enabled, PFA control:

. Requires 9904 MoroR crRL MoDE = 3 scALAR.

= NoT sEL - Disables PFA control
1 = AcrvE - Enables PFA control

8124 C IN AUX STOP 0.0...'r800.0 s 0.'t s 0.0

Sets the PFA acceleration time tor a zero-to-maximum lrequency ramp. This PFA acceleration ramp:
. Applies to the speed regulated motor, when an auxiliary motor is swilched off.
. Replaces the acceleration ramp defined in Group 22: Accel/ Decel.
. Applies only until lhe output of the regulated motor increases by an arnount equal to the output of the switched off

auxiliary motor. Then the acceleration ramp defined in Group 22: Accel/ Decel applies.

Staft-Up
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= Nor sEL 
the value entered as the acceleration

1.-.1BOO = Activates this function uslng

. A = speed regulated motor accelerating using Group 22 parameters (2202 or 2205).. B = speed regulated motor decelerating using Group 22 parameters (2203 or 2206).. At aux. motor start, speed regulated motor decelerates using 8125 DEC tN AUx START. At aux. motor stop, speed reoulated motor accelerates using 8124 ACc tN AUx sTop.

a125

B

1

I

P a124 I

time

four

Motor
1

0

8125

the PFA deceleration time for a maximum-to-zero frequency ramp. This PFA deceleration ramp. Applies to the speed regulated moto( when an auxiliary motor is switched on.. Replaces the deceleration ramp delined in Group 22 ACCEL / DECEL.
. Applies only until the output of the regulated molor decreases by an amount equal to the output of the auxiliary

motor. Then the deceleration ramp defined in Group 22 ACCEL / DECEL applies.
= NOT SEL.
1...1800 = Activates this function using the value entered as the acceleration time.

DEC IN AUX START 0.1 s 0.0 s0.0...1800.0 s

126

the autochange with timer. When enables, autochange is controlled with the timer functions.

'1 = Time|I - Enables autochange when Timer 1 is active.
..4 Ttmet 2...4 - Enables autochange when Timer 2...4 is active.

1 00...4MEO AUTOCHANGE

= NOT SEL,

8127

the actual number of PFA controlled motors (maximum 6 motors, 1 speed regulated, 3 connected direct-on-line

. This value includes also the speed regulated moior.

. This value must be compatible with number of relays allocated to PFA if the autochange function is used.. lf Autochange function is not used, the speed regulated motor does not need to have a relay output allocaled 10
PFA but it needs to be included in this value.

,| 00...7MOTORS

nd 3 spare molors)

8128

1 = EVEN RUNT|I,IE - Ime sharing is active. The start order depends on the run times.
= RELAY oRoER - The start order is Iixed to be the order of the relays

UX START ORDER
the start order ofthe auxiliary motors

Stad-Up

I

I

I

S

I

I I

1
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,lHto9'o'n 
*nnoures for options, in particurar, enabling serial communication with
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9802

4 = Exr FBA - The drive communicates via a fieldbus adapter module in option slot 2 of the drive_. See also parameter Group 5'l ErI coMM MoDULE.
5 = BACNET - Enables fieldbus communication with the drive using BACnet protocol via the RS485 serial link (X1-

communications terminal).

lcOMM
1 0

col
0
1

al)
3

PROI SEL 0...5
Selects the communication proto

No communicationNOT SEL - protocol selected.
MoDBUS - The drive comSTD municates with Modbus vi a the RS485 channel (X1-communications, terminat).. See also parameter Group 53 EF8 pRorocol.

2 = N2 - Enables fieldbus communication with the drive using Metasys N2 protocol via the RS4A5 serial tink (X.t-communications termin
F'l-N - Enables lieldbus communication with the drive using FLN protocot via the Rg85 seriat link (X1_communications terminal),

Stan-U p
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Overvlew

Embedded Fieldbus

The ACH550 can be set up to accept control from an external system using standard

""*r ".r.rr"rtion 
protocols When using serial communication' the ACH550 can

ACHt O-:JH Use/s Manual

either:

- Receive all of its control information from the fieldbus, or

- Be controlled from some combination of fleldbus control and other available
control locations, such as digital or analog inputs, and the control panel.

Fieldbus

Connect using either:

Standard embedded fieldbus (EFB) at
terminals X1:28...32
Fieldbus adapter (FBA) module
mounted in slot 2 (option Rxxx)

Two basic serial communications configurations are available:

. Embedded Jieldbus (EFB) - Using the RS485 interface at terminals X1 :28...32 on
the control board, a control system can cornmunicate with the drive using the
Modbus@ protocol. (For protocol and profile descriptions, see "Modbus Protocol
Technical Data", "ABB Control Proflles Technical Data", etc. starting on page
170.):

- Ivlodbus@

- Metasys@ N2
_ APOGEE@ FLN

- BACnet@
. Fieldbus adapter (FBA) - See "Fieldbus Adaplef' on page 224.

Fieldbus Controller

Other Devices

Embedded Fieldbus



Control lnterface

ln general,
consisls of
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the basic control inlerface between the fieldbus system and the drive
Protocol Contro llnterface

Reference for more informatio;l\4odbus

- Controlword

- Reference.l

- Reference2

lnput Words

- Status word

- Actual value 1

- Actualvalue 2

- Actualvalue 3

- Actual value 4

- Actual value 5

- Actualvalue 6

- Actualvalue 7

- Actual value I

Output Worda

"AB Tech

The ntent these IS defin ed by profildeta ls the profiles used
B Contro .cfl les ical Data

N2 Binary output objects

Analog output objects

Binary input objects

Analog input objecls

FLN Binary output points

Analog output points

Binary input points

Analog input points

"FLN Protocol Technical Data'

BACnet Device management

Binary output objects

Analog output objects

Binary input objects

Analog input objecls

"BACnel Technical Data"

Planning

Note! The words "output" and "input" are used as seen from the fieldbus controller
point of view. For example an output describes data flow from the fieldbus controller
to the drive and appears as an input from the drive point of view.

Network planning should address the following questions:

. What types and quantities of devices must be connected to lhe network?

. What control information must be sent down to the drives?

. What feedback information must be sent frorn lhe drives to the controlling
system?

Embedded Fieldbus

I

"N2 Protocol Technical Data"
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and Electrical lnstallation - EFB

Warning! Connections should be made only while the drive is disconnected

from the Power source'

Drive terminals 28 ..32 are for RS485 communications'

. Use Belden 9842 or equivalent Belden 9842 is a dual hvisted' shielded paircable

with a wave imPedance ot 120 a.

. Use one of these twisted shielded pairs for the RS485 link. Use this pair to
connect all A G) terminals together and all B (+) terminals together.

. Use one ofthe wires in the other pairforthe logical ground (terminal 3'l), leaving
one wire unused.

Do not directly ground the RS485 network at any point. Ground all devices on the
network using their conesponding earthing terminals.

As always, the grounding wires should not form any closed loops, and all the
devices should be earthed to a common ground.

Connect the RS485 link in a daisy-chained bus, without dropout lines.

To reduce noise on the network, terminate the RS485 neturork using 120 ft
resistors at both ends ofthe network. Use the DIP switch to connect or disconnect
the termination resistors. See following diagram and table.
Terminated Terminated

Station Station Station Station

Mechanical

A

x1 ldentification Hardware Descrlption

28 Screen R5485 Multidrop applicalion RS485 interface

J2 J2
SCR

+

GND

28 SCR
B

30
31 AGND

SCR
+

GND

SCR

tr--t

L_J
OFF position ON position

Bus termination

 
ON

 
ON

29 B (Positive +)

30 A (Negative -)

31

32

Connect the shield at each end of the cable to a drive. On one end, connect the
shield to terminal 28, and on the other end connect to terminal 32. Do not connecJ
the rncoming and outgoing cable shields to the same terminals, as that would
make the shielding continuous,

For configuration information see the following:

- "Communication Set-up - EFB" below.

- "Aclivate Drjve Control Functions - EFB" on page 160.

- The appropriate EFB protocol specific technical data. For example, "l\,4odbus

Protocol Technical Data" on page 170.

Embedded Fieldbus

AGND

Screen
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Serial Communication Selection
ro activate the serial communication, set parameter 9go2 coMM pRorocoL sEL =. 1 (srD MoDBUS).

. 2 (N2)

. 3 (FLN)

. 5 (BAcNEr)

Note! lf you cannot see the desired seleclion on the panel, your drive does not have
that protocol software in the application memory.

Serial Communication Configuration

Setting 9802 automatically sels the appropriate default values in parameters that
define the communication process. These paramelers and descnptions are defined
below. ln particular, nole that the stalion ld may require ad.justmenl.

Code Description
Modbus N2 FLN BACnet

5301 EFB PROTOCOL ID

Conlains the identillcation and
program revision of the
protocol.

Do not edil Any non-zero value entered for parameter 9802
COMM PROT SEL, sets this parameter automatically. The
format is: XXYY, whels ).( = protocol lD, and YY = program
revision-

5302 EFB STATION ID

Deflnes the node address of
the RS485 link.

Set each drive on the network
with a unique value lor this
parameter

Vvhen this protocol is selected,
the default value for this
parameter is: 1

Note: For a new address to
lake affect, the drive power
must be cycled oR 5302 must
flrsl be set to 0 before selecting
a new address. Leaving 5302 =
0 places the RS485 channel in
reset, disabling communication.

Sets MS/TP MAC lD. A
temporary value of 0
places the protocol
channel in reset.

5303 EFB BAUD RATE

Defi nes the communication
speed of the RS485 link in
kbits per second (kbits/s).

1.2 kbits/s

2.4 kbits/s

4.8 kbitsis

9.6 kbits/s
'19.2 kbits/s

38.4 kbits/s

57.6 kbits/s

76.8 kbits/s

When this protocol is selected,
the delault value for this
parameter is: 9.6

Embedded Fieldbus

EFB Protocol Reference

I

When this protocol is
seleded, the default
value for this parameier
is: 9600.

Do not edit.
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ReferenceEFB irotocol
BACnet

N2ModbusDescriPtionCode

5304 EFB PARITY
Defines the data length' Parity
and stop bits to be used with
the RS485 link communication
. The same settings musl be

used in all on-line stations.

o = 8N1 - 8 data bits, No Parity,
one stop bit.

'1 = 8N2 - I data bits, No parity,
two stop bits.

2 = 8E1 - 8 data bits, Even
parity, one stop bit.

3 = 8o'l r I data bits, Odd
parity, one stop bit.

When this
protocol is
selected,
the default
value for
this
parameter
is: 1

the defaultlected,
is:0

When thi
value for

s protocol is se
this parameter

Sets MS/TP character
format.

5305 EFB CTRL PROFILE

Selects the mmmunication
profile used by the EFB
protocol.

0 = ABB DRV Lr[4 - Operation of
Control/Status Words
conform to ABB Drives
Profile, as used in ACH400.

1 = Dcu PRoFTLE - Operation of
Control/Status Words
conform to 32-bit DcU
Profile.

2 = ABB DRV FULL - Operation
of Control/Status Words
conform to ABB Drives
Profile, as used in ACH600/
800.

When this
protocol is
selected,
the default
value for
thi6
parameter
is: 0

N/A. When this protocol is selected, the
defaultvalue lor this parameter is: 0.

Changing the value for this parameter has no
affect on this protocol's behavior.

5310 EFB PAR,1O Not used
for Comm
setup.

Sets them response turnaround time in
milliseconds. When this protocol is selected,
the delault value is:

5 msec3 msec. 0 msec

Not used for Comm setup5311 This parameter, together
with parameter 5317, EFB

PAR 17, SetS BACnet
instance lDs:
. For the range 1 to

65.535: This
parameter sets the lD
directly (5317 must be
0). For example, the
following values set
the lD to 49134: 5311-
= 49134 and 5317 = 0.

. For lDs > 65,335;The
lD equals 5311's value
plus 10,000 times
5317's value. For
example, the following
values set the lD to
71234:5311 = 1234
and 5317 = 7.

Embedded Fieldbus

EFB PAR11

I

FLN
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Note! After any changes lo the communication settings, protocol must be
reactivated by either cycling the drive powel or by clearing and then restoring the
station ld (5302).

EFB Protocol ReferenceCode Description
Modbus N2 FLN BACnet5314 EFB PAR14

Enables autobaud
detection.
0 = orsaaLE
1 = ENABLE

5315 EFB PARl5 DisplaVs the detected
baud rate when autobaud
detection is used.

5317 EFB PAR17

used ior Comm setup.Not

This parameter works
with parameter 5311 to
set BACnet instance lDs.
See pararneter 5311.

Embedded Fieldbus
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Activate Drive Gontrol Functions - EFB

Controlling the Drive

FieldbUscontrolofvariousdrivefunctionsrequiresconflgurationto:
. Tell the drive to accept fieldbus control of the function'

. Define as a fieldbus input, any drlve data required for control

. Deflne as a fieldbus output, any control data required by the drive.

The following seclions describe, at a general level, the configuration required for
each control function. For the protocol-specific details, see the document supplied
with the FBA module.

Starustop Direction Control

Using the fieldbus for starVstop/direction control of the drive requires:

. Drive parameter values set as defined below.

. Fieldbus controller supplied command(s) in the appropriate location. (The
location is defined by the Protocol Reference, which is protocol dependenl.)

1 . For Modbus, the protocol reference can depend on lhe profile used, hence two columns in these
tables. One column refers to the ABB Drives profile, selected when parameler 5305 = 0 (ABB DRV
L[,r) or 5305 = 2 (ABB DRV FULL). The other column refers to the DCU proflle selected when
parameter 5305 = 1 (ocu pRoFrLE). See "ABB Control Proflles Technical Data" on page 178.

2. The reference provides direction control - a negalive reference provides reverse rotation.

Drive Parameter Value Description

Protocol Reterence

Modbusl
N2 BACnet

ABB DRV
DCU

PROFILE

1001 EXT'1

COIVIVANDS

10 (coMM) Starvstop by
fieldbus with Extl
selected.

40001
bils 0...3

40031
bils 0, '1

BO1 BVlO

1002 Exr2
cot!flvANos

10 (coMN4) StarYstop by
fieldbus with ExU
selected.

40001
bits 0...3

40031
bits 0, 1

BO1 BV,1O

D]RECTION 3 (REoUEST) Direction by
fieldbus.

4002t
40032

40031
bir 3

BO2 22 BV11

Embedded Fieldbus

FLN

24

1003
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lnput Reference Select

Using the fieldbus to provide input references to the drive requires:. Drive parameter values sel as defined below.
Fieldbus. controller supplied reference word(s) in thelocation is defined by the protocol Referen"lr, *fr"f,r

appropriate location. (The
rs protocol dependent.)

Reference Scaling

Where required, REFERENCES can be scaled. See the following, as appropriate:

. Ir,4odbus Register "40002" in the "Modbus Protocol Technical Data" section.

. 'Reference Scaling" in the 'ABB Control Profiles Technical Data" section.

. "N2 Analog Output Objects" in the "N2 Protocol Technical Data" section.

. The slope oI points 60 and 61 in the "FLN Protocol Technical Data" section.

Protocol Reterence

ModbusDrive Parameter Value Setting

ABB DRV
DCU

PROFILE

N2 FLN BACnet

1't02 Exrl/Err2
SEL

8 (coMM) Reference set
selection by fieldbus

40001
bit 11

40031
bit 5

BO5 26 BV13

1103 REFl SEL 8 (cor!4r!r) lnput reference 1 by
fieldbus.

40002 AO1 60 AV16

't106 REF2 SEL 8 (co[,tM) lnput reference 2 by
fieldbus.

40003 AO2 61 AVl7

Embedded Fieldbus
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Miscellaneous Drive Control

Using the fieldbus for miscellaneous drive control requires:

. Drive parameter values set as defined below'

. Fieldbus controller supplied reference word(s) in the appropriate location' (I
tocation is defineo ov tn""p"roioioj ieterencL, wnicn is protocol dependent')

Protocol Reference

Modbus
BACnetN2 FLN

ABB DRV
DCU

PROFILE

va lue SettingDrive Parameter

40031
bit 6
(inverted)

BO4 35 BVl2Run enable by
fleldbus.

40001
bit 3

1601 RUN

ENABLE

7 (coM[4)

BO6 94 BV148 (coMr,.r) Fault reset by
fleldbus.

40001
bit 7

4003'1
brt 4

1604
RESET SEL

Source for local
lock selection is the
fieldbus.

Does not
apply

40031
bit 14

1606 LOCAL
LOCK

I (coMN,!)

Saves altered
parameters to
memory (then value
returns lo 0).

41607 40032
bit 2

BOlB N/A11607
SAVE

1(SAVE)

START
ENABLE 1

7 (coMM) Source lor start
enable I is the
fieldbus Command
word.

40032
bit2

BV2O1608

1609 START
ENABLE 2

7 (coMM) Source for start
enable 2 is the
fieldbus Command
word.

40032
bit 3

BV21

2013 MIN

TOROUE
SEL

7 (coMM) Sou rce fo r m inim u m
torque selection is
the fieldbus.

7 (coMM) Source lor
maximum torque
selection is the
fieldbus.

40031
bit 15

Acc/DEC
112 sEL

7 (coMM) Source for ramp
pair seleclion is the
fieldbus.

Does not
apply.

40031
bit 10

Embedded Fieldbus

I

I

I

I

1. Use Memorize Point command.

2014 | MAx

I roRouE

I 
sEL
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Relay Output Control

Using the fieldbus for relay output control requires:
' Drive parameter values set as defined below.

. Fieldbus. controller supplied reference word(s) in the appropriate tocatlocation is defined by the protocot Referen"L, *ni"n i"-[rJl"o, o"p.n
ion. (The
dent.)

1. More than 3 relays requires the addition of a relay extension module.

For example: To control relays 1 and 2 using serial communication:
Set parameters 1401 RELAY ourpur 1 a d 1402 RELAY ourPUT 1 = 35 (co[r[,l)

Then, for example using N2:

. To tum Relay 1 On: Force object 807 to On.

. To turn Relay 2 On: Force object 808 to On.

. To turn both Relay 1 and 2 On: Force objects B07 and B08 On.

Note! Relay stalus feedback occurs without configuration as defined below

Protocol Reference

Drive Parameter Value Setting

ABB DRV
DCU

PROFILE

N2 FLN BACnet

1401 RELAY
onrPUT 1 (coMM)

Relay Oulput 1

controlled by fleldbus
40134 bit 0 or 00033 B07 40 BO0

1442 RELAY

ouTPUr 2 (coMM)
Relay Oulput 2
controlled by fieldbus.

40134 bil 1 or 00034 41 BO1

1403 Relay Output 3
controlled by fieldbus.

40134 bit 2 or 00035 BO9
(coNflv)

42 BO2

1410 RELAY

oUTPUT 4 (coMM)
Relay Output 4
controlled by fleldbus.

BO3

u111 RELAY

oUTPUT 5
35
(coMrv)

Relay Output 5
conlrolled by fieldbus.

44 B04

14121 RELAY

oUTPUT 6
35
(coMM)

Relay Outpul 6
controlled by fieldbus.

40134 bit 5 or 00038 BO12 BO5

Drive
Parameter

Value Setting

Protocol Reterence

Modbus
N2 FLN BACnet

ABB DRV DCU PROFILE

0122 Ro 1-3
STATUS

Relay 1...3
status.

40122 0122 Bl4..
Bt6

76
7B

BO
Bt2

4123 Ro 4-6
STATUS

Relay 4...6
status.

44123 0123 Bt7
Br9

79
81

Embedded Fieldbus

Modbus

BO8

I aerev
I oureur 3

40134 bit 3 or 00036 

| 

aoro 
las

40134 bit 4 or 00037 
| 

Bo11

45

I

I

lar:...
lars
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Analog OutPut Control

Using the fieldbus for analog output control requires:

. Drive parameter values set as delined below'

- Fieldbus controller supplied reference word(s) in the appropriate location' {The

iocation is defined by the Protocol Reference, which is protocol dependent )

Drive Parameter Value Setting

Protocol Reference

FLN BACnetABB
DRV

DCU

PROFILE

1501 Ao1 CoNTENT 135 (coMM
vAruE 1)

Analog Output 'l
controlled by
writing to
parameter 0135.CO]\,1N' VALUE '1 40135 AO'14 46 AO0

1547 Ao2 ooNTENT
SEL

136 (coMM
vAruE 2)

Analog Output 2
controlled by
writing to
parameter 0136.0'r36 CO[,1[4 VALUE 2 40136 AO15 47

PID Control Setpoint Source

Use the following settings to select the fieldbus as the setpoint source for PID loops

Drive Parameter Value Setting

Protocol Reference

Modbus
N2 FLN BACnetABB ocu

PROFILE

4A10 SET POINT
sEL (Set 1)

8 (coN4M
VALUE 1)

9 (coMM +

Al)
10
(coMM*Ar1)

Setpoint is either:
. lnput Reference 2 (+/

-/'Al1). Control
requires parameter
1106 value = comm

. Process PID
setpoint. Control
requires parameter
1106 value = pidl
out and parameter
4010 value = comm.

40003 AO2 61 AV17

41'tO SET PO NT
sEL (Set 2)

421A SET POINT
sEL (Ext/
Trim)

Communication Fault

When using fieldbus control, specify the drive's action if serial communication is lost.

Drive Parameter Value Description

3018 CON4[4 FAULT FUNC 0 (Nor sEL)
'1 (FAULT)

2 (coNsr sp7)
3 (LASr SPEED)

Set for appropriate drive response

3019 COMITl FAULT T]]\,IE Set time delay before acting on a communication loss

Embedded Fietdbus

Modbus

0135

AO1



765
Feedback from the Drive _ EFB

Pre-defined Feedback

lnputs to the controller (drive outputs) have pre-defined meanings estabtished bytheprotocol' This feedback aoes noi reqLire oii;;;;il"'1i;;'rnle rorrowins taore ristsa sample of feedback data. For a complete fi"ting, a";l;pri *;rdlpoinvobject
listings in the technical data forthe appropriai. p"r;t.*iiJil; on page 170.

Note! With lrilodbus, any parameter can be accessed using the format: 4 followed by
lhe parameter number.

Mailbox ReadMrite

The ACH550 provides a "Mailbox" function lo access parameters that have nol been
pre-defined by the protocol. Using mailbox, any drive parameter can be identified
and read. lr,4ailbox can also be used to adjust parameter settings by writing a value 1o

any parameter identified. The following table describes the use of this function.

Description
Protocol Reference

Modbusl N2 FLN BACnet

Mailbox
Parameter

Enter the number of the drive parameter
lo access.

Does not
apply.

AO19 95 AV25

Mailbox
Data

Contains the parameter value after a
read, or enter the desired parameter
value for a write.

AO20 96 AV26

Mailbox
Read

A binaryvalue triggers a read-the value
of the'Mailbox Parametef appears in
"[,lailbox data".

BO19 97 BV15

Mailbox
Write

A binary value triggers a wrjte - the drive
value for the "Mailbox Paramete/'
changes to the value in "Mailbox data'.

BO20 98

Protocol Reference
Drive Parameter

Modbus N2 FLN BACnet

0102 SPEED 40102 AI3 5 AVO

FREO OUTPUT 40103 Al1 2

0104 CURRENT 40144 At4 6

0'1 05 TOROUE 40'105 At5 7 AV5

0'1 06 POWER 40106 At6 B

al07 DC BUS VOLT 40147 At11 13 AV2

0109 OUTPUT VOLTAGE 40109 At'12 14 AV3

0115 KWH COUNTER AB 10 AV8

0118 D11,3 STATUS - bit 1 (Dt3) 40118 Bt12 72 Bl6, Bt7, Br8

76,77,784122 RO1-3 STATUS 40122 B14, BI5, 816 Bt0, Bl1, Bt2

4030'l bit 0 Bt10301 FB STATUS WORD - bit O (STOP) BVO

40301 bit 2 Bt2 BV10301 FB STATUS WORD _ bit 2 (REV)

Embedded Fieldbus

BV16

0103

AV6

l401i5
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Name
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As noted above, Modbus provides direct access to a, parameters using the format 4 folowed by

the parameter number
I

Actual Value Scaling

The scaling of actual vatues can be protocol dependent' ln general' for Actual

v"i"., ."ir" tn" feedback integer using the parameter's resolution (See

'ipairmeter oescriptions" section for parameter resolutions.) For example:

Feedback
lnteger

Parameter
Resolution

(Feedback lnteger)* (Parameler Resolution) = Scaled Value

1 0.1 mA 1'0.1 mA = 0.1 mA

o.lyo .10, o.1o/r = 1o/r

Where parameters are in percent, the "Parameter Descriptions" section specifies
whal parameter corresponds to 100%. ln such cases, lo convert from percent to
engineering units, mulliply by lhe value of the parameter that defines 100% and
divide by 100%. For example:

1. Assuming, for the sake of this example, that the Actual Value uses parameter gg08 MoT NoM spEED
as the 100% reference, and that 9908 = 1500 rpm.

2. Assuming, for the sake of this example, that the Actual Value uses parameter 9907 MoT Notv FREo
as the 100% reference, and that 9907 = 500 Hz.

Although Actual Value scaling could differ from the above for the N2 and FLN
protocols, it currently does nol. To conflrm, see the following sections, as
appropriate:

. "N2 Analog lnput Objects" in the "N2 Protocol Technical Data" section.

. ''Scaling Drive Feedback Values" in the "FLN Protocol Technical Data" section.

Scaling does not apply for the BACnet protocol.

Feedback
Integer

Parameter
Resolulion

Value of the
Parameter that
defines 100%

(Feedback lnteger) * (Parameter Resolution)'
(Value of 100% Ref.) / 100% = Scaled Value

10 0.10/. 1500 rpml 10'O.1o/o' 1500 RPM / 100% = 15 rpm

100 0.1% 500 HzZ 100 t 0.1% . 500 Hz / 100% = 50 Hz

Embedded Fieldbus
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Fault eueue for Drive Diagnostics
For generat ACHI?g 
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Serial Communication Diagnostics

Network problems can be caused by multiple sources. Some ofthese sources are:

. Loose connections

. lncorrect wiring (including swapped wlres)

. Bad grounding

. Duplicate station numbers

. lnconect setup of drives or other devices on the nelwork

The major diagnostic features for fault tracing on an EFB network include Group 53
EFB Protocol parameters 5306...5309. The "Parameter Descriptions" section
describes these parameters in detail.

Diagnostic Situations

The sub-sections below describe various diagnostic situations - the problem

symptoms and corrective actions.

Normal Operation

During normal network operation, 5306...5309 parameter values act as follows at
each drive:

. 5306 EFB oK MESSAGES advances (advances for each application message
properly received and addressed to this drive).

. 5307 EFB cRc ERRoRS does not advance at all (advances when an invalid
message CRC is received).

. 5308 EFB UART ERRoRS does not advance at all (advances when character format
errors are detected, such as parity or framing errors).

. 5309 EFB status value varies depending on network traffic.

. BACnet protocol: 5316 EFB PAR 16 (MS/TP token counter) advances for each
token passed to this drive. (Does not apply for other protocols.)

Protocol ReferenceDrive Parameter
Modbus N2 FLN BACnetl

0401 Last Fault 44441 17 90 AV18

0412 Previous Fault 1 40402 18 91 AV19

0413 Previous Fault 2 40403 19 92 AV2O

Enbedded Fieldbus
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tf no master station is on line: Neither the EFB oK I\TESSAGES nor the errors (5307 EFB

cRC ERRoRs and 5308 EFB UART ERRoRS) increase on any ofthe stations'

To correct:

. Check that a network master is connected and properly programmed on the
network.

. Verify that the cable is connected, and is not cut or short circuited.

Duplicate Sfalions ,

lf two or more stations have duplicate numbers:

. Two or more-.drives cannot be addressed.

. Every time there is a read or write to one particular station, the value for 5307 EFB

cRc ERRoRS or 5308 EFB uARr ERRoRS advances.

To correct: Check all station numbers and edit conflicting values-

Swapped Wires

lf the communication wires are swapped (terminal A on one drive is connected to
terminal B on another):

. The value of 5306 EFB oK MESSAGES does not advance.

. The values of 5307 EFB cRc ERRoRS and 5308 EFB UART ERRoRS are advancing.

To correct: Check that the RS485 lines are not swapped.

Fault 28 - Seial 1 Err

lf the drive's control panel shows fault code 28 "SERraL 1 ERR", check for either ofthe
following:

. The masler system is down. To correct, resolve problem with master system.

. The communlcation connection is bad. To correct, check communicatlon
connection at the drive.

. The time-out selection for the drive is too short for the given installation. The
master is not polling the drive within the specified time-out delay. To conect,
increase the time set by parameter 3019 coMM FAULT T \,{E.

Fault 31 - EFB1

For BACnet: lf the drive's control panel shows fault code 31 "EFB1", the drive has an
invalid object instance lD. To correct, use paramelers 5311 and 5317 and establish a
unique drive lD that is in the range 1 to 4,194,303.

Loss of Communication

The ACH550 behavior, if communication is lost' was configured in "Communication

Fault". rhe parameters "'"'i;l';';;;;^'iiil*" ""4 
3o-1s coMM FAULr rrME The

"Parameter Descriplions" s;;io; d;scribes these parameters in detail'

No Master Station on Line

Embedded Fieldbus
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Faults 31 ...33 - EFB1 ...EFB3
Except as noled above, these lhree EFB fault codes (listed for the drive in
"Diagnostics" starting on page 244, fault codes at -..Si1 are not used.

I ntermitte nt Off-l ine Occunence s

The problems described above are the most common problems encountered wilh
ACH550 serial communication. lntermittent problems might also be caused by:

. Ivlarginally loose connections,

. Wear on wires caused by equipment vibrations'

. lnsufflcient grounding and shielding on both the devices and on the

communication cables.

Embedded Fieldbus
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Mapping Summary

;iij;l"#[lff H:H:'S::I?[Tk g betwe-en the ACHSSO (parameters andts, see "[/odbus AddresJing,, betow.

Communication Profiles

When communicating by Modbus, the ACH550 supports multiple profiles for control
and stalus information. Parameter 5305 (EFB CTRL pRoFtLE) selects the profile used.

. ABB DRV LrN, - The primary (and default) profile is the ABB DRV Lriv profile, which
standardizes the control interface with ACH400 drives. This profile is based on
the PROFIBUS interface, and is discussed in detail in the following sections.

. Dcu PRoFTLE - Another proflle is called the Dcu PROF|LE profile. lt extends the
control and status interface to 32 bits, and is the internal interface between the
main drive application and the embedded fieldbus environment.

. ABB DRV FULL - This profile standardizes the control interface with ACH600 and
ACS800 drives. This profile is also based on lhe PROFIBUS interface, and
supports two control word bits not supported by the ABB DRV LrM profile.

Modbus Addressing

With Modbus, each function code implies access 1o a specific Modbus reference set
Thus, the leading digit is not included in the address field ofa Modbus message.

Refer again to the "Nlapping Summary" above. The following sections describe" in

detail, the mapping to each Modbus reference set.

0xxxx Mapping - Modbus Coils. The drive maps the following information to the
0xxxx l\,4odbus set called Modbus Coils:

. Bit-wise map ofthe coNrRoL woRD (selected using parameler 5305 EFB crRL

PRoFILE). The first 32 coils are reserved for this purpose.

. Relay output states, numbered sequentially beginning with coil 00033.

ACH550 Modbus Reference Supported Function Codes. Control Bits
. Relay Outputs

Coils(oxxxx)

05 - Force Single Coil
'15 - Force lvlultiple Coils

01 - Read Coil Status

Status Bits

Discrete lnputs
Discrete lnputs(1)oqx) 02 - Read lnput Siatus

. Analog lnputs lnput Registers(3xroc() 04 - Read lnput Registers
Parameters

Control/Status Words
References

Holding Registers(4xxxx) 03 - Read 4X Registers
06 - Preset Single 4X Register
'16 - Preset Multiple 4X Registers
23 - Read/Write 4X Registers

Note: The ACH550 supports the zero-based addressing of the l\.4odbus

specrflcation. Holding register 40002 is addressed as 0001 in a Modbus message.
Similarly, coil 33 is addressed as 0032 in a Modbus message.

Embedded Fieldbus



172

ACH 550-UH u se r's Ma nu al

The following table summarizes the Doux reference set:

' = Active low

For the o)ofix registers:

. Status is always readable.

. Forcing is allowed by user configuration ofthe drive for fleldbus control

. Add;t;onal relay outputs are added sequentially.

ABB DRV FULL

(5305 = 2)
DCU PROFILE
(5305 = 1)

ABB DRV LIM

(s30s = 0)lntemal Location
(All Profiles)

OFFl-STOPOFFl-coNTRoL woRD - Bit 0
OFF2-STARTorF2-coNTRoL woRD - Bit 100002
OFF3TREVERSEOFF3-CoNTROL WORD _ Bit 200003
STARTLOCALSTARTCoNTROL WORD . Bit 3

RAMP-OUT-ZERO-RESETN/AcoNrRoL woRD - Bit 400005
RAMP HOLD'EXT2RAMP HOLD'coN"IRoL WORD _ Bit 500006

RUN_DISABLE RAMP IN ZERO'RAMP_IN_ZERO"00007

RESETRESET STPMODE RcoNrRoL woRo - Bit 700008

NiANiA STPMODE EM00009 coNTRoL WoRD - Bit 8

00010 cor.ITRoL woRD - Bit 9 N/A STPMODE_C N/A

00011 coMrRoL woRD - Bit 10 N/A RAMP.2 REMOTE-CMDT

00012 EXT2 RAMP OUT O EXr2

N/A00013 coNrRoL woRD - Bit 12 RAN'P HOLD N/A

N/A00014 coNTRoL woRD - Bit 13 N/A

N/A REQ.LOCALLOCK00015 coNTRoL woRD - Bit 14 N/A

00016 coNTRoL WoRD _ Bit ,15 N/A TOROLII\42 N/A

00017 coNTRoL woRD - Bit 16 FBLOCAL_CTL

00018 CoMRoL WoRD - Bit 17 FBLOCAL_REF

00019 coNrRoL woRD - Bit 1B START DISABLE1

Does not apply

00020 coNTRoL woRD - Bit '19 START DISABLE2

Does not apply

00021
00032

ReservedReseNed Reserved Reserved

00033 RELAY oUTPUT 1 Relay Oulput 1 Relay Output 1 Relay Output 1

00034 RELAY oUTPUT 2 Relay Output 2 Relay Output 2 Relay Output 2

RELAY oUIPUT 3 Relay Output 3 Relay Output 3 Relay Output 3

00036 RELAY oUTPUT 4 Relay Output 4 Relay Output 4 Relay Output 4

00037 RELAY oUTPUT 5 Relay Output 5 Relay Output 5

00038 RELAY OUTPUT 6 Relay Output 6 Relay Output 6 Relay Output 6

Embedded Fieldbus

Modbus
Ref.

00001

00004

coN.rRoL woRD - Bit 6

coNTRoL woRD - Bit l'l

RA[4P_IN_O

00035

I 
Relay Oulpul 5



Function Code Descrlption
0l Read coil status
05 Force single coil
'15 (0x0F Hex) Force multiple coils
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The ACH55O supports the foltowi ng Modbus function codes for coils:

lxxxx Mapping - Modbus Discrete lnputs. The drive maps the following
information to the l xxxx Modbus set called Modbus Olscreie tnputs:
. Bit-wise map of the STATUS woRD (selected using parameter 5305 EFB crRL

pRoFtLE). The first 32 inputs are reserved for this purpose.

. Discrete hardware inputs, numbered sequentially beginning with input 33.

The following table summarizes the lxxxx reference se1:

Modbus
Ref.

lnternal Location
(All Profiles)

ABB DRV
(5305=0or2) .

DCU PROFILE
(s305 = 1)

10001 STATUS woRD _ Bit O RDY ON READY

10002 STATUS woRD _ Bit 1 RDY RUN ENABLED

10003 STATUS WORO - BJt 2 RDY REF STARTED

10004 STATUS woRD _ Bit 3 TRIPPED RUNNING

10005 ZERO SPEED

10006 STATUS woRD _ Bit 5 ACCELERATE

10007 STATUS WoRD _ Bit 6 SWC ON INHIB DECELERATE

10008 STATUS WORD _ Bit 7 ALARM AT SETPO NT

10009 STATUS WoRD _ Bit B AT SETPOINT LIMIT

1001 0 STATUS WORD _ Bit 9 REMOTE

10011 STATUS WoRD _ Bit 1O ABOVE_LIMIT REV REF

10012 srATUs woRo - Bit 1'l EXT2 REV_ACT

10013 STATUS woRD _ Bit 12 RUN ENABLE

10014 STATUS WoRD _ Bit 13 N/A FIELDBUS LOCAL

10015 STATUS WoRD _ Bit 14 N/A EXT2-ACT

10016 STATUS WORD _ Bit 15 N/A FAU LT

1001? srATUs woRo - Bit 16 Reserved ALARI\,,1

100'18 STATUS WORD - Bit 17 Reserved REO MAINT

10019 STATUS WORD _ Bit 18 Reserved DIRLOCK

10020 srATUs woRD - Bit 19 Reserved LOCALLOCK

10021 CTL_lvlODE

10022 STATUS woRD - Bit 21 Reserved

10023 STATUS WoRD _ Bit 22 Reserved Reserved

10024 STATUS WoRo _ Bit 23 Reserved Reserved

10025 STATUS WORD _ BiT 24 Reserved

'10026 STATUS woRo - Bit 25

14427 STATUS WORO _ Bit 26 Reserved REQ_CTL

Embedded Fieldbus

srAruswoRD-Bit4 IOFF_2_STA'

OFF_3-STA'

SUPERVISION

PANEL.LOCAL

srArus woRD - Bit 20 | 
Reserved

Reserved

Reserved

Reserved Reserved



DCU PROFILE

(5305 = 1)
ABB ORV

(5305=0or2)lntemal Location
(All Profiles)

Modbus
Ref.

REO-REF1ReservedSTATUS WORO _ Bit 2710028
REO-REF2ReservedSTATUS WORD _ Bit 281002s
REO_REF2EXTReservedSTATUS WORD _ Bit 2910030
ACK_STARTINHReservedSTATUS WORD _ Bit 3010031

ACK_OFF_ILCKReservedSTATUS WORD _ BiT 3'I10032

Dt1DtlD'110033

Dt2 Dt210034 Dtz

D13 Dt3 DI310035

10036 Dt4 ot4 Dt4

10037 Dt5

10038 Dt6 Di6
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Function Code Description

02 Read input status

3nxx Mapping - Modbus lnputs. Ihe drive maps the following information to the
3xxxx Modbus addresses called lr/odbus input registers:

. Any user defined analog inputs.

The following table summirizes the input regislers:

Modbus
Reference

lnternal
Location

(All Profiles)
Remarks

30001 Arl This register shall report the level of Analog lnput 1 (0...100%)

30002 Atz This register shall report the level of Analog lnput 2 (0...100%)

The ACH550 supports the following Modbus function codes for 3xxxx registers:

Function Code Description

04 Read 3xxxx input status

4n<xx Register Mapping. The drive maps ils parameters and other data to the
4xxxx holding registers as follows:

. 40001 ...40099 map to drive conlrol and actual values. These registers are
described in the table below.

40101...49999 map to drive parameters 0101...9999. Register addresses that do
not correspond lo drive parameters are invalid. lf there is an attempl to read or
write outside the parameler addresses, the I\,4odbus interface returns an
exception code to the controller.

Embedded Fieldbus

Dr5 Dl5

Dl6

* 
= Active low

For the 'lxxxx registers:

. Additional discrete inpuls are added sequenlially.

The ACH550 supports the following Modbus function codes for discrete inputs:
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The following lable summarizes4,,*."s;;d;:;"";ilrff :""3i^:tff ..;::;"llf 1,:i:::i:?,i.1,,,,1;ii"133,[:,

Modbus Register Access Remarks
40001 CONTROL WORD M daps thto e Sle'lrectly profi CONTROI WORD. S edupporton 5305if 0 2orly B(AB Drives Paraprofile meler53 9 hold a co n h toay
44002 Reference 1 Range = 0

-20000...0
..+20000 (scate
(scaled to 1105

d to 0...1105 REF.! MAx), or
REF'I A,4AX O)

40003 Reference 2 Range=0.+10000(
-'10000...0 (scaled to

scaled to 0...1108 REF2 MAx). or
'1108 REF2 [,4Ax...0).

40004 STATUS WORD R Maps directly
only if 5305 =
5320 holds a

to the profile's STATUS woRD. Supoorted
0 or 2 (ABB Drives proflle). Parameter
copy in hex formal.

40005 Actual 1

(select using 5310)
R By default, stores a copy oI0103 ourpuT FREo. Use

parameter 5310 to select a different aclualvalue lorthis
register

40006 RActual 2
(select using 5311)

By default, stores a copy of 0104 CURRENT. Use
parameter 531'l to select a differenl actual value for this
register.

40007 Actual 3
(select using 5312)

R By default, stores nothing. Use parameler 5312 to
select an actual value for this register.

40008 Actual4
(select by 5313)

R By default, stores nothing. Use parameter 53'13 to
select an actual value for this register.

40009 Actuel 5
(select usinq 5314)

R By default, stores nothing. Use parameter 53141o
select an actual value for this register.

40010 Actual 6
(select using 5315)

R By default, stores nothing. Use parameter 5315 to
select an actual value for this register.

40011 Astual 7
(select using 5316)

R By default, stores nothing. Use parameter 5316 to
select an actual value for this register.

40012 Actual I
(select using 5317)

R By default, stores nothing. Use parameter 5317 to
select an aclual value for this register

Maps directly to the Least Significant Word of the DCU
prollle's coNTRoL woRo. Supported only if 5305 = 1.

See parameter 0301.

40031 ACH550 coNrRoL
woRo LSW

R Maps directly to the Most Signilicant Word of the DCU
proflle's coNTRoL woRD. Supported only if 5305 = 1.

see parameter 0302-

44432 ACH55O coNTRoL
woRD MSW

Maps directly to the Least Signilicant Word of the DCU
profile's coNrRoL woRD. Supported only if 5305 = '1.

See parameter 0303.

40033 ACH550 STATUS
woRD LSW

R Maps directly to the Most Signillcant Word of the DCU
profile's coNrRoL woRD. Supported only if 5305 =-1.
See parameler 0304.

40034 ACH55O STATUS
woRD MSW

Embedded Fieldbus

I
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For the Modbus Protocol' drive

mapping to 4)cux Registers'

ACH 550-uH lJser's Manu al

parameters in group 53 report the parameter

Except where restricted by the drive, all paramelers are available for both reading
and writing. The parameter writes are verifled for the correct value, and for a valid
register addresses.

Note! Parameter writes through standard l\,4odbus are always volatile l.e. modified
values are not automatically stored lo permanent memory. Use parameter 1607
PARAM. SAVE to save all altered values.

DescriPtionCode

EFB PAR 10

Specifies the Parameter mapped to Modbus register 40005'
5310

cifies the parameter mapped to L'rlodbus register 40006
EFB PAR 11

spe
531'1

EFB PAR ,12

Specifies the parameter mapped to I'Iodbus register 40007
5312

EFB PAR 13

Specifies the parameter mapped to Modbus register40008

5314 EFB PAR 14

Specifies the parameter mapped to Modbus register 40009

53'15 EFB PAR 15

Specifies the parameter mapped lo Modbus register400l0

5316 EFB PAR 16

Specifles the parameter mapped to l',4odbus register 40011

EFB PAR 17

Specifles the parameter mapped 1o t\rodbus register 400'12

5318

5319

5320 EFB PAR 20

Holds a copy (in hex) ofthe srATUs woRD, Modbus register 40004

Function Code Descriplion

03

06 Preset single 4xxxx register

16 (0x10 Hex) Preset multiple 4xxxx registers

23 (0x17 Hex) Read/write 4xxxx registers

The ACH550 supports the following Modbus function codes for 4xxxx registers:

5313

5317

Reserved.

EFB PAR 19

Holds a mpy (in hex) of the coNrRoL woRD, Modbus register 40001.

Read holding 4xxxx registers

Embedded Fioldbus
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ABB Gontrol Profiles Technical Data

Overview

ABB Drives Profile

The ABB Drives profile provides a standard profile that can be used on multiple

Drotocols, including tvtooous and the protocols available on the FBA module Two

implementations of the ABB Drives profile are available:

. ABB DRV FULL - This implementalion standardizes the conlrol interface with

AC5600 and ACS800 drives.

- ABB DRV LrM - This implementation slandardizes lhe control interface with
ACS400 drives. This implementation does noi support two control word bits
supported by ABB DRV FULL-

Except as noted, the following "ABB Drives Profile" descriptions apply to both
implementations.

DCU Profile

The DCU profile extends the control and status inlerface to 32 bits, and is the
internal interface between lhe main drive application and the embedded fieldbus
environment.

Control Word

The coNTRoL woRD is the principal means for controlling the drive from a fieldbus
system. The fieldbus master station sends the coNTRoL woRD to the drive. The drive
switches between states according to the bit-coded instructions in the coNTRoL
woRD. Using the coNTRoL woRD (ABB Drives profile version) requires that:

. The drive is in remote (REM) control.

. The serial communication channel is deflned as the source for controlling
commands (set using parameters 1001 ExTl coN,tMANDS, 1002 EXr2 CoMMANDS
and 1102 EXrl /EXr2 sEL).

. The senal communication channel used is configured to use an ABB control
profile. For example, to use the control profile ABB DRV FULL, requires both
parameter 9802 coMM pRoT sEL = 1 (sTD [.4oDBUs), and parameler 5305 EFB crRL
PRoFTLE = 2 (ABB DRV FULL).

Embedded Fieldbus

ACH 550 -IJH U se r's M anu al
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ABB Drives profile

I:il:l:1:xr::"",1i #;5f ,g"s'rillffffil^" sub_section describe the

BAB PDrives rofi e EFB c LONTRO RD

Bit Name Value Commandgd
State Comments

1 READY TO OPERATE Enter READY To oPERATE
0 OFFl

CONTROL
0 E[,IERGENCY OFF ramps to slop according to currenfly

oecereratron ramp (2203 or 2205)
Normal command sequence:
. Enter oFFl acTlvE
. Proceed to READY To swtTcH oN,

unless other interlocks (OFr2, oFF3) are
active.

Drive
active

1 OPERATING Continue operation (OFF2 inactive)OFF2
CONTROL

0 EMERGENCY OFF Drive coasls to stop.
Normal command sequence:
. Enter oFF2 ACTIIE
. Proceed to swtrcHoN rNHlBrrED

1 OPERATING Continue operation (OFF3 inactive)2 OFF3
CONTROL

0 EI\,!ERGENCY STOP Drive stops within in time specifled by
parameter 2208.

Normal command sequence:
. Enter oFF3 AcTrvE
. Proceed to swTcH oN TNHTB|TED

WARNING! Be sure motor and driven
equipment can be stopped using this
mode.

OPERATION

ENABLED
Enter opERAroN ENABLED (Note the Run
enable signal must be active. See '1601. lf
'1601 is set to corvN.i, this bit also actives
the Run Enable signal.)

INHIBIT
OPERATION

0 OPERATION
INHIBITED

3

lnhibit operation. Enter opERAT|oN
INHIBITED

Unused (ABB DRv LIM)

NORI\IAL OPERATION EnteT RAI,IP FUNCTIoN GENERAToR:
ACCELERATION ENABLED

0 RFG OUT ZERO Force ramp function generator output to
Zero. Drive ramps to stop (current and DC
voltage limits in force).

RAMP-OUT,
ZERO
(ABB DRV FULL)

RFG OUT ENABLED Enable ramp lunction.

Enter RAIIP FUNCT|oN GENERAToR
ACCELERATOR ENABLED

Halt ramping (Ramp Funclion Generator
output held)

0 RFG OUT HOLD

5 RAMP HOLD

Normal operation. Enter oPERATTNG1 RFG INPUT ENABLED

RFG ]NPUT ZERO Force Ramp Function Generator input to
zeao

0

RAMP IN_
ZERO

6

Embedded Fieldbus

1

1

1

1
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DCU Profile

The following lables describe the coNrRoL woRD content for the DCU profile

WORDCONTROLBEFProfileD VeSAB
CommentsCommanded

StateValueNameBit
Faull reset il an active
swtTcH-oN tNHlBlrED)

fault exists (Enter
Effective if 1604 =

cotvM

RESET0=>1

Continue normal ope ration
OPERATING0

RESET7

Unused8...9

Unused (ABB DRV LIM)

Fieldbus control enabled1

0 CW *O or Ref + 0: Retain last CW and
Ref.

CW = 0 and Ref = 0: Fieldbus control
enabled.

Ref and deceleration/acceleration ramp
are locked.

10

REMOTE-CMD
(aBB oRv FULL)

ExT2 SELECT Select external contol location 2 (Exr2)
Effeclive if 1102 = coN4M.

0 ExTl SELECT

11 EXT CTRL LOC

Unused12...15

DCU Profile coNTRoL woRD (See Parameter 0301)

Bir Name Va lue Command/Req. Commenls

0 STOP 1 Stop Slops according to either the stop
mode parameter or the stop mode
requests (bits 7 and 8).

Simultaneous STOP and START
commands result in a stop command

0 (no op)

1 START 1

U (no op)

2 REVERSE 1 Reverse direclion This bit XOR'd with the sign of the
reference defines direction.

0 Forward direction

3 LOCAL 1 Locai mode When thelieldbus setsthis bit, itsteals
control and the drive moves to fieldbus
localcontrol mode.

0 External mode

4 RESET >1 Edge sensitive.

other (no op)

5 EX't2 ,1 Switch to EXT2

0

1 Run disable lnverted run enable

0 Run enable on

7 STPMODE_R ,1 Normal ramp stop
mode

0 (no op)

Embedded Fieldbus

Select external controllocation 1 (Exr1).
Effective if 1102 = cor,4\.1.

I

1

Start

Reset

Switch to EXT1

6 
IRUN-DTSABLE
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The following table and the state diagram

*"ii-"oni"ni tor. the ABB Drives Proflle'

ACH O-UH Usefs Manual

later in this sub-section describe the status

ABB Drives Protile (EFB ) STATUS woRD

Value
Description

states/boxes in the state diagram)(Correspond toNameBit

1 READY TO SWITCH ON

0 NOT REAOY TO SWITCH ON

RDY ON0

1 READY TO OPERATE

0 oFFl ActvE

RDY-RUN

1 OPERATION ENABLED

0 OPERATION INHIB TED

2 RDY REF

FAULT

0 No fault

3 TRIPPED

IOFF_2_STA

0 oFF2 AcTIvE

4

1 oFF3 INACTIVE5 OFF 3 STA

0 oFE3 ACTIVE

1 SWITCH-ON INHIBIT ACTIVE6 SWC ON INHIB

0 SWITCH-ON INHIBIT NOT ACTIVE

Waming/alarm (See iAlarm Lisling'in the "Diagnostics'
section for details on alarms.)

0

1 ALARM

No warning/alarm

oPERATTNG. Actual value equals (within tolerance limits)
the reference value.

8 AI-SETPOINT

0 Actual value is outside tolerance limits (not equal to
reference value).

1 Drive control location: REMoTE (Exr1 or Exr2)I REMOTE

0 Drive control location: LocAL

Supervised parameter's value: supervision high Iimit.

Bit remains "1" until supervised parameter's value <
supervision low limit.

See group 32, Supervision

10 ABOVE LIMIT

0 Supervised parameteis value < supervision low limil.
Bit remains'0" until supervised parameter's value >
supervision high limit.

See group 32, Supervision

1 External control location 2 (ExT2) selected11 EXT CTRL LOC

0 Exlernal control location 1 (ExIl) selected

1 Exiernal Run Enable signal received12 EXT RUN ENABLE

0 No Extemal Run Enable signal received

13... 15 Unused

Embedded Fieldbus

i

1

0...1

oFF2 INACTIVE

1

1

I

I
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DcU Profile srArus woRD (See Parameter 0304)

Value StatusNameBit
An alarm is on1

0 No alarms are on.

16 ALARN,4

A maintenance request is Pending

0 No maintenance request is pendlng

17 REQ.MAINT

1 Direction lock is ON. (Direction change is locked out.)1B DIRLOCK

0

I Local mode lock is oN. (Local mode is locked out.)19 LOCALLOCK

0 Local mode lock is OFF.

1 Drive is in vector control mode

0

20 CTL-MODE

Drive is in scalar control mode

21...25 Reserved

1 Copy the control word26

0

REQ-CTL

(no op)

1 Reference 1 requesled in this channel27 REQ_REF1

0

1 Reference 2 requested in this channel28 REO.REF2

0 Reference 2 is not requested in this channel.

I Extemal PID reference 2 requested in this channel29 REQ REF2EXT

0 Extemal PID reference 2 is not requested in this channel

1 A start inhibit trom this channel is granted.30 ACK-STARTINH

0 A start inhibit from this channel is not granted

I S:tart inhibit due to OFF button31 ACK_OFF_ILCK

0 Normal operation

Embedded Fieldbus

Reference 1 is not requested in lhis channel.

Direction lock is OFF.
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The state diagram below describes the start-stop function of corurnol wono (CW)

and STATUS WORD (SW) bits for the ABB Drives Profile
From any state

From any state From any state

EmergencY StoP EmergencY Off Fault

oFF3 (CW Bit2=0) oFF2 (CW Bitl=0)

(Sw Bit5=0) (Sw Bn4=0) (SW Bit3=1)

(cW BitT=1)'
f=0 / 1=0

From any state

oFFl (CW Bit0=0)

f=0 / l=0

(sw Bit6=1)

(cw Bit0=0)

(SW Bit0=0)

(CW xxxx xx)c< xxxx x1 1 0)

(Sw BitO=1)

(CW xDo( )oqx xpo( x l l l)

(sw Bitl =1)

(cw Bir3
SW Bit,1

(SW Biu=1)

(CW Bit5=1)

(cW Bit6=1)

(sw Bit8=1)

Power ON

(CW Bit3=0)

A CD

(SW Bit2=0)

(CW Bits=0)

(CW Bit6=0)

CD

dan

KEY

State

r CW = coNTRoL woRD

SW = srATUs woRD

- 
Path described in example

I = Param. 0104 cuRRENr

f = Param. 0103 ourPUT FREQ

RFG = Ramp Function Generalor

C

D

FAULTOFF2
ACTIVE

OFF3
ACTIVE

SWITCH-ON
INHIBITEDI\,4AINS OFF

NOT READY
TO SWITCH ON

OPERATION
INHIBITED

READY TO
SWITCH ON

READY TO
OPERATE

OPERATION
ENABLED

RFG: ACCELERATOR
ENABLED

OPERATING

Embedded Fieldbus

'This state transition also occurs if the fault is reset from any other source (e.9. digital input)

D
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Reference Scaling
ABB Dives and DCu profites

The following table describes REFERENcE scaling for the ABB Drives profile

Note! The setting of parameter 1104 REFl NflN and '1107 REF2 MrN has no effect on
the scaling of references.

When parameter 1103 REF1 sELEcr or 1106 REF2 sELEcr is set to cot\4M+Ar1 or
coirM*Ar1, the reference is scaled as follows:

ABB Drives and DCU Profites
Reference Range Reference

TYPe Remarks
-32767

+32767

Speed or
frequency

-20000 = -(par. 1i05)
0=0
+20000 = (par. 1.tos)
(20000 conesponds to 100%)

Final reference ltmtted bv
1104/'1105. Actuat moto;
speed limited by 200.t/2002
(speed) or 2007/2008
(frequency).

Speed or
frequency

_19999 = _1p,ar. i108)
0=0
+10000 = (par. fl08)
( 10000 conesponds to 100%)

Final reference hmited by
1107/1108. Actual motar
speed limited by 2001/2002
(speed) or 2007/2008
(frequency).

Torque _10000 = _(par. t10g)
0=0
+10000 = (par. 1108)

(10000 corresponds to 100%)

Fina! reference limited by
201512017 (lorquel) ot 20161
2018 (torque2).

REF2 -32767

+32767

PID
Reference

-16666 = 1par. 
,ll 08)

0=0
+10000 : (par. 1108)

('10000 conesponds to 100%)

Final reference limited by
401240'13 (PlD setl) or
41124113 (PlD sel2).

ABB Drives and DCu Profiles

Value
Setting

Al Reference Scaling

REFl coMM+At'1 coMi,r (%) +(Ar (%) - 0.5*REF1 [r,a] (%))

Fieldbus Reference
Correction Coefflcient

(100 + 0.5 - (Par 1105)%
I

I

I

100%

I
I

I
I

-l
I

I

I

Al1 lnput Signal
(100 - 0.5 - (par. 1105))%

50% 1000/ao%

Embedded Fieldbus

I

I

I

Scaling

Reference
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N2 Protocol Technical Data

Overview

The N2 Fieldbus connection to the 19ll-550 
drives is based on an industry standard

RS-485 phvsicai tit'it"t' inl xz Fieldbus p'otoJ i" a master-slave type' serial

communication ;r.'i#i ,""Juv ,he Johnson controls Metasys@ system ln the

Metasys architeii"" tn" rtrZ Fielobus connects object interfaces and remote

controilers to Netvvork Control Units (NCUs)'

TheN2FieldbuscanalsobeusedtoconnectACH550drivestotheMetaSyS
ComPanion Product line.

This section describes the use ofthe N2 Fieldbus with the ACH550 drives'

conneclion and does not describe the protocol in detail

Supported Features

ln the N2 Fieldbus protocol the ACH550 drive appears as a "virtual object'.
f 'I

lnternal values, Float, lnteger, B,4e

ACH55O

Note: l\relasys inpuls are drive outputs and
ddve inputs are [retasys outputs

L

A virtual object is made up of:

. Analog lnputs

. Binary lnputs

. Analog Oulputs

. Binary Outputs

. lnternal values for Floating point, lnteger, and Byte values.

The ACH550 drive does not support N2 Fieldbus communication "internal values".

All of the Analog and Binary l/O objects are listed below, starting with "N2 Analog
lnput Objects' on page 192.

Analog lnput - The analog input objects support the following features:

. Analog lnput actual value in engineering units

. Low Alarm limit

' Low Warning limit

. High Warning limit

. High Alarm limit

. Differential value for the hysteresis of the Alarms and Warnings

Virtual Object

Embedded Fieldbus

Metasys
Analoo lnouts#
BinaN lnDUts#

Analoo OutDuts+
Binarv Outouts+

I

I

I

I

I

I

I

I

J



^ c H5 s o_ uH uso-.s 
^4dnua/

191. Change of State (COS) enabted. Alarm Enabled
. Warning Enabled
. Override value is received, but there is no action taken.
Binary lnput - The binary input objects support the foltowing features:. Binary lnput actual value
. Normal / Alarm state specification
. Alarm Enabled

. Change of State (COS) enabted

. Override value is received, but there is no action taken.

Analog Output - The analog output objects support the following features:

. Analog Output value in engineering units

. Override value is used to change the Analog Output value. lt is not possible to
return to the previous value by removing the override, The override feature is
used only to change the value.

Binary Output - The binary output objects support the following features:

. Binary Output value

. Override value is used to change the Binary Output value. lt is not possible to
return to the previous value by removing the override. The override feature is
used only to change the value.

Metasys lntegration

The following diagram shows the drives' integration to the Johnson Controls
Metasys system.

NlLAN

NCU
N2 Fie dbus

qJ

H

Embedded Fieldbus
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The following diagram shows the drives

MetasYs ComPanion system'
Panel Version/LTD-- PC Version

S232 -RS485 Converter

te s

On the N2 Fieldbus each ACH550 drive can be accessed by the full complement of
Metasys FMS features, including Change-of-State (COS) monitoring, alarm
notillcation, scheduling, trend, and totalization.

On one N2 Fieldbus segment there can be up to 32 nodes while integrating ACH550
drives with Johnson Controls Metasys.

Drive Device Type

Forthe lriletasys and lvletasys Companion products, the device type forthe ACH550
drive is VND.

N2 Analog lnput Objects

The following table lists the N2 Analog lnput objecls defined for the ACH550 drive.

N2 Analog lnputs:

Number Obiect Drive
Parameter

Scale
Factor Un its Range

At1 OUTPUT FREOUENCY 0103 10 Hz 0...250

At2 RATED SPEED 10 % 0 ...'100

At3 SPEED 1 rpm 0...9999

At4 CURRENT 0104 '10 0.. 9999

At5 TORQUE 0105 10 % -200...200

At6 POWER 0106 10 0...9999

At7 DRIVE TE[,4PERATURE 011 0 10 C 0 ...125

At8 KILO\ryAIT HOURS 011 5 1 0..9999

E

Embedded Fieldbus

integration to the Johnson Controls

I

I

l

I

Note 1

a1a2
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N2 Anal h utsog p
Number Object Drive

Parameter
Scale
Factor Units

At9 Range
WAT'IT,IEGA H OU o'141 1 0...999At10 RUN TIME 0114 1 H 0..-9999At11 D C BUS VOLTAGE o107 1 o...999

At12 OUTPUT VOLIAG. 0109 1 0...999
Al13 PRC PID FEEDBACK 0130 '10 0...100
At14 PRC PID DEVIATION 0132 10 0...100
Al15 EXT PID FEEDBACK 01 31 10 0...100
At16 EXT PID DEVIATION 0133 10

Al'1 7 LAST FAULT 0401 1 lault code

At'18 PREV FAULT 0402 1 fault code

Al19 OLDEST FAULT 0403 1 fault code

At20 AI ] ACTUAL 0120 10 0...100

At21 AI 2 ACTUAL 4121 10 0...100

At22 AO 1 ACTUAL 4124 10 0...20

MAAt23 AO 2 ACTUAL 0125 10 0...20

1 "c 0...200Atz4 MOTOR TEMP 0145

1 MREV 0...32767REVOLUTION CNT 0142

1 . RATED spEED is a percent of maximum frequency (parameter 2008) if the drive is in scalar mode,
and is a percent of maximum speed (parameter 2002) in speed mode.

N2 Binary lnput Objects

The following table lists the N2 Binary lnput objects defined for the ACH550 drive.

N2 Einary lnputs:

Number Object Drive Parameter Range

Bt1 STOP/RUN Status Word 0 = Slop, '1 = Drive Running

FORWARD/REVERSE Stalus Word 0 = Forward, 1= Reverse

FAULT STATUS Status Word 0=OK, 1=DriveFaull

RELAY 1 STATUS 0122 (bit mask 04) 0=Off, 1=On

Bt5 RELAY 2 STATUS 0122 (bit mask 02) 0=Off, 1=On

Bt6 RELAY 3 STATUS 0122 (bit mask 01) 0=Off,'1 =On

RELAY 4 STATUS 0123 (bit mask 04) 0=Otf, 1=On

Bt8 RELAY 5 STATUS 0123 (bit mask 02) 0=Ofi, 1=On

B9 RELAY 6 STATUS 0123 (bit mask 01) 0=Oil, 1=On

Bt10 INPUT 1 STATUS 01'18 (bit mask 04) 0=Off, 1=On

Bt11 INPUT 2 STATUS 01'18 (bit mask 02) 0=Off, 1=On

Bt12 INPUI 3 STATUS 01'18 (bit mask 01) 0=Ofi, 1=On

B t13 INPUT 4 STATUS 0119 (bit mask 04) 0=Off, 1=On

Bt14 INPUT 5 STATUS 0=Off, 1=On

Embedded Fieldbus
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N2 Analog Output Objects

The following table lists the N2 Analog Output objects deflned for the ACH550 drive

N2 Analog Outputs:

Number Object Drive
Parameter Units Range

AO1 REFERENCE 1 Reference 1 10 0...100

AO2 REFERENCE 2 Reference 2 f0 v" 0...'100

AO3 ACCEL TIME 1 2202 10 s 0.'l...1800

DECEL TIME 1 2203 10 s 0.'1...'1800

AO5 CURRENT LIMIT

PIDl.CONT GAIN

2003 10 0... 1.3',t2N

4001 '10
"/" 0.1...100

PID,]-CONT I-TIME 4402 10 s 0.1...600

AO8 PID,1-CONT D.TIME 4003 10 s 0...10

AO9 PIDl-CONT D FILTER 4004 10 S 0.. .10

10 0. 1 ...100

AO11 PID2-CONT I-TIME 4102 10 s 0.1...600

AO12 PID2-CONT D-TIME 4103 10 s 0...10

AO13 PID2-CONT D FILTER 4104 10 s 0...10

AO14 COMI\,,]AND AO 1 10 % 0...100

AO15 COMI,,IAND AO 2 136 10 0...100

AO16 EXT PID SETPOINT 4211 10 0.. .'100

AO17 SPD OUT MIN 240112007 10 0...200

AO.lB SPD OUT I\,4AX 2042t2008 10 0...200

A019 N,4AILBOX PARAMETER 1 0...65535

A020 1,,'IAlLBOX DATA l 0...65535

N2 Binary lnPuts:

Drive ParameterObrectNumber O=Ofi, 1=On
0119 (bit mask 01)

INPUT 6 STATUSBl15
O=EXT1=EXT2Status Word

EXTERNAL 2 SELBl16
0=AUTO, 1 = HANDStatus WordHAND/AUTOBl17
0=OK, 1=ALARMStatus WordALARMBIl B

O=oK, 1=N.'IAINTREQStatus WordN,4AINTENANCE REOB 119

0=NotReady, 1 = ReadyStatus WordDRIVE READYat20
0=No, 1=AtSetpointStatus WordBl21 AT SETPOINT

0 = Not Enabled, '1 = EnabledRUN ENABLEDBt22

Status Word 0 = Auto, '1 = N2 LocalBt23 N2 LOCAL I\,4ODF

Bt24 N2 CONTROL SRC Status Word 0=No, 1=Yes

N2 REF1 SRC Status Word 0=No, 1=Yes

Bt26 N2 REF2 SRC Status Word 0=No, 1=Yes

Embedded Fieldbus

Scale
Factor

AO4

AO6

AO7

AOlo ] eroz-conr cnrru laror

%

I

I

Range

Status Word

at25



N2 Binary Output Objects
195

The following table lists the N2 Bina ryoutput objects defined for the ACHSS0 drive.

1. N2 LOCAL CTL and N2 LOCAL REF have priority over drive inpul terminals. Use these binary
oulputs for temporary N2 control of the drive when coMM is not the selected control source.

DDL File for NCU

The listing below is the Data Deflnition Language (DDL) file for ACH550 drives used

with the Network Control Units.

This listing is useful when deflning drive l/O objects to the Network Controller Units.

Below is the ACH550.DDL file listing.

**********************:l*********************************

* ABB Drives, ACH 550 Variabfe Frequency Drive

CSMODEL NACH 550N, NVNDN

AITITLE "Analog-Inpuas'l
BITITLE "BinaTY_InPuts "

AOTITLE "Analog-OutputsI'
BOTITLE " Binary_outpuL s "

N2 Binary Outputs:
Number Object D rive Parameter Range
BO1 STOP/STARI Command Word 0 = Stop, 1 = Start to Speed
BO2 FORWARD/REVERSE Command Word U = Forward, 1=Reverse
BO3 PANEL LOCK Command Word 0=Open, 1=Locked
B04 RUN ENABLE Command Word 0=Enable, 1= Disabte
BO5 REFl/REF2 SELECT Command Word 0=Ref1,1=Ref2
BO6 FAULT RESET Command Word Change0->l Resets

BO7 COMIT.4AND RO 1 134 (bit mask 0'1) 0=Off, 1=On

BOB COMI'AND RO 2 '134 (bit mask 02) 0=Off, 1=On

BO9 COIVMAND RO 3 134 (bit mask 04) 0=Otr,'l=On
COMN4AND RO 4 134 (bit mask 08) 0=Off. 1=On

BO11 COMMAND RO 5 134 (bit mask 10) 0=Off, 1=On

BO12 CON,4I\,,IAND RO 6 0=Ofl, 1=On'134 (bit mask 20)

RESET RUN TIIME 114 (indirectly) 0 = N/A, 1 = On (Reset Run Time)

BO'1 4 RESET KWH COUNT 115 (indirecUy) 0 = N/A, 1 = On (Reset kwh Count)

BO'15 PRC PID SELECT 4027 (indirectly) 0=SET2, 1=SET2

N2 LOCAL CTL (Note 1) Command Word 0=Auto. 1=N2

N2 LOCAL REF (Note 1) Command Word 0=Auto. 1=N2

0 = N/A, '1 = On (Save Parameters)BOlB SAVE PARAI\,4ETERS 1607 (indirectly)

8019 READ MAILBOX 0=No, 1=Yes

0=No,'l =YesB020 WRITE MAILBOX

Embedded Fieldbus
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CSAI
CSAI
CSAI
CSAI
CSAI
CSAI
CSAI
CSAl
CSAI

CSAI

CSAI
CSAI
CSAI
CSAI
CSAI
CSAl
CSAI
CSAI
CSAI
CSAI

CSAI
CSAI

CSB I
CSBI
CSBI
CSBI
CSBI
CSBT

CSBI
CSB I
CSBl
CSB I
CSBI
CSB I
CSBI
CSBT

CSBI
CSBI
CSBI
CSBI
CSB I
CSBT

CSB]
CSBI
CSB T

nAIln,N,N, n FREQ-ACT't ' 
Iltzrl

TAI2,N,N, I'PCT-ACTi 
"t,

"AI3",N,N, 
NSPEEDI,'RPMtr

nAI4 tr, N, N, I'CITRRENTtr, nAn

nAIstr,N,N. r'I'OROU|Etr, t
trAI6 N , N, N, 'PO}JER" , 'KW'
,AI?N,N,N,
,AI8,,N,N,,,ENERGY k,,,kllh"
,AI9 r, N,N, iElirERGY_Mn, !MWh"

,A]10",N, N,'RI'N_TIME"'H'
tAI11" N, N,
,AI12 

"N, 
N,

NAI13N,N,N,

"AI14 N,N, N,
,AI15",N,N,
IA116' 

, N, N,
,Ar 17 " , N, N, oLAST_Fr,Tn , iCode 

"
trAT18 li N, N, N PREV-FLT N , 'COdE{
,Ar19",N,N, " 1ST_FLT" , "Code"
nAr20,,N, N.'AI_1_ACT', . "t i
AI21 ,N, N, IAT_2_ACT'.'4tr

nAr22 ,N, N, "AO_1_ACT(, nnrA

NAI2 3 ",N,N,
!AI24N,N,N,
trAT25 

" 
N, N, IREVI] CNTN, trN

"8I1" N, N, "STOP/RUN"
BI2N,NiNItrFWD/REVNI NFWDN 

' REVtr
N BT3! , N, N, 'PAULTN , NOKN , iFLTN
N BI4 N 

, N, N, TRELAY-1' , IOFFN , trONN

,BI5' 
, N, N, " RE],AY_2 i , NOFFI , O ONtr

,BI6"N,N,

" BI7 N 
, N, N, 'RELAY_4 

" 
NOFFN , trONtr

I BI8 ' , N, N, " RE],AY_s' ,
" BI9 " , N, N, IRB],AY_6 ' ,
*BI1O 

" 
N, N, tr INPUT_1'' ,

,BI11' 
, N, N, 'INPU:T_2 " ,

,8I12",N,N. I INPUT_3 ",
.Br13',N, N, n rNPLrr_4",
,8I14 

"N,N,trBr15'.N,N,,'rNPm_6n,

,BI1?"N,N,'HND/AUTO"
NBT18,N,N,
trBI19N,N,N, !MNTNCE_R", trOFF / ONN

I'BI2 ] ", N, N,
,B]22i,N,N,'RUN ENAB" IINON , NYESN

trBI2 3 II 
, N, N, 'N2_LOC-M' ,

,Br24n,N,N, "N2 CTRL. ,

Embedded Fieldbus



197

CSBI
csAO
CSAO

csAo
csAo
CSAO

CSAO

CSAO

csAo
CSAO

CSAO

CSAO

CSAO

csAo
CSAO

csAo
CSAO

CSAO

CSAO

CSAO

csAo
csBo
csBo
CSBO

CSBO

CSBO

CSBO

CSBO

csBo
CSBO

CSBO

CSBO

csBo

CSBO

CSBO

csBo
CSBO

csBo
CSBO

CSBO

tr8l25 tr 
, N, N,,"tr.,, t,",,*r-;;il:;' ;::" ",""",oor,, r, r,'l*""_ii"Ii,,. 

.."o..,"r",,

nAO3 r, Y, Y,,IACCEL_Ir,,str

fAOs', Y, Y, 'ICURR_IIMtr, NA
trAO6N,Y,Y,
,AO7', Y, Y,
trAO8N,Y,Y,
trAO9i,Y,Y,
nAo10 n 

, Y, Y, PID2_GN" nt"
nAo11n , Y, Y,
,AO12i,Y,Y,
tAo13n,Y,Y,
oAo14 n,Y, Y, trC}D_AO_1n, n8tr
iAol-5, 

, Y, Y, "CMD_AO_2n, ntn
.A016 

" 
Y, Y,

,AO1?N,Y,Y,
,AO18I , Y, Y,
iAO19' 

, Y, Y, N MB*PAI{AIq ( 
, ii N

iAO2O' , Y, Y,
,BO1" Y, Y,
nBo2n ,Y,y , trREVERSEn , tr {Do,trREVi
iBo3 n , Y, Y, trOI'EN' , itOCKEDi
,BO4 " , Y, Y, 'ENABIJEU
nBo5, , Y, Y, 'R1,/2_SEL', ,
trBO6" Y, Y,
.BO?' 

, Y, Y, "CMD_RO_Ir, nOFFn, ON
i BO8 ' , Y, Y, 'CMD-RO-2 T ,
nBO9tr,y,y, IOFF{, nONl

nBo10 i,Y, Y, iCMD_RO_4 r, !OFFn, nONn

,8O11' , Y, Y, n CMD_RO_s n 
,

nBo12 i , Y, Y, 'CMD_RO_6'. ,
N BO13 N , Y, Y, 'RST-RTIM' ,

,BO14 

" 
Y, Y, trRST_KWHI, iOFFN, NRESETN

, BO15 ". Y, Y, 'PID_SEL " ,

nBo16 i 
, Y, Y, 'N2_LOC_C', , trAUTOtr , tN2 n

trBO17 ' , Y, Y, fN2_LOC_R', , nEUTOtr , nN2 t
iBO18 " , Y, Y, N SAV_PRMS T , trOFF'I , 6SAVEtr

,BO19"Y,Y, "READ_MB", NOn " 
nREADn

,BO2O', Y, Y,'WRITE_MB"'NO', "WRITE'
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FLN Protocol Technical Data

The ACH550 provides seven pre-defined reports. Using a report request generated

from the FLN fleldbus controller, select one ofthe following sets of points. By
providing views of selected points, these reports are ofien easier to work with than
views of the full point database.

ABB ACHssO

FLN ABB ACH550 Report

Point
Subpoint Name Data

#

01 LAO CTLR ADDRESS Each host FLN application (e.9. CIS or lnsight) controls
both the particular data reported lor each point, and the
report format.a2 APPLICATION

20 LAO OVRD TI[/1E

LDO DAYNIGHT

Sbrtup

overview
The FLN fieldbus connection to the ACH5sO drives is based on an industry standard

RS-485 physical intertace. irrl ill'i iEroor r-"'"r NeMork) Fieldbus protocol is a

serial communicatlon protocol, used ty the Siemens APOGEE@ system' The

nCisSo interface is specified in Siemens application 2734'

Supported Features

The ACH550 supports all required FLN features.

Reports

Point

# Type
Subpoint Name

FLN Startup Report

Data

21 LDI

22 LDO

23

24 LDO

25

26 LDO

LD]

35

36 LDI

60 LAO

61 LAO

6B LDO

69 LDO

Each host FLN application (e.9. CIS or lnsight) controls
both the padicular data reported for each point, and the
report format.

FWD,REV

FLN LOC REF

CMD FWD.REV

FLN LOC CTL

STOPRUN

INPUT REF2

CMD STPSTRT

INPUT REF,1

EXT1,2 ACT

ENA DIS CN,4D

ENA.DIS ACT

Embedded Fieldbus
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Overview

Drive llo
FLN Drive lio Report

Point
Subpoint Name Data

# Type

40 LDO RO 1 COMt!4AND

41 LDO RO 2 COMMAND

42 rDo RO 3 CON,4MAND

LDO RO 4 COM['AND

44 LDO RO 5 COMMAND

Each host FLN application (e.9. CIS or lnsight) controls
both the particular data reported for each point, and the
reporl format.

Point
FLN Startu p Report

# Type
Subpoint Name

Data

94 LDO RESET FAULT

FLN Overview Report

Point

# Type
Subpoint Name Data

03 LAI FREQ OUTPUT

04 LAI PCT OUTPUT

05 LAl SPEED

06 LAI CURRENT

a7 LAI TORQUE

08 LA] POWER

09 LAI DRIVE TEMP

10 LAI DRIVE KWH

11 LAI DRIVE MWH

12 LA1 RUN T]ME

13 LAI DC BUS VOLT

14 LAI OUTPUT VOLT

17 LAI [,4OTOR TEN,IP

1B tAl MREV COUNTER

21 LDI FWD.REV

LDI STOPRUN

25 LD EXT1.2 ACT

27 LD DRIVE READY

LDI AT SETPOINT

33 LDI HANDAUTO ACT

34 LD ENA.DIS ACT

36 LDI FLN LOC ACT

Each host FLN application (e.9. CIS or lnsight) controls
both the particular data reported for each point, and the
report format.

Embedded Fieldbus
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FLN Drive UO Report

Point Data
Subpoint Name

Type#
RO 6 COMMANDLDO45

LAO AO 1 COMMAND46

LAO AO 2 COMI\IAND47

70 LDI DI 1 ACTUAL

71 LDI DI 2 ACTUAL

72 LDI DI 3 ACTUAL

DI 4 ACTUAL73 LDI

74 LDI DI 5 ACTUAL

75 LDI DI 6 ACTUAL

76 LDI RO 1 ACTUAL

77 LDI RO 2 ACTUAL

7B LDI RO 3 ACTUAL

LDI RO 4 ACTUAL

LDI RO 5 ACTUAL

B1 LDI RO 6 ACTUAL

LAI AO 2 ACTUAL

FLN DriYe Config. Report

Point
Data

# Type

30 LAO CURRENT LIM Each host FLN application (e.9. CIS or lnsight) controls
both the particular data reported for each point, and the
report format.3'l LAO ACCEL TIME 1

LAO DECEL TIME 1

48 tDo
49

59 LDO LOCK PANEL

66 LDO

67 LDO SPD OUT MAX

LAO I\,4BOX PARA[,4

96 LAO [4BOX DATA

97 MBOX READ

LDO

200

Drive Config

B5

Subpoint Name

RST RUN TIME

LDO RESET KWH

SPD OUT MIN

LDO

9B MBOX WRITE

Embedded Fieldbus



201
Process plD

External PID

FLN External PID Report

Point
Subpoint Name Data

# Type

55 LAO Each host FLN application (e.9. CIS or lnsight) controls
both the particular data reported for each point, and the
report format.56 LAO

57 LAO EXT PID DTIM

58 LAO EXT PID DFIL

62 LAO

LAI EXT PID FBCK

64 LAI EXT PID DEV

82 LAI AI 1 ACTUAL

83 LAI AI 2 ACTUAL

u LAI AO 1 ACTUAL

85 LAI AO 2 ACTUAL

Scaling Drive Feedback Values

Feedback values are provided with units of percent, where 0% and 100%
correspond to the range of lhe sensor being used to measure the control variable
These points have default units in Hz. lf other units are required:

. Unbundle these points with appropriate slopes and intercepts.

. The new intercept equals the lowest value ofthe desired range.

FL Process PID Report
Point

# Type
Subpoint Name

Data

15 LAI PRC PID FBCK

16 LAI PRC PID DEV

50 LAO PRC PID GAIN

5'1 LAO PRC PID lTlt!,

LAO PRC PID DTIM

53 LAO

LDO PRC PID SEL

60 LAO INPUT REFl

61 LAO INPUT REF2

82 LAI AI 1 ACTUAL

B3 LAi AI 2 ACTUAL

a4 LA] AO 1 ACTUAL

B5 LAI AO 2 ACTLJAL

Each host FLN aoot
both the padicutard
report format.

ication (e.g. CtS
ata reported for

or Insight) controls
each point, and the
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Calculate the new slope as follows:

red Range, i.e' high - low values) x (Slope of Existing Point)
(Desi

New SloPe = Range oI Existing Point

(250"F-30'F)x(0.1)
100% - 0v"

To unbundle the feedback (PRC PID FBCK) for monitoring in degrees Fahrenheit

New lntercept = 30

(Desired Ranqe) x (Slooe ol Existing PoinuNe\rrSla5e=-' Range of Existing Point

r GArNsiemens= +m,,o.oois
To convert from Siemens P and I gains to ABB Pl gains

P GAlNaBs = Pl GAlNsjernens x 667

- (60 Hz - 0 Hz) x (0 01) -0.006
100% - 0%

Example -You are controlling water temperature from a cooling tower using the

ACH550 to control a fan, The temperature sensor has a range of 3010 250 degrees

Fahrenheit.

To unbundle the set point (INPUT REF 2), for commanding in degrees Fahrenheit,

where 0...60 Hz is equal to 30...250'F:
New lntercept = 30 (the temperature lhat corresponds to 0%)

. (Desired Ranqe) x (Slope of Existing Poinl)
' Range ol Existing Point

_ (250" F - 30" F)x (0.01)

100v" - 0%
= 0.022

Loop Gains

PRC PID GAIN (Point 50) and PRC PID lTlM (Point 51) are PID parameters similar
to the P and I gains in the APOGEE TECs. Because the ABB Pl loop and the
Siemens loop are structured differently, there is no a one-to-one correspondence
between the gains. The following formulas allow lranslation from ABB gains lo
Siemens gains and vice versa:

' To convert from ABB Pl gains to Siemens P and I gains:

P GAlNsiem€ns = Pl GAINABB x 0.0015

r GATNaBB = !i4!!lereE
rre^,r\siemens

x 667

Embedded Fieldbus
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Point Database

The following table lists the point database for FLN / ACHsSO (Apptication 2234)
FLN Poirft Database

Point Factory
Default

Engr-
Units Slope lntercept

# Type
Subpoint Name

(Sl Units)
On Text Off Text

01 LAO CTLR ADDRESS
1 0

02 LAO APPLICATION
1

{03} LAI FREQ OUTPUT 0 Hz 0.1 0

{04) LAI PCT OUTPUT 0 PCT 0.1 0

t05) LAI SPEED 0 RPI\4 1 0

{06} LAI CURRENT 0 0.'1

{07} LAI IOROUE 0 PCT -200

i08) LA] POWER 0
(0)

HP
(}ff)

0.134
0.'1

0
0

{0e} LAI DRIVE TEMP 77
(25) fc)

0.18
(0.1)

32
0

{10} LAI DRIVE KWH 0 KWH 1

t11) LAI DRIVE I\4WH 0 I\4WH 1

112l LAI RUN TIME 0 HRS 1

{13} LAI DC BUS VOLT 0 1

{14\ LAI OUTPUT VOLT 0 1

{15} LAI PRC PID FBCK 0 PCT 0.1

{16} PRC PID DEV 0 PCT 0.1

{17} 77 (25) "Ffc) 1.8 (1) 320

08) 0 MREV 0

20 LAO OVRD TIME I hrs 1 0

{211 LDI FWD,REV FWD 1 0 REV FWD

{22l, LDO CI\,,ID FWD.REV FWD 1 0 REV

{23} LD] STOPRUN STOP 1 0 RUN STOP

{24\ LDO CMD SIPSTRT STOP ,1 0 RUN STOP

0 EXT2 EXT,1125\ LDI EXT1.2 ACT EXTl 1

0 EXT2 EXTlEXTl 1126\ LDO EXT1.2 CMD

READY NOTRDYNOTRDY 1 0127\ LDI DRIVE READY

NO1 0 YES{28} LDl AT SETPOINT

DAY 1 0 NIGHT DAYDAYNIGHT{2e\ LDO

0.1 0030 LAO CURRENT LIM

0300 sec 0.'1ACCEL TIME 131 LAO

0300 sec 0.1DECEL TIME 132 LAO

0 AUTOAUTO{33) Lt) HANDAUTO
ACT
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FLN Deta iled Po n Descri onspti
Point

Description Drive
Parameter21 FWD.REV ACi

otor,
nd thicates e rotation dal rection of the m lesardreg ofSconlrol source RE 0 FWD

22 FWD.REV CMD

Paramete lOOl must be set to CON,4M tor FLN to controtthe direction of lhe motor bv EXTl
P€rameter '1002 must Oe set to COVM tor FLN to controlthe direction of the rnotor by EXT2.

Commanded by
drive

FLN to change the rotational direction of the

RUN.STOP ACT lndicates the drive's ru
(1 =RUN,0=STOp).

n status, regardless of cootol source

24 RUN.STOP CMD

Parameter 1001 must be set to COMM for FLN to controt
the run stale of the drive by EXT1.
Parameter 1002 must be set to COMM for FLN to have
this control.

25 EXT].2 ACT lndicates whether Extemal 1 or Eliternal 2 is the active
control source (1 = EXf2, 0 = EXfl).

26 EXTl.2 CMD Commanded by FLN to select External 1 or External2 as the
active controlsource (1 = EXT2,0 = EXTI).
Parameter '1102 must be set to COML4 for FLN to have this
control.

27 DRIVE READY lndicates the drive is ready to accept a run command
(1 =READY0=NoTRDY).

AT SETPOINT lndicates the drive has reached its commanded setpoint
(1 =YES,0=No)

29 DAYNIGHT 1 of the 5 mandatory FLN points required for compatibility
with Siemens control systems. lt has no functionality in the
drive application.

None

30 CURRENT LIM Sets the output current limit ofthe drive 2003

3'1 ACCEL TIME 1 Sets the acceleration time for Ramp 1 2202

DECEL TIME 1 Sets the deceleration time for Ramp 1

33 HANDAUTO
ACT

lndicates whether the drive is in Hand or Auto control
(1 =HAND,0=AUTO).

lndicates the status ofthe Run Enable command, regardless
of iis source ('1 = ENABLE, 0 = DISABL).

34 ENA.DIS ACT

ENA,DIS CMD Commanded by FLN to assert the Run Enable command
(1 =ENABLE,0= DISABL).

Parameter 1601 must be set to COMM for FLN 10 have this
control.

35

lndicates if the drive has been placed in "FLN LOCAL'mode
by commanding either point 68 (FLN LOC CTL) or point 69
(FLN LOC REF). Commanding either of these points to FLN
(1) "steals" conkol lrom its normal source and places in under
FLN control.

Note that the HAND mode of the panel has priority over FLN
localcontrol.

36 FLN LOC ACT

Embedded Fieldbus
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Commanded by FLN to start the drive.
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Desnt criPtionsPoledNL DetaF
Drive

ParameterDescriPtion
Point

(1 =YES,0=NO).
Note that this status
inputs are from FLN

Doint is true if any of the following-control

: Run/Stop, Extl/2 Select or Hun tnaDle

lndicates if FLN is a source for control inputs
FLN CTL SRC37

lndicates if FLN is the source for speed reference 1

(1 = YES,0 = NO)
FLN REF1 SRC38

lndicates if FLN is the source for speed reference 2

(1 =YES,0=NO)
FLN REF2 SRC

0134, bit 040 ROl COMMAND Controls the outpul state of Relay 1.

Parameter 1401 must be set to COMN,4 for FLN to have this
control(1 = ON,0 = OFF).

0134, bir 141 RO2 COI\,4MAND Controls the output state of Relay 2.

Parameter 1402 must be set to COMM for FLN to have this
control (1 = ON,0 = OFF).

4134, bit242 RO3 COI\,IIVAND Controls the output state of Relay 3.

Parameter 1403 must be set to Col\,4M for FLN to have this
control (1 : ON,0 = OFF).

43 RO4 COMMAND Controls the output state of Relay 4. Access to relay 4 require
ACH550 option OREL.

Parameter 1410 must be set to CON,41\.4 for FLN to have this
control(1 = ON,0 = OFF).

0'134, bit 3

44 RO5 COMMAND Controlsthe output state of Relay 5. Access to relay 5 require
ACH550 option OREL.

Parameter 1411 must be set to COIvlN,4 for FLN to have this
control (1 =ON,0=OFF).

0134, bir 4

45 RO6 COMMAND Controls the output stale of Relay 6. Accessto relay 6 require
ACH550 option OREL.

Parameter '1412 must be set to COMM for FLN to have this
control (1 = ON,0 = OFF).

0134, bit 5

46 AO1 COIVMAND Controls Analog Output 'l.

Parameler 150'1 must be set to this value for FLN 10 have this
control.

0135
(corvr,4
VALUE 1)

47 AO2 COI\I[,,lAND Controls Analog Output 2.

Parameter 1507 must be set to this value for FLN to have this
control.

0136
(coMrv
VALUE 2)

48 RESET RUN
TIME

Commanded by FLN to reset the cumulative run timer (1 =
RESET, 0 = No).
The control input is rising-edge sensitive, so, once lhe
command is issued, this point automatically returns to its
inactive state. This "momentary' operation avoids any need
for an explicit command to clear the point before a
subsequent reset can be issued.

49 RESET KWH Commanded by FLN to reset the cumulative kilowatl-hour
counter (1 = RESET,0 = NO).

The control input is rising-edge sensitive, so, once the
command is issued, this point automatically returns to jis
inactive state. This "momentary' operation avoids any need
for an explicit command to clear the point before a
subsequent reset can be issued.

Embedded Fieldbus
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FLN Deta iled Point Description s
Point

Description Drive
Parameter50 PRC PID GAIN Sets the proportional nga of the act ve rocess Dse asset,lected Point 54 PRby c D SEL S 0 SETET2,

4001 (SErl)
4101 (SEr2)51 PRC PID ITIM thSets ron timeintegrat of th ae ctive Process D set asse ()cted o nt 54by CR P SD L S TE 2
4002 (sETl)
4102 (SEr2)52 PRC PID DTIM me of the

, PRC PID
active Process plD set. as
SEL(1 =SET2,O=SETI)

Sets the derivation ti
selected by Point 54

4001 (sET1)
4101 (SET2)

53 PRC PID DFIL Sets the time constant fo
Process PID set, as sele
(1 =SET2,0=SET1).

enor-derivative of lhe active
by Point 54, PRC ptD SEL

r the
cted

4004 (SErl)
4104 (sET2)

54 PRC PID SEL Se ects the active Process plD set (.1 = SET2,0 = SETI) 4027

55 EXT PID GAIN Sets the proportional gain of the External plD controller 4201

56 EXT PID ITII\,1 Sets lhe inteqration time of the External PID contro er 4202

57 EXT PID DTlt\,4 Sets the derivation time of the External PID controller 4203

5B Sets the time constant for the error-derivative ofthe Extemal
PID controller.

4204

59 LOCK PANEL Command by FLN to lock the panel and prevent parameler
changes ('1 = LOCK,0 = UNLOCK).

1602

60 INPUT REF 1 Sets lnput Reference 1.

Parameterl l02 must be set to COMM for FLN to conkolthis
value.

61 INPUT REF 2 Sets lnput Reference 2.

Parameter'1106 must be set to COMM for FLN to controlthis
value.

62 EXT PID STPT The setpoint for the Extemal PID controller.

The function of this point requires parameter 4210, PID
Setpoint Select, to be set to 19 {lntemal).

4211

0'13'163 EXT PID FBCK The External PID feedback signal

013364 EXT PID DEV The deviation of the Extemal PID output signal from its
setpoint.

65 N/A

2007
(SCALAR)

2001
(SPEED)

Sets the minimum output speed of the drive as a percentage
of the motor nominal rating.

66 SPD OUT I\,,1IN

2008
(SCALAR)

2002 -

(SPEED)

Sets the maximum output spsed ofthe drive as a percentage
of the motor nominal rating.

67 SPD OUT MAX

Commanded by FLN to temporatily "steal" starvstop control
of the drive from its normal source and place it under FLN
control. This functionality is analogous to placing the drive in
HAND mode at the panel, with the control being taken by
FLN instead. HAND mode at the panel has priority over this
point. Thus, this point is only effective in temporarily taking
control from the digital inputs or some other internal control
functionality.

6B FLN LOC CTL

Embedded Fieldbus
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riptio snscDentPoiledDetaNFL Drive
ParameterDescriPtion

Point

other internal control functionality

refe

nctionali

rencea,,Ste nputrlto 1yNFL temporaanm dedCom by unditlacena drceSO pumanoitsirometh driverolnt ofco nct theto aUS oo plnas a logis tlTh tycontrolNFL controrencerefethewithnetheatmodeDven n paHANd
AShthe neaaemod pDd ANHNFL sleankta nbe byg

e lo effectnt nlythlsnt. Thove th poUS,sofl pop ly
meson U tS onaa orot the pmn ntrol scom ri kitate pora !y s

FLN LOC REF69

01'18, bit 2lndicates the status of Digital lnput 1 (1 = ON, 0 = OFF)
70 DI 1 ACTUAL

0'118, bit 1lndicates the slatus of Digital lnput 2 (1 = ON, 0 = OFF)71 DI 2 ACTUAL

01'18, bit 0lndicates the status of Digital lnput 3 (1 = ON, 0 = OFF)72

0119, bir 273

0119, bit 174 DI 5 ACTUAL

0119, bir 075

4122, bit 276 RO 1 ACTUAL Indicates the staius of Relay Output 1 (1 = ON, 0 = OFF)

77 RO 2 ACTL]AL 0122, bt 1

RO 3 ACTUAL lndicates the status of Relay Output 3 (1 = ON, 0 = OFF) 0122, bit 0

79 RO 4 ACTUAL lndicates the stalus of Relay Output 4 ('l = ON, 0 = OFF) 0123, bit 2

80 RO 5 ACTUAL lndicates the stalus of Relay Output 5 (1 = ON, 0 = OFF) 0123, bir 1

81 RO 6 ACTUAL lndicates the status of Relay Output 6 (1 = ON, 0 = OFF). 0123, bit 0

82 AI 1 ACTUAL lndicates the inpul level of Analoq lnput 1

83 AI 2 ACTUAL lndicates the input level of Analog lnput 2 0121

84 AO 1 ACTUAL 0124

AO 2 ACTUAL 0125

86 OK.ALARI,4 lndicates the current alarm stale ofthe drive
(1 =ALARM,0=OK).

87 OK,MAINT

BB ALARM WORDl This point is a bilfie d indicating aclive alarms in the drive 0308

B9 ALARM WORD2 This point is a bit-field indicating active alarms in the drive 0309

90 LAST FAULT This point is first in the drive's fault log and indicates the most
recent fault declared.

0401

91 PREV FAULT 1 This point is second in the drive's fault log and indicates the
previous fault declared.

0412

PREV FAULT 2 This point is last in the drive's fault log and indicates the
oldest fault in the loq.

0413

93 OK,FAULT lndicates the current fault staie of the drive
(1 = FAULT,0= oK).

Embedded Fieldbus

DI 3 ACTUAL

lndicates the status of Digital lnput 4 (1 = ON, 0 = OFF).DI 4 ACTUAL

lndlcates the status of Digital lnput 5 ('1 = ON, 0 = OFF).

DI 6 ACTUAL lndicates the status of Digital lnput 6 (1 = ON, 0 = OFF).

Indicates the status of Relay Output 2 (1 = ON, 0 = OFF).

0124

lndicates the output level ofAnalog Output 1.

lndicates the output level,of Analog Output 2.

lndicates the current maintenance state ofthe drive
(1 =MAlNl 0=oK)
Maintenance triggers are configured in drive parameter
Group 29.
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LNF Detai ed Point onsDescripti
Point

Description Drive
ParaFretel94 RESET FAULT

P€ramete l604 must be set to COMM for FLN to control this

The control inplll ,s rising-edge sensittve, so, once thec!mmand ts issued. this point automatically returns to itslnactrve slate. Thts 'momenlary' operatrOn avoids anv neea
Ior an expttctt command lo clear the point before a
subsequenl reset can be issued

EI,
mCom dan FLNby lo reset a ultfa ed driv-^RE S 0 NO

95 MBOX PARAM Sets the parameter to be used by the mailbox function

96 MBOX DATA Sets or indicates the data value of the mailbox function

MBOX READ Command by FLN to read the parameter value specified by
Point 95, MBOX PARAM. The parameter value is returned in
Point 96, MBOX DATA.

The control input is rising-edge sensitive, so, once the
command is issued, this point automatically returns to its
inactive state. This "momentary' operation avoids any need
for an explicit command to clear the point before a
subsequent reset can be issued.

98 MBOX WRITE Command by FLN to write the data value specified by Poini
96, MBOX DATA, to the parameter value specified by Point
95, MBOX PARAM.

The control input is rising-edge sensitive, so, once the
command is issued, this point automatically retums to its
inactive state. This "momentary" operation avoids any need
for an explicit command to clear the point before a
subsequent reset can be issued.

None99 ERROR STATUS 1 of the 5 mandatory FLN points required for compalibility
with Siemens control systems. lt has no functionality in the
drive application.

Embedded Fieldbus
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BAGnet Technical Data

Protocol lmplementation Conformance Statement (PICS)

PICS Summary

BAcnet Standard Device Profile' This version of ACH55O BACnet fully conforms

il;;'Appfi ";ti;-specitic 
contiotter' standard device profile (B-ASC)

Services Supported. The following services are supported by the ACH550:

. l-Am (Response to Who-ls, also broadcast on power-up & other reset)

- l-Have (Response to Who-Has)

. ReadProperty

. WriteProperty

. DeviceCommunicationConlrol

. ReinitializeDevice

Data Link Layer. The ACH550 implements MS/TP ([/aster) Data Link Layer. All
standard MSffP baud rates are supported (9600, 19200, 38400 & 76800).

MAC lD / Device Object lnstance. The ACH550 supports separate I\4AC lD and
Device Object lnstance parameters:

. Set the MAC lD using drive parameter 5302. Default: 5302 -- 1.

- Set the Device Object lnstance using drive parameters 5311 and 5317. Default:
Both 5311 and 5317 = 0, which causes the N4AC ID to "double" as the Device
Object lnstance. For Device Object lnstance values not linked to the l\ilAc lD, set
lD values using 5311 and 5317:

- For lDs in the range 1 to 65,535: Parameter 5311sets the lD directly (5317
must be 0). For example, the following values set the lD to 49,134:
5311 = 49134 and 5317 = 0.

- For lDs > 65,335: The lD equals 5311's value plus 10,000 times 5317's value.
For example, the following values set the lD to 71 ,234i
5311 = 1234 and 5317 = 7.

Automatic Baud Rate Detection. Set the communication baud rate using drive
parameter 5303. However, this value is "overridden" if automatic baud rate deteclion
is enabled and a different baud rate is detected. By default, autobaud detectlon is
disabled - enable by setting drive parameter 5314 to 1. When autobaud detection is
enabled, drive parameter 5315 displays the detected baud rate.

Max lnfo Frames Property. Configure the Device Object fi,4ax lnfo Frames property
using drive parameter 5312. Default: 53'12 = 1 .

Max Master Property. Configure the Device Object Max Nilaster property usinq drive
parameter 5313. Default: 5313 = 127.

Embedded Fieldbus

Notel Autobaud detection samples for, and adjusts to, only the standard |\4S/TP
baud rates (9600, 19200,38400 & 76800).
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llSlTP Token Counter

Parameter 5316 stores the count of MS/Tp tokens passed to the aqsociated node
Statement

This statement is part of this Standard and is required for its use

rotocol lmplementation Conformance SlatementBACnet P

Date: December '1, 2005

Vendor Name: ABB, lnc

Product Name: Low Voltage AC Motor Drive

Product Model Number: ACH550

Applications Software Version: 0504

Firmware Revision: 206D

BACnet Protocol Revision: 2

Product Description

The ACH550 is a high-performance adjustable frequency drive
specifically designed for commercial automation applications. This
product supports native BACnet, connecting directly to the MS/TP LAN.
All standard MS/TP baud rates are supported, as wellas master mode
functionality. Over BACnet, the drive can be fully conlrolled as a standard
adjustable frequency drive. ln addition, up to 16 configurable l/O porls
are available over BACnet lor user applications,

E BACnet Operator Workstation (B-OWS)

tr BACnet Building Controller (&BC)
EI BACnet Advanced Application Controller (B-AAC)

El BACnet Application Speciflc Controller (B-ASC)

tr BACnet Smart Sensor (B-SS)

tr BACnel Smart Actuator (B-SA)

BACnet Standardized Device Protile
(Annex L):

DS-RP.B, DS.WP.B, DM.DDB-B, DM-DOB.B, DM-DCC.B, DM.RD.BList all BACnet lnteroperability Building
Blocks Supported (Annex K):

tr Segmented requests supported. Window Size 

--tr Segmented responses supported. Window Size,_Segmentation Capability:

See table at "Ob.iecvPropedy Support Matrix" on page 215Standard Object Types Supported:
An object type is supported if it may be
present in the device. For each standard
Object Type suppoied provide the following
data:

1) Whether objects of this type are
dynamically creatable using the
Createobject service

2) Whether objects of this type are
dynamically detectable using the
DeleteObject service

3) List ofthe optional properties supported

4) List of all properties that are writable
where nol otherwise required by lals
standard

5) List of proprietary properties and foreach
ils property identifler, datatype, and
meaning

6) List of any property range restrictions

Embedded Fieldbus
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StatementancetTnconfoonProtocolet lmplementatinBAC

tr BACnet lP, (Annex J)

tr BACnet lB (Annex J), Foreign Device

tr ISO 8802-3, Ethemet (Clause 7)

tr ANSyATA 878.1, 2.5 Mb. ARCNET (Ctause 8)

tr ANSUATA 878.'1, RS485 ARCNET (Clause 8), baud rate(s) 

-B MS/TP master (Clause 9), baud rate(s):9600, 19200, 38400, 76800

tr MS/TP slave (Clause 9), baud rate(s):--
tr Point-To-Point, EIA 232 (Clause 10), baud rate(s); ___
tr Point-To.Point, modem, (Clause 10), baud rate(s): _
tr LonTalk, (Clause 1'l), medium: _
tl Other:

Data Link Layer Options:

Device Address Binding:
ls static device binding supported? (This is
cunently necessary for two-way
communication with MS/TP slaves and
certain other devices.)

tr Yes

ENo

Networking Options:

E Rouler, Clause 6 - List all routing configurations,
e.9., ARCNET-Ethernet, Ethemet-Ms/Te etc.

tr Annex H, BACnet Tunneling Router over lP
tr BACneVIP Broadcast Management Device (BBMD)

Does the BBMD support registrations by
Foreign Devices?

tr Yes

trNo

Character Sets Supported:
lndicating support for multiple character sets
does not imply that they can all be supported
simultaneously.

EI ANSI X3.4

tr I BI\rrM /N.4icrosoftlM DBCS

tr lso 8859-1

tr tso 10646 (ucs-2)
tr tso 10646 (ucs4)
tr Jrs c 6226

lf this product is a cornmunication
gateway, describe the types of non-

BACnet equipmenunetwork(s) that the
gateway supports:

Embedded Fieldbus
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ObjecUproperty Support Matrix
The following table summarizes the Object Types/properties Supported:

215

Obiect TypeProperty
Dev,ce Binary

lnput
Bin ary
Output

Binary
Value

Analog
lnput

Analog
Output

Analog
Value

Object ldentifier

Obiect Name

Object Type

System Slatus

Vendor Name

Vendor ldentifier

Model Name

Firmware Revision

Appl Software Revision

ProtocolVersion

Protocol Revision

Services Supported

Object Types Supported

Object List

Max APDU Length

Segmentation Support

APDU Timeout

Max Master

Max lnfo Frames

Device Address Binding

Database Revision

Present Value

Out-of-Service

Units

Priority Array

Relinquish Default

Polarity

Active Text

lnactive Text

' For commandable values onlY.

Embedded Fieldbus

Number APDU Retries

Status Flags

Evenl State
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Binary lnPut Object lnstance

The following table summ

Summary

arizes the Binary lnput obiects supported:

Note! For Present Value Access Types, R = Read-only, W = Writeable,
C = Commandable. Commandable values support priority arrays & relinquish
defaults.

Binary Output Object lnstance Summary

The following table summarizes the Binary Output Objects supported

PresentValue
Access TYPe

Active/
lnactive TextDescriPtionObject

Name
lnstance

ID
RON/OFFThis object indicates the status of Relay

Output 1
RO 1 ACTBIO

RON/OFFThis objeci indicates the status of Relay

Output 2.
RO 2 ACTBi1

RON/OFFThis object indicates the status of Relay
Output 3.

RO 3 ACTBt2

RON/OFFThis object indicates the status of Relay
Output 4 (requires OREL-01 option).

Br3 RO 4 ACT

ON/OFF RRO 5 ACT This object indicates the status of Relay
Oulput 5 (requires OREL-01 option)

B i.1

ON/OFF RRO 6 ACT This object indicates the status of Relay
Output 6 (requires OREL-01 option)

Bt5

DI 1 ACT This object indicates the slalus of Digital
lnput'1.

ON/OFF RBl6

DI 2 ACT This object indicates the status of Digital
lnput 2.

ON/OFF R

Bl8 DI 3 ACT This object indicates the status of Digital
lnput 3.

ON/OFF R

Bt9 DI 4 ACT This object indicates the status of Digital
lnput 4.

ON/OFF R

B t10 DI 5 ACT This object indicates the stalus ol Digital
lnput 5.

ON/OFF R

Bt11 DI 6 ACT This ob.ject indicates the status of Digital
lnput 6.

ON/OFF R

lnstance
ID

Object Name Description Active/
lnactive Text

PresentValue
Access Type

BO0 RO1 COM[,4AND This object controls the outputstate
of Relay 1. This control requires
that parameter 1401 value = coMM.

ON/OFF c

BO1 This object controls the output state
of Relay 2. This conlrol requires
that parameter 1402 value = cotMN4.

ON/OFF C

BO2 RO3 COI\,4MAND This object controls the outputstate
of Relay 3. This control requires
that parameter 1403 value = co[rM.

C

Embedded Fieldbus
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RO2 CON4MAND
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ON/OFF
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Note! For Present Value Access Types, R = Read-only, W = Writeable,
C = Commandable- Commandable values support priority arrays & relinquish
defaults.

Binary Value Object lnstance Summary

The following table summarizes the Binary Value Objects supported

lnstance
ID Object Name Description Active/

lnactive Te].t
PresenlValue
Acc€ss TypeBO3 RO4 COMMAND tsTh conobject lro ls the sut tateoutpof 4 ThisRelay control u resreq

that metepara 1 4 0 VA lue c t\lott4
also ui oresreq REL-01 option

ON/OFF c

B04 RO5 COIMMAND isTh controobject ls the o stateutput
af Rel 5 Th S conay tro U resreq
tha metepata 4 ue iltcol\l
a lso U res oR ELreq 0 o npti

ON/OFF C

BO5 ROO COI\4l,/AND This object controls the
of Relay 6. This contrcl
that paramete|1412 va

output slate
requires
lue = cot M

(also requires OREL-o1 option)

ON/OFF c

lnstan ce
ID

Obiect Name Description Active,/lnactive
Text

PresentValue
Access Type

BVO RUN/STOP ACT This object indicates the drive
Run Status, regardless ol the
controlsource.

RUN/STOP R

BV1 This object indicates the
motor's rotation direction,
regardless of the cootrol
source.

REV/FWD R

BV2 FAULT ACT this object indicates the
drive's fault status.

FAULTiOK R

BV3 EXT 112 ACT This object indicates which
control source is active:
Exlernal 1 or External 2.

EXr2tEXTl R

BV4 HAND/AUTO ACT This ob.iect indicates lvhether
the drive is under Hand or
Auto control.

HAND/AUTO R

ALARM ACT This object indicates the
driYe's alarm status.

ALARI\,I/OK R

BV6 MAINT REQ This object indicates the
drive's maintenance status
Refer to Group 29 in the
drive's parameter
descriptions.

NIAINT/OK R

BV7 DRIVE READY This object indicates whether
the drive is ready to accept a
run command.

READY/NOT
READY

AT SETPOINT This object indicates whether
the drive is at the
commanded setpoint.

YES/NO R

Embedded Fieldbus
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PresentValue
Access TYPeTextDescriPtionObiect Namelnstance

ID RENABLE/
DISABLE

This ob
Enable
regardl

iect indicates the Run
'command status,
ess of lhe control

source

RUN ENA ACTBV9

cRUN/STOPThis object commands
starl- Control requires

Parameter 100'1 value =
coMM for control bY Errl
or
Parameter 1002 value =
coMM for control by Exr2.

a drive
either:

RUN/STOP CMDBVlO

This object commands a
motor rotation direction
change. Control requires
1003 = REouESr and either
. Parameler 1001 value =

coMM for control by Exrl
or

' Parameter '1002 value =
coMM for control by Exr2

REViFWD C8V1,1 FWD/REV CI\,1D

ENABLE/
D SABLE

CBV12 RUN ENA CMD

EXT 1/2 CMD This object selecls extl or
exl2 as the active conlrol
source. Control requires
parameler 1102 value =
COMM.

BV'13 EXT2,EXl'l C

This object resets a faulted
drive. The command is rising-
edge triggered. Control
requires parameter 1604
value = coirM.

BV,]4 FAULT RESET RESET/NO C

This object reads a parameler
(delined by AV25 r,{Box
PARA[,I) and returns it in AV26
MBOX DATA.

BV15 [,BOX READ READ/RESET

BV16 T,IBOX WRITE This object writes the data
value specified by 4V26,
MEox DATA, to a parameter
(defined by AV25, MBox
PAR^M).

WRITE/RESET

This object locks the panel
and prevents parameter
changes. The corresponding
drive parameter is 1602.

LOCK/UNLOCK

This object commands the
drive into BACnet Control
Override. ln this mode,
BACnet takes drive control
from the normal source.
However, the control panel's
HAND mode has priority over
BACnet Control Override.

BVlB CTL OVERRIDE
CMD

ON/OFF c

Embedded Fieldbus
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This object commands Run
Enable- Control requires
parameter 1601 value =
COMM.

BVrT 
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Note! For Present Value Access Types, R = Read-only, W = Writeable,
C = Commandable. Commandable values support priority arrays & relinquish
defaults.

Analog lnput Object lnstance Summary

The following table summarizes the Analog lnput Objects supported

Note! For Present Value Access Types, R = Read-only, W = Writeable,
C = Commandable. Commandable values support priority arrays & relinquish
defaults.

Analog Output Object lnstance Summary

The following lable summarizes the Analog Output Objects suppofled

lnstance
ID Object Name Oescription

BV19 CTL OVERRIDE
ACT

This object indicates whether
the drive is in BACnet Control
Ovenide. (See BV18.)

ON/OFF R

BV2O START ENABLE 1 This object commands start
enablel. Control requires
param 1608 vaiue = COMN4

c

BV21 START ENABLE 2 This object commands stad
enablel. Control requires
param 1609 value = COMM

ENABLE/
DISABLE

lnstance
ID

Object Name Description

A10 ANALOG INPUT 1 This object indicates the value of
Analog lnput 1. The conesponding
drive parameter is 0120.

Percent R

Ar1 This object indicates the value of
Analog lnput 2. The corresponding
drive parameter is 0121.

Percent R

lnstance
ID

Object Name Descriptior Present Value
Access Type

AO0 AO1
COIVMAND

This obiecl controls Analog Output 1. The
corresponding drive parameler is 0135,
cotvtv VALUE 1. Controlrequires parameter
1501 value = 135.

Percent c

AO'1 AO2
COMMAND

This obiect controls Analog Output 2. The
corresponding drive parameter is 0136,
coNfi.4 VALUE 2. Conkol requires parameter
'1507 value = 136.

Percent C

Embedded Fieldbus

I Active/lnactivaI r",r I PresentVatue

I Access Type

ENABLE/
DISABLE

C

Units Present Value
Access Type

ANALOG INPUT 2

Units
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lnstance

ID Object Name
Description

Units Present Value
Acc€ss Type

AV13 EXI PID DEV This o rhsbject e Exte rnal D outputs na ,s,g deviation from its t.setpoin Thecorrespondi driveng tapa meler 0ts

Percent R

AV14 RUN TIME (R)
dthe S

lasl reset.
The

correspondi rived mn9 ete lspara 0 1 4

Hours

AV15 MOTOR TEt\,,Ip indicates the drive's motor
Iemperature, as set uo in Darameter
Group 35. The corresDonaino drive
parameter is 0145.

This object

AV]6 INPUT REF 1 This object sets lnput Reference 1.
Control requires parameter 1103 value =
cot\,tltr.

Percent c

AV17 INPUT REF 2 This objecl sets eilher:
. lnput Reference 2. Control requires

parameter 1106 value = coMM.
. Process PID setpoint. Controlrequires

parameter'1106 value = ptDl oUT and
parameter 4010 value = co[4M.

Percent C

AV1 B LAST FLT This object indicates the most recent fault
entered in the drive's fault log. The
corresponding drive parameler is 0401.

None R

AV19 PREV FLT 1 This object indicates the second most
recent fault entered in the drive's fault
log. The corresponding drive parameter
is 0412.

None R

AV2O PREV FLT 2 This object indicates the third most recent
fault entered in the drive's fault log. The
corresponding drive parameter is 0413.

None R

This object indicates Analog Output 1's
level. The conesponding drive parameter
is 0124.

Milliamps RAV2'l AO 1 ACT

This object indicates Analog Output 2's
level. The conesponding drive parameter
is 0'125.

Millamps RAV22 AO 2 ACT

This object sets the Rampl acceleration
time. The conesponding drive parameter
is 2202.

AV23 ACCELl TI[,,1E

SecondsDECELl TIME This obj€ct sets the Ramp'l deceleration
time. The conesponding drive parameter
is 2203.

AV24

NoneAV25 N,4BOX PARAM This object delines the parameter to be
read orwritten to by the mailbox tunction
See BV15 and 8V16.

This object holds the mailbox function's
parameter value - a value that was read,
or is to be wrinen. See BV15 and 8V16.

NoneAV26 I\,IBOX DATA

Embedded Fieldbus

I

The value can be reset 10 zero

Seconds lW
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ble,
relinquish

defa u lts.

BACnet Quick-Start Sequence

The following steps summarize the process tor enabling and configuring BACnet on
the ACH550:

1 . Enabte BACnet protocol: Set drive parameter 9802, coMM PRorocol sEL = BACNET

(5)

Note! lf you cannot see the desired selection on the panel, your drive does nol have
that protocol software in the application memory.

. To confirm this selection, read drive parameter 5301, EFB pRoTocoL rD. lt should
read xsxx (where "x" is any value).

2. Place the BACnet channel in "reset": Set drive parameter 5302, EFB sTATtoN tD = 0.

. This setting holds the BACnet communication channel in reset while remaining
setlings are completed.

3. Deflne the lVlS/TP baud rate.

. lf MS/TP baud rate is known: Set drive parameter 5303, EFB BAUD RATE =
appropriale value.

. lf MS/TP baud rate is unknown: Set drive parameter 5314, EFB pAR 14 = 1 to
enable autobaud detection.

4. Define the Device Object instance.

. To define a specific device object instance value, use drive parameters 5311 and
5317 (object instance values must be unique and in the range 1 to 4,194,303).

. To use the drive's MS/TP MAC lD as the device object instance value, set drive
parameter 5311 and 5317 = 0.

5. Define a unique MS/TP MAC lD. Set drive parameler 5302, EFB srAloN tD =
appropriate value.

. Once this parameler is set to a non-zero value, current BACnet settings are
"latched" and used for communicalion until the channel is reset.

. ln order to participate in [4S/TP token passing, the l\rAC ID used must be within
the limits defined by other masters' "Max Mastei' property.

222

Note! For Present Value Access Types, R = Read'only'.W = Writea

c-=cornmanAaole. Commandable values support priority arrays &

Present Value

Access TYPe
DescriPtion

Obiect Namelnstanqe
ID cPercentDPIrnaExtetheetsSoSThi bject ngIrescohent. pondIntro setpoerco ul resreqI ControlISrameterdrive pa

eluNT SEL,SETPOo0meterpara
1 I INTERNAL)

EXT PID STPT
A::127

Embedded Fieldbus

Units

I
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Drive parameter 5306, UART ERRoBS, should be stable. (With autobaud detection,
this parameter may increase until the proper baud rate is detected.)

With autobaud detection, once the proper baud rate is detected, drive parameter

5315 EFB PAR 15, shows the active baud rate.

6. Confirm proper BACnet communication.
. When BACnet communication is operating properly, drive parameter 5316, EFB

PAR 16 (the MS/TP token counter), should be continually increasing.

Embedded Fieldbus
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Overview
The ACH550 can be set up to accept control from an external system using standard

""ri"f 

'""rarri*tion 
protocols. When using serial communication' the ACH550 can

either:

. Receive all of its control information from the fieldbus, or

. Be conlrolled from some combination of fieldbus control and other available

control locations, such as digital or analog inputs, and the conlrol panel.

Fieldbus

Connecl using either:

Standard embedded fieldbus (EFB) at
terminals X l:28...32
Fieldbus adapter (FBA) module
mounied in slot 2 (oplion Rxxx)

Two basic serial communications configurations are available:

. Embedded fleldbus (EFB) - See "Embedded Fieldbus" on page 154.

. Fieldbus adapter (FBA) - With one of the optional FBA modules in the drive's
expansion slot 2, the drive can communicate to a control system using one ofthe
following protocols:

- Profibus-DP@

- Lonworks@

- CANopen@

- DeviceNet@

- ControlNet@

- Elhernet@

The ACH550 detects aulomalically which communication protocol is used by the
plug-in fieldbus adapter. The default settings for each protocol assume that the
profile used is the protocol's industry-standard drive profile (e.9. PROFldrive for
PROFIBUS, AC/DC Drive for DeviceNet). All of the FBA protocols can also be
configured for the ABB Drives profile.

Configuration details depend on the protocol and profile used.These details are
provided in a user's manual supplied with the FBA module.

Fieldbus Controller

Other Devlces

Fieldbus Adapter

Fieldbus AdaPter

i*
IE
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Planning

ACH550-!) H u se t's Manu al

.Theserialcommunicationchannelisdeflned":ll"-?9j:""forcontrolling
commands rrom '*" 

(":"ffi;;"".j'ili"*ibol Exrl 
'oMMANDS 

and 1102

EXT1 /EXT2 SEL).

. The external plug-in fieldbus adapter is activated:

- Parameter 9802 COMM PROT SEL = 4 (EXf FBA)'

- The external plug-in fieldbus adapter is configured 1o use the drive proflle

mode or drive Profile objects'

The content of the coNTRoL woRD depends on the protocovprofile used See the

u."rtmanrrlprovidedwithlheFBAmoduleand/orthe"ABBDrivesProfile
Technical Data".

Status Word

The srArus woRD is a 16-bit word containing status information, sent by the drive to
the fieldbus controller. The content of the srATUs woRD depends on the protocol/
profile used. See the user's manual provided with the FBA module and/or the 'ABB
Drives Profile Technical Data" section.

Reference

The conlents of each REFERENCE word:

. Can be used, as speed or frequency reference.

. ls a 16-bit word comprised of a sign bit and a 1s-bit integer.

. Negative references (indicating reversed rotation direction) are indicated by the
two's complement of the corresponding positive reference value.

The use of a second reference (REF2) is supported only when a protocol is
configured for the ABB Drives profile.

Reference scaling is fieldbus type specific. See the user's manual provided with the
FBA module and/or the following sections as appropriate:

. "ABB Drives Proflle Technical Data"

. "Generic Profile Technical Data"

Actual Values

Actual Values are 16-bit words containing information on selected operations of the
drive. Drive Actual Values (for example, group 01 parameters) can be mapped to
lnput Words using group 51 parameters (protocol-dependent, but typically
parameters 5104...5126).

Network planning should address the following questions:

. What types and quantities of devices must be connected to the network?

. What control lnformation must be sent down 1o the drives?

. What feedback information must be sent from the drives 1o the controllinq
system?

Fleldbus Adapter
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A Warning! Connections should/ t\ fy6rr1 the power source.
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be made only whi le the drive is disconnected

Overview

The FBA (fieldbus adapter) is a prug-in modure that fits in the drive's expansion stot
2. The module is held in place with plastic retaining clips and two screws. The
screws also ground the shield for the module cable, and connect the module GND
signals to the drive control board.

On installation of 'the module, electrical connection to the drive is automatically
established through the 34-pin connector.

Mounting Procedure

Note! lnstall the input power and motor cables flrst

1. lnsert the module carefully into the drive expansion slot 2
until the retaining clips lock the module into position.

2. Fasten the two screws (included) to the stand-offs.

Note! Correct installation of the screws is essential for
fulfilling the ElvlC requirements and for proper operation of
the module.

x00301

. The protocol specific documentation provided with the module

xlo302

Fieldbus Adapter

3. Open the appropriate knockout in the conduit box and
install the cable clamp for the network cable.

4. Route the network cable through the cable clamp.

5. Connecl the network cable to the module's network
connector.

6. Tighten the cable clamp.

7. lnstall the conduit box cover (1 screw).

8. For configuration information see the following:

. "Communication Setup - FBA" below.

. "Activate Drive Control Funclions - FBA' on page 228.
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Gommunication Set-uP - FBA

Serlal Communication Selection

To activate the serial communication' use parameter 9802 coMM PRoTocoL sEL Set

gao2-4(ExrFBA)'

Serial Communication Configuration

Selling 9802, togetherwith mounting a particular FBA module, automatically sets lhe
appropriate default values in parameters that define the communication process.
These parameters and descriptions are defined in the user's manual supplied with
the FBA module.

. Parameter 5101 is automatically configured.

. Parameters 5102...5126 are protocol-dependent and define, for example, the
profile used, and additional I/O words. These parameters are referred to as the
fieldbus configuration parameters. See the user's manual provided with the FBA
module for details on the fleldbus configuration parameters.

. Parame1er5127 forces the valldation ofchangesto paramelers 5102...5126.|t
parametet 5127 is not used, changes to parameters 5102...5126 take affect only
after the drive power is cycled.

. Parameters 5'128...5133 provide data about the FBA module currently installed
(e.9. component versions and status).

The Parameters Description section lists the group 5l parameters.

Activate Drive Gontrol Functions - FBA

Fieldbus control of various drive functions requires configuration lo:

. Tell the drive to accept fleldbus control cfthe function.

. Define as a fieldbus input, any drive data required for control.

. Define as a fieldbus output, any control data required by the drive.

The following sections describe, at a general level, the configuration required for
each control function. The last column in each table below is deliberately blank. See
the user's manual supplied with the FBA module for the appropriate enlry.

Start/Stop Direction Control

Using the fleldbus for starUstop/direction control of the drive requires:

. Drive parameter values set as defined below.

. Fieldbus controller supplied command(s) in the appropriate location. (The
localion is defined by the Protocol Reference, which js protocol dependent.)

Drive Parameter Value Description Protocol
Reference

1001 ExTl
COMMANDS

l0 (co14N4) Starvstop controlled by fieldbus with
Extl selected.

Fieldbus Adapter
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lnput Reference Select

Using the fieldbus to provide input reference to the drive requires
Drive parameter value set as deflned below.

Fieldbus controtler supplied reference word(s) in the appropriate location. (The
location is defined by the Protocol Reference, which is protocol dependent.)

Drive Parameler Value Description Prolocol
Referehce

1102 Exrl/Exr2 sEL 8 (coMM) Ref. selected by lieldbus.
(Required only if 2 references used.)

REF1 sEL 8 (coN4M)
9 (coNi[,r+al)
'10 (coMM'Ar1)

lnput reference 'lsupplied by fleldbus.

'1106 REF2 SEL 8 (coMM)
I (coMM+Ar)
'10 (coMM*AD

lnput reference 1 supplied by lieldbus
(Required only if 2 references used.)

Note! tvlultiple references are supported only when using the ABB Drives profile.

Scaling

Where required, REFERENcES can be scaled. See the "Reference Scaling" in the
following sections, as appropriate:

. "ABB Drives Profile Technical Data"

. "Generic Profile Technical Data"

System Control

Using the fieldbus for miscellaneous drive control requires:

. Drive parameter values set as defined below.

. Fieldbus controller command(s) in the appropriate location. Cfhe location is
defined by the Protocol Reference, which is protocol dependent.)

Drive parameter
Value

Description

Refererlce
Exr2
COIVMANDS

10 (coMri) Slarustoo bv
Ext2 setect;d

controlled fieldbus with
1003 DIRECTION 3 (REouEsr) Direction controlled by fietdbus

Drive Parameter Va lue Description Proiocol
Reference

'160'1 RUN ENABLE 7 (coMr\,!) Run enable by fieldbus.

1604 FAULT RESET SEL 8 (coMM) Fault reset by fieldbus

1607 PARAM SAVE 1 (SAVE) Saves altered parameters to memory (then
value returns to 0).

Fieldbus Adapter
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dependent')

Drive Parameier Value Description
Protocol

Reference

RELAY ourPUT 1 35 (co[rt.4)

36 (coMMGl))

Relay Output 1 controlled by fieldbus.

1402 RELAY OUTPUT 2 Relay Output 2 controlled by fieldbus.

1443 RELAY oUTPUT 3

14101 RELAY oUTPUT 4 Relay Output 4 controlled by fieldbus

14l11 RELAY OUTPUT 5 Relay Output 5 controlled by fieldbus

14121 RELAY OUTPUT 6 Relay Output 6 controlled by fieldbus

1. More than 3 relays requires the addition ofa relay extension module

230

RelaY Output Control

ising the fieldbus for relay output control requires:

. Drive parameter values set as defined below'

. Fieldbus controller supplied' binary coded' relay command(s) in the appropriate

location. Cthe ro""tion i"'ilhIeJdvin"Eoto"or Reference' which is protocol

Note! Relay status feedback occurs withoul configuration as defined below

Drive Parameler Value

0122 Ro 1-3 STATUS Relay 1...3 status

0123 Ro 4-6 STATUS Relay 4...6 status

Analog Output Control

Using the fieldbus for analog output control (e.9. PID setpoint) requires:

. Drive parameter values set as deflned below.

. Fieldbus controller supplied analog value(s) in the appropriate location. (The
location is defined by the Prolocol Reference, which is protocol dependent.)

Drive Parameter Va lue Description Protocol
Reference

1501 Ao1 CoNTENT SEL 135 (coM[4 VALUE 1) Analog Output 'l controlled by
writing to parameter 0135.

coMM VALUE 1

1502

'1505

Aol coNTErfi MrN

MAxtMUIvtaol

Set appropriate
values.

Used for scaling

1506 FTLTER Aol Filter lime constant for Ao1

1507 Ao2 ooNTENT sEL '136 (coM[,r VALUE 2) Analog Output 2 controlled by
writing to parameter 0136.

0136 coMM VALUE 2

1508

1511

Ao2 CoNTENT MIN

[,4AXlL|UI\,4 AO2

Sel appropriate
values.

Used lor scaling

1512 F LTI.R Ac2 Filler time conslant for Ao2

Fieldbus Adapter
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PID Control Setpoint Source

Using the fieldbus for the plD control setpoint requires:. Drive parameter values set as defined below.
Fieldbus controller supplied selr
in 'Analog output coniroi, affit '"''" '"he 

appropriate location (As derined

Communication Fault

When using fieldbus control, specify the drive's action if serial communication is lost.

Drive Parameter Value Description Protocol
Reference

3018 COIVM FAULT
FUNC

0 (Nor sEL)

1(FAULT)

2 (coNsr sP7)

3 (LAsr SPEED)

Set lor appropriate drive
response.

3019 COMM FAULT
TtME

Set tjme delay before acting on a communication
loss.

Feedback from the Drive - FBA

lnputs to the controller (drive outputs) have pre-defined meanings eslablished by the
protocol. This feedback does not require drive conflguration. The following table lists
a sample of feedback data. For a complete listing, see all parameters listed in
"Parametei' Descriptions".

Drive Parameter Protocol Reference

0102 SPEED

0103 FREO OUTPUT

0104 CURRENT

0105 TORQUE

0106 POWER

0107 DC BUS VOLT

0'10s OUTPUT VOLTAGE

0301 FB STATUS WORD _ bit O (STOP)

0301 FB STATUS WORD _ bil 2 (REV)

01 1B Dr1-3 STATUS - bir 1 (Dr3)

Drive Parameter Value Description
Reference

40'10 SETPOINT SEL 8 (coNltv VALUE 'l)

I (coM[,] + Ar1)
'10 (coMM-Al)

Setpoint is 0135 value (+/-f AI1)

Fieldbus Adapter
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Scaling
"Actual Value Scaling" in the following

To scale the drive parameter values see the

sections, as aPProPriate:

. "ABB Drives Profile Technical Dala"

. "Generic Proflle Technical Data"

Diagnostics - FBA

Fault Handling

The ACH550 provides fault information as follows:

. The control panel display shows a fault code and text. See "Diagnoslics" starting
on page 244 for a complete description.

. Paramelers O4O1 LAST FAULT, O4O2 PREVIOUS FAULT1 and O4O3 PREVIoUS FAULT2

store the most recent faults.

. For fieldbus access, the drive reports faults as a hexadecimal value, assigned
and coded according to the DRIVECOM specification. See table below. Not all
proflles suppod requesting faull codes using this specification. For profiles that
support this specification, the proflle documentation defines the proper fault
request process.

Drive Fault Code
Fieldbus Fault Code

(DRIVECOM specifi cation)

1 OVERCURRENT 2310h

2 DC OVERVOLT 3210h

3 DEV OVERTEMP 4210h

4 SHORT CIRC

5 Reserved FF6Bh

6 DC UNDERVOLT 3220h

7 AI1 LOSS 8110h

B AI2 LOSS B 110h

MOI TET,4P 4310h

10 PANEL LOSS 5300h

11 ID RUN FAIL

12 MOTOR STALL 7121h

14 EXTERNAL FLT 1 9000h

15 EXTERNAL FLT 2 9001h

'16 EARTH FAULT 2330h

17 UNDERLOAD FF6Ah

1B THERM FAIL 5210h

19 OPEX LINK 7500h

2A OPEX PWR 5414h

21 CURR MEAS 2211t\

Fieldbus Adapter
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Drive Fault Code Fieldbus Fau It Code
coM(DRIVE cificatispe on22 SUPPLY PHASE 3130h

23 ENCODER ERR 7301h
24 OVERSPEED 7310h
25 Reserved FFSOh

26 5400h

27 CONFIG FILE 630Fh

28 SERIAL ,1 ERR 7510h

EFB CONFIG FILE 6306h

30 FORCE TRIP FF9Oh

31 EFB 1 FF92h

32 EFB 2 FF93h

33 EFB 3 FF94h

34 N,4OTOR PHASE FF56h

OUTPUT WlRING FF95h

36 INCOMP SWTYPE 630Fh

101 SERF CORRUPT FF55h

102 Reserved FF55h

'103 SERF MACRO FF55h

144 Reserved FF55h

105 Reserved FF55h

201 DSP T1 OVERLOAD 6'100h

2A2 DSP T2 OVERLOAD 6100h

203 DSP T3 OVERLOAD 6100h

204 DSP STACK ERROR 6100h

205 Reserved 5000h

206 OMIO ID ERROR 5000h

207 EFB LOAD ERR 6100h

1000 PAR HZRPM 6320h

'1001 PAR PFAREFNG 6320h

1002 Reserved (obsolete) 6320h

1003 PAR AI SCALE 6320h

6320h1004 PAR AO SCALE

1005 PAR PCU 2 6320h

'1006 EXT ROI\,,1ISSING 6320h

1007 PAR FBUSMISSING 6320h

'1008 PAR PFAWOSCALAR 6320h

1009 PAR PCU 1 6320h

101 0 PAR PFA OVERR]DE 6320h

Fieldbus Adapter
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I

I

29



specification)
CodeItFausutdbF e

(DRrvEcoMDrive Fault code

6320hPAR OVERRI DE PARS
1011

6320hPAR PFC IO 11012
6320hPAR PFC IO 21013

6320hPAR PFC IO 31A14

ACH 550-lJ H U sa r's Manu al
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Serial Communication Diagnostics

Besides the drive fault codes, the FBA module has diagnostic tools. Refer to the
user's manual supplied with the FBA module.

ABB Drives Profile Technical Data

Overview

The ABB Drives profile provides a standard profile that can be used on multiple
protocols, including protocols available on the FBA module. This section descrjbes
the ABB Drives profile implemented for FBA modules.

Gontrol Word

As described earlier in "Control lnterface" the coNrRoL woRD is the principal means
for controlling the drive from a fieldbus system.

The following table and the state diagram later in this sub-section describe the
coNTRoL woRD content for the ABB Drives profile.

ABB Drives Profile (FBA) coNrRoL r,yoRD

Name Value Commanded
State

Comments

0 OFFl
CONTROL

1 READY TO OPERATE EnteT READY IO oPERATE

0 EI\,4ERGENCY OFF Drive ramps to stop according to currently
active deceleration ra'r.p (2203 ot 2205)

Normal command sequence:
. Enter oFFl ACrvE
. Proceed to READY To swtTcH oN,

unless other interlocks (oFF2, oFF3) are
active.

1 OFF2
CONTROL

,1
OPERATING Continue operation (OFF2 inactive)

EI\l!ERGENCY OFF Drjve coasts to stop.

Normal command sequence:
. Enter oFF2 AclvE
. Proceed to swrrcHoN rNHrBrrED

Fieldbus Adapter
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ABB Drive Profi e (FBA CONT WORDROL

Bit Name Value Commanded
State

1 OPERATING oC nnli u ti no oopera F3( ctina VC )

2 OFF3
CONTROL

0 EI',4ERGENCY STOp

Normal command sequence:
. Enter oFF3 AclvE
. Proceed to swtrcH oN tNHtBtrED

WARNING! Be sure motor and driven
equipment can be stopped using this
mode.

Drive stops with
parameter 2208

in in time specified bt

OPERATION

ENABLED
Enter opERAT|oN ENABLED (Note the Run
enable signal must be active. See 1601. lf
1601 is set to col.flv, this bit also actives
the Run Enable signal.)

3 INHIBIT
OPERATION

0 OPERAIION
INHIBITED

lnhibit operation. Enter opERAroN
INHIBITED

NOR[,4A1 OPERATION EnteT RAN4P FUNCTIoN GENERAToR
ACCELERATION ENABLED

4 RA-li/P_OUr_
ZERO

0 RFG OUT ZERO Force ramp function generator output to
zero. Drive ramps lo stop (current and DC
voltage limits in force).

RFG OUT ENABLED Enable ramp function.

Enter RAt P FUNCIoN GENERAToR:
ACCELERATOR ENABLED

0 RFG OUT HOLD Halt ramping (Ramp Function Generator
output held)

5 RAMP HOLD

RFG INPUT ENABLED Normal operation. Enter opERATING6 RAI\,IP_lN_
ZERO

0 RFG INPUT ZERO Force Ramp Function Generator input to
zelo.

0=>'1 RESET Fault reset if an active fault exists (Enter
swircH-oN r\H BrrLD). EFfective if 1604 =
COLllu.

7 RESET

0 OPERATING Continue normal operation

8...9 Unused

1 Fieldbus control enabled10 REN4OTE_C[4D

0 CW * 0 or Ref * 0: Retain last CW and

CW = 0 and Ref = 0: Fieldbus contro!
enabled.

Ref and deceleration/acceleration.ramp
are locked.

EXT2 SELECT Select external control location 2 (EXT2)

EfFective if 1102 = cor,Iv.
11 EXT CTRL LOC

0 Select exlernal control location I (Exr1)
Effective if 1102 = corr.Ir\r

12...15 Unused

Fieldbus Adapter
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Status Word

As described
information, s
diagram later

earlier in "Control lnterface", the contents of the srATUs woRD is status

ent bv the drive to the rn,"t""t'tion ihe following table and the state

in in-i! iuo-"""tion describe the status word content'

ABB Drives Profile (FBA) srATus vloRo

DescriPlion
(Correspond to states/boxes in the state diagram)Name Valu eBit

1 READY TO SWITCH ON0 RDY ON

1 READY TO OPERATERDY RUN

0 oFFl ACTIVE

OPERATION ENABLED2 RDY REF

OPERATION INHIBITED

0...13 TR]PPED

0 No fault

1 oFF2 inactive4 OFF_2_STA

0 oFF2 AcrvE

1 oFF3 inactive5 OFF 3 STA

0 oFF3 AcTIvE

SWITCH-ON INHIBIT ACTIVE

0

6 SWC ON INHIB

SWITCH-ON INHIBIT NOT AC'TNE

I Warning/alarm (See'Alarm Listing" in the "Diagnostics"
section for details on alarms.)

7 ALART/

0 No warning/alarm

1 opERATTNG. Actual value equals (within tolerance limits) the
reference value.

I

0 Actual value is outside lolerance limits (not equal to
reference value).

1 Drive control location: RErvorE (EKr1 or Exr2)

0

e REMOTE

Drlve confrol localion: LocaL

Supervised parameter's value : supervision high limii
Bit remains "l" untilsupervised parameter's value <

supeNision low limit.

See group 32, Supervision

ABOVE LIIVIT

0 Supervised parameter's value < supervision low limit.

Bit remains "0" until supervised parameler's value >

supervision high Iimit.

See group 32, Supervision

'10

I External control location 2 (Exr2) selected

0 External control location 1 (ExT1) selected

1'1 EXT CTRL LOC

1 Fxternal Run Enable sional recelved

0 No External Run Enable signal received

12 EXT RUN ENABLE

13... 15 Unused

Fieldbus Adaoler
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lffi :l^li:iil%il &"#;Xg*I.,*.,he 
start-stop runcrion or coNrRoL woRD (cw)

From any state From any state From any state
Emergency Siop
oFF3 (CW Bir2=0)

Emergency Off
OFF2 (cW Bitl=o)

(SW Bita=o)

Fault

(SW Bil3=1)

(cw BitT=1)

(SW Bit6=1)

(cW Bit0=0)

(SW Bit0=0)

(CW xxxx xlxx xxxx x110)

(SW Bito=1)

(CW= poo( xlxx xxxx x l11)

(SW Bit'l=1)

(CW Bit3='1 and
SW Bil12=1)

(Sw Bit2=1)

(Cw=xxxx xlxx xxxl 111'1)

(Cw=xxxx x1xx xx11 1111)

(Cw=xxxx x'lxx x'l11 '1111)

(SW Bit8=1)

(SW Bit5=0)

n(0=0 / l=0

From any stale

oFFl (CW Bito=0)

(sw Bitl=0)

n(0=0 / l=0 Power ON

(CW Bit3=0)

(SW Bit2=0)

OPERATION NHIB]TED

(CW Bit4=0)

(CW Bits=0)

(cW Bit6=0)
KEY

Slate

r State change

CW = coNrRoL woRD

SW: STATUS WORD

RFG = Ramp Function Generator

l= Param.0'104 CURRENT

f = Param. 0103 ourPUT FREo

n = Speed

ABCD

BCD

CD

D

B

C

D

FAULTOFF3
ACTIVE

OFF2
AC'TIVE

SWITCH-ON
INHIBITEDMAINS OFF

NOT READY
TO SWITCH ON

OPERATION
INHIBITED

READY TO
SWITCH ON

READY TO
OPERATE

OPERATION
ENABLED

RFG OUTPUT
ENABLED

RFG: ACCELERATOR
ENABLED

Fieldbus Adapter

OFFl
ACTIVE

OPERATING
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Reference

As described earlier in "Control lnterface"' the REFERENCE word is a speed or

frequency reference.

Reference Scaling

The following table describes REFERENCE scaling for the ABB Drives proflle'

Note! The setting of paramete|i104 REF1 MtN and 1107 REF2 MtN has no effect on
the scaling of references.

When parameler 1103 REF1 SELECT or 1'106 REF2 SELECT is set to coMM+At1 or
coMM*Ar'1 , the reference is scaled as follows:

ABB Orives Profile (FBA)

Range
Reference

TypeReference Scaling

REF,] -32767.
+32767

Speed or
frequency

-20000 = -(par. 1105)
0=0
+20000 = (par_ 1105)

(20000 corresponds to 100%)

Final reference limited by
1'104/1'105. Actual molor
speed limited by 2001/2002
(speed) or 2007/2008
(frequency).

Speed or
frequency

-10000 = -(par. 1108)
0=0
+10000 = (par. 1108)

(10000 corresponds to 100%)

Final reference limited by
1107/1108. Actual motor
speed limited by 200'112002
(speed) or 2007/2008
(frequency).

Torque _10000 = _(par. 1108)
0=0
+10000 = (par. 1108)
('10000 corresponds to 100%)

Final reference limited by
2015/2017 (torquel) or
2016/2018 (torque2).

REF2
+32767

PID
Reference

_16999 = _1par. 1i08)
0=0
+j0000 = (par. j108)

(10000 corresponds to '100%)

Final reference Iimited by
40124013 (PlD set'1) or
411214113 (PlD set2\.

ABB Drives Profile (FBA)

Reference Value Setting Al Reference Scaling

REF 1 coM[4+Ai1 cor,!t\4 (%) +(Ar (o/o) - o.5'REF1 MAx (%))
Fieldbus Reference
Conection Coefficient

(100 + 0.5 * (Par. 1105)%

1Alya-

Al1 ln put Signal
(100 - 0.5 - (par. 110s))%o% 50% 100ya

Fieldbus Adapter
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ABB Drives Profile FBA)
Reference Value Setting Al Refe rence Scallng
REFl coMM*At1

100%-

(100 - 0.5 t (par. 1105))%

2000/o

coMM (%) . (Ar (%) / 0.5'REF1 MAx (%))

All lnput Siqnal

Fieldbus Reference
Coeflicient

o6k 50v. 1000/"

REF2 CONll,l+A 1 coMr,l (%) + (A (%) - 0.5.REF2 MAx (%))

(100 + 0.5' (Par. 1108)%

10a%

Al1 lnput Signal
(100 - 0.5 " (par. 1108)%

oo/^ 500/. 100%

Fieldbus Reference
Conection Coefflcient

coMM'Ar1 coMM (6/0)'(A (%) / 0.5-REF2 Mex (%))

100.k

0%

20a%

)
I

l Al1 lnput Signal

0y" soy. 1000k

Fieldbus Reference
Correction Coefflcient

REF2

Fieldbus Adapter

I

I

I

I

I



240

ACHII}-UH User's Manual

Reference Handling

use qroup 1o parameters to configure for control of rotation direction for each control

rocarion (rxr 1 ano exrzl rilioiiJJig ;iJgi"tlllustrate-how sroup 10 parameters

and the sign of the fieldbus r-eit'"n""int"'i"t to produce REFERENCE values (REF1

,nJ *.izi] r.rot", fleldbus references are bipolar, that is they can be positive or

negative.

ABB Drives Profile

Al Reference ScalingParameter Value Setting

'1003 DrREcloN ,I (FoRWARD) Resultant ReF
Max. Ref

-163% -100%

-([,4ax. Ref.)

100v" 163%

Fieldbus
Reference

2 (REVERSE)
Max. Ref

Resultant Ref.

-(Max. Ref.) - -

100% 163%
Reference
Fieldbus -163

1003 DTRECTIoN

1003 DrREcroN 3 (REQUEST)

[,4ax. Ref

-163% -100%

-(Max. Ref.) -

1A0% 163%

Fieldbus
Reference

Fieldbus Adapter
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I

I

I Resultant Ref.

I I

I

I

l

I

I
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As described earlier in ,,Co
values. ._.... _.rntrol lnterface", Actual Values are urords containing drive

Actual Value Scaling

The scaling of the integers sent to rhe fierdbus as Acluar Varues depends on theresolution ofthe selected drive parameter. Except as noted for oata woros s'aio o
below, scale the feedback inleger using the resolution listed for the parameter in the
"Parameter Descriptions" section. For example:

Feedback Integer Parameter Resolution Scaled Value

1 0.1 mA 1"0.1 mA = 0.1 nA

10 o.1% 10' O.1o/r = 1a/o

Data words 5 and 6 are scaled as follows:

ABB Drives Profile

Data Word Scaling

5 ACTUAL SPEED -20000 ... +20000 = -(par 1105) .,- +(par 'l'105)

TOROUE -10000 _.. +10000 = _100% ... +100%

Actual Val u e l\.4 app i ng

See the user's manual supplied with the FBA module

Fieldbus Adapter

Contents
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Generic Profile Technical Data

Overview
The generic profile aims lo fulfill the industry-standard drive profile for each protocol

i..g.?Rorliri". ior PROFIBUS, AC/DC Drive for DeviceNet)'

Control Word

As described earlier in "Control lnterface" the coNrRoL woRD js the principal means
for controlling the drive from a fieldbus system. For speciflc coNTRoL woRD content,
see the user's manual provided with the FBA module.

Status Word

As described earlier in "Control lnterface", the contents ofthe STATUS woRD is status
informatlon, sent by the drive to the master station. For specific STATUS WoRD
content, see the user's manual provided with the FBA module.

Reference

As described earlier in "Control lnterface", the REFERENCE word is a speed or
frequency reference.

Notet REF2 is not supported by the Generic Drive profiles.

Reference Scaling

REFERENCE scaling is fieldbus type specific. However, at the drive, the meaning of a
100% REFERENCE value is fixed as described in the table below For a detailed
description on the range and scaling ofthe REFERENCE, see the user's manual
supplied with the FBA module,

Generic Profile

Relerence Range
Reference

TYPe
Scaling Remarks

REF Fieldbus
specific

Speed -100o/o = -(par.9908)
0=0
+100 = (par. 9908)

Final reference Imited bv
1104t1105.
Actual motor speed limited by 2001/
2002 (speed).

Frequenry -100% = -(par.9907)
0=0
+100 = (par. 9907)

Final reference limited by
1104t1105.
Actual motor speed limited by 2007i
2008 (frequency).

Fieldbus Adapter

I



a<.H55cr aJH L,rsers Manual

Actual Values

Asdescribed earrier in "contror rnterface", Actuar Varues are words containing drive

Actual Value Scaling

For Actual values, scare the feedback integer using the parameter's resorution. (see
"Parameter Descriptions" section for parameter resolutions.) For example:

Feedback
lnteger

Parameter
Resolution

(Feedback lnteger) t (Parameter Resolution) =
Scaled Value

1 0.'1 mA 'l ' 0.1 mA = 0.1 mA

10 0.'to/a
,to' o.1o/. = 1o/.

Where parameters are in percent, the "Parameter Descriptions" section specifles
what parameter corresponds lo 100%. ln such cases, to convert from percent to
engineering units, multiply by the value ofthe parameter that deflnes 100% and
divide by 100%. For example:

1. Assuming, for lhe sake of this example, that the Actual Value uses parameter 9908 Mor NoM SPEED

as lhe 100% reference, and that 9908 = 1500 rpm.

2- Assuming, for the sake of this example, that the ActualValue uses parameter 9907 [,lor NoM FREo
as the 100% reference, and that 9907 = 500 Hz.

Actual Value Mapping

See the user's manual supplied with the FBA module

Value of the
Parameter that
defines 100%

(Feedback lnteger) * (Parameter Resolution) *

(Value of 100% Ref.l I 100% =
Scaled Value

10 0.10/. 1500 rpml 10- 0.1Yo' 1500 RPM i 100% = 15 rpm

100 0.10/o 500 Hz2 100 - 0.1% ' 500 Hz / 100% = 50 Hz

Fieldbus Adapter

Feedback I P"r"rn"t",
lnteSer 
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Resolution
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Diagnostics

warning! Do not attempt any measurement, parts replacement or other service
procedure not described in this manual. Such action will void the warranty,
may endanger correct operation, and increase downtime and expense.

Warning! All electrical insta,lation and maintenance work described in this
chapter should only be undertaken by qualified service personnel. The Safety
instructions on the first pages of this manual must be followed.

Diagnostic Displays

The drive detects error situations and reports them using:

. The green and red LED on the body of the drive

. The status LED on the control panel (ifthe HVAC control panel is attached to the
drive)

. The control panel display (if the HVAC control panel is attached tothe drive)

. The Fault Word and Alarm Word parameter bits (parameters 0305 to 0309). See
"Group 03: Actual Signals" on page 66.

The form ofthe display depends on the severity ofthe error. You can specify the
severity for many errors by directing lhe drive to:

. lgnore the error situation.

. Report the situation as an alarm.

. Report the situation as a fault.

Red - Faults

The drive signals that it has detected a severe error, or fault, by:

. Enabling the red LED on the drive (LED is either steady on or blinking).

. Setting an appropriate bit in a Fault Word parameter (0305 to 0307).

. Overriding lhe conlrol panel display with the display of a fault code.

. Stopping the motor (if it was on).

The fault code on the control panel display is temporary. Pressing any ofthe
following buttons removes the fault message: N/ENU, ENTER, UP button or DOWN
button. The message reappears after a few seconds if the control panel is not
louched and the fault is still active.

A

A

Diagnostics
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Gorrecting Faults

Flashing Green - Ararms 
24s

l[*d[is,T:[,.,f ,,ff ;,;:T:.Jfji,,?."::,::,:8,":",xffi 
:,,ff :J:i:i"

. Flashes the green taD 
":l!^: drive (does not appty to atarms that arise fromcontrol panel operation errors).

. Sets an appropriate bit in anAlarm Word parameter (0308 or 0309). See,,Group03: Actual Signals,'on page 66 for the oit i"inti.". ,"""

. Ovenides lhe control panel display with the display of an alarm code and/orname.

Alarm messages disappear from the control panel display after a few seconds. The
message returns periodically as long as the alarm condition exists.

The recommended corrective action for faults is:

. Use the "Fault Listing" table below to find and address the rool cause oflhe
problem.

. Reset the drive. See "Fault Resetting" on page 250.

Fault Listing

Description and Recommended Corrective Action

I OVERCURRENT Oulput cunent is excessive. Check for and correct:
. Excessive motor load.
. lnsufficient acceleration time (parameters 2202 ACoELER nME 1 and

2205 ACCELER nME 2).
. Faulty motor, motor cables or connections.

DC OVERVOLT lntermediate circuit DC vollage is excessive. Check for and correct:
. Slatic or t.ansient overvoltages in the input power supply.

' lnsufflcient deceleration time (parameters 2203 DECELER TrvE 1 and
2206 DECELER TrME 2).

. Verify that overvoltage controller is ON (using parameter 2005).

3 DEV OVE RTEI\,,IP Drive heatsink is overhealed. Temperature is at or above limit
R1...R4 & R7/R8: 115 'C (239 "F)
R5/R6: 125 'C (257 'F)
Check for and correct:
. Fan failure.
. obstructions in the air flow.
. Dirt or dust coating on the heat sink.
. Excessive ambient temperature.
. Excessive motor load.

4 SHORT C RC Fault current. Check lor and correct:
. A short-circuit in the molor cable(s) or motor
. Supply disturbances.

D/agnosf/bs

Fault
Code

Fault Name ln
Panel
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nActioCorectivemendedRecomdnaonDescriPtiFault Name ln
Panel

Not usedRESERVED5

Missing Phase in the input

Blown luse.

Undervoltage on mains.

ck {or and correctheCsufficient.otnISvo taDCit gercuclatermedten
supplvpowe

OC UNDERVOLT6

Check for and correct:
. Source and @nnection for analog input'

. Parameter setlings forAIlFLT LlMlr (3021) and 3001 Al<lvlN FUNCTIoN

Gan A11Ftr Ll[.l|r (3021)
Analog input 1 loss. Analog input value is less

Ar1 Loss7

B A12 Loss Analog input 2 loss. Analog input value is less than A2FLT LlMlr

Check for and correct:
. Source and conhection for analog inpul
. Paramoter settings for AT2FLT LIvlT (3022) and 300'l Al<MlN FLJNcrloN

(3022)

I MOT TE[!P Motor is loo hot, based on either the drive's estimale or on temperature
feedback
. Check for overloaded motor.
. Adjust the parameters used for the estimate (3005...3009).
. Check the temperature sensors and Group 35 parameters.

PANEL LOSS Panel communication is lost and either:
. Drive is in local control mode (the control panel displays HAND), or
. Drive is in remote control mode (REM) and is parameterized to accept

starustop, direction or reference from the control panel.

To correct check:
. Communication lines and connections
. Parameter 3002 PANEL cotvM ERRoR
. Parameters in Group 10: Command tnputs and Group 1'l:Reference

Select (if drive operation is REM).

10

11 lD RUN FAIL The motor lD run was not completed successfully. Check ror and conect:
. Motor connections
. Motor parameters 9905...9909

12 MOTOR STALL Motor or process stall. Motor is operating in the stall region. Check for and
correct:
. Excessive load.
. lnsuflicient motor power.
. Parameters 3010...3012.

14 EXTERNAL FLT 1 Digital input defined to report first external fault is active. See parameter
3OO3 E TERNAL FAULT 1.

15 EXTERNAL FLT 2 Digital input defined to report second external fault is active. See parameter
3004 t xrr R\41 FATJLT 2-

Diagnostics

I

I

I

Fault
Code
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Fault
Code

Fault Name ln
Panel Descri ption and Recommehded Corective Action16 EARTH FAULT

Check forlcorrect faults in the input wiring.
Verify that motor cable does not exceed maximum specified tength.
A-delta 

_grounded 
input power supply and motor cabtes with hig;capac[ance may result in erroneous error reports durino non_iJnnino

tests. To disable response to fault monitoring wt en the "drive is ;oi "
running, use parameter 3023 wtRtNG FAULr.io disablg response io all
ground fault monitoring, use parameter 3017 EARTH FAULT.

fa

fa

SPo s ble rou ns d {a UJ d lnetected the otor or moio ca bles.om Thitorsn drivfor rounds U Its e eth drive ruis nn n ra d hotn ru snn in dthe ltve isg. tonDetect ts mo sere NS itive the d ,S not rUnnin acan dguceprod lse Spositive
bPossi e correclion S

17 UNDERIOAD Motor load is lower than expected. Check lor and conect:
. Disconnected load.
. Parameters 3013 UNDERLoaD FUNCIoN...30'15 UNDERLoAo CURVE

1B THERM FAIL lnternalfault. The thermistor measuring the intemal temperature of the
drive is open or shorted. Contact your local ABB sales represenlative.

19 OPEX LINK lnternal fault. A communication-related problem has been detected on the
flber optic link between the OITF and OINT boards. Contact your local ABB
sales representative.

20 OPEX PWR lnternal faull Low voltage condition detected on OINT power supply.
Contact your local ABB sales representalive.

21 CURR I!,IEAS lntemal fault. Current measurement is out ol range. Contact your local ABB
sales represenlative.

22 SUPPLY PHASE Ripple voltage in the DC link is too high. Check for and correct
. Missing mains phase.
. Blown fuse.

23 ENCODER ERR Not used (Available only with encoder and parameter group 50)

23 ENCODER ERR The drive is not detecling a valid encoder signal. Check for and conect:
. Encoder presence and proper connection (reverse wired, Ioose

connection, or short circuit).
. Voltage logic levels are outside of the specilled range.
. Aworking and properly connected Pulse Encoder lnterface Module,

oTAC-01.

' Wrong value entered in parameter 5001 PULSE NR. A wrong value will
only be detected if the error is such that the calculated slip is greater
than 4 times the rated slip of the motor

. Encoder is not being used, but parameter 5002 ENCoDER ENABLE = I
(ENABLED).

24 OVERSPEED Motor speed is greater than 120% of the larger (in magnitude) of 2001
l,flNrfruM spEED or 2002 MAx vurv spEED. Check tor and conect:
. Parameter settings for 2001 and 2002.
. Adequacy of motor braking torque.
, Applicability of torque control.

' Brake chopper and resistor.

RESERVED Not used as of the publication of this manual

26 DRIVE ID lnternalfault. Conflguration Block Drive lD is not valid. Contact your local
ABB sales representalive.

Diagnostics
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Fault
Code

Faull Name ln
Panel Descrlption and Recgmmended Correclive Action

241 DSP T1
OVERLOAD

202 DSP T2
OVERLOAD

203 DSP T3
OVERLOAD

DSP STACK

ERROR

205 RESERVED
(obsolete)

206 OI\,4IO ID ERROR

207 EFB LOAD ERR

Error in the system
the enor number

Contact your localABB sales represenlative and report

1000 PAR HZRPI\,{

LIMITS

Parameter values are inconsistent. Check for any ofthe following:
. 2001 [flNrMUM spEEo > 2002 tr,iAxtMurv spEED.
. 2007 MrNr[4uM FREo > 2008 MAxr[ruir FREQ.

. 2001 MTNTMUM spEEo / 9908 MoroR NoM spEED is outside proper range
('50)

. 2002 MAXIMUM spEED / 9908 rvoroR NoM spEED is outside proper range
(' 50)

. 2007 MrN[vur\,lt FREo / 9907 MoToR No[4 FREo is outside proper range
(' 50)

. 2008 MAXMUM FREo / 9907 MoroR NoM FREQ is outside proper range
(, 50)

1002 RESERVED
(Obsolete)

Parameter values are inconsistent. Check for any of the lollowing:
. 1301 Ar 1 [.4rN > '1302 Ar '1 MAX.

. '1304 Al 2 MrN > 1305 Ar 2 MAx.

1003 PAR AI SCALE

1004 PAR AO SCALE Parameter values are inconsistent. Check for any oI the lollowing:
. 1504 Ao 1 MrN > 1505 Ao 1 MAX.

. 1510 Ao 2 MrN > 1511 Ao 2 rvAx.

1005 PAR PCU 2 Parameter values for power control are inconsistent: lmproper motor
nominal kVA or motor nominal power. Check for the following:
. 1.1 S (9906 MoroR NoM cuRR * 9905 MoroR NoM volr * '1.73 / PN) S 3.0
. Vvhere: PN = 1000 ' 9909 MoToR NoM PowER (if units are kv\'l)

or PN = 746 * 9909 MoroR NoM powER (if units are HP, e.g. in US)

Parameter values are inconsistent. Check for the following:
. Extension relay module not connected and
. 1410...1412 REt-^y ouTplrrs 4...6 have non-zero values

EXT ROMISSING

FBUSIiISSING
Parameter values are inconsistent. Check for and correct:
. A parameter is set for fieldbus control (e.9. 1001 ErIl cot\.rMANDs = 10

(co[rM)), but 9802 cor.irv pRor sEL = 0.

1007

1008 Parameler values are inconsistenl - 9904 MoToR crRL [,{oDE must be = 3
(scALAR: spEED), when 8123 pFA ENA9LE is activated.

Diagnastics

I

100'1 Parameter values are inconsistent. Check for the following:

' 2007 TVTNIMUM FREQ is negative, when 8123 pFA ENABLE is active.

1006

I



ACH1^O'UH Usels Manual

Fault Resetting

The ACH550 can be configured to automatically reset certain faults. Refer to
parameter Group 31: Automatic Reset.

Description and Recommended Corrective ActionFault Name ln
Panel

Fault
Code

1009 Parameter values for Power
nominal frequency or speed
. 1 s (60. 9907 MoroR NoM FREo / 9908 MoroR NoM sPEEo S 16

. 0.8 s 9908 MoroR NoM SPEED /
(120 * 9907 MoroR NoM FREQ / Motor Poles) S 0.992

stent; lmproper motor
the following:

control are inconsi
Check for both of

OVERRIDE
Both the override mode and PFA are activated at the same time. These
modes are mutually incompatible, because PFA interlocks cannot be
observed in the override mode.

10'11 PAR OVERRIOE
PARS

Overeride is enabled, but parameters are incompatible. Verify that1701 is
nol zero, and (depending on 9904 value) 1702 or 1703 is not zero.

1012 PAR PFc ro 1 lO conflguration is not complete - not enough relays are parameterized io
PFC. Or, a conflict exists between Group '14, parameter 8117, NR oF AUx
MoT, and parameter 8118, AUToCHNG TNTERV

1013 PAR PFc to 2 lO configuration is not complete - the actual number of PFC motors
(parameter 8127, MoToRS) does not match the PFC motors in Group '14

and parameter 8118 AUToCHNG TNTERV

1014 PAR PFC ro 3 lO configuration is not complete - the drive is unable to allocate a digital
inpui (interlock) for each PFC motor (parameters 8'120 TNTERLoCKS and
8127 MoroRs).

Flashing Red LED

To reset the drive for faults indicated by a flashing red LED:

. Turn off the power for 5 minutes.

Red LED

To reset the drive for faults indicated by a red LED (on, not flashing), correct the
problem and do one of the following:

. From the control panel, press RESET

. Turn off the power for 5 minutes.

Depending on the value of 1604, FAULr RESET SELECT, the following could also be '
used lo resel the drive:

. Digital input

. Serial communication

When the fault has been corrected, the motor can be started.

Diagnostlcs

250

'1010

I

A Warning! lf an external source for start command is selected and it is active,
the ACH550 may start immediately after fault reset.
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History

For reference, the last three fault codes are stored into parameters 0401, 0412,
04'13. For lhe most recent fault (identified by parameter 040'1), the drive stores
additional data (in parameters 0402...0411) to aid in troubleshooting a problem. For
example, parameter 0404 stores the motor speed at the time ofthe fault.

To clear lhe fault history (all of the Group 04, Fault History parameters):

1. Using the control panel in Parameters mode, select parameter 0401.

2. Press EDIT.

3. Press UP and Down simultaneously.

4. Press SAVE.

Correcting Alarms
The recommended corrective action for alarms is:

. Determine if the Alarm requires any corrective action (action is not always
required).

. Use "Alarm Listing" below lo Jind and address the root cause ofthe problem.

Alarm Listing

The following table lists the alarms by code number and describes each.

Alarm
Code Display Descriptign

200'l OVERCURRENT Current limiting controller is active. Check for and. correcl:

' Excessive motor load.
. lnsufficient acceleration time (parameters 2202 ACCELER TrME 1 and

2205 ACCELER nME 2).
. Faulty motor, motor cables or connections.

2AA2 OVERVOLTAGE Over voltage controller is active. Check for and conect:
. Static or transient overvoltages in the input power supply.
. lnsufficientdecelerationtime(parameters2203DEcELERTrME 1 and

2206 oEcELER rlME 2).

2003 UNDERVOLTAGE Under voltage controller is active. Check for and correct
. Undervollage on mains.

2004 DIR LOCK The change in direction being attempted is not allowed. Either
. Do not attempt to change the direction of motor rotalion, or
. Change parameter'1003 DTRECToN to allow direction change (if

reverse operation is safe).

l/o colvM

Dlagnostlcs

Fieldbus communication has timed oul. Check lor and correct:
. Fault setup (30'18 coMM FAULr FUNC and 3019 corvM FAULT nME).
. Communication settings (Group 5'l or 53 as appropriate).
. Poor connections and/or noise on line.

I

2005
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Alarm
Code Display Description

2006 A]'1 LOSS Analog input 1 is lost, or value is less than the minimum setting
Check:
. lnput source and connections
. Parameter that sets the minimum (3021)
. Parameter that sets the Alarm/Fault operation (3001)

2AO7 AI2 LOSS Analog input 2 is lost, or value is less than the minimum setting
Check:
. lnput source and connections
. Parameter that sets the minimum (3022)
. Parameter that sets the Alarm/Fault operation (3001)

2008 PANEL LOSS Panel communication is lost and either:
. Drive is in local control mode (the controlpanel displays LOC), or
. Drive is in remote control mode (REM) and is parameterized to

accept starvstop, direction or reference from the control panel.

To conect check:
. Communication lines and connections
. Parameter 3002 PANEL Loss.
. Parameters in groups 10 co[4[,4AND rNpurs and 11 REFERENCE

SELECT (if drive operation is REM).

2009 DEVICE
OVERTEMP

Drive heatsink is hol. This alarm warns that a DEVTCE ovERTE[,4p fault
may be near.
R1 ... R4 & R7/R8: 10O "C (212"F)
R5iR6: 110 'C (230 "F)
Check for and correct:
. Fan failure.
. Obstructions in the air flow.
. Dirt or dust coating on the heat sink.

' Excessive ambient temperature.
. Excessive motor load.

2010 Motor is hot, based on either the drive's estimate or on temperature
feedback. This alarm warns that a Motor Underload fault trip may be
near. Check:

' Check for overloaded molor
. Adjust the parameters used for the eslimate (3005...3009).
. Check the temperature sensors and Group 35 paramelers.

2011 UNDERLOAD

2412 I\4OTOR STALL Motor is operating in the stall region. This alarm warns that a Motor
Stall fault trip may be near.

2013
(note 1)

AUTORESET This alarm warns lhat the drive is about lo perform an automatic fault
reset, which may slart the motor.

' To control automalic reset, use parameter group 3'l AUTOMATIC
RESET.

2014
(note 1)

AUTOCHANGE This alarm warns that the PFA autochange function is active

' To control PFA, use parameter group 81 PFA CONTROL

D/agnosllcs

I

l

I 
Mor ovERrEr,lP

Motgr load is lower than expected. This alarm warns that a Motor
Undedoad fault trip may be near. Check:
. Motor and drive ratings match (motor is NOT undersized for the

drive)
. Settings on paramelers 3013 to 3015
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Alarm
Code Display

Descriptioh
2015 PFA INTERLOCK

Any motor (when Autochange is used),

hT aS la TM rnsWA ha1 th P nlerloc ks TEa acti whiVE, hc means thatthe drive ca nnot dsta fothe ng

The speed regulated motor (when Autochange is not used).
2016 Reserved

2017 OFF BUTTON Note'1

2018
(note '1)

his alarm wams that the PID sleep function is active, which means
that the motor could accelerate when the PID sleep function ends.
. To control PID sleep, use parameters 4022...4026 ot 4122.,.4126

T

2019 LD RUN Performing lD run

2020 RESERVED

2021 START ENABLE 'I

MISSING
This alarm wams that the Start Enable 1 signal is missing
. To controlStart Enable 1 funclion, use parameter 1608

To conect, check:
. Digital input configuration.
. Communicationsettings.

START ENABLE 2
MISSING

This alarm warns that the Start Enable 2 signal is missing

' To control Start Enable 2 function, use parameter 1609

To conect, check:
. Digitalinputconfiguration.
. Communicationsettings.

2023 EMERGENCY
STOP

Emergency stop activated.

2424 ENCOOER ERROR The drive is not detecting a valid encoder signal. Check for and
conect:
. Encoder presence and proper connection (reverse wired, loose

connection, or short circuit)-
. Vollage logic levels are oulside of the specifled range.
. A working and properly connected Pulse Encoder Interface Module,

oTAC-o1 .

. Wrong value entered in parameter 5001 PULSE NR A wrong value
will only be detected ifthe error is such that the calculaled slip is
greater than 4 times the rated slip of the motor.

. Encoder is not being used, but parameter 5002 ENCoDER ENABLE =
'1 (ENABLED).

FIRST START Signals that a the drive is performing a First Slart evaluation of motor
characteristics. This is normal the first time the motor is run afrer motor
parameters are entered or changed. See parameter 9910 ([4oroR rD

RUN) for a descriplion of motor models.

2425

Note L Even when the relay output is conflgured to indicate alarm conditions (e.9. parameter
1401 RELAY ourpur 1 = 5 (ALARAT) 0|16 (FLT/ALARN4)), this alarm is not indicated by a relay output

Dlagnosfics

I

I

PID SLEEP
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Maintenance

A warninq! Read "Safety" on page 3 before performing any maintenance on the

'-5 equipm-ent. lgnoring the safety instructions can cause injury or death'

Maintenance lntervals

lf installed in an appropriale environment, the drive requires very little maintenance.
This lable lists the routine maintenance intervals recommended by ABB.

Maintenance Application lnterval lnstruction

Checldreplace R7/RB
enclosure inlet air fllter

R7/R8 UL type 12
enclosures

Check every 3
months. Replace as
needed.

"Frame Sizes R7/R8 - UL
type 12 Enclosure lnletAir
Filte/ on page 258

Checldreplace R7/RB
enclosure exhaust air
filter

R7/R8 UL type 12
enclosures

Check every 6
months. Replace as
needed.

"Frame Sizes R7/R8 - UL
type 12 Enclosure Exhaust
Filters" on page 259

Check and clean
heatsink.

Depends on the
dustiness of the
environment (every
6...12 months)

See "Heatsink" on
page 254.

Replace drive module
fan.

Every six years See 'Drive Module Fan
Replacement" on
page 255.

UL type 12
enclosures

Every three years See "Enclosure Fan
Replacement - UL Type
12 Enclosures" on
page 256.

Change capacitor Frame sizes R5
and R6

Every ten years See "Capacitors" on
page 261.

Replace battery in the
Assistant control panel

All Every ten years See 'Control Panel" on
page 261.

Heatsink

The heatsink fins accumulate dust from the coo ng air. Since a dusty heatsink is less
efiicient at cooling the drive, overtemperature faults become more likely. ln a
"normal" environment (not dusty, not clean) check the heatsink annually, in a dusty
environment check more often.

Clean the heatsink as follows (when necessary):

1. Remove power from drive.

2. Remove the cooling fan (see section "Drive Module Fan Replacement" on page
255).

3. Blow clean compressed air (not humid) from bottom to top and simultaneously use a
vacuum cleaner at the air outlet to trap the dust.

Maintenance

All

A

Replace drive module
fan.

I
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Note: lf there is a risk of the dust enteri
rn another room.

ng adjoining equipment, perform the cleaning

4. Replace the cooling fan.

5. Restore power.

Drive Module Fan Replacement

The drive module fan cools the heatsink. Fan failure can be predicled by the
increasing noise from fan bearings and the gradual rise in the heatsink lemperature
in spite of heatsink cleaning. lf the drive is operated in a critical part of a process, fan
replacement is recommended once these symptoms start appearing- Replacement
fans dre available from ABB. Do not use other than ABB specified spare parts.

To monitor the running time of the cooling fan, see "Group 29: Maintenance Trig" on
page 105.

255

Frame Sizes R'l ...R4

To replace the fan:

1 . Remove power from drive.

2. Remove drive cover.

3. For Frame Size:

. R1, R2: Press together the retaining clips on the fan
cover sides, and lift.

. R3, R4: Press in on the lever located on the Ieft side
of the fan mount, and rotate the fan up and out.

4. Disconnect the fan cable.

5. lnslall the fan in reverse order.

6. Reslore power.

3

4

2

xc021

Maintenance
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Bottom Mew (R5)Frame Sizes R5 and R6

To replace the fan:

1. Remove Power from drive.

2. Remove the screws attaching the fan.

3. Remove the fan:

. R5: Swing the fan out on its hinges

. R6: Pull the fan out.

4. Disconnect the fan cable.

5. lnstall the fan in reverse order.

6. Restore power.

2

Bottom View (R6)

Frame Sizes R1 to R4

To replace the internal enclosure fan in frame sizes R1 to R4

1 . Remove power from drive.

2. Remove the front cover. 3

3. The housing that holds lhe fan in place has barbed 5
retaining clips at each corner. Press all four clips toward
lhe center to release the barbs.

4. When the clips/barbs are free, pullthe housing up to
remove from the drive.

5. Disconnect the fan cable.

6. lnstall the fan in reverse order, noling that:

. The fan air flow is up (refer to arrow on fan).

. The fan wire harness is toward the front.

. The notched housing barb is located in the righlrear corner.

. The fan cable connects just forward of the fan at the lop of the drive

Frame Sizes R5 and R6

To replace the internal enclosure fan in frame sizes R5 or R6:

. Remove power from drive.

x5023

\4022

4

2

Frame Sizes R7 and R8

Refer to the insiallation instructions supplied with the fan kit

Enclosure Fan Replacement - UL Type 12 Enclosures

UL type 12 enclosures include an additional fan (or fans) to move air through the
enclosure.

4

Maintenance
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Remove the front cover.

Lifl the fan out and disconnect the cable.
lnstall the fan in reverse order.

Restore power.

Frame Sizes R7/RB - UL type 12 Enclosures

The enclosure fan is located in the exhaust box on top of
the UL type 12 enclosure.

1. Remove the left and right filter frames of the exhaust fan
box by lifling them upwards.

2. Disconnect the fan's electrical connector from the
cabinet roof (top right lnside the cabinel).

3. Undo the four fastening screws at the corners of the fan frame. The screws are
through bolts with nuts on the inside ofthe cabinet. (Do not drop the hardware into
the drive).

5. Disconnect the fan wiring and capacltor from the fan
frame. Then remove the four screws attaching the
fan to the fan frame. Remove the old fan.

Maintenance

4. Remove the fan and fan frame as one unit.
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Capacitor6. lnstall the new fan and capacitor
with the replacement Part for ABB
in the reverse order of the above
Ensure the fan is centered on the
velocity stack and rotates freely.

Velocity
Stack

Enclosure Air Filter Replacement - UL Type 12 Enclosures

The inlet air filter for the R7/R8 UL type '12

enclosure is located in the enclosure front
door.

1 . While holding the top of the filter frame, pull
up on the bottom of the frame. The fllter
frame will slide.up approximately 3/4 inch
and can then safely removed by tilting
away from the cabinet and lifting up.

2. Lay the filter frame on a flat Work
surface. Remove the 3 retaining
brackets by squeezing the tabbed
corners in towards the middle of
each bracket until the bracket
clears the filter frame. Save these
brackets for replacement. Remove
and inspect the filter.

3. lnstall the replacemenl filter. Be
sure to tuck the filter into the grove
around the enlire flller frame. This
is very important for proper
installation.

-.+>

Maintenance

Frame Sizes R7/R8 - UL type 12 Enclosure lnlet Air Filter
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4. Reinstall the 3 filter restraining
brackets. These will prevent the
filter from being pulled out of the
filter frame.

. lnstall the cenler bracket first.

. lnstall the 2nd bracket
overlapping the center bracket
by % to the left.

. lnstall the 3nd bracket
overlapping the center bracket by % to the right.

1st filter relaining bracket

1st and 2nd filter retaining brackets

All 3 filter retaining brackels

5. lnstall the filter frame back to the cabinet door.
Carefully allgn the mounting hooks to the slots
in the cabinet door. The hooks should be
pointing down- Press in at the center of the
filter frame with your knee and gently press
down with your hands at the top of the frame.
The filter frame will slide down approximately %
inch and should be sealed securely to the door
around the entire filter frame.

+>

Frame Sizes R7/RB - UL type 12 Enclosure Exhausl Filters

The exhaust filters in the R7/RB UL type '12 enclosure are located in the exhaust box
at the top of the enclosure.

There are 2 filter frames altached to the exhaust
box.

Remove each filter frame:

. Lift up on the filter frame until il slides
approximately % inch.

. Pull away from the exhaust box to remove.

l,,laintenance

l

I

I
I

I

II
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2. Fot each filter frame, remove the
wire retainers that hold the filters
in place:

. Lay the filter frames on a flat
work surface.

The wire retainers have a
square "U' shape. Remove by
squeezing the open end of the
"U" towards lhe middle of the
"square" until the retainer top (open end of "U") clears the filter frame.

. Save the retainers for reinstallation.

3. Remove and inspect the filler.

4. lnstall clean filters.

Note! When installing DUSTLOK@ filter media, the white side
must face to outside of the cabinet, and the orange side
faces in.
Be sure to tuck the filter edges into lhe groove around the
entire filter frame. This detail is very important for proper
operation.

5. Reinstall the fllter restrainers.

lnsert lhe base of a retainer
(bottom of "U" shape) into a
filter frame channel.

Squeeze the open end of the
'U" until it clears the filter
frame.

Seat the open end of the "U"

in the filter frame channel.

. Release the retainer to its relaxed, square shape.

6. lnstall each filter frame to the bonnet on top
of the cabinet.

. Carefully align the frame's mounting
hooks with the slots in the bonnet. (The
hooks should be pointing down.)

. Press down at the top of the filter frame.
(The filter frame slides down
approximately % inch).

. Check all around the filter frame for a
secure seal to the exhaust box.

-f>

Maintenance
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Capacitors

Control Panel

The drive intermediate circuit emproys severar erectrorytic capacitors. Their rife spanis from 35,000...90,000 hours o"p"noins on Jiir; b";i;;;;5;rbient remperature.Capacitor life can be protonged ny toweiing the'arut""ii#p"r"**.
It is nol possible to predict a capacitor fairure. capacitor fairure is usuary fortowed by
a input power fuse failure or a fault trip. contact ABB if capacitor fairure is suspecred-.
Replacements ior frame size R5 and R6 are available from ABB. Do nol use other
than ABB specified spare parts.

Cleaning

Use a sofi damp cloth 10 clean the control panel. Avoid harsh cleaners which could
scratch the display window.

Battery

Note! The battery is NOT required for any control panel or drive function, except the
clock.

Maintenance

A battery is only used in Assistant control panels that have the clock funclion
available and enabled. The battery keeps the clock operating in memory during
power interruptions.

The expected life for the battery is greater than ten years. To remove the battery, use
a coin to rotate the battery holder on the back ofthe control panel. Replace the
battery with type CR2032.



ACH 550-U H lJ se/ s M anu al

262

Technical Data

Ratings
By type code, the table below provides ratings for the ACH550 adjustable speed AC
dnve, including:

. IEC ratings

. NEMA ratings (shaded columns)

. Frame size

Ratings, 208...240 Volt Drives

Abbreviated column headers are described in 'Symbols" on page 264.

Type Code Valid up to 40'C
(104 "F)

Frame Size
ACH550-xx-see below

/zlt PN

HP

Three-phase supply vollage, 208-..240 V

-04A6-2 4.6 1.0 R1

-06A6-2 R1

-47 A*2 7.5 2.0 R1

-0124-2 1'1.8 3.0 R1

-017 A-2 16.7 5.0 R,1

-0244-2 24.2 7.5 R2

-0314-2 30.8 10.0

-0464-2 46.2 15.0 R3

-059A-2 59.4 20.0 R3

-07 5A-2 7 4.8 25.4 R4

.OBBA.2 88.0 30.0 R4

-114 A-2 40.0 R4

-1434-2 '143 50.0 R6

-1784-2 178 60.0

75.0 R6

-2484-2 248 100 R6

Technical Data

1.5

Hb

221

I

I
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Ratings, 380...480 Volt Drives
Abbreviated column headers are described in "Symbols" on page 264.

Type Code Valid up lo 40"C
(1M'F)

Frame size
ACH55o-)o(-see

below
Izr
A

PN

HP

Three-phase supply voltage, 380...480 V

-03A3-4 3.3 1.5 R1

-04A.1-4 4.1 2 R1

-06A94 6.9 3

-08A8-4 8,8 5 R1

-4124-4 11 .9 -/.5
R1

-015A-4 1s.4 10 R2

-023A4 '15 R2

-031A-4 3'1 2A

-038A-4 R3

-045A4 (Note 1) 44 R3

-04444 (Note 1) 44 R4

-059A-4 59 40 R4

-07244 72 50 R4

-078A-4 (Note 1) 77 60 R4

-097A-4 (Note 1) 96 75 R4

-077A-4 (Note 1) 77 R5

-096A-4 (Note 1) 96 R5

-1254-4 (Note 1) 124 '100 R5

-124A4 (Note 1) 124 R6

-157 A-4 125 R6

150 R6

-245A4 200 R7

-316A-4 250 RB

300 R8

414 350 R8

-486A-4 486 R8

-526A-4 526 RB

-642A4 602 RB

-645A-4 645 550 R8

The ACH550-xx-045A-4 (an R3 frame size) replaces the ACH550-xx-044A-4, similarly,
ACH550-xx-078A4 (an R4 frame size) replaces the ACH550-xx-077A-4, the
ACH550-xx-097A4 (an R4 frame size) replaces the ACH550-xx-096A4, and the
ACH550-xx-124A-4 (an R4 frame size) replaces the ACH550-xx-124A-4

Technical Data

3B 25

30

30

'100

157

- 180A-4 180

1245

| 316

-368A-4 368

41444
400

450

500
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Ratings, 500...600 Volt Drives

Abbreviated column headers are described in "Symbols" on page 264

Type Code Normal Use

Frame SizeACH550-xx-
see below

lzr
A

PN

HP

Three-phase supply voltage, 500...600 V

-0247-6 2.7 2 R2

-03A9-6 3.9 3 R2

-06A1-6

-09A0-6 I 7.5 R2

-011A-6 11 10 R2

.-017A-6 17 15 R2

-0224-6 20 R3

-4274-6 27 25 R3

-032A-6 32 30 R4

-041A-6 41 40 R4

-052A-6 52 50 R4

-062A-6 62 60 R4

-077A-6 77 R6

-099A-6 100 R6

-1254-6 125 '125 R6

-144A'-6 144 150 R6

1,1x/N

/N IM
1 min. 9 min. 1 min.

PN typical motor power in normal use. The kilowatt power ratings apply to most lEC, 4-pole
motors. The Horsepower ratings apply to most 4-pole NEMA motors.

Sizing

The current ratings are the same regardless of the supply voltage within one voltage
range. To achieve the rated motor power given in the table, the rated current of the.
drive must be higher than or equal to the rated motor current.

Note 1: The ratings apply in ambienl temperature of 40 "C (104 "F).

Technical Data

5

75

Symbols
Typical ratings:
Normal use (10% overioad capability)
/z|\j contnuous rms current. 'loyo overioad is allowed for one minute in ten minutes.
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Derating

The load capacity (current and power) decreases for certain s[uations, as definedbelow. ln such situations, *^"r" rrrr nioiJip"olriJ,. t i"qri[0, oversize the drive so

For example, if your application requires .1S.4 A of motor current and a 8 kHz
switching frequency, calculate the appropriale drive size requirement as foltows:

The minimum size required : .t5.4 A / O.gO = 19.25 A
Where: 0.80 is the derating for 8 kHz switching frequency (see "Switching Frequency Derating,
below).

Refening to l2N in the ratings tables (page 262), the following drives exceed the l2p
requirement of 19.25 A: ACH550-UH-023A-4, or ACH550-UH-024A-2

Temperature Derating

ln the temperature range +40 'C...50 'C (+104 "F...122 'F) the rated output current
is decreased 1olo for every 1 'C (1 .8 "F) above +40 'C (+104 "F). Calculate the
output current by multiplying the current given in the rating table by the derating
factor.

Example lf the ambient temperature is 50 "C (+122'F) the derating factor is
1OO% - 1%fC x 10 'C = 90% or 0.90.
The output current is then 0.90 x l2x.

Altitude Derating

ln altitudes ftom 1000...4000 m (3300...13,200 fi) above sea level, the derating is '1%

for every 100 m (330 ft). lf the installation site is higher than 2000 m (6600 ft) above
sea level, please conlact your local ABB distributor or office for further information.

Single Phase Supply Derating

Fot 2O8...24O Volt series drives, a single phase supply can be used. ln that case, the
derating is 50%.

Switching Frequency Derating

When using the 8 kHz switching frequency (parameter 2606) is used, either:

. Derate Px and I2x to B0% or

. Set parameter 2607 sw FREQ crRL = 1 (oN) which allows the drive to reduce the
switching frequency iflwhen the drive's internal temperature exceeds 90 "C. See
the parameter description for 2607 for details.

When using the 12 kHz switching frequency (parameter 2606) is used, either:

. Derate:

- Px and l2x to 65% (to 50% for 600 V R4 frame sizes, that is for

ACH550-xx-032A-6...ACH550-xx-062A-6), and

- Ambient temperature maximum to 30 'C (86 'F), or
. Set parameter 2607 sw FREQ crRL = 1 (oN) which allows the drive to reduce the

switching frequency iflwhen the drive's internal temperature exceeds 80 'C. See
the parameler description for 2607 for details.

Technical Data
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a warnino! Do not operate the drive outside the nominal input line voltage

4\ range. 6ver-voltage can resull in permanent damage to the drive'

lnput Power Specifications

lnput Power Connection Specificalions

Voltage (Ul)

2OBl22Ol23Ol24O VAC 3-phase (or 1-phase) -15%...+'10% for
ACH55o-xx-xxxx-2 units.

4001415144014601480 VAC 3-phase -15%...+10% for
AC H 550-xx-Kxxx-4 units.
500/5251575/600 VAC 3-phase -15%...+10% for ACH550-xx-xxxx-6 units

Prospective short-
circuit current

(rEc 629)

Maximum allowed prospective short-circuit current in the supply is 100 kA
in a second providing that the drive's input power is protected with
appropriate fuses. US: 100,000 AlC.

Frequency 48...63 Hz

lmbalance Max. t 3% of nominal phase to phase input voltage

Fundamental power
factor (cos e)

0.98 (at nominal load)

Cable Temperature
Rating

90'C (194 "F) rating minimum

Branch Circuit Protection

The ACH550 does not include a disconnect device. A means to disconnect input
power must be installed between the AC power source and the ACH550. This
branch circuit protection must:

. Be sized to conform to applicable safety regulalions, including, but not limited 1o,

both National and local electrical codes.

. Be locked in the open position during installation and maintenance work.

The disconnect device must not be used to control the motor. lnstead use the control
panel, or commands to the l/O terminals for motor conlrol.

Fuses

The following tables provide fuse recommendations for short circuit protection on the
drive's input power. These recommendations are not requirements if branch circuit
protection is otheruise provided per NEC. UL508A manufacturers are not required to
use the recommended fuses for the purpose of UL listing a panel that includes the-
ACH550.

Technical Data

lnput Power Connections

I
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208...240 Vott, Fuses

380...480 Volt, Fuses

ACH55O-UH-
see below lnput Current (A)

lnput Fuses

lEc269 gG (A)

-03A3-4 10

-0441-4 4.1

-06A9-4 6.9

-08A8-4 8.8

-0124-4 16

-015A-4 15.4

-4234-4 23 25

-031A4 31

-038A-4 38

-04444 44

-045A-4 44

-059A-4 59 63

-0724-4 72 BO

-077 A-4 77

-o7BA-4 77

-096A-4 96 125

-097A-4 96

lnput Fuses
ACH550.UH.

see below
lnput Curent

A
IEC269 gG (A)

-04A6-2

-06A6-2

-07 Ar2
-012A-2 11.8

-017 A-2

-024A-2 24.2

-03t4-2 30.8

-4464-2

-059A-2 59.4 _.

-0754-2 74.8

-088A-2 88.0

-114A-2

-1434-2

-1784-2

-221A-2

-2484-2

Technical Data

116

100

114

143

178

350 JJS-350

ULiclaSSlJ (A) I Bussmaili'irTfte

JJS-10

.J.isr 15

30

4t JJS-4t

l5c JJS.50

6C JJS.6O

90 j,rLs-so

iJJS-roo10c

lLrs-rzs
I
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Fuses, 500...600 Yoll, Fuses

ACH550-xx-
see below

lnput Current
A

Mains Fuses

-4247-6 2.7 10

-03A9-6

-06A1-6 6.1

-0sAo-6 16

-011A-6 11

-017 A-6 17

-0224-6

-0274-6 27 35

-032A-6

-041A-6 41 50

-052A-6

-0624-6 62 BO

-077 A-6 77

-099A-6 125

125 160

-1444-6 144 200

Emergency Stop Devices

The overall design ofthe installation must include emergency stop devices and any
other safety equipment that may be needed. Pressing STOP on the drive's control
panel does NOT

. Generate an emergency stop of the motor.

. Separate the drive from dangerous potential.

lnput Fuses

lEc26e sG (A)lnput Current (A)ACH550.UH-
see below

-1244-4 160

-1254-4

-157 A-4

-180A-4

245-2454-4

-316A-4

-368A-4

-4144-4

,4864-4

-52644

-602A4 602

-645A-4 645

Does Not Apply

Technical Data

IreczessolalliULelrliJl(+):br:e,'r,i.ttjinliitii;::ll

3.9

I 50 lJJS.50
52 60

150 .] ils.-r so.

-125N6 175 : i-JJs-175

i2g.qit lrrii:;iiifi!r9i2.0.0:.tlil]:,irit:]:tli:]]irtl

124

124

157

180

316

368
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lnput Power Gables/ Wring

lnpul Wring can be either:
. 

l"t;J,l,i""Or"tor 
cable (three phases and ground/protective earth) roured through

. Four insulated conductors routed through conduit.
Size wiring according to local safety regulations, appropriate input voltage and the
drive's load current. rn any case, the co-nductor musi be tess than the mJximum fimit
defined by the terminal size (see ,,Drive,s power Connection Terminals" on page
272).

The table below lisls copper and aluminum cable types for different load currents.
These recommendations apply only for the conditions listed at the top of the table.

Based on:
. EN 60204-1 and IEC 603 -5-22001 :

. PVC insulation

. 30 "C (86'F) ambient temperature

. 70'C (158 "F) surface temperature

. Cables with concentric copper shield

. Not more than nine cables laid on cable ladder
side by side.

Al Cable
(-,n2)

Max
Load

Current
(A)

Cu Cable
(m,n2)

Max
Load

Current
(A)

3x1.5

3x2.5

3x4

3x10

3x16

Do not use aluminum
cable \r'lith frame sizes
R1...R4

3x50

3x50 3x70

3x70 3x95

3x95 3\.120

3x1503x120

3x1853x'150

3x185 3x240

274 3x (3x50)

2x (3x95)

Technical Data

tEc

l. irrc t nr" :'t o- r 6 for coDoer wrres

I ' 90'C 1194 "F] ,1:.c i.sLr:iln,l

14

I1o

62

i3x25
98 | 3x35

119 117

't43

't 65186

215

249

3/0
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Ground Connections

For personnel safety, proper operation and to reduce eleclromagnetic emission/pick-
up, the drive and the motor must be grounded at the installation site.

. Conductors must be adequately sized as required by safety regulations.

. Power cable shields must be connected to the drive PE terminal in order to meet
safety regulations.

. Power cable shields are suitable for use as equipment grounding conductors only
when the shield conductors are adequately sized as required by safety
regulations-

. In multiple drive installations, do not connect drive terminals in series.

Unsymmetrically Grounded Networks

Warning! Do not attempt to install or remove EM1 or EM3 screws while power
is applied to the drive's input terminals.A

rEc

Based on:
. EN 60204-1 and IEC 60364-5-2/2001

. PVC insulation

. 30'C (86 'F) ambient temperature

- 70 'C (158'F) surface lemperaturc
. Cables with concentric copper shield
. Not more than nine cables laid on cable ladder

side by side.

Max
Load

Curent
(A)

Cu Cable
(mm2)

Max
Load

Current
(A)

Al Cable
(mm2)

Technical Data

270

Unsymmetrically grounded networks are defined in the following table. ln such
networks, the internal connection provided by the EM3 screw (on frame sizes
R1...R4 only) must be disconnected by removing El\43. lf the grounding
configuration of the network is unknown, remove Elt43.
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Note! ACH550_UH drives a
conduit box).

re shipped with the screw removed (but included in the

271

L1E[.43 (an i\,44x16 screw) makes an internal ground connection
lhat reduces electro-magnetic emission. Where EMC (electro-
magnetic compatibility) is a concern, and the network is
symmetrically grounded, EM3 may be installed. For
reference, the diagram at right illustrates a symmetrically
grounded nelwork. L2

L3

Floating Networks

For floating networks (also known as lT, ungrounded, or impedance/resistance
grounded networks):

. Disconnect the ground connection to the internal RFlfilters:

- Frame sizes R'1...R4r Remove lhe EMI screw (unit is shipped with EM3
removed, see "Connection Diagrams" on page 17).

- Frame sizes R5...R6: Remove both the F1 and F2 screws (see page 18).

. Where EMC requirements exist, check for excessive emission propagated to
neighboring low voltage networks. ln some cases, the natural suppression in

transformers and cables is suflicient. lf in doubt, use a supply transformer wilh
static screening between the primary and secondary windings.

. Do NOT install an external RFI/EMC filter, such as one of the kils llsted in
'EN 61800-3 Compliant Molor Cables" on page 277 . Using an RFI filter grounds
the input power through the filter capacitors, which could be dangerous and could
damage the unit.

nU metrisym ca G uroly nded Networks EM3 M IJst B outGrounded at the
comer of the
delta

L1

12
L3

Grounded at lhe
mid point of a
della leg

L1

L2
L3

Single phase,
grounded at an
end point

L1

N

Three phase
Variac" without
solidly grounded
neutral

L1

a

L3
L3

Technical Data

A Warningl Do not attempt to install or remove EM1, EM3, F1 or F2 screws while
power is applied to the drive's input terminals.
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Drive's Power Connection Terminals

The following table provides specifications for the drive's power connection

terminals

1. Do not use aluminum cable wilh frame sizes R1...R4.
2. See the following section for smaller wire sizes on frame size Ro

Power Terminal Considerations - R6 Frame Size

A Warningl For R6 power terminals, if
compression lugs are supplied, they can only
be used for wire sizes that are 95 mm2 (3/0
AWG) or larger. Smaller wires will loosen and
may damage the drive, and require ring lugs as
described below.

Ring Lugs

On the R6 frame size, if the cable size used is less
than 95 mm2 (3/0 AWG) or if no compression lugs
are supplied, use ring lugs according to the following procedure.

1 . Select appropriate ring lugs from the following table,

2. Attach the supplied terminal lugs to the drive end of the cables.

3. lsolate the ends of the ring lugs with insulating tape or shrink tubing

4

2

Earthing PE Terminalu1, vt, w1
u2,V2,W2

BRKI UDC!Terminals
Max. Wire SizeTo rqueMax. Wire SizeMin. Wire Size

Nmmm2Nmmm2mm2

Frame
Size

1.316160.75RlNote 1

16 1.31.30.75 16

25 2.7R3Note I 2.5

50 5.6 50 5.610

16 70 15 7A 15

R6 185 40 185 40

R7 16 185 4A

R8 16 57

Attach appropriate ring lugs to
g.ound wires and mount with,
up to five 13/32 bolts.

Technical Data

Torque

11 111

30

2x240
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,]

4. Attach terminal lug to the drive.

Compression Lugs

Use the following procedure to attach cables
if compresslon lugs are supplied and can be 1

used.

1. Attach the supplied compression lugs to the
drive end of the cables.

2. Attach compression lug to the drive.

\

Wire Size

mm2 Ring Lug Crimping
Tool

No. of
Crimps

Bumdy
Iv1Y29-3 116

llsco ccL-6-38 tLC-10 2
Burndy YA4C-L4BOX MY29-3 125
llsco ccL-4-38

Burndy YA2C.L4BOX MY29-3 2

llsco CRC-2 tDT-12 135

llsco CCL-2.38 MT.25 1

Burndy YAl C-L4BOX MY29-3 2

llsco cRA-1-38 tDr-12 1

llsco MT-25 ,|
50

Thomas & Betts TBI\,4-B

Burndy YA25.L4BOX MY29-3 2

llsco CRB.O tor-12 I

1llsco

54109 TBM.B 3

55

Bumdy YAL26T38 MY29-3 2

llsco CRA-2/O tDI-12 1

llsco ccL-210-38 MT-25 1

70

541'10 TBM.8 3

Burndy YAL27T38 MY29-3 2

llsco CRA.3iO tor-12 I

ccL-3/0-38 MT-25 1lLsco

54111

95

Thomas & Betts TBM.8 3

YA28R4 MY29-3Burndy 2

llsco CRA-4/O tDr-12 1

llsco CCL.4/0.38 MT.25 2

Thomas & Betts 54112 TBM.B 4

95

Technical Data

I
I

Manufacturerikcmil/
I AWG

YAV6C-L2

Mr-2s 
I I

1., ','i: I

l,r2

5414A

ccL-1/G.38 lMr-25
Thomas & Betts

Thomas & Betts
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,t warning! Never connect line power to the drive
/l\ lin" roitrge applied to the output can result in

lf frequenibypassing is required, use mechani

outDut terminals: U2, V2 or W2'

permanent damage to the unit'
cally interlocked switches or

A

contactors.

Warning! Do not connect any motor with a nominal voltage less than one half
of the drive's nominal input voltage.

Warning! Disconnect the drive before conducting any voltage tolerance (Hi-
Pot) test or insulation resistance (Megger) test on the motor or motor cables.
Do not conduct these tests on the drive.

Motor Connection Specifications

Motor Connection Specifications

Frequency 0...500 Hz

Frequency Resolution 0.01 Hz

Current See "Ratings' on page 262

Field Weakening Point 10...500 Hz

Selectable: 1,4,I, or 12 kHz
('1, 4, or 8 kHz for 600 V R6 frame size, that is for
ACH550-xx-077A-6 ... ACH550-xx-144A-6)

Cable Temperature Rating 90 "C (194 "F) rating minimum

Maximum Motor Cable
Length

Max. Motor Cable Length*

fs*=1or4kHz f.* = 8 kHz or 12 kHz

R1 100 m 0r311r11:,1r;, '100 m
Irq,qo 

rt

R2 (mosl)
R6 (600 V)

200 m
100 m

650 ft :1i. 
.

330 ft
100 m
100 m

330 fl
330 fl

R3,,,R4 200 m 450 ir . 100 m

R5...R6 300 m '150 m l:.a!9 t
R7...R8 300 m Does not apply

A

A * Warning! using a motor cable longer than specified in the
chart above may cause permanent damage to the drive.

Technical Data

Motor Gonnections

Frame Size

Voltage ( U2) | O.. . U1 , S-pnase symmetrical, Umax at the lield weakening point

Switching Frequency

980 ft ::.:ri

] sBo.ftiill:l:::,.r,



Ground Fault protection

ffill"tl'il,t3"t"' "ult 
logic detects sround faurrs in rhe drive, motor, or motor cabre.

. ls NOT a personal safety or fire prolection feature.
' Can be set to trigger only a warning using parameter 30.17 EARTH FAULT.. Could-be tripped by leakage currents (input power to ground) associated wilh the

use of an optional RFI/EIvlC filter.

Grounding and Routing

Background

Motor cables require extra care in grounding and routing. The reasons have to do
with the following factors:

. Parasitlc capacitance - Capacitors are, essentially, conductors that don't touch,
but are in close proximity to each other. So, for example, there is a weak
capacitive connection between cables and any conductors they are near Such
unintenlional, but inevitable conductive paths are called parasilic capacitors.
Currents flowing ihrough these paths often create problems. For example, current
leaks to control cables can create noise interference, Ieaks to the motor can
damage bearings, and leaks to the drive or other electronic cabinets can damage
components.

. Proximity - As the conductors get closer together, capacitance increases.

. Proximal area - As the area in close proximity increases, the capacitance
increases, e.g. close parallel paths increase parasitic capacitance belween
conductors.

. AC frequency - For a given capacitance, increased AC frequency increases
currenl conductance. Hence, capacitive paths that are negligible at 50/60 Hz can
be very significant conductors at 8,000 Hz. Motor cable signals are pulses at up to
8,000 Hz and the common mode frequency can reach 48,000 Hz (8k Hz x 3
phasesx2pulseedges).

. Alternate paths - Where multiple paths exist, the most conductive path draws lhe
most current. So, the ground wiring musl be a significantly better path, in order to
reduce the current in the alternale paths, the palhs through parasitic capacitors.

The high frequencies associated with motor cables also increase the potential for
electromagnetic noise radiation. See "Molor Cable Requirements for CE & C-l'ick
Compliance" below.

Technical Data
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Motor Cable Shielding

Motor cables require shielding using conduit' armored cable or shielded cable'

. Conduit - When using conduit:

- Bridge joints with a ground conductor bonded to the conduit on each side of

the joint.

- Bond conduit run to the drive enclosure.

- Use a separate conduit run for motor cables (also separate input power and
control cables).

- Use a separate conduit run for each drive.
. Armored Cable - When using armored cable:

- Use six-conductor (3 phases and 3 grounds), type IVIC continuous corrugated
i aluminum armor cable with symmetrical grounds.

- Armored motor cable can share a cable tray with input power cables, but not
with control cables.

. Shielded Cable - For shielded cable details, see "lrilotor Cable Requirements for
CE & C-Tick Compliance" below.

Grounding

See "Ground Connections" in "lnput Power Connections" above.

For CE compliant installations and installations where EIVIC emissions must be
minimized, see "Effective Motor Cable Screens" below.

Drive's Motor Connection Terminals

The drive's motor and input power terminals have the same specifications. See
"Drive's Power Connection Terminals" above.

Motor Cable Requirements for CE & C-Tick Compliance

The requirements in this section apply for CE or C-Tick compliance.

Arlinimum Requirement (CE & C-Tick)

The motor cable must be a symmetrical three conductor cable with a concentric PE
conductor or a four conductor cable wilh a concentric shield, however, a symmetrical
constructed PE conductor is always recommended, The following figure shows the
minimum requirement for the motor cable screen (for example, MCMK, NK Cables).

lnsulation Jacket
Copper Wre Screen Helix of Copper Tape Inner lnsulation

ble Core

Technical Dah

lnput filters designed for ACH550 cannot be used in an isolated, or high impedance earlhed
industrial distribution network.
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Recommendation for Conductor Layout

The following figure

Recomme nded (C E & C-Tick)
symmetrical shielded ca ble three phase
conductors and a concent nc or otherwis
symmetri ca ly con structed PE conducto( and a
S h el d

E Shield
Conductor
and Shield

o
oo

Not allowed for motor cables (CE & C-Tick)

A four-conductor system: three phase
conductors and a protective conductor, without a
shield.

a o

compares conductor Iayout features in molor cables
Allowed (CE & C_.fick)

A separate pE conductor is required if theconoucllvtty ot the cable shield is < 50% ofthe
conductrvity of the phase conductor.

Shield

aPE

Shield

Allowed for motor cables with ohase
conductor qoss seclion up to 10 mm2.

o
oo

Effective lllotor Cable Screens

The general rule for cable screen effectiveness is: the better and tighter the cable's
screen, the lower the radialed emission level. The following figure shows an
example of an effective conslruction (for example Olflex-Servo-FD 780 CP,
Lappkabel or MCCMK, NK Cables).

lnsulation Jacket lnner lnsulator 12

L1

Braided Metallic Screen L3

EN 61800-3 Compliant Motor Cables

To comply with EN 61800-3 requirements:

. l\4otor cables must have an ef{ective screen as described in "Effective Motor
Cable Screens" on page 277 .

. Motor cable screen wires must be twisted together into a bundle (the bundle
length must be less than five times its width) and connected it to the terminal
marked + (at the bottom righthand corner of the drlve).

. frilotor cables must be grounded, at the motor end, with an EMC cable gland. The
ground must contact the cable screen all the way around the cable.

. For EN 61800-3 First Environment, Restricted Distribution (C|SPR11 Class A),
and EN 61800-3 Second Environment compliance, the drive includes an internal
filter that provides compliance for at least 30 m (100 ft.) motor cable lengths. For
some drives, longer cable lengths require an additional, external RFI/EN/C filter
as specified in the table below. The RFI/EMC filters are separale options and

Technical Data
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installation must conform to the instructions in the filter package for all cable

screen connections'

1. For any motor cable length (up to the100 m maximum length limit) compliance does not require an
additional filter.

2. Data not available at time of publication.

ontibuDistristrRe ictedt,menronEnvi6 800 F rstNfo EbCa lem Lengthaxlm sonEmd SScteuCondna diateddta cen RaComSSula pA)

Switching FrequencY (Parameter 2606)

I kHz (2606 = 8)'I or 4 kHz (2606 = 1 or 4)

Max. Length /
lnternal Filter

Max. Length /
RFliEMc Filter

Max. Lenqth /
lnternal Filter

Drive Type

ACH550-xx-o3A3-4

ACH550-xx-04A1-4

ACH550-xx-06A9-4

ACH550-xx-08A8-4

ACH550'xx-o12A-4

R1 100 m (330 ft) /
lnternal

Note 1 100 m ($0 n) i
lntemal

Note 1

ACH550-xx-o15A-4

AC H 550-xx-023A-4

R2 30 m (100 ft) /
lnternal

100 m (330 ft) /
AC540G.rF2't-3

30 m (100 ft) /
lnternal

100 m (330 ft) i
AC5400-tF21-3

ACH550-xx-o3'1A-4

ACH550-xx-038A-4

ACH550-xx-045A-4

R3 30 m (100 ft)/
lnlernal

100 m (330 ft) /
AC5400-tF31-3

30 m (100 fl)/
lntemal

100 m (330 ft)/
AC5400-tF31-3

ACH550-xx-044A-4

ACH550-xx-059A-4

AC H550-xx-072A-4

100 m (330 ft) /
ACS400-rF41-3

100 m (330 ft) /
ACS400-tF41-3

ACH550'xx-o78A-4

ACH550-xx-097A-4

R4 30 m (100 ft) /
Internal

Note 2

30 m (100 ft) /
lnternal

Nole 2

ACH550-xx-077A-4

ACH550-xx-o96A-4

Note 1

ACH55Gxx-125A-4

R5 100 m (330 ft) /
lnternal

ACH550-xx-124A-4

ACH550-xx-157A-4

ACH550-xx-180A-4

R6 100 m (330 fl) /
lnternal

Note 2 Note 2

Note 1ACH550'xx-245A-4 R7 100 m (330 n) /
lnlernal

ACH550-xx-3164-4

ACH55o-xx-368A-4

AC H550-)o(-41 4A-4

ACH550-xx-486A-4

ACH550-xx-526A-4

ACH550-xx-602A-4

ACH550-xx-645A-4

RB

Does Not Apply

Technical Data
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Max. Length i I

RFUEMC Filter i

I

(crsPR1l

100 m (330 ft) i
lnternal

Note 1
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A Warning! Do not use RFUEMC filters in a floating, or impedance grounded
network.

For EN 6'1800-3 First Environment, Unrestricted Distribution, (C|SPR11 Class B)
compliance with conducted emission limits, all drives require an additional,
external RFI/EMC fllter, and cable lengths are limited as specified in lhe table
below. The RFI/EMC fllters are separate options and installation must conform to
the instructions in the filter package for all cable screen connections.

Notel The filter does not assure compliance with radiated emissions limits

279

Maximum Cable Length for EN 61800-3 CE First Environment, Unrestricted Distribution
(CISPR'l't Class B) Compliance (Conducted Emissions Only)

Drive Type

Switching Frequency (Parameter 2606)

1 or 4 kHz (2606 = I or 4) 8 kHz (2606 = 8)

Max. Length / RFI/EMC Filter Max. Length i RFUEMC Filter

ACH550-)c(-03A3-4 R1 10m(33ft)/
ACS400-tF11-3

10m(33ft)/
ACS400-tF11-3

ACH550-xx-04A1-4

ACH550-xx-06A9-4

AC H550-)o(-08A8-4

AC H550-xx-01 2A-4

ACH550-xx-015A{ R2 10 m (33 ft) /
AC5400-1F21-3

10 m (33 ft)/
ACS400-tF21-3

ACH550-xx-o23A-4

AC H550-xx-031A-4 R3 10 m (33 ft) /
AC54001F31-3

10m(33n)/
ACS400-1F31-3

ACH550-xx{38A-4

ACH550-xx-045A-4

ACH550-)o(-044A-4 R4 10m(33ft)/
AC5400-tF41-3

10 m (33 ft) /
ACS400-tF41-3

ACH550-xx-059A-4

ACH550-)c(-072A-4

ACH550-xx-o78A-4

ACH550-xx-o97A-4

A Warning! Oo not use RFVEMC filters in a floating, or impedance grounded
network,

Technical Data



280 ACH55O-uH User's Manual

Gontro! Connections

Control Connection Specifications

Control Connection Specifications

Analog lnputs and
Outputs

See table heading "Drive Control Terminal Description" on page 282

Digital input impedance 1.5 kcr Maximum voltage for digital inpuls is 30 V

Relays
(Digital Outputs)

Max. contact voltage: 30 V DC, 250 VAC
Max. contacl current / power: 6 A, 30 V DC; 1500 VA, 250 V AC

Max. mnlinuous current: 2 A rms (cos I = 1), 1Arms(cosI=0.4)
Minimum load: 500 mW (12 V 10 mA)

Contact material: Silver-nickel (A9N)

lsolation between relay digital outputs, test voltage: 2.5 kV rms, 1 minute

Control Cables

G e n e ra I Re co m m en d ati o ns

Use multi-core cables with a braided copper wire screen, temperature rated at 60 'C
(140 'F) or above:

Double Shielded
Example: JAMAK by Draka NK Cables

Single Shielded
Example: NO[/AK by Draka NK Cables

At the drlve end, twist the screen together into a bundle not longer than five times its
width and connected to terminal X1-1 (for digital and analog l/O cables) or to either
X1-28 or X1-32 (for RS485 cables).

Route control cables to minimize radiation to the cable:

. Route as far away as possible from the input power and motor cables (at least
20 cm (8 in)).

. Where control cables must cross power Gables make sure they are at an angle as
near 90' as possible.

. Stay at leasl 20 cm (8 in) from the sides of the drive.

Use care in mixing signal types on the same cable:

. Do not mix analog and digital input signals on the same cable.

. Run relay-controlled signals as lwisted pairs (especially if voltage > 48 V). Relay-
controlled signals using less than 48 V can be run in the same cables as digital
input signals.

Technical Data

Note! Never mix 24 VDC and 115/230 VAC signals in the same cable

Digital lnputs
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Note! Triacs used as sources for drive inputs, may haveexcessive leakage current in the OFF state, enough toread as ON to drive inputs. Driving two or more inputs,
ng or eliminating the I 1.0 uF

250 v
Drive
lnputsdlvides the Ieakage current, reduci

problem. An a Iternative is to add a small capacitive load
- see figure

Triac

A WARNING! Relay coils generate noise
spikes in response to steps in applied
power, To avoid drive damage from such
spikes, all AC relay coils mounted across
drive inputs require R-C snubbers, and all
DC relay coils mounted across drive
outputs require diodes - see figure.

AC Coil

DC Coil

Drive
lnputs

Typical R-C
Snubber

Drive
Outputs

Analog Cables

Recommendations for analog signal runs:

. Use double shielded, twisted pair cable.

. Use one individually shielded pair for each signal.

. Do not use a common retum for different analog signals.

Digital Cables

Recommendation for digital signal runs: A double shielded cable is the best
allemative, but single-shielded, twisted, multi-pair cable is also usable.

Control Panel Cable

lf the control panel is connected to the drive with a cable, use only Category 5 Patch
ethernet cable.

Drive's Control Connection Terminals

The following table provides specifications for the drive's control terminals

Frame Size
Control

Maximum Wire Size Torque

mm2 Ir Nm

A 1.5 16 0.4 0.3

Control Terminal Descriptions

The following full-page diagram provides a general description of the control

terminals on the drive. For specific application details, see the "Application Macros"
on page 44.

0.47 uF

33 Ohm

+
Diode

Note! Terminals 3, 6, and I are at the same potential

Technical Data

I
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Notel For safety reasons the fault relay signals a 'fault" when the ACH550 is

powered down

Diive Control Terminal Descriptlonxl
Terminalfor signal cable screen. (Connected internally to chassis groun d.)

1 SCR

Analog input channel '1, programmable. Delault = external reference. Resolulion
0.1ok, accvacy !1Yo

oJ1:Al1 OFF: 0(2)...10 V (& = 312 ko)

9>

Arl

J1:Al1 ON: 0(4)...20 mA (R = 100 O)
ot for OFF for ON

2

Analog input circuit common (connected internally to chassis gnd. through 1 Mo)3 AGND

4 +10 V Potentiometer relerence source: 10 V !2o/o, max.10 mA (1ko S R I 1oko)

Analog input channel 2, programmable. Delault2 = PID feedback. Resolution 0.1%,
aewac'Y !'lo/o.

9>
o

.J1:Al2 OFF: 0(2)...10 V (R' = 312 1921
ior ON_) or, for OFF

5 A2

J1:Al2 ON:0(4)...20 mA (Ri= 100 o)

6 AGN D Analog input circuit common (connected internally to chassls gnd. through 1 MO)

7 AO1 Analog output, programmable. Default = frequency. 0 20 mA (load < 500 O)

8 AO2 Analog output, programmable. Default2 = current.0...20 mA (load < 5OO O)

o
tD
-9

I AGND Analog output circult common (connected intemally to chassis gnd. through 1 MO)

10 +24Y Auxiliary voltage output 24 VDC / 250 mA (reference to GND), short circuit
protected.

11 GND Auxiliary voltage output common (connected internally as floating)

12 DCOM Digital input common. To activate a digital input, there must be >+'10 V
(or <-10 V) between that input and DCOM. The 24 V may be provided by the
ACH550 (X1-10) or by an extemal 12...24 V source of either polarity.

'13 Dl'1 = slarustopDigital input 1, programmable. Defa

14 o2 Digital input 2, programmable. Default2 = not conflgured

Dl3 Digital 
'nput 

3, programmable. Default2 = constant (preset) speed.

16 Dt4 Digital input 4, programmable. Default2 = safety interlock

17 Dt5 Digjtal input 5, programmable. Default2 = not configured

tL

E

o

18 Dt6 Digital input 6, programmable. DeFault2 = not conllgured

19 ROl C

2A ROlA

21 ROl B
r Relay ouhut 1, programmable. Default2 = Ready

Maximum: 250 VAC / 30 VDC, 2 A
Minimum: 500 mW (12 V, 10 mA)

22 RO2C

23 RO2A

24 RO2B

_l
\l

Relay output 2, programmable. Defaul
l\4aximum: 250 VAC / 30 VDC, 2 A
Minimum: 500 mW (12 V 10 rnA)

= Running

25 RO3C

26 RO3A

o

&

27 RO3B

Relay output 3, programmable. Default2 = Fault C1)
Maximum: 250 VAC / 30 VDC, 2 A
Minimum: 500 mW (12 V 10 mA)

Technical Data

1 Digital input ,mpedance 1.5 kcl Maximum voltage for digitat inputs is 30 V

I

I
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*"0. varues specrlied are
vou can whe the digital input terminals in either a pNp
PNP mnnection (source)
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for the HVAC d€fault ma6o. see

or NPN configuration.
NPN connection (sink)

xt

Efficiency

Gooling

Serial Communications

Terminals 28...32 provide RS485 serial communication connections used to control
or monitor the drive from a fieldbus controller. See "Embedded Fieldbus" on page
154 for details.

Approximately 98% at nominal power level

Air FloW 208...240 Volt Drives

The following table lists heat loss and air flow data for 208...240 Volt drives

10 +24V-
11 GND
12 DCOM
13 Dt1
14 at2
15 Dt3
16 Dl4
17 Dt5
18 Dl6

10 +24-
11 GNb-
12 Dcof
13 Dt1
14 Dl2
15 Dt3
16 Dt4
17 Dt5
18 Dt6

Cooling Specifications

Method lnternal fan, flow direction from bottom to top.

Requlrement

R1...R6: Free space above and below ACH550 drive: 200 mm (8 in).

R7/R8: Free space in front ol onclosure: 152 mm (6 in).

R7/R8: Free space above enclosure: None required for cooling.

R7/R8: Free space at sides of enclosure; None required for cooling - ACH550
enclosures can be mounted side-by-side.

R7/R8: Also see "Additional Free Space Recommendalions" on page 289.

Drive Heat Loss Air Flow

ACH550-xx- Frame Size m3/h

-0446-2 R1 44

-06A6-2 R1 44

-0745-2 R1 276 44

-4124-2 R1 116 404 ,,ttir..
44

-017 A-2 R1 161 44

R2 227 /76 .

-031A-2 285 8B

-4464-2 R3 424 lr+:+

Technical Data

ET-U/Hr

26

-0244-2

52.:.:..
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Air Flow, 380. ..480 Volt Drives

The following table lists heat loss and airflow data for 380.-.480 Volt drives.

Air Flow
Heat Loss

Orive

Frame SizeACH550-xx-

-059A-2

-0754-2
786-088A-2

1414-1',\44-2

'1268-1434'-2

1575-178A-2

1952-2214-2

-2484-2 2'189

Drive Heat Loss Air Flow

ACH550-xx- Frame Size BTU/Hr m3/h fli/min

-03A3-4 R,I 40 1,, 44

-0441-4 R1 44

-06494 R1 97 44

-08A8-4 R1 44 2

-01244 R1 172 44

-015A-4 R2 BB

-4234-4 R2 337 BB

-031A-4 R3 457 134

-038A-4 562 134

-04544 R3 667 134

-044A-4 R4 667 280

-059A-4 R4 907 280

-0724-4 R4 1120 280

-078A-4 R4 1295 280

-0s7A-4 R4 1440 280

-077 A-4 R5 1295 168

-096A4 R5 1440 '168

-1254-4 R5 1940 168

-124A.-4 R6 1940 405

-157 A-4 R6 2310 405

-180A-4 R6 2810 959( 405

-2454-4 R7 300 ls
-3164-4 R8 5300 700

-368A-4 RB 6850 lz:ooo 700

-4144-4 RB 7000 lzaooo 700 I tzzo

Technical Data

134536

R4

R6

R6

26

177 .:.

lzo

i133

I 587, 26

792 52

l:1560r
191 B 7g

2276 79

227 6 165

3096 165

3820 165

I 165 i" rrl

l+ers 165

l.ttz7
.4915 oo

,6621

| 238

l3B5o 13000

llBooo | 1220

1220
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Air Flow, 500...600 Volt Drives

The following table lists heat loss and air flow data for S00...600 Vott drives.

Type Code
Frame Size

Heat Loss Air Flow

ACH55O.UH-
see below m3/h

i-
fr'h

Three-phase supply voltage, 500...600 V

-0247-6 88

-03A9-6 R2 68 8B

-06A'l-6 R2 124 BB

-09A0-6 R2 170 8B

-0'114-6 R2 232 88

-017A-6 R2 88

-022N6 R3 457 134

-027A-6 562 134

-0324-6 R4 667 2BO

-0414-6 R4 280

-052A-6 R4 1120 280

R4 1295 2AO

-077A-6 R6 1504 405

-099A-6 R6 1821 405

-125A-6 R6 2442 405

-144A-6 R6 2813 9607 405

Dimensions and Weights
The dimensions and mass for the ACH550 depend on the frame size and enclosure
type. lf unsure of frame size, first, llnd the 'Type' code on the drive labels. Then look
up that lype code in the "Technical Data" on page 262, to determine the frame size.
A complete set of dimensional drawings for ACH550 drives is located in lhe ACH550
Technical Reference manual.

Drive
Heat Loss

ACH5sG)o(- Air FlowFrame Size
-486A-4 R8 7600

700-526A4 R8 7800
700

-602A4 R8 8100 700
-645A-4 R8 9100 700

Technical Data

BTUi Hr

157 ls2

2.32

I azs l"'

581 152

I 115C t52

1156,,qt ,

1918

2256 165

907 I 3oE6a?

3820 i 165

lotaq;
5136

6219 238

B3 39 23B i':l:'

1220
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Mounting Dimensions

R1 -.RO l,lounting Dimensions

vl2

See DetailA

See Detail B

* Center to cenler dimension

o .c

b d

Detail A Detail B

H,1

UL type 1 and UL type 12 - Dimensions for each Frame Size

Ref
R1 R2 R4 R6

l
mm

I
mm mm

l,mm inmm
l

] 'n
mm

98.0
t,

98.0 160 238 1,s.a . 263

w2* t: l' 98.0 lrn 98.0 t- l:
H1* 318 418 Ir 473 18.6 578 sea 

) 
zt.z 675 lz

a 5.5 6.5 6.5 9.0 loar
b '10.0 10.0 13.0 13.0 14.0

c 5.5 8.0 8.0 8.5

d 5.5 6.5 a.25 6.5 6.5 lo.zs 9.0 lo
Mounting Hardware

Ms [45 #10 Nt5 #10 tvl5 #1 l\,t6 1i1 5/16

Technical Data

I

I

I

R3

3.9, 6.3 160 10.4

1.3:9.:irrr

12.5 :22-8

4.2 0.2 a.25 f o,z.s-. t, 6.5 A.25

0.4 o.4 0.5 105.' fi a 0.55 lo.ss
a.2 o.2 0.: 0.3 8.5 0.3 10.3

a2 0.2 a25

M8
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R7...RB Mou nti ng Dimen sions

Weight

The following table lists typical maximum weights for each frame size. Variations
within each frame size (due to componenls associated with voltage/current ratings,
and options) are minor.

Rr...R6

Enclosure

Weight

R4 R5 R6

kol kg ko I lb. ks !1. kg ks i rb.

UL type 1 6.5 24 34 69

UL type 12 8.2 11 .2 38.5

R7 ...R8

Enclosure

Weiqht

R7

kg

UL type 1 224 laoo Jzzo
24. I*5

UL 1type and LU 1 2type Dimen sstoh tfo each Frame Size
R7&R8

Ref.
mm Top View

806

D 659

a 675

b 474.5

c 61

d 65.5

Mounting Hardware

11 mm

-t
D

_t

T--1- "-"ld
b

I

Technical Data

Rllnz R3

lrb. l!.r.,.

'14.c 9.tr I 1e.s 16 35.0 I rsz

|24 7 1s.5 140.8 26.5 ] 58.4 84i-91 B6 I tsor

hg lb. J':I:

UL type 12

I
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Outside Dimensions - R1"'RG

outside dimensions depend on frame size and enclosure type' as defined below'

H

l-*--l

l-*'---l

D

x0031

H3

n
4

E

UL type I - Outside Dimensions by Frame Size (R1...R6)

Ref.
R1 R2 R4 R5 R6

mm mm I'nmm .m]in mm

125 125 203 265
I

300

H 330 430 490 li9. 596 602 700

H3 369 469 689 736 BBO

D
,)a') 8.3 231 I s.' 262 286 400

t

Ir
t
I

trt

UL type 12 - Outside Dimensions by Frame Size (R'l..,RG)

Ref R,1 R2 R3 R4 R5 R6

mm i mm mm I'n mm lr. mm in mm in

213 369 410

w2 222 222 zet ltc zat lt 369 410

H3 461 561 t,, ezs lzt 760 lzss 776 l:os 924 364

D 234 246 9.7
I

285 309 12 2 423

Technical Data

H3

in

8.4 213 8.4 1C.1 10.1 14.5 16.1 -

8.7 8.7 14.5 16.1

9.2 10.0 11:2 16.6 -

R3

tn tn mm tn

4.9 4.9 8.0 203 8.0 10.4 11 .8

13.0 16.9 23.4 23,7 27.6

14.5 18.5 583 23.0 27.1 29.0

8.7 10.3 11.3 15.8

Tr
I
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Degrees of Protection
Available enclosures:

. uL type 1 (NEMA 1 llP zllenclosure The site must be free. of airborne dust'

corrosive gases or liquids, unl 
"onJ*tiu" 

contaminants such as condensation'

carbon dust, and metallic particles

. UL type 12 (NEIVA 12 llP 54) enclosure. This enclosure provides protection from

airborne dust and light sprays or splashing water from all dlrections.

Compared to the UL type 1 enclosure, the UL type 12 enclosure has:

. The same internal ptastic shell as lhe UL type 1 enclosure

. A different outer plastic cover

. An additional internal fan to improve cooling.

. Larger dimensions

. The same raiing (does not require a derating).

Plenum Rating: ACH550 drives (UL type 1 & 12) have been evaluated in accordance
with the requirements of UL508, meets all of lhe requirements for plenum rated
drives, and is "Suitable for Installation in a Compartment Handling Conditioned Aif'.

Technical Data
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The following tabte tists the ACH550 environmental requirements.

The following lable lists the standard stress testing that the ACH550 passes

Ambient Environment u relneReq nts

lnstallation Site ahdStorage Tran sportation theprotectiv package

Altitude

0...1000 m (0...3,300 fl)
1000...2000 m (3,300...6.600 n) if
PN and 12 derated '1% every 1Od m
above 1000 m (300 ft above 3,300 ft)

Ambient
lemperature

Min. -15 oC (5 oF) - no frosl allowed

Max. (fsw = 1 or 4) 40 oC ('lO4 oD;

50.c l't22.F) rt
PN and 12 derated to 90%

Max. (fsw = 8) 40 "C (104 oF) if
PN and 12 derated to 80o/o

Max. (fsw = 12) 30 rc (86 oF) if
PN and 12 derated to 65% (to 50% for
600 V R4 frame sizes, that is for
ACH550-)o(-032A-6...Ach550-)o(-
062A-6).

-40...70 oc (40...1s8 oF)

Relative
humidity

< 95% (non-condensing)

Storage
. No conductive dust allowed.
. chemical gases: Class 1C2
. solid particles: C,ass'l52
Transportation
. No conductive dust allowed.
. Chemical gases: Class 2C2
. Solid particles: Class 2S2

Contamination
levels

(tEc 721.3-3)

No conductive dust allowed-

The ACH550 should be installed in
clean air according to enclosure
classification.

Cooling air must be clean, free from
corrosive materials and free from
electrically conductive dust.

Chemical gases: Class 3C2

Solid particles: Class 3S2

Stress Tests

Without Shipping Package lnside Shipping Package

Sinusoidal
vibration

Mechanical conditions: In accordance
with IEC 6072'1-3-3, Class 3M4
. 2...9 Hz 3.0 mm (0.12 in)

. 9...200 Hz lO rn/s2 1aa rus21

ln accordance with ISTA lA and 1B
specifications.

Shock
Not allowed ln accordance with IEC 68-2-29:

max. 1oo m/s2 (330 ffys2), llms (36 frs)

Free fall

Nol allowed 76 cm (30 in), frame size R1 '
61cm (24 in), frame size R2

46 cm (18 in), frame size R3

31 cm (12 in), frame size R4

25 cm (10 in), frame size R5

15 cm (6 in), frame size R6

Technical Data
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Materials
Material Specifiqa ons

Drive enclosure

Rl...R6:
. PC/ABS 2.5 mm, color NCS '1502-Y (RAL 9002'l / PMS 420 C and 425 C)

. Hot-dip zinc coated steel sheet 1-5. .2 mm, thickness of coating 100

Package

R1-..R6: Conugated board, expanded polystyrene, plywood, raw wood (heat
dried). Package wrap consists of one or more of the following; PE-LD plastic
wrap, PP or steel bands.

R7...R8: Wood pallet

The drive contains raw materials that should be recycled to preserve enerqy
and natural resources. The package malerials are environmentally compatible
and recyclable, All metal parts can be recycled. The plastic parts can either be
recycled or burned under controlled circumstances, according to local
regulations. l\,4ost recyclable parts are marked with recycling marks.

lf recycling is not feasible, all pads excluding electrolytic capacitors and printed
circuit boards can be landfllled. The DC capacitors contain electrol).ie and the
printed circuit boards contain lead, both ofwhich will be classifled as hazardous
waste within the EU. They must be removed and handled according to local
regulations.

For further information on environmental aspects and more detailed recycling
inslructions, please contact your localABB distributor.

Technical Data

micrometers
. Cast aluminium AlSi
. Extruded aluminium AlSi
R7...R8: Sheet metal

Oisposal
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Applicable Standards

Drive compliance with fhe follou
on tne type code label ring standards is identified b! the standarls "6311s,

Compliance ls valid with the following provisions:

. The motor and control cables are chosen as specified in this manual

. The installation rules of this manual are followed.

UL Markings

When a UL mark is attached to the ACH550 AC drive, it verifies that the drive follows
lhe provisions of UL 508C.

When a CSA mark is attached to the ACH550 AC drive, it verifles that the drive
follows the provisions of C22.2 No. 14.

The ACH550 is UL and CSA listed to 100 KAIC without use of input fuses or circuit
breaker. For end-users convenience, the section "Fuses" provides fuse
recommendations. Branch circuit protection must to be provided per local code,

Note! UL508A manufactures are not required lo use the fuse recommendations for
the purpose of UL Listing a panel with an ACH550 AFD.

The ACH550 has an electronic motor protection feature that complies with the
requirements of UL 508C and CSA C22.2 No. 14. When this feature is selected and
properly adjusted, addilional overload protection is nol required unless more than
one motor is connecled to the drive or unless additional protection is required by
applicable safety regulations. See parameters 3005 (Mor rHERN/ pRor) and 3006
(MoT IHERM TIME).

Mark
Applicable Standards

EN 50178 (1e97) Electronic equipment for use in power insiallations
EN 60204- l (1997 +
conigendum Sep. 1998)

assembler of the machine is respo
. An emergency-stop device
. A supply disconnecting device

ce:
for

S of mach ineafety le cactri (l i1ry mof acheq p sne art
Ge ralne mentsre srorsrequ lan Thecompl fl aln

nsl b e n ta s

EN 60529 (1991 +
corrigendum May '1993 +
amendment A1:2000)

Degrees of protoction provided by enclosures (lp code)

((r

EMC product standard including specific test methods

EMC producl standard including specific test methods

@
L6TEO

c US

UL 50BC and
C22.2 No. 14

UL Standard for Safety, Power Conversion Equipment, second
edition and CSA Standard for lndustrial Control Equipment

@.
C22.2 No. 14 CSA Standard for lndustrial Control Equipment

Technical Data

- l--

1:

I eru oraoo-s 1rsoo1 *
I Amendment A11 (2000)

@, ltli;sgH[i,'?]J..,
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The drives are to be used in a controlled environment' See section "Ambient

il;iti;;;";" pase 2el for specific limits'

For open type enctosures, units must be mounted inside an enclosure per National

Erectricat code and ro".r 
"r."tn""iJoJ".. 

op"^ typ" gnclosures are lP21 / UL type

1 units without the conduit oox a /-oi ".".i'- ipS+ I UL type 12 units withoul the

conduit plate and/or top cover'

EMC (Europe, Australia, and New Zealand)

This section describes conformance with EMC requirements (in Europe, Australia,

and New Zealand).

CE Marking

When a CE mark is attached to the ACH550 AC drive, it verifies that the drive follows
the provisions of the European Low Vollage and EMC Directives (Directive
73l23lEEC, as amended by 93/68/EEC and Directive 89/336/EEC, as amended by
93/68/EEC). The corresponding declarations are available on request and can be
found using the'internet at: http://wwwabb.com.

The EMC Directive defines the requirements for immunity and emissions of electrical
equipment used in European Economic Area. The EIV1C product standard
EN 61800-3 covers the requiremenls stated for drives, such as the ACH550. The
drive complies with the First environment (restricted dislribution) and Second
Environment limits of EN/lEC 61800-3.

C-Tick Marking

When a C-Tick mark is attached to the ACH550 drive, it verifies compliance with the
relevant standard, IEC 61800-3 (1996) -Adjustable speed electrical power drive
systems - Part 3: EMC product standard including specific test methods, mandated
by the Trans-Tasman Electromagnetic Compatibility Scheme. The drive complies
with the First environment (restricted distribution) and Second Environment Iimits of
EN/tEC 61800-3.

Ele ctrom ag n etic Env iron m e nts

Product standard EN 6'1800-3 (Adjustable speed electrical power drive systems -
Part 3: EMC product standard including specific test methods) defines First
Environment as environmenl lhat includes domestic premises. lt also includes
establishments directly connected without inlermediate transformers to a low voltage
power supply network which supplies buildings used for domestic purposes.

Second Environment includes establishments other lhan those directly connected
to a low voltage power supply network which supplies buildings used for domestic'
purposes.

Technical Data
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The manufacturer is not responsible for:
' Any costs resultinq from a failure if the installation, commissioning, repair,arteration, or ambient condirions.of rhe dd* J;-notilii ii"""Lqrir"r.nt"specified in the documentation delivered with the unit and other retevantdocumentation.

. Units subjected to misuse, negligence or accident.

. Units comprised of materials provided or designs stipulated by the purchaser.
ln no event shall the manufacturer, its suppliers or subcontractors be liable for
special, indirect, incidental or consequential damages, losses or penalties.

lf you have any questions concerning your ABB drive, please contact the local
dishibutor or ABB office. The technical data, information and speciflcations are valid
at the time of printing. The manufacturer reserves the right to modifications without
prior notice.

Technical Data
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Numerics
oxxxx register

EFB iunction codes.
EFBmapping. ...

l xxxx reqister
EFB-Iunction codes.
EFBmapping.....

3xxxx register
EFB function codes.
EFBmapping.....

4xxxx register
EFB function codes.......
EFB mapping

acceleration
at aux. stop (PFA), parameter.
comfensaiioi, piiaineiei. . . . . .

ramp select, parameter. .......
ramp shape, parameter .......
ramp time (PFA). parameter. . . .

ramp zero select, parameter. . . .

time, parameter.
/deceleration, parameter group. .

activate (external PID), parameter . .

actual input (PlD). parameters .....
actual max. (PlD), parameters . . .

actual min. 1bto1,'larameters . . . . .

actual signals, parameter group . , .

actualvalue
mapping, FBA, generic proflle. .

actual values
scaling, EFB comm. . .. ......

ACH550-UH lJsels Manual

analoo inout
BACnet object listing " '

data parameter'
fault lirnit, parameters ' '
filter. oarameters
less than min. auto. reset, parameter'
less than min., [ault parameter. . . . .

loss, fault codes
maximum, parameters .

171

174
173

't7 4
174

minimum, parameters,.....
N2 object listing

.219

.. 63

. 108

..80

. 110

. 106

. 246

..80

..80

. 192

..80

282
282

. 219

..84

..84

..84

..84

..84

..63

..85

. 194

..84

..60

A

176
174

. parameter group. .

analog l/O

251
89

251

B
backing up parameters (Assistant panel) . .

backup
drive parameters

251
291
265

connections
specincaiions.............. : :. :..

analog output
BACnet ob;ecl listing . . .

contentmax.,parameters ..........
content min.. paramelers
current max., parameters. . .. . .. .. ..
current min., parameters
data content, parameters.
data parameter.
filter, paramelers
N2 object lisling
parameler group.

application block output, data parameter . .

application macro, parameter.
applications

see macros
autochange

interval, parameter
level,.parameter .

overvrew.
starting ordercounter. .. .. . . . ,. . . ..

automatic reset
see reset, automatic

auxiliary motor
see motor, auxiliary

151
't01
98
98

151

98
98

134
129
130
'130

66

scaling, F
scaling, F
scaling, F
scaling, F

airflow.... .

alarm
codes , .

listi
altitude

8A....._.,..
BA, ABB drives
BA, generic pro
LN fieldbus .. .

p
fit

rofile
e

loo
232
24'l

201
283

145
145
l4c
146

enable display, parameter JO

36

ng

environment limit
shipping limit. . .

altitude derating... .

analog cable
requirements. . .

lndex
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BACnet
autobaud detection
oatalink layer ... . :...
mac td

ma;B'?.,lEffJ.r,;,'"?-i . :
ooject, analog inputs.....
ooJect, analog outputs. . . .
object, analog values ....
object, binaryinputs .....
object, binary outputs . . . .

object, binaryvalues.....
object, definitions .......
pics, statement

comm
fault function, parameter
rautttime,parameter ..... ..... 

:.
lf"tis: B:[:r:;:i,.r,"si,' o" .,..tu,.
retay output word, o.ta piri.drii . . .vatues, data parameter_ - -

comm (EFB)
actual value scalino
actualvatues ...."... :. :... ... -
also see RS232
analog output control, activate... ...
commfaultresponse .............

.. 212.. 212

.. 212.. 213.. 219.. 219.. 220

.. 216

.. 216

..217

.. 215

.. 213

.. 212
212
215

...;...261

.......2't2

. ...... 138

216
193

297

..108

..108

..153
64
64

216
195
zoo
107
138

prcs, summary. . . .

services supported
support,matrix...

battery, assistant control panel
maintenance procedure,...

baud rate detection, BACnet . . . .

baud rate (RS232), parameter. . .

binary input
BACnet object listing. . . .-. . .

N2 object listing.
binary output

BACnet object li
N2 object listing

sting

branch circuitprotection ........
break point frequency, fault parameiei
buffer overruns (count), parameter . . .

c
cable requirements

grounding
il,ui6;e;.............. : :

motor. . . .

capacitor
charge maintenance interval. . .

maintenance procedure . . ....
CB

see control board
CE marking
ClSPRl l class A

radiation limits... .. . .

ClSPRl l class B
radiation limits.... .. .

config file, faultcode.... ........
conflguration.
configure for toss of communication
control interface
control word
diagnostics.
drive control of functions, activate .

exceptioncodes.....
fault code 28.
fault code 31 .

fault code 32.
fault code 33.
fault codes
fault tracing parameters. .. ..
fault, duplicate stations. . . . . -

fault, intermittent off-line. . . . .

fault, no master station on line
fault,swapped wires.. ......
feedbackfrom drive ........
feedback from drive, mailbox .

inputref. sel., activate .... ..
installation
mailbox, param. read/write. . .

misc. drive control, activate . .

modbusactualvalues. ......
normal operation
overytew .

parameter group. . . . . . .. . . . . . .. .

paramelers.
PID control setpoint source, activate
planning.
prollles . .

protocol. parametergroup ........
reference scaling, ABB drives proflle
relay output control, activate .. .. ..
set-up . . .

starustopcontrol, activate ........
state diagram
status word .

status. parameter.
termination

270
269
276

254
zol

. 168,

165
138
164
164
248
157
168
155
178
't67
160
177
168
169
169
169
248
167
168
169
168
'168
165
toc

'1 61
156
165
162

to/
154
138
140
164
155
171
139
187
163
157
160
186
18't
139
156

294

277

279
40clock . . .

com (EFB)
baud rate, parameter.
control profile, parameter . ... ..
CRC errors (count), parameter. .

ok messages (count), parameter
parity, parameter.
protocol id, parameter. . . . . . . . .

station id, parameter ,

UART errors (count), parameter.

139
139
139
139
139
139
139
139

lndex



comm (FBA)

analog outPut control, actlvale
comm fault resPonse . . :
i6nnq r,le cpt iirmware revision' parameter
confi6 file id revision, Parameter '
config file revision, Parameter.
conliguration
control interface
control word
conlrol word, ABB drives.
dragnostics
drive feedback
fieldbus control, activate . .

Iieldbus CPI firmware revision, parameter .

298

lieldbus parameters .. . . .

fieldbus status. parameter
fieldbus type, parameter.
input ref. sel., activate. .

installation.
overview .
parameter group .

PID control setpoint source, activate
planning.
prolocol listing.
reference,
relay output control, activate. . . . . . .

set-up . ..
starvstop control, activale. . . . . . . . .

state diagram, ABB drives
status word
statusword,ABB drives......... .

compressionlugs....
conduit

kit......
config file

CPI Jirmware revision, parameter . . .

fault code
id revision, parameter.
revrsion, parameter

connections
EFBcomm.......
FBAmodule ......

constant speed
see speed, constant

construction code .. ..
contamination levels

environment limit.
shipping limit.

contrast, control panel. . . . . .. . . . . . .

control
connection specifications .. .....
location, data parameter..... ...
lerminal descriplions. . . . . . . . . . .

control board
overtemperature, fault parameter .

temperature, data parameter . .. .

control cable
requirements.

control Panel ..........36
baikuP, drive Paramelers' ,R'l
cable iequirements '" ""'-;;
changedparametersmode ...... :..... ;6
clock set .

il",iiiEi-' iirti Parameter' 199

contrast .

oGolav contrast .. ... " 28
aisbiii, aecimat point (form), parameters. . . 'l 14

disblai max., parameters. .... . 115
disblai/min..oaramelers ......'l'15
disblai, proceis variables, parameter group 114
display selection, parameters. . ..... ... .. '114

displayunits,parameters. ..... 115
features . .. -.... -.. 28
i/o settings mode .............43
maintenance interval, baltery. . . . . . . . . . . . 254
maintenance procedure .. .. .. .261
modes .. ........ .. 31
operalingthedrive ............32
parameter editing - ...... - -.. -.29
paramelerlock, parameter.... :.......... 86
paramelers mode.... ..... ....32
pass code, parameter .,.......86
reference control, parameter.... .... -... 73
signal max., parameters. . .. .. . 114
signal min., parameters ....... 114
soft keys. . -. .. . .. .. 28
start-up assistant .... .. . . ... .. 29
start-up assistant mode .. . . . . ... .. - -. - -.34
statusinformation. ............31

conlrol panel (Assistant)
battery maintenance procedure .... -..... 261
fault logger mode .............36
parameterbackupmode ................ 36

control word
ABB drives, FBA, description. . .. -...... . 234
comm (EFB),description... . -.......... 178
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225
242

105

. 13

138

102
102
't02
102
294

.70

.oz

.93
247
..I

226
230

136
136
tJo

225

234
232
231
228
136
136

136
lao
227

tJo
231
226

226
230
228
228

226
236

136
248
tJo
136

. . .. - -. t5t)

.. I
291
29'l

.28
280

.62
282

't09
.65
280

FBA
FBA generic profile

cooling ..
fan maintenance triggers . . . . .

correclion source (PlD), parameter
cover

remove. .

replace..
CRC errors (count), parameter. . . .

critical speeds (avoiding)
high, parameters
low, parameters
parameter group.
select, parameter.

C-Tick marking
current

at fault, history parameter . . . .

data parameter.
max. Iimit, parameter...... ..
measurement, faultcode.....
rating code

D
DC brake time, parameter . . . .

DC bus voltage, data parameter

lndex
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DC current ref., parameter-
uU magnetizing time, parameter
uu overvoltage, faultcode . ... . _uu sfaotlator, parameter..,.. -.

tsts.'l,l'ft",f ::':ll'."11 : :
deceleration

at aux. start (pFA), parameter.
emergency time, parameter
parameter group
ramp select, parameter. . . .

ramp shape, parameter. . . .

ramp time (PFA), parameter
ramp zero select, parameter
time, parameter.

default macro.
derating

altiiude
single phase supply.;. .

switching frequency. . .

du/dt fitter .

earth fault
faultcode.....
parameter.....

earthing
see ground

efficiency.........
EM3screw,......
embedded field bus

see comm (EFB)
EMC

CEmarking....

299

. 10

...,.....247

.........108

.........283

.,,...,..27o

294
294
276

.99
268
.97

277
279
..s
2s8
256
247

65

...96

...96

.. 245

.. 104

.. 246

.. 195

E

152
99
98
98
98

152
oo
98
46

temperature.
derivation time (PlD), parameter . .

derivation lime, parameter. . . . . . .

device overtemperature, fault code
device type (N2) . .. .

diagnostics. . . . .

EFB comm
FBA comm

differences list, downloads . . .

digitalcable
requirements.

digital input
al fault, history parameters
connections.
specifications...........
status, data parameter . . .

digital output
connections.
specilications.

dimensions
mounting.
outside, enclosure. . . . . , .

direction
control, parameter. . .... .

display format (PlD), parameter .. . . . .

download
lailure .. .

handling inexact transfers . . . . . . . .

parametersets.....
drive

control terminal descriptions .

devicetype (N2) ........ -.
EFB comm installation .....
fan replacement
FBAmodule installation ....
identiflcation
id, Jault code
proper Iifting
rating, parameter.
temperature, data parameter
weight...

drive on time, dala parameters . .

C-Tick marking
motoriauie re'quirementi.. .. : :.. : : :

emergency
deceleraton time, parameter........
stop devices
stop select, parameter

EN 61800-3 flrst environment
restricted dishibution radiation limits . .

unrestricted distribution radiation limits
enclosure protection class code
enclosure, UL type '12

airfiltermaintenance ..............
fan replacement

encoder en, fault code . . .. ,

encoder, data parameters. . .

environment
first, definition
second,definition............ : : :.

error value inversion (PlD), parameter . . .

exception codes, EFB modbus.... ..... .

extemal comm module, parameter group.
extemal commands selection, parameter.
external control selection, parameter. . .,
external fault

automaticreset, parameter ........
lault codes
parameters.

external reference, data parameter... ...

.. 265

.. zDc

.. 265

.. 265

.. 128

.. 100

.. 192

.. 244

.. 167

.. 232

...39
. 281

.70
282
280

.63

294
294
128
177

.71

.73

110
246
'106

256

.282

. 280

286
288

72
128

.40

.39

.37

F

lan, drive module
maintenance interval .. . . . ,. ,

rept;;6;ip;;;;J,ri ...........
fan, enclosure

filtermaintenance procedure .......
UL type 12, replacemenl procedure . ... 282

.. 192

.. 156

.. 255

.. 227

....9

.. 247

....I

.. 113

...62

.. 287

...64
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fault
codes . ..
comm failure (EFB) " " '
comm (FBA)
cUrrent at. history Parameter'
iidit.r inoirt 

"tat,is 
at, history parameter' '

friqueniy at, history Parameter
functions, Parameter grouP.
history . . .

history, parameter group. . . . .

lasl, history parameter . .. ..
listing. . . .

previous, history parameter
reset....
reset selec{, parameter.
speed at, history parameter
status at, history parameter .

time of, history parameters. .

torque at, history parameter
voltage at, history parameter
words, data parameters . . ..

fault code
28 serial 1err......

faultlogging (Assistantpanel)...............
features

N2 fieldbus
feedback multiplier (PlD), parameter.
feedback select (PlD), parameter
field weakening point. . . . .

fieldbus
see comm

command words, dala parameters.... ....
CPI firmware revision, parameter.. ... . ..
parameter refresh, parameter.
parameters
status wofds, data paramelers
status, parameter
type, parameter.

fieldbustermination..... ..
filter, enclosure

R7/R8, exhaust, maintenance interval . . ..
R7/RB, exhaust, maintenance procedure. .

R7/R8, inlet, maintenance interval .. . . . . .

R7/R8, inlet, maintenance procedure. . . . .

filter, enclosure air
maintenance procedure

firmware test date, parameter.
firmware version, parameter
first environment, definition .

FlashDrop
application macro, parameter.
parameter view, parameter.

FLN rieldbus
also see comm (EFB)
description
loop gains
point database
point descriptions
reports. . .

supported features
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floating network
connections
wamino about Jilters " r---' '" ''
ffi;il;;b;ri screws at EM1.EM3 ' '
*aininE iuout screws at F1, F2 '

fl ux braking, Parameter.
flux optimization, Parameter .

forcetrip, faultcode ......'
frame errors (count), parameter .

frame size.
free fall

stress testing
free space

for access, R7/R8. . .

lor cooling.
frequency

atfault. historyparameter .....,....
max. limit, parameter

..279

...17

. .. 18

..103

..103

. .248

..138

245
164
231

70
70
70

106
25'l

70
70

245
70

zav
86
70
70
70
70
70
68

to6
36

190
129
129
274

...289

...283

.....94

.....94

....274

....274

....104

....266

....267

....267

....268

127

..243

..243

..242

..242

..242

. .. lc

. 2s4

. 254

283

246

248

. 113

70

min. limit, parameter
motor, resolution ..
motor, specilicalion .

switching, parameter
fuses....

208...240 volt drives.
380...480 volt drives.
500...600 volt drives.

66
IJO
IJu
I JEI

67
tJo
'136

G
gain (PlD), parameter.. . . .

generic prolile
actual value mapping . .

actual value scaling . . .

overvrew.
reference scaling .....
technical data. . . . . .. .

gland kit .

ground
cable^r,/ire requirements

ground faull protection . . . .

grounding

H

heat loss .

heatsink
maintenance interval , .

maintenance procedure

I
id run fail,faultcode........
IEC ratings

see ratings
impedance grounded network

see floating network
incomp sMype, fault code . . .

information
parameter group........

input power
branch circuit protection. .

cable/wire requirements. .

fuses....
speciflcations

. 270

.275

.275
259
254
258

258
113
113
294

60
89

198
202
203

198
198

lndex
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266
269
266
266
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input power connection
floating netwoks
lugsforR6.......
terminal size.....
torque..........

inslallation
compatibility.....
environment ,... ,

flowchart........
location.........
preparation . .....
procedures . .. .. .

too|s............
insulation

check. . . . . . . . . . .

integration time (PlD), parameter .

integrationtime, parameter.. . . .. .

interlocks
parameter .

intemal setpoint (PlD), parameter . .

tP 21
see UL type 1

tP 54
see UL type 12

lR compensation
frequency, parameter
parameters
voltage, parameter

lT network
see floating network

K
keypad reference select, parameter
kWh counter, data parameter

L
labei

serial number
type code. . .

language, parameter.
liab''ititylimits. .....-..:
limits, parameter group .. .... . ...
load frequency, see user load curve
load package version, parameter . .

load torque, see user Ioad curve
local mode

lock, parameter .

low lrequency (PFA), parameters
lugs for R6 power cables. . . . . . .

condenser.
cooling tower fan
dual setpoint w/ PID
dual setpoint w/ PID & const. speeds.
s.bypass......
floating point. . .

materials.....
maximum

hand control
HVAC default
internal timer.
inlernal timer Vconstant speeds
listing.........
pump altemation.
returnfan,.....
supplyfan......
toselect.......

mailbox, EFB comm .

mains
see input power

mainlenance
capacitors......
control panel. . ..
drive module fan .

enclosureairfilter........... : :

enclosure fan
heatsink.
intervals .

R7/R8 enclosure exhaust tilter. . .

R7/R8 enclosure inlet filter. . . . . .

triggers. parameter group. . . . . . .

manuals.
mapping

actual value, FBA, generic profile.
EFB modbus.

M
macros

booster pump

frequency, parameter. .

torque Iimit, parameters
torque select, parameter

metasys
connection diagram
connection diagram
integration........

minimum

. 272

. 272

. 272

301

51
50
49
s6
57
58

192

10
{n
7

11
I
7

10

59

.......73

.......62

103
103
103

...9

...9

..60

.295

19
128
100

146
129

93

113

46

54
44
52
48
47
45

165

. 261

. 261

. 255

. 258

. 256

. 254

. 254

. 259

. 258

. 105

._.2

......171

......292
......94
......95
,.....94

companion)
system) .

87
143
272

...191

...191

..94
OE

..94

frequency, parameter........
torque limit, parameters.... ..
torque select, parameter .. ...

modbus
EFB addressing, convention . .

EFB coils .

EFBdiscrete inputs .........
EFB holding registers. .......
EFB input registers. .

EFB mapping delails . .. .. . ..
EFB mapping summary......
EFB supported features... ...
EFB technical data.........

171
17'l
173
174
174
171
171
170
170

lndex
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motor
aux. start delay (PFA), parameter. . .

aux. stop delay (PFA), parameter. . .

checking insulation
compatibility
connection speciflcations
control mode, parameter.
id run, parameter
load curve break point frequency . . .

load curve max., fault parameter . . .

load curve zero speed load. .. . .. ..
maintenance triggers . . . . ... .

nominal current, parameter. .... ...
nominal frequency, parameter .....

143
143

19
10

274
60
6'1

107
107
107
105
60
61
61
61
60

't44
248
246
119
't 19
117
1 '19

118
64

106
107

272
272
272

103
103

network control unit
description....
N2 DDL file. . . .

noise
random sw. freq

NPN............
parameter.

234,

. 190

. 195

.104

. 283

190
134
138

247
247

.62

248

249
249
.86
249
249
249
250
249
249
249
.36
.87
.89

nominal power, parameter
nominal speed, parameter
nominal voltage, parameter
number of aux., parameter
phase, faultcode .......
stall, fault code
temperature alarm limit, parameter. . . . . .
temperature fault limit, parameter. . . . . . .

temperature measure, parameter group. .

temperalure sensor selection, parameter.
temperature sensor type, parameter. . . . .

temperature, dala parameter
thermal protection, fault parameter.. .. ..
thermal time, fault parameter

motor cable
checking insulation
max. length
max. length, 1st environment (class A). . .

max. length, 1st environment (class B). . .

requirements.
requirements, EMC. . ..

motor connection
lugs for R6
terminal size
torque . . .

molor control
lR compensation. parameters.
parameter group .

motor temperature
overtemperature, fault code

motor, auxiliary
aux start order, parameter

motor, NEMA N.4G1 part 31
MWh counter, data parameter.

N
N2lieldbus

also see comm (EFB)
description
node limit
supported leatures .. ..

NCU
see network control unit

NEN/A 1

see UL type 1

NEIVA 12
see UL type '12

NEMA ratings
see ratings

. 110

. 245

. 247

19
274
278
279
276
276

. 114

. 246

. 250

. 250

o
object

virtual, description ........
offsel (PlD), parameter..... ...
ok messages (count), parameter
operating data, parameter group
OPEX link, fault code . . .

OPEX power, faultcode.........
options, parameter group . . . . ....:.. :

outputfrequency, data parameter .. . . .

outputvoltage, data parameter....... .

output wiring
fault code

overcurTent
automatic reset. parameter .... .. .

fault code
overspeed. fault code .

P
panel display variables, parameter group
panel loss, fault code . . . . .

par override pars, fault code. . . . .

par pfa override, fault code. . . . . .

parameter
analog input scale, fault code.
analog output scale, fault code
changelock.....
external relay outp
fieldbus, fault code

ut, {ault code.

hz rpm, fault code.
PCU 1 (power control unit), fa
PCU 2 (power control unit), fa
PFC mode, faultcode ......
PFC rei. neg., fault code .

restore (Assistant panel) .

save changes, parameter.
parameter view, parameter. . .

paramelers
editing...
view changes .

parity enors (count), parameter
parity (RS232), parameter .. . .

PE earth
earth fault, parameter.. . . .

PE earth connection
terminal size.
torque. . .

ult code
ult code

246

152
10
64

190
192
190

..35

. 138

. 138

108

272

lndex



PFA
acceleration time, parameter. .

aux. motoi *lrt <iejiJv, pirjrn*ii....... .

aux. motor stop delay, parameter . . . . . . . .

control, parameter group.. .. .

deceleration time, parameter
enable, parameter.
low frequency, parameters
numberofaux. motors, parameter . . . . . . .

reference step, parameters.
start delay, parameter.
start frequency, parameters

PFC
aux start order, parameter.

PFC (pump fan control)
see PFA (pump fan altemation)

PID
0% (actual signal), parameter.
100% (actual signal), parameter .

actual input select, parameters.
actual value max., parameters
actual value min., parameters.
adjustment procedure. .. . .

comm value '1, data parameter .

comm value 2, data parameter.
correction source. parameter
decimal point (actual signal), parameter. . .

derivation filter, parameter
derivation lime, parameter
deviation, data parameter . .

error feedback inversion, pa

ACH55O-UH User's Manual

rameter......
external source activate, parameter .

external / trimming, parameter group
feedback multiplier, parameter . .. . .

feedback select, parameter. .. ... . .

feedback. data parameter.
gain, parameter.
integration time, parameter. .. .. .. .

intemal selpoint, parameter .. .. .. .

offset. parameter.
output, data parameter
parameter set select, parameter. . . .

process sets, parameter groups . . . .

scaling (0%...100%), parameters . . .

setpoint maximum, parameter. .... .

setpoint minimum. parameter. . . . . .

setpoint select, parameter.
setpoint source, EFB comm activate.
setpoint source, FBA comm, activate
setpoint, data parameter. . . .. . . . . .

sleep delay, parameter .
sleep level, parameter.
sleep selection, parameter
trim mode, parameter
trim scale, parameter
units (actual signal), parameter. . . . .

wake-up delay, parameter.
wake-up deviation. parameter.. . . . .

PID controller
advanced set-up. . .

basic set-up.
planning

EFB comm
FBA comm

plonum rating
PNP .. .. .. .........::
power

data parameter.
first applied .

previous faults, history parameters. .

process PID sets, parameter groups
process variables, data parameter . .

proflles
abb drives, overview.
comm (EFB) .

dcu, overview .

proportional gain, parameter. . . . . . .

on-del
param

ay,
ete r group

parameters

status, data parameter .

relays, specifications. . . . . .

remove cover
reports, FLN fieldbus. . . . . .

protection
branch circuit . - zoo
enclosurestandard ...........293
environmental. .....290

protocol :

BACnet, technical data. . . . ... . . . . . . . . . . . 212
protocot implementation conformance statement

see BACnet, pics
PT100 temperature sensor. . . .....118
PTC temperalure sensor. . . . ......118

R
radiation limits, conducted

EN 61800-3
ramp pair (accel/decel;, parameter. .

ratings . . .

r-c snubber, drive input protection . .

reference
keypad control, parameter.. .. .

maximum, parameters........
minimum, parameters.........
select, parameter group. ..,...

reference scaling
EFB, ABB drives proflle . . .....
FBA, ABB drives profile . . . ....
FBA, generic profile ..........

reference step (PFA). parameters . .

regulator by-pass control, parameter
relative humidity

environmentlimit ..........
shipping limit.

relay output
activation condition parameters .

off-delay, parameters.. ... ....

303

151
143
143
141
152
151
143
1M
141
151

129
129
129
130
130
127
65
b5

iJc
128
128
128
64

128
,t34

129
129
63

127
128
't29
134
63

132
126
129
129
129
129
164

DJ
131
131
130
134
134
128

131

127
126

..277

.,,98

..262

. . 28'l

..73

..74

..74

..73

187
238
242
't41
150

290
243

.25

.70
126
.64

178
171
178
100

291
291

81
82

..81

..63
- 280
.. tJ
. 198

lndex

155
226



reset, automatic
analog input less than min., parameter.
delay time. parameter.
extemal lault, parameter.
number of trials. parameter.
overcurTent. parameter .

304

parameter group
trial time, parameter.....
undervoltage, parameter.... . . .

resonance (avoiding)
select, parameter

revolution counter, data parameter. .

ring lugs. .

RS232
baud rate. parameter
panel, parameter group .. ... . ,

parity, parameter.
station id, parameter.

RS232 counts
buffer ovenuns, parameter. . . . .

CRC enors, parameter... .. . ..
frame errors, parameter ... .. . .

ok messages, parameter .... ...
parityerrors, parameter .......

RS4B5. . .

R3485 comm.
run enable

source select, parameter,. .. . .

run time, data parameter.

s
safety. . . .

scalar control mode...... .. ,.,. . .. ..
scaling

actual values, EFB comm.
actual value, FBA, ABB drives profile
actual value, FBA, generic profile. . .

FLN actualvalues.
reference (EFB, ABB drives profile) .

reference, FBA, ABB drives profile. .

reference, FBA, generic profile. . . . .

s-curve ramp, parameter.
sensor type, parameter .

sensorless vectorcontrol mode. ... . . . .

serial 'l error (fault code 28) ..........
serial 1 error, fault code.
serial communication

see comm
serial number,.,,..,..
setpoint maximum (PlD), parameter .

setpoint minimum (PlD), parameter .

setpoint select (PlD). parameler . . . .

shock
stress testing.

short circuit, fault code
single phase supply

connection
derating. .

sleep selection (PlD). parameter.. . .

slip corrpensation ratio, parameter. .

soft keys, control panel ......... ..
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specifications
control connections .........
cooling..:... ...:::.:::

1 '10

110
110
110
110

280
283
zoo
266
274

102
64

272

138
138
138
138

.1 '10

110

3

70
62

93

96
96
96
96

input power.

138
138
138
138

283
156

.. 86
62, 64

matns . . .

motorconnections......... : :.. :..
speed

atfault, history parameter ....... ...
data parameter.
max. limit, parameter
min. limit, parameter.

speed control
acceleration compensation, parameter
automatic tuning, parameter ........
derivation time, parameter. .

integration time, parameter ....
parameter grouP.
proportional gain, parameter . . .

speed, constant
digital input selection parameter
parameter.
parameter group.

stall
frequency, fault parameter. . . . .

function, fault parameter ......
regron . . .

time, faultparameter .........
standards

CEmarking........
CSA C22.2 No. 14...
CSAmarking...
C-Tick marking. .

EN50178.......
EN 60204-1 ... . .

EN60529.......
EN 61800-3
tEc 60664-1
uL 508C. . . .

UL marking.
start

aux, motor delay.
aux. motor (PFA). parameters . .

control, EFB comm. . . . .. ,....
control, FBA comm
DC magnetizing time, parameter
delay (PFA), parameter.... . ..
frequency (PFA). parameters. . .

function, parameter ....... .. .

inhibit, parameter .

parameter group.
torque boost current, parameter.

start delay, parameter.
slart mode

automatic
automalictorque boost..... . . .

DC magnetizing
flying start.

starting order counter. ........ .,.
start-up

macros. .

motor data
tuning...

start-up assistant

108
108
'108

108
293
294
293
,o'l
294
293
293
293
294
293
293
293

60

166
241
243
201
187
238

98
118
60

168
248

293,

...143

...142

...160

....96

.. . 151

...142

....96

....96

....96

....97

....97
.9
129
129
129

291
245

tc
265
130
104

lndex
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26
27
29

I0'1
101
'100

100
100
100

76
78
76
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start-up data, parameter group . .

starustop, parameter group. . . . .

starvstop/dir, parameter group . .
state diagram

comm (EFB)
comm, ABB drives

station id (RS232), parameter . . . .
status at fault, history parameter. .

status word
ABB drives, FBA, description .
comm (EFB), definition . . .. ..
FBA.....
FBA generic prolile

stop
aux. motor delay
aux. motor (PFA), parameters.
DC brake time, parameter. . . .

DC currentref., parameter ..,..,..
emergency devices
emergency select, parameter .

flux braking, parameter......
function, piiimeter . . . . . . . . . . . . .

parameter group . . .

supervision
parameter group
parameter low limit, parameters . . .

parameter selection, parameters . .

supply phase, fault code . . . .

switching frequency.. . ....
switching frequency control, paramster.
switching ftequency derating .

switching frequency. parameter. .... ..
symmetrically grounded network. . ....
system controls, parameter group. . . . .

T
temperature derating. . .. . .

terminals
location diagram, R5/R6
location diagram, R7/R8

termination.
test date, parameter ......
thermal tail, fault code. . . . .

timers
boost....
enable.. .

parameter group
source........
slarUstop time

tools.....
lorque

at fault, history parameter. .

boost current, parameter. . .

data parameter
max. limit select, parameler
max. limit, parameler. . ... .

min. limit select, parameter .

min. limit, parameters .. . ..
triac, drive inputs.
trim mode (PlD), parameter. . . .

trim scale (PlD), parameter . . . .

type code

UL type 1

code,...
description

UL type 12
code....
description

UUCSA markings .

underload
fault code

undervoltage
automatic reset, parameter
control enable, parameter . . .

ungrounded network
see iloating network

units (PlD), parameter.
, n syri, r"iriiatty grounded networks. .

user load curve
frequency, parameters
function, parameter ... ..
mode, parameler .......
time, parameter
torque, parameters,,,.. .

user parameter set
chanqe control, parameter
download

U/f ratio, parameter

vibration
stress testing

virtual object, N2
VND .,..
voltage

at fault, history parameter. . . .

rating code
voltage/frequency ratio, parameter

w
wake-up delay (PlD), parameter. . .

wake-up deviation (PlD), parameter
warning

automatic start up.
dangerous voltages
floating networks
high temp€ratures
listing ...
parallel control connections
qualified installer.

weight . . .

wiring
fault, parameter
installation
overview.
requirements

xYz
zero speed load, fault parameter

.60

.96

....... 186....... 237

....... 138

..-.....70
t30
181
226
242

q

290

9

U

..9
290
293

110
.93

128
270

.. 143

.. 143

...96

...96
zod

...97

.. 103

...96

...96
111
111
111
247

104

104
270

86

.. 265

18
19

156

247

:::i

izi,

125
124
124
124
125

87

V

103

. 291

. 190

. 192

..70

.,,9

. 103

131

122
121
120
tz5
121

10

70
97
oz
94
95
94
95

134
134

108
.19
. 15
. 15

3
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3
3
3
728
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SECTION II

PUMPS AND MOTORS



OPERATION & MAINTENANCE
MANUAL

For

HVES.CC PUMPS

PATTERSON PUMP COMPANY
A SUBSIDIARY OF THE GORMAN.RUPP COMPANY

PO Box 790
9201 Ayersville Road

Toccoa, Georgia 30577
Telephone: 706-886-2101

Fax: 706-886-0023

Revision 1
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General Pump lnspection and Maintenance Schedule
HVES-CC Pumps

Excludes drivers, VFD's, and controls.

Contact Patterson Pump Company if assistance is needed to determine lhe inspection and service requiremenls for a
speciflc pump.

SECTION VI

REPAIRS AND REPLACEMENT

\A/henever any disassembly work is to be done on the pump, disconnect the power source to the driver to
eliminate any possibility of starting unit. lt is advisable that a qualified Pump service technician does the
disassembly and reassembly of the pump.

6-l To Remove Rotor:

Reference: Pump Assembly Section

1. Remove bolts holding the motor (19) to base or floor.

2. Remove bolts holding the volute cover (11) to the casing (1).

7

lnspect ( v ) or service (.) at the indicated
calendar time or run time interval - whichever

comes first
Routinely Monthly

2000
hours
or3

monlhs

4000
hours
or6

months

8000
hours
or 12

months
Unusual noise
Unusual vibration
Unusual tem perature
Leaks in pu mp or pip in o
Pressure gauge readings
Visual inspection of equipment general condition
Anytime a pump is opened,'inspect the running
clearances and restore them to original specifications if
the running clearances have doubled.
Anytime a pump is opened, inspect the impeller
for corrosion or excgssive wear.
Nlechanical seal (should be no leakage)
Drain lines are working properly
ODerate the pump
Perform a comparative field test (flow, pressures
and power) with calibrated instruments. Restore
internal running clearances if results are
unsatisfactory (install new wear rings).
Perform a comparative vibration test
lnspect sleeve. Replace if worn

WARNING!!!

I
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Pull entire rotating assembly and volute cover (1 1) from the casing (l ). The assembly should be
pulled straight out until impeller (2) is clear of the casing.

6-2 Disassembly of Rotating Element:

1. Remove the impeller screw (26) and impeller washer (24).

2. Remove impeller (2). Do not loosen impeller key (32).

3. Remove Bolts from between volute cover ('l l) and motor (19).

4. Remove volute cover (11).

5. Remove mechanical seal (65) and shaft sleeve (14) with o-ring

6. Remove deflector (40).

6-3 Clean ing:

WARNING!!!
Petroleum based cleaning solvents are flammable. Smoking or open flames in the viclnity of these solvents is

extremely hazardous and must not be permitted. Disregarding this warning could result in grave personal injury.

Clean all metal parts with a solvent. Use a bristle brush (not metal or wire) to remove tighuy adhering deposits
A fiber scraper may be used to remove the gasket and shellac fiom casing flange. Blow dry with
clean dry compressed air.

Never use hydrocarbon liquids (oil or solvent) to clean mechanical seal parts. Use of oil or solvent will
deteriorate material used on the seal.

Use mild soap solution to clean seal parts. Use only your tinger to remove dirt. Rinse with clean water
and dry with mild air stream. Use care not to damage or scratch lapped surfaces.

6-4 lnspection:

Visually inspect parts for damage affecting serviceability. Check o-rings and gaskets for cracks, nicks, or tears;
packing rings for excessive compression, iraying or shredding, and embedded particles. Replace if defective in
any way. Mount shaft between lathe centers and check eccentricity for entire length of the shaft. Eccentricity
should not exceed .002 inches. Bearing surfaces should be smooth; shoulders square and free of nicks.

Measure OD of impeller hub and lD of pump casing. Compute diametrical clearance (lD minus OD| and
compare with the origina! pump specilications. Surfaces must be smooth and concentric. Examine impeller
passages for cracks, dents or embedded material. Examine shaft sleeves for wear.

6-5 Assembly:

The fotlowing should prove helpful in reassembling ihe pump:

1. AII parts, inside and out, should be clean. Dirt and grit will cause excessive wear, plus needless
shutdown.

3

CAUTION:

lnstatl the deflector (40) onto the motor shaft (6).

8
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Mechanical defects: lmpeller damaged, casing or seal defective.

lnsufficient Pressure

Speed too low. Might be caused by low voltage or current characteristics different from nameplale
reading on the motor.

Air in water will cause the pump to make a cracking noise.

Mechanical defects: wom casing rings, impeller damaged, defective casing or seal.

lntermittent Operation

Leaky suction Iine.

Water seal plugged (hence, a leaky stuffing box)

Suction lift too high.

Air, gas or vapor in liquid.

Pump Overloads Driver

Speed too high.

Head lower than rated, hence, pumping too much water. (This is valid for low specific speed pumps).

Mechanical defects: stuffing boxes too tight, shaft bent, rotating element binds.

Rubbing due to foreign matter in the pump between the case ring and the impeller.

Pump Vibrates

Misalignment.

Foundation not sufficiently rigid.

lmpeller partially clogged.

Mechanical defects: bent shaft, rotating element binds, bearings worn, coupling defective

Suction and discharge pipes not anchored.

Pump cavitating from too high a suction lift.

Air entrainment in the pump suction due to low submergence.

l0



RECOMMENDED SPARE PARTS FOR HVES-CC PUMPS

Reference: Assembly Section

INTERMITTENT DUry

Number Description

7 Casing Ring
14 Shaft Sleeve
65 Mechanical Seal

Gas sing)

CONTINUOUS DUTY

Number Description

2 lmpeller
6 Shaft
7 Casing Ring
14 Shafl Sleeve
26 lmpeller Screw
40 Deflector
65 Mechanical Seal

All Hardware (not shown)
73 Gasket (casing)

11
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40 14 127
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24

to

6 11 65

Typical Assembly Section, Type HVES-CC

7

ITEM DESCR PNON MATERAL ITEiI DESCRPION MATER]AL

1

2

6

7

11

14

t4

19

CASING

IMPELLER

MOTOR SHAFT

CASINGRING

VOLUTECOVER

SHAFT SLEEVE

SIIAFT SLEEVE (OPTIONAI)

MOTOR

Casl lron - ASTM A4&C130

ErDnze - ASTL, 858+875

AlloySb6l-AlSl 1045

&onz€ ' ASTM 8506932

Casl kon - ASTM A1&c130

BDnze - ASru B50tg32

116S.S.

ManuiactuE/s Standard

24

26

32

40

65

65

73

127

IMPELLERWASHER

IMPETLERSCREW

IMPELLER XEY

DEFLECTOR

MECHANICALSEAL

MECHANICAL SEAL (OP]']OML)

GASKEI

SEAL PIPINC

Sbi,rles! Sleal

Slainless Steel . Typ€ 304

Slirnless Sleel - AS'n4 Tyre 304

Nihle

316 S.S. / Ca.bon VS. Silcon Caftido

318 S.S. / Tunrsten Carbide VS. TuBrlen Certide

--€-
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E}AI.E)OR

lntegral Horsepower

AC lnduction Motors

ODR WPl, WPll Enclosure
TEFC Enclosure
Explosion Proof

lnstallation & Operating Manual
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Section 1

General lnformation

Overview This manual contains generai procedures that apply to Baldor Motor products. Be sure to read and
understand the Safety Notice statements in this manual. For your proteclion, do not install, operate or
attempt to perForm maintenance procedures until you understand the Warning and Caution statements. A
Warning statemenl indicates a possible unsale condition that can cause harm to personnel. A Caution
statement indicates a condition that can cause damage to equipment.

This instruction manual is not intended to include a comprehensive listing of all delails lor all
procedures required lor installation, operation and maintenance. This manual describes general
guidelines that apply to most of lhe motor products shipped by Baldor. lf you have a question
about a proc€dure or are uncerlain about any detail, Do Not Proceed. Please contact your Baldor
distribulor lor more inlormation or claritication.

Belore you install, operate or perform maintenance, become familiar with the iollowing:. NEMA Publication MG-2, Safety Standard lor Construction and guide
for Selection, Installation and Use of Electric Motors and Generators.. The National Electrical Code

. Local codes and Practices

lmportant:

Limited Warranty

1. Most Baldor products are wananted fur 18 morths fom he dde of shipment to Baldor's customer from Bddols
district wareho'rse or, if applicable, from Baldo/sfactory. Baldor Shndard-E@ standard eflicient motors are
warranted Jor 24 months. Standard-E is limited to three phase, general purpose, 1-200 HP ratings thal tall under
lhe Energy Policy Act (EPAct). Baldor Super-E@ premium efficient motors are warranted lor 36 months. Baldor
lEEE841 motors are warranted for 60 months. All warranty claims must be submitted to a Baldor Service Center
prior to the expiration of the warranty period.

2. Baldor will, at its option repair or replace a motor which fails due to defects in material or workmanship during the
wananty period if:

a. the purchaser presents the defective motor al or ships it prepaid to, the Baldor plant in Fort Smith, Arkansas
or one of lhe Baldor Aulhorized Service Centers and

b. the purchaser gives written notiflcation concerning the motor and the claimed defect including the date
purchased, the task perlormed by the Baldor motor and the problem encountered.

3. Baldor will not pay the cost oJ removal o, any electric motor from any equipment, the cost of delivery to Fort Smith,
Arkansas or a Baldor Authorized Service Center, or the cost of any incidental or consequenlial damages resulting
lrom the claimed defects. (Some slates do not allow the exclusion or limitation of incidental or consequential
damages, so the above exclusion may nol apply to you.) Any implied warranty given by laws shall be limited to
the duration ol the warranty period hereunder. (Some states do not allow limitations on how long an implied
warranty lasts, so the above limitation may not apply to you.)

4. Baldor Authorized Service Cenlers, when convinced to their satislaction that a Baldor motor developed delects in
material or workmanship within the warranty period, are authorized to proceed with the required repairs to Iulfill
Baldor's warranty when fie cost of such repairs to be paid by Baldor does not exceed Baldor's warranty repair
allowance. Baldor will not pay overtime premium repair charges without prior written authorization.

5. The cost of warranty repairs made by centers other than Baldor Authorized Service Centers WILL NOT be paid
unless first authorized in w ting by Baldor.

6. Claims by a purchaser that a motor is defective even when a lailure resulls within one hour atter being placed into
service are not always justified. Therefore, Baldor Authorized Service Centers must determine from the condition
of the motor as delivered to the center whelher or not the motor is defective. lf in the opinion of a Baldor
Authorized Service Center, a motor did not fail as a result of defects in material or workmanship, the center is to
proceed with repalrs only if lhe purchaser agrees 10 pay lor such repairs. l, the decision is in dispute, the
purchaser should still payfor the repairs and submit the paid invoice and the Authorized Service center's signed
service report to Baldor for further consideration.

7. This warranty gives you specific legal righls, and you may also have other rights which vary lrom state to state.

Nl N 400 General Inrormation 1-1



Safety Notice: This equipment contains high voltage! Electrical shock can cause s€rious or fatal injury
Only qualified personnel should attempt installation, operation and maintenance of
eleclrical equipment.

Be sure that you are completely ramiliar with NEMA publication MG-2, safety standards
lor construction and guide for selection, installation and use of electric motors and
generators, th6 National Eleclrical Code and local codes and practices. Unsafe
installation or use can cause conditions that lead to serious or fatal injury. Only qualified
personnel should attempt the installation, operation and maintenance of this equipment.

WARNING: Do not touch electrical connections berore you first ensure that
power has been disconnected, Electrical shock can cause serious
or fatal iniury. Only qualified personnel should attempt the
installation, operation and maintenance of this equipment.

Be sure the system is properly grounded before applying power.
Do not apply AC power before you ensure that all grounding
lnstructions have been tollowed. Electrical shock can cause
serious or latal iniury. National Electrical Code and Local codes
musl be caretully followed,

Avoid extended exposure to machinery with high noise levels. Be
sure to wear ear protective devices to reduce harmtul eftects to
your hearing.

This equipment may be connected to other machinery that has
rotating parts or parts that are driven by lhis equipment, lmproper
use can cause serious or fatal lniury. Only quallfied personnel
should attempt to install operate or maintain this equipment.

Do not by-pass or disable protective devices or salety guards.
Satety features are designed to prevent damage lo personnel or
equipment. These devices can only provide protection if they
remain operative.

Avoid the use of automatic reset devices if lhe automatic restarting
ot equipment can be hazardous to personnel or equipment.

Be sure the load is properly coupled to the motor shaft betore
applying power. The shaft key must be fully captive by the load
device. lmproper coupling can cause harm lo personnel or
equipment if the load decouples ,rom the shaft during operation.

Use proper care and procedures that are sale during handling,
lifting, installing, operating and maintaining operations.
lmproper methods may cause muscle strain or other harm.

Betore pertorming any motor maintenance procedure, be sure that
the equipment connected to the motor shaft cannot cause shaft
rotation- ll the load can cause shaft rotation, disconnect the load
,rom the motor shaft berore maintenance is perlormed. Unexpected
mechanical rotation ot the motor parts can cause iniury or motor
damage.

Disconnect all etectrical power trom the motor windings and
accessory devices before disassembly ol the motor. Electrical
shock can cause serious or talal iniury.

Do not use non UL/CSA listed explosion prool motors in the
presence ot flammable or combustible vapors or dust. These
motors are not designed lor atmospheric conditions that require
explosion proof operation.

WARNING:

WARNING:

WABNING:

WARN ING:

WABNING:

WARNING:

WABNING:

WARNING:

WAHN ING:

1 -2 General lnformation
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Salety Notice Continued

WARNING:

WARNING

Caution:

Caution:

Caution:

Caution

Motors that are to be used in flammable and/or explosive
atmospheres must display the UL label on ihe nameplate along with
CSA listed logo,

Speciric service conditions tor these motors are defined in
NFPA 70 (NEC) Article s00.

UL Listed molors must only be serviced by UL Approved
Authorized Baldor Service Centers it these molors are to be
returned lo a hazardous and/or explosive atmosphere.

To prevent premature equipment failure or damage, only qualilied
maintenance personnel should pertorm maintenance.

Do not over-tubricate motor as this may cause premature bearing
failure.

Do not lift the motor and lts driven load by the motor lifting
hardware. The motor lifting hardware is adequate for lifting onlythe
motot. Disconnect the load from the motor shatt betore moving the
motor,

lf eye bolts are used lor lifting a motor, be sure they are securely
tightened. The lifting direction should not exceed a 20'angle trom
the shank ol the eye bolt or lifting lug. Excessive lifting angles can
cause damage,

To prevent equipment damage, be sure that the electrical service is
nol capable ol delivering more lhan the maximum motor rated amps \-,
listed on the rating plate.

lf a Hl POT test (High Potential lnsulation tesl) must be performed,
tollow the precautions and procedure in NEMA MG1 and MG2.
standards to avoid equipment damage.

Caution:

Caution:

If you have any questions or are uncerlain about any statement or procedure, or if you
require additional information please contact your Baldor distribulor or an Authorized
Baldor Service Center.
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Receiving

Storage

LJnpacking

Each Baldor Electric Motor is thoroughly testod at the factory and caretully packaged for
shipment. When you receive your motor, there are severalthings you sh6Jld do 

-
immediately.

1. Observe the condition of the shipping container and report any damage
immediately to the commercial carrier that delivered your motor.

2. Verity that the part number of the motor you received is the same as the part
number listed on your purchase order.

lf the motor is nol put into service immediately, the motor must be stored in a clean, dry
and warm localion. Several precaulionary steps must be performed to avoid mo'tor
damage during storage.

'I . Use a "Meggef periodically to ersurs h.t tha inbgrity of tlle winding insulalion
has been maintained. Record the Megger readings. lmmediately investigate
any signiflcant drop in insulation resistance.

2. Do not.lubricate bearings during storage. Motor bearings are packed with
grease at lhe factory. Excessive grease can damage insulation quality.

3. Flotate motor shaft at least 10 turns every two months during storage (more
Jrequently if possible). This will prevent bearing damage due to storage.

4. li lhe storage location is damp or humid, the motor windings must be protected
lrom moistJre. This can be done by applyins power il the motors' space
heater (if available) while the motor is in storage.

Each Baldor motor is packaged lor ease of handling and to prevenl entry of
contaminants.

1. To avoid condensation inside the motor, do not unpack untillhe motor has
reached room temperature. (Room temperature is the temperature of lhe room
in which it will be installed). The packing provides insulation lrom lemperature
changes during transportation.

2. When the motor has reached room temperature, remove all protective wrapping
material from the motor.

The motor should be lifted using the lifting lugs or eye bolts provided.

1 . Use the lugs or eye bolts provided to lift the motor. Never attempt to Iift the
motor and additional equipment connected lo the motor by this method. The
lugs or eye bolts provided are designed to lift only the motor. Never litt lhe
motor by the motor shaft or the hood ol a WPll motor.

2. When litting a WPll (Weather Proof Type 2) molor, do not lift the motor by
inserting lifting lugs into holes on top ol the cooling hood. These lugs are to be
used lor hood removal only. A spreader bar should be used to lift the motor by
lhe cast lifiing lugs located on the motor lrame.

3. lf the motor must be mounled to a plate with the driven equipment such as
pump, compressor etc., it may not be possible to lift the motor alone. Forthis
case, the assembly should be lifted by a sling around the mounting base. The
entire assembly can be lified as an assembly {or installation. Do not lift using
the motor lugs or eye bolts provided.

lJ the load is unbalanced (as with couplings or additional attachments)
additional slings or olher means must be used to prevent tipping. ln any event,
the load must be secure before lifling.

Handling

1-4 General lnlormation MN4OO



Section 2
lnstallation & Operation

Overview lnstallation should conform to the National Electrical Code as well as local codes and
practic€s. When other devices are coupled to the motor shaft, be sure to install protective

devices to prevent future accidents. Some protective devices include, coupling, bell
guard, chain guard, shaft covers etc. These protect against accidental contact with
moving parts. Machinery that is accessible to personnel should provide further protection
in the form of guard rails, screening, warning signs etc.

It is important that motors be installed in locations that are compatible with motor
enclosure and ambient conditions. lmproper selection o{ the motor enclosure and
ambient conditions can lead to reduced operating life of the motor.

Proper ventilation for the motor must be provided. Obstructed airflow can lead to
reduction of motor life.

1. Open Drip-Proof/WPl motors are intended for use indoors where atmosphere is
relatively clean, dry well ventilated and non-{orrosive.

2. Totally Enclosed and WPll motors may be installed where dirt, moisture or dust are
present and in outdoor locations.

Severe Duty, IEEE 841 and Washdown Duty enclosed motors are designed for
installations wilh high corrosion or excessive moisture conditions. These motors should
nol be placed into an environment where there is the presence of {lammable or
combustible vapors, dust or any combustible material, unless specificaily designed for
this type of service.

The motor must be securely installed lo a rigid foundation or mounting surface to
minimize vibration and maintain alignment between the molor and shaft load. Failure to
provide a proper mounting surface may cause vibration, misalignment and bearing
damage.

Foundation caps and sole plates are designed to acl as spacers for the equipment they
support. ll these devices are used, be sure that they are evenly supported by the
foundation or mounting surface.

After installation is complete and accurate alignment of the motor and load is
accomplished, the base should be grouted to the ioundation lo maintain this alignment.

The standard motor base is designed for horizontal or vertical mounting. Adjuslable or
sliding rails are designed for horizontal mounting only. Consult your Baldor distributor or
authorized Baldor Service Center lor turther inlormation.

Accurate alignment of the motor with the driven equipment is extremely important.

1. Direct Coupling
For direct drive, use rlexible couplings if possible. Consult the drive or equipment
manufacturer lor more inJormation. Mechanical vibration and roughness during
operation may indicate poor alignment. Use dial indicators to check alignment. The
space between coupling hubs should be maintained as recommended by the
coupling manufacturer.

2. End-Play Ad,ustment
The axial position of the motor frame with respect to its load is also extremely
important. The motor bearings are not designed for excessive external'axiallhrust
loads. lmproper adjustmenl will cause failure.

3. Pulley Hatio
The pulley ratio should nol exceed 8:1.

4. Belt Drive
Align sheaves carefully to minimize belt wear and axial bearing loads (see End-Play
Adjuslment). Belt tension should be sufficient to prevent belt slippage at rated speed
and load. However, belt slippage may occur during starting.

Caution: Do not over tension belts.

5. Sleeve bearing motors are only suitable for coupled loads.

Location

Mounting

Alisnment
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Doweling & Bolting

Power Connection

Affer proper alignment is verified, dowel pins should be inserted through the motor ieet
into tho foundation. This will maintain the correct molor position should motor removal be
required. (Baldor motors are designed for doweling.)

1. Drill dowel holes in diagonally opposite motor feet in the locations provided.

2. Drill corresponding holes in the foundalion.

3. Fleam all holes.

4. Install proper iitting dowels.

5. Mounting bolts must be carefully tightened to prevent changes in alignment. Use a
llat washer and lock washer under each nut or bolt head lo hold the motor Jeet
secure. Flanged nuts or bolls may be used as an alternative to washers.

Motor and control wiring, overload protection, disconnects, accessorids and grounding
should conform lo the National Electrical Code and local codes and practices.

For ease of making connections, an oversize conduit box is provided. The box can be
rotated 360'in 90' increments. Auxiliary conduit boxes are provided on some motors for
accossodes such as space heal6rs, RTD's etc,

Connect the motor leads as shown on the connection diagram located on the name plate
or inside the cover on the conduit box. Be sure'the following guidelines are met:

1 . AC power is within t10% of rated voltage with rated frequency. (See motor name
plate for ratings).
OR

2. AC power is within !5% of rated frequency wilh rated voltage,
OR

3. A combined vaJiation in voltage and freguency of 110% (sum of absolute values) of
rated values, provided the Jrequency variation does not exceed *5% of rated
frequency.

Perlormance within these voltage and frequency variations are shown in Figure 2-2.

Figure 2-1 Accessory Connectlons

One heater is installed in each end of motor
Leads lor each heater are labeled H1 & H2.
(Like numbers should be tied togethe0.

HEATERS

H1 -aA&- H2

H1 - r\/W- H2

THiRM]STERS

1 I2
Three thermisters are installed in windings and tied in series.
Leads are labeled Ti & T2.

W]NDING R]DS

A"r*( -
ll *ro

\Mnding RTDS are installed in windings (2) per phase.
Each set of leads is labeled W1, W2, W3, W4, W5, & W6

RED WH Tt

BEAR NG RTD

RID WHITEffl * One bearing RTD is installed in Drive endplate (PUEP), leads
are labeled RTDDE.

* One bearing BTD is installed in Opposite Drive endplate (FREP), leads
are labeled RTDODE.

* Nole FTD may have 2-Red/1-White leads; or 2-White/1 -Red Lead

2-2 Installation & Operalion MN4OO
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Flrst Time Start UP Be sure that all powsr to motor and accessories is otf. Be sure the motor shaft is
dismnnected from thg load and will not cause mechanical rotation o, the motor shaft.

1. Make sure thal lhe mechanical installation is secure. All bolts and nuts are tightened
etc.

2. lf motor has been in storage or idle for some time, check winding insulation integrity
with a Meggai

3. lnspect all electrical connections for proper lermination, clearance, mechanical
strength and electrical continuity.

4. Be sure all shipping materials and braces (il used) are removed from motor shaft.

5. Manually rotate the motor shaft to ensure thal it rotates freely.

6. Replace all panels and covers that were removed during inslallation.

7. Momentarily apply power and check the direction of rotation ofthe motor shaft.

8. 11 mbtor rotation is wrong, be sure power is otf and change the motor lead
connections. Verify rolalion direction beJore you continue.t 9. Start the motor and ensure operation is smooth without excessive vibration or noise.
lf so, run the motor tor '1 hour with noload connected.

10. Afteil hour oJ operation, disconnect power and connect the load to the motor shaft.
Verify all coupling guards and proteclive devices are installed, Ensure molor is
properly ventilated.

Coupled Start Up This procedure assumes a coupled start up. Also, that the lirst time start up procedure
was successJul.

1. Check the coupling and ensure that all guards and protective devices are installed.

2. Check that the coupling is properly aligned and not binding.

3. The tirst coupled start up should be with no load. Apply power and verify thal the
load is not transmitting excessive vibration back to the motor though the coupling or
the roundation. Vibration should be at an acceptable level.

.. 4. Run for approximately '1 hour with the driven equipment in an unloaded condition.

fhe equipment can now be loaded and oporated within specified limits. Do not exceed
the name plate ratings for amperes for steady continuous loads.

Jogging and Bepeated Starts Repeated starts and/or jogs ot induction motors generally reduce the lile of the motor
winding insulation. A much greater amount of heat is produced by each acceleration or
jog than by the same molor under full load. If it is necessary to repeaiedly start or jog the
motor, it is advisable to check the application with your local Baldor distributor or Baldor
Service Center.

Heating - Duty rating and maximum ambient temperature are stated on the motor name
plate- Do not exceed lhese values. lf there is any queslion regarding sate operation,
contacl your local Baldor distributor or Baldor SeMce Center.
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Section 3
Maintenance & Troubleshooting 

.__

WARNTNG: UL Llsted motors must only be serviced by UL ApProved
Authorized Baldor Service Centers i, these motors are to be
returned to a hazardous and/or explosive atmosPhere.

General lnspection lnspect the motor at regular intervals, approximately every 500 hours of operation or
every 3 months, whichever occurs first. Keep the motor clean and the ventilation
openings clear. The following steps should be performed at each inspection:

WARNING: Do not touch electrical connections belore you first ensure that
power has been disconnected. Electrical shock can cause serious
or Iatal inlury. Only qualified personnel should attempt the
installation, operation and maintenance oI this equipment.

1 . Check that the motor is clean. Check that the interior and exlerior of the motor
is free of dirt, oil, grease, water, etc. Oily vapor, paper pulp, textile linl, etc. can
accumulate and block motor ventilation, lf the motor is not properly ven'tilated,
overheating can occur and cause early motor tailure.

2. Use a 'Meggef periodically to ensure hal the integrity of the winding
lnsulation has been maintained. Record the Megger readings. Immediately
investigate any significant drop in insulation resistance.

3. Check all electrical conneclors to be sure that they are tight.

Relubrication & Bearings Bearing grease will lose its lubricating abilily over time, not suddenly. The lubricating
ability of a grease (over time) depends primarily on the type of grease, the size of the
bearing, the speed at which the bearing operates and the severity ol the operating
conditions. Good results can be oblained if the following recommendations are used in
your maintenance program.

Type ot Grease A high grade ball ot roller bearing grease should be used. Recommended grease lor
standard service conditions is Polyrex EM (Exxon Mobil).

Equivalent and compatible greases include;
Texaco Polystar, Rykon Premium #2, Pennzoll Pen 2 Lube and Chevron SRl.

Relubrication Intervals Recommended relubrication intervals are shown in Table 3-1. lt is important to realize
that lhe recommended intervals of Table 3-1 are based on average use.

Relubrication intervals are for ball bearings.
For vertically mounted motors and roller bearings, divide the relubricalion interval by 2.

For molors operating at speeds greater than 3600 RPM, contact Baldor for relubrication recommendalions

NEMA / (lEC) Frame Size
Rated Speed - RPM

10000 6000 3600 1800 1200 900
Up to 210 incl. (132) 2700 Hrs 5500 Hrs. 12000 Hrs
Over 210 to 280 lncl, (180) 3600 Hrs 9500 Hrs. 15000 Hrs. 18000 Hrs.
Over 280 to 360 incl. (225) " 2200 Hrs. 7400 Hrs 12000 Hrs. 15000 Hrs.
Over 360 to 5800 incl. (300) "2200 Hrs 3500 Hrs 7400 Hrs 10500 Hrs

MN4OO Maintenance & Troubleshooting 3-1
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Table 3-2 Service Conditions

Special high temperature grease is recommended (Dow Corning DC44). Note that Dow Corning DC44 grease does
not mix with olher grease types. Thoroughly clean bearing & cavity before adding grease.

Special low temperature grease is recommended (Aeroshell 7).

Table 3-3 Helubrication lnterval Multiplier

Severity of Service Multiplier
Standard 1.0
Severe 0.5

, E):treme 0.1

Low Temperature 1.0

Some molor designs use different bearings on each motor end. This is normally indicated on the motor nameplate
ln this case, the larger bearing is installed on the motor Drive endplate. For best relubrication results, only use lhe
appropriate amount of grease for each bearing size (not the same lor both).

Table 3-4 Bearings Sizes and Types

Frame Size
NEMA (rEC)

56 lo 140
140 (90)

Bearing Description
Ohese are the "Large" bearings (Shaft EnO in each lrame size)

Bearing
Weight of Grease to

add *
oz (Grams)

Volume ol grease
to be added

in3 teaspoon
6203 0.08 (2.4) 0.15 0.5

6205 o.15 (3.s) 0.2 0.8
180 (100-112) 6206 0.19 (5.0) 0.3 1.0

21O (132) 0.30 (8.4) 0.6
2so (1 60) 6309 o.47 (12.s) a.7
280 (180) 6311 0.61 (17) 1.2
320 (200) 631 2 0.76 (20.1) 4.0
360 (225) 6313 0.81 (23) t.5
400 (250) 63'1 6 1.25 (33) 2.O 6.6
440 (280) 6319 2.12 (60) 4.1 13.4

5000 to 5800 (315+50) 6328 4.70 030) 9.2 30.0
5000 to 5800 (315-450) NU328 4.70 (130) 9.2 30.0

360 ro 449 (225-280\ NU319 2.12 (60) 13.4
AC lnduction Servo

76 Frame 180 (112) 6207 a.22 (6.11 o.44 1.4
77 Frame 21O (132) 6210 o.s2 (9.0) 0.64
80 Frame 250(160) o.4e (14.0) 0.99 J,J

* Weight in grams = .005 DB
of grease 1oA be added

Note: Not all bearing sizes are listed. For intermediate bearing sizes, use the
grease volume lor the next larger size bearing.

Severity of Service Hours per day
of Operation

Ambient Temperature
Maximum

Atmospheric
Contamination

Standard B 40'c Clean, Little Corrosion
Severe 16 Plus 50'c Moderate dirt, Corrosion
Extreme 16 Plus >50" C* or

Class H lnsulation
Severe dirt, Abrasive dust, Corrosion, Heavy

Shock or Vibratlon
Low Temperature <-29" C *

3-2 Maintenance & Troubleshooting MN40O

2.O6307

I 2.1



Caution: To avoid damage to motor bsarings, grease must be kept free of dirt.
For an extremely dirty environment, contact your Baldor distributor or
an authorized Baldor Service Cenler tor addltional lnlormation.

Relubrication Procedure Be sure that lhe grease you are adding to the molor is compatible with the grease
already in the motor. Consult your Baldot dislributor or an authorized service center if a
grease other lhan the recommended type is to be ussd.

Caution: Do not over-lubricate motor as this may cause premature bearing
lailure.

With Grease Outlet Plug

1. With the motor stopped, clean all grease littings with a clean cloth.

2. Remove grease ouflet plug.

Caution: Over{ubricating can cause excessive bearing temperatures,
premature lubrication breakdown and bearing railure.

3. Add the recommended amount ol grease.

4. Operate the motor for 15 minutes with grease plug removed.
This allows excess grease to purge.

5. Re-lnstall grease outlet plug.

Without Grease Provisions
Note: Only a Baldor authorized and UL or CSA certitied service center can

disassemble a UL/CSA llsted erylosion prool motor to malntain it's
UUCSA listing.

1. Disassemble the motor.

2. Add recommended amount of grease to bearing and bearing cavity. (Bearing
should be about 1/3 full of grease and outboard bearing cavity should be about
1/2 tull oi grease.)

3. Assemble the motor

Sample Relubrication Determination

Assume - NEMA 286T 0EC 180), 1750 RPM motor driving an exhaust lan in an ambient
temperature oI43'C and the atmosphere is moderately corrosive.

1. Table 3-1 list 9500 hours {or slandard conditions.

2, fable 3-2 classifies severity of service as'Severe",
3. Table 3-4 shows that 1.2 in3 or 3.9 teaspoon ol grease is to be added.

Note: Smaller bearings in size category may require reduced amounts of grease.
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Table 3-5 Troubleshooting Chart

Motor Over Healing

Symptom Poss-ib-t;E uses- Possible S tons
Ilotor will not start Usually caused by line trouble, such

as, single phasing at the starter
Check source oI power. Check overloads, fuses,
controls, etc.

High Voltage Check input line connectionsExcessive humming
Eccentric air gap Have motor serviced at local Baldor service center.
Overload. Compare actual amps
(measured) with nameplate rating

Locate and remove source ol excessive friction in
motor or load.
Reduce load or replace with motor of grealer capacity

Single Phasang Check current at all phases (should b
equal) to isolate and conect the problem

e approximately

lmproper ventilation Check external cooling lan to be sure air is moving
properly across cooling fins.
Excessive dirt build-up on motor. Clean motor.

Unbalanced voltage Check voltage at all phases (should be approximately
equal) to isolate and correct the problem.

Check air gap clearance and bearings.
Tighten Thru Bolls".

Rotor rubbing on stator

Over voltage or under voltage Check input voltage at each phase to motor,
Open stator winding Check stalor resistance at all three phases lor

balance.
Perform dielectric test and repair as requiredGrounded winding

lmproper connections lnspect all electrical connections for proper
termination, clearance, mechanical strength and
electrical continuity. Refer to motor lead connection
diagram,

Misalignment. Check and align molor and driven equipment.
Excessive belt tension Feduce belt tension lo proper point lor load

Reduce the end thrust trom driven machineExcessive end thrust
Excessive grease in bearing Remove grease until cavity is approximalely 3/4 tilled

Add grease until cavity is approximately 3/a filled
cl-ean bearing cavity and bearing. Repack with conect
grease until cavity is approximately 3/a filled.

Bearing Over Heating

lnsufficient grease in bearing.
Dirt in bearing.

Misalignment Check and align motor and driven equipmenl
Rubbing between rotating parts and
stationary parts.

lsolate and eliminate cause o{ rubbing

Have rotor balance checked are repaired al your
Baldor Service Cenler.

Hotor out o,f balance

Vibration

Fesonance Tune system or contact your Baldor Service Center
for assistance.

Noise Foreign malerial in air gap or
ventilation openings.

Remove rotor and foreign material. Reinstall rotor.
Check insulation inlegrity. Clean ventilation openings

Growling or whining Bad bearing Replace bearing. Clean all grease irom cavity and
new bearing. Fepack wilh correct grease until cavity
is approximately 3L lilled.
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Suggested bearing and winding RTD setting guidelines

Most large frame AC Baldor motors with a 1.15 service lactor are designed to operate
betow a Class B (80"C) lemperature rise at raled load and are built with a Class H
winding insulation system. Based on this low temperature rise, RTD (Resistance
Temperature Detectors) settings lor Class B rise should be used as a starting point.

Some motors with 1.0 service Jactor have Class F temperature rise.

The following tables show lhe suggested alarm and trip settings for RTDS. Proper
bearing and winding RTD alarm and trip settings should be selected based on these
tables unless otherwise specilied for specific applications.

It the driven load is found to operate well below the initial temperature settings under
normal conditions, the alarm and trip settings may be reduced so that an abnormal
machine load will be identifed.

The temperature limits are based on the installation of the winding RTDS imbedded in
the winding as speci{ied by NEMA. Bearing RTDs should be installed so they are in
contact with the ouler race on ball or roller bearings or in direct contact with the sleeve
bearing shell.

Winding RTDS - Temperature Llmit ln rc (40'C Maximum Ambient)

Motor Load
Class B Temp Rise s 80"c

oypical Design)
Class F Temp Rise < 105"C Class H Temp Hise < 125'C

AIarm Trip Alarm Trip Alarm Trip
< Fated Load 130 140 165 185
Hated Load
to 1.15 S.F.

140 150 160 165 180

Note: .Winding RTDS are raclory production installed, not lrom Mod-Express.
.When Class H temperatures are used, consider bearing temperatures and relubrication requirements

Bearing Type
Oil or Grease

Anti-Friction Sleeve
Alarm Trip Alarm Trip

Standard* 95 100 85 95
High Temperature* 110 115 105 110

MN4OO Maintenance & Troubleshooting 3-5
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Bearing HTDS - Temperature Llmit ln "C (40t Maximum Ambient)

Note: * Bearing temperature limits are ,or standard design motors operating at Class B temperature rise,* High temperature lubricants include some special synthetic oils and greases.

Greases that may be substituted that are compatible with Polyrex EM (but considered as
"sbrdad" lubricants) indude he ,ollowing:

-Texaco Polystar - Rykon Premium #2 - Chevron SHI #2

-Mobilith SHC-100 - Pennzoil Pennzlube EM-2 -Chevron Black Pearl

- Darmex 707 -Darmex711 - Petro-Canada Peerless LLG

See the motor nameplate for replacement grease or oil recommendation.
C,ontact Baldor application engineering for special lubricants or further clarifcations.
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BALDOH ELECTRIC COMPANY

P.O. Box 24fl)
Ft. Smith, AR 72902-2100

(479) 646-4711
Fax (4791648-5792
www.baldor.com
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SECTION III

MISCELLANEOUS



) One piece body is ribbed to assure high
strength and minimum weight

) Retainer Plate
Secured relainer plate on lop stem, allows
removal oi operator while vafue is in service
under pressure, providing blow-out proof stem
and positive pressure against stem and gland
seal

) Dead-end Service
Lug body valves are recommended for lines
where dead-end service is required. Lug style
butterfly lalves in dead-end service are rated
at 200 psi

! Low Maintenance

L Manufactured in ISO 9001 facility

VALVF CA

4120 N.E. Columbia Blvd.
Portland, Oregon USA 97211
Phone: 503-287-8383
Fax: 503-281-9617
www-fnwvalve.com

Ir,Y JY
VALVE CO.

r Sear

BurreRFLY Vnlves

REsr

YOUR COMPLETE VALVE SOURCE

> CartridgeType Seat
Offers easy change of seat at site without
special tools



Ir I
-E'VW

VALVE co. BUTTER oVALVE
The FtrW Cartridge Resilient Seated Butlerffy Valves coBrorm to API 598. Body pressure lested at ,5o'/" and seat at t I0o/"
ol maximum working pressure.

.The FNW Canridge Resilieni Seated Butterfly Valve is manulaslured in accordance wilh the specilicaiions irom MSS SP-67
Both Lug and Warer series valves are designod br ANs, 125/150 h. class llanges and are rated a1200 PS.l. WOG seMce.

FNW Cartridge Resiliert S€aled Buttertly Valves are 10O% iactory tesled in both directions ol operalion 10 assure a zerD
leakage rale lor many years o{ bubble tight service.

. Body materials: cast iron urater

- duc-tile iron lug
. Disc malerials: 316S3 slarldard
. Sgat malerials: BUl.lA-N and EPDM are standard, VAon upon requesl
. 10 position lever
. Gear op€ratofs
. Elect.ic op€ralors
. Pneurnatic actualoN
. SEm stensior
. Chain lrheel operators. square operafrng nuts

CABTRIDG E TYPE BUTTERFLY VALVE PARTS

GBING

+ BODY

- 
(E P}€NOUC SUPPORT nlNG

+ SEAT

@ orsc

{-o RETAINER scBEw

@ rrnrrn n-lre

@ rrooxe

GRING

@ r:ruon zusmlo

o I.JPPEB
SHAFT

BODY

/;\ LO ER
N, SHAFI

@ rrrlox susxrxo

F]-\NGE

BOD/

SUPPONT BING

seAr {frJ8*€F)

14' - 24"

I 17

o sElr
PLUG

FigureTSl Wafer
Figure 732 Lug

FNW Buttertly Options:

,itE @
2'-6':2EA f-- -

8.- 24':3EA \

O**)
i/AtuJ\\

\hY
I



EL:731

4.{5! 150
RTRIDGETYPE

SIZE t:l:-24'

da

F'l
^J{lJ
6l-ff

rop

:r

I
I

I

r'
MODEL: 732
LUG{ABTRIDGETYPE
ANS| 150LBS

lange

u

szg 14'^16'

6S OU L Ht H2 E A BgD T w P go B
1.69 2.05 2.62 0.181.30 0.55 2.76 0.16 o.35 3.900-s5 0.39

2.56 2.802.76 0.16 0.35 3* 1.61 5.63 0.4t0.55 0.39 1.30

3 0.55 2.76 0.35 3.54 1-81 3-2 r- 5.71 5.12 0.69 3.110.55 0.39 1.30

0.63 2.76 0.16 0_35 3.94 6.55 5.S8 0.96 3.90a.47 1.30 0.63

1.30 2.76 0.16 0.35 2.20 7.66 7.09 1.44 .1.880.75 0.59 0.63

3.54 2.m 5.9':0.75 0.59 1.30 0.63 1-BB 8.13 7.99

7.808 0.75 o.59 1.30 0.67 2.76 0.16 2,36 9.41 10.00 2.87 7.43

10', c.a7 4.71 0.79 4.O2 0.16 4.47 4.92 9.76 B.-q4 11.38 12 8r- 9-803.62

12" 1.i0 0.87 0.79 4.02 0.16 3.07 'r 1.73 '12.56 14.d9 11.77

14', 0.39 0.20 0.79 4.02 0-16 4.47 4.92 3.07 13.03 10-41 13.60 16.34 4.96 12,83

i6" 1.26 2.95 0.91 5.51 0.16 0.71 14.966.BS 4.02 12.03 13.76 14.31 14.57

1.50 0.47 2.95 0.20 0.91 ,.5 r 0.16 0.71 16.936.89 4.49 13.78 15.75 20.98 6.36 16.y
20" o.47 0,20 6.50 0. r6 0.87 4.27 18.985.00 14.95 18.50

0.20 0.91 6.50 0_r6 o.81 8.21 6.06 17.32 20.08 21.49

OUTLINE DIMENSIONstzE

I

DI

slz€ z-rz

suE r r-2?'

r-i slzE i4'- 16'

g&?-7t

I
i

i

od
li

STEM TOP FLANGE

ad
1.93

5'
6', 0.16 0.35

0.35

1.10 2"76

7.15



W€ €AST &R@N €WE€g{VAEVtr ffi/
/ AT@]€liC{

* Spring Loaded, Double Door Vafer Style Body
... Fits Flanges That Conform to ANSI B 16. I

4 Minirnal Pressu rc Stainless Steel Spring
* 6',8",1O", 12" Appto\ted as Chemigation Valve*

2OO PSI NoN-SHocK WOG
Applications: Pump Systems & Irrigation Systems

{ffi|q
ise,
."rB

&ro/ Br€wster, Ny Toll Free; Houston, Tx Toll Free: La Palma, CA Toll Free;
TEL:: AOO-411-2O82 TEL: 80G935-5456 TEt-i 866-532€306
FA)<: SOO44GZ252 F,)<t AOG6S34247 FAX: A66-532A307

email: mai l(rm atconorct. coTl www.matto{orca.com

lnstall Between Class 125 Flanges
NOTE: *Chemigat,on valves are tested and apprwed by the Center for lnigation

Technology, California State Uni\re rsity, Fresno, C-alifornia

F-a---|

StzE
INCH

4.00
4.75

B
'1.69

l.8l
2.52

APPMX.
WT.tas, NO. PART

'l Body
2 Disc

TIAIERIAL

Ccl hon
Aluminum/Brmze

ASTM
OEgGNlrON

4126 CLB

89 54

2'
2.5'
J

3.5
5

4

6

6.3 8
7.56
8.5 9

lat
2.75
3.00

12.5
16

20

3 Hinge Pin
4 Spring Stop

Shoft

Sloinless Steel

Slolnless Steel

GRADE 304

GRADE 304

8'
10'
1z',

10.76

12.92
14.89

3.50
4.50
4.50

J/ -.)

57
92

5 Spring

6 Eloslomer
Sloinless Sleel

BUNA.N
MADE 304
Commerciol

14"

l6'
5.00

5.50

t2t
165

,{{AT@-l.rctict

I

17 .26

t9 .27



ES.WBV-3

Series WBV-3
2-Piece Standard Port

Brass Ball Valves

Sizes: 1/a'' through 4" (3-100mm) FIP x FIP
%" through 3" (10-B0mm) C x C

FEATURES
o Suitable for full range of liquids and gases

. Bottom loaded, pressure retaining stem

. Pressure rated at 400 psi (28 bars) WOG (non-shock)

o Virgin TFE Stem Packing Seal

. Aqiustable stem packing gland

. Vinyl insulator on heavy duty zinc plated carbon
steel handles

. Quarter-turn open or close operation

. Low operating torque

SPECIFICATIONS
Approved valves shall be standard port and have
bottom loaded pressure retaining stem, virgin PTFE
seats and stem packing, and adjustable stem
packing nut, Valves shall be pressure rated at 400
psi (28 bars) WOG (non-shock). Specify Watts
Regulator Company WGV-3 threaded or WBVS-3
solder end.

This valve is designed to be sott soldered into lines wiihout dis-
assembly, using a low temperature solder 420'F (2'16"C). Other
solders such as 95/5 tin antimony 460"F (238'C) or 96/4 tin sil-
ver 430'F (221"C) can be used. However, extreme caution must
be used to prevent seat damage. Higher temperature solders will
damage the seat material. ANSI 816.18 states that the maximum
operating pressure of 50-50 sol&r connedions is 200 psi (13.78
bars) for l/i to 1' (8-25mm) sizes, 175 psi (12.06 bars) for 1%'
to 2' (32"50mm) sizes and '150 psi (10.34 bars) tot 2Vz' lo 4'
(65-100mm) sizes at 100'F (38'C), and decreases wjth hiqher
temperatures.

Apply heat with the flame directed AWAY from the center of the
valve body. Excessive heat can harm th€ seats. After soldering,
the packing nut may have to be tiqhtened.

A LE'DER III VALYE TECHflOLOGT

Series WBVS-3
Solder Ends

Sizes: %" - 3"
(10-80mm)

Series WBV-3
FIP Ends

.. Sizes: %" - 4"
(3-100mm)

REGUL]ATOR
WATTS"

Wahs lnduslries.lnc.-
Waler PDducts Dlvlslon . Sataty & Contro! V.lvoE

usa 815 cttcslnln sL, No. Andover, MA 0r 845-m98;

.,t:

{
,a

Walts proouct sppcrtcarions tn U,S, customary un'ts and metrc are approxi.
male 6nd 6re provided for relerence only. For pr€crse measuremenls. pleas€
contacl Waxs Techn cal Seruice. Watts reserves the right to change or modify
DrodLcl des'9n, co.srruction. specrrrcar'o1s or rfaler,als w houl pior nol,ce
at wnhout incu'ring anJ ob'rgdrron ro make sucn coanges and modilicdt oas
on Watts products previously or subsequentiy sotd.

C.nad.;5135 North s.rvice Rd.. oNl L7L 5Hli ww.waft.darom

lso



MATERIALS FLOW CURVES
N,* $sr$^$iS;s

20

,0

e'_co

A

B

D

WBV-3

!=
rL
o

o,

I
G

a
lt)

H

.)

E-------Q

A. Screw - Zinc plated steel
B, Handle - Zinc plated carbon steel

with vinyl insulator
C. Packing Nut - Brass
D. Stem Packing - PTFE
E. Thrust Washer - PTFE
F. Stem - Brass
G. Body - Forged Brass
H. Seats - PTFE
L Ball - Chrome plated brass
J. Adapter - Forged Brass

DIMENSIONS
H

10 100
Flow (gpm)

1000 5000

TEMPERATURE/PRESSURE RATING

bars psi

28 400

21 300

14 200

q)

::

o
IL
tt
!
o

=

7100
350
00

c

H

wBvs-3
L1

50 I00 200 300 400 500 "F
10 38 93 I49 204 260 "C

Temperature
*See applicable note on reverse side
,or solder end valves with regards to
pressure,ltemperature rating.

Wei
lbs.

c

J

L

Size
in. mm
th

3ls

3h
,1

1l.
11/z

2
21h

3

4

'1',]

11

11
'15

23
40
5B

.91

1.26
2.00
3.12

fltL
li1l,1lr, r'tv r yl

/t{litill] r tl]ll| / 4 ilt

t II ilnilllllz lil[lI,

I Ltl ,/

l,l,lrllili1l z Mtl L

1lillltM M/ I

\ \

\

\

-r-III

-+
I

wBvs"3
EDP No.

Dimensions (approx.)

lr.i',, l,n.;' ',1 ,". f ,, lr. ]-'tn mm
C

mm

1.62
2
2
3
3

4

4

5

6

05
78
21
4B

03
80
8B

96

.25

.25

.25

.34

.50

1.28
2.00
2.18
4.42
6.88

10.10

36
36
36
41
44

62
12
16
86
tlq
121

3.20
3.20
3.20
3.20
3.65
4.60
4.60
5.00
6.00
5.60
8.00
8.00

B1

B,]

81

8l
93
111
117
121
't52

142
203
203

.31

.31

.3',t

.41

.59

.79

1.22
'1.54

1.93
2.38
2.92

B

B

8
12
15
20
25
31

39
49
60
14

42
42
50
58

18
B7

112
136
152

6
8

10
15
20
25
32
40
50
65
80
100

i50200
750201
7 50202
750203
150204
750205
750206
7 50201
750208
750209
750210
150211

150212
150213
150214
750215
750216
150211
150218
7502'19
150220

1.40
1.40
1.40
1.62
1.75
2.25
2.45
2.85
3.00
3.40
4.35
4.15

ES-WBV,3 0002 o Watts Regularor co., 1997 Printed in U.S.A.
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WBV.3
EDP No.
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WIKA
lnstallation and Operating lnstructions

for Mechanical Pressu re Gauges

Tec h n ical lnformation

Pressu re range selection
To insure proper operation and long service lile, the proper
pressure range should be seleded For appl.alions wrlh
constant, steady pressure, the measured pre6sure should be
no more than 75% ol the tullsc€le range of thegauge. For
applic€tioos with fluctuating pressure, the measur6d pressure
should be no nlors than two lhirds of the ,ull scale range of
lhe gauge.

ln general. it is best to chooso a rangB that is roughly 2X lhe
average measured pressure lhrs grves good over pressure
protedron and the hrghesl accuracy-

ln stallati o n
The pressure gauge should be installed where exposure to
heat and vibraticn ara minimal and where th6 dial can be
easily read. lt isalso important to inslall thegaugeina
localiofl wilh undisturbed and contintrcus Ilo,, of th6 pressure
medium-

It is recommended that an isolating d6vic6, sudr as a needle
valve or gauge cDck, be in$alled b€lween lhe process and
lhe pressu16 gaug6s. Thls allows the gauge to be laken out
of service without interruption of the proc€ss.

Connections with tapered threads, suctr as NPT, should be
sealed by using PTFE tape (or an equivalent sealing
pound) on the thread. Metricthreads such as G1/4A

@m-
or 1l

4BSP should be sealed by using the appropriate sealing
washgr.

The gatlge should be tightened and loosened usirg the
yrrendr flats on the gaugo sockel- Nover gtasp the case to
thresd lhe gauge inlothe pressure systern fiting. Doing so
may cause irreparable damage lo lhe gauge.

For pressure gauges with flanged connedions. car6 must be
taken not to accidentally lmsen the bolts that hold the upper
and lower housings together-

A pressure gauge should never be removed when it is
pressurized. Make sure the pressure system has been fully
vented p{ior to renpving a gauge.

Residues from the pressure medium may remain inside the
pressure gauge after it has been rernoved from seruice. Il
th€se residues are hazardous or to\ic, take the necessary
precautions v'fien handling and storing used gauges.

lsolating deYices
The isolaling device may be either a pressure gauge mck or
a neBdle valve, depending on operating conditions and
requirements,

Pressurs gauge cocks
Pressure gaug€ mcks have three handl€ positions:
OFF The pressure medium is blocked and the pr$sure

gauge system is open to the atrnasphere.
ON The pressure gauge is open lo lhe pressure

medium.
VENT The pressure gauge is isolated bul the pressure

system is vented and th€ modium can escape nto
the alrnosphoro.

Pressure gauge cocks should be installed so lhat when
vent6d, lh€ pressure medium is directed away from the
operator-

Needle Yalves
Needle valves also isolale the pressure gauge from the
pressure medrum. but they usually do no{ have any venting
capabilities. Needle valves do have the advanlage ol
resaidir€ the flow of lhe pessure into the gaWe whidr helps
reduce damage by pressure spikes.

Mounting options
lf the pressure system or tee-extension canno{ support lhe
vveight of the inslrumenl, ihen surface or wall rnounting
brackets or mounling flanges (front flange or rear flange)
should bo u$d.

Vibration protection
f the pressure gauge is exposed to vibration or pulsating
pressure or both. then a liquid filled pressure gaWe is
recommended. Tho liquid dampens the effeds of vibration
makrng the pohter ea$er to read

Terqperature limits
The pressure gaugo should not be used outsidB o[ its rated
temperature linits as noted on the Data Sheet spocific to that
gaLEe. At tenpe{alures above or belo these limils, the
gauge accurary will be srgnificonlly reduced and the posebll.
ily ol gauge lailure may exisl

Overprssure Iimits
WIKA gauges are ganerally desrgned to w[hstand up to a

130yo overpressure without damage to the pressure systern-
For applic€tions wlth overpressure spikes, a soubber or
restriclor should be used. Snubbers and restridors reduce
lhe anlel size of lhe pressure gauge which causes the
pressure to rngease or decrease nrore slowly tnto the gauge
For applicalions with periods of constanl overpressure, an
overpressure protector should be used. Theovapessure
protector isolates the gauge wh6n tho prossur€ reaches a
preset pressure value.
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Tee exbnsions
lee qdenslons sholrld have a
diamdsr of all6astO:l in temm ro leo
avcid clogging from solids i; the ' axte
pressure medium. WIKA recom-
mBnds that lmg. horizontal teg
extensions be sloped tc about 1:15.

With a gaseous pressurB medium,
lhe exlenspn should haviog a drain plug at its lowesl point.
while a line wilh a liquid medrum should have an air bleedrng
valve at its hrghest point. A filteror separator should be used
when the pressure medium @ntains suspended rnatter.

It a slatic head ol liquid is adrrE on lhe gauge. lhen this
causes a zero oflset which afleds the reading of the gauge.

The conesponding indicalion will be lower by the value c{ Ap
if the gauge is rnounted above. but higher by lhe value of Ap
if the gauge is npunted below the pressure tapping poinl.

kossure gauges in selvice
Arways opefl isolating devices slowly. Opening them too fast
may generate sudden pressure surges that could damage
lhe gaugs,

Calibration can be contirmed in larger diameter gauges (:4')
by checking the position of the zero point To do so. dose
the isolating devico and vent the gauge 10 zero pressure.
lhe ponter must over the zero box + . Unless the gauge
tenperature is signific€ntly higher or lowerthan 68'F (20fC),
a pointer not retuming to 2610 may indicate that the gauge
has been serously dama0ed

Storage
The pressure gauge should renBin in its original packing
until installatiofl,

gorage lenperalure should not exceed -4'F (-20'C) or
140'F (60'C) urless specified otherwise. Consult the data
sheet pBrtaining to the pr€ssur€ gaug€ nDdol.

Pressure gauges removed frorn service should be proteded
from dust and humidity. proforably by using lhs original
packing material- Residue from the pressure medium may
remain in lhe gauge and is susceptide to ternperature
influenc€s (.e. freezing). This should be considor6d when
storing the removed pressure gaWe.

THE MEASUREOF

Press re gauge saidy
ltessure rnedE sudt as:. Oxygfi. Ac€tylene. Flammable gas€s or liquids. Toxic oEses or liquids. Steam. Arnrnonia and other refrigerants

as well as portable or stationary pressure systems like:. Ar @mpressors. Welding equipment. Pre.ssure vessels and boilers. Life support equipment

may require pressure gauges lhat have been tosted and/or
certified to national standards and/or local satety codes.
Your localW|KA representative will bo able to assist you in
selectrB the proper gauge model,

Stand{ds tor Prcssure Gaugas
U.S. & Canadian Sandards are set fcrth by The Arnerican
Society of Mechanical Engineers. whidr publishes [essure
gauge specifications in their document ASME 840.1. lhis
doc.ument specifies standard pressure gauge types, sizes,
materials, ranges, and accuracies. Copies of this standard
can be purchased directly from ASLIE:

ASA/F
22 Law Drive. Box 2900
Fairfield. NJ 07007-2900
'l-80o-THEiSME or (973) 88211 67
Fa\.: (973) 882-'1717
E-mail: jnfocentral@asme.org

Europoan Eandards are devebped and publi$ed by lhe
Furopean C,ornrniltee for Standardization (CEN) and replaca
the indMdual standards formerty used in eadt European
country (sudr as DIN slandards in Germany). Cog:ies of
these standards can be obtaioed through:

Comit6 Europ6en d6 Normalisation (CEN)
Cenlral S€cretariat
ru6 d6 Stassa 36
R1050 Brussels
Llelgrum

Total Pefformance-

nsion
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Iwi-KTII
WKA lnstrument Corporation
1000 Wiegand Boulevard
Lawrenceville. Georgia 30043 5868
Tel: 770-51$8200 Fax: 770-33&5118
http/ {vrr/.wika.oom e-rnail: info@wika.com

Ordering lnformation:
State cDmputer part number {if available) / modcl number I size /
range / mnnecti]rl size and location / oFions requir€d.

Spo.il5calionsgivonhlilspt6ll5lrcpreso.lltEsraloololEin..ringBlrholin.o,p,inliog.
Modttelioc mayEke plae a^d tls 6p3dtod haroliJs my ch.ng. *ithdl prior horj@
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Flo-Pak, lnc.
P.O. Box 790

Toccoa, Georgia 30577
Telephone: 70G886-21 01

Fax: 70G88G0023
www.flo-pak.com

A Business Unit of Patterson Pump Company

o-E,^ ll(K,n"
A BUSINESS UNIT OF PATTERSON PUMP, INC
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