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[ ®wx B |CowL, SCREEN, & SHUTTER, AND ALL DooRs. | ©/18/99 | NED
[ADDED SECOND JUNCTION BOX AND BULLDING | 1
[ d |DISTRIBUTION PAMEL. S |
¢ | 01109-95 REMOVED NOTE 4 & weerss  we

£3 DIA. THRU

FOR MOUNTING BOLTS
/_(4 PLACES)

AIR RELEASE VALVE

/ce PLACES)

|—— VITH WALL MOUNTED
THERMOSTAT CONTROL

P—

Tl

STATION LIFT EYE
4 PLACED

|* DRESSER
{JUPLING

10°, 380 CFN EXHAUST FAN
\cm W /SCREEN

ER FITTING SIZE & LOCATION
0 EE DETERMINED BY OTHERD

| REMOVED JUCTION BOX NOTE

STATION INFORMATION

MODEL PO4LB-8D
1550 RPM. RATED
320 GPM AT_43 TDH
IE—— G A

id__HP. 1750 RPN
MOTOR FRAME __215T

SERVICE

460  VOLTS __3 PHASE

60 Hz. 3 ___ WIRE
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AH1

ALARM HORN
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CONTACTOR-MOTOR STARTER

c2

CONTACTOR-MOTOR STARTER

DFM1

DIGITAL FLOW METER

ETM1

ELAPSED TIME METER

ETM2

ELAPSED TIME METER

FLOW SWITCH-MAX|STORE

LIGHT—GREEN (NO.1 PUMP)
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TERMINAL BOARD-30 POLE-CONTROL

TEMPERATURE PROBE
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LO-PAKS

A BUSINESS UNIT OF PATTERSON PUMP COMPANY
P.O. BOX 790
Toccoa, Georgia 30577
Telephone: 706-886-2101
Fax: 706-886-0023
www_flo-pak.com

INSTALLATION, OPERATION & MAINTENANCE MANUAL

Read this entire manual before proceeding.

SECTION | - INTRODUCTION

1-1  This manual provides general instructions for the installation and
maintenance of the package pumping unit manufactured by Flo-Pak, Inc. /
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.
Immediately 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:

e Liquid pumped

Flow in gallons-per-minute

Temperature of liquid pumped degree Fahrenheit
Suction condition, pressure or lift

Discharge pressure

Power supply characteristics

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 Il - INSTALLATION




2-3

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

*** Installation
*** 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. [f these instructions should be come soiled, obtain a new copy
from Flo-Pak. Be sure to include the package serial number you request.

Foundation

Concrete (reinforcement as necessary or required) is most widely used for
the foundation. In sufficient mass it provides rigid support which
minimizes deflection and vibration. It 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.

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.
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Note:

If vi_bration or noise will be objectionable, as in office building, it may be
advisable to use vibration dampeners between the package unit and

foundation in conjunction with suction and discharge piping vibration
suppressor.

Mounting

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

Alignment Bearing Frame Units Only

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

Noisy pump operation
Vibration

Premature bearing failure
Excessive coupling wear

o0 oo

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 must be checked
after mounting.

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

Settling of the foundation

Springing of the base

Piping strain

Settling of the building

Shift of pump driver on the foundation

coo o

Grouting

Grouting compensates for unevenness in the foundation and the base, as
well as distributes the weight of the unit uniformly over the foundation. It
also helps to prevent the unit from shifting after mounting. It 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.



Note:

2-9

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:

One part of normal Portland Cement — 94#

One part of Embeco Cement — 100#

One part of coarse clean sand — 100#

One and one-half parts of %" pea gravel (1% cu. Ft.)
approximately 5 2 gallons water

P o Do

d. Pour the grout into the base and, while pouring, tamp liberally in
order to fill cavities and prevent air pockets. In 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.

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.

Piping

The suction and discharge piping should be arranged for the most
simple, direct layout and be of sufficient size and internally free of
foreign material. The piping must never be pulled into position by the
flange bolts. It 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.

Electricity

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.



b. If the rotation is inaccurate,

Correct i
three power leads. by changing any two of the

SECTION Ill - LUBRICATION

3-1

3-3

Couplings

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.

Ball Bearings

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.

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

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

b. Use the oldest lubricant 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 Institute Grade 2 specifications. This

has a safe operating temperature higher than 300 degrees
Fahrenheit.
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3-6

Operating Temperature

Use of the lubricants and procedures given in this manual will allow safe
operation at bearing temperatures to 250 degrees Fahrgnhe:t. Past
experience, however, indicates the normal temperature will not exceed
250 degrees if the pumped fluid is well below that temperature.

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.

Re-Lubrication

Grease that has been in service does not “wear away.” It needs replacing
only because of contamination by dust, metal particles, moisture or high
temperature breakdown.

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

SECTION IV — OPERATION

41

4-2

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

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

Start the package as follows:

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



SECTION V — MAINTENANCE

WARNING - DISCONNECT THE POWER TO ANY ROTATING OR

ELECTRICAL COMPONENTS BEFORE STARTING ANY

REPAIRS!
5-1  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 Bearings
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 1
Operating Conditions Lubricate
Normal, 8-hour day operation. Every six (6)
Area free of dust and damaging atmosphere. months.

Severe, 24-hour day operation.

Area with moderate dust and/or damaging atmosphere or Every month.
outdoor service.

Light, approximately 10-hour week.
Area relatively free of dust and damaging atmosphere.

5-3

Every year.

Alignment — (Bearing frame unit only) — Check alignment yearly.
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Problems

Failure to deliver
liquid or sufficient
pressure.

Overload of driver.

Vibration or noise.

All pumps running
lag units cycle off

and back on again.

TABLE 2

Probable Cause

Control valve not
adjusted correctly.

Incorrect pump rotation.

Discharge head too
high.

Impeller passages
restricted.

Pump not up to speed.

Worn wearing rings.
Damaged impeller.

Total head lower than
rating

Mechanical problem in
pump or driver.

Misalignment bearing
(frame units only).

Worn ball bearing.
Cracked foundation.

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

Too low setting on start
delay timer.

Remed

Adjust control valve. (See valve
manual.)

Change rotation.

Check that all discharge valves are open
and discharge line is free form
obstructions. In 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.

Replace worn parts.
Replace or repair impeller.
Check suction and discharge pressure

and determine the total dynamic head.
If TDH is lower than rated, throttle

discharge valve to rated TDH.
See if unit turns freely.

Realign unit.

Replace bearings.
Replace foundation.

Readjust.

Readjust.



TABLE 2
(Continued)

- All pumps running Package undersized for  Verify operating flow and head.
< lag units cycle off load.
and back on again.

Low suction alarm Low suction switch Check adjustment.

tripping.

adjusted incorrectly or
poorly.

Actual low suction Check suction pressure with test gauge.
condition.

All other alarms. Switches adjusted . Readjust.

5-5

incorrectly.
Actual alarm condition.  Verify and correct.
.__$Delay timer set too low.  Increase 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. Sparerelay.

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.

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.
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PUMP COMPANY / A Subsidiary of The Gorman -Rupp Co.

P.O. Box 790 / Toccoa, Georgia 30577 / (706) 886-21

01 / FAX (706) 886-0023

www . pattersonpumps.com

General Pump Inspection and Maintenance Schedule
Packaged Pump Systems

Any additional inspections, maintcnance, or tests required by NFPA- Standards for fire pumps are excluded.
Refer to NFPA Standards for additional requirements for fire pumps.

Actions required only for specific pump types are so noted.
The symbol (@) used in the table below indicates that the action indicated may not be applicable to a specific pump of a particular type.
For more information regarding inspection and maintenance requirements refer to the Patterson O & M manual supplied with the pump.
Contact Patterson Pump Company if assistance is needed to determine the inspection and service requirements for a specific pump,

Inspect (v ) or service () at the indicated calendar time or run time
interval — whichever comes first

4 hours

2000 hours or 3
months

4000 hours or 6

Routinely months

Monthly

8000 hours or
12 months

Replenish greasc lubricated sleeve bearing grease per the O & M
manual using the manual grease lubricator. Perform every 3 months
while idle. (vertical wet pit pumps so oL

Unusual noise

Unusual vibration

Unusual temperature

Leaks in pump or piping

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

M EYESEIEI RN LY

(adjust ring clearances if so lied or install new wear rings)

Anytime a pump is opened, inspect the impeller for corrosion or
excessive wear.

Packing box — verify slight leakage (if excessive, adjust gland or seal
water valve; replace packing if required) l -~

Mechanical seal (should be no leakage)

Drain lines are working properly

Coupling integrity ]
Drive shaft integrity

Verify proper operation of oil drip lubricator (vertical wet pit pumps so

equipped) M

Verify proper operation of automatic grease lubricator (vertical wet pit

pumps so equipped) B

Operate the pump
(note — for vertical wet pit pumps first verifv proper lubrication )

Tightness of foundation and hold-down bolts

<

Check coupling alignment and integrity (maintain records) ]

<

Add grease 1o pump anti-friction bearings (maintain records) ]

Add grease 10 universal joint shafting u-joint bearings, anti-friction

steady bearings (maintain records) ll

Add grease 1o coupling (maintain records) B

Change anti-friction bearing oil (maintain records) W

Replace packing (all packing; not just the outermost ring) L]
Clean and oil gland bolts (packed pumps)

Verify free movement of packing glands (packed pumps) L]

Universal joint shafting and steady bearings wear check (replace
bearings if required)

Clean packing box

Check and flush seal water and drain piping

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

Remove packing and inspect sleeve(s). Replace if worn. (packed
pumps) IR

Realign coupled pumps (maintain records) l

Remove pump handhole covers and inspect impeller for corrosion and

excessive wear (sewage pumps) L]

Remove handhole covers to inspect the wear ring clearances. When the
wear ring clearances have doubled, adjust the ring clearances to original
specifications if so supplied or install new wear rings (sewage pumps).
| |

ve

Examine running clearance between propeller and propeller housing.
When the running clearance has doubled, repair or replace the housing,
housing liner, or propeller as appropriate. (model AFV axial flow
pumps)

ve

Inspect the impeller running clearance. Inspect the impeller housing for
excessive wear. If the wear is not excessive, perform impeller
adjustment. If the wear is excessive, repair or replace the impeller
housing. (open impeller mixed flow pumps, such as models SAF,
SAFV, SAFH, or TMF) B

ve

Inspect batteries & battery charger for proper charge.

Observe operation of fans & dampers such that the fans & dampers
operate at set temperature, and damper opens upon operation of the
diesel engine.

Jockey Pump — See manual for specific jockey maintenance
Tequirements.

Engine Maintenance (Belts / Filters / Oil / Fuel Strainer} [Sce O&M
manual for Engine]

Replace any worn caulk around pipe exits on buildings

Building Heater - Inspect for proper operation.

Inspect operation of all valves in system.

[SEIRIEY

Lights (Outside, Inside, Emergency) — Inspect for proper operation

Issue 020907




Aid may be obtained from the Flo-

Pak representative in yo
factony. p your area or from the

Flo-Pak, Inc.
P.O. Box 790
Toccoa, Georgia 30577

Telephone: 706-886-2101
Fax: 706-886-0023

www flo-pak.com
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SEQUENCE OF OPERATIONS

LO-PAK

& businass unit of Palierson Pumgp Company

™

C065277 Presley Detention Center

Tri-plex Booster
Rev 1 07/25/2007

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/Display4® 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 Interface 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)

I 3 pumps will be automatically rotated every time the lead shuts off or every 24
v hours, whichever occurs first.



The lead pump will stop when its minimum run timer has expired, the stop lead
pump set-point pressure has been reached and the VFD speed (PID output) has
dropped to or below an adjustable set-point.

In 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 10 seconds when
the suction pressure returns to a safe operating level and the pumps will be re-
enabled.

In 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.

In 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.

In 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 “hammer”.

In 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/running 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. If 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 Interface
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.



In 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.

In all areas, the right and left arrow keys are used to scroll through that area.
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Safety
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Warning! The ACH550 adj

: ustable s d i .
a qualified electrician. peed AC drive should ONLY be installed by

Warningg Evgn whe_n the motor is stopped, dangerous voltage is present at the
Power Circuit terminals U1, V1, W1 and U2, V2, W2 and, where present, UDC+,
UDC-, BRK+ and BRK-.

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
ACHS550, 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.

Warning! If the drive will be used in a floating network, remove screws at EM1
and EM3 (Frame size R1...R4), or F1 and F2Z (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.

Warning! Do not attempt to install or remove EM1, EM3, F1 or F2 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



ACH550-UH User's Manual

Use of Warnings and Notes
There are two types of safety instructions throughout thi
. Notes draw attention to a particular condition or fact, or giv
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:

s manual:

e information on a

Dangerous voltage warning warns of high voltage which can cause physical
injury and/or damage to the equipment.

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

BB

Safety
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Installation

Study these installation in
the warnings and instructions may cau

structions careful

ly before proceeding. Failure to observe
se a malfunction or personal hazard.

A Warning! Before you begin read "Safety" on page 3.

Installation Flow Chart

The installation of the ACH550 adjustable speed AC drive follows the outline 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

| PREPARE for installation

J

[ PREPARE the Mounting Location J

‘

l REMOVE the front cover

.

[ MOUNT the drive

]

-

INSTALL wiring

.

{ CHECK installation

.

\ RE-INSTALL the cover

.

‘TAPPLY power

v

START-UP

See

"Preparing for Installation" on page 8.

"Prepare the Mounting Location" on page 11.

"Remove Front Cover" on page 13.

"Mount the Drive" on page 14.

"Wiring Overview" on page 15 and
"Install the Wiring" on page 19.-

"Check Installation" on page 23.

"Re-install Cover" on page 23.

"Apply Power" on page 25.

"Start-Up" on page 26.

Installation
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Preparing for Installation

Lifting the Drive

R1...R6
Lift the drive only by the metal chassis.
R7...R8

A

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.

Remove the cabinet side panels for access to the
cabinet/pallet mounting bolts. (6 torx screws hold each
cabinet side panel in place. Leave the side panels off
until later.)

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

ACH550-UH User's mManusai

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

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

Unpack the Drive

1.
2

Unpack the drive.

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

Check the contents against the order and the shipping
label to verify that all parts have been received.

R70010

“Pcoooos

Installation
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Drive Identification
Drive Labels

To determine the type of drive you are installing, refer to either:
* Serial number label attached on upper part of w

the chokeplate between the mounting holes. A ]\ITITISIFI'I';HI;;;;]BMHI
* Type code label attached on the heat sink — on ! SIN 2020700001

the right side of the enclosure.

Input 3PHAS.. B3 H:z 1PHA. 63 Hz ABB Inc.
Voltage (U1) 200...240 Vac 200...240 Vac Made in USA of foreign parts
Current (11n) 59.4 A 594 A

L@ € ®

3PH 0...500 Hz 3PHD...500 Hz
Voitage (U2) 0...U1 Vac 0...U1 Vac
Current (12n) 53.4A 284 Mg, Date: 01 2005 Org. o V.2.068
P o e

SIN 2030700001

L L D gy |
ACH550-UH-059A-2

Type Code

Use the following chart to interpret the type code found on either label.
ACH550-UH-08A8-4+...

AC, HVAC Drive — 550 product series

Construction (region specific)
01 = Setup and parts specific to IEC installation and compliance
UH = Setup and parts specific to US installation and NEMA compliance

Output current rating
See Ratings chart for details

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

Enclosure protection class
No specification = UL type 1/ NEMA 1 /1P 21
+B055 = UL type 12/ NEMA 12/ IP 54

Fieldbus Adapters
+K451 = DeviceNet Adapter
+K452 = LonWorks Adapter
+K454 = Profibus Adapter

1/0 Options
+L502 = Pulse Encoder Interface
+L511 = Relay Output Extension
+L512 = 115/230 V Digital Input Interface

Ratings and Frame Size

Tables in the "Ratings" section on page 262 lists technical specifications, and identifies
the drive's frame size. 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”.

Installation
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Motor Compatibility
The motor, drive, and supply power must be compatible:

ACH550-UH User’s Manual

Motor
Specification

Verify

Reference

Motor type

3-phase induction motor

Nominal current

Motor value is within this
range: 0.15...1.5 * |y
(Iopy = normal use current)

Type code label on drive, entry for Output loy,

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

Nominal frequency

10...500 Hz

Voltage range

Motor is compatible with
the ACH550 voltage range.

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

Insulation

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

For ACH550-xx-xxxx-6

Tools Required

To install the ACH550 you need the following:

.

Screwdrivers (as appropriate 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".

Mounting hardware: screws or nuts and bolts, four each. The type of hardware

depends on the mounting surface and the frame size:

Frame Size | Mounting Hardware Note
R1...R4 M5 D
R5 M6 4 i
R6 M8
R7...R8 M10 - | 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, store and transport the drive according to the environmental

Installation
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77

StOl’ i " -
page 291. age and transportation. See "Ambient Conditions" on

B i .
nfirm that the enclosure is appropriate, based on the site contamination level:

* UL type 1 enclosure. The site must be free of airborne dust, corrosive gases or

liquids, and conductive i

; contaminants such as condensation, carbon d

. . & u
metallic particles. = and

3

QL type 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 the outside dimensions (see
"Outside Dimensions — R1...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 motor
cable length. See either "Motor Connection Specifications" on page 274, or
"EN 61800-3 Compliant Motor Cables" on page 277.

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

Installing the Drive

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

A 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. If that is not practical,
cover nearby electrical components to protect them from all shavings or

debris.
Prepare the Mounting Location ot
The ACH550 should only be mounted where all of the *

requirements defined in "Preparing for Installation" on
page 8 are met.

1. Mark the position of the mounting holes. 1 ~a
\

X0002

Installation
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. Drill holes of appropriate size in the

ACHB550-UH User's Manual

holes along the top. Use only two. If

i R3 and R4 have four
Note! Frame sizes llow room {o remove the fan for

possible, use the two outside holes (to a
maintenance).

Note! ACH400 drives can be replaced using the original mounting holes. Eor R1 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.

Note! Frame sizes R7 and R8 have
mounting holes inside the enclosure base.
See “Mounting Dimensions” on page 286.

Where it is not possible to use either
mounting hole &t the back of the base, use
an L-bracket at the top of the enclosure to g _ .
secure the cabinet to a wall or to the back of Egﬁf(e:g;?nft"gag’v”h(‘?rgénjf:&‘;d
another enclosure. Bolt the L-bracket to the ® *
enclosure using the lifting lug bolt hole on
the top of the enclosure.

Fastening points when installed
back against back

mounting location.

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

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

Cabinet top

Installation
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Remove Front Cover

R1...R6, UL type 1
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. If hood is present: Remove screws (2) holding
the hood in-place.

2. If hood is present: Slide hood up and off of the
cover.

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

4. Remove the cover.

R7...R8, Cabinet Door

1. To open the cabinet door, loosen the quarter-
turn screws that hold the cabinet door closed.

R7...R8, Side Panels

The side panels were removed to take the -
cabinet off the pallet. Installation access is '
easier if these panels are kept off throughout
the installation.

\“// R70020

Installation
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R1.

1.

Mount the Drive 1
..R6, UL type 1
Position the ACH550 onto the mounting screws %
or bolts and securely tighten in all four corners.

R1.

4. Re-install the rubber plugs.

. Asrequired for access, remove the rubber plugs.

ACH550-UH User’s Manual

Note! Lift the ACH550 by its metal chassis. /
2

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

..R6, UL type 12 IP2002

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

Push plugs out-from the back of the drive.

R5 & R6: Align the sheet metal hood (not shown)
in front of the drive’s top mounting holes. (Attach D)
as part of next step.) 13

Position the ACH550 onto the mounting screws
or bolts and securely tighten in all four corners.

Note! Lift the ACH550 by its metal chassis.

5. Non-English speaking locations: Add a warning

R7...

. Use a hoist to move the cabinet into position. i
30°

sticker in the appropriate language over the existing warning on the top of the
module.

R8

Note! If the cabinet location does not provide access to
the cabinet sides, be sure to re-mount side panels before
positioning cabinet. '

Install and tighten mounting bolts.

PC00003

Installation
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Wiring Overview
Conduit Kit

Wiring R1...R6 drives with t
following items:

he UL type 1 Enclosure requires a conduit kit with the

conduit box
SCrews

cover

The kit is included with UL type 1 Enclosures.

Wiring Requirements

Warning! Ensure the motor is compatible for use with the ACH550. The
ACHS550 must be installed by a competent person in accordance with the
considerations defined in "Preparing for Installation” on page 8. If 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:
— Input power wiring.

— Motor wiring.

— Control/communications wiring.

When installing input power and motor wiring, refer to the following, as
appropriate:

Terminal Description Specifications and Notes

U1, V1, W1* | 3-phase power supply input | "Input Power Connections” on page 266.

PE Protective Ground "Ground Connections" on page 270.

Uz, vz, w2 Power output to motor "Motor Connections" on page 274.

* The ACH550 -xx-xxxx-2 (208...240V series) can be used with a single phase supply, if output
current is derated by 50%. For single phase supply voltage connect power at U1 and W1.

To locate input power and motor connection terminals, 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 networks, see
"Unsymmetrically Grounded Networks" on page 270.

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

Installation



16

For frame size R6, see

ACH550-UH User's Manual

"Power Terminal Considerations — R6 Frame Size" on

page 272 to 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-Tick 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



AACTIAS S ASIA £ Pcerr™m Adcrrrercal

77
Connection Diagrams
The following diagrams show:

* The terminal layout for frame size R3, whic
R1...R6, except for the R5/R6 power and g

The R5/R6 power and ground terminals.

* The terminal layout for R7/RS.
R1...R4 (Diagram shows the R3 frame.)

h, in general, applies to frame sizes
round terminals.

J1 - DIP Switches for Analog Inputs
The switch is one of two types:

'SP [ | Al: (in Voltage Position)
L |2 B | Al2: (in Current Position)
Original Alternate

. Panel Connector
. o

\ ) © of -
e I )|

X1 — Analog Inputs and Outputs
(and 10 V Ref. Voltage Output)

lilustration of available switch
positions; not default settings

|- Power LED (Green)
D ||J/ Fault LED (Red)

| ST

2

X1 - Digital Inputs
(and 24 V Aux. Voltage Output) —_ ||

oo ooooos

X1-—Relay Outputs _|

lustration of available switch
positions; not default settings

J2 — DIP Switches i Optional Module 1
for RS485 Termination | | Tr=wrE
) ™ X1 — Communications
oy =2 | (RS485)
A I

A ON {

ON =1 | Optional Module 2
off position  on position

o
Power Input

v, wi) f
Frame Sizes (s Ve e T

R5/R6 differ.

See next page.
P Em/' we!

PE— |

Power Output to Motor
(U2, V2, W2)

\Ems

GND

X0003

Terminals Not Used

Warning! For floating, impedance grounded, or unsymmetrically grounded
networks, disconnect the internal RFI filter by removing: screw EM1 (drive is
shipped with EM3 already removed). See "Floating Networks" on page 271.

Installation
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The following diagram shows the power and ground terminal layout for frame sizes

R:‘; and R6 a5 -
N ®
F2 = ‘
- ljﬁf”
® = 7]
_Lﬁ,, e @EU
Fl
F2 " E ]
Iﬂ o
P ” :
@ 66

/ X001
/ GND \

Power Input Power Output to Motor
(U1, V1, W1) (U2, V2, W2) E1

Terminals Not Used

Terminals Not Used

Power Input Power Output to Motor
(U1, v1, W1) (U2, vz, w2)

Warning! For floating, impedance grounded, or unsymmetrically grounded
networks, disconnect the internal RFI filter by removing screws: F1 and F2.
See "Floating Networks™ on page 271.
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The following dia
gram shows th ;
R7 (R8 is similar). © power and ground terminal layout for frame size

R7
Motor
, G
Terminals rouBnac]f_ Lug ACH550 Control Wires
Input Power
Terminals F —
AN .; ' ;
iiﬂI @ iu 3
Terminal Strip
Only on % i
ACH550-UH )
REREN
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Install the Wiring

Checking Motor and Motor Cable Insulation

Warning! 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, but NOT to the drive output
terminals (U2, V2, W2).

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.

2. At the drive end of the motor cable, measure the insulation o

PE

Installation
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R1...R6, Wiring UL type 1 Enclosure

1. Open the appropriate knockouts in the
conduit box. (See "Conduit Kit" above.)

2. Install thin-wall conduit clamps (not supplied).

3. Install conduit 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. Strip wires.

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

Note! For R5 frame size, the minimum power cable size is 25 mm? (4 AWG).
For R6 frame size, refer to "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 and twist the
copper screen into a pig-tail.

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

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

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

13. Install the conduit box cover (1 screw).

Installation
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R1...R6, Wiring UL type 12 Enclosure

1.

3. Route the power wiring through conduit.

4. Route the motor wiring through conduit (not the

5. Strip the wires.

6. Connect the power, motor, and ground wires to the

10.

1.

12.

Step depends on Frame Size:

Frame Sizes R1...R4: Remove and discard the
cable seals where conduit will be installed. (The

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.

IP5023
For each conduit run (input power, motor and

control wiring must be separate), install water tight
conduit connectors (not supplied).

gl e,
gt IP5006
L1

same conduit as input power wiring run).

drive terminals. See "Wiring Requirements" on page
15, and "Connection Diagrams" on page 17.

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

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

Strip the control cable sheathing and twist the
copper screen into a pig-tail.

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

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

Strip and connect the individual control wires to the
drive terminals. See "Wiring Requirements" on page
15,

Install the conduit box cover (1 screw).

Installation
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RY..

'R8, Wiring (Both Enclosure Types)

The figures show connections in the R7 cabinet, the R8 cabinet is si

ACH550-UH User’s Manual

milar.

Remove the conduit connection plate from the top of the left bay.

Route the input power, motor and control cables to the top of the c_abinet. Each cable
type (input power, motor, and control) must be in separate conduit.

Use punch to create holes for conduit connections as needed.

4. UL type 12 Enclosure: For each conduit

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

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

6. Connect grounds to ground bar.

7. Strip the control cable sheathing and twist

10.

the copper screen into a pig-tail.

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

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

Strip and connect the individual control
wires to the drive terminals. See "Wiring
Requirements” on page 15.

Input Power
Cable

Terminal Strip
Only on
ACHS550-UH

Installation
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Check Installation

Before applying power, perform the following checks.

v Check

Installation environment conforms to the drive's specifications for ambient conditions.

The drive is mounted securely.

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

The motor and driven equipment are ready for start.

For floating networks (R1...R6): The internal RF| 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 specified.

The input power, motor and control wiring are routed through separate conduit runs.

NO power factor compensatior?zapacitors are in the motor cable.

The control connections are connected and tightened as specified.

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

NO alternate power source for the motor (such as a bypass connection) is connected — no
voltage is applied to the output of the drive.

Re-install Cover

R1...R6, UL type 1
1. Align the cover and slide it on.
2. Tighten the captive screw.

3. Re-install the control panel.

Installation
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R1...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: Install the two screws that 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. If side panels were removed and not remounted, \ P )
mount them now. Each panel requires 6 torx 1 T
SCrews. )

2. Re-mount all high voltage shields.

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

4. Close the cabinet door and secure in place with 1 1.
the quarter-turn screws. N / .

Installation
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Apply Power

Always re-install the covers before turning power on.

@ Warning! The ACH550 will start up automatically at power up, if the external
run command is on.

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

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

Drive

OU1 OV1 OW1 OGND OUZOVQOWQ

L1 ‘ ‘
Input L2 —————— @ )
L3

GND
&l

To change rotation direction,
switch motor leads

Drive I

QU10V1 W1 OGND QUZQVZ OW2

L4
Input L2 ————— @ )

L3 FM
GND

Installation
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Start-Up

The ACH550 has default parameter settings that are sufficient for many situations.
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 Exit to commission the drive as described in section “Start-Up by Changing
the Parameters Individually” on page 29.

» Press Enter to move to the following options:

— Select “Commission Drive” to commission the drive as described in section
“Start-Up by Using the Start-Up Assistant” on page 29.

— Select “Spin Motor” 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
fans prior to commissioning.

Note! When using Spin Motor, the motor speed is limited to the range 1/3...2/3 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. ‘

. Gather the following from the motor ratings plate:

- Voltage

+ Nominal motor current
= Nominal frequency

= Nominal speed

« Nominal power

. 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.

Installation
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Macros

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

1. Review the macro descriptions in "Application Macros" on page 44. Use the macro
that best fits 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 parameter 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
fine tuning.

1. Review the parameter descriptions in "Parameter Descriptions"” starting on page 60.
Enable options and fine tune parameter values as appropriate for the 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 fault/alarm:
= 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 parameters as appropriate.

Installation
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Start-Up

HVAC Control Panel Features
The ACH550 HVAC control panel (ACS-CP-B) features:

Status LED”—"‘;

(Green when normal,
if flashing or red,
see Diagnostics.)

uP ' ik
- et SOFT
SOFT N KEY 2

HELP (always available)

OFF HAND X0201

» 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 to 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, simultaneously press \1—— and £ &  or & v /,as
appropriate.

Start-Up
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Start-Up

Start-Up can be performed in two ways:
* Using the Start-Up Assistant.

* Changing the parameters individually.

Start-Up by Using the Start-Up Assistant

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

29

Select MENU to enter the main menu

4 | press SAVE after every change.

1
Select ASSISTANTS with the Up/Down g,
buttons and select ENTER. b,
T
Scroll to COMMISSION DRIVE with the
Up/Down buttons. EA
3 ¥/
Change the values suggested by the s
assistant to your preferences and then ‘ﬁ:

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

Start-Up by Changing the Parameters Individually

To change the parameters, follow these steps:

Select MENU to enter the main menu.

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

2
Select the appropriate parameter group el
with the UP/DOWN buttons and select L
3 SEL S
=

Start-Up
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Select the appropriate parameter in a P
group with the UP/DOWN buttons.Select SRR
4 EDIT to change the parameter value. LS
'
Press the UP/DOWN buttons to change ik
the parameter value. &R
5 oy /
Select SAVE to store the modified value or :
select CANCEL to leave the set mode. b o
6 | Any modifications not saved are
cancelled.
Select EXIT to return to the listing of
parameter groups, and again to return to
7 | the main menu.
s
7

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 the UP/DOWN buttons -
simultaneously.

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

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

Start-Up
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V

* Standard display mode — Shows driv

: e status informati
drive. ation and operates the

* 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.

e Drive parameter backup mode - Stores or uploads the parameters.

» Clock set mode — Sets the time and date for the drive. 0
» /O settings mode — Checks and edits the /O settings.

+ Alarm mode — Reporting mode triggered by drive alarms.

Standard Display Mode

Use the standard 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 status information as described below.

Status Information

Top. The top line of the LCD display shows the basic status information of the drive.
* HAND - Indicates that the drive control is local, that is, from the control panel.

- AUTO - Indicates that the drive control is remote, such as the basic I/0 (X1) or
fieldbus.

« ) —Indicates the drive and motor rotation status as follows:

Control panel display Significance
Rotating arrow (clockwise or + Drive is running and at setpoint
counterclockwise) = Shaft direction is forward or reverse
Rotating dotted arrow blinking Drive is running but not at setpoint
Stationary dotted arrow Start command is present, but motor is not
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 configured to display:

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

— Use parameters 3401, 3408, and 3415 to select the parameters (from Group
01) to display. Entering “parameter” 0100 results in no parameter displayed.
For example, if 3401 = 0100 and 3415 = 0100, then only the parameter

Start-Up
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specified by 3408 appears in the Control Panel display.

— You can also scale each parameter in the display, for example, to convert ’:he
motor speed to a display of conveyor speed. Parameters 3402...3405 sca e:t
the parameter specified by 3401, parameters 3409...3412 scale the parameter
specified by 3408, etc.

- 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 switches 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 ¢ 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 modified 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 Start/Stop, Shaft direction and Reference functions are only valid in local
control (LOC) mode.

Parameters Mode

To change the parameters, follow these steps:

Select MENU to enter the main menu.

h @

Start-Up
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Select the Parameters mode with the UP/ y
DOWN buttons, and select ENTER to &,
5 | select the Parameters mode. ux
L=
Select the appropriate parameter group i,
with the UP/DOWN buttons and select el
3 |SEL ¥/
Select the appropriate parameter in a vy
group with the UP/DOWN buttons. Select e
4 EDIT to change the parameter. “wy./
Press the UP/DOWN buttons to change %
the parameter value. B
5 4
Select SAVE to store the modified value «
or select CANCEL to leave the set mode. \@
6 |° Any modifications not saved are
cancelled.
« Each individual parameter setting is
valid immediately after pressing SAVE.
Select EXIT to return to the listing of
parameter groups, and again to return to E:Z/
7 | the main menu.

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.

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

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

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

Start-Up Assistant Mode
To start the Start-Up Assistant, follow these steps:

) =

Select MENU to enter the main menu

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

Scroll to COMMISSION DRIVE with the ;
Up/Down buttons and select SEL. Ca iy

Change the values suggested by the P
assistant to your preferences and then =
4 | press SAVE after every change. N

The Start-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 Select. The assistant also checks the values entered to prevent
entries that are out of range.

The Start-Up Assistant is divided into tasks. You may activate the tasks one after the
other, as the Start-Up Assistant 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 Assistant depends on your entries. The
following task list is typical.

Task name Description

Spin the motor - Prompts for control panel display language selection.
» Prompts for motor data.
» Guides user through rotation check.

Commission drive Prompts for motor data.

M;T;J";;[ication Prompts for application macro selectio—n.

Start-Up
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Description

References 1 & 2

Prompts for the source of speed references 1 and 2.
Prompts for reference limits.

Prompts for frequency (or speed) limits.

Start/Stop Control

Prompts for the source for start and stop commands.
Prompts for start and stop mode definition.
Prompts for acceleration and deceleration times.

Protections

Prompts for current and torque limits.

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.

Constant Speeds

Prompts for the use of constant speeds.
Prompts for constant speed values.

PID Control

Prompts for PID settings.
Prompts for the source of process reference.
Prompts for reference limits.

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

Defines 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.

Panel Display

Prompts for display variable and unit settings.

Timed Functions

Prompts for the use of Timed functions.

Output

.

Prompts for the signals indicated through the relay outputs.

Prompts for signals indicated through the analog outputs AO1 and AO2.

Sets the minimum, maximum, scaling and inversion values.

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 enter the menu.
\ =
1
Select CHANGED PAR with the UP/ s
DOWN buttons and select ENTER. 2
5 X/
©
A list of changed parameters is displayed. —
Select EXIT to exit the parameters mode. lj?/
3




ACH550-UH User's Manual
36

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 to 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 "Diagnostics” section.

Note! If 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 parameters 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 parameters such as
those created by the Motor Id Run. The Control Panel memory is non-volatile and
does not depend on the panel’s battery. To upload parameters to control panel,
follow these steps:

Select MENU to enter the main
menu.

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

Scroll to Upload to Panel and select HEE BB FEN ey
SEL. s UPL TO_PAHEL 3

Start-Up
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The text “Copying parameters” and a
progress diagram is displayed.
Select ABORT if you want to stop
the process.

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

- Download Full Set — Restores the full parameter set from the Control Panel to
the drive. Use this option to restore a drive, or to configure identical drives. This

download does not include user sets of parameters.

To download all parameters to drive, follow these steps:

Control ;
tUploadi PaIIEI Download |
O pane - all g

x0202

Select MENU to enter the menu.

=

Select PAR BACKUP with the UP/
DOWN buttons.

(== S

S

Scroll to Download to drive all and
select SEL.

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

Start-Up
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]

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

Note! Download Full Set writes all parameters to the drive, including motor
parameters. Only use this function to restore a drive, or to transfer 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 parameters, parameters
9905...9909, 1605, 1607, 5201, nor any Group 51 and 53 parameters. Use this
option to transfer parameters to systems that use similar configurations — the
drive and motor sizes do not need to be the same.

Control
Upload P af‘?l Download . B
to panel apphcation g é
i 3
B 3 [ {
LBt . %
1P2100 IP2101

To download application to drive, follow these steps:

Select MENU to enter the menu.

©

1

Select PAR BACKUP with the UP/ s

DOWN buttons. Gk
2 x/

Scroll to DOWNLOAD APPLICATION —

and select SEL. X:
3

The text “Downloading parameters

(partial)” is displayed. Select ABORT
4 if you want to stop the process.

Start-Up
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The text “Parameter download
successful” is displayed and the
control panel returns to PAR BACKUP
menu. Select EXIT to return to the
main menu.

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

Download User Set 2 - Copies USER $2 parameters from the Control Panel to the
drive.

Handling Inexact Downloads

In some situations, an exact copy of the download is not appropriate 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. LoC G DIFFERENCES —

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

INVALID VALUES 1
Providing a Differences List — A listing of the EXTRA PARS 5
type and number of items that the target cannot | MISSING VALUES 7
accept exactly as specified. READY SEL

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 the selected type (right screen below).

Loc G DIFFERENCES - Loc G INVALID VAL
VALUES UNDER MIN 3 9902 APLIC MACRO
VALUES OVER MAX 2 2606*SWITCHING FREQ
INVALID VALUES 1 ;2'(*;1“2
Z
EXTRA PARS 5 3401°DISP 1 SEL
MISSING VALUES 7
READY [SEL | EXIT | [EDIT |
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In the above-right “details” screen:

« The first item that requires editing is automatically highlighted and includes
details: In general, the first item listed 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. In the illustrated example, the backup specifies a switching frequency of 12 kHz, but
the target drive is limited to 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 the Differences List and then select
“Yes, save parameters.”

Download Failures

In some situations, the drive may be unable to accept a download. In those 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 defined 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).

* Incompat drive/model — The remedy is to perform backups only between drives of
the same type (ACS/industrial or ACH/HVAC) and the same model (all ACH550).

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

Note! If 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 for the internal clock of the
ACHS550. In order to use the 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.
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To set the clock, follow these steps:

Select MENU to enter the main menu.

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 of the clock.

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

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

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.

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

The different formats are displayed.
Select a format with the UP/DOWN
buttons and select SEL to confirm the
8 | selection.

Scroll to Set Date with the UP/DOWN -
buttons and select SEL. A,
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Change the days, months and year with
the UP/DOWN buttons and select OK to
save the values. The active value is

10 displayed in inverted color.
Scroll to Date Format with the UP/DOWN
buttons and select SEL.

11
The Date formats are displayed. Select a
date format with the UP/DOWN buttons

12 and select OK to confirm the selection.
Select EXIT twice to return to the main
menu.

13
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/0 Settings Mode

To view and edit the 1/O settings, follow these steps:

Select MENU to enter the main menu.

Scroll to I/O Settings with the UP/DOWN
buttons and select ENTER.

Scroll to the I/O setting you want to view
with the UP/DOWN buttons and select
SEL.

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

You can change the value with the UP/ o )
DOWN buttons and save it by selecting b

5 | SAVE. Gy

If you do not want to change the setting,

select CANCEL. ‘:

Select EXIT to return to the main menu.
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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 their 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 selecting a macro, additional parameter changes can be made manually using
the control panel.

Application macros are enabled by setting the value for parameter 9902 ApPLIC
MACRO. 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 the speed
reference to analog input 1 (Al1), and provide the START command using digital
input 1 (DI1). In HAND/OFF mode, the control panel provides the speed
reference and START command.

When using process PID, 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).

Application / Macro Listing

This section describes the following macros:

3:1?]1 Macro Macro

1 HVAC default Internal timer

2 Supply fan Internal timer with constant speeds

3 Return fan Floating point

4 Cooling tower fan Dual setpoint PID

5 Condenser Dual setpoint PID with constant speeds
6 Booster pump E-bypass

7 Pump alternation | Hand Control
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Selecting an Application Macro

To select a macro, follow these steps:

Select MENU to enter the main menu.

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

2
Scroll to APPLICATION and select
ENTER.

3
Select a macro with the Up/Down buttons
and select SAVE.

4

Restoring Defaults

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

Control Wiring

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

Start-Up



46 ACH550 User’'s Manual

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 PID, see "General Considerations" on page 44.

X1 SCR Signal cable shield (screen)

1
2 |AI External reference 0(2)...10 V or 0{4)...20 mA
3 |AGND | Analog input circuit common

4 |10V Reference voltage 10 VDC

15 [AI2 PID feedback: 0(2)...10 V or 0(4)...20 mA
6

7

8

AGND | Analog input circuit common J1 Jumper Settings
AO1 Output frequency: 0(4)...20 mA r P | Al1: 0(4)...20 mA [m

AO2 | Output current: 0(4)...20 mA r Al2: 0(4)....20 mA | ] l B
AGND | Analog output circuit common L > ) &

NO|NO

24V Auxiliary voltage output +24 VDC
GND Auxiliary voltage output common
DCOM | Digital input common for all

DI Start/Stop: Activate to start drive
DI2 Not configured
DI3 Constant (Preset) speed 1 (P 1202)
Dl4 Safety interlock: Deactivate to stop drive (P 1608)
DI5 Not configured
DI6 Not configured
19|RO1C Relay output 1 (P 1401)
20|RO1A Default operation: Ready =>19 connected to 21
21|RO1B
22|R0O2C Relay output 2 (P 1402)
23|RO2A Default operation: Running =>22 connected to 24
24 |RO2B
25|R0O3C Relay output 3 (P 1403)
26 |RO3A Default operation: Fault (-1) =>25 connected to 27
27 [RO3B - (Fault => 25 connected to 26)

Parameters Changed Relative to HVAC Default
Parameter I Value E Parameter Value

None (Default macro)
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ceived from a transducer. When using direct speed
"General Considerations” on page 44.

1 [SCR Signal cable shield (screen)
2 |An Externql reference 0(2)...10 V or 0(4)...20 mA
=11 T13_[AGND | Analog input circuit common
4 |10V Reference voltage 10 VDC
[C) 5 [Al2 PID feedback: 0(2)...10 V or 0(4)...20 mA
6 |AGND | Analog input circuit common :
@t H7 |AO1 Output frequency: 0(4)...20 mA i b }JTM 1‘{“&15)& Ség“r:}:s
() 1] 8 |AD2 Output current: 0(4)...20 mA - —32 o %
9 |AGND | Analog output circuit common L1z P> |AI2: 0(4)...20 mA 5L
10[24V Auxiliary voltage output +24 VDC
11 |GND Augxiliary voltage output common
[: 12 |DCOM | Digital input common for all
L~ [13|DN Start/Stop: Activate to start drive
L~ 114|DI2 " Run permissive: Deactivate to stop drive (P 1601)
|~ [15(DI3 Constant (Preset) speed 1 (P 1202")
L _~__116|DI4 Safety interlock 1: Deactivate to stop drive (P 1608)
L~ 117|DI5 Safety interlock 2: Deactivate to stop drive (P 1609)
18 |DI6 Not configured
19|RO1C Relay output 1 (P 1401)
20|RO1A Default operation: Started =>19 connected to 21
21|RO1B
22|RO2C | Relay output 2 (P 1402)
23|RO2A Default operation: Running =>22 connected to 24
24|RO2B
25|R0O3C Relay output 3 (P 1403)
26 |RO3A Default operation: Fault (-1) =>25 connected to 27
57|RO3B (Fault => 25 connected to 26)
Parameters Changed Relative to HYAC Default
Parameter Value Parameter Value
9902 APPLIC MACRO 2 (SUPPLYFAN) " 3207 SUPERV 3 PARAM 0103 (QUTPUT FREQ)
1401 RELAY OUTPUT 1 7 (STARTED) 4001 GAIN 0.7
1601 RUN ENABLE 2 (D12) [ 4002 INTEGRATION TIME 10.0s
1609 START ENABLE 2 5 (DI5) 4101 GAIN 1.0
2202 ACCELER TIME 1 15.0s 1 4102 INTEGRATION TIME 60.0s
2203 DECELER TIME 1 15.0s
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Return Fan

This macro configures for return fan applications
according to signals received from a transducer.

in AUTO mode or process PID, see

}
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where the return fan removes air
When using direct speed reference

"General Considerations” on page 44.

X1 [7TSCR Signal cable shield (screen)
2 |AN External reference 0(2)...10 V or 0(4)...20 mA
- 4+43 |AGND | Analog input circuit common
4 |10V Reference voltage 10 VDC
ﬁ? 5 |AI2 PID feedback: 0(2)...10 V or 0(4)...20 mA
6 |AGND | Analog input circuit common J1  Jumper Settings
@t 7 |AO1 Output frequency: 0(4)...20 mA rTe > Alf: O(f) 20 m}?
@) -8 |AD2 Output current: 0(4)...20 mA F4E :
i S P |A12: 0(4)...20 mA
9 |AGND | Analog output circuit common L1z :
— [10724Vv Auxiliary voltage output +24 VDC
11 |GND Auxiliary voltage output common
E 12|DCOM | Digital input common for all
_~__113|DI1 Start/Stop: Activate to start drive
L_~__114|DI2 Run permissive: Deactivate to stop drive (P 1601)
|~ [15|DI3 Constant (Preset) speed 1 (P 1202")
|_~__[16|Di4 | Safety interlock 1: Deactivate to stop drive (P 1608)
L~ 117|DI5 Safety interlock 2: Deactivate to stop drive (P 1609)
18|Di6 Not configured
19|RO1C Relay output 1 (P 1401)
20 (RO1A Default operation: Started =>19 connected to 21
21|RO1B |~
22|R0O2C Relay output 2 (P 1402)
23|RO2A Default operation: Running =>22 connected to 24
24|RO2B —
25|R0O3C Relay output 3 (P 1403)
26 |RO3A Default operation: Fault (-1) =>25 connected to 27
27|RO3B  |— (Fault => 25 connected to 26)
Parameters Changed Relative to HVAC Default
Parameter Value Parameter Value
9902 APPLIC MACRO 3 (RETURNFAN) SUPERV 3 PARAM 0103 (OUTPUT FREQ)
1401 RELAY OUTPUT 1 |7 (STARTED) GAIN 0.7
1601 RUN ENABLE 2 (D12) INTEGRATION TIME 100s
1609 START ENABLE 2 |5 (DIS) GAIN 1.0
2202 ACCELER TIME 1 15.0s INTEGRATION TIME 60.0s
2203 DECELER TIME 1 15.0s
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cer. When using di
ode or process PID, see R ChrEol

page 44, "General Considerations" on
X1 [1[SCR Signal cable shield (screen)
Q H j :2 Al1 External reference 0(2)...10 V or 0(4)...20 mA
-+43 |AGND | Analog input circuit common
4 |10V Reference voltage 10 VDC
p 5 |Al2 PID feedback: 0(2)...10 V or 0(4)...20 mA
6 |AGND | Analog input circuit common :
J1 s
&H H7 [A01 Output frequency: 0(4)..20mA  rTg > A 1‘{”6?6‘:’)9’ 2%?:2* o
oy 1] 8 |AO2 Output current: 0(4)...20 mA k- g ) r E =
9 [AGND | Analog output circuit common L |2 P |AI2:04)...20mA |55
10124V Auxiliary voltage output +24 VDC
11 |GND Auxiliary voltage output common
\: 121DCOM | Digital input common for all
L~ 3D Start/Stop: Activate to start drive
|~ 114 (DI2 Run permissive: Deactivate to stop drive (P 1601)
|~ [51DI3 Constant (Preset) speed 1 (P 12027)
—"—116|DI4 Safety interlock 1: Deactivate to stop drive (P 1608)
L~ 117[DI5 Safety interlock 2: Deactivate to stop drive (P 1609)
18 |DI6 Not configured
19 [RO1C Relay output 1 (P 1401)
20 |RO1A Default operation: Started =>19 connected to 21
21|RO1B
22 |[RO2C Relay output 2 (P 1402)
23|RO2A Default operation: Running =>22 connected to 24
24 |RO2B [~
25 [RO3C Relay output 3 (P 1403) ‘
26 |[RO3A Default operation: Fault (-1) =>25 connected to 27
27 |RO3B M (Fault => 25 connected to 26)
Parameters Changed Relative to HVAC Default
Parameter Value ' Parameter Value
9902 APPLIC MACRO 4 (CLNGTWRFAN) 207 SUPERV 3 PARAM 0103 (OUTPUT FREQ)
1401 RELAY OUTPUT 1 7 (STARTED) 4101 GAIN 1.0
1601 RUN ENABLE 2 (D12) 102 INTEGRATION TIME 60.0s
1609 START ENABLE 2 5 (DI5)
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Condenser -
This macro configures for condenser and liquid cooler applications whgre f:ir;eszgeed
is controlled according to signals received from a transducer. When ‘usmg‘ :
speed reference in AUTO mode or process PID, see "General Considerations” on

page 44.
X1 [177]SCR Signal cable shield (screen)
2 AN External reference 0(2)...10 V or 0(4)...20 mA
> 3 [AGND | Analog input circuit common
4 |10V Reference voltage 10 VDC
[@ 5 |Al2 PID feedback: 0(2)...10 V or 0(4)...20 mA
6 |AGND | Analog input circuit common M Jumper Setings
—<@tt H7 _|AO1 Output frequency: 0(4)...20 mA rTo _u > : DN
PA S P | Al1: 0(4)...20 mA |
@ -8 |AO2 Output current: 0(4)...20 mA = ;
9 |AGND | Analog output circuit common L1z ’ Al2: 0(4)...20 mA
10]24v Auxiliary voltage output +24 VDC
11 [GND Auxiliary voltage output common
I: 121DCOM | Digital input common for all
.~ 113D Start/Stop: Activate to start drive
_~__[14]DI2 Run permissive: Deactivate to stop drive (P 1601)
L~ [15|DI3 Constant (Preset) speed 1 (P 1202")
.~ [16|DI4 Safety interlock 1: Deactivate to stop drive (P 1608)
~__{171DI5 Safety interlock 2: Deactivate to stop drive (P 1609)
181DI6 Not configured
19|RO1C Relay output 1 (P 1401)
20 |RO1A Default operation: Started =>19 connected to 21
21|RO1B
22 |RO2C Relay output 2 (P 1402)
23|RO2A Default operation: Running =>22 connected to 24
24|RO2B _
25|RO3C Relay output 3 (P 1403)
26 |IRO3A Default operation: Fault (-1) =>25 connected to 27
27|RO3B — (Fault => 25 connected to 26)
Parameters Changed Relative to HVAC Default
Parameter Value ,, Parameter Value
9902 APPLIC MACRO 5 (CONDENSER) 1| 2203 DEGELER TIME 1 10.0s
1401 RELAY OUTPUT 1 7 (STARTED) 3207 SUPERV 3 PARAM 0103 (OUTPUT FREQ)
1601 RUN ENABLE 2 (Di12) 1| 4005 ERROR VALUE INV |1 (YES)
1609 START ENABLE 2 5 (DI5) 14101 ocAN 1.0
2202 ACCELER TIME 1 10.0s 14102 INTEGRATION TIME |60.0s
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Booster Pump

This macro configures for booster
controlled according to a signal rec
reference in AUTO mode or process PID, see

57

Pump applications where the pump speed is
elved from a transducer. When using direct speed
"General Considerations” on page 44.

X1 [7scR Signal cable shield (screen)
2_|Al1 | External reference 0(2)...10 V or 0(4)...20 mA
3 JAGND | Analog input circuit common
4 |10V Reference voltage 10 VDC
5 |Al2 PID feedback: 0(2)...10 V or 0(4)...20 mA
6 |AGND | Analog input circuit common J1 Jumper Settings
7 |AO1 Output frequency: 0(4)...20 mA S| Al1: 04)...20 mA S
A 8 |AO2 Output current: 0(4)...20 mA Fs oo B 58 G
' 9 |AGND | Analog output circuit common L 12 P> |AI2:0(4)...20 m
1024V Auxiliary voltage output +24 VDC
11 |GND Auxiliary voltage output common
[ 12 'DCOM | Digital input common for all
L~ 13Dl Start/Stop: Activate to start drive
l ~__114|Di2 Run permissive: Deactivate to stop1drive (P 1601)
l_—__115|DI3 Constant (Preset) speed 1 (P 1202") '
L~ 16 D4 Safety interlock 1: Deactivate to stop drive (P 1608)
- 17 IDI5 Safety interlock 2: Deactivate to stop drive (P 1609)
18|DI6 Not configured
19 |RO1C Relay output 1 (P 1401)
20 |RO1A Default operation: Started =>19 connected to 21
21|RO1B
22 |[RO2C Relay output 2 (P 1402)
23|R0O2A [_ | Default operation: Running =>22 connected to 24
24 |RO2B [ )
25|R0O3C Relay output 3 (P
Default operation: Fault (-1) =>25 connected to 27
gs gggg - P (Fault(=> 25 connected to 26)
Parameters Changed Relative to HVAC Default
Parameter Value Parameter Value
9902 APPLIC MACRO 6 (BOOSTERPUMP) DECELER TIME 1 50s
1401 RELAY OUTPUT 1 7 (STARTED) SUPERV 3 PARAM 0103 (OUTPUT FREQ)
1601 RUN ENABLE 2 (D12) GAIN 1.0
1609 START ENABLE 2 5 (Di5) INTEGRATION TIME 60.0s
2202 ACCELER TIME 1 50s
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Pump Alternation
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ation applications, usually used in booster
stations. To adjust/maintain pressure in the network, the s-.pee(cji of thev\?r:\;ptarenp
changes according to a signal received from a pregsyre tra_tjs ucer. s
variable speed pump reaches a maximum speed ||mlt: auxtl-lary"pumps s s, e
needed. When using process PID, see "General Considerations" on page 44. 10 US
more than one (the default) Auxiliary pump, see parameter group 81.

This macro configures for pump altern

X1 [17]SCR Signal cable shield (screen)
2 |Al1 External reference 0(2)...10 V or 0(4)...20 mA
& '3 |[AGND | Analog input circuit common
4 [10V Reference voltage 10 VDC
P 5 |AI2 PID feedback: 0(2)...10 V or 0(4)...20 mA
6 |AGND | Analog input circuit common J1 Jumper Settings
@ 17 _[AO1 Output frequency: 0(4)...20 mA [ S| Al1: 0(4)...20 mA
-8 |AO2 Output current: 0(4)...20 mA
© ! 9 |AGND | Analog output circuit common L 2 P |AI2: 0(4)...20 mA

10[24V Auxiliary voltage output +24 VDC

11 IGND Auxiliary voltage output common
I: 12DCOM | Digital input common for all

R - TR Start/Stop: Activate to start drive

L~ [14|DI2 Run permissive: Deactivate to stop drive (P 1601)
15(DI3 Not configured

L~ 16 |DI4 PFA interlock 1: Deactivate to stop drive (P 1608)

L~ 117DI5 PFA interlock 2: Deactivate to stop drive (P 1609)
18|DI6 Not configured
19|RO1C Relay output 1 (P 1401)
20|RO1A Default operation: PFA (starts lag pump)
21|RO1B
22|R0O2C Relay output 2 (P 1402)
23|RO2A Default operation: Running =>22 connected to 24
24|RO2B [~
25|R0O3C Relay output 3 (P 1403)
26 |[RO3A Default operation: Fault (-1) =>25 connected to 27
27|RO3B (Fault => 25 connected to 26)

Parameters Changed Relative to HVAC Default

Parameter Value Parameter Value
9902 APPLIC MACRO 7 (PUMPALTERN) START ENABLE 2 |5 (DIS)
1105 REF1 MAX 62Hz/1860rpm EM DEC TIME B2Hz
1201 CONST SPEED SEL 0 (NOT SEL) ACCELER TIME 1 50s
1401 RELAY OUTPUT 1 31 (PFA) DECELER TIME 1 50s
1503 AO1 CONTENT MAX 62Hz SUPERV 3 PARAM | 0103 (OUTPUT FREQ)
1508 AOZ2Z CONTENT MIN 0.0% GAIN 1.0
1509 AO2 CONTENT MAX 100.0% INTEGRATION TIME |60.0 s
1601 RUN ENABLE 2 (D12) PFA ENABLE 1 (ACTIVE)
1608 START ENABLE 1 0 (NOT SEL)
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Internal Timer

This macro confi i
gures for applications
motor. When the variable speed pum

pumps start as needed. When usin
process PID, see "General Consid

where a built-in timer starts a
_ nd stops the

P reaches a maximum speed limit, au?(iliary
g dr.rect Speed reference in AUTO mode or
erations” on page 44.
Momentarily activating digital input 3 (DI3)
the motor. See group 36, Timer Functions,

X1

provides a boost function which operates
for more information on setting up timers.

1 [SCR ] Signal cable shield (screen)
@&‘% 2 1A External reference 0(2)...10 V or 0(4)...20 mA
3 |AGND | Analog input circuit common
4 |10V Reference voltage 10 VDC
[@ 5 |Al2 PID feedback: 0(2)...10 V or 0(4)...20 mA
- 6 |AGND | Analog input circuit common J1 Jumper Settings
@t 17 |AO1 Output frequency: 0(4)...20 mA r S P | AI1: 0(4)...20 mA UN
“@ {8 |AO2 Output current: 0(4)...20 mA ks P |Ai2: 04)...20 mA mim
9 |AGND | Analog output circuit common LlE ’ 1.2
10124V Auxiliary voltage output +24 VDC
11 [GND Auxiliary voltage output common
12DCOM | Digital input common for all
L~ [131DI1 Timer enable: Activate to start/stop drive from timer
I {14|DI2 Run permissive: Deactivate to stop drive (P 1601)
——115|DI3 Timer override: Activate to start drive
l_~__[161DI4 Safety interlock 1: Deactivate to stop drive (P 1608)
L~ 117[DI5 Safety interlock 2: Deactivate to stop drive (P 1609)
181DI6 Not configured
19|RO1C Relay output 1 (P 1401)
20 |RO1A Default operation: Started =>19 connected to 21
21|RO1B
22 |RO2C Relay output 2 (P 1402)
23 RO2A Default operation: Running =>22 connected to 24
24|RO2B [
25|RO3C Relay output 3 (P 1403)
26 |RO3A Default operation: Fault (-1) =>25 connected to 27
27 |RO3B (Fault => 25 connected to 26)

Parameters Changed Relative to HVAC Default
Parameter Value Parameter Value

9902 APPLIC MACRO 8 (INT TIMER) [ 1609 START ENABLE 2 5 (D15)

1001 EXT1 COMMANDS 11 (TIMER1) 3207 SUPERV 3 PARAM 0103 (QUTPUT FREQ)
1002 EXT2 COMMANDS 11 (TIMER1) i 3601 TIMERS ENABLE 1 (pi1)

1201 CONST SPEED SEL |0 (NOT SEL) 3622 BOOST SEL 3 (oI13)

1401 RELAY OUTPUT 1 7 (STARTED) 1 3626 TIMER 1 SRC 23 (+P3+P2+P1)
1601 RUN ENABLE 2 (D12) .
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Inte

This macro configures for applicati
(PRV) which alternates between tw

rnal Timer with Constant Speeds / PRV
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ons such as a timed powered roof ventilator

o constant speeds (constant speed 1

based on a built-in timer.

Momentarily activating digital input
the motor. See group 36, Timer Fun

and 2)

3 (DI3) provides a boost function which opgrates
ctions, for more information on setting up timers.

X1 [T[SCR Signal cable shield (screen)
A2 |AI External reference 0(2)...10 V or 0(4)...20 mA
3 |AGND | Analog input circuit common
4 |10V Reference voltage 10 VDC
5 |AI2 Not configured
6 |AGND | Analog input circuit common "y Seti
7 |AO1 Output frequency: 0(4)...20 mA 5 -umper etings
8 |AO2 Output current: 0(4)...20 mA Ik P | Al1:0(4)....20 mA H
9 |[AGND | Analog output circuit common L2 P [AI2:0(4)...20 mA |
10124V Auxiliary voltage output +24 VDC
11 |[GND Auxiliary voltage output common
l: 12DCOM | Digital input common for all
L~ 113D Timer enable: Activate to start/stop drive from timer
L~ 114[DI2 Run permissive: Deactivate to stop drive (P 1601)
—~{15|DI3 Timer override: Activate to start drive
— 116 |DI4 Safety interlock 1: Deactivate to stop drive (P 1608)
L~ [17DI5 Safety interlock 2: Deactivate to stop drive (P 1609)
18| DI6 Not configured
19/RO1C Relay output 1 (P 1401)
20 RO1A Default operation: Started =>19 connected to 21
21|RO1B —
22|R0O2C Relay output 2 (P 1402)
23 |RO2A Default operation: Running =>22 connected to 24
24|RO2B
25|R0O3C Relay output 3 (P 1403)
26 |RO3A Default operation: Fault (-1) =>25 connected to 27
27 |[RO3B H (Fault => 25 connected to 26)
Parameters Changed Relative to HVAC Default
Parameter Value Parameter Value
9902 APPLIC MACRO 9 (INT TIMER CS) SIGNAL 3 MIN -200.0%
1002 EXT2 COMMANDS 0 (NOT SEL) SIGNAL 3 MAX 200.0%
1103 REF1 SEL 0 (KEYPAD) OUTPUT 3 DSP UNIT |4 (%)
1106 REF3 SEL 2 (a12) OUTPUT 3 MIN -200.0%
1201 CONST SPEED SEL | 15 (TIMERT) OUTPUT 3 MAX 200.0%
1301  MINIMUM Al 0.0% BOOST SEL 3 (D13)
1401 RELAY OUTPUT 1 7 (STARTED) GAIN 1.0
1601 RUN ENABLE 2 (DI12) INTEGRATION TIME 60.0s
1609 START ENABLE 2 5 (DI5) GAIN 1.0
3207 SUPERV 3 PARAM 0103 (oUTPUT FREQ) INTEGRATION TIME 60.0 s
3415 SIGNAL 3 PARAM 0105 (TORQUE) SETPOINT SEL 1 (A1)
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Note! When constant speed 1 is activated using digital input 3 (DI3), the reference
speed is the value of parameter 1202. The value remains as the reference speed

when digital input 3 is deactivated.

X1 [T JSCR | Signal cable shield (screen)
2 A Not configured
3 |AGND | Analog input circuit common
4 |10V  Reference voltage 10 VDC
5 |Al2 Not configured
6 |AGND | Analog input circuit common J1 Jumper Settings
T o f"eque't“’g(;‘)’(“%2°AmA L 12 B At 0. 20mA g
) utput current: ...20m = )
9 |AGND | Analog output circuit common P P> |Al2: 0(4)...20 mA
10124V Auxiliary voltage output +24 VDC
11 IGND Auxiliary voltage output common
I: 12 Dcom | Digital input common for all
L~ 31DN Start/Stop: Activate to start drive
L~ 14]DI2 Run permissive: Deactivate to stop drive (P 1601)
_~__[{51Di3 Constant (Preset) speed 1 (P 1202)’
L~ _6|DI4 Safety interlock 1: Deactivate to stop drive (P 1608)
L~ [17|DI5 Reference up: Activate to increase reference
181DI6 Reference down: Activate to decrease reference
19|RO1C Relay output 1 (P 1401) .
20 | RO1A | Default operation: Started =>19 connected to 21
21|RO1B
22 |RO2C Relay output 2 (P 1402)
23 |RO2A Default operation: Running =>22 connected to 24
24|RO2B [~
25 |R0O3C Relay output 3 (P 1403)
26 [RO3A Default operation: Fault (-1) =>25 connected to 27
27 |RO3B (Fau]t => 25 connected to 26)
Parameters Changed Relative to HVAC Default
Parameter Value Parameter Value
9902 APPLIC MACRO 10 (FLOATINGPNT) 13416 SIGNAL 3 MIN -200.0%
1103 ReF1 SEL 7 (D15u, 6D) 3417 SIGNAL 3 MAX 200.0%
1401 RELAY OUTPUT 1 7 (STARTED) il 3419 ouTPUT 3 DSP UNIT |4 (%)
1601 RUN ENABLE 2 (D12) l{ 3420 ouTPUT 3 MIN -200.0%
3207 SUPERV 3 PARAM | 0103 (OUTPUT FREQ) 3421 OUTPUT 3 MAX 200.0%
3415 SIGNAL 3 PARAM 0105 (TORQUE)
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Dual Setpoint with PID ) g i
i i ications, where activatl
macro configures for dual setpoint PID applica '
I\t:)ﬁt 3 (DI3) changes the process PID controller’s setpoint to anoltlher value. When
using direct speed reference in AUTO mode or process Fj’lD, see Generz_al .
Considerations” on page 44. Set process PID setpoints (internal to the drive) using
parameters 4011 (SET1) and 4111 (SET2).

X1 [17]SCR Signal cable shield (screen)
2 |Al External reference 0(2)...10 V or 0(4)...20 mA
. 113 |AGND | Analog input circuit common
4 (10V Reference voltage 10 VDC
[O 5 |Al2 PID feedback: 0(2)...10 V or 0(4)...20 mA
6 |AGND | Analog input circuit common .
_._‘@..l +—7 |AO1 Output frequency: 0(4)...20 mA rTo le\' 1‘{”&?;” Szzur':ﬁs o
@ —8 |AO2 Output current: 0(4)...20 mA - : i ﬁ
—U—Q AGND | Analog output circuit common L 12 P |AI2:0(4)...20mA |55

1024V Auxiliary voltage output +24 VDC

11 [GND Common for DI return signals.
[: 12|DCOM | Auxiliary voltage output common
L~ 43|Di1 Start/Stop: Activate to start drive
L~ [14|DI2 Run permissive: Deactivate to stop drive (P 1601)
L~ [15/DI3 Setpoint selection: Activate to select Set2
L~ M6[DI4 Safety interlock 1: Deactivate to stop drive (P 1608)
L~ 1171DI5 Safety interlock 2: Deactivate to stop drive (P 1609)
181DI6 Not configured
19|RO1C Relay output 1 (P 1401)
20 [RO1A Default operation: Started =>19 connected to 21
21{RO1B [~
22 |R0O2C Relay output 2 (P 1402)
23|RO2A Default operation: Running =>22 connected to 24
24|RO2B [~
25|R0O3C Relay output 3 (P 1403)
26 |RO3A Default operation: Fault (-1) =>25 connected to 27
27[RO3B (Fault => 25 connected to 26)

Parameters Changed Relative to HVAC Default

Parameter Value Parameter Value

9902 APPLIC MACRO 11 (DUAL SETPNT)
1201 CONST SPEED SEL |0 (NOT SEL)

1401 RELAY OUTPUT 1 7 (STARTED)

1601 RUN ENABLE 2 (Di12)

1609 START ENABLE 2 5 (DI5)

3207 SUPERV 3 PARAM 0103 (OUTPUT FREQ)

SETPOINT SEL 19 (INTERNAL)
INTERNAL SETPNT | 50.0%

PID 1 PARAM SET 3 (D13)
SETPOINT SEL 19 (INTERNAL)
INTERNAL SETPNT | 100.0%
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Dual Setpoint with PID and Constant Speeds

This macro configures for applications with 2

X1 [T [SCR Signal cable shield (screen)
Q 2 (Al External reference 0(2)...10 V or 0(4)...20 mA
3 |AGND | Analog input circuit common
4 |10V Reference voltage 10 VDC
[@ 5 |Al2 PID feedback: 0(2)...10 V or 0(4)...20 mA
6 |AGND | Analog input circuit common U )
@1 H7_|AOT__| Output frequency: 0(4)..20mA T To ] a 1‘”0"?5” 523“"1:‘25 -
@ -8 |AD2 Output current: 0(4)...20 mA L : DO %
9 |AGND | Analog output circuit common Ll= > Al2: 0(4)...20 mA |55
1024V Auxiliary voltage output +24 VDC
11 {GND Auxiliary voltage output common
E 12|DCcOM | Digital input common for all
L~ 13D Start/Stop: Activate to start drive
S e Y1) Presets/PID selection: Activate to select PID
L 5|DI3 Setpoint selection: Activate to select Set2
—"—16|DI4 Preset speed 1 i
L~ H71DI5 Preset speed 2
18|DI6 Not configured
19|RO1C Relay output 1 (P 1401)
20| ROTA Default operation: Started =>19 connected to 21
21|RO1B
22 |RO2C Relay output 2 (P 1402)
23|RO2A Default operation: Running =>22 connected to 24
24|{RO2B [~
25|R0O3C Relay output 3 (P 1403)
26 |RO3A Default operation: Fault (-1) =>25 connected to 27
27 |RO3B (Fault => 25 connected to 26)
Parameters Changed Relative to HVAC Default
Parameter Value Parameter Value
9902 APPLIC MACRO 12 (DUAL SPNTCS) 3207 SUPERV 3 PARAM 0103 (ouTPUT FREQ)
1102 EXT1/EXT2 SEL 2 (D12) 4001 GAIN 0.7
1201 CONST SPEED SEL 11 (DI5, 6) 4002 INTEGRATION TIME 10.0s
1401 RELAY OUTPUT 1 7 (STARTED) 4010 SETPOINT SEL 19 (INTERNAL)
1608 START ENABLE 1 0 (NOT SEL) 4011 INTERNAL SETPNT 50.0%
2108 START INHIBIT 1 (ON) 4027 PID 1 PARAM SET 3 (D13)
2202 ACCELER TIME 1 10.0s 4101 GAIN 0.7
2203 DECELER TIME 1 10.0s 4102 INTEGRATION TIME 10.0s
3105 AR OVERVOLTAGE 0 (DISABLE) 4110 SETPOINT SEL 19 (INTERNAL)
3107 AR AI<MIN 0 (DISABLE) 4111 INTERNAL SETPNT 100.0%
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E-bypass . '
i i device which can bypass the drive

‘s macro configures for an Electronic Bypass dev ;
Z:Sc];gnnect the ?notor direct on-line. When using direct speed reference in AUTO

mode or process PID, see "General Considerations" on page 44.

X1 [T [SCR Signal cable shield (screen)
- 2 |AN1 External reference 0(2)...10 V or 0(4)...20 mA
{3 |AGND | Analog input circuit common
4 10V Reference voltage 10 VDC
[@ 5 |Al2 PID feedback: 0(2)...10 V or 0(4)...20 mA
6 |AGND | Analog input circuit common J1 Jumper Settings
—<@t 7 |AO1 Output frequency: 0(4)...20 mA rTo Al1: 0(4)...20 mA ==
@ [— 48 |AO2 Output current: 0(4)...20 mA - : > ) e %
9 |AGND | Analog output circuit common Ll= P> |AI2: 0(4)....20 mA
10]24V Auxiliary voltage output +24 VDC
11 IGND Auxiliary voltage output common
|: 12DCOM | Digital input common for all
131D Start/Stop: Activate to sfart drive
— [14|DI2 Run enable: Deactivate to stop drive (P 1601)
15 (D13 Not configured
16 |DI4 Not configured
17 D15 Not configured
18|DI6 Not configured
19|(RO1C Relay output 1 (P 1401)
20|RO1A [ Default operation: Started =>19 connected to 21
21|RO1B —~
22 |RO2C Relay output 2 (P 1402)
23 |RO2A Default operation: Running =>22 connected to 24
24|RO2B [~
25|R0O3C Relay output 3 (P 1403)
26 |[RO3A Default operation: Fault (-1) =>25 connected to 27
27/RO3B — (Fault => 25 connected to 26)
Parameters Changed Relative to HVAC Default
Parameter Value Parameter Value
9902 APPLIC MACRO 13 (E-BYPASS) 1608 START ENABLE 1 0 (NOT SEL)
1201 CONST SPEED SEL 0 (NOT SEL) 2108 START INHIBIT 1 (oN)
1401 RELAY OUTPUT 1 7 (STARTED) 3207 SUPERV 3 PARAM  [0103 (OUTPUT FREQ)
1601 RUN ENABLE 2 (Di12)
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Hand Control

This macro configures for d
automated control, Typicall

59

rive_cc?ntrol using only the control panel with no
y, this is a temporary configuration used prior to control

wiring.
x1 [TTSCR ‘y Signal cable shield (screen)

12 Al Not configured

3 |AGND | Analog input circuit common

4 |10V Reference voltage 10 VDG

5 |AI2 Not configured

6 |AGND | Analog input circuit common

7 |AO1 Output frequency: 0(4)...20mA  _ J1 Jumper Settings

8 |AO2 Output current: 0(4)...20 mA L S P | Al1: 0(4)...20 mA |5

9 |AGND | Analog output circuit common L S P |AI2: 0(4)...20 mA 2

1024V Auxiliary voltage output +24 VDC

11 1GND Auxiliary voltage output common

E 12 |DCOM | Digital input common for all

131D Not configured

14 |DIZ Not configured

151DI3 Not configured

16 [DI4 Not configured

17 1DI5 Not configured

18 1DI6 Not configured

19|RO1C Relay output 1 (P 1401)

20 [RO1A Default operation: Started =>19 connected to 21

21|RO1B

22 |RO2C Relay output 2 (P 1402)

23 |RO2A Default operation: Running =>22 connected to 24

24|RO2B

25|R0O3C Relay output 3 (P 1403)

26 |[RO3A Default operation: Fault (-1) =>25 connected to 27

57 [RO3B (Fault => 25 connected to 26)

Parameters Changed Relative to HVAC Default
Parameter Value Parameter Value

9902 APPLIC MACRO 14 (HAND CONTROL) SIGNAL 3 PARAM 100 (NOT SEL)
1001 EXT1 COMMANDS 0 (NOT SEL) SIGNAL 3 MIN (=)
1002 EXT2 COMMANDS 0 (NOT SEL) SIGNAL 3 MAX (=)
1106 REF3 SEL 2 (n2) OUTPUT 3 DSP FORM | (-)
1201 CONST SPEED SEL 0 (NOT SEL) OUTPUT 3 DSP UNIT | {-)
1301 MINIMUM Al 0.0% OUTPUT 3 MIN (-)
1304 MINIMUM AI2 0.0% OUTPUT 3 MAX (-)
1401 RELAY OUTPUT 1 7 (STARTED) GAIN 1.0
1504 MINIMUM AO1 0.0mA INTEGRATION TIME 60.0s
1510 MINIMUM AC2 0.0mA SETPOINT SEL 1 (A1)
1601 RUN ENABLE 2 (Di2) GAIN 1.0
1608 START ENABLE 1 0 (NOT SEL) INTEGRATION TIME 60.0s
2108 START INHIBIT 1 (ON) SETPOINT SEL 1 (al1)
3207 SUPERV 3 PARAM 0103 (OUTPUT FREQ) SETPOINT SEL 1 (A1)
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Parameter Descriptions

parameter data is specific to ACH550 firmware version 151

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.

Godopbasty . :
9901 [LANGUAGE 0...13 1 0
Selects the display language.
0 = ENGLISH 1= ENGLISH (AM) 2 =DEUTSCH 3 =ITALIANO 4 = ESPANOL
5 = PORTUGUES 6 = NEDERLANDS 7 = FRANCAIS 8 = DANSK 9 = suomi
10 = SVENSKA 11 = RUSSKI 12 =pPoLSKI 13 = TURKCE
9902 |APPLIC MACRO
31 = LOAD FD SET — FlashDrop parameter values as defined by the FlashDrop file. Parameter view is selected by
parameter 1611 PARAMETER VIEW.
9904 |MOTOR CTRL MOD 1,3 1 3 v
Selects the motor control mode.
1 = VECTOR: SPEED — sensorless vector control mode.

- Reference 1 is speed reference in rpm.

+ Reference 2 is speed reference in % (100% is absolute maximum speed, equal to the value of parameter 2002
MAXIMUM SPEED, or 2001 MINIMUM SPEED if the absolute value of the minimum speed is greater than the maximum
speed).

3 = SCALAR: FREQ — scalar control mode.

» Reference 1 is frequency reference in Hz.

« Reference 2 is frequency reference in % (100% is absolute maximum frequency, equal to the value of parameter
2008 MAXIMUM FREQUENCY, or 2007 MINIMUM FREQUENCY if the absolute value of the minimum speed is greater
than the maximum speed).

9905 |[MOTOR NOM VOLT 115...345V (200V,US) 1V 230V v
230...6950V (400V,US) 1V 460 V
288...862 V(600 V, US) 1V 575V
Defines the nominal motor voltage. _ Output voltage
« Must equal the value on the motor rating plate.
- Sets the maximum drive output voltage supplied to the motor. P 9905 — —
« The ACH550 cannot supply the motor with a voltage greater than the |
mains voltage.
Output
| frequency
P9907
9906 |MOTOR NOM CURR 0.15%,y...1.5%y 0.1A 1.5%5y v
Defines the nominal motor current.
+ Must equal the value on the motor rating plate.
» Range allowed: (0.2...2.0) - Iy (where |y is drive current).
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= Rang
10.0...500 Hz
Defines the nominal motor frequency.

* Range: 10...500 Hz (typically 50 or 60 H
. S_ets the frequency at which A 2
+ Field weakening point =

output voltage equals the MOTOR NOM VOLT.
Norm freq * Supply Volt / Mot Nom Volt

9908 MOTOR NOM SPEED 50...30000 rpm 1rpm Size dependent v
Defines the nominal motor speed.
= Must equal the value on the motor rating plate.

9909 |[MOTOR NOM POWER 0.15...1.5*Py 0.1 Hp 0.2 HP (US) v
Defines the nominal motor power.
* Must equal the value on the motor rating plate.

9910 |MOTOR ID RUN 0,1 1 0 v

This parameter controls a self-calibration process called the

Motor ID Run. During this process, the drive operates the

motor and makes measurements in order to identify motor

characteristics and create a model used for internal

calculations. An ID 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 without any
measured speed feedback (i.e. without a pulse encoder).

First Start. If no Motor ID Run is performed, the drive
estimates motor characteristics when the drive is first run.
This “First Start” occurs automatically* at the next run
command after any motor parameter is changed. In order to
estimate characteristics and create a motor model, the First
Start magnetizes the motor for 10 to 15 seconds at zero
speed.

* Activating the “First Start” does require that:
+ 9904 = 1 (VECTOR: SPEED), or 9904 = 3 (SCALAR: SPEED)
and :
+ 2101 = 3 (SCALAR FLYSTART) or 5 (FLYSTART + TORQ
BOOST).
Note: If you change motor parameters after running a Motor
ID Run, repeat the Motor ID Run.
0 = NO ID RUN — Motor ID Run process is not running.
1= 1D RUN — Enables a Motor ID Run at the next start
command. After run completion, this value automatically
changes to 0.

To perform a Motor Id Run: s

1. De-couple load from motor (or otherwise reduce
load to near zero).

2. Verify that motor operation is safe:

* The run automatically 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 that operation
at these speeds is safe.

3. Check following parameters (if changed from factory
settings):

« 2001 MINIMUM SPEED < 0

= 2002 MAXIMUM SPEED > 80% of motor rated speed.

» 2003 MAX CURRENT > 130% of I value.

+ The maximum torque (parameters 2014, 2017 and/
or 2018) > 50%.

4. At the Control Panel, select:
* Select Parameters

« Select Group 99

« Select Parameter 9910
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Group 01: Operating Data

This group contains drive operating data,
values for actual signals, based on meas

these values.

including actual signals. The drive sets the
urements or calculations. You cannot set

ti
SPEED & DIR
The calculated speed of the motor (rpm) & motor direction.
0102 |SPEED 0...30000 rpm 1 rpm -
The calculated speed of the motor (rpm).
0103 |OUTPUT FREQ 0.0...500.0 Hz 0.1 Hz 4
The frequency (Hz) applied to the motor. (Also shown by default in OUTPUT display.)
0104 |CURRENT 0.0...1.5%I,y 0.1A -
The motor current, as measured by the ACH550. (Also shown by default in OUTPUT display.)
0105 |TORQUE -200%...200% 0.1% -
Output torque. Calculated value of torque on motor shaft in % of motor nominal torque.
0106 |POWER -1.5...1.5"Py 0.1 kW -
The measured motor power in kKW.
0107 |DC BUS VOLTAGE 0V...2.5"Vyy 1V -
The DC bus voltage in VDC, as measured by the ACH550.
0109 |OUTPUT VOLTAGE 0V..2.0°Vyy 1V -
The voltage applied to the motor.
0110 |DRIVE TEMP 0°C...150 °C 0.1°C -
The temperature of the drive power transistors in Centigrade.
0111 |EXTERNAL REF 1 0...30000 rpm / ) 1rpm/ -
0...500 Hz 0.1 Hz
External reference, REF1, in rpm or Hz — units determined by parameter 9904.
0112 |EXTERNAL REF 2 0%...100% 0.1% -
(torque: 0%...600%)
External reference, REF2, in %.
0113 |CTRL LOCATION 0...2 1 -
Active control location. Alternatives are:
0 = HAND
1 =EXT1
2 = EXT2
0114 |RUN TIME (R) 0...9999 h 1h Oh
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 |KWH COUNTER (R) 0...9999 kWh 1 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 0...100% 0.1% -
(torque: 0...600%)
Application block output signal. Value is from either:
« PFA control, if PFA Control is active, or
« Parameter 0112 EXTERNAL REF 2.
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000...111
(0...7 decimal)
Status of the three digital inputs.
* Status is displayed as a binary number.
+ 1 indicates that the input is activated. I [_7 l
* 0 indicates that the input is deactivated. j L/
DI 1 D2 D3
0119 |DI4-6 STATUS 000...111 1 -
(0...7 decimal)
Status of the three digital inputs.
+ See parameter 0118 DI1-3 STATUS.
0120 |A 0...100% 0.1% -
Relative value of analog input 1 in %.
0121 |AI2 0...100% 0.1% -
The relative value of analog input 2 in %.
0122 |RO1-3 STATUS 0...111 1 -
(0...7 decimal)
Status of the three relay outputs.
- 1 indicates that the relay is energized. / I—, I
- 0 indicates that the relay is de-energized. I LJ I
RELAY 1 STATUS —,
RELAY 2 STATUS
RELAY 3 STATUS
0123 |RO4-6 STATUS 0...111 1 -
(0...7decimal)
Status of the three relay outputs. See parameter 0122.
0124 |AO1 0...20 mA 0.1 mA -
The analog output 1 value in milliamperes.
0125 |AO2 0...20 mA 0.1 mA -
The analog output 2 value in milliamperes.
0126 |PID 1 OUTPPUT -1000...1000% 0.1% -
The PID Controller 1 output value in %.
0127 |PID 2 OUTPUT -100...100% 0.1% -
The PID Controller 2 output value in %.
0128 |PID 1 SETPNT - - -
The PID 1 controller setpoint signal.
« Units and scale defined by PID parameters 4006/4106 & 4007/4107.
0129 |[PID 2 SETPNT - - -
The PID 2 controller setpoint signal.
- Units and scale defined by PID parameters 4206 & 4207.
0130 |PID 1 FBK - - -
The PID 1 controller feedback signal.
« Units and scale defined by PID parameters 4006/4106 & 4007/4107.
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The piD 2 controller feedback signal.
. Units and scale defined by PID parameters 4206 & 4207.
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0132 |PID 1 DEVIATION -
The difference between the PiD 1 controller reference value and actual value.
- Units and scale defined by PID parameters 4006/4106 & 4007/4107.
0133 |PID 2 DEVIATION - - =
The difference between the PID 2 controller reference value and actual value.
+ Units and scale defined by PID parameters 4206 & 4207.
0134 |COMM RO WORD 0...65535 1 0
Free data location that can be written from serial link.
+ Used for relay output control.
+ See parameter 1401.
0135 |COMM VALUE 1 -32768...+32767 1 0
Free data location that can be written from serial link.
0136 |COMM VALUE 2 -32768...+32767 1 0
Free data location that can be written from serial link.
0137 |PROCESS VAR 1 - 1
Process variable 1
+ Defined by parameters in Group 34: Panel Display / Process Variables.
0138 |PROCESS VAR 2 - 1
Process variable 2
+ Defined by parameters in Group 34: Panel Display / Process Variables.
0139 |PROCESS VAR 3 - 1
Process variable 3
- Defined by parameters in Group 34: Panel Display / Process Variables.
0140 [RUN TIME 0...499.99 kh 0.01 kh 0 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 1 0
The motor’s accumulated revolutions in millions of revolutions.
0143 |DRIVE ON TIME (HI) 0...65535 days 1 day 0
The drive's accumulated power on time in days.
0144 |DRIVE ON TIME (LO) 0...43200hh:mm:ss 2s 0
The drive's accumulated power on time in 2 second ticks (30 ticks = 60 seconds).
0145 |[MOTOR TEMP -10...200 °C/ 1 0
0...5000 Ohm /
0.4
Motor temperature in degrees centigrade / PTC resistance in Ohms.
« Applies only if motor temperature sensor is set up. See parameter 3501.

Start-Up




ACSIALBLCT I A § Fmenr = NFrarrescal

65

032?67 - 1(~0.01°)

Define ! iti
s the motor shaft’s angular position to about 0.01° (32,768 divisions for 360°). The position is defi

power up.
During opera,tion the Zero position can be set by:
- A Z-pulse input, if parameter 5010 z PLS ENABLE = 1 (ENABLE)

* Parameter 5011 POSITION RESET. if
: , I parameter 5010 z PLS ENABLE = 2 (D
Any status change of parameter 5002 ENCODER ENABLE RS

0147 |MECH REVS -32767...32767 1

/A signed integer that counts full revolutions of the motor shaft. The value:
* Increments when parameter 0146 MECH ANGLE changes from 32767 to 0
» Decrements when parameter 0146 MECH ANGLE changes from 0 to 32767

0148 |Z PLS DETECTED 0,1 1 0

When a Z-pulse defines the zero position, the shaft must pass through the zero position to trigger a Z-pulse. Until

then, the shaft position is unknown (the drive uses the shaft position at power up as zero). This parameter signals
when parameter 0146 MECH ANGLE is valid. This parameter starts at zero on power-up and changes to 1 only if:

+ Parameter 5010 z PLS ENABLE = ENABLE and

» An encoder Z-pulse has been 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 °C.

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 megawatt hours.
» Cannot be reset

0158 |PID COMM VALUE 1

N Data received from fieldbus for PID control (PID1 and PID2).

0159 [PID COMM VALUE 2

Data received from fieldbus for PID control (PID1 and PID2).

ned as 0 at
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Group 03: Actual Signals
This group monitors fieldbus communications.

FB CMD WORD 1
?‘?ﬁg{gr‘égﬁgigggzséeilg ?I'L:es ;():r?r?::?;:;ﬁ::?\;df;; controlling the drive from a fieldbus controller. The command
consists of two Command Words. Bit-coded instructions in the Command Werds switch the drive between states.
- To control the drive, using the Command Words, an external location (EXT1 or EXT2) must be active and set to
comm. (See parameters 1001 and 1002.)
- The control panel displays the word in hex. For example, all zeros and a 1 in Bit 0 displays as 0001. All zeros and
a 1in Bt 15 displays as 8000
Bit # 0301, FB cMD WORD 1 0302, FB CMD WORD 2
0 |STOP FBLOCAL_CTL
1 |START FBLOCAL_REF
2 |REVERSE START_DISABLE1
3 |LOCAL START_DISABLE2
4 |RESET Reserved
5 |EXT2 Reserved
6 |RUN_DISABLE Reserved
7 |STPMODE_R Reserved
8 |STPMODE_EM Reserved
9 |STPMODE_C Reserved
10 [RAMP_2 Reserved
11 |RAMP_OUT_0 REF_CONST
12 |RAMP_HOLD REF_AVE
13 |[RAMP_IN_O LINK_ON
14 |RREQ_LOCALLOC REQ_STARTINH
15 |TORQLIM2 OFF_INTERLOCK
0302 [FB CMD WORD 2 - - -
Read-only copy of the Fieldbus Command Word 2.
+ See parameter 0301.
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FB STS WORD 1
Read-only copy of the Status Word 1.

- hex

* The drive sends status information to the fieldbus controller. The status consists of two Status Words.

67

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

Bit # 0303, sTs cMD worp 1 0304, FB STS WORD 2
0 |READY ALARM
1 |[ENABLED REQ_MAINT
2 ISTARTED DIRLOCK
3 |RUNNING LOCALLOCK
4 [ZERO_SPEED CTL_MODE
5 |ACCELERATE Reserved
6 |DECELERATE Reserved
7 |AT_SETPOINT Reserved
8 |[LIMIT Reserved
9 [SUPERVISION Reserved
10 |REV_REF REQ_CTL
11 |REV_ACT REQ_REF1
12 |PANEL_LOCAL REQ_REF2
13 |FIELDBUS_LOCAL REQ_REF2EXT
14 |EXT2_ACT ACK_STARTINH
15 |FAULT ACK_OFF_ILCK
0304 [FB STS WORD 2 - 1 - hex
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~|FAULT WORD 1
Read-only copy of the Fault Word 1.
. When a fault is active, the correspon

. The control panel displays the word in hex. For example, all zeros an
1 in Bit 15 displays as 8000.

ACHS550-UH User's Manual

0000 hex

ding bit for the active fault is setin the Fault Words.

. Each fault has a dedicated bit allocated within Fault Wprg!s.
. See "Fault Listing" in section "Diagnostics” for a description of the faults.

d a 1in Bit 0 displays a 0001. All zeros and a

Bit # | 0305,FAULT WORD 1 | 0306, FAULT WORD 2 0307, FAULT WORD 3
0 |OVERCURRENT UNDERLOAD EFB 1
1 |DC OVERVOLT THERM FAIL EFB 2
2 |DEV OVERTEMP |OPEX LINK EFB 3
3 |SHORT CIRC OPEX PWR Incompatible software type
4  |Reserved CURR MEAS Reserved
5 |DC UNDERVOLT |SUPPLY PHASE Reserved
6 |Al1LOSS ENCODER ERROR |Reserved
7 AI2 LOSS OVERSPEED Reserved
8 |MOT OVERTEMP  |Reserved Reserved
9 |PANEL LOSS DRIVE ID Reserved
10 |ID RUN FAIL CONFIG FILE System Error
11 |MOTOR STALL SERIAL 1 ERR System Error
12 |Reserved EFB CON FILE System Error
13 |EXTFLT 1 FORCE TRIP System Error
14 |[EXTFLT 2 MOTOR PHASE Hardware Error
15 |EARTH FAULT OUTPUT WIRING  |Param. Setting Fault
0306 |FAULT WORD 2 - 1 0000 hex
Read-only copy of the Fault Word 2. '
+ See parameter 0305.
0307 |[FAULT WORD 3 - 1 0000 hex

Read-only copy of the Fault Word 3.
+ See parameter 0305.
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Group 04: Fault History

Faﬁlf code text
0 = Clear the fault history (on panel = NO RECORD).
n = Fault code of the last recorded fault.
0402 |FAULT TIME 1 Date dd.mm.yy / 1 0
power-on days
The day on which the last fault occurred. 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.
0403 |FAULT TIME 2 Time hh:mm:ss. 2s 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 time since power on (less the whole days reported in 0402), in format hh:mm:ss — if real time clock is not
used, or was not set.
0404 |[SPEED AT FLT = - 1rpm 0
The motor speed (rpm) at the time the last fault occurred.
0405 |FREQ AT FLT - 0.1 Hz 0.0
The frequency (Hz) at the time the last fault occurred.
0406 [VOLTAGE AT FLT - 01V 0.0
The DC bus voltage (V) at the time the last fault occurred.
0407 |CURRENT AT FLT - 0.1A 0.0
The motor current (A) at the time the last fault occurred.
0408 |TORQUE AT FLT - 0.1% 0.0
The motor torque (%) at the time the last fault occurred.
0409 |STATUS AT FLT - 1 " 0000 hex
The drive status (hex code word) at the time the last fault occurred.
0410 |DI1-3 AT FLT 000...111 1 000 bin
(0...7 decimal)
The status of digital inputs 1...3 at the time the last fault occurred.
0411 |DI 4-6 AT FLT 000...111 1 000 bin
(0...7 decimal) ‘
The status of digital inputs 4...6 at the time the last fault occurred.
0412 |PREVIOUS FAULT 1 Fault code text 1 0
Fault code of the second last fault. Read-only.
0413 |PREVIOUS FAULT 2 Fault code text 1 0
Fault code of the third last fault. Read-only.
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Group 10: Start/Stop/Dir

This group:

Defines external sources

(EXT1, and EXT2) f
and direction changes ) for commands that enable start, stop

Lockfs direction or enables direction control. To select between the two external
locations use the next group, parameter 1102.

- Group ;

Code

= cStart/Stop/Dir. -«
riptior ang - Resolution

7001

EXT1 COMMANDS 0..14 B

Defines external control location 1 (ExT1) — the configuration of start, stop and direction commands.
0 = NOT SEL — No external start, stop and direction command source.
1 =1 — Two-wire Start/Stop.
= Start/Stop is through digital input DI1 (Di1 activated = Start; DI1 de-activated = Stop).
« Parameter 1003 defines the direction. Selecting 1003 = 3 (request) is the same as 1003 = 1 (fwd).

2 =DpI1, 2 — Two-wire Start/Stop, Direction.
« Start/Stop is through digital input pi1 (Di1 activated = Start; pi1 de-activated = Stop). #
» Direction control (requires parameter 1003 = 3 (request)) is through digital input pI2 (D12 activated = Reverse;
de-activated = Forward).

3 =pi1p, 2P — Three-wire Start/Stop.
« Start/Stop commands are through momentary push-buttons (the P stands for “pulse”).
« Start is through a normally open push-button connected to digital input DI1. In order fo start the drive, the digital
input DI2 must be activated prior the pulse in DI1.
« Connect multiple Start push-buttons in parallel.
« Stop is through a normally closed push-button connected to digital input Di2.
« Connect multiple Stop push-buttons in series.
« Parameter 1003 defines the direction. Selecting 1003 = 3 (REQUEST) is the same as 1003 = 1 (FWD).

4 = pi1pP, 2pP, 3 — Three-wire Start/Stop, Direction.
« Start/Stop commands are through momentary push-buttons, as described for pi1p, 2p.
- Direction control (requires parameter 1003 = 3 (REQUEST)) is through digital input DI3
(DI3 activated = Reverse; de-activated = Forward).

5 =DI1pP, 2P, 3P — Start Forward, Start Reverse, and Stop.

» Start and Direction commands are given simultaneously with two separate momentary push-buttons (the P
stands for “pulse”).

« Start Forward command is through a normally open push-button connected to digital input pi1. In order to start
the drive, the digital input Di3 must be activated during the pulse in Di1.

« Start Reverse command is through a normally open push-button connected to digital input pi2. In order to start
the drive, the digital input DI3 must be activated prior the pulse in DI2.

« Connect multiple Start push-buttons in paralliel.

« Stop is through a normally closed push-button connected to digital input DI3.

« Connect multiple Stop push-buttons in series.

* Requires parameter 1003 = 3 (REQUEST).

6 = DI6 — Two-wire Start/Stop.
« Start/Stop is through digital input Di6 (DI6 activated = Start; DI6 de-activated = Stop).
« Parameter 1003 defines the direction. Selecting 1003 = 3 (REQUEST) is the same as 1003 = 1 (FwD).
7 = DI6, 5 — Two-wire Start/Stop/Direction.
- Start/Stop is through digital input Di6 (D16 activated = Start; DI6 de-activated = Stop).
« Direction control (requires parameter 1003 = 3 (REQUEST)) is through digital input DI5. <
(DI5 activated = Reverse; de-activated = Forward).

8 = KEYPAD — Control Panel.
= Start/Stop and Direction commands are through the control panel when ExT1 is active.
« Direction control requires parameter 1003 = 3 (REQUEST).

9 =Di1F, 2R — Start/Stop/Direction commands through DI1 and DI2 combinations.
« Start forward = pi1 activated and pi2 de-activated.
« Start reverse = D11 de-activated and pi2 activated.
« Stop = both DI1 and DI2 activated, or both de-activated.

+» Requires parameter 1003 = 3 (REQUEST).

Start-Up



de [Description. . - i o Det

S e r the starUstop and direction commands.
= — Assians the fieldbus Command Word as the source for and C
10- Bﬁggs\q 2 gf (Igommand Word 1 (parameter 0301) activates the start/stop and direction commands.
. See Fieldbus user's manual for detailed instructions. . _
11 = TIMER 1. — Assigns Start/Stop control to Timer 1 (Timer activated = START; Timer de-activated = STOP). See
Group 36, Timer Functions. )
12...14 = TIMER 2... 4 — Assigns Start/Stop control to Timer 2...4. See Timer Function 1 above.

1002 |[EXT2 COMMANDS 0...14 1 1 v
Defines external control location 2 (ExT2) — the configuration of start, stop and direction commands.
+ See parameter 1001 EXT1 COMMANDS above.

1003 |DIRECTION 4::3 1 1 v

Defines the control of motor rotation direction.
1 = FORWARD — Rotation is fixed in the forward direction.
2 = REVERSE — Rotation is fixed in the reverse direction.

3 = REQUEST — Rotation direction can be changed on command.
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Group 11: Reference Select

This group defines:

How the drive selects between command sources.

Characteristics and sources for REF1.and REF2.

PanelREF1 ~ ~ """ T T "7~ 1

I

i:::::::::::::::?%Ffi‘ip11°1

:Panei REF 2 P1106 ! REF1 PANEL

I

I PID10OUT—{0...17 |_|P107 | | Hand/Auto
B REF2 -

II REF 2 |19 P1108 : Selection

SRt Lo W -~ .o ; . HAND

PanelREF{ """ | - AUTO

| DI—{P1103] [54004] 1 [P1102

I I

| Al — —P1105 | EXT 1 .

e e o Exre ) L ! exT2

L 1

. _|P1108) Gz [F1106 :

! - —Const —0..17 | [P1107 |

Dl Speed — d

L Al P P1108 |

! EXT2—{19 a

1101 |KEYPAD REF SEL 1:.2 1 1
Selects the reference controlled in local control mode.
1 = REF1 (Hz/rpm) — Reference type depends on parameter 9904 MOTOR CTRL MODE.
- Speed reference (rpm) if 9904 = 1 (VECTOR: SPEED).
« Frequency reference (Hz) if 9904 = 3 (SCALAR; FREQ).
2 = REF2 (%)
1102 |EXT1/EXTZ SEL -6...12 1 0 ¥

Defines the source for selecting between the two external control locations ExT1 or EXT2. Thus, defines the source
for Start/Stop/Direction commands and reference signals.
0 = EXT1 — Selects external control location 1 (EXT1).

= See parameter 1001 EXT1 coMMANDS for EXT1’s Start/Stop/Dir definitions.

- See parameter 1103 rer1 seLECT for EXT1's reference definitions.
1 =D11 — Assigns control to ExT1 or EXT2 based on the state of DI1 (DI1 activated = ExT2; DI1 de-activated = ExT1).
2...6 = DIZ...DI6 — Assigns control to EXT1 or EXT2 based on the state of the selected digital input. See Di1 above.
7 = EXT2 — Selects external control location 2 (EXT2).
» See parameter 1002 EXT2 COMMANDS for EXT2’s Start/Stop/Dir definitions.
« See parameter 1106 rer2 SELECT for EXT2’s reference definitions.
8 = COMM — Assigns control of the drive via external control location EXT1 or EXT2 based on the fieldbus control
word.
« Bit 5 of the Command Word 1 (parameter 0301) defines the active external control location (ExT1 or EXT2).
* See Fieldbus user's manual for detailed instructions.
9 = TIMER 1 — Assigns control to EXT1 or EXT2 based on the state of the Timer (Timer activated = ExT2; Timer de-
activated = ExT1). See Group 36, Timer Functions.
10...12 = TIMER 2... 4 — Assigns control to ExT1 or EXT2 based on the state of the Timer. See Timer 1 above.
-1 = DI1(INV) — Assigns control to EXT1 or EXT2 based on the state of DI1 (DI1 activated = EXT1; DI1 de-activated =
EXT2).

-2...-6 = DI2(INV)...DIB(INV) — Assigns control to EXT1 or EXT2 based on the state of the selected digital input. See

Di1(INv) above,
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Description

1103 |REF1 SELECT to
oS 20 = KEYPAD(RNC) — Defines the control panel as the reference source. A Stop command resets the refren?:rence
zero (R stands for reset.). Changing the control source (EXT1 to EXT2, EXTZ2 10 EXT 1) does not copyttthe reference-
21 = keYPAD(NC) — Defines the control panel as the reference source. A Stop command does not reset the re .
to zero. The reference is stored. Changing the control source (ExT1 to EXT2, EXT2 to exT1) does not copy the
reference.
1104 |REF1 MIN 0.0...500.0 Hz 0.1 Hz 0.0 Hz
0...30000 rpm 1rpm 0 rpm
Sets the minimum for external reference 1.
+ The minimum analog input signal (as a percent of the full signal in volts or amps) corresponds to REF1 MIN in Hz/
rpm. ;
» Parameter 1301 MiNIMUM Al or 1304 MINIMUM A2 sets the minimum analog input signal.
« These parameters (reference and analog min. and max. settings) provide scale and offset adjustment for the
reference.
1105 [REF1 MAX 0.0...500.0 Hz 0.1 Hz 60.0 Hz (US)
0...30000 rpm 1 rpm 1800 rpm (US)
Sets the maximum for external reference 1.
* The maximum analog input signal (as a percent of full the signal in volts or amps) corresponds to REF1 MAX in Hz/
rpm.
+ Parameter 1302 MAXIMUM Al1 or 1305 MAXIMUM AI2 sets the maximum analog input signal.
A Extref A Extref
P 1104 |
P110S| _________ (MIN)
(MAX) I
I
I
I
P 1104 | Analog PR .
(MiN) | : i input signal (mAX) : : Analog
P 1301 P 1302 P 1301 P 1302  input signal
or 1304 or 1305 or 1304 or 1305
1106 |REF2 SELECT 0...19 1 19 v
Selects the signal source for external reference REF2.
0...17 — Same as for parameter 1103 REF1 SELECT,
19 = PID1OUT — The reference is taken from the PiD1 output. See Groups 40 and 41.
19 = P01 | rer2 LIMIT HEFFA IS used,
SELECT|__, MAX (1107, 1108) |_._,| PFA :
I _r MIN (1107, 1108) | ! '
1107 |REF2 MIN 0.0...100.0% 0.1% 0.0%
(torque: 0...600%)
Sets the minimum for external reference 2.
« The minimum analog input signal (in volts or amps) corresponds to REF2 MIN in %. .
+ Parameter 1301 MINIMUM A1 or 1304 MINIMUM AI2 sets the minimum analog input signal.
» This parameter sets the minimum frequency reference.
- The value is a percentage of the:
— maximum frequency or speed
— maximum process reference
— nominal torque

Start-Up
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REscHetlo

REF2 MAX

0.0...100.0% 0.1%

(torque: 0...600%)

Sets the maximum for external reference 2.

+ The maximum analog input signal (in volts or amps) corresponds to REF2 MAX in %.
+ Parameter 1302 MAXiIMUM AI1 or 1305 MAXIMUM A2 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
— nominal torque

100.0%
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Group 12: Constant Speeds

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

- You can program up to 7 constant speeds, ranging from 0...500 Hz or 0...30000
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 Alternation) is active

Note! Parameter 1208 CONST 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
AISMIN FUNCTION, 3002 PANEL COMM ERROR and 3018 COMM FAULT FUNC.

Cod

- Descriptio

1201

CONST SPEED SEL

Defines the digital inputs used to select Constant Speeds. See general comments in the introduction.
0 = NOT SEL — Disables the constant speed function.
1= D11 — Selects Constant Speed 1 with digital input Di1.
- Digital input activated = Constant Speed 1 activated.
2...6 = DI2...016 — Selects Constant Speed 1 with digital input D12...016. See above.
7 = DI1,2 — Selects one of three Constant Speeds (1...3) using Di1 and DI2.
* Uses two digital inputs, as defined below (0 = DI de-activated, 1 = D1 activated):

Functio!

0 [No cbhstani'gﬁééa '
0 |Constant speed 1 (1202)
1
1

Constant speed 2 (1203)
Constant 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
Al<MIN function and parameter 3002 PANEL COMM ERR.

8 = DI2,3 — Selects one of three Constant Speeds (1...3) using DI2 and DI3.
- See above (DI1,2) for code.

9 = Di3,4 — Selects one of three Constant Speeds (1...3) using DI3 and DI4.
= See above (DI1,2) for code.

10 = Di4,5 — Selects one of three Constant Speeds (1...3) using Di4 and DI5.
+ See above (pi1,2) for code.

11 = Di5,6 — Selects one of three Constant Speeds (1...3) using DI5 and DI6.
« See above (DI1,2) for code.

Start-Up
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Sellzgé g
~ Selects one of seven Constant Spe S ar e
ee digital inputs, as defined belows(ge:gfé;'“?) using i1, D12 an

SaahgDetal
) d D13,
-activated, 1 = pi activated):

Functio
0 constant speed
Constant speed 1 (1202)
Constant speed 2 (1203)
Constant speed 3 (1204)
Constant speed 4 (1205)
Constant speed 5 (1206)
Constant speed 6 (1207)
Constant speed 7 (1208)

al ol Al o o of o of

13 = DI13,4,5 — Selects one of seven Constant Speeds (1...7) using DI3, D4 and DI5.

+ See above (DI1,2,3) for code. ¢

14 = pi4,5,6 — Selects one of seven Constant Speeds (1...7) using Di5, DI6 and DI7.

+ See above (D11,2,3) for code.

|15...18 = TIMER 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 TIMED MODE SEL. See table. To enable
and set timers, see Group 36, Timer Functions.

g c o i 2 9 A
External reference |Constant Speed 1
Constant Speed 1 [Constant Speed 2

15...18 = TIMER FUNCTION 1...4 — Selects Constant speed 1 when Timer Function is active. See Group 36, Timer
Functions.

19 = TIMER 1 & 2 — Selects a constant depending on the state of Timers 1 & 2. See parameter 1209.

-1 = DI1(INV) — Selects Constant Speed 1 with digital input DI1.

+ Inverse operation: Digital input de-activated = Constant Speed 1 activated.

-2...- 6 = DI2(INV)...DIB(INV) — Selects Constant Speed 1 with digital input. See above.

-7 = DI1,2(INV) — Selects one of three Constant Speeds (1...3) using i1 and DI2.
* Inverse operation uses two digital inputs, as defined below (0 = pi de-activated, 1 = DI activated):

D2 ]
1 | 1 |No constant speed
0 | 1 |Constant speed 1 (1202)
1 | 0 |Constant speed 2 (1203)
0 | 0 |Constant speed 3 (1204)

“Function® + ¢

-8 = p12,3(Inv) — Selects one of three Constant Speeds (1...3) using Di2 and DI3.
+ See above (Di1,2(1nv)) for code.

-9 = DI3,4(INV) — Selects one of three Constant Speeds (1...3) using D13 and Di4.

+ See above (DI1,2(INV)) for code.

-10 = pi4,5(INV) — Selects one of three Constant Speeds (1...3) using Di4 and DI5.

+ See above (DI1,2(iNV)) for code. :

-11 = DI5,6(INV) — Selects one of three Constant Speeds (1...3) using DI5 and DI6.

+ See above (DI1,2(InV)) for code. "
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esolutio
\ using DI, DI2 and DI3. _ _
o 9 e-activated, 1 = Di activated):

T12=0i1,2 _ Selects one of seven Constant Speeds (1.. Tigh
. Inverée'operation uses three digital inputs, as defined below (0=

- Function
o constant speed
Constant speed 1 (1202)
Constant speed 2 (1203) |
Constant speed 3 (1204)
Constant speed 4 (1205)
Constant speed 5 (1206)
Constant speed 6 (1207)

Constant speed 7 (1208)

©
CJO—‘—‘OO-‘Aﬁ
A

oooo—\—s-x-%

-13 = D13,4,5(NV) — Selects one of seven Constant Speeds (1...3) using 0i3, Di4 and DIS.

. » See above (D11,2,3(INnV)) for code.

-14 = Di4,5,6(INv) — Selects one of seven Constant Speeds (1...3) using Di4, DI5 and DIG.
= See above (Di1,2,3(INnV)) for code. .

1202 |CONST SPEED 1 0...30000 rpm / “1rpm/ 360 (US)/
0.0...500.0 Hz 0.1 Hz 6.0 (US)

Sets value for Constant Speed 1. :

« The range and units depend on parameter 9904 MOTOR CTRL MODE.
» Range: 0...30000 rpm when 9904 = 1 (VECTOR: SPEED).

« Range: 0...500 Hz when 9904 = 3 (SCALAR: FREQ).

1203 |CONST SPEED 2 0...30000 rpm / 1rpm/ 360 (US)/
0.0...500.0 Hz 0.1 Hz 12.0 (US)
Sets a value for a Constant Speed. (See CONST SPEED 1 above.)
1204 |CONST SPEED 3 0...30000 rpm / 1rpm/ 720 (US)/
0.0...500.0 Hz 0.1 Hz 18.0 (US)
1205 |CONST SPEED 3 0...30000 rpm / 1rpm/ 1080 (Us)/
0,0...500.0 Hz 0.1 Hz 18.0 (US)
Sets a value for a Constant Speed. (See CONST SPEED 1 above.)
1206 |CONST SPEED 3 0...30000 rpm / 1rpm/ 1440 (US)/
0.0...500.0 Hz 0.1 Hz 24.0 (US)
Sets a value for a Constant Speed. (See CONST SPEED 1 above.)
1207 |CONST SPEED 3 0...30000 rpm / 1rpm/ 1800 (US)/
0.0...500.0 Hz 0.1 Hz 30.0 (US)
Sets a value for a Constant Speed. (See CONST SPEED 1 above.)
1208 |CONST SPEED 3 0...30000 rpm / 1rpm/ 2880 (US)/
0.0...500.0 Hz 0.1 Hz 48.0 (US)

Sets a value for a Constant Speed. (See CONST SPEED 1 above.)
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2

change between external reference and a

m of 4 selectable speeds, i.e. constant speeds
ernal speed when no timer is active,
d 2 when Timer 2 is active and select

Defines timer activated,
maximum of three
1,2,3 and 4.

1= EXT/c81/2/3 - Selects an ext
active, Selects Constant spee

constant speed mode. Tj

mer can be used to
constant speeds, or to change

between a maximu

selects Constant speed 1 when Timer 1 is

s Constant speed 3 when both Timers 1 and 2
are active.
TIMERT | TIMER2 Function.
0 0 |External reference
1 0 |Constant speed 1 (1202)
0 1 |Constant speed 2 (1203)
1 1 |Constant speed 3 (1204)

i i i lects Constant speed 2 when Timer 1 is active,
= — Selects Constant speed 1 when no timer is active, se % {
i sé:félg é':nstiﬁtescpeed 3 when %mer 2 is active, selects Constant speed 4 when both timers are active.

nmMERT[TIMER2[=° - Function = =
0 | 0 |Constantspeed 1 (1202)
1 0 |Constant speed 2 (1203)
0 1 |Constant speed 3 (1204)
1 1 Constant speed 4 (1205)
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Group 13: Analog inputs
This group defines the limits and th

Code [Description.

1301 MINIMUM Al1

Defines the minimum value of the analog input.

. Define value as a percent of the full analog signal range. See example below.

. The minimum analog input signal corresponds to 1104 REF1 MIN or 1107 REF2 MIN.

- MINIMUM Al cannot be greater than MAXIMUM Al )

. These parameters (reference and analog min. and max. settings) provide scale and offset adjustment for the
reference.

- See figure at parameter 1104.

Example. To set the minimum analog input value to 4 mA:

- Configure the analog input for 0...20 mA current signal.

+ Calculate the minimum (4 mA) as a percent of full range (20 mA) =4 mA /20 mA ™ 100% = 20%

1302  MAXIMUM Al1 0.0...100.0% 0.1% 100.0%

Defines the maximum value of the analog input.

+ Define value as a percent of the full analog signal range.

+ The maximum analog input.signal corresponds to 1105 REF1 MAX or 1108 REF2 MAX.
+ See figure at parameter 1104. )

0.0...100.0%

1303 [FILTER A1 0.0...10.0 s 01s 0.1s
Defines the filter time constant for analog input 1 (ai1). % A ;
-+ The filtered signal reaches 63% of a step change within the time ’ Pnfiteredeigpal
specified. 100 1
63 T-""I/  Filtered signal
|
I t
ﬂme:gnstant
1304  [MINIMUM Al2 0.0...100.0% 0.1% 20.0%

Defines the minimum value of the analog input.
+ See MINIMUM Al1 above.

1305 [MAXIMUM Al2 0.0...100.0% 0.1% 100.0%

Defines the maximum value of the analog input.
- See MAXIMUM AI1 above.

1306  |FILTER Al2 0.0...10.0 s 01s 01s

Defines the filter time constant for analog input 2 (A12).
» See FILTER Al1 above.

Start-Up
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Group 14: Relay Outputs

This group defines the condition that activates each of the relay outputs.

1401

{Descript

RELAY OUTPUT 1 0...45

Defines the event or condition that activates relay 1 — what relay output 1 means.
0 =NOT SEL — Relay is not used and is de-energized.
1= READY — Energize relay when drive is ready to function. Requires:
* Run enable signal present.
* No faults exist.
« Supply voltage is within range.
« Emergency Stop command is not on.
2 = RUN — Energize relay when the drive is running.
3 = FAULT (-1) — Energize relay when power is applied. De-energizes when a fault occurs.
4 = FAULT — Energize relay when a fault is active.
5 = ALARM — Energize relay when an alarm is active.
6 = REVERSED — Energize relay when motor rotates in reverse direction.
7 = STARTED — Energize relay when drive receives a start command (even if Run Enable signal is not present). De-
energized relay when drive receives a stop command or a fault occurs.
8 = SUPRV1 OVER — Energize relay when first supervised parameter (3201) exceeds the limit (3203).
» See "Group 32: Supervision" starting on page 111.
9 = suprv1 under — Energize relay when first supervised parameter (3201) drops below the limit (3202).
« See "Group 32: Supervision" starting on page 111.

10 = suprv2 over — Energize relay when second supervised parameter (3204) exceeds the limit (3206).
« See "Group 32: Supervision" starting on page 111.

11 = suprv2 under — Energize relay when second supervised parameter (3204) drops below the limit (3205).
« See "Group 32: Supervision" starting 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 limit (3208).
» See "Group 32: Supervision" starting on page 111.

14 = AT SET POINT — Energize relay when the output frequency is equal to the reference frequency.

15 = FAULT (RST) — Energize relay when the drive is in a fault condition and will reset after the programmed auto-
reset delay.
* See parameter 3103 delay time.

16 = FLT/ALARM — Energize relay when fault or alarm occurs.

17 = EXT CTRL — Energize relay when external control is selected.

18 = REF 2 SEL — Energize relay when EXT2 is selected.

19 = CONST FREQ — Energize relay when a constant speed is selected.

20 = REF LOSS — Energize relay when reference or active control place is lost.

21 = OVERCURRENT - Energize relay when an overcurrent alarm or fault occurs.

22 = OVERVOLTAGE — Energize relay when an overvoltage alarm or fault occurs.

23 = DRIVE TEMP — Energize relay when a drive overtemperature alarm or fault occurs.
24 = UNDERVOLTAGE — Energize relay when an undervoltage alarm or fault occurs.

25 = Al1 LOSS — Energize relay when al1 signal is lost.

26 = AI2 LOSS — Energize relay when a2 signal is lost.

27 = MOTOR TEMP — Energize relay when a motor overtemperature alarm or fault occurs.
28 = STALL — Energize relay when a stall alarm or fault exists.

30 = PID SLEEP — Energize relay when the PID sleep function is active.

31 = PFA — Use relay to start/stop motor in PFA control (See Group 81: PFA Control).
* Use this option only when PFA control is used.
« Selection activated / deactivated when drive is not running.

32 = AUTOCHANGE — Energize relay when PFA autochange operation is performed.
* Use this option only when PFA control is used.

33 = FLUX READY — Energize relay when the motor is magnetized and able to supply nominal torque (motor has
reached nominal magnetizing).

34 = USER 52 — Energize relay when User Parameter Set 2 is active.
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sed on input from communication.
« Fieldbus writes binary code in parameter 0134 that can energizes relay 1.

_relay 6 according to the following:

“Par. 0134 [ Bin ) 3R
— 0 00 0 0 0 0 0
1 000001 0 0 01 00 1
2 000010 0 0 0| 0 1 0
3 000011 0 0 00 1 1
4 000100 0 0 0 7 0] 0
5...62
63 111111 1 1 1 1 1 1

- 0 = De-energize relay, 1 = Energize relay.

36 = comm(-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:

000
000001
000010
000011
000100

-] k| |
JECY Y N Y
O = |

111111 0 0 0 0 0 0

« 0 = De-energize relay, 1 = Energize relay.
37 = TIMER 1 — Energize relay when timer 1 is activated. See Group 36, Timer Functions.
38...40 = TIMER 2...4 — Energize relay when Timer 2...4 is active. See Timer 1 above.

41 = M.TRIG FAN — Energize relay when cooling fan counter is triggered. See group 29, Maintenance Trig.

142 = M.TRIG REV — Energize relay when revolutions counter is triggered. See group 29, Maintenance Trig.

43 = M. TRIG RUN — Energize relay when run time counter is triggered. See group 29, Maintenance Trig.

44 = M.TRIG MWH — Energize relay when power consumption counter is triggered. See group 29, Maintenance Trig.
45 = OVERRIDE — Energize relay when override is activated.

47 = USER LOAD C — Energize relay when a user load curve fault or alarm occurs..

1402  |[RELAY OUTPUT 2 0...45 1 2
Defines the event or condition that activates relay 2 — what relay output 2 means.
« See 1401 RELAY QUTPUT 1.
1403 |RELAY OUTPUT 3 0...45 1 3
Defines the event or condition that activates relay 3 — what relay output 3 means.
+ See 1401 RELAY OUTPUT 1.
1404 |RO 1 ON DELAY 0.0...3600.0 s 01s 0.0s
Defines the switch-on delay for relay 1.
- On/ off delays are ignored when relay output 1401 is set to Control event _I L_.__
PFA.
| a _
Relay status —|—-‘—ll—
—
1404 oN DELAY 1405 OFF DELAY
1405 |[RO 1 OFF DELAY 0.0...3600.0 s 0.1s 00s

Defines the switch-off delay for relay 1.
+ On/ off delays are ignored when relay output 1401 is set to PFA.
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Defines the switch-on delay for .
el
* See RO 1 ON DELAY. y L.
1407 |RO 2 OFF DELAY 0.0...3600.0 s 0.1s 00s
Defines the switch-off delay for relay 2.
* See RO 1 OFF DELAY.
1408 |RO 3 ON DELAY 0.0...3600.0 s 01s 00s
Defines the switch-on delay for relay 3.
» See RO 1 ON DELAY.
1409 [RO 3 OFF DELAY 0.0...3600.0 s 01s 00s
Switch-off delay for relay 3.
« -See RO 1 OFF DELAY.
1410... [RELAY OUTPUT 4...6 0...45 1 0
1412 Defines the event or condition that activates relay 4...6 — what relay output 4...6 means.
= See 1401 RELAY OUTPUT 1.
1413 RO 4 ON DELAY B 0.0...3600.0 s 0.1s 00s
Defines the switch-on delay for relay 4.
+ See RO 1 ON DELAY.
1414 RO 4 OFF DELAY 0.0...3600.0 s 0.1s 0.0s
Defines the switch-off delay for relay 4.
* See RO 1 OFF DELAY.
1415 |RO 5 ON DELAY 0.0...3600.0 s 0.1s 00s
Defines the switch-on delay for relay 5.
* See RO 1 ON DELAY.
1416 - |RO 5 OFF DELAY 0.0...3600.0 s 0.1s . 00s
|Defines the switch-off delay for relay 5.
+ See RO 1 OFF DELAY.
1417  |RO 6 ON DELAY 0.0...3600.0 s 01s 00s
Defines the switch-on delay for relay 6.
+ See RO 1 ON DELAY.
1418 |RO 6 OFF DELAY 0.0...3600.0 s 0.1s 00s
Defines the switch-off delay for relay 6.
+ See RO 1 OFF DELAY.
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Group 15: Analog Outputs

This group defines the dr
outputs can be:

- Any parameter of the Operating Data group (Group 01).
- Limited to programmable minimum and maximum values of output current.

- Scaled (and/or inverted) 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 minimum value (parameter 1502 or 1508)
results in an inverted output.

» Filtered

ive's analog (current signal) outputs. The drive’s analog

e : - Group 15: Analog Outputs
Code’ /|Description; Range =~ Resoluti
1501 |AO1 CONTENT SEL 99...199 1 103

Defines the content for analog output AO1.
99 = EXCITE PTC — Provides a current source for sensor type PTC.
Output = 1.6 mA. See Group 35. P 1505 A AO (mA)
100 = ExciTe PT100 — Provides a current source for sensor type P11l - T T T T T T
P1100. Output = 9.1 mA. See Group 35.
101...145 — Output corresponds to a parameter in the Operating
Data group (Group 01).
+ Parameter defined by value (value 102 = parameter 0102) P 1504 /
146...199 — Not assigned. P 1510 i

d
|
|
|
|
|
|
1

AO CONTLENT

R o

P 1502 / 1508 '
P 1503 / 1509

AO (mA
p 1505 A2 A
P 1511

P 1504 /|
P 1510

N Yo) CONTENT
P 1502/ 1508

P 1503 / 1509
1502 |AO1 CONTENT MIN Depends on selection - 0.0Hz

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 current 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.
» Maximum value refers to the maximum content value that will be converted to an analog output.

1504  |MINIMUM AO1 0.0...20.0 mA 0.1 mA 4.0 mA
Sets the minimum output current.
1505 |MAXIMUM AO1 0.0...20.0 mA 0.1 mA 20.0 mA

Sets the maximum output current.
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0..10s 0.1s 01s

Defines the filter time constant for A01.
. ghe ﬁltereq signal reaches 63% of a step change within the time specified.
* See figure in parameter 1303,

1507 |AO2 CONTENT SEL 99...199 1 104
Defines the content for analog output A02. See A0 CONTENT above.

1508 |AO2 CONTENT MIN Depends on selection - 0.0 A
Sets the minimum content value. See AO1CONTENT MIN above.

1509 |AO2 CONTENT MAX Depends on selection - 46 A
Sets the maximum content value. See AO1 CONTENT MAX above.

1510  |MINIMUM AO2 0.0...20.0 mA 0.1 mA 4.0 mA
Sets the minimum output current. See MmiNIMUM AO1 above.

1511 |[MAXIMUM AO2 0.0...20.0 mA 0.1 mA 20.0 mA
Sets the maximum output current. See MAXIMUM AO1 above.

1512 |FILTER AO2 ~ 0.0...100s 01s 01s
Defines the filter time constant for AO2. See FILTER AO1 above.
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Group 16: System Controls
This group defines a variety of system level locks, resets and enables.

1601

RUN ENABLE -6...7 1 0

Selects the source of the run enable signal.
0 = NOT SEL — Allows the drive to start without an external run enable signal.
1 = bpI1 — Defines digital input D11 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 until the run enable
signal resumes.
2...6 = DI2...DI6 — Defines digital input DI2...DI6 as the run enable signal.
+ See DI1 above.
7 = coMM — Assigns the fieldbus 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 = pI1(Inv) — Defines an inverted digital input DI1 as the run enable signal.
+ This digital input must be de-activated for run enable.
« If this digital input activates, the drive will coast to stop and not start until the run enable signal resumes.
-2...-6 = DI2(INV)...DIB(INV) — Defines an inverted digital input DI2...D16 as the run enable signal.
« See DI1(INV) above.

1602

PARAMETER LOCK 012 1 1

Determines if 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 fieldbus 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 = NOT SAVED — You can use the control panel to change parameter values, but they are not stored in permanent

memaory.
) + Set parameter 1607 PARAM SAVE fo 1 (SAVE) to store changed parameter values to memory.
1603 |PASS CODE 0...65535 1 0

Entering the correct 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.

1604

FAULT RESET SEL -6...8 1 0

Selects the source for the fault reset signal. The signal resets the drive after a fault trip if the cause of the fault no
longer exists.
0 = KEYPAD — Defines the control panel as the only fault reset source.
« Fault reset is always possible with control panel.
1 =Di1 - Defines digital input DI1 as a fault reset source.
= Activating the digital input resets the drive.
2...6 = DI2...DI6 — Defines digital input DI2...DI6 as a fault reset source.
« See DI1 above.
7 = START/STOP — Defines the Stop command as a fault reset source.
- Do not use this option when fielbus communication provides the start, stop and direction commands. -
8 = comm — Defines the fieldbus as a fault reset source.
= The Command Word is supplied through fieldbus communication.
» The bit 4 of the Command Word 1 (parameter 0301) resets the drive.
-1 = DI1(INv) — Defines an inverted digital input DI1 as a fault reset source.
- De-activating the digital input resets the drive.
-2...-6 = DI2(INV)...DIB(INV) — Defines an inverted digital input DI2...DI16 as a fault reset source.

« See DI1(INnV) above.
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Code [Descriptic
1605 [USER PAR SET CHG g

- 1 E

Defines control for changi ’
ging the user pa

B %?e galrameter 9902 (APPLIC MACROI;. rameter set —’
* he drive must be stopped to change User Parameter S
* During a change, the drive will not start, =
Ngte: Always save the User Parameter Set after ch
identification.

* Whenever the power is cycled, or parameter 9902 (APPLIC MACRO) is changed, the drive loads the last settings
saved. Any unsaved changes to a user parameter set are lost.

Note: 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 selection of User Parameter Set 2.

+ See parameter 1401.

0 = NOT SEL — Defines the control panel (using parameter 9902) as the only control for changing User Parameter
Sets. -
1 = D11 — Defines digital input DI1 as a control for changing User Parameter Sets.
* The drive loads User Parameter Set 1 on the falling edge of the digital input.
* The drive loads User Parameter Set 2 on the rising edge of the digital input.
« The User Parameter Set changes only when the drive is stopped.
2...6 = DI2...Di6 — Defines digital input DI2...DI6 as a control for changing User Parameter Sets.
« See DI1 above.
-1 = DiI1(INv) — Defines an inverted digital input D11 as a control for changing User Parameter Sets.
* The drive loads User Parameter Set 1 on the rising edge of the digital 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 is stopped.
-2...-6 = DI2(INV)...DIB(INV) — Defines an inverted digital input DI2...DI6 as a control for changing User Parameter
Sets.
+ See DI1(INV) above.

1606 |LOCAL LOCK -6...8 1 0

Defines control for the use of the HAND mode. The HAND mode allows drive control from the control panel.
» When LOCAL LOCK is active, the control panel cannot change to HAND mode.
0 = NOT SEL — Disables the lock. The control panel can select HAND and control the drive.
1 = pI1 — Defines digital input DI1 as the control for setting the local lock.
+ Activating the digital input locks out local control.
+ De-activating the digital input enable the HAND selection.
2...6 = DI2...0I6 — Defines digital input DI2...DI6 as the control for setting the local lock.
+ See DI1 above. ‘
7 = ON — Sets the lock. The control panel cannot select HAND, and cannot control the drive.

8 = comm — Defines bit 14 of the Command Word 1 as the control for setting the local lock.
» The Command Word is supplied through fieldbus communication.
« The Command Word is 0301.
-1 = pi1(Inv) — Defines an inverted digital input DI1 as the control for setting the local lock.
« De-activating the digital input locks out local control.
« Activating the digital input enable the HAND selection.
-2...-8 = DI2(INV)...DIB(INV) — Defines an inverted digital input DI2...DI6 as the control for setting the local lock.
» See DI1(INV) above.

1607 |[PARAM. SAVE 0,1 1 0

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.

« If 1602 PARAMETER LOCK = 2 (NOT SAVED), parameters altered from the control panel are not saved. To save, you
must use this parameter.

- If 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.

anging any parameter settings, or performing a motor

t
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Selects the source of the start enable 1 signal. _ )
Note: Start enable functionality differs from the run enable functionality.
0 = NOT SEL — Allows the drive to start without an external start enable signal.
1 = pi1 — Defines digital input DI1 as the start enable 1 signal.

— This digital input must be activated for start enable 1 signal.

— If the voltage drops and de-activates this digital input, the drive will coast to stop and show alarm 2021 on
panel display. The drive will not start until start enable 1 signal resumes.

2...6 = DI2...DI6 — Defines digital input DI2...DI6 as the start enable 1 signal.
— See DI1 above.
7 = COMM — Assigns the fieldbus Command Word as the source for the start enable 1 signal.
—~ Bit 2 of the Command word 2 (parameter 0302) activates the start disable 1 signal.
— See fieldbus user’'s manual for detailed instructions.
(-1) = DI1(INV) — Defines an inverted digital input DI1 as the start enable 1 signal.
(-2)...(-6) = DI2(INV)...DIB(INV) — Defines an inverted digital input DI2...DI6 as the start enable 1 signal.
— See DI1(INV) above. ‘

Drive Started
_J START/STOP

COMMAND
(Par Group 10)

START ENABLE
SIGNAL
(Params,

1608 & 1609)

—

|
1
I
1

Relay Relay Energized
. STARTED
De-energized RELAY STATUS
. - 1 | (Par Group 14)
: Damper Open'
Damper | ! : Damper
Closed ! L i Closed g@%%%R
-t
! Darnper : ' Damper
Opening | ' Closing
Time I : Time
I

RUN ENABLE SIGNAL

from the damper end
switch when the
damper is fully opened.
(Parameter1 601;)

|
I
I
I

D

MOTOR STATUS .

" ] s
' Acceleration . Deceleration
Time Time

(Par 2202) (Par 2203)
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Selects the source of th . 1
Note: Start enabl & start enable 2 signal.

e functionality differs from the run enable functionality.

? - ggT_SE;En*z';D;‘;’;“tgﬁ :!‘ivte [;?1 start hwithout an external start enable signal
j put DI1 as the start enable 2 si is digital inp -
signal. If the voltage drops and de-activates this digitalgnal. e o et must be activated for star Snenie.

; : g input, the drive will
panel display. The drive will not start until start enable 2 sri)gnal resumes. 10 910 and show alarm 2022 on

2.._.6 = D|2...016_— Defines digital input DI2...DI6 as the start enable 2 signal. See DI1 above.

7 = COMM ~ Assigns the fieldbus Command Word as the source for the start enable 2 signal. Bit 3 of the Command
word 2 (parameter 0302) activates the start disable 2 signal. See fieldbus user's manual for detailed instructions

(-1) = Di1(INv) — Defines an inverted digital input DI1 as the start enable 2 signal. '

(-2)...(-6) = DI2(INV)...DIB(INV) — Defines an inverted digital input DI2...DI6 as the start enable 2 signal.
+ See DI1(INV) above.

1610 |[DISPLAY ALARMS

Controls the visibility of the following alarms:

» 2001, Overcurrent alarm

« 2002, Overvoltage alarm

+ 2003, Undervoltage alarm

- 2009, Device overtemperature alarm.

For more information, see section Alarm listing.

0 = NO — The above alarms are suppressed.

1 =ves — All of the above alarms are enabled.
1611 |PARAMETER VIEW

Selects the parameter 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 of the parameter list, e.g. selected parameters can be hidden. For more information, see MFDT-01

FlashDrop User’s Manual [3AFE68591074 (English)].

FlashDrop parameter values are activated 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. .
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ofines the source for the override activation signal, t|_ne o;fecairrlde speed/
d pass code and how the override is enabled and disabled.

When override DI is activated, the drive stops and thep accelerates to ttjhetpre,;?tertm
speed or frequency. When the DI is deactivated the dnvg stops and reboots. ;
start command, run enable and start enables are active in the AUTO mode the drive
starts automatically and continues normally after override mode. In the HAND mode

the drive returns to OFF mode.

This group d
frequency an

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 OVERRIDE MODE”

The following faults are ignored:

3 DEVICE OVERTEMP
5 OVERLOAD
6 DC UNDERVOLT
7 Al1LOSS
8 Al2 LOSS
9 MOTOR TEMP
10 PANEL LOSS
12 MOTOR STALL
14 EXTERNAL FLT 1
15 EXTERNAL FLT 2
17 UNDERLOAD
18 THERM FAIL
21 CURR MEAS
22 SUPPLY PHASE
24 OVERSPEED
28 SERIAL 1 ERR
29 EFB CONFIG FILE .
30 FORCE TRIP
31 EFB 1
32 EFB 2
33 EFB 3
34 MOTOR PHASE
: 1001 PAR PFC REFNEG
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PAR Al SCALE

m PAR AO SCALE
m PAR EXTROMISSING
“ PAR FBUSMISSING

1008 PAR PFCWOSCALAR

Commissioning the Override Mode:
1,

Enter the parameters in all groups as needed, except group 17.
2. Select the digital input that will activate override mode P1701.

3. Enter the frequency or speed reference for override mode, P1702 and P1703,
according to the motor control mode P9904.

4. Enter the pass code P1704 (358).
5. Enable the override mode P1705.
Changing the Override Parameters:

1. If override mode is already enabled, disable it:

+ Enter the pass code P1704.
*+ Disable the override mode P1705.

2. If needed, load the override parameter set P9902.
Change the parameters as needed, except group 17.
Change the parameters in group 17 as needed:

» Digital inbut for override mode P1701.
* Frequency or speed reference, P1702 or P1703.
Enter the pass code P1704.

Enable the override mode P1705. The drive replaces the override parameter set with
new values of all parameters.

Description

OVERRIDE SEL
Selects the source of the override activation signal.
0 = NOT SEL — Override activation signal not selected.
1 = pi1 — Defines digital input DI1 as the override activation signal.
« This digital input must be activated for override activation signal.
2...6 = DI2...DI6 — Defines digital input DI2...DI6 as the override activation signal.
+ See DI1 above.
(-1) = bI1(inv) — Defines an inverted digital input DI1 as the override activation signal.
(-2)...(-6) = DI2(InV).. .DI6(INV) — Defines an inverted digital input DI2...DI6 as the override activation signal.
+ See DI1(INV) above.

1702

OVERRIDE FREQ -500...500 Hz 0.1 0.0

Defines a preset frequency for the override.
Note! Set this value if motor control mode (Par. 9904) is SCALAR: FREQ (3).
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OVERRIDE SPEED ~30.000...30.000 rpm
Defines a preset speed for the override.

Note! Set this value if motor control mode (Par.9904) is VECTOR: SPEED (1.

1704

0
OVERR PASS CODE 0...65535 1

Entering the correct override pass code unlocks parameter 1705 for one change.
. Enter the pass code always before changing the value of the parameter 1705.
- See parameter 1705 below.

- The pass code is 358.

» The entry reverts back to zero automatically.

1705

OVERRIDE ENABLE 0...1 1 0

Selects whether the override is enabled or disabled.
0 = oFf — Override disabled.
1 = ON — Override enabled.
« When enabled, the drive stores the values of all parameters into an override parameter set (see parameter
9902) and the parameters in Group 17 will be write protected (except parameter 1704). To change the
other parameters in the Group 17, override has to be disabled.

1706

OVERRIDE DIR .

Selects the source of the override direction signal.

0 = FORWARD — Assigns forward as the override direction.

1 = bi1 — Defines digital input DI1 as the override direction signal.
- Activating the digital input selects the forward direction.
+ De-activating the digital input selects the reverse direction.

2...6 = Di2...016 — Defines digital input DI2...DI16 as the override direction signal.
*» See DI1 above.

7 = REVERSE — Assigns reverse as the override direction.

-1 = pi1(INnv) — Defines an inverted digital input bi1 as the override direction signal.
+ De-activating the digital input selects the forward direction.
« Activating the digital input selects the reverse direction.

-2...-6 = DI2(INv)...DIG(INV) — Defines an inverted digital input DI2...Di6 as the override direction signal.
* See DI1(INV) above.

1707

OVERRIDE REF

Selects the source of the override reference.
1 = CONSTANT — Selects a preset frequency or speed for the override. The frequency value is defined by
parameter 1702 OVERRIDE FREQ and the speed value by parameter 1703 OVERRIDE SPEED.
2 = PID — 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 the override mode:
« PID1 set point (parameter 4010 SET POINT SEL) can be either A1, A2 or INTERNAL.
+ PID1 parameter set 1 must be active (parameter 4027 PID 1 PARAM SET = SET 1).

* Override direction (parameter 1706 OVERRIDE DIR) can be either 0 = FORWARD or 7 = REVERSE.
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Group 20: Limits

This group defines minimum a i imi
nd maximum limits to follow in driving th
speed, frequency, current, torque, etc. e e meter=

ik e e

2001

MINIMUM SPEE 30000...30000 rpm 1 rpm

Defines the minimum speed (rpm) allowed.
= A positive (or zero) minimum speed value defines two ranges,
one positive and one negative. P 2002 e

* A negative minimum speed value defines one speed range.
« See figure.

Speed

P 2001 F
0

-(P 2001)
-(P 2002)
2002 |[MAXIMUM SPEED 0...30000 rpm 1 rpm 1800 (US) v
Defines the maximum speed (rpm) allowed..
2003 |MAX CURRENT 0.0... 1.3 % Iy 0.1A 1.3 % oy v
Defines the maximum output current (A) supplied by the drive to the motor.
2006 |UNDERVOLT CTRL 0...2 1 1

Sets the DC undervoltage controller on or off. When on:

+ |f the DC bus voltage drops due to loss of input power, the undervoltage controller decreases the motor speed in
order to keep the DC bus voltage above the lower limit.

+ When the motor speed decreases, the inertia of the load causes regeneration back into 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 (TIME) — Enables controller with 500 ms time limit for operation.

2 = ENABLE — Enables controlled without maximum time limit for operation.
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MINIMUM FREQ | -500.0...500.0 Hz

Defines the minimum limit for the drive output frequency.
-+ A positive or zero minimum speed frequency defines two
ranges, one positive and one negative.

» A negative minimum speed frequency defines one speed
range. See figure.
Note! Keep MINIMUM FREQ £ MAXIMUM FREQ.

Freq 2007 value is >0
P 2008
P 2007
0
(P 2007)
(P 2008) |
2008 MAXIMUM FREQ 0.0...500.0 Hz 0.1 Hz 60.0 Hz (US) v
Defines the maximum limit for the drive output frequency.
2013 |MIN TORQUE SEL -6...7 1 0
Defines control of the selection between two minimum torque limits (2015 MIN TORQUE 1 and 2016 MIN TORQUE 2).
0 = MIN TORQUE 1 — Selects 2015 MIN TORQUE 1 as the minimum limit used.
1 = DI1 — Defines digital input DI1 as the control for selecting the minimum limit used.
* Activating the digital input selects MIN TORQUE 2 value.
+ De-activating the digital input selects MIN TORQUE 1 value.
2...6 = DI2...D16 — Defines digital input DI2...DI6 as the control for selecting the minimum Iimat used.
* See DI1 above.
7 = comm — Defines bit 15 of the Command Word 1 as the control for selecting the minimum limit used.
« The Command Word is supplied through fieldbus communication.
The Command Word is a parameter 0301.
-1 = DI1(INv) — Defines an inverted digital input Di1 as the control for selecting the minimum limit used.
+ Activating the digital input selects MIN TORQUE 1 value.
+ De-activating the digital input selects MIN TORQUE 2 value.
-2...-6 = DI2(InV)...DIB(INV) — Defines an inverted digital input DI2...DI6 as the control for selecting the minimum limit
used.
= See DI1(INV) above.
2014 |MAX TORQUE SEL -6...7 1 0

Defines control of the selection between two maximum torque limits (2017 MAX TORQUE 1 and 2018 MAX TORQUE 2).
0 = MAX TORQUE 1 — Selects 2017 MAX TORQUE 1 as the maximum limit used.
1 = pi1 — Defines digital input DI1 as the control for selecting the maximum limit used.
Activating the digital input selects MAX TORQUE 2 value.
De-activating the digital input selects MAX TORQUE 1 value. 5
2...6 = DI2...DI6 — Defines digital input Di12...016 as the control for selecting the maximum limit used.
» See DI1 above.
7 = coMM — Defines bit 15 of the Command Word 1 as the control for selecting the maximum limit used.
» The Command Word is supplied through fieldbus communication.
* The Command Word is a parameter 0301.
-1 = DI1(INV) — Defines an inverted digital input di1 as the control for selecting the maximum limit used.
+ Activating the digital input selects MAX TORQUE 1 value,
* De-activating the digital input selects MAX TORQUE 2 value.
-2...-6 = DI2(INV)...DIB(INV) — Defines an inverted digital input Di2...DI6 as the control for selecting the maximum limit
used.

* See DI1(INV) above.
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21: Start/Stop rt and stop

several sta
This group defines how the motor starts and stops. The ACH550 supports

2101 |START FUNCTION 1.8 1
Selects the motor start method.
1 = AUTO - Selects the automatic start mode.

. VECTOR control modes: Optimal start in most cases. The drive automatically selects the correct output frequency
to start a rotating motor.

» SCALAR: FREQ mode: Immediate start from zero frequency.

2 = DC MAGN - Selects the DC Magnetizing start mode.

Note! The DC Magnetizing 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 complete.

« VECTOR control modes: Magnetizes the motor within the time determined by the parameter 2103 DC MAGN TIME
using DC current. The normal control is released exactly after the magnetizing time. This selection guarantees
the highest possible break-away torgue.

* SCALAR SPEED mode: Magnetizes the motor within the time determined by the parameter 2103 DC MAGN TIME using
DC current. The normal control is released exactly after the magnetizing time.

3 = SCALAR FLYSTART - Selects the flying start mode.

* VECTOR control modes: Not applicable.

* SCALAR control mode: The drive automatically selects the correct output frequency to start a rotating motor —
useful if the motor is already rotating and if the drive will start smoothly at the current frequency.

4 = TORQ BOOST - Selects the automatic torque boost mode (SCALAR 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.

= In the beginning the motor magnetizes within the time determined by the parameter 2103 bc MAGN TIME using DC
current.

» See parameter 2110 TORQ BOOST CURR.

5 = FLYSTART + TORQ BOOST - Selects both the flying start and the torque boost mode (SCALAR SPEED mode only).

« Flying start routine is performed first and the motor is magnetized. If the speed is found to be zero, the torque
boost is done.

8 = rRampP — Immediate start from zero frequency.

2102 [STOP FUNCTION 1,2 1 1

Selects the motor stop method.
1 = COAST — Selects cutting off the motor power as the stop method. The motor coasts to stop.
2 = RAMP — Selects using a deceleration ramp
+ Deceleration ramp is defined by 2203 DECELER TIME 1 or 2206 DECELER TIME 2 (whichever is active).

2103 [DC MAGN TIME 0.00...10.00 s 0.01s 030s

Defines the pre-magnetizing time for the DC Magnetizing start mode.

+ Use parameter 2101 to select the 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 heats the motor
excessively.

Start-Up
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0.2 '
S ; )
Oil?qcéi Whei_her_ DC current is used for braking.
SEL — Disables the DC current i
1=DCHOLD-E g
. nables the DC Hold function. See diagram
* Requires parameter 9904 MOTOR CTRL MODE = 1 (SECTéR SPEED)
. Eé{:ﬁsthgenirating sinusoidal current and injects DC into the motor when
€ reterence and the motor speed
i’ ol p drop below the value of
* When the reference rises above the level of parameter 2105 the drive
resumes normal operation.
2 = DC BRAKING — Enables the DC Injection Braking after modulation has DC Hold
stopped. Speed
* If parameter 2102 STOP FUNCTION is 1 (COAST), braking is applied after
start is removed.
« If parameter 2102 STOP FUNCTION 1S 2 (RAMP), braking is applied after ramp.

2105 |DC HOLD SPEED 0...360 1rpm 5rpm
Sets the speed for DC Hold. Requires that parameter 2104 DC CURR CTL = 1 (DC HOLD).
2106 |DC CURRREF B 0...100% 1% 30%
Defines the DC current control reference as a percentage of parameter 9906 (MOTOR NOM CURR).
2107 |DC BRAKE TIME _ 0..250s 0.1s 0s
Defines the DC brake time after modulation has stopped, if parameter 2104 is 2 (DC BRAKING).
2108 [START INHIBIT 0,1 1 0 v

Sets the Start inhibit function on or off. The Start inhibit function ignores a pending start command in any of the
following situations (a new start command is required):

« Afaultis reset.

» Run Enable (parameter 1601) activates while start command is active.

» Mode changes from local to remote.

» Mode changes from remote fo local.

» Control switches from ExT1 to EXT2.

- Control switches from ExT2 to EXT1.

0 = oFF — Disables the Start inhibit function.

1= ON— Enables the Start inhibit function.

2109

EM STOP SEL -6...6 1 0

Defines control of the Emergency stop command. When activated:
- Emergency stop decelerates the motor using the emergency stop ramp (parameter 2208 EM DEC TIME).
« Requires an external stop command and removal of the emergency stop command before drive can restart.
0 = NOT SEL — Disables the Emergency stop function through digital inputs.
1= D11 — Defines digital input D11 as the control for Emergency stop command.
= Activating the digital input issues an Emergency stop command.
= De-activating the digital input removes the Emergency stop command.
2...6 = DI2...D16 — Defines digital input DI2...DI6 as the control for Emergency stop command.
» See DI1 above.
-1 = DI1(INv) — Defines an inverted digital input DI1 as the control for Emergency stop command.
» De-activating the digital input issues an Emergency stop command.
= Activating the digital input removes the Emergency stop command. .
-2...-6 = DI2(INV)...DIB(INV) — Defines an inverted digital input DI2...DI6 as the control for Emergency stop command.
* See DI1(INV) above.

2110

TORQ BOOST CURR 15...300% 1 100%

Sets the maximum supplied current during torque boost.
+ See parameter 2101 START FUNCTION.

2113

START DELAY

Defines the Start delay. After the conditions for start have been fulfilled, the drive waits until the delay has elapsed
and then starts the motor. Start delay can be used with all start modes.

* If START DELAY = zero, the delay is disabied.

Start-Up
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Group 22: Accel/Decel | d
ate of acceleration an
i un defines ramps that control the r: :
Z:IZ ?:::r IZme for acceleration and one for deceleration. You can d

digital input to select one or the other pair.

deceleration. You define these ramps
efine two pairs of ramps and use a

s T B 2
ACC/DEC 1/2 SEL

Defines control for selection of acceleration/deceleration ramps.
- Ramps are defined in pairs, one each for acceleration and deceleration.
- See below for the ramp definition parameters.
0 = NOT SEL — Disables selection, the first ramp pair is used.
1 = pI1 - Defines digital input D11 as the control for ramp pair selection.

- Activating the digital input selects ramp pair 2.

» De-activating the digital input selects ramp pair 1.

2...6 = DI2...D16 — Defines digital input DI2...DI6 as the control for ramp pair selection.
+ See DI1 above.
7 = coMM — Defines serial communication as the control for ramp pair selection.
-1 = DI1(INv) — Defines an inverted digital input DI1 as the control for ramp pair selection.
* De-activating the digital input selects ramp pair2 -
+ Activating the digital input selects ramp pair 1.
-2...-6 = DI2(INV)...DIB(INV) — Defines an inverted digital input DI2...D16 as the control for ramp pair selection.
+ See DIT(INV) above.

2202 |ACCELER TIME 1 6.0...1800.0 s 01s 30.0s

Sets the acceleration time for zero to maximum frequency for ramp pair 1. See A in figure.
+ Actual acceleration time also depends on 2204 RAMP SHAPE.
+ See 2008 MAXIMUM FREQUENCY.

2203 |DECELER TIME 1 0.0...1800.0 s 01s 30.0s

Sets the deceleration time for maximum frequency to zero for ramp pair 1.
« Actual deceleration time also depends on 2204 RAMP SHAPE.
+ See 2008 MAXIMUM FREQUENCY.

2204 |RAMP SHAPE 1 0...1000.0 s 01s 0.0

Selects the shape of the acceleration/deceleration ramp for ramp pair 1. See B in .

figure. M:é(o tLlnear

» Shape is defined as a ramp, unless additional time is specified here to reach - T
the maximum frequency. A longer time provides a softer transition at each end |
of the slope. The shape becomes an s-curve. 1

* Rule of thumb: 1/5 is a suitable relation between the ramp shape time and the
acceleration ramp time.

0.0 = LINEAR — 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. MAX
FREQ
A = 2202 ACCELERATION TIME
B = 2204 RAMP SHAPE
2205 |ACCELER TIME 2 0.0...1800.0 s 0.1s 60.0s
Sets the acceleration time (s) for zero to maximum frequency for ramp pair 2. See 2002 ACCELER TIME 1.
2206 |DECELER TIME 2 0.0...1800.0 s 0.1s 60.0s

Sets the deceleration time for maximum frequency to zero for ramp pair 2. See 2003 DECELER TIME 1,
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RAMP SHAPE 2 0..1000.0 s 0.1s 00

Selects the shape of the acceleration/deceleration ramp for ramp pair 2. See 2004 RAMP SHAPE 1.
12208 |EM DEC TIME 0.0...1800 s 01s 1.0s

Sets the deceleration time for maximum frequency to zero for an emergency.

- See parameter 2109 EM STOP SEL.

= Ramp is linear.
2209 |RAMP INPUT 0 -6...6 1 0

Defines control for forcing the ramp input to 0.

0 = NOT SEL —

1 = DI1 - Defines digital input DI1 as the control for forcing the ramp input to 0.
+ Activating 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 the digital input: ramp resumes normal operation.
2...6 = DI2...D16 — Defines digital input Di2...016 as the control for forcing the ramp input to 0.
+ See DI1 above.
-1 = DI1(INV) — Defines an inverted digital input D1 as the control for forcing the ramp input to 0.
» De-activating the digital input forces ramp input to 0.
« Activating the digital input: ramp resumes normal operation.
-2...-6 = DI2(INV)...DIB(INV) — Defines an inverted digital input DI2...Di6 as the control for forcing the ramp function
generator input to 0.

« See DI1(INV) above,
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Group 23: Speed Control
This group defines variables used for speed control operation.

ACH550-UH User's Manual

Sets the relative gain for the speed controller.
» Larger values may cause speed oscillation.
« The figure shows the speed controller output
after an error step (error remains constant).
Note! You can use parameter 2305, AUTOTUNE
RUN, to automatically set proportional gain.

0.00...200.00

Gain =K, =1
T, = Integration time = 0
o A Tp= Derivation time = 0

Error Value

\| Controller Output

- The integration time defines the rate at
which the controller output changes for a

0

Shorter integration times correct continuous .
errors faster.

+ Control becomes unstable if the integration
time is too short.

output after an error step (error remains
constant).
Note! You can use parameter 2305,

constant error value. K

+ The figure shows the speed controller K.*e

Controller -
output = | e = Error value
p "€ |
- i
2302 (INTEGRATION TIME ~0.00...600.00 s 0.01s 250
Sets the integration time for the sbeed o A Controller Output
controller. %

Gain =K, =1
T, = Integration time > 0
Tp= Derivation time = 0

— e — — — -

g

r e = Error value

t

B
>

responsive to error value changes.

+ The longer the derivation time, the more the
speed controller output is boosted during the
change.

- |f the derivation time is set to zero, the
controller works as a Pl controller, otherwise as
a PID controller.

The figure shows the speed controller output
after an error step when the error remains
constant.

AUTOTUNE RUN, to automatically set T
proportional gain. ‘ !

2303 |DERIVATION TIME 0...10000 ms 1ms 0
Sets the derivation time for the speed controller. %
» Derivative action makes the control more B S—

C::()ntroller Output

Error Value
4 -~

e = Error value
t

b
!

P
o
*
N
»n (D
Py
o
*
(0]
e glene el i o

Gain = K, =1

T, = Integration time > 0

Tp= Derivation time > 0

T,= Sample time period = 2 ms

Ae = Error value change between two samples
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0.00...600.00 s
.Séjl\tsé g_we denva'tion_ time for acceleration compensation
ing a'denvatwe of the reference to the o ut of th
acceleration,. utput of the speed controller com
: §3u(l)83 3?:1'\:}%%1'!;)8!}!;:2&5 descrtibei the principle of derivative action.
: arameter betwi 9 i
miolor SIS B een 50 and 100% of the sum of the mechanical time constants for the
* The figure shows the speed responses when a high inertia load is accelerated along a ramp
No Acceleration Compensation .

pensates for inertia during

. A b Acceleration Compensation
%o %

= — = Speed reference
— Actual speed

t

t

*Note! You can use parameter 2305 AUTOTUNE RUN to automatically set acceleration compensation.

2305

AUTOTUNE RUN 0..1 1 0

Starts automatic tuning of the speed controller.
0 = orFF- Disables the Autotune creation process. (Does not disable the operation of Autotune settings.)
1= ON — Activates speed controller autotuning. Automatically reverts to OFF.
Procedure:
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, integration time and acceleration compensation.
« Changes parameters 2301, 2302 and 2304 to these values.
* Resets 2305 to OFF.
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tical Speeds

efines up to three critical .speeds or range
for example, to mechanical resonance pro

it

Group 25: Cri

This group d
avoided due,

s of speeds that are to be
blems at certain speeds.

Sets the critical speeds function on or off. The critical speed Tt
function avoids specific speed ranges. ) A

0 = oFF — Disables the critical speeds function.
1 = oN — Enables the critical speeds function. 521
Example: To avoid speeds at which a fan system vibrates 46 | _ _ _ _____
badly:
. De}‘,termine problem speed ranges. Assume they are foundto 53 |

o
T

be: 18...23 Hz and 46...52 Hz. it : :
o

[} I

o

+ Set 2501 CRIT SPEED SEL = 1. ===
+ Set 2502 CRIT SPEED 1LO =18 Hz. bt
- Set 2503 CRIT SPEED 1 HI = 23 Hz. - > feer (H2)
- Set 2504 CRIT SPEED 2 LO = 46 Hz. fIL f1H f2L f2H BE
- Set 2505 CRIT SPEED 2 HI = 52 Hz. 18 23 48 52
2502 |CRIT SPEED 1LO 0...30000 rpm / 1rpm/ 0rpm/
0.0...500.0 Hz 0.1 Hz 0.0 Hz

Sets the minimum limit for critical speed range 1.
« The value must be less than or equal to 2503 CRIT SPEED 1 HI.
« Units are rpm, unless 9904 MOTOR CTRL MODE = 3 (SCALAR SPEED), then units are Hz.

2503

CRIT SPEED 1 HI 0...30000 rpm/ 1rpm/ Orpm/
0.0...500.0 Hz 0.1 Hz 0.0 Hz

Sets the maximum limit for critical speed range 1.
+ The value must be greater than or equal to 2502 cRIT SPEED 1 LO.
+ Units are rpm, unless 9904 MOTOR CTRL MODE = 3 (SCALAR SPEED), then units are Hz.

2504

CRIT SPEED 2 LO 0...30000 rpm / 1rpm/ 0rpm/
0.0...500.0 Hz 0.1Hz 0.0 Hz

Sets the minimum limit for critical speed range 2.
« See parameter 2502.

2505

CRIT SPEED 2 HI 0...30000 rpm / 1rpm/ 0rpm/
0.0...500.0 Hz 0.1 Hz 0.0 Hz

Sets the maximum limit for critical speed range 2.
« See parameter 2503.

2506

CRIT SPEED 3 LO 0...30000 rpm / 1rpm/ Orpm/
0.0...500.0 Hz 0.1 Hz 0.0 Hz

Sets the minimum limit for critical speed range 3.
« See parameter 2502.

2507

CRIT SPEED 3 HI 0...30000 rpm/ 1rpm/ 0rpm/
0.0...500.0 Hz 0.1 Hz 0.0 Hz

Sets the maximum limit for critical speed range 3. .
« See parameter 2503.
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Group 26: Motor Control :
This group provides controls for fine

roup 26: M

Changes the magnitude of the flux depending on the actual load. Fl

consumption and noise, and should be enab X Optimization can reduce the total e

s ol Disables the e, led for drives that usually operate below nominal load. ey
1= ON - Enables the feature,
2602 |FLUX BRAKING 0.::1 1 0

Provide_s fa'ster deceleration by raising the level of :
magnetization in the motor when needed, instead of limiting Braking

the deceleration ramp. By increasing the flux in the motor, Torque (%) e il

the energy of the mechanical system is changed to thermal ~ 120% A&~ W/O Flux Braking (2.2 kw
energy in the motor. g ;? m
0 = oFF — Disables the feature. 80 qum (4) 75 kW

1 = ON — Enables the feature. (5) 250 kW

5 10 20 30. 40 50
f (Hz)
2603 |IR COMP VOLT 0...100 VvV 1V size dependent
Sets the IR compensation voltage used for 0 Hz. Motar
+ Requires parameter 9904 MOTOR CTRL MODE = 3 Voltage
(SCALAR SPEED).
+ Keep IR compensation as low as possible to prevent
overheating.
- Typical IR compensation values are: ¢« A=IR Compensated
| B = No compensation
P (KW) 3 [75] 15 [ 37 | 132 |
IRcomp (V) | 18 | 15 | 12 8 | 3 | f(Hz)
: -
IR Compensation P 2604
« When enabled, IR Compensation provides an extra
voltage boost to the motor at low speeds. Use IR Compensation, for example, in applications that require a high
breakaway torque.
2604 |IR COMP FREQ 0...100% 1 80%
Sets the frequency at which IR compensation is 0V (in % of motor frequency).
2605 |U/f RATIO 1,2 1 1

Selects the form for the U/f (voltage to frequency) ratio below field weakening point.

1 = LINEAR — Preferred for constant torque applications.
2 = SQUARED — Preferred for centrifugal pump and fan applications. (Square is more silent for most operating
frequencies.)
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4 kHz
"gwitching Frequency

T e 1 -

1,4,8, 12kHz
for the drive. Also see paramet

er 2607 sw FREQ CTRL and
Sets the switching frequency

Derating” on page 265. ) | o |
i i i uencies mean less nv ©. _ ALAR.SPEED .
. ?égpﬁ;iﬂﬁmﬁ%f}i%uency is available only if parameter 9904 MOTOR CTRL MODE = 3 (SC )

. The 12 kHz switching frequency is available only on frame sizes R1...R6

- 1
SW FREQ CTRL 0,1 | | |
i i ises above a limit. See Figure. This
itching frequency may be reduced if the ACH550 internal temperature rises a in : i

;mﬁ:t?;\;: :lllonvgs thg highist possible switching frequency to be used based on operating conditions. Higher switching
frequency results in lower acoustic noise.
0 = oFfF — The function is disabled. .
1 = on — The switching frequency is limited according to the figure.

fsw &

_SW. & f
Limit R1...R6 Drives Limit“ R7/R8 Drives
12 kHz |

e - ACHS50

- Temperature
AKHZ b - dommm e .- P 4 KHz ; ACH550

F . i Temperature
: ' . 1 kHz

80 °C 90°C 100°C

90°C  100°C

2608 [SLIP COMP RATIO 0...200% 1 1]
Sets gain for slip compensation (in %).
+ A squirrel-cage motor slips under load. Increasing the frequency as the motor torque increases compensates for
the slip.
« Requires parameter 9904 MOTOR CTRL MODE = SCALAR SPEED.
0 = No slip compensation.
1...200 = Increasing slip compensation. 100% means full slip compensation.
2609 |NOISE SMOOTHING 0,1 1. 0
This parameter introduces a random component to the switching frequency. Noise smoothing distributes the
acoustic motor 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 O0Hz and is added to the switching frequency set by parameter
2606 (sWITCHING FREQ). This parameter has no effect if parameter 2606 = 12kHz.
0 = DISABLE
1 = ENABLE
2619 |DC STABILIZER

Enables or disables the DC voltage stabilizer. The DC stabilizer is used in scalar control mode to prevent possible
voltage oscillations in the drive DC bus caused by motor load or weak supply network. In case of voltage variation
the drive tunes the frequency reference to stabilize the DC bus voltage and therefore the load torque oscillation.

0 = DisABLE — Disables DC stabilizer.

1 = ENABLE — Enables DC stabilizer.
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Group 29: Maintenance Trig

0.0..6553.5kh  o01kn 00

Sets the trigger point for the drive's li
0.0= Kot 61 cooling fan counter. |
2902 |COOLING FAN ACT 0.0...6553.5 kh 0.1 kh 0.0 j
Defines the actual value of the drive’s cooling fan counter.
* The parameter is reset by writing 0.0 to it.
2903 |REVOLUTION TRIG 0...65535 MRev 1 MRev 0
Sets the trigger point for the motor's accumulated revolutions counter.
0.0 = NOT SEL
2904 |REVOLUTION ACT 0...65535 MRev 1 MRev 0

Defines the actual value of the motor’'s accumulated revolutions counter.
+ The parameter is reset by writing 0 fo it.

2905 |RUN TIME TRIG 0.0...6553.5 kh 0.1 kh 0.0

Sets the trigger point for the drive's run time counter.
0.0 = NOT SEL

2906 [RUN TIME ACT 0.0...6553.5 kh 0.1 kh 0.0

Defines the actual value of the drive’s run time counter.
« The parameter is reset by writing 0.0 to it.

2907 |USER MWh TRIG 0.0...6553.5 MWh 0.1 MWh 0.0
Sets the trigger point for the drive’s accumulated power consumption (in megawatt hours) counter.
0.0 = NOT 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 writing 0.0 to it.
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Group 30: Fault Functions R -

i i tential
This group defines situations that the drive should recognize as potent
drive should respond if the fault is detected.

L

ange R
0...3 1
(A1) signal drops below the fault limits and Al is used in reference

CodelDescripliones s
3001 |AIKMIN FUNCTION
Defines the drive response if the analog input

hain. o
f 3021 A1 FAULT LiMIT and 3022 AI2 FAULT LIMIT set the fault limits

0 = NOT SEL — No response. )
1 = FAULT — Displays a fault (7, A1 LOSS or 8, A2 LOsS) and the drive coasts to stop.

2 = consT sP7 — Displays a wamning (2006, Al1 LOSs or 2007, A2 LOSS) and sets speed using 1208 CONST SPEED 7.
3 = LAST SPEED — Displays a warning (2006, A1 Loss or 2007, A2 LOSS) and sets speed using the last operating
level. This value is the average speed over the last 10 seconds.

Warning! If you select CONST SP7 or LAST SPEED, make sure that continued operation is safe when the analog
input signal is lost.

3002 |PANEL COMM ERR 1...3 1 1

Defines the 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 CONST SPEED 7.

3 = LAST SPEED — Displays a warning (2008, PANEL LOSS) and sets speed using the last operating level. This value is
the average speed over the last 10 seconds.

Warning! If 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 0

Defines the External Fault 1 signal input and the drive response to an external fault.
0 = NOT SEL — External fault signal is not used.
1 = pI1 — Defines digital input DI1 as the external fault input.
+ Activating the digital input indicates a fault. The drive displays a fault (14, EXTERNAL FAULT 1) and the drive coasts
to stop.
2...6 = Di2...DI16 — Defines digital input DI2...DI6 as the external fault input.
+ See DI1 above:
-1 = Di1(INv) — Defines an inverted digital input Di1 as the external fault input.
* De-activating the digital input indicates a fault. The drive displays a fault (14, EXTERNAL FAULT 1) and the drive
coasts to stop.
-2...-6 = DI2(INV)...DIB(INV) — Defines an inverted digital input DI2...D16 as the external fault input.
+ See DI1(INV) above.

3004 |EXTERNAL FAULT 2 -6...6 1 0

Defines the External Fault 2 signal input and the drive response to an external fault.
+ See parameter 3003 above.

3005 |MOT THERM PROT 0,2 1 1

Defines the drive response to motor overheating.

0 = NOT SEL — No response and/or motor thermal protection not set up.

1 = FAULT — When the calculated motor temperature exceeds 90 C, displays a warning (2010, MOT OVERTEMP).
When the calculated motor temperature exceeds 110 C displays a fault (9, MOT OVERTEMP) and the drive coasts to
stop.

2 = WARNING — When the calculated motor temperature exceeds 90 C, displays a warning (2010, MOT OVERTEMP).~
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256...9999 s
time constant for the motor temperature

Sets the motor thermal 1

model.

* This is the time required for the 9
RSB, sc,lteady ) motor to reach 63% of the final
For thermal protection according to UL requirements for NEMA '
class motors, use the rule of thumb: MOTOR THERM TIME equals ~ Temp. Rise ! '
35 times 16, where 16 (in seconds) is specified by the motor 100%t~----- ;- =
manufacturer as the time that the motor can safely operate at 63% b
six times its rated current. If
* The thermal time for a Class 10 trip curve is 350 s, for a Class !

Motor load

A B

20 trip curve 700 s, and for a Class 30 trip curve 1050 s. p 56'06
3007 |MOT LOAD CURVE 50...150% 1 100%
Sets the maximum allowable operating load of the motor. Output current (%) relati
+ When set to 100%, the maximum allowable load is equal to the n m”g%”os ME?QR‘@,‘TC%F'{VS
value of Start-up Data parameter 9906 MOTOR NOM CURRENT. :
- Adjust the load curve level if the ambient temperature differs from 150 +
nominal. B
P3007 100 - e ccwe =
I
/_
P 3008 50 - :
: Frequency
P 3009
3008 [ZERO SPEED LOAD 25...150% 1 70%
Sets the maximum allowable current at zero speed.
» Value is relative to 9906 MOTOR NOM CURR.
3009 |[BREAK POINT FREQ 1...250 Hz 1 ‘ 35Hz
Sets the break point frequency for the motor load curve.
Example: Thermal protection trip Lol A
times when parameters 3006 357 *
MOT THERM TIME, 3007 MOT |
LOAD CURVE and 3008 ZERO 3.0

SPEED LOAD have default 25
values. '

2.0 4

lg = Output current
Iy = Nominal motor current

0.5 1 | fo = Output frequency
1 offerk fagxk = Break point frequency
0 T " t — rssmandt
0 02 04 06 08 10 12 A = Trip time .
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STALL FUNCTION

i efines the operation of the Stall function. This Torque &

;?éfe’éﬂmse t:étgte if the drivg operates in the stall region (see figure) // /

for the time defined by 3012 sTALL TIME. The “User Limit" is deﬁngd in

Group 20 by 2017 MAX TORQUE 1, 2018 MAX TORQUE 2, or the limit on Stall region

the coMm input.

0 = NOT SEL — Stall protection is not used. 95% // /

1 = FAULT — When the drive operates in the stall region for the time set User

by 3012 STALL TIME: Limit

» The drive coasts to stop.

» A fault indication is displayed.

2 = WARNING — When the drive operates in the stall region for the time

set by 3012 STALL TIME:

« A warning indication is displayed. 3011

« The warning disappears when the drive is out of the stall region for STALL FREQ Hi
half the time set by parameter 3012 STALL TIME.

|
I
I
1
|
I

!

3011 |STALL FREQUENCY 0.5...50.0.Hz 0.1 Hz 20.0 Hz
" |This parameter sets the frequency value for the Stall function. Refer to Figure.
3012 |STALL TIME i 10...400 s 1s 20s
This parameter sets the time value for the Stall function.
3017 |[EARTH FAULT 0..:1 1 1

Defines the drive response if the drive detects a ground fault in the motor or motor cables. The drive monitors for
ground faults while the drive is running, and while the drive is not running. Also see parameter 3023 WIRING FAULT.
0 = DISABLE — No drive response to ground faults.

1 = ENABLE — Ground faults display fault 16 (EARTH FAULT), and (if running) the drive coasts to stop.

3018

COMM FAULT FUNC 0...3 1 0

Defines the drive response if the fieldbus communication is lost.

0 = NOT SEL — No response.

1 = FAULT — Displays a fault (28, SErRIAL 1 ERR) and the drive coasts to stop.

2 = CONST SP7 — Displays a wamning (2005, 10 comm) and sets speed using 1208 CONST SPEED 7. This “alarm speed”
remains active until the fieldbus writes a new reference value.

3 = LAST SPEED — Displays a warning (2005, 10 comm) and sets speed using the last operating level. This value is the
average speed over the last 10 seconds. This “alarm speed” remains active until the fieldbus writes a new
reference value.

Caution: If you select CONST SP7, or LAST SPEED, make sure that continued operation is safe when fieldbus
communication is lost.

3019

COMM FAULT TIME 0.0...60.0 s 0.1s 10.0s

Sets the communication fault time used with 3018 COMM FAULT FUNC.
+ Brief interruptions in the fieldbus communication are not treated as faults if they are less than the CoMM FAULT TIME
value.

3021 |Al1 FAULT LIMIT 0.0...100.0% 0.1% 0.0%

Sets a fault level for analog input 1. See 3001 AIMIN FUNCTION.
3022 |AI2 FAULT LIMIT 0.0...100.0% 0.1% 0.0%

Sets a fault level for analog input 2. See 3001 AI<MIN FUNCTION. E
3023 [WIRING FAULT 0,1 1 1

Defines the drive response to cross wiring faults and to ground faults detected when the drive is NOT running. When
the drive is not running it monitors for:

+ Improper connections of input power to the drive output (the drive can display fault 35, ouTPUT WIRING if improper
connections are detected).

+ Ground faults (the drive can display fault 16, EARTH FAULT if a ground fault is detected). Also, see parameter 3017
EARTH FAULT.

0 = DISABLE — No drive response to either of the above monitoring resuilts.

1 = ENABLE — The drive displays faults when this monitoring detects problems.
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Group 31: Automatic Reset |
iti i tomatic >
nditions for automatic resets. An auton ;
c:ﬁolds for a set delay time, then automatically restarts. You F:an i|;nf|lu‘ts
d, and you can set up automatic resets for a variety or faults.

reset occurs after a particular fault is

This group defines the number of

detected. The drive ‘
resets in a specified time peno

3101 |NR OF TRIALS 0.5
Sets the number of allowed automatic resets within a trial period defined by 3102 TRIAL TIME.

+ If the number of automatic resets exceeds this limit (within the trial
time), the drive prevents additional automatic resets and remains

Trial time
stopped. A
- Starting then requires a successful reset performed from the control £, . v » Time
panel or from a source selected by 1604 FAULT RESET SEL. s SR

Example: Three faults have occurred in the trial time. The last is reset x = Automatic reset
only if the value for 3101 NR OF TRIALS is 3 or more.

3102 [TRIAL TIME 1.0...600.0s 01s 300s

Sets the time period used for counting and limiting the number of resets.
+ See 3101 NR OF TRIALS.

3103 |DELAY TIME ) 0.0...120.0 s 0.1s 00s

Sets the delay time between a fault detection and attempted drive restart.
« |f DELAY TIME = zero, the drive resets immediately.

3104 |AR OVERCURRENT 0,1 1 0

Sets the automatic reset for the overcurrent function on or off.
0 = DIsABLE — Disables automatic reset.
1 = ENABLE - Enables automatic reset.
+ Automatically resets the fault (OVERCURRENT) after the delay set by 3103 peLAY TIME, and the drive resumes
normal operation.

3105 AR OVERVOLTAGE 0,1 1 0

Sets the automatic reset for the overvoltage function on or off.
0 = DISABLE — Disables automatic reset.
1 = ENABLE — Enables automatic reset.
* Automatically resets the fault (Dc ovERVOLT) after the delay set by 3103 DELAY TIME, and the drive resumes
normal operation.

3106 |AR UNDERVOLTAGE 0,1 1 0

Sets the automatic reset for the undervoltage function on or off.
0 = DISABLE — Disables automatic reset.
1 = ENABLE — Enables automatic reset.
* Automatically resets the fault (DC UNDERVOLTAGE) after the delay set by 3103 DELAY TIME, and the drive resumes
normal operation.

3107 AR AlI<MIN 0,1 1 0

Sets the automatic reset for the analog input less than minimum value function on or off.
0 = DIsABLE — Disables automatic reset.
1 = ENABLE — Enables automatic reset.
« Automatically resets the fault (Ai<MIN) after the delay set by 3103 DELAY TIME, 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 0,1 1 0

Sets the automatic reset for external faults function on or off.
0 = DiIsABLE — Disables automatic reset.
1 = ENABLE — Enables automatic reset.
« Automatically resets the fault (EXTERNAL FAULT 1 or EXTERNAL FAULT 2) after the delay set by 3103 DELAY TIME,
and the drive resumes normal operation.

Start-Up
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Group 32: Supervision

This group defines sy
monitors a specified
Use Group 14, Re|
low or too high,

pervision for up to three
Parameter and energizes

signals from Group 01, Operating Data, Supervision
ay Outputs, to defi

a relay output if the par: m efined lim
parameter passes a d imi
1 .
ne the |elay and wi |ether the refay ac{fvales when the mgn:l l.SlttOQ

SUPERV 1 PARAM

Selects the first supervised parameter.

* Must be a parameter number from Group 01 Operating Data.

- |f the supervised parameter passes a limit, a relay output is energized.
* The supervision limits are defined in this group.

* The relay outputs are defined in Group 14 Relay Outputs (definition also specifies which supervision limit is

103

monitored).
LO <HI
Operating data supervision using relay outbuts, when Value of supervised parameter
I-_Ocsa}-sl,lé A = Parameter 1401 RELAY OUTPUT 1 (or 1402 L‘:)' g%ggg

RELAY OUTPUT 2, etc.) value is SUPRV1 OVER o SUPRV 2
OVER. Use for monitoring when/if the supervised signal
exceeds a given limit. The relay remains active until the

supervised value drops below the low limit. Case A
+ Case B = Parameter 1401 RELAY OUTPUT 1 (or 1402 Energized (1) 1-
RELAY OUTPUT 2, etc.) value is SUPRV 1 UNDER or SUPRV 2 0 t

UNDER. Use for monitoring when/if the supervised signal
falls below a given limit. The relay remains active until the  Case B | L1 [ I
supervised value rises above the high limit. T_l 1o i_

Energized (1)
Note! Case LO < HI represents a normal hysteresis. t
S I
LO > HI
Operating data supervision using relay outputs, when . g
L8>HI. g 3 G e : Value of Supervised Parameter Active Limit

The lowest limit (H1 3203) is active initially, and remains A
active until the supervised parameter goes above the Lo(3202)7 — — — -
highest limit (Lo 3202), making that limit the active limit. HI (3203)
That limit remains active until the supervised parameter { | |
goes below the lowest limit (H1 3203), making that limit -

\

active. Case A “r \ P \

|

- Case A = Parameter 1401 RELAY OUTPUT 1 (or 1402 .

RELAY OUTPUT 2, etc.) value is SUPRV1 OVER of SUPRVZ2 Energized (1)
OVER. Initially the relay is de-energized. It is energized 0
whenever the supervised parameter goes above the

-
L

||

[ 4
active limit. %ase B S A ! L ;
- Case B = Parameter 1401 RELAY OUTPUT 1 (or 1402 nergized (1
RELAY OUTPUT 2, etc.) value is SUPRV1 UNDER Or SUPRV2 0 |_l I I |— _;l
UNDER. Initially the relay is energized. It is de-energized
whenever the supervised parameter goes below the

active limit.
Note! Case LO>HI represents a special hysteresis with two separate supervision limits.
3202 |SUPERV 1LIMLO Depends on selection - 60.0 Hz
Sets the low limit for the first supervised parameter. See 3201 SUPERV 1 PARAM above.
3203 |SUPERV 1 LIM HI Depends on selection - 60.0 Hz
Sets the high limit for the first supervised parameter. See 3201 SUPERV 1 PARAM above.
3204 |SUPERV 2 PARAM 101...199 1 104

Selects the second supervised parameter. See 3201 SUPERV 1 PARAM above.
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Descripti ke v Ran .
ISUPERV 2 LIM LO Depends on selection
Sets the low limit for the second supervised parameter. See 3204 SUPERV 2 PARAM above.

3206 |SUPERV 2 LIM HI Depends on selection 46 A
Sets the high limit for the second supervised parameter. See 3204 SUPERV 2 PARAM above.
3207 |SUPERV 3 PARAM 101...199 1 105
Selects the third supervised parameter. See 3201 SUPERV 1 PARAM above.
13208 |SUPERV 3LIMLO Depends on selection 100.0%

Sets the low limit for the third supervised parameter. See 3207 SUPERV 3 PARAM above.
3209 SUPERV 3 LIM HI Depends on selection 100.0%

Sets the high limit for the third supervised parameter. See 3207 SUPERY 3 PARAM above.
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Group 33: Information

This group provides access to information about the d

rve's current programs: versions and test date.

FW VERSION

0000...FFFF hex

Contains the version of the drive’s firmware.

3302 |LP VERSION 0000...FFFF hex 1 0
Contains the version of the loading package.

3303 |TEST DATE yy.ww 1 0
Contains the test date (yy.ww).

3304 |DRIVE RATING - )

Indicates the drive's current and voltage rating. The format is XXXY, where:
= XXX =The nominal current rating of the drive in amps. If present, an “A” indicates a decimal point in the rating for
the current. 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 Volt rating.
* 4 indicates a 380...480 Volt rating. .
* 6 indicates a 500...600 Vaolt rating.

3305 |PARAMETER TABLE
Contains the parameter table version of the drive’s firmware
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Group 34: Panel Display Process Variables
This group defines the content for control

ACH550-UH User's Manual

panel display (middle area), when the

control panel is in the output mode.

ang
ejue ot

3401 [SIGNAL1 PARAM 100...199

Selects the first 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 number can be selected.

» Using the following parameters, the display value can be scaled,
converted to convenient units, and/or displayed as a bar graph.

- The figure identifies selections made by parameters in this group.

100 = not selected — First parameter not displayed.

101...199 = Displays parameter 0101...0129. If parameter does not
exist, the display shows “n.a.”.

3402 |SIGNAL1 MIN Depends on selection - 0.0 Hz
Defines the minimum expected value for the first display parameter. Display
Use parameters 3402, 3403, 3406, and 3407, for example to convert a Value
Group 01 parameter, such as 0102 sPeeD (in rpm) to the speed of a
conveyor driven by the motor (in ft/min). For such a conversion, the P3O = — = == i q
source values in the figure are the 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. |
. B F2408=— —
Note! Selecting units does not convert values. |
1 g
P3402 P 3403
Source Value
3403 |SIGNAL1 MAX Depends on selection - 600.0 Hz
Defines the maximum expected value for the first display parameter.
3404 |OUTPUT1 DSP FORM 0...9 1 9
Defines the decimal point location for the first display parameter. _ : e ey
1...7 — Defines the decimal point location. 3404 Value | Display{". Range =
« Enter the number of digits desired to the right of the decimal 0 +3 -32768...432767
point. 1 +31 (Signed)
+ See table for example using pi (3.14159). 7 +3.14
8 = BAR METER ~ Specifies a bar meter display. 3 +3.147
9 = DIRECT — Decimal point location and units of measure are Z g - 0 65535
identical to the source signal. See Group 01 parameter listing in U ianed
“Complete Parameter List" for resolution (which indicates the 5 3.1 (Unsigned)
decimal point location) and the units of measure. 6 3.14
7 3.142
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0 s
Selects the units y d wi 0127
O=NoTseEL 9 -S;ec With the first display parameter.
1=A 10=1b 1§§m)':h gg::neo ggf:f‘_ dr=Pa 54=Ib/m 63 =Mrev
2=V HEHE  S0=miy  SG=lby Se=in | ferp oLDM  Bi=d
3=Hz 2=mV 21=dm¥s 30=FPM  39=mYs  48-calm syofre oo MC
4 =% 13=kW  22=bar 3 =kbls 40=m¥m 49— cayh 58 = s =i
5=s 14=W  23=kPa  32=kMz 41=kgls  50= iy
6=h 15 =kWh 24=GPM 33 =0Ohm 42=kg = 35 59-|nwg
7=pm  16=°F  25=PS|  34= A I
8 =kh 17 =hp 26=CFM 35 ; ﬁg? 44 ; rr?bar 2§ ; lb!{sh 2;2 : .y
ms
17 =%ref 119=%dev 121=%SP 123=lout 125=Fout 127 =Vdc
118 =%act 120=%LD 122=%FBK 124 =Vout 126 = Tout
3406 |[OUTPUT1 MIN Depends on selection 1 -
Sets the minimum value displayed for the first display parameter.
3407 |OUTPUT1 MAX Depends on selection 1 -
Sets the maximum value displayed for the first display parameter.
3408 |SIGNAL 2 PARAM 100...199 1 104
Selects the second parameter (by number) displayed on the control panel. See parameter 3401,
3409 |SIGNAL 2 MIN Depends on selection 1 -
Defines the minimum expected value for the second display parameter. See parameter 3402.
3410 |SIGNAL 2 MAX Depends on selection 1 -
Defines the maximum expected value for the second display parameter. See parameter 3403.
3411 |OUTPUT 2 DSP FORM ' 0...8 1 -
Defines the decimal point location for the second display parameter. See parameter 3404.
3412 |OUTPUT 2 DSP UNIT -128...127 1 -
Selects the units used with 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 parameter. See parameter 3407.
3415 [SIGNAL 3 PARAM 100...199 1 120
Selects the 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 parameter. 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 the minimum value displayed for the third display parameter. See parameter 3406.
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Depends on selection 1

Sets the maximum value displayed for the third display parameter. See parameter 3407.
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roup 35: Motor Temp Meas

_ motor
ure sensor. Typical connections are defined

All

AGND

A01

AGND

Three Sensors

b ——1 Al

Motor ! / \
o) - AGND

' T "I f o
L />~ . |ao1
/ o |aeno

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. Protect
-against contact, and insulate from other low voltage circuits with basic insulation
(rated for the same voltage level as the drive’s main circuit).

» Use an external thermistor relay. The relay insulation must be rated for the same
voltage level as the drive’s main circuit.
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ons. At the motor end the cable

necti
The figure below shows alternate thermistor con O is is not possible, leave the

shield should be earthed through a 10 nF capacitor.
shield unconnected.

Thermistor
OMIO board

DI6
1 +24 VDC

Thermistor (0) OMIO board

| DI6

+24 VDC
8t
Motor 10 nF' é

For other faults, or for anticipating motor overheating using a model, see Group 30:
Fault Functions.

Selal

Identifies the type of motor temperature sensor used, PT100 (°C) or PTC (ohms).

See parameters 1501 and 1507.

0 = NONE

1=1xPT100 - Sensor configuration uses one PT 100 sensor.
+ Analog output A01 or A02 feeds constant current 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 Ai1 or A2 and converts it to

degrees centigrade.

2 =2 x PT100 - Sensor configuration uses two PT 100 sensors.

« Operation is the same as for above 1 x PT100.

3 =3 x PT100 — Sensor configuration uses three PT 100 sensors.

= Operation is the same as for above 1 x PT100.

4 = PTC — Sensor configuration uses one PTC. Ohm
» The analog output feeds a constant current through the sensor. 4000
* The resistance of the sensor increases sharply as the motor temperature
rises over the PTC reference temperature (T,), as does the voltage over
the resistor. The temperature measurement function reads the voltage 1330
through analog input A1 and converts it into ohms.
* The figure shows typical PTC sensor resistance values as a function of

the motor operating temperature. 540
- Temperature . | - Resistance 100
Normal O . 1.5 kohm

Excessive >4 kohm
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5 = THERMISTOR (0) — Sensor config

. chotor thermal protection is acti
ermistor relay to a digital inp i i

* When the digita{ input is '0' the motor is overheated. siles as shown in the abave table.
* See the figures in the introduction to this Group.

6 = THERMISTOR (1) — Sensor configuration uses a thermistor.
. Motorthermal protection is activated through a digital input. Connect a normall

input. The drive reads the digital input states as shown in the above table.

*+ When the digital input is ‘1’ the motor is overheated.

See the figures in the introduction to this Group.

Y open thermistor relay to a digital

3502

INPUT SELECTION 1...8 1 1

Defines the input used for the temperature sensor.
1=a11-PT100 and PTC.

2 =A12 - PT100 and PTC.

3...8 = DI1...0I16 — Thermistor

3503

ALARM LIMIT -10...200 °C / 1 110°C/
0...5000 Ohm / 1500 Ohm /
0.:u1 0

Defines the alarm limit for motor temperature measurement.

« At motor temperatures above this limit, the drive displays an alarm (2010, MOTOR OVERTEMP)
For thermistors:

0 = de-activated

1 = activated
3504 |FAULT LIMIT -10...200 °C / 1 130°C/
0...5000 Ohm/ 3000 Ohm/
0...1

Defines the fault limit for motor temperature measurgment. _
- At motor temperatures above this limit, the drive displays a fault (9, MOTOR OVERTEMP) and stops the drive.

For thermistors:
0 = de-activated
1 = activated
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: Ti tions

Group 36: Timer Func - . . -

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 to multiple time periods and a time period can be in
multiple timers.

Time Period 1

3602 START TIME 1
3603 sTOP TIME 1
3604 START DAY 1
3605 sTOP DAY 1

Time Period 2
Timer 1
3606 START TIME 2
3607 STOP TIME 2 3626 TIMER FUNC1 SRC
3608 START DAY 2 _
3609 sTOP DAY 2 Timer 2
3627 TIMER FUNCZ2 SRC
Time Period 3
3610 START TIME 3 Timer 3
3611 STOP TE > i 3628 TIMER FUNC3 SRC
3612 START DAY 3
3613 sTOP DAY 3 Froord
Time Period 4 3629 TIMER FUNC4 SRC

3614 START TIME 4
3615 sTOP TIME 4
3616 START DAY 4
3617 STOP DAY 4

Booster

3622 BOOSTER SEL
3623 BOOSTER TIME

A parameter can be connected to only one time.

i 1001 EXT 1 COMMANDS
Timer1 1505 3
3626 TIMER FUNC1 SRC EXT 2 COMMANDS

1102 EXT 1/2 SEL

1201 CONST SPEED SEL
Timer2 1401 RELAY OUTPUT 1...1403 RELAY OUTPUT 3
3627 TIMER FUNC2 SRC 1410 RELAY OUTPUT 4...1412 RELAY OUTPUT 6

4027 PID PARAM SET
8126 TIMED AUTOCHANGE :
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TIMERS ENABLE

: :
Selects the source for the timer enable signal, ’

0 ':' NOT SEL - ﬂmgd functions are disabled.
1=DN- De_ﬂne;s digital input DI1 as the timed function enable signal.
* The digital input must be activated for timed functions enable.

2...6 = DI2...DI6 ~ Defines digital input DI2...DI6 as the timed function i
enabl .
7 = ENABLED - Timed functions are enabled. AR sinsl

1= D!1(Il_\!\_/) — Defines an inverted digital input DI1 as the timed function enable signal.
» This digital input must be de-activated for timed function enable.
-2...-6 = DI2(INV)...DI6(INV) — Defines an inverted digital input DI2...DI6 as the timed function enable signal.

3602 |START TIME 1 00:00:00...23:59:58 2s 12:00:00
Defines the daily start time. | | \ : | \ |
- The time can be changed in steps of 2 seconds. 20:30:00 X | ) .
- If parameter value is 07:00:00, then the period will 0 e b
be activated at 7 a.m. | | | | | |
- The figure shows multiple periods on different 17:00:00 | | | | |
weekdays. _ .
\When editing parameters to set times: 1ol0g l ] l | l
» Use arrow keys to select desired hour setting. 13:00:00 | | | | |
« Press NEXT to advance to minutes. | | | l l
- Use arrow keys to select desired minutes setting. 12:00:00
- Press NEXT to advance to minutes. | | l | | | |
+ Use arrow keys to select desired seconds setting. 10:30:00 I I l | | I
» Press SAVE.
09:00:00 ] e P
| l l l ! | l
00:00:00 1 1 1 1 1 1 L
Mon Tue Wed Thu Fri Sat Sun
3603 |STOP TIME 1 ’ 00:00:00...23:59:58 2s 12:00:00 -

Defines the daily stop time.
- The time can be changed in steps of 2 seconds.
- If the parameter value is 09:00:00, then the period will be deactivated at 9 a.m.

3604

START DAY 1 5 Y 4 1 1

Defines the weekly start day.
1 =Monday...7 = Sunday.
» If parameter value is 1, then period 1 weekly is active from Monday midnight (00:00:00).

3605

STOP DAY 1 1.7 1 1

Defines weekly stop day.
1 = Monday...7 = Sunday.
« If parameter value is 5, then timer 1 weekly will be deactivated on Friday midnight (23:59:58).

3606

START TIME 2 00:00:00...23:59:58 2s 12:00:00

Defines timer2 daily start time.
« See parameter 3602 .

3607

STOP TIME 2 00:00:00...23:59:58 2s 12:00:00

Defines timer2 daily stop time.
+ See parameter 3603

3608

START DAY 2 1 4 1 1

Defines timer 2 weekly start day.
+ See parameter 3604
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Defines timer 2 weekly stop day.
. See parameter 3605

3610

START TIME 3 00:00:00...23:59:58 2s 12:00:00

Defines timer 3 daily start time.
- See parameter 3602

3611

STOP TIME 3 00:00:00...23:59:58 2s 12:00:00

Defines timer 3 daily stop time.
» See parameter 3603

3612

START DAY 3 1.7~ 1 1

Defines timer 3 weekly start day.
+ See parameter 3604

3613

STOP DAY 3 Lol 1 1

Defines timer 3 weekly stop day.
+ See parameter 3605

3614

START TIME 4 00:00:00...23:59:58 2s 12:00:00

Defines timer 4 daily start time.
« See parameter 3602

3615

STOP TIME 4 00:00:00...23:59:58 2s 12:00:00

Defines timer 4 daily stop time.
» See parameter 3603

3616

START DAY 4 1.7 1 1

Defines timer 4 weekly start day.
+ See parameter 3604

3817

STOP DAY 4 1.7 1 1

Defines timer 4 weekly stop day.
+ See parameter 3605

3622

BOOSTER SEL -6...6 1 0

Selects the source for the booster signal.

0 = NOT SEL — Booster signal is disabled.

1 = D11 - Defines DI1 as the booster signal.

2...6 = DIZ...DI6 — Defines DI2...DI6 as the booster signal.

-1 = DI1(INnV) — Defines an inverted digital input DI1 as the booster signal.

-2...-6 = DI2(INV)...DIB(INV) — Defines an inverted digital input DI2...DI6 as the booster signal.

3623

, Booster time

BOOSTER TIME 00:00:00-23:59:58 2s 00:00:00

Defines the booster ON time. Time is started

iwhen booster sel signal is released. If . ] ! l

parameter range is 01:30:00, then booster is Booster Bofive |

active for 1 hour and 30 minutes after |

activation DI is released. Activation DI 1
|
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giﬂggi tsl?_ -trme periods used by the timer.
= o timers have been selected

1 = P1 - Time Period 1 selected in the timer

2 = P2 — Time Period 2 selected in the timer.

3 =P2 + P1 - Time Periods 1 and 2 selected in the timer,

4 =P3 — Time Period 3 selected in the timer. '

5 =P3 + P1- 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 timer.

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 + P1 - Time Periods 4, 2 and 1 selected in the timer.

12 = P4 + P3 — Time Periods 4 and 3 selected in the timer.

13 =P4 + P3 + P1 - Time Periods 4, 3 and 1 selected in the timer.

14 = P4 + P3 + P2 — Time Periods 4, 3 and 2 selected in the timer.

15 =P4 + P3 + P2 + P1 - Time Periods 4, 3, 2 and 1 selected in the timer.
16 = BOOSTER (B) - Booster selected in the timer.

17 = B + P1 — Booster and Time Period 1 selected in the timer.

18 = B + P2 — Booster and Time Period 2 selected in the timer.

19 =B + P2 + P1 —Booster and Time Periods 1 and 2 selected in the timer.
20 = B + P3 — Booster and Time Period 3 selected in the timer function.

21 =B + P3 + P1 — Booster and Time Period 3 and 1 selected in the timer.

22 =B + P3 + P2 — Booster and Time Periods 3 and 2 selected in the timer.

23 =B + P3 + P2 + P1 — Booster and Time Periods 3, 2 and 1 selected in the timer.
24 = B + P4 — Booster and Time Periods 4 selected in the timer.

25 = B + P4 + P1 -~ Booster and Time Period 4 and Timer 1 selected in the timer.
26 = B + P4 + P2 — Booster and Time Period 4 and 2 selected in the timer.

27 =B + P4 + P2 + P1 — Booster and Time Periods 4, 2 and 1 selected in the timer.
128 = B + P4 + P3 — Booster and Time Periods 4 and 3.

129 = B + P4 + P3 + P1 — Booster and Time Periods 4, 3 and 1 selected in the timer.
30 =B + P4 + P3 + P2 — Booster and Time Periods 4, 3 and 2 selected.

31 =B + P4 + P3 + P2 + P1—Booster and Time Periods 4, 3, 2 and 1 selected.

3627 [TIMER 2 SRC 0...31 1
+ See parameter 3626.

3628 [TIMER 3 SRC 0...31 1
- See parameter 3626.

3629 [TIMER 4 SRC 0...31 1

- See parameter 3626.
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: d Curve .
Group 37: User Loa as a function of
i gefines supervision of user adjustable load curves (motor torq;inderload e

-frhls newys);r?l"pre curve is defined by five points. - The function replaces delete

requency).

3013...3015

3701 [USER LOAD C MODE Motor torque (%)
Supervision mode for the user adjustable load A g

curves. This functionality replaces the former

underload supervision in Group 30: FAULT :

FUNCTIONS. P3706

0 = NOT SEL — Supervision is not active.

1 = UNDERLOAD — Supervision for the torque
dropping below the underload curve.

2 = OVERLOAD — Supervision for the torque
exceeding the overload curve.

3 = BOTH — Supervision for the torque dropping
below the underload curve or exceeding the P3705
overload curve.

P3709

Allowed operating area

3708 L
P3704 P3707 P3710 P3713 P3716
Output frequency (Hz)

3702 |USER LOAD C FUNC

Action wanted during load supervision.
= FAULT — A fault is generated when the condition defined by 3701 USER LOAD C MODE has been valid longer than
the time set by 3703 USER LOAD C TIME.

2 = ALARM — An alarm is generated when the condition defined by 3701 USER LOAD C MODE has been valid longer than
half of the time defined by 3703 USER LOAD C TIME.

3703 [USER LOAD C TIME
Defines the time limit for generating a fault. Half of this time is used as the limit for generating an alarm.

3704 |LOAD FREQ1 .
Defines the frequency value of the first curve definition point. Must be smaller than 3707 LoAD FREQ 2.

3705 [LOAD TORQ LOW 1
Defines the torque value of the first underload curve definition point. Must be smaller than 3706 LOAD TORQ HIGH 1.

3706 |LOAD TORQ HIGH 1
Defines the torque value of the first overload curve definition point.

3707 [LOAD FREQ 2
Defines the frequency value of the second curve definition point. Must be smaller than 3710 LoAD FREQ 3.

3708 |LOAD TORQ LOW 2
Defines the torque value of the second underioad curve definition point. Must be smaller than 3709 LOAD TORQ HIGH 2.

3709 |LOAD TORQ HIGH 2
Defines the torque value of the second overload curve definition point.

3710 [LOAD FREQ 3
Defines the frequency value of the third load curve definition point. - "

3711 |LOAD TORQ LOW 3
Defines the torque value of the third underload curve definition point. Must be smaller than 3712 LOAD TORQ HIGH 3.

3712 |LOAD TORQ HIGH 3
Defines the torque value of the third overload curve definition point.

3713 |LOAD FREQ 4
Defines the frequency value of the fourth load curve definition point.

3714 |LOAD TORQ LOW 4
Defines the torque value of the fourth underload curve definition point. Must be smaller than 3715 LOAD TORQ HIGH 4.
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3715

LOAD TORQ HIGH 4

125

Defines the torque overvalue of the fourth load curve definition point.

3716

LOAD FREQ 5
Defines the frequency value of fifth load curve definition point.

3717

LOAD TORQLOW 5

Defines the torque value of the fifth underload curve definition point. Must be smaller than 3718 LOAD TORQ HIGH 5.

3718

LOAD TORQ HIGH 5
Defines the torque value of the fifth overload curve definition point.

Start-Up



ACH550-UH User's Manual
126

Group 40: Process PID Set 1

This group defines a set of parameters used with the Process PID (PID1) controller.

Typically only parameters in this group are needed.

PID Controller - Basic Set-up

In PID 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. In most cases - when there is
only 1 transducer signal wired to the ACH550 - only parameter group 40 is needed.

A Schematic of setpoint/feedback signal flow using parameter group 40 is

presented.
Panel REF1 1 P1101
Panel REF 2 S REF1 |
00% P 0.7 | [{REF2
_|500% |PID Setpoint
Panel REF2 ~500% 19
Al—P4016 G40
gl'grr;eur;t_ PID1 PANEL
] Hand/Auto
Power— —L Selection
Al—P4017] "|P4014P4015 L i
e PID Act Value
Torque —| e
Power—
Panel REF 1 —P1103 B
", D] g;ﬁst P1104| | "
Al — Speed P1105 R
Comm REF 1 — JEXT 2
Panel REF 2 —
e P1106 1o
— Const
Al — Speed
Comm REF 2 —
P1106
Pl Riﬁ%_ P4010| PID Setpoint —H0...17 | [P1107
] P4012 =
Al2— —P4013 g P1108}’
Comm—
Internal — 1640
Al—P4016 PID1
Current— +H PID1 Out
Torque — _L
Power—___ 1P4014/{P4015 )
= 1
cuireni 20| [ PID Act Value
Torque —|
Power—|

Note! In order to activate and use the PID controller Parameter 1106 must be set to
value 19.
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PID Controller - Advanced

ACHS550 has 2 separate PID Controllers:

* Process PID (PID1) and

* External PID (PID2)

Process PID (PID1) has 2 separate sets of parameters:

* Process PID (PID1) SET1, defined in Group 40 and

*+ Process PID (PID1) SET2, defined in Group 41

You can select between the 2 different sets by using parameter 4027.

Typically two different PID-Controller sets are used when the load of the motor
changes considerably from one situation to another.

You can use External PID (PID2), defined in Group 42, in 2 different ways:

* Instead of using additional PID-controller hardware, you can set outputs of the
ACHS550 to control a field instrument like a damper or a valve. In this case, set
Parameter 4230 to value 0. (0 is the default value.)

* You can use External PID (PID2) as an additional PID-controller to Process PID
(PID1) 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 return 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 (PID2) in the return fan drive to provide these corrections.

CodefiDescription] L ngeRl , esolution]
4001 |GAIN 0.1...100.0 0.1 25

Defines the PID Controller’s gain.

- The setting range is 0.1... 100.

+ At 0.1, the PID Controller output changes one-tenth as much as the error value.

+ At 100, the PID Controller output changes one hundred times as much as the error value.

Use 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.

If the proportional gain value is too large or the integral time too short, the system can become unstable.

Procedure:

- Initially, set:
= 4001 GAIN = 0.1.

» 4002 INTEGRATION TIME = 20 seconds.

- Start the system and see if it reaches the set point quickly while maintaining stable operation. If not, increase GAIN
(4001) until the actual signal (or drive speed) oscillates constantly. It may be necessary to start and stop the drive
to induce this oscillation.

- Reduce GAIN (4001) until the oscillation stops.

+ Set GAIN (4001) to 0.4 to 0.6 times the above value.

- Decrease the INTEGRATION TIME (4002) until the feedback signal (or drive speed) oscillates constantly. It may be

necessary to start and stop the drive to induce this oscillation.

Increase INTEGRATION TIME (4002) until the oscillation stops.

Set INTEGRATION TIME (4002) to 1.15 to 1.5 times the above value.

If the feedback signal contains high frequency noise, increase the value of Parameter 1303 FILTER Al1 or 1306

FILTER A2 until the noise is filtered from the signal.

0
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2002 |INTEGRATION TIME 0.0...3600.0 s

Defines the PID Controller’s integration time. . / ;\
Integration time is, by definition, is the time required to increase B -

the output by the error value:

. Error value is constant and 100%. D (P 4001 =10 L

- Gain=1.

- Integration time of 1 second denotes that a 100% change is C (P 4001 =1)

achieved in 1 second.
0.0 = NOT SEL — Disables integration (I-part of controller).

—

0.1...3600.0 = Integration time (seconds).

See 4001 for adjustment procedure.
A = Error

B = Error value step

~— P 4002 —>

C = Controller output with Gain = 1
D = Controller output with Gain = 10

4003 |DERIVATION TIME 0.0...10.0 s 01s 00s

- You can add the derivative of the error to the PID controller output.
The derivative is the error value's rate of change. For example, if the 100% |~~~ ~ I
process error value changes linearly, the derivative is a constant
added to the PID controller output. I

|
|

« The error-derivative is filtered with a 1-pole filter. The time constant of
the filter is defined by parameter 4004 PID DERIV FILTER.
0.0 = NOT SEL — Disables the error-derivative part of the PID controller

Defines the PID Controller’s derivation time. Ermor,  Process Error Value

0.1...10.0 = Derivation time (seconds)
I

Gain_ o !

output 0% [
|

PID output, D-part of controller output

P 401

L

< P 4003 —»i

4004 |PID DERIV FILTER 0.0...10.0 s 01s 10s

Defines the filter time constant for the error-derivative part of the PID controiler output.

- Before being added to the PID controller output, the error-derivative is filtered with a 1-pole filter.
- Increasing the filter time smooths the error-derivative, reducing noise.

0.0 = NOT SEL — Disables the error-derivative filter.

0.1...10.0 = Filter time constant (seconds).

4005 |ERROR VALUE INV 0,1 - 0

Selects either a normal or inverted relationship between the feedback signal and the drive speed.
0 = NO — Normal, a decrease in feedback signal increases drive speed. Error = Ref - Fbk
1 = YES — Inverted, a decrease in feedback signal decreases drive speed. Error = Fbk - Ref

4006 [UNITS 0...31 - 4

Selects the unit for the PID controller actual values. (PID1 parameters 0128, 0130, and 0132).
|* See parameter 3405 for list of available units,

4007 |UNIT SCALE 0...4 1 1

Defines the decimal point location in PID controller actual values,

+ Enter the decimal point location counting in from the right of the entry. : aleE _Display
+ See table for example using pi (3.14159). 0 0003 |3

1 0031 3.1

2 0314 3.14

3 3142 3.142
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4008 |0 % VALUE -1000.0...1000.0% 0.1% 0.0%
Defines (together with the next parameter) the scaling applied to the ;
: Units (P4006)
g:gzr:)?ntroller s actual values (PID1 parameters 0128, 0130, and Scale (P 1\007) +1000%
» Units and scale are defined by parameters 4006 and 4007. -
P 4009 -
P 4008-
- 1 ; -
. 0% 100%
-1000% Internal scale (%)
4009 |100 % VALUE . -1000.0...1000.0% 0.1% 100.0%
Defines (together with the previous parameter) the scaling applied to the PID controller’s actual values.
> Units and scale are defined by parameters 4006 and 4007.
4010 |SET POINT SEL .
20 = PID20UT ~ Defines PID controller 2 output (parameter 0127 PID 2 oUTPUT) as the reference source.
4011 |[INTERNAL SETPNT -1000.0...1000.0% 0.1% 40.0%
Sets a constant value used for the process reference.
« Units and scale are defined by parameters 4006 and 4007.
4012 [SETPOINT MIN -500.0%...500.0% 0.1% 0.0%
Sets the minimum value for the reference signal source. See parameter 4010.
14013 |SETPOINT MAX -500.0%...500.0% 0.1% 100.0%
Sets the maximum value for the reference signal source. See parameter 4010.
4014 |FBK SEL
11 = comm FBK 1 — Signal 0158 PID COMM VALUE 1 .provides the feedback signal.
12 = commM FBK 2 — Signal 0159 PID cOMM VALUE 2 provides the feedback signal.
13 = AVE(ACT1,2) — The average of ACT1 and ACT2 provides the feedback signal.
4015 |FBK MULTIPLIER ‘ -32.768...32.767 0.001 0.000
Defines an extra multiplier for the PID FBK value defined by parameter 4014.
- Used mainly in applications where the flow is calculated from the pressure difference.
0 = NOT USED.
-32.768...32.767 = Multiplier applied to the signal defined by parameter 4014 FBK SEL.
Example: FBK = Multiplier x JA1- A2
4016 |ACT1 INPUT
6 = COMM ACT 1 — Uses value of signal 0158 PiD com™m VALUE 1 for ACT1.
7 = COMM ACT 2 — Uses value of signal 0159 PID COMM VALUE 2 for ACT1.
4017 |ACT2 INPUT

6 = COMM ACT 1 — Uses value of signal 0158 PID coMM VALUE 1 for ACT2.
7 = COMM ACT 2 -~ Uses value of signal 0159 PID coMM VALUE 2 for ACT2.
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ACT1 MINIMUM -1000...1000% 1%

Sets the minimum value for ACT1.

+ Used with analog input min/max settings (e.g. 1301 MINIMUM A1, 1302 MAXIMUM AI1).
- Scales analog inputs used as actual values.

-~ See figure: A= Normal; B = Inversion (ACT1 MINIMUM > ACT 1 MAXIMUM)

ACT1 (%) j B

ACT1 (%)
4 A P 4018 1

1
I
|
|
|
|

P 4018 P 4019+
| |
: : - [
P 1301 P 1302 7 =
Analog input signal P 1301 ; P 1902
Analog input signal
4019 |ACT1 MAXIMUM -1000...1000% 1% 100%

Sets the maximum value for ACT1.
- See 4018 ACT1 MINIMUM.

4020

ACT2 MINIMUM -1000...1000% 1% 0%

Sets the minimum value for ACT2.
» See 4018 ACT1 MINIMUM.

4021

ACT2 MAXIMUM -1000...1000% 1% 100%

Sets the maximum value for ACT2.
+ See 4018 ACT1 MINIMUM.

4022

SLEEP SELECTION -6...7 - 0

Defines the control for the PID sleep function.
0 = NOT seL— Disables the PID sleep control function.
1 =DI1 - Defines digital input DI1 as the control for the PID sleep function.
* Activating the digital input activates the sleep function.
+ De-activating the digital input restores PID control.
2...6 = DI2...DI6 — Defines digital input pI2...D16 as the control for the PID sleep function.
- See DI1 above.
7 = INTERNAL — Defines the output rpm/frequency, process reference, and process actual value as the control for the
PID sleep function. Refer to parameters 4025 WAKE-UP DEV and 4023 PID SLEEP LEVEL.
-1 = DI1(nv) — Defines an inverted digital input Di1 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 = DI2(INV)...DIB(INV) — Defines an inverted digital input DI2...DI6 as the control for the PID sleep function.

* See DIT(INV) above.
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i 5 A o
PID SLEEP LEVEL 0.0...120.0 Hz/ 0.1 Hz/ 0.0 Hz
0...7200 rpm 1 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 PID SLEEP DELAY enables the PID sleep function (stopping the drive).

- Requires 4022 = 7 INTERNAL. '

- See figure: A = PID output level; B = PID process feedback.

t< P 4024 A
- e

t>P 4024
e

P 4023 = g I
"
) "\ | L_ A c
) | —=ile—P 4026 - - T
Setpoint P 4025 005 =1
I\
P 4025 Setpoint
—_—— = | t P 4025 005=0
== e - T e D,
Stop -
Start
4024 |PID SLEEP DELAY 0.0...3600.0 s 01s 60.0s

Sets the time delay for the PID sleep function — a motor speed / frequency below 4023 PID SLEEP LEVEL for at least
this time period enables the PID sleep function (stopping the drive).
= See 4023 PID SLEEP LEVEL above.

4025 |WAKE-UP DEVIATION 0.0...1000% 0.1 0.0

Defines the wake-up deviation — a deviation from the setpoint greater than this value, for at least the time period
4026 WAKE-UP DELAY, re-starts the PID controller.
+ Parameters 4006 and 4007 define the units and scale.

- Parameter 4005 =0, . A E
Wake-up level = Setpoint — Wake-up deviation. !

» Parameter 4005 =1, s o b = O
Wake-up level = Setpoint + Wake-up deviation. P 4025

- Wake-up level can be above or below setpoint. _?L Setpoint Nl P 4026 .

See figures: /

» C =Wake-up level when parameter 4005 = 1 jp_40_2_5 I A /D

» D =Wake-up level when parameter 4005 =0 7 t

» E = Feedback is above wake-up level and lasts longer than 4026 A i -
WAKE-UP DELAY ~ PID function wakes up. — =P 4026

« F = Feedback is below wake-up level and lasts longer than 4026 "__
WAKE-UP DELAY — PID function wakes up.

4026 |(WAKE-UP DELAY 0.00...60.00 s 0.01s 0.50s

Defines the wake-up delay —

a deviation from the setpoint greater than 4025 WAKE-UP DEVIATION, for at least this time period, re-starts the PID
controller.

« See 4023 PID SLEEP LEVEL above.
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14027 [PID 1 PARAM SET
12 = 2-ZONE MIN — 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 select the set) which has a larger difference.
* A positive difference (a setpoint higher than the feedback) is always larger than a negative difference. This
keeps feedback values at or above the setpoint.
+ Controller does not react to the situation of feedback above setpoint if another zone's feedback is closer to its
setpoint.
13 = 2-zONE MAX — 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 select 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 at or below the setpoint.
= Controller does not react to the situation of feedback below setpoint if another zone's feedback is closer to its
setpoint.
14 = 2-ZONE AVE — The drive calculates the difference between setpoint 1 and feedback 1 as well as setpoint 2 and
feedback 2. In addition, it calculates the average of the deviations, and uses it to control zone 1. Therefore one

feedback is kept above its setpoint and another is kept as much below its setpoint.

Start-Up



ACHHSSO-UIH Users Mariweal

133

Group 41: Process PID Set 2

This group defines second set of parameters used with the Process PID (PID1)
controller.

The operation of parameters 4101...4126 is analogous with Process PID set 1
(PID1) parameters 4001...4026.

PID parameter set 2 can be selected by parameter 4027 PID 1 PARAM SET.

ipti

See 4001 .

..4026
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Group 42: External PID

This group defines the parameters used for the second PID controller (PID2) of
ACH550

The operation of parameters 4201...4221 is analogous with Process PID set 1
(PID1) parameters 4001...4021.

4201 |See 4001 ...4021
4221
4228 |ACTIVATE -6...12 - - 0
Defines the source for enabling the external PID function.
¢ Requires 4230 TRIM MODE = 0 NOT SEL.
0 = NOT SEL — Disables external PID control.
1 = pI1 - Defines digital input DI1 as the control for enabling external PID control.
» Activating the digital input enables external PID control.
+ De-activating the digital input disables external PID control.
2...6 = Di2...016 — Defines digital input DI2...D16 as the control for enabling external PID control.
= See DI1 above.
7 = DRIVE RUN — Defines the start command as the control for enabling extemal PID control.
* Activating the start command (drive is running) enables external PID control.
8 = oN — Defines the power-on as the control for enabling external PID control.
+ Activating power to the drive enables external PID control.
9...12 = TIMER 1...4 — Defines the Timer as the control for enabling external PID control (Timer active enables
external PID control).
+ See parameter Group 36: Timer Functions.
-1 = pI1(inv) — Defines an inverted digital input DI1 as the control for enabling external PID control.
+ Activating the digital input disables external PID control.
» De-activating the digital input enables external PID control.
-2...-6 = DI2(INV)...DIB(INV) — Defines an inverted digital input DI2...Di6 as the control for enabling external PID
control. '
» See DI1(INV) above.

4229 |OFFSET 0.0...100.0% 0.1% 0.0%
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 active when 4230 TRim MODE not = 0 (trim mode is not active).

4230 [TRIM MODE 0...2 1 0

Selects the type of trim, if any. Using the trim it is possible to combine a corrective factor to the drive reference.
0 = nOT SEL — Disables the trim function.

1 = PROPORTIONAL — Adds a trim factor that is proportional to the rpm/Hz reference.

2 = DIRECT — Adds a trim factor based on the control loop’s maximum limit.

4231 [TRIM SCALE -100.0%...100.0% 0.1% 0.0%

Defines the multiplier (as a percent, plus or minus) used in the trim mode.
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CORRECTION SRC

Defines the trimming reference for the

correction source.

1= PID2 REF - Uses appropriate REF

MAX (SWITCH A OR B):

« 1105 REF 1 MAX when REF1 is
active (A).

» 1108 REF 2 MAX when REF2 is
active (B).

2 = PID2 OUTPUT — Uses the absolute

maximum speed or frequency

(Switch C):

+ 2002 MAXIMUM SPEED if 9904
MOTOR CONTROL MODE = 1 SPEED
or 2 TORQUE.

» 2008 MAXIMUM FREQUENCY IF 8904
MOTOR CONTROL MODE = 3 SCALAR.

1.2

135

Ramped Ref
- —
Switch Select Trim
—p Ext ref 1 (par. 4230) Scale
max (A) —p off ’ 5
—p| Extref2 prop or. v
max (B) » direct
Abs Max
- Speed Freq gl
) elect
( (par. 4232)
Trimming PID2 ref
PID2 ref  PID 2 | Trimming PID2 out

Trimmed
Ref
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Group 51: Ext Comm Module

-up variables for a fieldbus adapter (FBA) communication

This group defines set user's manual

module. For more information on these parameters, refer to the
supplied with the FBA module.

5 o Sup51:

5101 [FBA TYPE
Displays the type of the connected fieldbus adapter module.

0 = NOT DEFINED — Module not found, or not properly connected, or parameter 9802 is not set to 4 (EXT FBA).
1 = PROFIBUS-DP —

16 = INTERBUS —

21 = LONWORKS —

32 = CANOPEN —

37 = DEVICENET —

64 = MODBUS PLUS —

101 = CONTROLNET —

5102 |FB PAR 2...FB PAR 26 0...65535 1 0
:5-1‘26 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 CPI FW 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

* Yy = minor revision number

+ z = correction number

Example: 107 = revision 1.07
5129 |FILE CONFIG ID 0000...FFFF hex 1 0000 hex

Displays the revision of the drive’s fieldbus adapter module’s configuration file identification.
» File configuration information is drive application program-dependent.

5130 |FILE CONFIG REV 0000...FFFF hex 1 0000 hex

Contains the revision of the drive's fieldbus adapter module configuration file.
Example: 1 = revision 1
5131 |[FBA STATUS 0...6 1 0

Contains the status of the adapter module.
0 = IDLE — Adapter not configured.
1 = EXEC. INIT — Adapter is initializing.
2 = TIME OUT — A timeout has occurred in the communication between the adapter and the drive.
3 = CONFIG ERROR — Adapter configuration error.
* The revision code of the adapter’s CPI firmware revision is older than required CP! firmware version defined in
the drive’s configuration file (parameter 5132 < 5128).
4 = OFF-LINE — Adapter is off-line.
5 = ON-LINE — Adapter is on-line.
6 = RESET — Adapter is performing a hardware reset.

5132 |[FBA CPI FW REV 0000...FFFF hex 1 0000 hex

Contains the revision of the module’s CPI program. Format is xyz where:
* X = major revision number

* ¥ = minor revision number

*+ z = correction number

Example: 107 = revision 1.07

Start-Up
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ication
52: Panel Communica -
Group ication settings for the control panel port on the drive
This group defines the commur i d to change settings
1S9 : i trol panel, there is no need to g
Normally, when using the supplied control p i
in this group.
In this group, parameter modifications take effect on the next power-up.
B ‘ Group 52: Panel Communication. ; :
CodegDescriptionigigss s e s o Range sl i ~ Resolution . . Defaultt = = = S
5201 |STATION ID 1...247 1 1
Defines the address of the drive.
- Two units with the same address are not allowed on-line.
+ Range: 1...247
5202 |BAUDRATE 9.6...115.2 kbits/s - 9.6 kbits/s
Defines the communication speed of the drive in kbits per second (kbits/s).
9.6
19.2
38.4
57.6
115.2
5203 |PARITY 0.3 1 0

Sets the character format to be used with the panel communication.
0 = 8N1 — No parity, one stop bit.

1 = 8N2 — No parity, two stop bits.

2 = 81 — Even parity, one stop bit.

3 =801 — Odd parity, one stop bit.

5204 |OK MESSAGES 0...65535 1 -

Contains a count of valid Modbus messages received by the drive.
- During normal operation, this counter is increasing constantly.

5205 |PARITY ERRORS 0...65535 1 -

Contains a count of the characters with a parity error that is received from the fieldbus. For high counts, check:
« Parity settings of devices connected on the fieldbus — they must not differ.
- Ambient electro-magnetic noise levels — high noise levels generate errors.

5206 |[FRAME ERRORS 0...65535 1 -

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 fieldbus — they must not differ.
+ Ambient electro-magnetic noise levels — high noise levels generate errors.

5207 |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 bytes.
- Received messages exceeding 128 bytes overflow the buffer. The excess characters are counted.

5208 |CRC ERRORS 0...65535 1 -

Contains a count of the messages with a CRC error that the drive receives. For high counts, check:
» Ambient electro-magnetic noise levels — high noise levels generate errors.
» CRC calculations for possible errors.

Start-Up
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Group 53: EFB Protoco) )

This group defi
Communication protoc St o e

d for an embedded
; ) ol. Ref fieldbus (EFB
information on theee er to com (EFB)

Mmunication pro :
parameters. protocol documentation for more

EFB PROTOCOL ID 0000...FFFF hex

Contains 'the identification and program revision of the protocol.
» Format: XXYY, where xx = protocol ID, and YY = program revision.

1 0000 hex

5302

EFB STATION ID 0...65535

Defines the node address of the RS485 link.
* The node address on each unit must be unigue.

1 1 v

5303

EFB BAUD RATE 1.2...76.8 kbits/s - 9.6 kbits/s

Defines 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

9.6 kbits/s

19.2 kbits/s

38.4 kbits/s

57.6 kbits/s

76.8 kbits/s

5304

EFB PARITY 0...3 0

Defines the data length, parity and stop bits to be used with the RS485 link communication.
+ The same settings must be used in all on-line stations.

0 = 8N1 - 8 data bits, No parity, one stop bit.

1 =8N2 - 8 data bits, No parity, two stop bits.

2 = BE1 - 8 data bits, Even parity, one stop bit.

3 =801 - 8 data bits, Odd parity, one stop bit.

5305

EFB CTRL PROFILE 0...2 1 0

Selects the communication 1=ACH550 profile used by the EFB protocol.

0 = ABB DRV LIM — Operation of Control/Status Words conforms to ABB Drives Profile, as used in ACH400.

1 = DCU PROFILE — Operation of Control/Status Words conforms to 32-bit DCU Profile.

2 = ABB DRV FULL — Operation of Control/Status Words conforms to ABB Drives Profile, as used in ACH800/800.

5306

EFB OK MESSAGES 0...65535 1 0

Contains a count of valid messages received by the drive.
= During normal operation, this counter is increasing constantly.

5307

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 electro-magnetic noise levels — high noise levels generate errors.
» CRC calculations for possible errors.

5308

EFB UART ERRORS 0...65535 1 0

Contains a count of the messages with a character error received by the drive.

5309

EFB STATUS 0..7 1 0

Contains the status of the EFB protocol.

0 = IDLE — EFB protocol is configured, but not receiving any messages.

1 =EXEC. INIT — EFB protocol is initializing.

2 = TIME OUT — A timeout has occurred in the communication between the network master and the EFB protocol.
3 = CONFIG ERROR — EFB protocol has a configuration error.

4 = OFF-LINE — EFB protocol is receiving messages that are NOT addressed to this drive.

5 = ON-LINE — EFB protocol is receiving messages that are addressed to this drive.

6 = RESET — EFB protocol is performing a hardware reset.

7 = LISTEN ONLY — EFB protocol is in listen-only mode.
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5310 |EFB PAR 10 to EFB PAR 20

t5°320 These parameters are protocol-specific. Refer to the appropriate protocol in the "Embedded Fieldbus" section for

hese parameter descriptions.

0.:25535 1 ” Protocol dep.
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Group 81: PFA 141

This group defi
ines a Py ;
features of PFA are; P &nd Fan Alternation (PFA) mode of Operation. The majo
- J r

* The ACH550 contro

Is the motor of py ;
the pump capacity. Pump no. 1, varying the motor speed to control

| This motor is the speed regulated motor.
Direct line connections power the motor of pump no. 2 and

ACHS550 switches pump no. 2 (and then pump no. 3, etc.)o
These motors are auxiliary motors.

pPump no.3, etc. The
n and off as needed.

The ACH550 PID control uses two signals: a process reference and an actual
value feedback. The PID controller adjusts the speed (frequency) of the 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 starts an
auxiliary pump. The PFA also reduces the speed of the first 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. If demand continues 1o 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 limit), 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 Interlock function (when enabled) 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 the
last auxiliary motor, the first auxiliary motor becomes the speed regulated motor, etc.

Group 81: PFA

~ Ran s

REFERENCE STEP 1

Sets a percentage value that is added to the process reference.

= Default value is 0%.
Example: An ACH550 operates three parallel pumps that maintain water pressure in a pipe.

0.0...100.0% 0.1%

Applies only when at least one auxiliary (constant speed) motor is running.

4011 INTERNAL SETPNT sets a constant pressure 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. g

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 correct the reference to more closely
match the output pressure.

When the first auxiliary pump operates, increase the reference with parameter 8103 REFERENCE STEP 1.

When both auxiliary pumps operate, increase the reference with parameter 8103 reference step 1 + parameter
8104 reference step 2.

When three auxiliary pumps operate, increase the reference with parameter 8103 REFERENCE STEP 1 + parameter
8104 REFERENCE STEP 2 + parameter 8105 REFERENCE STEP 3.

Start-Up
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0.0...100.0%
lue that is added to the process reference. )

?eﬁagli‘;ﬁrgﬁgm\gr?eﬁaat least two auxiliary (constant speed) motors are running.

. See parameter 8103 REFERENCE STEP1.

8105 |REFERENCE STEP 3 0.0...100.0%

i ference.
Sets a percentage value that is added 1o the process re '
- Appll’gs only when at least three auxiliary (constant speed) motors are running.
+ See parameter 8103 REFERENCE STEP1.

8109 |[START FREQ 1 0.0...500.0 Hz 0.1 Hz 60.0 (US)

Sets the frequency limit used to start the first auxiliary motor. The first auxiliary motor starts if:
= No auxiliary motors are running.

0.1% 0.0%

» ACH550 output frequency exceeds the limit: f (Hz) P8115 — =
8109 + 1 Hz. . !

- Output frequency stays above a relaxed limit MG oo o 7 2t o 7 frge
(8109 - 1 Hz) for at least the time: 8115 AUX MOT START D. P8I — — — —

After the first auxiliary motor starts: P 8109

+ Output frequency decreases by the value = f
(8109 sTART FREQ 1) - (8112 Low FREQ 1). P8112+_ 1 _

+ In effect, the output of the speed regulated motor drops to
compensate for the input from the auxiliary motor.

!
i

See figure, where: r
i
|

V-

» A= (8109 START FREQ 1) - (8112 Low FREQ 1)

» B = Output frequency increase during the start delay. c

+ C = Diagram showing auxiliary motor's run status as === —-
frequency increases (1 = On). 0

Note! 8109 START FREQ 1 value must be between:

+ 8112 Low FREQ 1

+ (2008 MAXIMUM FREQ) -1.

8110 |START FREQ 2 0.0...500.0 Hz 0.1 Hz 60.0 (US)

Sets the frequenicy limit used to start the second auxiliary motor.

+ See 8109 START FREQ 1 for a complete description of the operation.

The second auxiliary motor starts if:

» One auxiliary motor is running.

» ACH550 output frequency exceeds the limit: 8110 + 1.

+ Output frequency stays above the relaxed limit (8110 - 1 Hz) for at least the time: 8115 AUX MOT START D.

8111 |START FREQ 3 0.0...500.0 Hz 0.1 Hz 60.0 (US)

Sets the frequency limit used to start the third auxiliary motor.

- See 8109 sTART FReQ 1 for a complete description of the operation.

The third auxiliary motor starts if:

« Two auxiliary motors are running.

» ACHS550 output frequency exceeds the limit: 8111 + 1 Hz.

« Output frequency stays above the relaxed limit (8111 - 1 Hz) for at least the time: 8115 AUX MOT START D.

Start-Up
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8112 |LOWFREQ 1 00..5000Hz

30.0 (US)

Sets the frequency limit used to stop the first auxiliary motor. The first auxiliary motor stops if:

* The first auxiliary motor is running alone.

33251510 output frequency drops below the limit: f(Hz) 4
- QOutput frequency stays below the relaxed limit fuax
(8112 + 1 Hz) for at least the time: 8116 AUX MOT STOP D.
After the first auxiliary motor stops: P 81097
» Output frequency increases by the value = P 8112
(8109 START FREQ 1) - (8112 LOW FREQ 1). pu
- In effect, the output of the speed regulated motor increases to (P 8112)-11

compensate for the loss of the auxiliary motor. fmin

See figure, where:

« A=(8109 START FREQ 1) - (8112 LOW FREQ 1)

- B = Output frequency decrease during the stop delay.

= C = Diagram showing auxiliary motor’s run status as c
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 0
starting, see the diagram at 8109 START FREQ 1.

-

Y-

Note! Low Frequency 1 value must be between:
« (2007 MINIMUM FREQ) +1.
- 8109 START FREQ 1

8113 |LOW FREQ 2 0.0...500.0 Hz 0.1 Hz 30.0 Hz (US)

Sets the frequency limit used to stop the second auxiliary motor.

- See 8112 Low FrReQ 1 for a complete description of the operation.

The second auxiliary motor stops if:

- Two auxiliary motors are running.

- ACH550 output frequency drops below the limit: 8113 - 1.

» Output frequency stays below the relaxed limit (8113 + 1 Hz) for at least the time: 8116 AUX MOT STOP D.

8114 |LOW FREQ 3 0.0...500.0 Hz 0.1Hz 30.0 Hz (US)

Sets the frequency limit used to stop the third auxiliary motor.

- See 8112 Low FREQ 1 for a complete description of the operation.

The third auxiliary motor stops if:

» Three auxiliary motors are running.

+ ACH550 output frequency drops below the limit: 8114 - 1.

« Output frequency stays below the relaxed limit (8114 + 1 Hz) for at least the time: 8116 AUX MOT STOP D.

8115 |AUX MOT START D 0.0...3600.0 s 01s;1s 50s

Sets the Start Delay for the auxiliary motors.

« The output frequency must remain above the start frequency limit (parameter 8109, 8110, or 8111) for this time
period before the auxiliary motor starts.

- See 8109 sTART FREQ 1 for a complete description of the operation.

8116 |[AUX MOT STOP D. 0.0...3600.0 s 0.1s;1s 3.0s

Sets the Stop Delay for the 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 FReQ 1 for a complete description of the operation.
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8117 |NR OF AUX MOT

Sets the number of auxiliary motors. ) ) )

. Each auxiliary motor requires a relay output, which the drive uses to send start/stop signals.

The following describes the set-up of the required relay outputs.
Relay Outputs

As noted above, each auxiliary motor requires a relay output, which the drive uses to send start/stop signals. The
following describes how the drive keeps track of motors and relays.

+ The ACH550 assigns auxiliary motors to relays in ascending order. If the Autochange function is disabled, the first

The Autochange function, if used, requires an additional relay output for the speed regulated motor.

The ACH550 provides relay outputs RO1...RO3.

An external digital output module can be added to provide relay outputs RO4...ROB.

Parameters 1401...1403 and 1410...1412 define, respectively, how relays RO1...RO6 are used — the parameter
value 31 PFA defines the relay as used for PFA. ‘

auxiliary motor is the one connected to the first relay with a parameter setting = 31 PFA, and so on. If the
Autochange function is used, the assignments rotate. Initially, the speed regulated motor is the one connected to
the first relay with a parameter setting = 31 PFA, the first auxiliary motor is the one connected to the second relay
with a parameter setting = 31 PFA, and so on.

H Relay Logic

RETESE ACH550

=T
!
]

!
JI

Standard PFA mode

: el
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...1403 and 1410...1412), where the settings are either =31 (PFA), or =X (anything but 31), and
where the Autochange function is disabled (8118 AUTOCHNG INTERV = 0).

BMX[XIX[X]X]1[Aux. |X X X X X
3131 X [ X | X X] 2 |Aux. [Aux. |X X X X
31131131 X | X | X | 3 |Aux. [Aux. [Aux. [X X X
X313 X | X[ X |2 X Aux. [Aux. [X X X
XXX |31 X [31] 2 [X X X Aux. |X AuX.
331 X[ X | X | X [1*]Aux. [Aux. [X X X X

* =0ne additional relay output for the PFA that is in use.
One motor is in “sleep” when the other is rotating.

Start-Up
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Mmotor assignments for s

shows the ACH550 PFA £ Default

parameters (1407 s oot el O Defauless
and 1410...1412 . ome typical settings in the R
wher i ), Where the sett At elay Output
& the Autochange function is enabled (8118 AUT(?Cf!?\IG'TE'IS:E?Rr\? EIS;TL;E 10()"':1‘\), or =X (anything but 31), and
% o ;

\CH550 Relay-Assignme
\utochange Enabled
"RO3 [ RO4.

427

X[XTXTXT1 X X X |
3T[31[3T[X[X[X |2 |PFA [PFA [PFA X X X
X [BB[X[X[X[T[X [PFA PFA X X X
X[ X[X[3T[X[3T[TX X _[X [PFA X |PFA
B[ X | X | X | X|0°[PFA PFA X X X X

** = No auxiliary motors, but the autochange function is in use.
Working as standard PID-control.

8118 [AUTOCHNG INTERV
-0.1 = TEST MODE — Forces the interval to value 36...48 s.
8119 [AUTOCHNG LEVEL 0.0...100.0% 0.1% 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 to 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 rotates.

The Autochange function requires:
- External switchgear for changing the dive's output power connections.
- Parameter 8120 INTERLOCKS = value > 0.

\Autochange is performed when: )

- The running time since the previous autochange reaches the time set by 8118 AUTOCHNG INTERV
- The PFA input is below the level set by this parameter, 8119 AUTOCHNG LEVEL.

Note! The ACH550 always coasts to stop when autochange is performed.

In an autochange, the Autochange function does all of the PID Output
following (see figure):

« Initiates a change when the running time, since the last
autochange, reaches 8118 AUTOCHNG INTERV, and PFA
input is below limit 8119 AUTOCHNG LEVEL.

+ Stops the speed regulated motor.

Switches off the contactor of the speed regulated motor.
Increments the starting order counter, to change the
starting order for the motors.

Identifies the next motor in line to be the speed regulated
motor.

o Switphes off the above motor’s contactor, if_ the motor was | | __,1' '_M P8i22 .
running. Any other running motors are not interrupted.

- Switches on the contactor of the new speed regulated ~— P8118—>  |~— P8118—>
motor. The autochange switchgear connects this motor to B
the ACH550 power output. A = Area above 8119 AUTOCHNG LEVEL —

+ Delays motor start for the time 8122 PFA START DELAY. autochange not allowed.

+ Starts the speed regulated motor. B = Autochange occurs.

- ldentifies the next constant speed motor in the rotation. 1PFA, etc. = PID output associated with each motor.

+ Switches the above motor on, but only if the new speed

regulated motor had been running (as a constant speed

motor) — This step keeps an equal number of motors running before and after autochange.
+ Continues with normal PFA operation.

Start-Up
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i e starting-order counter: frequepcy g aux ' 1 aux
Th-?hc;pglggoc?u?g&parametger definitions (1401...1403 and motors | motor
1410...1412)) establish the initial motor sequence. (The lowest faax o
parameter number with a value 31 (PFA) identifies the relay
connected to 1PFA, the first motor, and so on.) )

Initially, 1PFA = speed regulated motor, 2PFA = 1st auxiliary

motor, etc.

The first autochange shifts the sequence to: 2PFA = speed

regulated motor, 3PFA = 1st auxiliary motor, ..., 1PFA = last

auxiliary motor.

The next autochange shifts the sequence again, and so on. 7 _
If the autochange cannot start a needed motor because all ' PD outputi
inactive motors are interlocked, the drive displays an alarm
(2051, PFA INTERLOCK). P 8119 100%
When ACH550 power supply is switched off, the counter

preserves the current Autochange rotation positions in permanent memory. When power is restored, the
Autochange rotation starts at the position stored in memory.

If the PFA relay configuration is changed (or if the PFA enable value is changed), the rotation is reset. (See the
first bullet above.) -

'2aux !
| motors |

|
I
I
!
I

8120

INTERLOCKS 0...6 1 4 v

Defines operation of the Interlock function. When the Interlock 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 the speed regulated motor’s interlock is active — the
control panel displays an alarm (2015, PFA INTERLOCK).

Wire each Interlock circuit as follows:

- Wire a contact of the motor's On/Off switch to the Interlock circuit — the drive’s PFA logic can then recognize that
the motor is switched off, and start the next available motor.

- Wire a contact of the motor thermal relay (or other protective device in the motor circuit) to the Interlock input — the
drive’s PFA logic can then recognize that a motor fault is activated and stop the motor.

0 = NOT SeL — Disables the Interlock function. All digital inputs are available for other purposes.
« Requires 8118 AUTOCHNG INTERV = 0 (The Autochange function must be disabled if Interlock function is

disabled.)

1= pi1 — Enables the Interlock function, and assigns a digital input (starting with pi1) to the interlock signal for each

PFA relay. These assignments are defined in the following table and depend on:

The number of PFA relays (number of parameters 1401...1403 and 1410...1412) with value = 31 (PFA).

Start-Up
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DI1:

Speed Reg Motor

DI2...DIB: Free

1 Di1: Speed Reg Motor Di: Fir
DI2: First PFA Relay D|2...Dlsét: PFf:QeRelay
DI3...DI6: Free

2 DIt: Speed Reg Motor DI1: First PFA Relay
DI2: First PFA Relay DI2: Second PFA Relay
DI3: Second PFA Relay DI3...DI6: Free
DI4...D16: Free

3 DI1: Speed Reg Motor Di1: First PFA Relay
DI2: First PFA Relay DI2: Second PFA Relay
DI3: Second PFA Relay DI3: Third PFA Relay
DI4: Third PFA Relay DI4...DI6: Free
DI5...Di6: Free

4 DI1: Speed Reg Motor Di1: First PFA Relay
DI2: First PFA Relay DI2: Second PFA Relay
DI3: Second PFA Relay DI3: Third PFA Relay
Di4: Third PFA Relay DI4: Fourth PFA Relay
DI5: Fourth PFA Relay D15...0I6: Free
DI6: Free

5 DI1: Speed Reg Motor DI1: First PFA Relay
DI2: First PFA Relay Di2: Second PFA Relay
DI3: Second PFA Relay DI3: Third PFA Relay
DI4: Third PFA Relay Di4: Fourth PFA Relay

DIS:
DI6:

Fourth PFA Relay
Fifth PFA Relay

DI5:
DI6:

Fifth PFA Relay
Free

6 Not allowed

Dit:
DI2:
DI3:
DI4:
DI5:
DIG:

First PFA Relay
Second PFA Relay
Third PFA Relay
Fourth PFA Relay.
Fifth PFA Relay
Sixth PFA Relay

Start-Up
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PFA relay. These assignments ar

- The number of !
« The Autochange function s
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ber of pa
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tatus (disable

signs a digi

toche

i depend on:
the following table and dep: Aoy valle= .

pi1: Free
DI2: Speed Reg Motor
DI3...DI6: Free

Not allowed

Di1: Free

DI2: Speed Reg Motor
DI3: First PFA Relay
DI4...DI6: Free

DI1: Free
DI2: First PFA Relay
DI3...D16: Free

DI1: Free

DI2: Speed Reg Motor
DI3: First PFA Relay
DI4: Second PFA Relay
DI5...DIB: Free

DI1; Free

DI2: First PFA Relay
DI3: Second PFA Relay
DI4...D16: Free

DI1: Free _

DI2: Speed Reg Motor
DI3: First PFA Relay
DI4: Second PFA Relay
DI5: Third PFA Relay
DI6: Free

DI1: Free

DI2: First PFA Relay
DI3: Second PFA Relay
Di4: Third PFA Relay
DI5...DI6: Free

DI1: Free

DI2: Speed Reg Motor
DI3: First PFA Relay
pi4: Second PFA Relay
DI5: Third PFA Relay
DI6: Fourth PFA Relay

DI1: Free

DI2: First PFA Relay
DI13: Second PFA Relay
DI4: Third PFA Relay
pI5: Fourth PFA Relay
DI6: Free

Not allowed

pDIl: Free

DI2: First PFA Relay
DI3: Second PFA Relay
DI4: Third PFA Relay
DI5: Fourth PFA Relay
DI6: Fifth PFA Relay

Not allowed

Not allowed

e E

with DI2) to the interlock signal for each

herwise enabled).
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terlocks function. a : e
A » and assigns a digital imm 4

Se a : igita UGS g
T B Ffli?&i?ﬁu?;igf e folowing {;r;%u;(nsd cﬁggmn”'a’ o the interiock signal for each
* The Auto : r of parameters 1401 .

change function status (disabled if 8118 AUTO!:!-.{;\K: &37223 :t; %ﬁﬁﬁfﬁ’ Ak

! 1 (PEA).
Srwise enabled).

" DI

DI3: Speed Reg Maotor
DI4...DI6: Free

1 |pi1...DI2: Free DI1...DI2: Free

DI3: Speed Reg Motor |pi3: First PFA Relay
Di4: First PFA Relay  |pi4...D16: Free
DI5...DI6: Free
2 DI1...012: Free DI1...DI2: Free

Di3: Speed Reg Motor |DI3: First PFA Relay
Di4: First PFA Relay  |pi4: Second PFA Relay
DI5: Second PFA Relay|pi5...Di6: Free

DI6: Free
3 DI1...D12: Free DI1...DI12: Free

DI3: Speed Reg Motor |DI3: First PFA Relay
Di4: First PFA Relay  |[Di4: Second PFA Relay
Di5: Second PFA Relay|pi5: Third PFA Relay
DI6: Third PFA Relay |DIB: Free

4 Not allowed DI1...DI2: Free

DI3: First PFA Relay
DI4: Second PFA Relay
DI5: Third PFA Relay
DI6: Fourth PFA Relay
5...6 |Not allowed Not allowed

« INTERV = 0, and otherwise enabled).

4= Di4 — Enables the Interlock function, and assigns a digital input (starting with Di4) to the interlock signal for each
PFA relay. These assignments are defined in the following table and depend on:

« The number of PFA relays (number of parameters 1401...1403 and 1410...1412) with value = 31 (PFA).

The Autochange function status (disabled if 8118 AUTOCHNG

tochange Enabl
511 R
...DI3: Free Not allowed
: Speed Reg Motor
...DIB: Free
...DI3: Free DI1...013: Free

: Speed Reg Motor DI4: First PFA Relay
: First PFA Relay DI5...DI6: Free

: Free
...DI3: Free DI1...013: Free

: Speed Reg Motor  [Di4: First PFA Relay

: First PFA Relay DI5: Second PFA Relay
DI6: Second PFA Relay |[DI6: Free °
3 Not allowed DI1...D13: Free

DI4: First PFA Relay
DI5: Second PFA Relay
DI6: Third PFA Relay
4..6 |Not allowed Not allowed

Start-Up



15 = 0I5 — Enables the

3 tothe interlock signal for each

gital input (starting m‘;h DI
d depend On.
S 1410...1412) with value = 31 (PFA).

herwise enabled).

ock function, assigns )
lmg';r:iments are defined in the following table an
(number of parameters 1401...1403 an 1 insl
(disabled if 8118 AUTOCHNG INTERV = 0,and O

PFA relay. These assi
- The number of PFA relays
- The Autochange function status

T-Autochange Enable
: (P 8118)
0 |pi1...014: Free Not allowed
DI5: Speed Reg Motor
DI6: Free
1 Di1...014: Free DI1...D14: Free
DI5: Speed Reg Motor DI5: First PFA Relay
DI6: First PFA Relay DI6: Free
Z Not allowed DI1...D14: Free
DI5: First PFA Relay
DI6: Second PFA Relay
3...6 |Not allowed Not allowed

6 = DI6 — Enables the Interlock function, and assigns digital input Di6 to the interlock signal for the speed regulated
motor. -
» Requires 8118 AUTOCHNG INTERV = 0.

utochange Enabled

.

A -
0 DI1...DI5: Free Not allowed
DIB: Speed Reg Motor
1 Not allowed DI1...DI5: Free
DI6: First PFA Relay
2.6 Not allowed Not allowed
8121 |REG BYPASS CTRL 0:..1. 1 0
Selects Regulator by-pass control. When enabled, f
Regulator by-pass control provides a simple control ouTy

mechanism without a PID regulator.

* Use Regulator by-pass control only in special

applications.,

0 = NO — Disables Regulator by-pass control. The drive

uses the normal PFA reference: 1106 REF2 SELECT.

1 = ves — Enables Regulator by-pass control.

« The process PID regulator is bypassed.
Actual value of PID is used as the PFA reference
(input). Normally EXT REF2 is used as the PFA
reference.

« The drive uses the feedback signal defined by
4014 FBK SEL (or 4114) for the PFA frequency
reference.

l
|
l
|
|
|
I
l

« The figure shows the relation between the control | P 4b14
signal 4014 FBK SEL (OR 4114) and the speed *— A —e— B —» C - (%),
regulated motor’s frequency in a three-motor N - .
system. A = No auxiliary motors running

B = One auxiliary motor running

C = Two auxiliary motors running

Start-Up
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I
| Outlet
Inlet Pipe ic. i
M_\J
&= Qutlet
P3 Pipe3
8122 |PFA START DELAY 0.00...10.00 s 0.01s 0.50s
Sets the start delay for spééd regulated motors in the system. Using the delay, the drive works as follows:
» Switches on the contactor of the speed regulated motor — connecting the motor to the ACH550 power output.
+ Delays motor start for the time 8122 PFA START DELAY.
+ Starts the speed regulated motor.
+ Starts auxiliary motors. See parameter 8115 for delay.
Warning! 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
then back to the delta-connection before the drive applies power.
» So, the PFA Start Delay must be longer than the time setting of the star-delta starter.
8123 |PFA ENABLE 0...1 - 0 v
Selects PFA control. When enabled, PFA control:
- Switches in, or out, auxiliary constant speed motors as output demand increases or decreases. Parameters 8109
START FREQ 1 to 8114 Low FREQ 3 define the switch points in terms of the drive output frequency.’
+ Adjusts 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 Interlock functions, if enabled.
+ Requires 9904 MOTOR CTRL MODE = 3 SCALAR.
0 = NOT SEL — Disables PFA control.
1 = ACTIVE — Enables PFA control.
8124 |ACC IN AUX STOP 0.0...1800.0 s 01s 0.0

Sets the PFA acceleration time for a zero-to-maximum frequency ramp. This PFA acceleration ramp:

-+ Applies to the speed regulated motor, when an auxiliary motor is switched off.

» Replaces the acceleration ramp defined in Group 22: Accel / Decel.

- Applies only until the output of the regulated motor increases by an amount equal to the output of the switched off

auxiliary motor. Then the acceleration ramp defined in Group 22: Accel / Decel applies.

Start-Up
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0 = NOT SEL. leration time.

i e
0.1...1800 = Activates thie function using the value entered as the acc

- 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 IN AUX START.
« At aux. motor stop, speed regulated motor accelerates using 8124 ACC IN AUX STOP.

8125 |DEC IN AUX START 0.0...1800.0 s 0.1s 0.0s

Sets the PFA deceleration time for a maximum-to-zero frequency ramp. This PFA deceleration ramp:

+ Applies to the speed regulated motor, when an auxiliary motor is switched on.

= Replaces the deceleration ramp defined in Group 22 ACCEL / DECEL.

+ Applies only until the output of the regulated motor decreases by an amount equal to the output of the auxiliary
motor. Then the deceleration ramp defined in Group 22 ACCEL / DECEL applies.

0 = NOT SEL.

0.1...1800 = Activates this function using the value entered as the acceleration time.

8126 |TIMED AUTOCHANGE 0..4 1 0
Sets the autochange with timer. When enables, autochange is controlled with the timer functions.

0 = NOT SEL. .
1 =Timer 1 — Enables autochange when Timer 1 is active.
2...4 Timer 2...4 — Enables autochange when Timer 2...4 is active.

8127 |MOTORS 0..7 1 0 v
Sets the actual number of PFA controlled motors (maximum 6 motors, 1 speed regulated, 3 connected direct-on-line
and 3 spare motors).

+ This value includes also the speed regulated motor.
» This value must be compatible with number of relays allocated to PFA if the autochange function is used.
+ If Autochange function is not used, the speed regulated motor does not need to have a relay output allocated to
PFA but it needs to be included in this value.
8128 |AUX START ORDER

Sets the start order of the auxiliary motors.
1= EVEN RUNTIME — Time sharing is active. The start order depends on the run times.
2 = RELAY ORDER — The start order is fixed to be the order of the relays.

Start-Up
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Group 9g: Options e

This group confi

ures f i ;
the drive, gures for options

= ahee

COMM PROT SEL

Selects the communication protocol.

0 = NOT SEL — No communication protocol selected.

1= STD MODBUS — The drive communicates with Modbus via the RS485 channel
* See also parameter Group 53 EFB PROTOCOL.

2 = N2 — Enables fieldbus communication with the drive usin Metasys N2 protocol via the RS485 serial link (X1-
e ; g
communications terminal). ) o
3 = FLN — Enables fieldbus communication with the drive using FLN protocol via the RS485 serial link (X1-
communications terminal). o .
4 = EXT FBA — The drive communicates via a fieldbus adapter module in option slot 2 of the drive.
« See also parameter Group 51 EXT COMM MODULE. . ) . o )
5 = BACNET —pEnables fieldbus communication with the drive using BACnet protocol via the RS485 serial link (X1
communications terminal).

0...5

(X1-communications, terminal).

Start-Up
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Embedded Fieldbus .

Overview | d
accept control from an external system using standar

etupto
The ACHS50 can be set up unication, the ACH550 can

serial communication protocols. When using serial comm
either:
. Receive all of its control information from the fieldbus, or

- Be controlled from some combination of fieldbus control and other available
contral locations, such as digital or analog inputs, and the control panel.

i Fieldbus Controller ‘

Fieldbus

)%

Other Devices

Connect using either:

. Standard embedded fieldbus (EFB) at
terminals X1:28...32 a

. Fieldbus adapter (FBA) module H
mounted in slot 2 (option Rxxx) ]

Two basic serial communications configurations are available:

» Embedded fieldbus (EFB) — Using the RS485 interface at terminals X1:28...32 on
the control board, a control system can communicate with the drive using the
Modbus® protocol. (For protocol and profile descriptions, see "Modbus Protocol
Technical Data", "ABB Control Profiles Technical Data", etc. starting on page
170.):

— Modbus®

— Metasys® N2

— APOGEE® FLN
— BACnet®

« Fieldbus adapter (FBA) — See "Fieldbus Adapter" on page 224.

Embedded Fieldbus
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Control Interface

In general, the pag;j
consists of:

Protocol
hﬁ‘__—'*
Modbus

Output Words
— Control word
— Referencet
— Reference2

* Input Words

— Status word

Actual value 1
Actual value 2
Actual value 3
Actual value 4
Actual value 5
Actual value 6
Actual value 7
Actual value 8

I

Control Interface

The content of thes
details on the profiles used, see

Reference for more information

€ words is defined by profiles. For

155

"AEB Control Profiles Technical Data"

N2

« Binary output objects
« Analog output objects
« Binary input objects
« Analog input objects

"N2 Protocol Technical Data"

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 objects

"BACnet Technical Data"

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.

Planning

Network planning should address the following questions:

« What types and quantities of devices must be connected to the network?

«  What control information must be sent down to the drives?

+  What feedback information must be sent from the drives to the controlling

system?

Embedded Fieldbus
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tion — EFB

Mechanical and Electrical Installa
only while the drive is disconnected

Warning! Connections should be made
& from the power source.

Drive terminals 28...32 are for RS485 communications.

Use Belden 9842 or equivalent. Belden 9842 is a dual twisted, shielded pair cable
with a wave impedance of 120 1

Use one of these twisted shielded pairs for the RS485 link. Use this pair to
connect all A (-) terminals together and all B (+) terminals together.

Use one of the wires in the other pair for the logical ground (terminal 31), Ieavmg
one wire unused. :

Do not directly ground the RS485 network at any point. Ground all devices on the
network using their corresponding 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 network using 120 Q
resistors at both ends of the network. Use the DIP switch to connect or disconnect
the termination resistors. See following diagram and table.

Terminated Terminated
Station Station Station Station
X1 | ldentification Hardware Description
28 | Screen RS485 Multidrop application RS485 interface
29 | B (Positive +) 28[SCR J2 J2
SCR 5918 =
30 | A (Negative -) + 30TA A
N A ON
31 | AGND GND | 31|AGND ON
32|SCR Lo o
32 | Screen SCR N OFF position ~ ON position
f Bus termination
GND

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 connect
the incoming 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.

— "Activate Drive Control Functions — EFB" on page 160.

— The appropriate EFB protocol specific technical data. For example, "Modbus
Protocol Technical Data" on page 170.

Embedded Fieldbus
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Serial Communication Selection

To activate the serial communication, set parameter 980

* 1(STD MoDBUS).
+ 2(N2)
* 3 (FLN)

+ 5 (BACNET)

2 COMM PROTOCOL SEL =

Note! If you cannot see the desired selection on the panel, your drive does not have

that protocol software in the application memory.

Serial Communication Configuration

Setting 9802 automatically sets the appropriate default values in parameters that
define the communication process. These parameters and descriptions are defined

below. In particular, note that the station Id may require adjustment.

EFB Protocol Reference

Defines 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
9.6 kbits/s
19.2 kbits/s
38.4 kbits/s
57.6 kbits/s
76.8 kbits/s

the default value for this
parameter is: 9.6

selected,

is: 9600.
Do not e

Code Description
Modbus | N2 | FLN | BACnet
5301 | EFB PROTOCOL ID Do not edit. Any non-zero value entered for parameter 9802
Contains the identification and | COMM PROT SEL, sets this parameter automatically. The
program revision of the forrpz_at is: XXYY, where xx = protocol ID, and YY = program
protocol. revision.
5302 | EFB STATION ID Set each drive on the network | Sets MS/TP MAC ID. A
Defines the node address of | With @ unique value for this temporary value of 0
the RS485 link. parameter. places the protocol
When this protocol is selected, | channel in reset.
the default value for this
parameter is: 1
Note: For a new address to
take affect, the drive power
must be cycled OR 5302 must
first be set to 0 before selecting
a new address. Leaving 5302 =
0 places the RS485 channel in
reset, disabling communication.
5303 | EFB BAUD RATE When this protocol is selected, | When this protocol is

dit.

Embedded Fieldbus
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value for this parameter
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Description

FLN
When this protocol is selected, the default

When this

t
o [ | PN [ BAo |

ACHS550-UH User's Manual

EFB PARITY - i ter is: 0
Defines the data length, parity prc[;toi:oclius value for this parame t
and stop bits to be used with Sﬁ eg ? - Sets MS/TP character
the RS485 link communication. :.raelueefgly format.
- The same settings must be | ic

used in all on-line stations. parameter
0 = 8n1 — 8 data bits, No parity, | is: 1

one stop bit.
1 = 8nN2 — 8 data bits, No parity,

two stop bits.
2 = 8e1 - 8 data bits, Even

parity, one stop bit.
3 =801 - 8 data bits, Odd

parity, one stop bit.

5305 | EFB CTRL PROFILE When this | N/A. When this protocol is selected, the
Selects the communication protocol is | default value for this parameter is: 0.
profile used by the EFB selected, | Changing the value for this parameter has no
protocol. ‘h? deffauit affect on this protocol's behavior.

0 = ABB DRV LIM — Operation of :;sue =
Control/Status Words
conform to ABB Drives i[;&}rglmeter
Profile, as used in ACH400. ’
1 = DCU PROFILE — 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 ACHB00/
800.
5310 | EFB PAR10 Not used Sets them response turnaround time in
for Comm | milliseconds. When this protocol is selected,
setup. the default value is:
3 msec. | 0 msec. | 5 msec.
5311 | EFB PARM1 Not used for Comm setup. This parameter, together

with parameter 5317, EFB
PAR 17, sets BACnet
instance IDs:

* Fortherange 1to
65,535: This
parameter sets the 1D
directly (5317 must be
0). For example, the
following values set
the 1D to 49134: 5311 _
=49134 and 5317 = 0.

+ ForDs > 65,335: The
ID equals 5311’s value
plus 10,000 times
5317’s value. For
example, the following
values set the ID to
71234: 5311 = 1234
and 5317 =7.

Embedded Fieldbus
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Code Description EFB Protocol Reference
_ Modbus N2 , FLN BACnet
14 | EFB PAR14 Not used for Comm setup. Enables autobaud
detection.
0 = pisaBLE
1 = ENABLE

5315 | EFB PAR15 Displays the detected

baud rate when autobaud
detection is used.

5317 | EFB PAR17 This parameter works
with parameter 5311 to
set BACnet instance |Ds.
See parameter 5311.

Note! After any changes to the communication settings, protocol must be
reactivated by either cycling the drive power, or by clearing and then restoring the
station Id (5302).

Embedded Fieldbus
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Activate Drive Control Functions — EFB

Controlling the Drive
Fieldbus control of various drive functions requires configuration to:

. Tell the drive to accept fieldbus control of the 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. For the protocol-specific details, see the document supplied
with the FBA module.

Start/Stop Direction Control
Using the fieldbus for start/stop/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 dependent.)

Protocol Reference
1
Drive Parameter Value Description WMoshus
— N2 | FLN | BACnet
ABB DRV | proriLE
1001 | exT1 10 (comm) | Start/Stop by 40001 40031 BO1 |24 | BV10
COMMANDS fieldbus with Ext1 | bits 0...3 | bits 0, 1
selected.
1002 |ExT2 - | 10 (comm) | Start/Stop by 40001 40031 BO1 |24 |BV10
COMMANDS fieldbus with Ext2 | bits 0...3 | bits 0, 1
selected.
1003 | DIRECTION | 3 (REQUEST) | Direction by 4002/ 40031 BO2 |22 |BV11
fieldbus. 40032 bit 3

1. For Modbus, the protocol reference can depend on the profile used, hence two columns in these
tables. One column refers to the ABB Drives profile, selected when parameter 5305 = 0 (ABB DRV
Lim) or 5305 = 2 (ABB DRV FULL). The other column refers to the DCU profile selected when
parameter 5305 = 1 (Dcu PROFILE). See "ABB Control Profiles Technical Data" on page 178.

2. The reference provides direction control — a negative reference provides reverse rotation.

Embedded Fieldbus
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Input Reference Select

Using the fieldbus to Provide input references to the drive requires:
* Drive parameter values set as defined below.

* Fieldbus controller sy

pplied referenc i i i
lonsfio i tehtsg by P € word(s) in the appropriate location. (The

the Protocol Reference, which is protocol dependent.)

Protocol Reference
Drive Parameter | Value Setting Modbus
N
ABB DRV DCuU 2 FLN BACnet
PROFILE
1102 | ExT1/EXT2 | 8 (COMM) | Reference set 40001 40031 BO5 |26 | BV13
SEL selection by fieldbus. | bit 11 bit 5
1103 | REF1 SEL | 8 (comm) | Input reference 1 by 40002 AO1 |80 | AV16
fieldbus.
1106 | REF2 SEL | 8 (comM) | Input reference 2 by 40003 AO2 |61 | AV17
fieldbus.

Reference Scaling
Where required, REFERENCES can be scaled. See the following, as appropriate:
+ Modbus 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 of points 60 and 61 in the "FLN Protocol Technical Data" section.

Embedded Fieldbus
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Miscellaneous Drive Control

Using the fieldbus for misc
. Drive parameter values set as defined below.

ellaneous drive control requires:

. Fieldbus controller supplied reference word(s) in t.he ?ppropriate location. t(The
location is defined by the Protocol Reference, which is protocol dependent.)

./—_—F ] Protocol Reference
- Setti Modbus
Drive Parameter | Value etting oy N2 | FLN | BACnet
ABBDRV | opoFILE
1601 | RUN 7 (comn) | Run enable by 40001 40031 BO4 |35 BV12
ENABLE fieldbus. bit 3 bit 6
(inverted)
1604 | FAULT 8 (comM) | Fault reset by 40001 40031 BO6 |94 |BV14
RESET SEL fieldbus. bit 7 bit 4
1606 | LoCcAL 8 (comm) | Source for local Does not | 40031
LOCK lock selection is the | apply bit 14
fieldbus.
1607 | PARAM 1 (sAave) | Saves altered 41607 40032 BO18 | N/A'
SAVE parameters to bit 2
memory (then value
returns to 0).
1608 | START 7 (comm) | Source for start Does not | 40032 BV20
ENABLE 1 enable 1 is the apply. bit 2
fieldbus Command
word.
1609 | START 7 (comm) | Source for start 40032 BvV21
ENABLE 2 . | enable 2 is the bit 3
fieldbus Command
word.
2013 | MIN 7 (comm) | Source for minimum 40031
TORQUE torque selection is bit 15
SEL the fieldbus.
2014 | MAX 7 (comm) | Source for
TORQUE maximum torque
SEL selection is the
fieldbus.
2201 | aAcC/DEC | 7 (comm) | Source for ramp 40031
1/2 SEL pair selection is the bit 10
fieldbus.

1. Use Memorize Point command.

Embedded Fieldbus
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Relay Output Control

Using the fi

*+ Fieldbus controller su
location is defined by

eldbus for relay output control requires:
Drive parameter values set as defined below.

763

pplied reference word(s) in the appropriate location. (The
the Protocol Reference, which is protocol dependent.)

Protocol Reference
Drive Parameter | Value Setting sk
ABE D DCu N2 | FLN | BACnet
RV | PROFILE

1401 | RELAY 35 Relay Output 1 40134 bit 0 or 00033 | BO7 |40 |BOO
OuTPUT 1 | (Comm) | controlled by fieldbus.

1402 | RELAY 35 Relay Output 2 40134 bit 1 or 00034 | BO8 |41 |BO1
OUTPUT 2 | (CommM) | controlled by fieldbus.

1403 | RELAY 35 Relay Output 3 40134 bit 2 or 00035 | BO9 |42 |BO2
OUTPUT 3 | (comM) | controlled by fieldbus.

1410" | RELAY 35 Relay Output 4 40134 bit 3 or 00036 | BO10 |43 | BO3
OUTPUT 4 | (comm) | controlled by fieldbus.

14117 | RELAY 35 Relay Output 5 40134 bit 4 or 00037 | BO11 | 44 BO4
OUTPUT 5 | (comm) | controlled by fieldbus.

1412" | RELAY 35 Relay Output 6 40134 bit 5 or 00038 | BO12 | 45 BO5
OUTPUT 6 | (ComMm) | controlled by fieldbus.

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 OUTPUT 1 and 1402 RELAY OUTPUT 1 = 35 (COMM).

Then, for example using N2:
* To turn Relay 1 On: Force object BO7 to On.
+ To turn Relay 2 On: Force object B08 to On.

+ To turn both Relay 1 and 2 On: Force objects BO7 and B08 On.

Note! Relay status feedback occurs without configuration as defined below.

Protocol Reference
pHoE Value Setting Modbus
Parameter N2 | FLN | BACnet
ABB DRV | DCU PROFILE

0122 | RO 1-3 Relay 1...3 40122 0122 Bl4... |76... |BIQ...
STATUS | status. BI6 78 B2

0123 | RO 4-6 Relay4...6 40123 0123 BI7..., | 79:: | Bl8as
STATUS | status. BI9 81 BI5 J

Embedded Fieldbus
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Analog Output Control |
Using the fieldbus for analog output control requires:
« Drive parameter values set as defined below.

. Fieldbus controller supplied reference word(s) in the appropriate location. (The
location is defined by the Protocol Reference, which is protocol dependent.)

Protocol Reference

Modbus

ABB bcu
DRV PROFILE

Drive Parameter Value Setting

N2 | FLN | BACnet

1501 | A01 CONTENT | 135 (coMm | Analog Output 1 - - - -

SEL VALUE 1) controlled by
writing to
0135 | cOMM VALUE 1 - parameter 0135. 40135 AO14 |46 | AOO
1507 | AO2 CONTENT | 136 (coMM | Analog Output 2 - - - -
SEL VALUE 2) controlled by
writing to
0136 | comm VALL_J-E 2= parameter 0136. 40136 AO15 | 47 | AD1

PID Control Setpoint Source
Use the following settings to select the fieldbus as the setpoint source for PID loops:

Protocol Reference

Modbus

Drive Parameter Value Setting
ABB bcu N2 | FLN | BACnet
DRV | PROFILE
4010 | SET POINT | 8 (COMM Setpoint is either: 40003 AOZ |61 | AV17
SEL (Set 1) | VALUE 1) + Input Reference 2 (+/
4110 | seT POINT 9 (comm + -I* Al1). Control
SEL (Set2) [Al) requires parameter
10 1106 value = comm.

4210 | SET POINT
SEL (Ext/
Trim)

Process PID
setpoint. Control
requires parameter
1106 value = pid1
out and parameter
4010 value = comm.

(comm™art)

Communication Fault

When using fieldbus control, specify the drive's action if serial communication is lost.

Drive Parameter Value Description
3018 | coMM FAULT FUNC | O (NOT SEL) Set for appropriate drive response. .
1 (FAULT)

2 (CONST SP7)
3 (LAST SPEED)

3019 | coMM FAULT TIME | Set time delay before acting on a communication loss.

Embedded Fieldbus
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Feedback from the Drive — EFB

Pre-defined Feedback

Inputs to the controller
protocol. This feedbac
a sample of feedback
listings in the technica

(drive outputs) have pre-defined meanings established by the
k does not require drive configuration. The following table lists
data. For a complete listing, see input word/point/object
I data for the appropriate protocol starting on page 170.

Drive Parameter Protocol Reference ]
Modbus N2 FLN BACnet
0102 | SPEED 40102 Al3 5] AVO
0103 | FREQ OUTPUT 40103 Al1 2 AV1
0104 | CURRENT 40104 Al4 6 AV4
0105 | TORQUE 40105 Al5 7 AV5
0106 | POWER 40106 Ale 8 AVE
0107 | DC BUS VOLT 40107 Al11 13 AV2
0109 | OUTPUT VOLTAGE 40109 Al12 14 AV3
0115 | KWH COUNTER 40115 Al8 10 AVE
0118 | DI1-3 STATUS —bit 1 (DI3) 40118 Bl12 72 BI6, BI7, BI8
0122 | RO1-3 STATUS 40122 Bl4, BI5, BI6 | 76, 77,78 | BIO, BI1, BI2
0301 | FB STATUS WORD —bit 0 (STOP) | 40301 bit0 | BI1 23 BVO
0301 | FB STATUS WORD - bit 2 (REV) |40301bit2 |BI2 21 BV1

Note! With Modbus, any parameter can be accessed using the format: 4 followed by
the parameter number. ‘

Mailbox Read/Write

The ACH550 provides a “Mailbox” function to access parameters that have not been
pre-defined by the protocol. Using mailbox, any drive parameter can be identified
and read. Mailbox can also be used to adjust parameter settings by writing a value to
any parameter identified. The following table describes the use of this function.

Protocol Reference
Name Description
am P Modbus! | N2 FLN | BACnet

Mailbox Enter the number of the drive parameter | Does not |AO19 |95 AV25
Parameter | to access. apply.
Mailbox Contains the parameter value after a AQ20 96 AVZ6
Data read, or enter the desired parameter

value for a write.
Mailbox A binary value triggers a read — the value BO19 |97 BV15
Read of the “Mailbox Parameter” appears in

“Mailbox data”.
Mailbox A binary value triggers a write — the drive BO20 98 BV16
Write value for the “Mailbox Parameter” :

changes to the value in “Mailbox data”.
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i . 4 followed b
1. As noted above, Modbus provides direct access to all parameters using the format: 4 fol Y

the parameter number.

Actual Value Scaling

The scaling of actual values can be protocol dependent. In genefal, for Actual
Values, scale the feedback integer using the parameter_’s resolution. (See
"parameter Descriptions” section for parameter resolutions.) For example:

Feedback Parameter (Feedback Integer) * (Parameter Resolution) = Scaled Value
Integer Resolution
1 0.1 mA 1*0.1mA=0.1TmA
10 0.1% 10*0.1%=1%

Where parameters are in percent, the "Parameter Descriptions" section specifies
what parameter corresponds to 100%. In such cases, to convert from percent to
engineering units, multiply by the value of the parameter that defines 100% and
divide by 100%. For example:

Feedback Parame_ter P:fa:;ee?:rtr:at (Feedback Integer) * (Parameter Resolution) *
Integer | Resolution | "y e 200% (Value of 100% Ref.) / 100% = Scaled Value

10 0.1% 1500 rpm’ 10*0.1% * 1500 RPM / 100% = 15 rpm ]

100 0.1% 500 Hz? 100 * 0.1% * 500 Hz / 100% = 50 Hz

1. Assuming, for the sake of this example, that the Actual Value uses parameter 9908 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 NOM FREQ
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 not. To confirm, see the following sections, as
appropriate: ‘

» "N2 Analog Input 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.

Embedded Fieldbus
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Diagnostics - EFB

Fault Queue for Drive Diagnostics

For general ACH550 dia

gnostics information, "Di o
244. The three most rec ses Diignosies

starting on page
ent ACH550 faults are reported to the fieldbus as deﬁr?ed

below.
’7 =
Drive Paramietar Protocol Reference
Modbus N2 FLN BACnet!
0401 | Last Fault 40401 17 90 AV18
0412 | Previous Fault 1 40402 18 91 AV19
0413 | Previous Fault 2 40403 19 92 AV20

Serial Communication Diagnostics
Network problems can be caused by multiple sources. Some of these sources are:
* Loose connections
*+ Incorrect wiring (including swapped wires)
= Bad grounding
« Duplicate station numbers
« Incorrect setup of drives or other devices on the network

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.)
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Loss of Communication » o
The ACH550 behavior, if communication is lost, was configured in COT_TL";Fr\;\CEat'II%ne
Fault". The parameters are 3018 COMM FAULT FUNC and 3019 QOA&MtFﬁU .
"parameter Descriptions” section describes these parameters in aelail.

No Master Station on Line
If no master station is on line: Neither the EFB OK MESSAGES nor the errors (5307 EFB
CRC ERRORS and 5308 EFB UART ERRORS) increase on any of the 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 Stations

If 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 UART ERRORS advances.

To correct: Check all station numbers and edit conflicting values.
Swapped Wires

If 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 RS-485 lines are not swapped.
Fault 28 — Serial 1 Err

If the drive’s control panel shows fault code 28 “SERIAL 1 ERR”", check for either of the
following:

+ The master system is down. To correct, resolve problem with master system.

«  The communication connection is bad. To correct, check communication
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 correct,
increase the time set by parameter 3019 COMM FAULT TIME.

Fault 31 — EFB1

For BACnet: If the drive's control panel shows fault code 31 “EFB1”, the drive has an
invalid object instance ID. To correct, use parameters 5311 and 5317 and establish a
unigue drive ID that is in the range 1 to 4,194,303.
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Faults 31...33 — EFB1...EFB3

Fx-cept as ncl)ted apove, these three EFB fault codes (listed for the drive in
Diagnostics" starting on page 244, fault codes 31 ...33) are not used.

Intermittent Off-line Occurrences

The problems described above are the most common problems encountered with
ACHS550 serial communication. Intermittent problems might also be caused by:

» Marginally loose connections,
« Wear on wires caused by equipment vibrations,

+ Insufficient grounding and shielding on both the devices and on the
communication cables.

T SR S
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Mapping Summary
The following table sdmm
I/0) and Modbus referenc
ACH550

* Control Bits
* Relay Outputs

arizes the mapping between the ACH
. 550 (parameter
€ space. For details, see "Modbus Addres(s?ng" belovf ane

Modbus Reference

Supported Function Codes
Coils(0xxxx) * 01— Read Coil Status

* 05 - Force Single Coil

* 15 — Force Multiple Coils

+ Status Bits Discrete Inputs(1xx¢x) + 02 - Read Input Status
+ Discrete Inputs

* Analog Inputs Input Registers(3x00cx) * 04 —Read Input Registers

* Parameters Holding Registers(4xxxx) |+ 03— Read 4X Registers

» Control/Status Words + 06 — Preset Single 4X Register

+ References * 16 — Preset Multiple 4X Registers

* 23 — Read/Write 4X Registers

Communication Profiles

When communicating by Modbus, the ACH550 supports multiple profiles for control
and status information. Parameter 5305 (EFB CTRL PROFILE) selects the profile used.

* ABB DRV LIM — The primary (and default) profile is the ABB DRV LIM 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 PROFILE — Another profile is called the DCU PROFILE profile. It 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
ACSBO00 drives. This profile is also based on the PROFIBUS interface, and
supports two control word bits not supported by the ABB DRV LIM profile.

Modbus Addressing

With Modbus, each function code implies access to a specific Modbus reference set.
Thus, the leading digit is not included in the address field of a Modbus message.

Note: The ACH550 supports the zero-based addressing of the Modbus
specification. Holding register 40002 is addressed as 0001 in a Modbus message.
Similarly, coil 33 is addressed as 0032 in a Modbus message.

Refer again to the "Mapping 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
Oxxxx Modbus set called Modbus Coils:

« Bit-wise map of the CONTROL WORD (selected using parameter 5305 EFB CTRL
PROFILE). The first 32 coils are reserved for this purpose.

Relay output states, numbered sequentially beginning with coil 00033.
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izes the Oxxxx reference set:

ABB DRV FULL

- PROFILE

Modbus lnt(e;{:al:l’ :E;%Tea;l)o" ﬁ%ﬂﬂg\;w _‘D(C_E‘%Ef:”__ (5305 = 2)
00001 | conTROL WORD — Bit0 | OFF1* STOP OFF1*

00002 | conTROL WORD — Bit 1 | OFF2* START OFF2*

00003 | CONTROL WORD — Bit2 | OFF3" REVERSE OFF3*

00004 | coNTROL WORD — Bit 3 | START LOCAL START

00005 CONTROL WORD — Bit 4 | N/A RESET RAMP_QUT_ZERO*

00006 | CONTROL WORD — Bit5 | RAMP_HOLD* EXT2 RAMP_HOLD*

00007 | CONTROL WORD — Bit 6 | RAMP_IN_ZERO* | RUN_DISABLE RAMP_IN_ZERO*

00008 CONTROL WORD — Bit 7 | RESET STPMODE_R RESET

00009 | coNTROL WORD —Bit 8 | N/A STPMODE_EM N/A

00010 CONTROL WORD — Bit 9 | N/A STPMODE_C N/A

00011 CONTROL WORD — Bit 10 | N/A RAMP_2 REMOTE_CMD*

00012 | CONTROL WORD — Bit 11 | EXT2 RAMP_OUT_0 EXT2

00013 CONTROL WORD — Bit 12 | N/A RAMP_HOLD N/A

00014 CONTROL WORD — Bit 13 | N/A RAMP_IN_O N/A

00015 CONTROL WORD — Bit 14 | N/A REQ_LOCALLOCK | N/A

00016 | CONTROL WORD — Bit 15 | N/A TORQLIM2 N/A

00017 | cONTROL WORD — Bit 16 | Does not apply FBLOCAL_CTL Does not apply

00018 CONTROL WORD ~ Bit 17 FBLOCAL_REF

00019 CONTROL WORD — Bit 18 START_DISABLE1

00020 CONTROL WORD — Bit 19 START_DISABLEZ2

00021... | Reserved Reserved Reserved Reserved

00032

00033 RELAY QUTPUT 1 Relay Output 1 Relay Output 1 Relay Output 1

00034 RELAY OUTPUT 2 Relay Output 2 Relay Qutput 2 Relay Output 2

00035 RELAY OUTPUT 3 Relay Output 3 Relay Output 3 Relay Output 3

00036 RELAY QUTPUT 4 Relay Output 4 Relay Output 4 Relay Output 4

00037 RELAY QUTPUT 5 Relay Output 5 Relay Output 5 Relay Output 5

00038 | RELAY OUTPUT 6 Relay Output 6 Relay Output 6 Relay Output 6
* = Active low

For the Oxxxx registers:

Status is always readable.

+ Forcing is allowed by user configuration of the drive for fieldbus control.

+ Additional relay outputs are added sequentially.
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Th
e ACH550 supports the following Modbus function codes for coils:
Function Code |

Description

Read coil status

05
15 (OxOF Hex)

Force single coil

Force multiple coils N

“!xxxx Mapping — Modbus Discrete Inputs. The drive maps the following
information to the 1xxxx Modbus set called Modbus Discrete Inputs:

* Bit-wise map of the STATUS WORD (selected using parameter 5305 EFB CTRL
PROFILE). The first 32 inputs are reserved for this purpose.

» Discrete hardware inputs, numbered sequentially beginning with input 33.

The following table summarizes the 1xxxx reference set:

Modbus Internal Location ABB DRV DCU PROFILE
Ref. (All Profiles) (5305=00r2) . (5305=1)

10001 STATUS WORD — Bit 0 RDY_ON READY

10002 | STATUS WORD — Bit 1 RDY_RUN ENABLED

10003 STATUS WORD — Bit 2 RDY_REF STARTED

10004 STATUS WORD — Bit 3 TRIPPED RUNNING

10005 STATUS WORD — Bit 4 OFF_2_STA* ZERO_SPEED

10006 STATUS WORD — Bit 5 OFF_3_STA* ACCELERATE

10007 STATUS WORD — Bit 6 SWC_ON_INHIB DECELERATE

10008 STATUS WORD — Bit 7 ALARM AT_SETPOINT

10009 STATUS WORD — Bit 8 AT_SETPOINT | LIMIT

10010 STATUS WORD — Bit 9 REMOTE SUPERVISION

1db11 STATUS WORD — Bit 10 ABOVE_LIMIT REV_REF

10012 STATUS WORD — Bit 11 EXT2 REV_ACT

10013 STATUS WORD — Bit 12 RUN_ENABLE PANEL_LOCAL

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 FAULT

10017 STATUS WORD — Bit 16 Reserved ALARM

10018 STATUS WORD — Bit 17 Reserved REQ_MAINT

10019 STATUS WORD — Bit 18 Reserved DIRLOCK

10020 STATUS WORD — Bit 19 Reserved LOCALLOCK

10021 | STATUS WORD —Bit20 | Reserved CTL_MODE ’

10022 STATUS WORD — Bit 21 Reserved Reserved

10023 STATUS WORD — Bit 22 Reserved Reserved

10024 STATUS WORD — Bit 23 Reserved Reserved

10025 STATUS WORD — Bit 24 Reserved Reserved

10026 STATUS WORD — Bit 25 Reserved Reserved

10027 | STATUS WORD - Bit26 | Reserved REQ_CTL
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i DRV DCU PROFILE
M%::;? > '“tflﬁ‘i:"é‘%‘f?;'f" (53.3?3= 0or2) (5305 =1)
10028 STATUS WORD — Bit 27 Reserved REQ_REF1 J
10029 STATUS WORD — Bit 28 Reserved REQ_REF2
10030 STATUS WORD — Bit 29 Reserved REQ_REF2EXT
10031 STATUS WORD — Bit 30 Reserved ACK_STARTINH
10032 STATUS WORD — Bit 31 Reserved ACK_OFF_ILCK
10033 DIl DI DI
10034 |o2 DI2 DI2
10035 | DI3 DI3 DI3
10036 DI4 Dl4 Dl4
10037 | DI5 DI5 DI5
10038 | DIB DI6 DI6

* = Active low

For the 1xxxx registers:
- Additional discrete inputs are added sequentially.

The ACH550 supports the following Modbus function codes for discrete inputs:

Function Code Description

02 Read input status

Ioxx Mapping — Modbus Inputs. The drive maps the following information to the
3xxxx Modbus addresses called Modbus input registers:

* Any user defined analog inputs.

The following table summarizes the input registers:

: Internal
R“:;c::::ge Location Remarks
(All Profiles)
30001 Al This register shall report the level of Analog Input 1 (0...100%).
30002 A2 This register shall report the level of Analog Input 2 (0...100%).

The ACHS550 supports the following Modbus function codes for 3xxxx registers:

Function Code Description

04 Read 3xxxx input status

4xxxx Register Mapping. The drive maps its parameters and other data to the
4xxxx holding registers as follows:

+ 40001...40099 map to drive control 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 to drive parameters are invalid. If there is an attempt to read or
write outside the parameter addresses, the Modbus interface returns an
exception code to the controller.
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The followin
g table summarizes ; ;
4x00x registers above 40060 Set:fhzxgxednve control registers 40001...40099 (for
0102): parameter list, e.g. 40102 is parameter
MOdbus REgiSter ACCESS—I’\
40001 i Remarks
OL WO :
e G Maps directly to the profile's conNTROL woRp. Supported
only if 5305 = 0 or 2 (ABB Drives profile). Parameter
L 1 5319 holds a copy in hex format.
40002 Reference 1 R/W Range = 0...+20000 (scaled to 0...1105 Rer1 MAX), or
-20000...0 (scaled to 1105 ReF1 maX...0).
40003 Reference 2 R/W Range = 0...+10000 (scaled to 0...1108 REF2 MAX), or
-10000...0 (scaled to 1108 REF2 max...0).
40004 STATUS WORD R Map§ directly to the profile's sTATUS WORD. Supported
only if 5305 = 0 or 2 (ABB Drives profile). Parameter
5320 holds a copy in hex format.
40005 Actual 1 ) R By default, stores a copy of 0103 oUTPUT FREQ. Use
(select using 5310) parameter 5310 to select a different actual value for this
register.
40006 Actual 2 R By default, stores a copy of 0104 CURRENT. Use
(select using 5311) parameter 5311 to select a different actual value for this
register. )
40007 Actual 3 R By default, stores nothing. Use parameter 5312 to
(select using 5312) select an actual value for this register.
40008 Actual 4 R By default, stores nothing. Use parameter 5313 to
(select by 5313) select an actual value for this register.
40009 Actual 5 R By default, stores nothing. Use parameter 5314 to
(select using 5314) select an actual value for this register.
40010 Actual 6 R By default, stores nothing. Use parameter 5315 to
(select using 5315) select an actual value for this register.
40011 Actual 7 R By default, stores nothing. Use parameter 5316 to
(select using 5316) select an actual value for this register.
40012 Actual 8 R By default, stores nothing. Use parameter 5317 to
(select using 5317) select an actual value for this register.
40031 ACH550 CONTROL R/W Maps directly to the Least Significant Word of the DCU
WORD LSW profile's CONTROL WORD. Supported only if 5305 = 1.
See parameter 0301.
40032 ACHS550 CONTROL R Maps directly to the Most Significant Word of the DCU
WORD MSW profile's CONTROL WORD. Supported only if 5305 = 1.
See parameter 0302.
40033 ACH550 sTATUS R Maps directly to the Least Significant Word of the DCU
WORD LSW profile's CONTROL WORD. Supported only if 5305 = 1.
See parameter 0303.
40034 ACHS550 sTATUS R Maps directly to the Most Significant Word of the DCU
WORD MSW profile’'s CONTROL WORD. Supported only if 5305 =-1.
See parameter 0304.
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[ eter
For the Modbus protocol, drive parameters in group 53 report the param

mapping to 4xxxx Registers.

Description

EFB PAR 10 ‘
Specifies the parameter mapped to Modbus register 40005.

5311 EFB PAR 11
Specifies the parameter mapped to Modbus register 40006.

5312 | EFBPAR 12
Specifies the parameter mapped to Modbus register 40007.

5313 | EFBPAR 13

Specifies the parameter mapped to Modbus register 40008.
5314 | EFB PAR 14

Specifies the parameter mapped to Modbus register 40009.
5315 EFB PAR 15

Specifies the parameter mapped to Modbus register 40010.
5316 | EFB PAR 16

Specifies the parameter mapped to Modbus register 40011.
5317 EFB PAR 17

Specifies the parameter mapped to Modbus register 40012.
5318 Reserved.

5319 EFB PAR 19

Holds a copy (in hex) of the CONTROL WORD, Modbus register 40001.

5320 |EFBPARZ20
Holds a copy (in hex) of the sTATUS WORD, Modbus register 40004.

5310

Except where restricted by the drive, all parameters are available for both reading
and writing. The parameter writes are verified for the correct value, and for a valid
register addresses.

Note! Parameter writes through standard Modbus are always volatile i.e. modified
values are not automatically stored to permanent memory. Use parameter 1607
PARAM. SAVE to save all altered values.

The ACH550 supports the following Modbus function codes for 4xxxx registers:

Function Code Description
03 Read holding 4xxxx registers
06 Preset single 4xxxx register
16 (0x10 Hex) Preset multiple 4xxxx registers
23 (0x17 Hex) Read/write 4xxxx registers

Embedded Fieldbus
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ABB Control Profiles Technical Data

Overview

ABB Drives Profile -
The ABB Drives profile provides a standard profile that can be used on multiple
protocols, including Modbus and the protocols available on the FBA module. Two
implementations of the ABB Drives profile are available:

. ABB DRV FULL — This implementation standardizes the control interface with
ACS600 and ACS800 drives.

- ABB DRV LIM — This implementation standardizes the control interface with
ACS400 drives. This implementation does not 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 interface to 32 bits, and is the
internal interface between the 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 defined as the source for controlling
commands (set using parameters 1001 EXT1 COMMANDS, 1002 EXT2 COMMANDS
and 1102 EXT1/EXT2 SEL).

« The serial 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 MODBUS), and parameter 5305 EFB CTRL
PROFILE = 2 (ABB DRV FULL).

Embedded Fieldbus
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ABB Drives Profile

The following table and the

state dj . .
CONTROL WORD content L e diagram later in this sub

the ABB Drives Profile,

ABB Drives Profile (EFB) conTROL worp
Bit Name Value Commanded
State Comments

0 OFF1
CONTROL 1 READY TO OPERATE | Enter READY TO OPERATE

0 EMERGENCY OFF

-section describe the

Driye ramps to stop according to currently
active deceleration ramp (2203 or 2205)

Normal command sequence:
= Enter oFf1 acTivVE

* Proceed to READY TO swiTCH ON,
unless other interlocks (OFF2, oFF3) are
active,

1 OFF2 1 OPERATING Continue operation (OFF2 inactive)
CONTROL "
0 EMERGENCY OFF Drive coasts to stop.
Normal command sequence:
« Enter oFF2 ACTIVE
* Proceed to SWITCHON INHIBITED

2 OFF3 1 OPERATING Continue operation (OFF3 inactive)
CONTROL

0 EMERGENCY STOP Drive stops within in time specified by
parameter 2208.

Normal command sequence:
+ Enter oFr3 ACTIVE
« Proceed to SWITCH ON INHIBITED

WARNING! Be sure motor and driven
equipment can be stopped using this
mode.

3 INHIBIT 1 OPERATION Enter OPERATION ENABLED (Note the Run
OPERATION ENABLED enable signal must be active. See 1601. If
1601 is set to comm, this bit also actives
the Run Enable signal.)

0 OPERATION Inhibit operation. Enter OPERATION
INHIBITED INHIBITED

4 Unused (ABB DRV LiM)

RAMP_OUT_ 1 NORMAL OPERATION | Enter RAMP FUNCTION GENERATOR:
ZERO ACCELERATION ENABLED
(ABB DRV FULL)

0 RFG OUT ZERO Force ramp function generator output to
Zero. Drive ramps to stop (current and DC
voltage limits in force).

5 RAMP_HOLD 1 RFG OUT ENABLED Enable ramp function. -

Enter RAMP FUNCTION GENERATOR:
ACCELERATOR ENABLED

0 RFG OUT HOLD Halt ramping (Ramp Function Generator
output held)

6 RAMP_IN_ 1 RFG INPUT ENABLED | Normal operation. Enter OPERATING
ZERO

0 RFG INPUT ZERO Force Ramp Function Generator input to
zero.

Embedded Fieldbus
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Value

State

ABB Drives Profile (EFB) CONTROL WORD

Commanded

ACH550-UH User's Manual

Comments

Fault reset if an active fault exists (Enter

0=>1 | RESET SWITCH-ON INHIBITED). Effective if 1604 =
COMM.
0 OPERATING Continue normal operation
8.9 Unused
10 Unused (ABB DRV LIM)
REMOTE_CMD Fieldbus control enabled.
(ABB DRV FULL) Iy ~ CW #0 or Ref #0: Retain last CW and
Ref. ‘
« CW =0 and Ref = 0: Fieldbus control
enabled.
« Refand deceleration/acceleration ramp
are locked.
1 EXT CTRLLOC |1 EXT2 SELECT Select external control location 2 (EXT2).
= Effective if 1102 = comm.
0 EXT1 SELECT Select external control location 1 (EXT1).
Effective if 1102 = comm.
12...15 | Unused
DCU Profile
The following tables describe the CONTROL WORD content for the DCU profile.
DCU Profile coNTROL WORD (See Parameter 0301)
Bit Name Value | Command/Req. Comments
0 STOP 1 Stop | Stops according to either the stop
0 ( mode parameter or the stop mode
no op) requests (bits 7 and 8).
1 START 1 Start Simultaneous STOP and START
0 (no op) commands result in a stop command.
2 REVERSE 1 Reverse direction | This bit XOR'd with the sign of the
0 Eoraatd diestion reference defines direction.
3 LOCAL 1 Local mode When the fieldbus sets this bit, it steals
control and the drive moves to fieldbus
0 External mode local control mode.
4 RESET ->1 Reset Edge sensitive.
other | (no op)
5 EXT2 1 Switch to EXT2
0 Switch to EXT1
6 RUN_DISABLE 1 Run disable Inverted run enable.
0 Run enable on
¥ STPMODE_R 1 Normal ramp stop
mode
0 (no op)

Embedded Fieldbus
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ABB Drives Profile

The following table and the state diagram later
word content for the ABB Drives Profile.

ABB Drives Profile (EFB) STATUS WORD
Description

Bit Name Value | (¢correspond to states/boxes in the state diagram)

in this sub-section describe the status

—

0 RDY_ON READY TO SWITCH ON

NOT READY TO SWITCH ON

1
0

1 RDY_RUN 1 READY TO OPERATE
0 OFF1 ACTIVE

2 RDY_REF 1 OPERATION ENABLED

OPERATION INHIBITED

3 TRIPPED FAULT
No fault

OFF2 INACTIVE

o|lolo
“

-

4 OFF_2_STA

o

OFF2 ACTIVE
5 OFF_3_STA 1 OFF3 INACTIVE
OFF3 ACTIVE

6 SWC_ON_INHIB SWITCH-ON INHIBIT ACTIVE

SWITCH-ON INHIBIT NOT ACTIVE

= O] =] O

rd ALARM Warning/alarm (See "Alarm Listing” in the "Diagnostics”

section for details on alarms.)

0 No warning/alarm

8 AT_SETPOINT 1 OPERATING. Actual value equals (within tolerance limits)
the reference value.

0 Actual value is outside tolerance limits (not equal to
reference value).

9 REMOTE 1 Drive control location: REMOTE (EXT1 or EXT2)

0 Drive control location: LOCAL

10 ABOVE_LIMIT 1 Supervised parameter’s value > supervision high limit.

Bit remains "1" until supervised parameter’s value <
supervision low limit.

See group 32, Supervision

0 Supervised parameter’s value < supervision low limit.

Bit remains “0” until supervised parameter’s value >
supervision high limit.

See group 32, Supervision

a5 EXT CTRL LOC External control location 2 (ExT2) selected

External control location 1 (ExT1) selected

12 EXT RUN ENABLE External Run Enable signal received

O| =] O ==

No External Run Enable signal received

13... 15 | Unused

Embedded Fieldbus
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DCU Profile sTaTUS WORD (See Parameter 0304)

Bit Name Value Status
16 ALARM 1 An alarm is on.
; 0 No alarms are on.

17 REQ_MAINT 1 A maintenance request is pending.
0 No maintenance request is pending.

18 DIRLOCK 1 Direction lock is ON. (Direction change is locked out.)
0 Direction lock is OFF.

19 LOCALLOCK 1 Local mode lock is ON. (Local mode is locked out.)
0 Local mode lock is OFF.

20 CTL_MODE 1 Drive is in vector control mode.
0 Drive is in scalar control mode.

21...25 Reserved

26 REQ_CTL 1 Copy the control word
0 (no op)

27 REQ_REF1 1 Reference 1 requested in this channel.
0 Reference 1 is not requested in this channel.

28 REQ_REF2 1 Reference 2 requested in this channel.
0 Reference 2 is not requested in this channel.

29 REQ_REF2EXT 1 External PID reference 2 requested in this channel.
0 External PID reference 2 is not requested in this channel.

30 ACK_STARTINH 1 A start inhibit from this channel is granted.

' 0 A start inhibit from this channel is not granted.

31 ACK_OFF_ILCK 1 Start inhibit due to OFF button

0 Normal operation

Embedded Fieldbus
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i W
below describes the start-stop function of CONTROL WORD (CW)

. i file.
(SW) bits for the ABB Drives proil A

The state diagram
and STATUS WORD

From any state From any state
Emergency Off Fault
OFF3 (O 5&330)1' "Y' OFF2 (CW Bt1=0)
. OFF3 QFEZ: | s FAULT }— (SW Bit3=1)
(SW Bit5=0) = ACTIVE ACTIVE [—(SW Bit4=0)
f=0 /1=0 ’l_?- (CW Bit7=1)*
{>— v
From any state
SWITCH-ON .
OFF1 (CW Bit0=0) MAINS OFF INHBITED I (SW Bit6=1)
f=0/1=0 Power ON + L (CW Bit0=0)
p—-—-—-—.—q.
= A COD NOTREADY | s
70 SWITCH oN [ (SW Bit0=0)
(CW Bit3=0) + (CW xxxx oo xxxx x110)
wnem | OPERATION READY TO | /sw Bito=1
BV BI=D) INHIBITED swircHon [ WBI0=T)
+ (CW 20000 2000¢ 20(xx X111)
I~
= [}
cCD READY TO a
OPERATE (SW Bit1=1)
(CW Bit5=0) (CW Bit3=1 and
g SW Bit12=1)
} Y
OPERATION ;
D ENABLED [ (SWEIZ=1)
o A
(CW Bit6=0) (CW Bits=1)
= H
KEY
[ State RFG: ACCELERATOR
mm CW = CONTROL WORD ENABLED

SW = STATUS WORD C
=wa Path described in example (CW Bit6=1)

| = Param. 0104 CURRENT
f = Param. 0103 OUTPUT FREQ OPERATING — (SW Bit8=1)

RFG = Ramp Function Generator
g D ——Q—]

*This state transition also occurs if the fault is reset from any other source (e.g. digital input).

Embedded Fieldbus
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Reference Scaling

ABB Drives and DCU Profiles

The following table describes REFERENCE

—

ABB Drives and DCU Profiles

187

scaling for the ABB Drives profile,

Reference | R Reference i
ange Type Scaling Remarks
g ~32767 | Speed or | -20000 = -(par. 1105) Final reference limited b
frequenc 0=0 y
Y30767 Y 1104/1105. Actual motor
+20000 = (par. 1105) speed limited by 2001/2002
(20000 corresponds to 100%) | (speed) or 2007/2008
| (frequency).
REF2 -32767 | Speed or | -10000 = -(par. 1108) Final reference limited by
frequency |0=0 1107/1108. Actual motor
+32767 +10000 = (par. 1108) speed limited by 2001/2002
(10000 corresponds to 100%) | (speed) or 2007/2008
(frequency).
Torque -10000 = -(par. 1108) Final reference limited by
0=0 2015/2017 (torque1) or 2016/
+10000 = (par. 1108} 2018 (torque2).
(10000 corresponds to 100%)-
PID -10000 = -(par. 1108) Final reference limited by
Reference |0=0 4012/4013 (PID set1) or

+10000 = (par. 1108)
(10000 corresponds to 100%)

4112/4113 (PID set2).

Note! The setting of parameter 1104 REF1 MIN and 1107 REF2 MIN has no effect on
the scaling of references.

When parameter 1103 REF1 SELECT or 1106 REF2 SELECT is set to coMMm+AI1 or
COMM*Al1, the reference is scaled as follows:

ABB Drives and DCU Profiles

(100 - 0.5 * (par. 1105))%

Value ;
Reference Setting Al Reference Scaling
REF1 COMM+AIT | COMM (%) +(al (%) - 0.5"REF1 MAX (%))

Fieldbus Reference
4 Correction Coefficient

(100 + 0.5 * (Par. 1105)% 1

100%

Al1 Input Signal

0% 50%

100%

Embedded Fieldbus
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N2 Protocol Technical Data

Overview

The N2 Fieldbus connection to the ACHS550 drives is based on an industry standard

ical i i | is a master-slave type, serial
RS-485 physical interface. The N2 Fieldbus protoco
commun?cgtion protocol, used by the Johnson Contro|§ Metasys® system. In the
Metasys architecture the N2 Fieldbus connects object interfaces and remote
controllers to Network Control Units (NCUs).

The N2 Fieldbus can also be used to connect ACH550 drives to the Metasys
Companion product line.

This section describes the use of the N2 Fieldbus with the ACH550 drives’
connection and does not describe the protocol in detail.

Note: Metasys inputs are drive outputs and
drive inputs are Metasys outputs

Supported Features

In the N2 Fieldbus protocol the ACH550 drive appears as a “virtual object”.

o mes e e PR i e R 1

I i | Analog Inputs

I | Binary Inputs

' [

| Virtual Object | _Analog Outputs ACHS50
TR P

! | Binary Qutputs
______’_

! !

! |

l 1

4 Internal values, Float, Integer, Byte i

A virtual object is made up of:
+ Analog Inputs
* Binary Inputs
* Analog Outputs
Binary Outputs
« Internal values for Floating point, Integer, and Byte values.
The ACH550 drive does not support N2 Fieldbus communication “internal values”.

All of the Analog and Binary I/O objects are listed below, starting with "N2 Analog
Input Objects" on page 192.

Analog Input — The analog input objects support the following features:
Analog Input 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

Embedded Fieldbus
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* Change of State (COS) enabled
* Alarm Enabled
* Warning Enabled

Override value is received, but there is no action taken.

Binary Input — The binary input objects support the following features:

* Binary Input actual value

* Normal / Alarm state specification

* Alarm Enabled

+ Change of State (COS) enabled

* 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. It is not possible to
return to the previous value by removing the override. The override feature is
used only fo 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. It is not possible to
return to the previous value by removing the override. The override feature is

used only to change the value.

Metasys Integration

The following diagram shows the drives' integration to the Johnson Controls
Metasys system.
N1LAN

N2 Fieldbus
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i i trols
The following diagram shows the drives’ integration to the Johnson Con

Metasys Companion system.
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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
natification, 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
For the Metasys and Metasys Companion products, the device type for the ACH550
drive is VND.

N2 Analog Input Objects
The following table lists the N2 Analog Input objects defined for the ACH550 drive.

N2 Analog Inputs:
Number Object Py | tean | Uifis Range
Al1 OUTPUT FREQUENCY 0103 10 Hz 0...250
Al2 RATED SPEED Note 1 10 % 0...100
Al3 SPEED 0102 1 rpm 0...9999
Al4 CURRENT 0104 10 A 0...9999
Al5 TORQUE 0105 10 % -200...200
Al6 POWER 0106 10 kw 0...9999
Al7 DRIVE TEMPERATURE 0110 10 °c 0..125
Al KILOWATT HOURS 0115 1 kWh 0...9999
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Parameter

Scale
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|AI® | MEGAWATT HOURS 0141 Tfimr— renoe
A0 —RU—NFME—____W_1 %4%__ 0...999
Al11 DC BUS VOLTAGE 0107 1 7 i
Al12 OUTPUT VOLT, s S
o 0109 1 v 0...999
Al13 PRC PID FEEDBACK 0130 10 % 0..100
Al14 PRC PID DEVIATION 0132 10 % 0..100
Al15 EXT PID FEEDBACK 0131 10 % 0...100
Al16 EXT PID DEVIATION 0133 10 % 0...100
A7 LAST FAULT 0401 1 fault code
Al18 PREV FAULT 0402 1 fault code
Al19 OLDEST FAULT 0403 1 fault code
Al20 Al-1 ACTUAL 0120 10 % 0...100
Al21 Al 2 ACTUAL 0121 10 % 0...100
Al22 AO 1 ACTUAL 0124 10 mA 0...20
Al23 AO 2 ACTUAL 0125 10 mA 0...20
Al24 MOTOR TEMP 0145 1 a 0...200
Al25 REVOLUTION CNT 0142 1 MREV 0...32767

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 Input Objects
The following table lists the N2 Binary Input objects defined for the ACH550 drive.

N2 Binary Inputs:
Number Object Drive Parameter Range
BI1 STOP/RUN Status Word 0 = Stop, 1 = Drive Running
BI2 FORWARD/REVERSE Status Word 0 = Forward, 1 = Reverse
BI3 FAULT STATUS Status Word 0 = OK, 1 = Drive Fault
Bl4 RELAY 1 STATUS 0122 (bit mask 04) 0=0ff, 1=0n
BI5 RELAY 2 STATUS 0122 (bit mask 02) 0=0ff, 1=0n
BI6 RELAY 3 STATUS 0122 (bit mask 01) 0=0ff,1=0n
BI7 RELAY 4 STATUS 0123 (bit mask 04) 0=0ff,1=0n
BI8 RELAY 5 STATUS 0123 (bit mask 02) 0=0ff,1=0n
BI9 RELAY 6 STATUS 0123 (bit mask 01) 0=0ff,1=0n
BI10 INPUT 1 STATUS 0118 (bit mask 04) 0=0f1f,1=0n
BI11 INPUT 2 STATUS 0118 (bit mask 02) 0=0ff,1=0n
Bl12 INPUT 3 STATUS 0118 (bit mask 01) 0=0ff,1=0n
BI13 INPUT 4 STATUS 0119 (bit mask 04) 0=0ff,1=0n
Bl14 INPUT 5 STATUS 0119 (bit mask 02) 0=0ff,1=0n
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N2 Binary Inputs:

Drive Parameter
0119 (bit mask 01)
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0=0ff, 1=0n

211112 EXTERNAL 2 SELECT Status Word 0=EXT1=EXT2

BT HAND/AUTO Status Word 0=AUTO, 1=HAND
BlI18 ALARM Status Word 0=0K, 1=ALARM

BI19 MAINTENANCE REQ Status Word 0 = 0K, 1= MAINT REQ
BI20 DRIVE READY Status Word 0 = Not Ready, 1 = Ready
BI21 AT SETPOINT Status Word 0 = No, 1 = At Setpoint
BI22 RUN ENABLED Status Word 0 = Not Enabled, 1 = Enabled
BI23 N2 LOCAL MODE Status Word 0 = Auto, 1 = N2 Local
Bl24 N2 CONTROL SRC Status Word 0=No, 1=Yes

BI25 N2 REF1 SRC Status Word 0=No, 1=Yes

BI26 N2 REF2 SRC Status Word 0=No, 1=Yes

N2 Analog Output Objects
The following table lists the N2 Analog Output objects defined for the ACH550 drive.

N2 Analog Outputs:
Number Object Palr);:r\::t - !S:ﬁfr Units Range
AO1 REFERENCE 1 Reference 1 10 % 0...100
AO2 REFERENCE 2 Reference 2 10 % 0...100
AO3 ACCEL TIME 1 2202 10 s 0.1...1800
AO4 DECEL TIME 1 2203 10 s 0.1...1800
AO5 CURRENT LIMIT 2003 10 A 0...1.3"1on
AOB PID1-CONT GAIN 4001 10 % 0.1...100
AO7 PID1-CONT I-TIME 4002 10 s 0.1...600
AO8 PID1-CONT D-TIME 4003 10 s 0...10
AO9 PID1-CONT D FILTER 4004 10 s 0...10
AO10 PID2-CONT GAIN 4101 10 % 0.1...100
A0 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 COMMAND AO 1 135 10 % 0...100 -
AO15 COMMAND AO 2 136 10 % 0...100
AO16 EXT PID SETPOINT 4211 10 % 0...100
AO17 SPD QUT MIN 2001/2007 10 % 0...200
AO18 SPD OUT MAX 2002/2008 10 % 0...200
A019 MAILBOX PARAMETER 1 0...65535
A020 MAILBOX DATA 1 0...65535
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N2 Binary Output Objects

The following table lists the N2 Bina
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ry Output objects defined for the ACH550 drive

BO1 | STOP/START CDrlve S S
BO2 FORWARD/REVERSE CZ::::Z ‘\:\/VOrd : i o e
ord 0 = Forward, 1 = Reverse a‘
BO3 PANEL LOCK Command Word 0= Open, 1 = Locked
BO4 RUN ENABLE Command Word 0 = Enable, 1 = Disable
BOS REF1/REF2 SELECT Command Word 0 = Ref1, 1 =Ref2
BO6 FAULT RESET Command Word Change 0 -> 1 Resels
BO7 COMMAND RO 1 134 (bit mask 01) 0=0f,1=0n
BO8 COMMAND RO 2 134 (bit mask 02) | 0= Off,1=0n
BO9 COMMAND RO 3 134 (bit mask 04) 0=0ff,1=0n
BO10 COMMAND RO 4 134 (bit mask 08) | 0=0ff, 1=0n
BO11 COMMAND RO 5 134 (bit mask 10) 0=0ff,1=0n
BO12 COMMAND RO 6 134 (bit mask 20) 0=0ff,1=0n
BO13 | RESET RUN TIME 114 (indirectly) 0= N/A, 1=0n (Reset Run Time)
BO14 RESET KWH COUNT 115 (indirectly) 0 = N/A, 1 = On (Reset kWh Count)
BO15 PRC PID SELECT 4027 (indirectly) 0=SET2,1=SET2
BO16 N2 LOCAL CTL (Note 1) | Command Word 0= Auto, 1 =N2
BO17 N2 LOCAL REF (Note 1) | Command Word 0 =Auto, 1 =N2
BO18 | SAVE PARAMETERS | 1607 (indirectly) | 0= N/A, 1 = On (Save Parameters)
B019 READ MAILBOX ' 0=No, 1=Yes
B020 WRITE MAILBOX 0=No, 1=Yes

1. N2 LOCAL CTL and N2 LOCAL REF have priority over drive input terminals. Use these binary
outputs 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 Definition Language (DDL) file for ACHS550 drives used

with the Network Control Units.

This listing is useful when defining drive I/O objects to the Network Controller Units.
Below is the ACH550.DDL file listing.

ek khkkk ko kk ke hkhhkkkkFhkhkkhkhhddkrdd bk kb hkdhkddhdhhdkdkdrdrdrrdhbrdhdd

* ABB Drives, ACH 550 Variable Frequency Drive
****'k****************'k**********ir**\l‘*******************************

CSMODEL "ACH_550", "VND"
AITITLE
BITITLE
AQOTITLE
BOTITLE

"Analog_ Inputs"
"Binary_Inputs"
"Analog Outputs"
"Binary Outputs"
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CsAI "AIl",N,N,"FREQ_ACT","Hz®
CSAT "AI2",N,N,"PCT_ACT","%"
CSAT "AI3",N,N, "SPEED", "RPM"
csAT "AIAY,N,N, "CURRENT", "A"
CcSAI "AIS",N,N, "TORQUE","%"
ceAI "AI6",N,N,"POWER", "kW"
CSAT "AIT7",N,N,"DRV_TEMP","°C"
CcSAT "AIS",N,N,"ENERGY k", "kWh"
CceATI "AI9U,N,N,"ENERGY M","MWh"
CSAI "AI10",N,N,"RUN_TIME", "H"
CSAI "AI1l",N,N,"DC_VOLT", "V"
CSAI "AIl2",N,N,"VOLT ACT","V"
CSAI "AI13",N,N,"PID1_ACT","%"
CSAI "AI14",N,N,"PID2 DEV","%"
CSAI "AI15",N,N,"PID2 ACT","%"
CSAI "AI16",N,N,"PID2 DEV","%"
CSAI "AI17",N,N,"LAST FLT","Code"
CSAI "AI18",N,N,"PREV_FLT", "Code"
CSAI "AI19",N,N,"1ST_FLT", "Code"
CSAI "AI20",N,N,"AI 1 ACT","3%"
CSAI "AI21",N,N,"AI 2 ACT","s"
CSAI "AI22",N,N,"AO_1 ACT","mA"
CSAT "AI23",N,N,"AO 2 ACT","mA"
CSAI "AI24",N,N,"MTR_TEMP", "oC"
CSAI "AI25",N,N,"REVL_CNT", ""
CSBI "BI1",N,N,"STOR/RUN","STOR", "RUN"
CSBI "BI2",N,N,"FWD/REV","FWD", "REV"
CSBI "BI3"™,N,N,"FAULT","OK", "FLT"
CSBI "BI4",N,N,"RELAY 1", "OFF","ON"
CSBI "BIS5",N,N,"RELAY 2", "OFF","ON"
CSBI "BI6",N,N,"RELAY 3", "OFF","ON"
CSBI "BI7",N,N,"RELAY 4", "OFF",6 "ON"
CSBI "BI8",N,N,"RELAY 5", "OFF", "ON"
CSBT "BT9",N,N,"RELAY 6", "OFF", K "ON"
CSBI "BI10",N,N,"INPUT 1", "OFF", "ON"
CSBI "BI11l",N,N,"INPUT 2", "OFF", "ON"
CSBI "BI12",N,N,"INPUT 3", "OFF", "ON"
CSBI "BI13",N,N,"INPUT 4", "OFF", "ON"
CSBI "BI14",N,N,"INPUT 5", "OFF", "ON"
CSBI "BI15",N,N,"INPUT 6","OFF", "ON"
CSBI "BI16",N,N,"EXT1/2", "EXT1", "EXT2"
CSBI "BI17",N,N,"HND/AUTO", "HAND", "AUTO"
CSBI "BI18",N,N,"ALARM","OFF",6 "ON"
CSBI "BI19",N,N,"MNTNCE R","OFF", "ON"
CSBI "BI20",N,N,"DRV_REDY", "NO", "YES"
CSBI "BI21",N,N,"AT SETPT","NO", "YES"
CSBI "BI22",N,N,"RUN_ENAB","NO", "YES"
CSBI "BI23",N,N,"N2 LOC M","AUTO", "N2 L"
CSBI "BI24",N,N,"N2 CTRL","NO","YES"
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CSBI
a5 BI25",N,N,"N2_R18RC","NO",“YES“

CSBI "BI26",N,N,"N2_RZSRC","NO" "YEg"
CSAo "AO1l",Y,Y, "REF 10 mgn ’ °

CSAO "AO2",Y,Y,"REF v, ngw

CSAO "A03",Y,¥,"ACCEL, 1v, g

CSAO "AO4",Y, Y, "DECEL 1v,ngn

CSAO "AO5",Y,Y,"CURR LIM", naw

CSAO "AO6",Y,Y,"PID1 GN",ngn

CSAO "AO7",Y,Y¥,"PID1 I","s"

CSRO "AO8",Y,Y,"PID1 D", "g"

CSRO "AOS",Y,Y,"PID1 FLT", "s"

CSAO "AO10",Y,Y,PID2 GN",n"sn

CSRAO "AO11",Y,Y,"PID2 I","g"

CSRO "AO12",Y,Y,"PID2 D", "s"

CSRO "AO13",Y,Y,"PID2_FLT","s"

CSAO "AO14",Y,Y,"CMD_AO_1","%"

CSAO "AO15",Y,Y,"CMD_AO_2",ngn

CSAO "AO16",Y,Y,"PI2 STPT","%n

CSAO "AO17",Y,Y,"MIN SPD",n%n

CSAO “AO18",Y,Y,"MAX SPD","%"

CSAO "AOl9",Y,Y,"MB_PARAM", "V

CSAO "AO20",Y,Y,"MBﬁDATA",""

CSBO "BO1",Y,Y,"START", "STOP", "START"
CSBO "BO2",Y,Y, "REVERSE", "FWD" , "REV"
CSBO "BO3",Y,Y,"PAN LOCK", "OPEN", "LOCKED"
CSBO "BO4",Y,Y,"RUN_ENAB", "DISABLE", "ENABLE"
CSBO "BOS",Y,Y,"R1/2_SEL","EXT 1", "EXT 2"
CSBO "BO6",Y,Y,"FLT RSET","-", "RESET"
CSBO "BO7",Y,Y,"CMD_RO_1", "OFF", "ON"
CSBO "BO8",Y,Y,"CMD_RO_2","OFF", "ON"
CSBO "BOS",Y,Y,"CMD_RO_3","OFF","ON"
CSBO "BO10",Y,Y,"CMD_RO_4","OFF", "ON"
CSBO "BO1l",Y,Y,"CMD_RO_5", "OFF", "ON"
CSBO "BO12",Y,Y,"CMD_RO_6", "OFF", "ON"
CSBO "BO13",Y,Y,"RST_RTIM","OFF", "RESET"
CSBO "BO14",Y,Y,"RST KWH","OFF", "RESET"
CSBO "BO15",Y,Y,"PID_SEL","SET1","SET2"
CSBO "BO16",Y,Y,"N2_LOC_C", "AUTO", "N2"
CSBO "BO17",Y,Y,"N2_LOC_R","EUTO", "N2"
CSBO "BO18",Y,Y,"SAV_PRMS", "OFF", "SAVE"
CSBO "BO19",Y,Y,"READ MB",6 "NO", "READ"
CSBO "BOZO",Y,Y,”WRITE_MB","NO","WRITE"
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FLN Protocol Technical Data

Overview

The FLN fieldbus connection to the ACHS550 drives is based on an industry standard

ical i | Network) Fieldbus protocol is a
RS-485 physical interface. The FLN (Floor Le_ve
serial communication protocol, used by the Siemens APOGEE® system. The

ACH550 interface is specified in Siemens application 2734.
Supported Features
The ACH550 supports all required FLN features.

Reports

The ACH550 provides seven pre-defined reports. Using a report request generated
from the FLN fieldbus controller, select one of the following sets of points. By
providing views of selected points, these reports are often easier to work with than
views of the full point database.

ABB ACHS550
FLN ABB ACH550 Report
Point
Subpoint Name Data
# | Type
01 LAO | CTLR ADDRESS Each host FLN application (e.g. CIS or Insight) controls

both the particular data reported for each point, and the

02 |LAO | APPLICATION report format,

20 |LAO | OVRDTIME
29 | LDO | DAY.NIGHT

Startup
FLN Startup Report
Point
Subpoint Name Data
# | Type
21 LDl | FWD.REV Each host FLN application (e.g. CIS or Insight) controls

both the particular data reported for each point, and the

22 |LDO | CMD FWD.REV report format.

23 |LDlI | STOP.RUN

24 |LDO |CMD STP.STRT
25 |LDI |EXT1.2ACT
26 |LDO |EXT1.2CMD
34 | LDl | ENA.DIS ACT
35 | LDO |ENA.DIS CMD
36 | LDl |FLNLOCACT
60 |LAO | INPUT REF1
61 LAO | INPUT REF2
68 | LDO | FLNLOC CTL
69 | LDO | FLNLOC REF
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FLN Startup Report
T@ Subpoint Name
(94 |LDO | RESET FAULT
Overview
FLN Overview Report \W
Point
¥ [Type Subpoint Name Data

03 |LAl |FREQOUTPUT Each host FLN application (e.g. CIS or Insight) controls
04 |LAI | PCTOUTPUT l::;g rflhf% fn?;ttl-cular data reported for each point, and the
05 LAl SPEED

06 |LAl | CURRENT

07 |LAl | TORQUE

08 |LAlI |POWER

09 LAl DRIVE TEMP

10 | LAl | DRIVE KWH

11 LAl | DRIVE MWH

12 |[LAlI | RUN TIME

13 |LAl |DCBUSVOLT

14 | LAl | OUTPUT VOLT

17 |LAl | MOTOR TEMP

18 |LAI | MREV COUNTER

21 |LDlI | FWD.REV

23 |LDI | STOP.RUN

25 |LDI |EXT1.2ACT

27 LDI DRIVE READY

28 LDI | AT SETPOINT

33 LDI HANDAUTO ACT

34 |LDI |ENA.DISACT

36 LDI FLN LOC ACT

Drive /O
FLN Drive /O Report
Point )
Subpoint Name Data
# | Type

40 LDO | RO 1 COMMAND Each host FLN application (e.g. CIS or lnsigbt) controls
Y DO | RO 2 COMMAND E:;g rtthfi rpn::;ttllcular data reported for each point, and the
42 | LDO | RO 3 COMMAND

43 LDO | RO 4 COMMAND

44 | LDO | RO 5 COMMAND
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FLN Drive 1/O Report

GG Subpoint Name Rata
# | Type

45 |LDO | RO 6 COMMAND

’E LAO | AO 1 COMMAND
47 |LAO |AO 2 COMMAND
70 |LDI | DI1ACTUAL
71 |LDI |DI2ACTUAL
72 |LDI |DI3ACTUAL
73 |LDI |DI4 ACTUAL
74 |LDI |DI5ACTUAL
75 |LDI |-DI6 ACTUAL
76 |LDI |RO1ACTUAL
77 |LDlI | RO 2ACTUAL
78 |LDI | RO3ACTUAL
79 |LDI | RO4 ACTUAL
80 LDl RO 5 ACTUAL
81 LDl RO 6 ACTUAL
85 LAl | AO 2 ACTUAL

Drive Config
FLN Drive Config. Report
Point :
Subpoint Name Data
# | Type

30 |LAO | CURRENTLIM Each host FITN application (e.g. CIS or Insight) controls
31 |LAD | ACCEL TIME 1 ?:;g rtthf?) l‘;:)mr:zar‘ttr‘cu!ar data reported for each point, and the
32 LAO | DECEL TIME 1
48 LDO | RST RUN TIME
49 | LDO | RESET KWH
59 | LDO | LOCK PANEL
66 |LDO |SPD OUT MIN
67 |LDO | SPD OUT MAX
95 |LAO | MBOX PARAM
96 | LAO | MBOX DATA X
97 |LDO | MBOX READ
98 LDO | MBOX WRITE
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Process PID

FLN Process PID Report

Subpoint Name

Data

15 |[LAI |PR
C PID FBCK Each host FLN application (e.g. CIS or Insight) controls
P LAl | PRC PID DEV both the particular data reported for each point, and the

report format.
50 |LAO |PRCPID GAIN
51 LAO | PRC PID ITIM
52 | LAO |PRC PID DTIM
53 LAO | PRC PID DFIL
54 LDO | PRC PID SEL
60 LAO | INPUT REF1
61 LAO | INPUT REF2
82 |LAl |AlI'1 ACTUAL
83 | LAl | Al2ACTUAL
84 | LAl | AOD 1 ACTUAL
85 | LAl | AD2ACTUAL

External PID
FLN External PID Report
Point
Subpoint Name Data
# | Type
55 |[LAO | EXT PID GAIN " | Each host FLN application (e.g. CIS or Insight) controls

both the particular data reported for each point, and the

56 |LAO |EXTPIDITIM et onTit

57 |[LAO |EXT PID DTIM
58 | LAO | EXT PID DFIL
62 |LAO | EXT PID STPT
63 |[LAI |EXTPIDFBCK
64 |LAl | EXTPIDDEV
82 |LAlI | Al1ACTUAL
83 |LAI |AI2ACTUAL
84 |[LAI |AO1ACTUAL
85 |LAI |AO2ACTUAL

Scaling Drive Feedback Values

Feedback values are provided with units of percent, where 0% and 100%
correspond to the range of the sensor being used to measure the control variable.
These points have default units in Hz. If other units are required:

» Unbundle these points with appropriate slopes and intercepts.

» The new intercept equals the lowest value of the desired range.
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. Calculate the new slope as follows: |
(Desired Range, i.e. high - low values) X (Slope of Existing Point)
IgSlapn= Range of Existing Point

(60 Hz- 0 HZ) x (0.01) _ o g
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 30 to 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 Intercept = 30 (the temperature that corresponds to 0%)

(Desired Range) x (Slope of Existing Point)

New Slope = T :
Range of Existing Point

_(250°F - 30° F) x (0.1)
100% - 0%

=022

To unbundle the feedback (PRC PID FBCK) for monitoring in degrees Fahrenheit:

New Intercept = 30

(Desired Range) x (Slope of Existing Point)

New Slope =
ew siope Range of Existing Point
250° F - 30° F) x (0.01
5 X001 10,022
100% - 0%
Loop Gains

PRC PID GAIN (Point 50) and PRC PID ITIM (Point 51) are PID parameters similar
to the P and | 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 translation from ABB gains to
Siemens gains and vice versa:

« To convert from ABB Pl gains to Siemens P and | gains:
P GAINgiemens = P| GAINgg X 0.0015

Pl GAINagg

S 2NTABB 0,001
Bl GANygg 0012

I (-5;A”\18iemens=

« To convert from Siemens P and | gains to ABB Pl gains:

P GAINagg = Pl GAINgjgmens X 667

Pl GAINSiemens
Pl GAiNSiemens

| GAINpgg = X 667
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Point Database
The following table lists the point database for FLN / ACH550 (Application 2734).
FLN Point Database
Point Factory | Engr.
Subpoint Name | Default | uUnits | Slope | Intercept
# | Type (S Units) PR | Tl
01 |LAO |CTLR ADDRESS | 99 : 1 0 I N "
02 |LAO | APPLICATION |2734 - 1 . - j
{03} | LAl |FREQOUTPUT |0 Hz 0.1 - -
{04} | LAl | PCT OUTPUT 0 PCT 0.1 - -
{05} | LAl | SPEED 0 RPM 1 - -
{06} | LAl | CURRENT 0 A 0.1 o -
{07} | LAl | TORQUE 0 PCT 0.1 -200 - -
{08} | LAl |POWER 0 HP 0.134 0 - -
(0) (KW) 0.1 0
{09} | LAl | DRIVE TEMP 77 °F 0.18 32 - -
(25) o)} (0.1) 0

{10} | LAl | DRIVE KWH 0 KWH 1 2 .
{11} |LAl | DRIVE MWH 0 MWH 1 . -
{12} | LAl | RUNTIME 0 HRS 1 - -
{13} [LAI |[DCBUSVOLT |0 Y 1 - -
{14} | LAl |OUTPUTVOLT |0 v 1 - 2
{15} [LAl |PRCPIDFBCK |0 PCT 0.1 . 2
{16} | LAl |PRC PID DEV 0 PCT 0.1 - -
{17} | LAl |MOTORTEMP |77(25) |[°F(°C) |[1.8(1) [320 - -
{18} | LAl |MREV 0 MREV 1 0 - -

COUNTER
20 |LAO |OVRD TIME 1 hrs 1 0 . .
{21} |LDI |FWD.REV FWD = 1 0 REV FWD
{22} |LDO |CMD FWD.REV |FWD - 1 0 REV FWD
{23} |LDI | STOP.RUN STOP - 1 0 RUN STOP
{24} |LDO | CMD STP.STRT |STOP - 1 0 RUN STOP
{25} |LDI |EXT1.2ACT EXT1 - 1 0 EXT2 EXT1
{26} | LDO | EXT1.2CMD EXT1 - 1 0 EXT2 EXT1
{27} |LDI |DRIVE READY |NOTRDY |- 1 0 READY | NOTRDY
{28} | LDI | AT SETPOINT | NO = 1 0 YES NO
{29} | LDO | DAY.NIGHT DAY - 1 0 NIGHT | DAY
30 |LAO |CURRENTLIM |0 A 0.1 0 - -
31 LAO | ACCEL TIME 1 300 sec 0.1 0 - -
32 |LAO |DECELTIME1 |300 sec 0.1 0 . 2
{33} | LDI Hé%\_l DAUTO AUTO - 1 0 HAND AUTO

Al

Embedded Fieldbus



snqpjal4 peppequiy

- 0 10 15d 0| A3gaidix3| | {#9

- # 0 L0 12d 0| »og4aid1x3| ivi| {e9}

- 2 0 L0 10d 0| ldisaldix3| ovi| {z9}

5 0 10 10d 0 2434 LndNI | ov1| {19}

- . 0 L0 10d 0 L4349 LNdNI | Ov1| {09}

MOOTINN MOOT 0 L - | OOINN 13NV MO0 | 0d1| 6§

) - - 0 1’0 o3s oL| THaaidix3| ovl| ss

- = 0 L0 03S 0| WLOdid1x3| ov1| L&

- - 0 10 O3S 009 WILIQld 1X3 | Ov1| 9§

- - 0 L0 10d 0L| NIVOAld1xX3| Ov1| 65

L13S z13s 0 b - 113S 135 aldO4d | 0a1| +§

- - 0 10 23s oL 1140 did O4d | OY1 €S

- - 0 L0 23S 0| wlaaldo¥d| ovl| z§

G = 0 L0 038 009| WILIQIdDYd| OV1| LS

- = 0 L0 10d OL| NIVOQldO¥d| OV1| 0§

ON| 13s3d 0 I - ON HMM L3S3d | 0a1| 6F

ON| 13s3y¥ 0 L . ON| 3IWILNNY 1SH | 0d1| 8v
ANVWWOD

- = 0 L0 10d 10d zov | ovi| {u1}
ANVANOD

g - 0 L0 10d 10d Lov | ovi| {ot}
ANVINWOD

440 NO 0 l 2 440 god | oai| {s#
ONYWNOD

440 NO 0 L - 440 sod | oail| {ri}
ONYIWWOD

440 NO 0 L 7 440 vod | oatl| {wl
aNVINWOD

440 NO 0 L - 440 cod | oail| {ewt
ANVINWOD

440 NO 0 L 2 440 zod:| oal| {iw}
ANYINWOD

440 NO 0 L - 440 Lod | oat| {ot}

ON S3A 0 I 2 ON| ousz439N14| 1a1] {eel

ON S3A 0 l . ON| O¥S 1439 N14| 101 {8}

ON S3A 0 I - ON od¥s Lo | a1 {el

oLny N4 0 b -l ownv| 1ovooinid| 1a1| feel

Javsia| 218vN3 0 ! -| 7avsia| awosiavna| oal| {sel

7avsia| 318vNa 0 b -| 7avsia| 1ovsiawna 1?‘1 e} |

(suun 1s) — odfL| #

™oL HO | ¥eLUO Jdassayuy | sdols s;%::g }h‘;‘iﬂg : juiod

aseqeje(q julod N4

yoc

jenuepy S48sn HN-05GHIV




snqpjeld peppequiy

‘joued pjaiy 8y 12 pajpungun aq Aew { } sjayoelq Ul ieadde jey) siaquinu juiod "2
"SIUN |S Ul pue spun ysijBug ul swes sy) St anjeA 8yl Jey) SUBSW UUIN|0d B Ul aNn|eA aiBuisy q
‘uoljealjdde siu} Ul pasn jou ale pajsi| jou sjulod4 e

: 4 0 ! - -| SNLVLS Hoyy3 | ov1| {66}
INOQ | LM 0 b -1 3Nnoa| 3Lmxosw | oat| {ss}
3INCd avad 0 L -|  3NOa avay xoaw | oat| {.6}

- - 0 L = - viva XoaW | ov| {96}

3 & 0 L E -1 Wwuvd xoaw | ov1| {56}

ON| 13s3d 0 L o ON| 17nv4 13s34 | oa1l| {v6}
MO | L1Invd 0 L . MO nvaMo | 1a1| {ee}

- - 0 I - -l z1nv4 A3ud | v | {ze}

# = 0 ! g - LLnvd A3Ed | v {Le)

2 - 0 L : - 1nv4 1sv1|  Iv1| {06}

- - 0 L - - | Z aHOM WYY | IV | {68}

- . 0 1 - -1 L QYoM WYYV | v | {88}

MO | INIVWN 0 l - MO INIYWMO | 1a71]| {28}
MO | WYY 0 1 8 O WEVTV'MO | 1a1| {98}
= ° 0 10 YN 0| vnLovezov| Ivi| {ss}

- - 0 0 YW 0| WNLOVLOV| Iv1| {r8}

. = 0 10 10d 0 wNLoveiv| vl {es}

- - 0 L0 10d 0 WNLOV LIV | v {28}
440 NO 0 ! B 440| vniovood| 1ai| {is}
440 NO 0 L = 440! wniovsod| 1at| {og
440 NO 0 L . 440| vniovvod| 1ai| {6}
440 NO 0 L - 440 | wnioveod | 1ail| {8}
440 NO 0 b - 440 Wwnuwovzod| 1ai| {L
440 NO 0 } - 440| vnLwoviod| 1a1| {os
440 NO 0 b - 440 wnLovela| a1 {4
440 NO 0 L - 440 wnLovsia| 1ai| v
440 NO 0 L & 440 WNLOY #1a| 1a1| {e4 ]
440 NO 0 b 2 440 wvnLovela| 1ai| {za
jjg :2 g t 440| wniovzial a1l (s

440 IWNLOY L1ad | 1a7| {os}

0 b T OInY| 434 001N14| oal| {s9}
et et 04OV 15 201N1 | oan] fesh
I 000} | XYW .1noads| oal| u9
— 0 o o] NWinoads| oa1| o]
(suun |s) —

#

awe jujodqng

3L 4O | xaL ug m
Jinegaq
s | 5 [ g
GSEqE@EG ulog N4
g0

IENUELY = ey CE L he =2 =7 SIS



sngpjel{ pappequig

aAud

suonduosaq Juiod palieiad N4

jenueN SA8SN HN-0SSHOV

‘uoneoljdde aAup
ay} ul AjjeuOROUNy OU SeY }| SWaISAS [01JU0D SUBLLBIS YIM
8UCN Ayignedwos Joy patinbau syujod N4 Alojepuew G au Jo | INIL OYAO | 0Z
VIN| 61
'SUDIIN|OABL
Zrlo -efsiu ul Junod uoHN|oAB] BAIBINWND SJ0j0W 3yl | IND NOILYLONH | 8L
- G¥LO 'Gg dnoo ui dn jos se ainjeladwa) J0jow painsesw syl | dINIL HOLOW | ZL
Julodjes
celo s)i woy [eubis Indino qld ssev01d 8y} Jo uoneIASp BYL A3 ald oHd | 9l
0€Lo ‘[eubis xoeqpas) Qid Ssac0id aUL | MO8 did D¥d | Sb
6010 Jojow 3y} o} payjdde abeyoa Indino 9y YL | L1OA LNd1NO | ¥1
£010 'SAUP 8y} Jo [aAs] 8bejoa sng D @yl | 110ASNE 0d | €L
IALL NNY 13S3Y ‘g utod N4 Buipuewwoo Aq 18sai
¥LLO | ©Qg Aew anjeA siy] "SINOY Ul S UNJ BAIIBINWND S,9ALP 8y | JNILL NNY | 2L
"19S81 9g JOUURD aNjeA Sy 'Sinoy
L¥L0 nemeBsw ul uopdwnsuoo Jamod aAlBINWND S,8ALP 841 HMW JAIMAQ | LL
HMM 13S3Y
‘6t Julod N4 Bulpuewwoo Aq 19sal aq Aew anjea siy |
GLLO | 'sinoy-pemo)y up uondwinsuod Jamod aAnenwND S,8ALP 8y | HMM 3AIEA | 01
"spun ysijbuz Bunosjes Aq 4 , spoddns osje uonuyap
0LLO | uod N4 8UL "D , Ul ‘ednjeiadwa) yuisieay painsesul sy dW3l IAEa
"spun ysyBu3g Bunos|ss Aq 1amodasioy spoddns osje
90L0 | uomuyap iod NT14 8YL MM ul Jamod ndino painsesu ay | H3amod | 8
“anb.o) |euiwou
G0L0 | Jo abeaniad e se Jojow ay} jo anbio} Jndino pajenojes ay INDHOL
¥0LO “Juauno INdino painseaw ay | 1INIHHND
calo ‘Nd¥ Ul “Jolow sy} jo paads paje|nojes syt a33ds
(z00z) peads wnwixep
0} (zo10 Je1eweled) paadg onel ay} sl )i ‘epow paads 104 -
‘uonesijdde 800z
N4 841 Aq Jajaweled) Aouanbai4 winwixepy o} (€010 J81eweled)
paje[nales Aousnbaig indinQ jo onel 8y} SI ) ‘Opow JB[ess Jo4 .
s| onel ‘apouw jonueo uo Buipuadap ‘Bunjel wnwixew
siy "suoN | Buipuodsauos sy} 0} paads Jo Aouanbauy indino jo onel sy 1ndino 1od| +
£0L0 “ZpaH ul ojow ay; 0} paydde Asusnbalyindino syl | 1NdLNO DIH4
"$£62 S! 0SSHOV 01 paublsse | uoneoiddy 8y
"suswalg Aq [eroidde-a. pue g uoneoliddy mau e ainbal
Ileys 1s1] juiod auy 0} sabueyo Auy “pajuesb s| |eaoidde aouo
paxly ujewas jeys sl ulod sy} ‘sioja1ay | "esesal Jo awil
ay} 1e panoidde jsi) ulod seinolued e o) Ajjoalip sajejau02
)| "uoyeoidde anbiun yoea Joj sUsWaIS Aq paubisse J
st ] SIYL ‘0GSHOV 94 uo N4 404 I uoneoliddy syl NOILYDITddVY | €
‘loued ayy l ‘
Aq pue N1 Aq 19s Bg Ued }| "9AUP 8y} Jo ssaippe N4 UL sSIHAdY Hi0 | b
l9joweled uonduosaq od

suopduosag ulod paltelad

90¢



ACHSEE50- iy LIsors AMarrcars

207

FLN Detailed Point Descriptions

Description Drive
FWD.REVACT | indic - Parameter
ates the rotatio i i
control source (1 = Fggl\;ﬂl{;eft;?‘lrb 8\; the motor, regardiess of
e S ’ - .
22 | FWD.REV CMD
dCr‘i’\:gfﬂanded by FLN to change the rotational direction of the
* Parameter 1001 must be set to COMM for FLN
the direction of the motor by EXT1. - 10 control
+ Parameter 1002 must be set to COMM for FLN t
the direction of the motor by EXT2. S
23 | RUN.STOP ACT | Indicates the drive's run status. re *1
, regardless of control
(1=RUN, 0 = STOP), source
24 | RUN.STOP CMD | Commanded by FLN to start the drive.
+ Parameter 1001 must be set to COMM for FLN to control
the run state of the drive by EXT1.
+ Parameter 1002 must be set to COMM for FLN to have
: this control.
25 | EXT1.2Z ACT Indicates whether External 1 or External 2 is the active
control source (1= EXT2, 0 = EXT1).
26 | EXT1.2 CMD Commanded by FLN to select External 1 or External 2 as the
active control source (1 = EXT2, 0 = EXT1).
Parameter 1102 must be set to COMM for FLN to have this
control.
27 | DRIVE READY Indicates the drive is ready to accept a run command
(1 = READY, 0 = NOTRDY).
28 | AT SETPOINT Indicates the drive has reached its commanded setpoint
(1=YES, 0=NO)
29 | DAY.NIGHT 1 of the 5 mandatory FLN points required for compatibility None
with Siemens control systems. It has no functionality in the
drive application.
30 | CURRENT LIM | Sets the output current limit of the drive. 2003
31 | ACCEL TIME 1 Sets the acceleration time for Ramp 1. 2202
32 | DECEL TIME 1 Sets the deceleration time for Ramp 1. 2203
33 | HANDAUTO Indicates whether the drive is in Hand or Auto control
ACT (1 = HAND, 0 = AUTO).
34 | ENA.DIS ACT Indicates the status of the Run Enable command, regardless
of its source (1 = ENABLE, 0 = DISABL).
35 | 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 to have this
control. "
36 | FLNLOC ACT Indicates 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” control from its normal source and places in under
FLN control.
Note that the HAND mode of the panel has priority over FLN
local control.
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37 | FLN CTL SRC
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FLN Detailed Point Descriptions

Description

Indicates if FLN is a source for control inputs
S i f the following control
Note that this status point is true if any of the followin

inputs are from FLN: Run/Stop, Ext1/2 Select or Run Enable.

Drive
Parameter

Indicates if FLN is the source for speed reference 1

38 | FLN REF1 SRC
(1=YES, 0 = NO).

39 | FLN REF2 SRC | Indicates if FLN is the source for speed reference 2
(1 =YES, 0 =NO).

40 | RO1 COMMAND | Controls the output state of Relay 1. _ 0134, bit 0
Parameter 1401 must be set to COMM for FLN to have this
control (1 = ON, 0 = OFF).

41 | RO2 COMMAND | Controls the output state of Relay 2. 0134, bit 1
Parameter- 1402 must be set to COMM for FLN to have this
control (1 = ON, 0 = OFF).

42 | RO3 COMMAND | Controls the output state of Relay 3. 0134, bit 2 o
Parameter 1403 must be set to COMM for FLN to have this
control (1 = ON, 0 = OFF). z

43 | RO4 COMMAND | Controls the output state of Relay 4. Access to relay 4 require | 0134, bit 3
ACH550 option OREL.
Parameter 1410 must be set to COMM for FLN to have this
control (1 = ON, 0 = OFF).

44 | RO5 COMMAND | Controls the output state of Relay 5. Access to relay 5 require | 0134, bit 4
ACHS550 option OREL.
Parameter 1411 must be set to COMM for FLN to have this

g control (1 = ON, 0 = OFF).

45 | RO6 COMMAND | Controls the output state of Relay 6. Access to relay 6 require | 0134, bit 5
ACH550 option OREL.
Parameter 1412 must be set to COMM for FLN to have this
control (1 = ON, 0 = OFF).

46 | AO1 COMMAND | Controls Analog Output 1. 0135
Parameter 1501 must be set to this value for FLN to have this | (COMM
control. VALUE 1)

47 | AO2 COMMAND | Controls Analog Output 2. 0136
Parameter 1507 must be set to this value for FLN to have this | (COMM
control. VALUE 2)

48 | RESET RUN Commanded by FLN to reset the cumulative run timer (1 =

TIME RESET, 0 = NO).

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.

49 | RESET KWH Commanded by FLN to reset the cumulative kilowatt-hour
counter (1 = RESET, 0 = NO).
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 fo clear the point before a
l subseqguent reset can be issued.

Embedded Fieldbus
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Description
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Drive

PRC PI 3 Par
DGAIN | sets the Proportional gain of the active Process p) i
selected by Point 54, PRC PID SEL (1= SET‘ZS 0 D;g'tfgs 4001 (SET1)
] = , 0= ¥
€ integration time of the active Process PID set 4002 (aFTay |
selected by Point 54, PRC PID SEL (1 = SET2, 0 = sE11y. | - 002 (SET1)
52 [PRCPDDTIM | S " : - _|4102(sem2)
ezts the derrva_hon time of the active Process PID set, as 4001 (SET1)
selected by Point 54, PRC PID SEL (1 = SET2, 0= SET1). 4101 (SET2)
53 | PRC PID DFIL Sets the time constant for the error-derivative of the active 4004 (SET1)
Process PID set, as selected by Point 54, PRC PID SEL
(1=SET2,0=SET1). 4104 (SET2)
54 | PRC PID SEL Selects the active Process PID set (1 = SET2, 0 = SET1). 4027
55 | EXT PID GAIN Sets the proportional gain of the External PID controller. 4201
56 | EXT PID ITIM Sets the integration time of the External PID controller. 4202
57 | EXT PID DTIM Sets the derivation time of the External PID controller. 4203
58 | EXT PID DFIL Sets the time constant for the error-derivative of the External | 4204
PID controller.
59 | LOCK PANEL Command by FLN to lock the panel and prevent parameter | 1602
changes (1 = LOCK, 0 = UNLOCK).
60 | INPUT REF 1 Sets Input Reference 1.
Parameter 1102 must be set to COMM for FLN to control this
value.
61 | INPUT REF 2 Sets Input Reference 2.
Parameter 1106 must be set to COMM for FLN to control this
value. :
62 | EXT PID STPT The setpoint for the External PID controller. 4211
The function of this point requires parameter 4210, PID
Setpoint Select, to be set to 19 {Internal).
63 | EXT PID FBCK | The External PID feedback signal. 0131
64 | EXT PID DEV The deviation of the External PID output signal from its 0133
setpoint.
65 | N/A
66 | SPD OUT MIN Sets the minimum output speed of the drive as a percentage | 2007
of the motor nominal rating. (SCALAR)
2001
(SPEED)
67 | SPD QUT MAX | Sets the maximum output speed of the drive as a percentage | 2008
of the motor nominal rating. (SCALAR)
2002 -
(SPEED)
68 | FLNLOC CTL Commanded by FLN to temporarily “steal” start/stop 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.

Embedded Fieldbus
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69 | FLN LOC REF
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FLN Detailed Point Descriptions

Description

Commanded by FLN to temporarity ssteal” input reference

control of the drive from its normal source and plaqe it L%nder
FLN control. This functionality is analogous to placing the 1
drive in HAND mode at the panel, with the reference contro
being taken by FLN instead. HAND _mo_de at the papei has
priority over this point. Thus, this point is og’tly effective in
temporarily taking control from the analog inputs or some
other internal control functionality.

Drive
pParameter

70 | DI 1 ACTUAL Indicates the status of Digital Input 1 (1 = ON, 0 = OFF). 0118, bit 2
71 | DI 2 ACTUAL Indicates the status of Digital Input 2 (1 = ON, 0 = OFF). {0118, bit 1
72 | DI 3 ACTUAL indicates the status of Digital Input 3 (1 = ON, 0 = OFF). 0118, bit 0
73 | DI 4 ACTUAL Indicates the status of Digital Input 4 (1= ON, 0 = OFF). 0119, bit 2
74 | DI 5 ACTUAL Indicates the status of Digital Input 5 (1 = ON, 0 = OFF). 0119, bit 1
75 | DI 6 ACTUAL Indicates the status of Digital Input 6 (1 = ON, 0 = OFF). 0119, bit 0
76 | RO 1 ACTUAL Indicates the status of Relay Output 1 (1 = ON, 0 = OFF). 0122, bit 2
77 | RO 2 ACTUAL Indicates the status of Relay Output 2 (1 = ON, 0 = OFF). 0122, bit 1
78 | RO 3 ACTUAL Indicates the status of Relay Output 3 (1 = ON, 0 = OFF). 0122, bit 0
79 | RO 4 ACTUAL Indicates the status of Relay Output 4 (1 = ON, 0 = OFF). 0123, bit 2
80 | RO 5 ACTUAL Indicates the status of Relay Output 5 (1 = ON, 0 = OFF). 0123, bit 1
81 | RO 6 ACTUAL Indicates the status of Relay Output 6 (1 = ON, 0 = OFF). 0123, bit 0
182 | Al 1 ACTUAL Indicates the input level of Analog Input 1. 0120
83 | Al2 ACTUAL Indicates the input level of Analog Input 2. 0121
84 | AO 1 ACTUAL Indicates the output level of Analog Output 1. 0124
85 | AO 2 ACTUAL Indicates the output level of Analog Output 2. 0125
86 | OK.ALARM . Indicates the current alarm state of the drive '
(1= ALARM, 0 = OK).
87 | OK.MAINT Indicates the current maintenance state of the drive
(1 = MAINT, 0 = OK).
Maintenance triggers are configured in drive parameter
Group 29.
88 | ALARM WORD1 | This point is a bit-field indicating active alarms in the drive. 0308
89 | ALARM WORD?2 | 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 | 0401
recent fault declared.
91 | PREVFAULT 1 | This point is second in the drive's fault log and indicates the | 0412
previous fault declared.
92 | PREV FAULT 2 | This point is last in the drive's fault log and indicates the 0413
oldest fault in the log.
93 | OK.FAULT Indicates the current fault state of the drive
(1 = FAULT, 0 = OK).
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RESET FAULT

FLN Detailed Point Descriptions

Description

Command by FLN 1o
(1=RESET, 0 = NO).

Parameter 160
oy 4 must be set to COMM for FLN to control this

reset a faulted drive

The control input is rising-edge sensitive, so, once the
t_::omrpand 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.

211

Drive
Parameter

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.

a7

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 Point
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 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.

99

ERROR STATUS

1 of the 5 mandatory FLN points required for compatibility
with Siemens control systems. It has no functionality in the
drive application.

| None-

Embedded Fieldbus
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BACnet Technical Data

plementation Conformance Statement (PICS)

Protocol Im

PICS Summary -
BACnet Standard Device Profile. This version of ACH550 BACnet fully contor

to the 'Application-Specific Controller' standard device profile (B-ASC).
Services Supported. The following services are supported by the ACH550:
- |-Am (Response to Who-lIs, also broadcast on power-up & other reset)

. |-Have (Response to Who-Has)

+ ReadProperty

- WriteProperty

« DeviceCommunicationControl

« ReinitializeDevice

Data Link Layer. The ACH550 implements MS/TP (Master) Data Link Layer. All
standard MS/TP baud rates are supported (9600, 19200, 38400 & 76800).

MAC ID / Device Object Instance. The ACH550 supports separate MAC ID and
Device Object Instance parameters:

» Setthe MAC ID using drive parameter 5302. Default: 5302 = 1.

- Set the Device Object Instance using drive parameters 5311 and 5317. Default:
Both 5311 and 5317 = 0, which causes the MAC ID to “double” as the Device
Object Instance. For Device Object Instance values not linked to the MAC ID, set
ID values using 5311 and 5317:

— For IDs in the range 1 to 65,535: Parameter 5311sets the ID directly (5317
must be 0). For example, the following values set the ID to 49,134:
5311 =49134 and 5317 = 0.

— For IDs > 65,335: The ID equals 5311's value plus 10,000 times 5317’s value.
For example, the following values set the ID to 71,234.
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 detection
is enabled and a different baud rate is detected. By default, autobaud detection is
disabled — enable by setting drive parameter 5314 to 1. When autobaud detection is
enabled, drive parameter 5315 displays the detected baud rate.

Note! Autobaud detection samples for, and adjusts to, only the standard MS/TP
baud rates (9600, 19200, 38400 & 76800).

Max Info Frames Property. Configure the Device Object Max Info Frames property
using drive parameter 5312. Default: 5312 = 1.

Max Master Property. Configure the Device Object Max Master property using drive
parameter 5313. Default: 5313 = 127.

Embedded Fieldbus
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Parameter 5316 stores the count of MS/TP tokens passed to the associated nod
node.

Statement

This statement is part of this Standard and is required for its use.

BACnet Protocol Implementation Conformance Statement

Date: December 1, 2005
Vendor Name: ABB, Inc
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 well as master mode
functionality. Over BACnet, the drive can be fully controlled as a standard
adjustable frequency drive. In addition, up to 16 configurable 1/O ports
are available over BACnet for user applications.

BACnet Standardized Device Profile
(Annex L):

[0 BACnet Operator Workstation (B-OWS)

O BACnet Building Controller (B-BC)

0 BACnet Advanced Application Controller (B-AAC)
X1 BACnet Application Specific Controller (B-ASC)
0O BACnet Smart Sensor (B-SS)

0O BACnet Smart Actuator (B-SA)

List all BACnet Interoperability Building
Blocks Supported (Annex K):

DS-RP-B, DS-WP-B, DM-DDB-B, DM-DOB-B, DM-DCC-B, DM-RD-B.

Segmentation Capability:

0O Segmented requests supported. Window Size ___
0O Segmented responses supported. Window Size ____

Standard Object Types Supported:

An object type is supported if it may be

present in the device. For each standard

Object Type supported 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 of the optional properties supported

4) List of all properties that are writable
where not otherwise required by this
standard

5) List of proprietary properties and for each
its property identifier, datatype, and
meaning

6) List of any property range restrictions

See table at "Object/Property Support Matrix" on page 215.
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ﬂml Implementation Conformance Statement
[ BACnet IP, (Annex J)

001 BACnet IP, (Annex J), Foreign Device

1 1SO 8802-3, Ethernet (Clause 7)

[ ANSI/ATA 878.1, 2.5 Mb. ARCNET (Clause 8)

[0 ANSI/ATA 878.1, RS-485 ARCNET (Clause 8), baud rate(s) ___

Data Link Layer Options: MS/TP master (Clause 9), baud rate(s): 9600, 19200, 38400, 76800

O MS/TP slave (Clause 9), baud rate(s): ___

O Point-To-Point, EIA 232 (Clause 10), baud rate(s): ___

O Point-To-Point, modem, (Clause 10), baud rate(s): ___

O LonTalk, (Clause 11), medium:

O Other:

— |

Device Address Binding: O Yes

Is static device binding supported? (This is No
currently necessary for two-way
communication with MS/TP slaves and
certain other devices.)

O Router, Clause 6 - List all routing configurations,
e.g., ARCNET-Ethernet, Ethernet-MS/TP, etc.

O Annex H, BACnet Tunneling Router over IP
O BACnet/IP Broadcast Management Device (BBMD)

Networking Options:

Does the BBMD support registrations by | O Yes

Foreign Devices? O No
X ANSI X3.4
Character Sets Supported: 0 IBM™/Microsoft™ DBCS

Indicating support for multiple character sets | 0 150 8859-1
does not imply that they can all be supported | OISO 10646 (UCS-2)

simultaneously. OISO 10646 (UCS-4)
0O JIS C 6226

If this product is a communication
gateway, describe the types of non-
BACnet equipment/network(s) that the
gateway supports:

Embedded Fieldbus
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BACnet Object Definitions

Objecthroperty Support Matrix
Th ' i
e following table Summarizes the Object Types/Properties Supported:

Object Type

Device | Binary | Binary Binary | Analog Analog | Analog
Input | Output | Value Input | Output | Value

v v v * v v

Property

Object Identifier
Object Name
Object Type

System Status

v v v v v 7

v v v 7 v 7

Vendor Name

Vendor Identifier

Model Name

Firmware Revision

Appl Software Revision

Protocol Version

Protocol Revision

Services Supported

Object Types Supported
Object List
Max APDU Length

Segmentation Support
APDU Timeout
Number APDU Retries

Max Master

Max Info Frames

Device Address Binding

NENENENEVENENVENENENENEN RN RN RN RN RN RV RN RN YRS

Database Revision

Present Value
Status Flags
Event State
Out-of-Service
Units

SR EYEY
NIENIRNIEN

b I Y (e

* | v

Priority Array

sl &) =] ] 8] & %
NESEYEIESE SRS

*

Relinquish Default
Polarity v
Active Text v

< & & 8] <

Inactive Text v

* For commandable values only.
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Binary Input Object Instance Summary

The following table summarizes the Binary Input Objects supported:

Active/

Present Value
Access Type

Instance Description Inactive Text
1D
RO 1 ACT | This object indicates the status of Relay ON/OFF

Output 1.

BI1 RO 2 ACT | This object indicates the status of Relay ONJOFF R
Output 2.

Bi2 RO 3ACT | This object indicates the status of Relay ON/OFF R
Qutput 3.

BI3 RO 4 ACT | This object indicates the status of Relay | ON/OFF R

) Output 4 (requires OREL-01 option).

Bl4 RO 5 ACT | This object indicates the status of Relay | ON/OFF R
Output 5 (requires OREL-01 option)

BI5 RO 6 ACT | This object indicates the status of Relay | ON/OFF R
Output 6 (requires OREL-01 option)

BI6 DI 1 ACT | This object indicates the status of Digital | ON/OFF R

' Input 1.

BI7 DI2ACT | This object indicates the status of Digital | ON/OFF R
Input 2.

BI8 DI 3ACT | This object indicates the status of Digital | ON/OFF R
Input 3.

BI9 DI 4 ACT | This object indicates the status of Digital | ON/OFF R
Input 4.

BI10 DI 5 ACT | This object indicates the status of Digital | ON/OFF R
Input 5.

BI11 DI6 ACT | This object indicates the status of Digital | ON/OFF R
Input 6.

Note! For Present Value Access Types, R = Read-only, W = Writeable,
C = Commandable. Commandable values support priority arrays & relinquish
defaults.

Binary Output Object Instance Summary

The following table summarizes the Binary Output Objects supported:

Instance . o Active/ PresentValue
ID Objsct Nams Degcripticn Inactive Text | Access Type
BOO RO1 COMMAND | This object controls the output state | ON/OFF Cc

of Relay 1. This control requires
that parameter 1401 value = comm.

BO1 RO2 COMMAND | This object controls the output state | ONJOFF Cc
of Relay 2. This control requires
that parameter 1402 value = CoMM.

BO2 RO3 COMMAND | This object controls the output state | ON/OFF Cc
of Relay 3. This control requires
that parameter 1403 value = comm.

Embedded Fieldbus



ACHS50-

BO3

U User's Aranuar

Instance
ID

Object Name

RO4 COMMAND

Description

This object controls the out

] put state
of Relay 4. This contro requires
that pararr_ieter 1410 value = comm
(also requires OREL-01 option).

ON/OFF

of Relay 6. This control requires
that parameter 1412 value = comm
(also requires OREL-01 option).

BO is obj
4 ROS5 COMMAND | This object controls the output state ON/OFF
of Relay 5. This control requires
that parameter 1411 value = comm
(also requires OREL-01 option).
BO5 RO6 COMMAND | This object controls the output state | ONJOFE

Active/
Inactive Text

217

Present Value
Access Type

Note! For Present Value Access Types, R = Read-only, W = Writeable,
C = Commandable. Commandable values support priority arrays & relinquish

defaults.

Binary Value Object Instance Summary
The following table summarizes the Binary Value Objects supported:

Instance
ID

Object Name

Description

Active/lnactive
Text

Present Value |
Access Type

BVO

RUN/STOP ACT

This object indicates the drive
Run Status, regardless of the
control source,

RUN/STOP

R

BV1

FWD/REV ACT

This object indicates the
motor’s rotation direction,
regardless of the control
source.

REV/FWD

Bv2

FAULT ACT

this object indicates the
drive's fault status.

FAULT/OK

BV3

EXT 1/2 ACT

This object indicates which
control source is active:
External 1 or External 2.

EXT2/EXT1

Bv4

HAND/AUTO ACT

This object indicates whether
the drive is under Hand or
Auto control.

HAND/AUTO

BVS

ALARM ACT

This object indicates the
drive's alarm status.

ALARM/OK

BV6

MAINT REQ

This object indicates the
drive's maintenance status.
Refer to Group 29 in the
drive's parameter
descriptions.

MAINT/OK

BV7

DRIVE READY

This object indicates whether
the drive is ready to accept a
run command.

READY/NOT
READY

BVS

AT SETPOINT

This object indicates whether
the drive is at the
commanded setpoint.

YES/NO

Embedded Fieldbus
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Object Name

RUN ENA ACT

Description

This object indicates the Run
Enable command status,
regardless of the control
source.

ACH550-UH User's Manual

Text

ENABLE/
DISABLE

Active/lnactive

Present Value
Access Type

RUN/STOP CMD

This object commands a drive
start. Control requires either:

+ Parameter 1001 value =
comm for control by EXT1
or

« Parameter 1002 value =
comw for control by EXT2.

RUN/STOP

BV11

FWD/REV CMD

This object commands a
motor rotation direction
change. Control requires
1003 = REQUEST and either:

+ Parameter 1001 value =
comm for control by ExT1
or

+ Parameter 1002 value =
comm for control by EXT2.

REV/FWD

BV12

RUN ENA CMD

This object commands Run
Enable. Control requires
parameter 1601 value =
COMM.

ENABLE/
DISABLE

BV13

EXT 1/2 CMD

This object selects ext1 or
ext2 as the active control
source. Control requires
parameter 1102 value =
COMM.

EXT2/EXT1

BV14

FAULT RESET

This object resets a faulted
drive. The command is rising-
edge triggered. Control
requires parameter 1604
value = COMM.

RESET/NO

BV15

MBOX READ

This object reads a parameter
(defined by AV25 mBox
PARAM) and returns it in AV26
MBOX DATA.

READ/RESET

BV16

MBOX WRITE

This object writes the data
value specified by AV26,
MBOX DATA, to a parameter
(defined by AV25, MBOX
PARAM).

WRITE/RESET

BV17

LOCK PANEL

This object locks the panel
and prevents parameter
changes. The corresponding
drive parameter is 1602.

LOCK/UNLOCK

BV18

CTL OVERRIDE
CMD

This object commands the
drive into BACnet Control
Override. In this mode,
BACnet takes drive control
from the normal source.
However, the control panel’s
HAND made has priority over
BACnet Control Override.

ON/OFF

Embedded Fieldbus



ACHSSO-UIH User's Narueal

219
Instance i
D Object Name Description Active/lnactive | Present Value
: Text Access Type
BV19 CTL OVERRIDE This object indicates whether | ON/OFE R
ACT the drive is in BACnet Control
Override. (See BV18.)
BV20 START ENABLE 1 | This object commands start | ENABLE/ ]
enable1. Control requires DISABLE
param 1608 value = COMM.
Bv21 START ENABLE 2 | This object commands start ENABLE/ C
enable1. Control requires DISABLE
param 1609 value = COMM.

Note! For Present Value Access Types, R = Read-only, W = Writeable,

C = Commandable. Commandable values support priority arrays & relinquish
defaults. ;

Analog Input Object Instance Summary

The followifwg table summarizes the Analog Input Objects supported:

Instance : o o ; Present Value
D Object Name Description Units Access Type
AlO ANALOG INPUT 1 | This object indicates the value of Percent | R

Analog Input 1. The corresponding
drive parameter is 0120.

Al ANALOG INPUT 2 | This object indicates the value of Percent | R
Analog Input 2. The corresponding
drive parameter is 0121.

Note! For Present Value Access Types, R = Read-only, W = Writeable,
C = Commandable. Commandable values support priority arrays & relinquish
defaults.

Analog Output Object Instance Summary

The following table summarizes the Analog Output Objects supported:

Instance . IS ; Present Value
D Object Name Description Units Access Type
AOO AO 1 This object controls Analog Output 1. The | Percent | C
COMMAND corresponding drive parameter is 0135,
COMM VALUE 1. Control requires parameter
1501 value = 135. 3
AO1 AO 2 This object contrals Analog Output 2. The | Percent | C
COMMAND corresponding drive parameter is 0136,
COMM VALUE 2. Control requires parameter
1507 value = 136.

Embedded Fieldbus
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Instance .
ID Object Name

Present Valye
Access Type

EXT is obj
PIDDEV |This object is the External PID output

signal’s deviation from its i
/ ) setpoint. The
corresponding drive parameter is 0133,

This object indicates, in hours, the drive's
accumulated run time since the last reset
The value can be reset 1o zero. The -
corresponding drive parameter is 0114,

AV15 MOTOR TEMP | This object indicates the drive’s motor
temperature, as set up in parameter
Group 35. The corresponding drive
parameter is 0145.

AV16 INPUT REF 1 This object sets Input Reference 1. Percent |C

Control requires parameter 1103 value =
COMM.

AV17 INPUT REF 2 This object sets either: Percent |C

* Input Reference 2. Control requires
parameter 1106 value = comMM.

+ Process PID setpoint. Control requires | | | -
parameter 1106 value = PID1 OUT and
parameter 4010 value = CoOMM.

AV18 LAST FLT This object indicates the most recent fault | None R
entered in the drive's fault log. The
corresponding drive parameter is 0401.

AV19 PREV FLT 1 This object indicates the second most None R
recent fault entered in the drive’s fault
log. The corresponding drive parameter
is 0412.

AV20 PREV FLT 2 This object indicates the third most recent | None R
fault entered in the drive’s fault log. The
corresponding drive parameter is 0413.

AV21 AO 1 ACT This object indicates Analog Output 1's | Milliamps | R
level. The corresponding drive parameter
is 0124.

AV22 AO 2 ACT This object indicates Analog Output 2’s | Milliamps | R
level. The corresponding drive parameter
is 0125.

AV23 ACCEL1 TIME | This object sets the Ramp1 acceleration | Seconds |W
time. The corresponding drive parameter
is 2202.

Av24 DECEL1 TIME | This object sets the Ramp1 deceleration | Seconds |W
time. The corresponding drive parameter
is 2203.

AV25 MBOX PARAM | This object defines the parameter to be None w
read or written to by the mailbox function.
See BV15 and BV16.

AV26 MBOX DATA This object holds the mailbox function’s .| None W
parameter value — a value that was read,
or is to be written. See BV15 and BV16.

AV14 RUNTIME (R)

Embedded Fieldbus
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Present Value
Description Access Type

Instance Object Name

H

Percent

i ‘act sets the External PID
E;ﬁr%ﬁjer setpoint. The corresponding
drive parameter is 4211. Control requires
parameter 4210, PID SETPOINT sEL, value
= 19 (INTERNAL).

EXT PID STPT

O

Note! For Present Value Access Types, R = Read-only, W = Writeab%g, '
C = Commandable. Commandable values support priority arrays & relinquish
defaults.

BACnet Quick-Start Sequence

The following steps summarize the process for enabling and configuring BACnet on
the ACH550:

1. Enable BACnet protocol: Set drive parameter 9802, COMM PROTOCOL SEL = BACNET

().

Note! If you cannot see the desired selection on the panel, your drive does not have
that protocol software in the application memory.

To confirm this selection, read drive parameter 5301, EFB PROTOCOL ID. It should
read x5xx (where “x" is any value).

2. Place the BACnet channel in “reset”: Set drive parameter 5302, EFB STATION ID = 0.

+ This setting holds the BACnet communication channel in reset while remaining
settings are completed.

3. Define the MS/TP baud rate.

» If MS/TP baud rate is known: Set drive. parameter 5303, EFB BAUD RATE =
appropriate value.

If 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 ID as the device object instance value, set drive
parameter 5311 and 5317 = 0.

5. Define a unique MS/TP MAC ID. Set drive parameter 5302, EFB STATION ID =
appropriate value.

*+ Once this parameter is set to a non-zero value, current BACnet settings are
“latched” and used for communication until the channel is reset.

In order to participate in MS/TP token passing, the MAC 1D used must be within
the limits defined by other masters’ "Max Master” property.

Embedded Fieldbus
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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.

. D:jive parameter 5306, UART ERRORS, 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.

[ ;
Embedded Fieldbus
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Fieldbus Adapter

QOverview

The AGH550 can be set up to accept control from an external system using standard
serial communication protocols. When using serial communication, the ACH550 can

either:
. Receive all of its control information from the fieldbus, or

. Be controlled from some combination of fieldbus control and other available
control locations, such as digital or analog inputs, and the control panel.

[ Fieldbus Controllelj
| Fieldbus

|

Other Devices

Connect using either:
. Standard embedded fieldbus (EFB) at
terminals X1:28...32

. Fieldbus adapter (FBA) module -
mounted in slot 2 (option Rxxx) l _!

B
\o=ef
-
\ ]
8

Two basic serial communications conﬁghrations are available;
» Embedded fieldbus (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 of the
following protocols:

— Profibus-DP®
— LonWorks®
— CANopen®

— DeviceNet®
— ControlNet®
— Ethernet®

The ACH550 detects automatically 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.g. PROFIdrive 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 Adapter
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cation channel is defined as the source for controlling

. The serial communi 1 COMMANDS and 1102

commands from EXT1 (set using parameters 1001 EXT
EXT1/EXT2 SEL).
. The external plug-in fieldbus adapter is activated:

_ Parameter 9802 COMM PROT SEL =4 (EXT FBA). .
— The external plug-in fieldbus adapter is configured to use the drive profile
mode or drive profile objects.

The content of the CONTROL WORD depends on the protoco!/proﬁlg used. See the
user’s manual provided with the FBA module and/or the "ABB Drives Profile
Technical Data".

Status Word

The STATUS WORD is a 16-bit word containing status information, sent by the drive to
the fieldbus controller. The content of the STATUS 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 contents of each REFERENCE word:
- Can be used, as speed or frequency reference.
- |s a 16-bit word comprised of a sign bit and a 15-bit integer.

+ Negative references (indicating reversed rotation directi'on) 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 Profile Technical Data"

= "Generic Profile Technical Data"

Actual Values

Planning

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
Input Words using group 51 parameters (protocol-dependent, but typically
parameters 5104...5126).

Network planning should address the following questions:
+ What types and gquantities of devices must be connected to the network?
+  What control information must be sent down to the drives?

+  What feedback information must be sent from the drives to the controlling
system?

Fieldbus Adapter
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Mechanical and Electrical Installation — FBA

Overview

The FBA (fieldbus adapter) is a plug-in module that fits in the drive's expansion slot
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! Install the input power and motor cables first.

1. Insert 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 EMC requirements and for proper operation of
the module. ‘

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. Connect the network cable to the module’s network
connector.

6. Tighten the cable clamp.
7. Install the conduit box cover (1 screw).
8. For configuration information see the following:
« "Communication Set-up — FBA" below.
« "Activate Drive Control Functions — FBA" on page 228.

« The protocol specific documentation provided with the module.

Fieldbus Adapter
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Communication Set-up = FBA

Serial Communication Selection
To activate the serial communication, use parameter 9802 COMM PROTOCO
9802 = 4 (EXT FBA).

L SEL. Set

Serial Communication Configuration

Setting 9802, together with mounting a particular FBA module, automatically sets the
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. 3

» Parameter 5101 is automatically configured.

« Parameters 5102...5126 are protocol-dependent and define, for example, the
profile used, and additional 1/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 fieldbus configuration parameters.

« Parameter 5127 forces the validation of changes to parameters 5102...5126. If
parameter 5127 is not used, changes to parameters 5102...5126 take affect only
after the drive power is cycled.

« Parameters 5128...5133 provide data about the FBA module currently installed
(e.g. component versions and status).

The Parameters Description section lists the group 51 parameters.

Activate Drive Control Functions — FBA

Fieldbus control of various drive functions requires configuration to:

» Tell the drive to accept fieldbus contro! of the function.

« Define as a fieldbus input, any drive data réquired 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 entry.
Start/Stop Direction Control

Using the fieldbus for start/stop/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 dependent.)

Drive Parameter Value Description Protocol
Reference
1001 | EXT1 10 (comm) | Start/Stop controlled by fieldbus with
COMMANDS Ext1 selected. J
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Protocol
eference

'

olled fi :
Ext2 selected. 'eldbus with

3 (REQUEST) | Direction controlled by

1003 | biIrRECTION

fieldbus.

Input Reference Select
Using the fieldbus to provide input reference to the drive requires:
* Drive parameter value set as defined below.

. Fieldpus controller supplied reference word(s) in the appropriate location. (The
location is defined by the Protocol Reference, which is protocol dependent.)

Drive Parameter Value Description Protocol
Reference
1102 | EXT1/EXT2 SEL | 8 (COMM) Ref. selected by fieldbus.
: (Required only if 2 references used.)
1103 | REF1 SEL 8 (comm) Input reference 1supplied by fieldbus.
9 (comm+ail)
10 (comm™aI1)
1106 | REF2 SEL 8 (comm) Input reference 1 supplied by fieldbus.

9 (CoMM+AI) (Required only if 2 references used.)
10 (COMM™AI)

Note! Multiple 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. (The location is
defined by the Protocol Reference, which is protocol dependent.)

Drive Parameter Value Description Protocol
Reference

1601 | RUN ENABLE 7 (comm) | Run enable by fieldbus.
Fault reset by fieldbus.

=

1604 | FAULT RESET SEL | 8 (COMM

1607 | PARAM SAVE 1 (SAVE) | Saves altered parameters to memory (then
value returns to 0).
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trol
Relay Output Con -
Using the fieldbus for relay output control requires:

. Drive parameter values set as defined below.

binary coded, relay command(s) in the appropriate

. Fieldbus controller supplied, ch is protocol

location. (The location is defined by the Protocol Reference, whi

dependent.)
[ . - Protocol
Drive Parameter Value Description Referenice
1401 | RELAY OUTPUT 1 35 (comm) Relay Output 1 controlled by fieldbus.
1402 | ReLAY ouTPUT2 - | 36 (COMM(-1)) [ Relay Output 2 controlled by fieldbus.
1403 | RELAY QUTPUT 3 Relay Output 3 controlled by fieldbus.
1410 | RELAY OUTPUT 4 Relay Output 4 controlled by fieldbus.
1411" | RELAY OUTPUT 5 Relay Output 5 controlled by fieldbus.
1412" | RELAY OUTPUT 6 Relay Output 6 controlled by fieldbus.

1. More than 3 reiéys requires the addition of a relay extension module.

Note! Relay status feedback occurs without configuration as defined below.

Drive Parameter Value Protocol Reference
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.g. PID setpoint) requires:
« Drive parameter values set as defined below.

- Fieldbus controller supplied analog value(s) in the appropriate location. (The
location is defined by the Protocol Reference, which is protocol dependent.)

Protocol

Drive Parameter Value Description
Reference

1501 | AO1 CONTENT SEL | 135 (coMM VALUE 1) | Analog Output 1 controlled by | —
writing to parameter 0135.

0135 | cOMM VALUE 1 -

1502 | AO1 CONTENT MIN | Set appropriate Used for scaling -
values.
1505 | MAXIMUM AO1

1506 | FILTER AO1 Filter time constant for A01. -

1507 | AO2 CONTENT SEL | 136 (cOMM VALUE 2) | Analog Output 2 controlled by | —
writing to parameter 0136.

0136 | COMM VALUE 2 -

1508 | AO2 CONTENT MIN | Set appropriate Used for scaling -
values.
1511 | MAXIMUM AOZ

1512 | FILTER AQZ2 Filter time constant for A02. -
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PID Control Setpoint Source

Using the fieldbus for the PID control setpoint requires:

Drive parameter values set as defined below.

Fieldbus controller supplied setpoint value in the a

in "Analog Output Control" above.) Ppropriate location. (As defined

Drive Parameter Value Protocol

Description
Reference

4010 | SETPOINT SEL 8 (ComM VALUE 1) | Setpoint is 0135 value (+/-/* A1) | -
9 (comm + AI1)
10 (comm*aIl)

Communication Fault

When using fieldbus control, specify the drive's action if serial communication is lost.

Drive Parameter Value Description Protocol
Reference
3018 | COMM FAULT 0 (NOT SEL) Set for appropriate drive -
FUNC 1 (FAULT) response.

2 (CONST sP7)
3 (LAST SPEED)

3019 | cOMM FAULT Set time delay before acting on a communication -
TIME loss.

Feedback from the Drive — FBA

Inputs to the controller (drive outputs) have pre-defined meanings established by the
protocol. This feedback does not require drive configuration. The following table lists
a sample of feedback data. For a complete listing, see all parameters listed in
"Parameter Descriptions”.

Drive Parameter Protocol Reference
0102 | SPEED
0103 | FREQ OUTPUT
0104 | CURRENT
0105 | TORQUE
0106 | POWER
0107 | DC BUS VOLT
0109 | OUTPUT VOLTAGE
0301 | FB STATUS WORD - bit 0 (STOP)
0301 | FB STATUS WORD - bit 2 (REV)
0118 | DI1-3 STATUS - bit 1 (DI3)
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Scaling

To
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scale the drive parameter values see the "Actual Value Scaling" in the following

sections, as appropriate:

"ABB Drives Profile Technical Data"
"Generic Profile Technical Data"

Diagnostics — FBA

Fault Handling

The ACH550 provides fault information as follows:

The control panel display shows a fault code and text. See "Diagnostics” starting
on page 244 for a complete description. :

Parameters 0401 LAST FAULT, 0402 PREVIOUS FAULT1 and 0403 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
profiles support requesting fault codes using this specification. For profiles that
support this specification, the profile documentation defines the proper fault
request process.

Brve Faglt Code (Dr\!:{?éc::bcl;:ﬂ Z?:L;:i{ﬁ:g:t?on)

1 OVERCURRENT 2310h

2 DC OVERVOLT 3210h

3 | DEV OVERTEMP 4210h

4 SHORT CIRC 2340h

5 Reserved FF6Bh

6 DC UNDERVOLT 3220h

7 Al1 LOSS 8110h

8 Al2 LOSS 8110h

9 MOT TEMP 4310h

10 PANEL LOSS 5300h

11 ID RUN FAIL FF84h

12 MOTOR STALL 7121h

14 EXTERNAL FLT 1 9000h

15 EXTERNAL FLT 2 9001h i
16 EARTH FAULT 2330h

17 UNDERLOAD FF6Ah

18 THERM FAIL 5210h

19 OPEX LINK 7500h

20 OPEX PWR 5414h

21 CURR MEAS 2211h ]
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Drive Fault Code Fieldbus Fayjt Code
SRR ST ::?:CI)VECOM Specification)

h

23 ENCODER ERR W_AH_

24 | OVERSPEED 7310h

25 Reserved FF8oh

26 |DRIVEID 5400h 7

27 CONFIG FILE 630Fh

28 SERIAL 1 ERR 7510h

29 EFB CONFIG FILE 6306h

30 FORCE TRIP FF90h

31 EFB 1 FF92h

32 EFB 2 FF93h

33 EFB 3 FF94h

34 MOT_QR PHASE FF56h

35 | OUTPUT WIRING FF95h o

36 INCOMP SWTYPE 630Fh

101 SERF CORRUPT FF55h

102 Reserved FF55h

103 SERF MACRO FF55h

104 Reserved FF55h

105 Reserved FF55h

201 DSP T1 OVERLOAD 6100h

202 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 Al SCALE 6320h

1004 | PAR AO SCALE 6320h

1005 |PARPCU2 6320h

1006 | EXT ROMISSING 6320h

1007 | PAR FBUSMISSING 6320h

1008 | PAR PFAWOSCALAR 6320h

1009 | PARPCU 1 6320h

1010 | PAR PFA OVERRIDE 6320h |
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Fieldbus Fault Codg
(DRIVECOM specification)

Drive Fault Code

PAR OVERRIDE PARS
PARPFCIO 1 6320n
PAR PFC 10 2 6320h

PARPFC10 3 6320h

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 describes
the ABB Drives profile implemented for FBA modules.

Control Word

As described earlier in "Control Interface” the CONTROL 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) CONTROL WORD
. Commanded
Bit Name Value State Comments
0 OFF1 1 READY TO OPERATE | Enter READY TO OPERATE
CONTROL X :
0 EMERGENCY OFF Drive ramps to stop according to currently
active deceleration ramp (2203 or 2205)
Normal command sequence:
« Enter OFF1 ACTIVE
+ Proceed to READY TO SWITCH ON,
unless other interlocks (OFF2, OFF3) are
active.
1 OFF2 1 OPERATING Continue operation (OFF2 inactive)
CONTROL, 0 EMERGENCY OFF Drive coasts to stop.
Normal command sequence:
« Enter OFF2 ACTIVE :
« Proceed to SWITCHON INHIBITED
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ABB Drives Profile (FBA) conTROL woRrD
Bit Name Valye | Commandeda | = ——— |
State Comments
2 OFF3 1
CONTROL || | OPERATING Continue operation (OFF3 inactive)
0 EMERGENCY STOP Drive stops within in time specified by
parameter 2208.
Normal command sequence:
* Enter oFrF3 AcTIVE
» Proceed to SWITCH ON INHIBITED
WARNING! Be sure motor and driven
equipment can be stopped using this
mode.
3 INHIBIT 1 OPERATION Enter OPERATION ENABLED (Note the Run
OPERATION ENABLED enable signal must be active. See 1601. If
1601 is set to comm, this bit also actives
the Run Enable signal.)
0 OPERATION Inhibit operation. Enter OPERATION
INHIBITED INHIBITED
4 RAMP_OUT_ 1 NORMAL OPERATION | Enter RAMP FUNCTION GENERATOR!
ZERO ACCELERATION ENABLED
0 RFG OUT ZERO Force ramp function generator output to
Zero. Drive ramps to stop (current and DC
voltage limits in force).
5 RAMP_HOLD 1 RFG OUT ENABLED Enable ramp function.
Enter RAMP FUNCTION GENERATOR:
ACCELERATOR ENABLED
0 RFG OUT HOLD Halt ramping (Ramp Function Generator
output held)
6 RAMP_IN_ 1 RFG INPUT ENABLED | Normal operation. Enter OPERATING
— 0 RFG INPUT ZERO Force Ramp Function Generator input to
zero.
7 RESET 0=>1 | RESET Fault reset if an active fault exists (Enter
SWITCH-ON INHIBITED). Effective if 1604 =
COMM.
0 OPERATING Continue normal operation
8:::9 Unused
10 REMOTE_CMD |1 Fieldbus control enabled
0 « CW #0 or Ref #0: Retain last CW and
Ref.
« CW =0 and Ref = 0: Fieldbus control
enabled.
« Refand deceleration/acceleration+amp
are locked.
1 EXT CTRLLOC |1 EXTZ2 SELECT Select external control location 2 (ExT2).
Effective if 1102 = comm.
0 EXT1 SELECT Select external control location 1 (ExT1).
Effective if 1102 = comm.
12...15 | Unused
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Status Word

As described earlier in :
information, sent by the drive to the master station. The

diagram later in this sub-section describe the status word content.

"Control Interface
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" the contents of the STATUS WORD is status
following table and the state

—

ABB Drives Profile (FBA) STATUS WORD

Bit

Name

Value

Description
(Correspond to states/boxes in the state diagram)

RDY_ON

READY TO SWITCH ON

NOT READY TO SWITCH ON

RDY_RUN

READY TO OPERATE

OFF1 ACTIVE

RDY_REF

OFPERATION ENABLED

OPERATION INHIBITED

TRIPPED

FAULT

No fault

OFF_2_STA

OFF2 inactive

OFF2 ACTIVE

OFF_3_STA

OFF3 inactive

OFF3 ACTIVE

SWC_ON_INHIB

SWITCH-ON INHIBIT ACTIVE

SWITCH-ON INHIBIT NOT ACTIVE

ALARM

-

Warning/alarm (See "Alarm Listing” in the "Diagnostics”
section for details on alarms.)

No warning/alarm

AT_SETPOINT

OPERATING. Actual value equals (within tolerance limits) the
reference value.

Actual value is outside tolerance limits (not equal to
reference value).

REMOTE

Drive control location: REMOTE (EXT1 or EXT2)

Drive control location: LOCAL

10

ABOVE_LIMIT

Supervised parameter's value > supervision high limit.

Bit remains “1” until supervised parameter’s value <
supervision low limit.

See group 32, Supervision

Supervised parameter'’s value < supervision low limit.
Bit remains “0" until supervised parameter’s value >
supervision high limit.

See group 32, Supervision

i

EXT CTRL LOC

External control location 2 (ExT2) selected

External control location 1 (exT1) selected

12

EXT RUN ENABLE

External Run Enable signal received

Q| 2| O &

No External Run Enable signal received

1815 I Unused

Fieldbus Adapter



ACHESO-LUH User's Manual

The state diagram below describes the st
and STATUS WORD (SW) bits.

From any state From any state

237

art-stop function of conTroL WORD (CW)

From any state

Emergency Stop Emer
; gency Off
OFF3 (Cw Blt2=0) OFE?2 (CW Bit1=0) Fault
it5=0) — OFF3 OFF2 FAULT SW Bit3=
(SW Bitg=0) —{ o175 OFF2 L (sw Bite=0) (SW Bit3=1)
CW Bit7=
n(f)=0!|=0+ I#( =1
—=> -
From any state
OFF1 (CW Bit0=0) +
MAINS OFF SLEh (SW Bit6=1)
: OFF1 INHIBITED [ it6=
(SW Bit1=0) = A~ TivE
N Power ON -L CW Bit0=0
N(H=0/1=0 mupm  POWer + (CW Bit0=0)
| Sl
ABCD NOT READY - o
TO SWITCH oN [ (SW Bit0=0)
(CW Bit3=0) + (CW oot x1xx xxxx x110)
. OPERATION READY TO .y
=0) ——p - =1
(SNY Bit2=0) INHIBITED switcHon [ SWEI0=1)
OPERATION INHIBITED + + (CW= xoxx x1xx xxxx x111)
B ]
BCD
READY TO o
OPERATE (SW Bit1=1)
(CW Bit4=0) g (CW Bit3=1 and
- SW Bit12=1)
| =l
OPERATION .
¢a ENABLED [ (SWBit2=1)
‘ A
(CW Bit5=0) (CW=xxxx x1xx xxx 1 1111)
= 1
RFG OUTPUT
5 ENABLED
{GW BitG=0) 'I- ° j— (CW=300x x1300 0 1111)
KEY -
[ State - I

mm  State change

CW = CONTROL WORD

SW = STATUS WORD

RFG = Ramp Function Generator
| = Param. 0104 CURRENT

f = Param. 0103 OUTPUT FREQ

n = Speed

RFG: ACCELERATOR

ENABLED
C
# (CW=xxxx x1xx x111 1111)
OPERATING |— (SW Bit8=1)

D —<—]

Fieldbus Adapter



238

Reference

As described earlier in "Control Interface

frequency reference.

Reference Scaling
The following table describes REFERENCE scaling for the ABB Drives profile.

ACH550-UH User's Manual

" the REFERENCE word is a speed or

ABB Drives Profile (FBA)

Reference .
Reference | Range Type Scaling Remarks
REF1 -32767... | Speedor |-20000 = -(par. 1105) Final reference limited by
+32767 frequency |0=0 1104/1105. Actual motor
+20000 = (par. 1105) speed limited by 2001/2002
(20000 corresponds to 100%) | (speed) or 2007/2008
. (frequency).
REF2 -32767... | Speedor |-10000 = -(par. 1108) Final reference limited by
+32767 frequency [0=0 1107/1108. Actual motor
+10000 = (par. 1108) speed limited by 2001/2002
(10000 corresponds to 100%) | (speed) or 2007/2008
(frequency).

Torque -10000 = -(par. 1108) Final reference limited by
0=0 2015/2017 (torque1) or
+10000 = (par. 1108) 2016/2018 (torque2).
(10000 corresponds to 100%)

PID -10000 = -(par. 1108) Final reference limited by

Reference [0=0 4012/4013 (PID set1) or
+10000 = (par. 1108) 4112/4113 (PID set2).
(10000 corresponds to 100%)

Note! The setting of parameter 1104 REF1 MIN and 1107 REF2 MIN has no effect on
the scaling of references.

s

When parameter 1103 REF1 SELECT or 1106 REF2 SELECT is set to COMM+AI1 or
coMmm*all, the reference is scaled as follows:

ABB Drives Profile (FBA)

Reference

Value Setting

Al Reference Scaling

REF1

COMM+AIT

(100 + 0.5 * (Par. 1105)%

(100 - 0.5 * (par. 1105))%

COMM (%) +(al (%) - 0.5"REF1 MAX (%))

Fieldbus Reference

100%-

A Correction Coefficient

Al1 Input Signal

0%

50% 100%
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REF1

ABB Drives Profile (FBA)
Reference | value Setting

Al Reference Scaling

239

COMM*AI1 comM (%) * (Al (%) / 0.5°REF1 MAX (%))
Fieldbus Reference
Correction Coefficient
200% - - --r—---
1
a :
| I
100%- - = = -}~ - - J
| !
: | Al Input Signal
(100- 0.5 * (par. 1105))% —»
0% 50%  100%
REF2 COMM+AIT COMM (%) + (A1 (%) - 0.5"REF2 MAX (%))
Fieldbus Reference
4 Correction Coefficient
(100 + 0.5 * (Par. 1108)% -~ - e
I
I ]
i 1
100% [~ -~ = ———JI
! |
‘ : | Al1 Input Signal
(100 - 0.5 * (par. 1108)% —p
0% 50%  100%
REF2 COMM*AI1 COMM (%) * (Al (%) / 0.5*REF2 MAX (%))

Fieldbus Reference

4 Correction Coefficient
200% ‘“":‘"‘“ :
i I
I |
100% |- == -4 -~ ="
1 i
1 | .
Al1 Input Signal
0% : iy
0% 50% 100%
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Reference Handling |
Use group 10 parameters to configure for control c_>f rotation direction for each cor;t;:);
location (ExT1 and EXT2). The following diagrams illustrate how group 10 parame 1
and the sign of the fieldbus reference interact to produce REFERENCE va|_qes (REF
and REF2). Note, fieldbus references are bipolar, that is they can be positive or

negative.
ABB Drives Profile
Parameter Value Setting Al Reference Scaling
1003 DIRECTION | 1 (FORWARD) Resultant Ref.
Max. Ref = - - - == == ==~~~ '
| I
o o
! ! | |
I ! 1 |
Fieldbus ! L I I
Reference -163% -100% 10(3% 1'63%
-(Max. Ref) - - -~ - = = = = = -
1003 DIRECTION | 2 (REVERSE) Max. Ref - - — — — - — — - _
Resultant Ref.
Fieldbus -163% -100% 100% 163%
Reference i ] ; |
1 | | |
|
I : : : o’
| I
-(Max. Ref.) - — s = = — _ o -
1003 DIRECTION | 3 (REQUEST) Resultant Ref.
Max. Ref - - ——-=——--=-—--$ - -—-—- ‘ ;
I I
I I
I I
Fieldbus -163% -100% P
Reference i i 100% 163%
Lo
I I
-(Max. Ref.) - - ‘ e
~—

Fieldbus Adapter



ACHSESO-UH Users NMartiual

241
Actual Value
As described earlier in
ler in "Contr n
values, ol Interface”, Actual Values are words containing drive

Actual Value Scaling

The sqaling of the integers sent to the fieldbus as Actual Values depends on the
resolution of the selected drive parameter. Except as noted for Data Words 5 and 6

below, scale the feedback integer using the resolution listed for the parameter in the
"Parameter Descriptions" section. For example:

Feedba_ck Integer | Parameter Resolution Scaled Value
1 0.1 mA 1*0.1mA=0.1mA
10 0.1% 10*01% =1%

Data words 5 and 6 are scaled as follows:

ABB Drives Profile
Data Word | Contents Scaling
5 ACTUAL SPEED | -20000 ... +20000 = -(par. 1105) ... +(par. 1105)
6 TORQUE -10000 ... +10000 = -100% ... +100%
Actual Value Mapping

See the user’s manual supplied with the FBA module.
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Generic Profile
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Technical Data

Overview ‘ ) -
The generic profile aims to fulfill the industry-standard drive profile for each proto

(e.g. PROFIdrive for PROFIBUS, AC/DC Drive for DeviceNet).

Control Word

As described earlier in "Control Interface" the CONTROL WORD is the principal means
for controlling the drive from a fieldbus system. For specific CONTROL WORD content,
see the user’s manual provided with the FBA module.

Status Word

As described earlier in "Control Interface”, the contents of the STATUS WORD is status
information, 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 Interface”, the REFERENCE word is a speed or
frequency reference.

Note! 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 of the REFERENCE, see the user’s manual
supplied with the FBA module.

| Generic Profile

Reference :
Reference | Range Type Scaling Remarks
REF Fieldbus | Speed -100% = -(par. 9908) | Final reference limited by
specific 0=0 1104/1105.
+100 = (par. 9908) Actual motor speed limited by 2001/
2002 (speed).
Frequency | -100% = -(par. 9907) | Final reference limited by
0=0 1104/1105.
+100 = (par. 9907) Actual motor speed limited by 2007/
2008 (frequency).
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Actual Values
As described earlier in "C
on "n
s trol Interface”, Actual Values are words containing drive

Actual Value Scaling

'flzor Actual Vaiues,l sqale the feedback integer using the parameter’s resolution. (See
Parameter Descriptions" section for parameter resolutions.) For example:

Feedback Parameter (Feedback Integer) * (Parameter Resolution) = B
Integer Resolution Scaled Value
1 0.1 mA 1*0.1mA=0.1mA
10 0.1% 10*0.1% =1%

Where parameters are in percent, the "Parameter Descriptions" section specifies
what parameter corresponds to 100%. In such cases, to convert from percent to

engineering units, multiply by the value of the parameter that defines 100% and
divide by 100%. For example:

Value of the (Feedback Iinteger) * (Parameter Resolution) *
Feedback | Parameter | parameter that (Value of 100% Ref.) / 100% =
iegel defines 100% Scaled Value
10 0.1% 1500 rpm’ 10 * 0.1% * 1500 RPM / 100% = 15 rpm
100 0.1% 500 Hz? 100 * 0.1% * 500 Hz / 100% = 50 Hz

1. Assuming, for the sake of this example, that the Actual Value uses parameter 9908 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 NOM FREQ
as the 100% reference, and that 9907 = 500 Hz.

Actual Value Mapping

See the user’s manual supplied with the FBA module.
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Diagnostics

A

A

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 installation 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 (if the HVAC control panel is attached to the
drive)

» The control panel display (if the HVAC control panel is attached to the drive)

« The Fault Word and Alarm Word parameter bits (parameters 0305 to 0309). See
"Group 03: Actual Signals" on page 66.

The form of the display depends on the severity of the error. You can specify the
severity for many errors by directing the drive to: '

» Ignore 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 the control 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 of the
following buttons removes the fault message: MENU, ENTER, UP button or DOWN
button. The message reappears after a few seconds if the control panel is not
touched and the fault is still active.

Diagnostics
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Flashing Green — Alarms

Flashes the green LED on the drive (

d ;
control panel operation errors), 0¢s notapply to alarms that arise from

Sets an appropriate bit in an Alarm Word parameter

: ropriate (0308 or 0309). See "
03: Actual Signals" on page 66 for the bit definitions. h See”Grenp

Overrides the control panel display with the display of an alarm code and/or
name.

Alarm messages disappear from the control panel display after a few seconds. The
message returns periodically as long as the alarm condition exists.
Correcting Faults

The recommended corrective action for faults is: -

« Use the "Fault Listing" table below to find and address the root cause of the
problem.

« Reset the drive. See "Fault Resetting" on page 250.

Fault Listing

Fault | Fault Name In

Cods:: o Description and Recommended Corrective Action

1 OVERCURRENT | Output current is excessive. Check for and correct:
» Excessive motor load.

+ Insufficient acceleration time (parameters 2202 ACCELER TIME 1 and
2205 ACCELER TIME 2).

» Faulty motor, motor cables or connections.

2 DC OVERVOLT Intermediate circuit DC voltage is excessive. Check for and correct:
= Static or transient overvoltages in the input power supply.

+ |Insufficient deceleration time (parameters 2203 DECELER TIME 1 and
2206 DECELER TIME 2).

« Verify that overvoltage controller is ON (using parameter 2005).

3 DEV OVERTEMP | Drive heatsink is overheated. 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 CIRC Fault current. Check for and correct:
A short-circuit in the motor cable(s) or motor.
+ Supply disturbances.
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; S5t
Description and Recommended Corrective Acti

m | ck for and correct:

Intermediate circuit DC voltage is not sufficient. Che
. Missing phase in the input power supply.

- Blown fuse.

- Undervoltage on mains.

Fault Name In
Panel

Fault
Code

5

DC UNDERVOLT

7 Al1 LOSS Analog input 1 loss. Analog input value is less than AI1ELT LMIT (30271).

Check for and correct:
. Source and connection for analog input.
.+ Parameter settings for AI1FLT LT (3021) and 3001 AI<MIN FUNCTION.

8 A2 LOSS Analog input 2 loss. Analog input value is less than AIZFLT LIMIT (3022).
Check for and correct:

+ Source and connection for analog input.
= Parameter settings for AI2ZFLT LiMIT (3022) and 3001 AI<MIN FUNCTION.

9 MOT TEMP Motor is too hot, based on either the drive’s estimate 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.

10 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
start/stop, direction or reference from the control panel.

To correct check:
« Communication lines and connections
« Parameter 3002 PANEL COMM ERROR.

- Parameters in Group 10: Command Inputs and Group 11: Reference
Select (if drive operation is REM).

1 ID RUN FAIL The motor ID run was not completed successfully. Check for and correct:
* 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.
« Insufficient motor power.
« Parameters 3010...3012.

14 EXTERNAL FLT 1 | Digital input defined to report first external fault is active. See parameter
3003 EXTERNAL FAULT 1.

15 EXTERNAL FLT 2 | Digital input defined to report second external fault is active. See parameter
3004 EXTERNAL FAULT 2. .
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Fault Name I

Panel

16 EARTH FAULT
can produce false lfJositiwasme sensitive when the drive is not running and
Possible corrections:

- Chr?ck for/correct faults in the input wiring.

* Verify that motor cable does not exceed maximum specified length.

* A delta grounded input power supply and motor cables with high
capacitance may result in erroneous error reports during non-running
tests'. To disable response to fault monitoring when the drive is not
running, use parameter 3023 WIRING FAULT. To disable response to all
ground fault monitoring, use parameter 3017 EARTH FAULT.

17 UNDERLOAD Motor load is lower than expected. Check for and correct:

» Disconnected load.

« Parameters 3013 UNDERLOAD FUNCTION...3015 UNDERLOAD CURVE.

18 THERM FAIL Internal fault. The thermistor measuring the internal temperature of the
drive is open or shorted. Contact your local ABB sales representative.

19 OPEX LINK Internal fault. A communication-related problem has been detected on the
fiber optic link between the OITF and OINT boards. Contact your local ABB
sales representative.

20 OPEX PWR Internal fault. Low voltage condition detected on OINT power supply.
Contact your local ABB sales representative.

21 CURR MEAS Internal fault. Current measurement is out of range. Contact your local ABB
sales representative.

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 detecting a valid encoder signal. Check for and correct:
» Encoder presence and proper connection (reverse wired, loose

connection, or short circuit).

+ Voltage logic levels are outside of the specified range.

« A working and properly connected Pulse Encoder Interface 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 = 1
(ENABLED).

24 OVERSPEED Motor speed is greater than 120% of the larger (in magnitude) of 2001
MINIMUM SPEED or 2002 MAXIMUM SPEED. Check for and correct:

« Parameter settings for 2001 and 2002.

« Adequacy of motor braking torque.

+ Applicability of torque control.

+ Brake chopper and resistor.

25 RESERVED Not used as of the publication of this manual.

26 DRIVE ID Internal fault. Configuration Block Drive 1D is not valid. Contact your local

| ABB sales representative.
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Fault | Fault Name In
Code Panel Description and Recommended Corrective Action
201 DsSP T1 Errorin th
NERLGAD e err?:)r n?.: f%f;ée;m. Contact your local ABB sales representative and report
202 DSP T2
OVERLOAD
203 DSP T3
OVERLOAD
204 DSP STACK
ERROR
205 RESERVED
(obsolete)
206 OMIO ID ERRCR
207 ‘EFB LOAD ERR
1000 | PAR HZRPM Parameter values are inconsistent. Check for any of the following:
LIMITS + 2001 MINIMUM SPEED > 2002 MAXIMUM SPEED.
« 2007 MINIMUM FREQ > 2008 MAXIMUM FREQ.
» 2001 miNiMUM SPEED / 9908 MOTOR NOM SPEED is outside proper range
(=50)
+ 2002 mMAXIMUM SPEED / 9908 MOTOR NOM SPEED is outside proper range
(=50)
= 2007 MiNIMUM FREQ / 9907 MOTOR NOM FREQ is outside proper range
(> 50)
« 2008 mAXIMUM FREQ / 9907 MOTOR NOM FREQ is outside proper range
(> 50)
1001 | PAR PFAREFNG | Parameter values are inconsistent. Check for the following:
» 2007 MINIMUM FREQ is negative, when 8123 PFA ENABLE is active.
1002 | RESERVED '
(Obsolete)
1003 | PAR Al SCALE Parameter values are inconsistent. Check for any of the following:
+ 1301 Al 1 MIN > 1302 Al 1 MAX.
+ 1304 A1 2 MIN > 1305 Al 2 MAX.
1004 | PAR AO SCALE Parameter values are inconsistent. Check for any of the following:
+ 1504 A0 1 MIN > 1505 A0 1 MAX.
« 1510 A0 2 MIN > 1511 AO 2 MAX.
1005 | PAR PCU 2 Parameter values for power control are inconsistent: Improper motor
nominal KVA or motor nominal power. Check for the following:
= 1.1 <(9906 MOTOR NOM CURR * 9905 MOTOR NOM VOLT * 1.73/ Py) £ 3.0
= Where: Py = 1000 * 9909 MOTOR NOM POWER (if units are kW)
or Py = 746 * 9909 MOTOR NOM POWER (if units are HP, e.g. in US)
1006 | EXT ROMISSING | Parameter values are inconsistent. Check for the following: .
- Extension relay module not connected and
1410...1412 RELAY OUTPUTS 4...6 have non-zero values.
1007 | PAR Parameter values are inconsistent. Check for and correct:
FBUSMISSING « A parameter is set for fieldbus control (e.g. 1001 EXT1 COMMANDS = 10
(comm)), but 9802 comm PROT SEL = 0.
1008 | PAR Parameter values are inconsistent — 9904 MOTOR CTRL MODE must be = 3
PFAWOSCALAR | (SCALAR: SPEED), when 8123 PFA ENABLE is activated.
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Fault | Fault Name in Description and Recommended Corrective Action
Code Panel

1009 | PAR PCU1

Parameter values for power control are inconsistent: Improp_er motor
nominal frequency or speed. Check for both of the following:

- 1< (60 * 9907 MOTOR NOM FREQ / 9908 MOTOR NOM SPEED <16

« 0.8 <9908 MOTOR NOM SPEED /
(120 * 9907 MOTOR NOM FREQ / Motor Poles) < 0.992

1010 | PAR PFA Both the override mode and PFA are activated at the same time. These
OVERRIDE modes are mutually incompatible, because PFA interlocks cannot be
observed in the override mode.

1011 | PAR OVERRIDE | Overeride is enabled, but parameters are incompatible. Verify that1701 is
PARS not zero, and (depending on 9904 value) 1702 or 1703 is not zero.

1012 | PARPFCIO 1 IO configuration is not complete — not enough relays are parameterized to
PFC. Or, a conflict exists between Group 14, parameter 8117, NR OF AUX
MOT, and parameter 8118, AUTOCHNG INTERV.

1013 | PARPFCIO 2 IO 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 INTERV.

1014 | PARPFCIO 3 IO configuration is not complete — the drive is unable to allocate a digital
input (interlock) for each PFC motor (parameters 8120 INTERLOCKS and
8127 MOTORS).

Fault Resetting

The ACHS550 can be configured to automatically reset certain faults. Refer to
parameter Group 31: Automatic Reset.

Warning! If an external source for start command is selected and it is active,
the ACH550 may start immediately after fault reset.

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, FAULT RESET SELECT, the following could also be -
used to reset the drive:

» Digital input
« Serial communication

When the fault has been corrected, the motor can be started.
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For reference, the last three fault codes are stored into parameters 0401, 0412,
0413. For the most recent fault (identified by parameter 0401), 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 of the fault.

To clear the fault history (all of the Group 04, Fault History parameters):

B s

Correcting Alarms

Using the control panel in Parameters mode, select parameter 0401.
Press EDIT.
Press UP and Down simultaneously.
Press SAVE.

The recommended corrective action for alarms is:

« Determine if the Alarm requires any corrective action (action is not always
required).

« Use "Alarm Listing" below to find and address the root cause of the problem.

Alarm Listing

The following table lists the alarms by code number and describes each.

Alarm
Code

Display

Description

2001

OVERCURRENT

Current limiting controller is active. Check for and correct:
+ Excessive motor load.

+ Insufficient acceleration time (parameters 2202 ACCELER TIME 1 and
2205 ACCELER TIME 2).

- Faulty motor, motor cables or connections.

2002

OVERVOLTAGE

Over voltage controller is active. Check for and correct:
« Static or transient overvoltages in the input power supply.

« Insufficient deceleration time (parameters 2203 DECELER TIME 1 and
2206 DECELER TIME 2).

2003

UNDERVOLTAGE

Under voltage controller is active. Check for and correct:
« Undervoltage on mains.

2004

DIR LOCK

The change in direction being attempted is not allowed. Either:
- Do not attempt to change the direction of motor rotation, or

+ Change parameter 1003 DIRECTION to allow direction change (if
reverse operation is safe). -

2005

1/0 coMm

Fieldbus communication has timed out. Check for and correct:

» Fault setup (3018 coMm FAULT FUNC and 3019 COMM FAULT TIME).
« Communication settings (Group 51 or 53 as appropriate).

= Poor connections and/or noise on line.
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Alarm
Code

Display

Description

2006

Al'l LOSS

Analog input 1 is lost, or value is less than the minimum setting.
Check:

* Input source and connections
« Parameter that sets the minimum (3021)
¢ Parameter that sets the Alarm/Fault operation (3001)

2007

A2 LOSS

Analog input 2 is lost, or value is less than the minimum setting.
Check:

* Input 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 control panel displays LOC), or

« Drive is in remote control mode (REM) and is parameterized to
accept start/stop, direction or reference from the control panel.

To correct check:
+  Communication lines and connections
« Parameter 3002 PANEL LOSS.

« Parameters in groups 10 COMMAND INPUTS and 11 REFERENCE
SELECT (if drive operation is REM).

2009

DEVICE
OVERTEMP

Drive heatsink is hot. This alarm warns that a DEVICE OVERTEMP fault
may be near.

R1...R4 & R7/R8: 100 °C (212 °F)

R5/R6: 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

MOT OVERTEMP

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 motor.
« Adjust the parameters used for the estimate (3005...3009).
» Check the temperature sensors and Group 35 parameters,

2011

UNDERLOAD

Motor load is lower than expected. This alarm warns that a Motor

Underload fault trip may be near. Check:

* Motor and drive ratings match (motor is NOT undersized for the
drive)

+ Setlings on parameters 3013 to 3015

—

2012

MOTOR 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 that the drive is about to perform an automatic fault
reset, which may start the motor.

» To control automatic reset, use parameter group 31 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
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larm
Code

[ Rlaer 1 e

Display

2015

PFA INTERLOCK

253
e

Description

This alarm warns that the PFA interl i
! ocks are active, which
the drive cannot start the following: o means that

* Any motor (when Autochange is used),
The speed regulated motor (when Autochange is not used).

2016

Reserved

2017

OFF BUTTON

Note 1.

2018
(note 1)

PID SLEEP

This alarm warns 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 or 4122...4126.

2019

ID RUN

Performing ID run.

2020

RESERVED

2021

START ENABLE 1
MISSING

This alarm warns that the Start Enable 1 signal is missing.
+ To control Start Enable 1 function, use parameter 1608.
To correct, check:

« Digital input configuration.

= Communication settings.

2022

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 correct, check:

« Digital input configuration.

+ Communication settings.

2023

EMERGENCY
STOP

Emergency stop activated.

2024

ENCODER ERROR

The drive is not detecting a valid encoder signal. Check for and
correct:

« Encoder presence and proper connection (reverse wired, loose
connection, or short circuit).

+ Voltage logic levels are outside of the specified range.

« Aworking and properly connected Pulse Encoder Interface 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 =
1 (ENABLED).

2025

FIRST START

Signals that a the drive is performing a First Start evaluation of motor
characteristics. This is normal the first time the motor is run after motor
parameters are entered or changed. See parameter 9910 (MOTOR ID

RUN) for a description of motor models.

Note 1. Even when the relay output is configured to indicate alarm conditions (e.g. parameter
1401 RELAY OUTPUT 1 = 5 (ALARM) or 16 (FLT/ALARM)), this alarm is not indicated by a relay output.

Diagnostics




254

Maintenance

ACH550-UH User’s Manual

Warning! Read "Safety” on page 3 before performing any maintenance on the

equipment. Ignoring the safety instructions can cause injury or death.

Maintenance Intervals

If installed in an appropriate environment, the drive requires very little maintenance.

This table lists the routine maintenance intervals recommended by ABB.

Maintenance Application Interval Instruction
Check/replace R7/R8 R7/R8 UL type 12 | Check every 3 “Frame Sizes R7/R8 — UL
enclosure inlet air filter enclosures months. Replace as type 12 Enclosure Inlet Air

needed. Filter” on page 258
Check/replace R7/R8 R7/R8 UL type 12 | Check every 6 “Frame Sizes R7/R8 — UL
enclosure exhaust air enclosures months. Replace as type 12 Enclosure Exhaust
filter. needed. Filters” on page 259
Check and clean All Depends on the See “Heatsink” on
heatsink. dustiness of the page 254.

environment (every

6...12 months)
Replace drive module All Every six years See “Drive Module Fan
fan. Replacement” on

page 255.

Replace drive module UL type 12 Every three years. See “Enclosure Fan
fan. enclosures 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 Pane!” on
page 261.

Heatsink

The heatsink fins accumulate dust from the cooling air. Since a dusty heatsink is less

efficient at cooling the drive, overtemperature faults become more likely. In 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.
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Note: If there is a risk of th i
edu joini [
i o 19) st entering 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 predicted by the
increasing noise from fan bearings and the gradual rise in the heatsink temperature
in spite of heatsink cleaning. If the drive is operated in a critical part of a process, fan
replacement is recommended once these symptoms start appearing. Replacement
fans are 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,
Frame Sizes R1..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 left side
of the fan mount, and rotate the fan up and out.

4. Disconnect the fan cable.

5. Install the fan in reverse order.

6. Restore power.
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Erame 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.
» RG6: Pull the fan out.

4. Disconnect the fan cable.

5. Install the fan in reverse order.

6. Restore power.

Frame Sizes R7 and R8

Refer to the installation 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.
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. The housing that holds the fan in place has barbed
retaining clips at each corner. Press all four clips toward
the center to release the barbs.

4. When the clips/barbs are free, pull the housing up to
remove from the drive.

5. Disconnect the fan cable.

6. Install the fan in reverse order, noting 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 right-rear corner.

- The fan cable connects just forward of the fan at the top of the drive.

Frame Sizes R5 and R6
To replace the internal enclosure fan in frame sizes R5 or R6:

« Remove power from drive.
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* Remove the front cover.

Lift the fan out and disconnect the cable.

Install the fan in reverse order.

Restore power.

Frame Sizes R7/R8 — 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 lifting them upwards.

2. Disconnect the fan's electrical connector from the
cabinet roof (top right Inside the cabinet).

3. Undo the four fastening screws at the corners of the fan frame. The screws are
through bolts with nuts on the inside of the cabinet. (Do not drop the hardware into
the drive).

PC00018

-
PC00017

4. Remove the fan and fan frame as one unit.

5. Disconnect the fan wiring and capacitor from the fan
frame. Then remove the four screws attaching the
fan to the fan frame. Remove the old fan.

PC00020
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Install 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  Velacity
velocity stack and rotates freely. ~ Stack ~§

Capacitor

PCO00014

Enclosure Air Filter Replacement — UL Type 12 Enclosures

. While holding the top of the filter frame, pull

Frame Sizes R7/R8 — UL type 12 Enclosure Inlet Air Filter

The inlet air filter for the R7/R8 UL type 12
enclosure is located in the enclosure front
door.

up on the bottom of the frame. The filter
frame will slide up approximately 3/4 inch
and can then safely removed by tilting
away from the cabinet and lifting up.

PC00010

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.

Install the replacement filter. Be
sure to tuck the filter into the grove
around the entire filter frame. This
is very important for proper
installation.
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4. Reinstall the 3 filter restraining

brackets. These will prevent the
filter from being pulled out of the
filter frame.

» Install the center bracket first.

* |nstall the 2nd bracket
overlapping the center bracket
by ¥ to the left.

« Install the 3nd bracket
overlapping the center bracket by % to the right.

PC00007

mn. All 3 filter retaining brackets

Install the filter frame back to the cabinet door.
Carefully align 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/R8 — UL type 12 Enclosure Exhaust Filters

The exhaust filters in the R7/R8 UL type 12 enclosure are located in the exhaust box

1.

at the top of the enclosure.

There are 2 filter frames attached to the exhaust
box.

Remove each filter frame:

« Lift up on the filter frame until it slides
approximately % inch.

259

« Pull away from the exhaust box to remove.
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2. For 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 the middle of the
“square” until the retainer top (open end of “U”) clears the filter frame.

PC00015

PC00001

« Save the retainers for reinstallation.
Remove and inspect the filter.

4. Install 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 the groove around the
entire filter frame. This detail is very important for proper
operation.

5. Reinstall the filter restrainers.

« |Insert the 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.

PCO0019 PCO00D"

= Seat the open end of the “U”
in the filter frame channel.

» Release the retainer to its relaxed, square shape.

6. Install 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).

PC00012

» Check all around the filter frame for a
secure seal to the exhaust box.

Maintenance
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Capacitors

The drive intermediate circuit em
is from 35,000...90,000 hours de
Capacitor life can be prolonged

ployg several electrolytic capacitors. Their life span
pending on drive loading and ambient temperature.
by lowering the ambient temperature.

It is not possible to predict a capacitor failure. Capacitor failure is usually followed by
a input power fuse failure or a fault trip. Contact ABB if capacitor failure is suspected.
Replacements for frame size R5 and R6 are available from ABB. Do not use other
than ABB specified spare parts.

Control Panel

Cleaning

Use a soft damp cloth fo clean the control panel. Avoid harsh cleaners which could
scratch the display window.

Battery =

A battery is only used in Assistant control panels that have the clock function
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 of the control panel. Replace the
battery with type CR2032.

Note! The battery is NOT required for any control panel or drive function, except the
clock.

Maintenance
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Ratings

By type code, the table below provides ratings for the ACH550 adjustable speed AC

drive, including:

» |EC ratings

+ NEMA ratings (shaded columns)

« Frame size

Ratings, 208...240 Volt Drives

Abbreviated column headers are described in “Symbols” on page 264.

Type Code Valicg1u0|z tu?: )40°C
ACH550-xx-see below lan Py rreme Sz
A HP

Three-phase supply voltage, 208...240 V

-04A6-2 4.6 1.0 R1
-06A6-2 6.6 15 R1
-07A5-2 7.0 2.0 R1
-012A-2 11.8 3.0 R1
-017A-2 16.7 5.0 R1
-024A-2 242 75 R2
-031A-2 30.8 10.0 R2
-046A-2 46.2 15.0 R3
-059A-2 59.4 20.0 R3
-075A-2 74.8 25.0 R4
-088A-2 88.0 30.0 R4
-114A-2 114 40.0 R4
-143A-2 143 50.0 R6
-178A-2 178 60.0 R6
-221A-2 221 75.0 R6
-248A-2 248 100 R&
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Ratings, 380...480 Vot Drives

Abbreviated column headers are described in

“Symbols” on page 264.

Type Code Va"‘:(' o ET:?UGC
ACH550-xx-see In Py Fiame Sl
below A HP

Three-phase supply voltage, 380...480 V

-03A3-4 3.3 1.5 R1
-04A1-4 41 2 R1
-06A9-4 6.9 3 R1
-08A8-4 8.8 5 R1
-012A-4 11.9 7.5 R1
-015A-4 15.4 10 R2
-023A-4 23 15 R2
-031A-4 31 20 R3
-038A-4 38 25 R3
-045A-4 (Note 1) 44 30 R3
-044A-4 (Note 1) 44 30 R4
-058A-4 59 40 R4
-072A-4 72 50 R4
-078A-4 (Note 1) TT 60 R4
-097A-4 (Note 1) 96 75 R4
-077A-4 (Note 1) 77 60 R5
-096A-4 (Note 1) 96 75 R5
-125A-4 (Note 1) 124 100 R5
-124A-4 (Note 1) 124 100 R6
-157A-4 157 125 R6
-180A-4 180 150 R6
-245A-4 245 200 R7
-316A-4 316 250 R8
-368A-4 368 300 R8
-414A-4 414 350 R8
-486A-4 486 400 R8
-526A-4 526 450 R8
-602A-4 602 500 R8
-645A-4 645 550 R8
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1. The ACH550-xx-045A-4 (an R3 frame size) replaces the ACH550-xx-044A-4, similarly,

ACH550-xx-078A-4 (an R4 frame size) replaces the ACH550-xx-077A-4, the
ACH550-xx-097A-4 (an R4 frame size) replaces the ACH550-xx-096A-4, and the
ACH550-xx-124A-4 (an R4 frame size) replaces the ACH550-xx-124A-4
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Ratings, 500...600 Volt Drives
Abbreviated column headers are described in “Symbols” on page 264.

Type Code Normal Use
ACH550-xx- Iy Py Frame Size
see below A HP
Three-phase supply voltage, 500...600 V
-02A7-6 27 2 R2
-03A9-6 3.9 3 R2
-06A1-6 6.1 5 R2
-09A0-6 9 75 R2
-011A-6 11 10 R2
~017A-6 17 15 R2
-022A-6 22 20 R3
-027A-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 75 R6
-099A-6 99 100 R6
-125A-6 125 125 R6
-144A-6 144 150 R6
Symbols

Typical ratings:
Normal use (10% overload capability)

Ion continuous rms current. 10% overioad is allowed for one minute in ten minutes.
1,1x !N | I I
I . - ;
1 min. 9 min. 1 min.
Py typical motor power in normal use. The kilowatt power ratings apply to most IEC, 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 ambient temperature of 40 °C (104 °F).
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Derating

'El)'g;a Ioa;d capaci?y (cyrrent and power) decreases for certain situations, as defined
ow. In such situations, where full motor power is required, oversize the drive so
that the derated value provides sufficient capacity.

Fo:: exgmple, if your application requires 15.4 A of motor current and a 8 kHz
switching frequency, calculate the appropriate drive size requirement as follows:

The minimum size required = 15.4 A/0.80 = 19.25 A

‘;Vhere;: 0.80 is the derating for 8 kHz switching frequency (see "Switching Frequency Derating"
elow).

Referring to Iy in the ratings tables (page 262), the following drives exceed the oy
requirement of 19.25 A: ACH550-UH-023A-4, or ACH550-UH-024A-2
Temperature Derating

In the temperature range +40 °C...50 °C (+104 °F...122 °F) the rated output current
is decreased 1% 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 If the ambient temperature is 50 °C (+122 °F) the derating factor is
100% - 1%/°C x 10 °C =90% or 0.90.
The output current is then 0.90 x lpy.

Altitude Derating

In altitudes from 1000...4000 m (3300...13,200 ft) above sea level, the derating is 1%
for every 100 m (330 ft). If the installation site is higher than 2000 m (6600 ft) above
sea level, please contact your local ABB distributor or office for further information.

Single Phase Supply Derating

For 208...240 Volt series drives, a single phase supply can be used. In that case, the
derating is 50%.

Switching Frequency Derating
When using the 8 kHz switching frequency (parameter 2606) is used, either:
+ Derate Py and loy to 80% or

» Set parameter 2607 sw FREQ CTRL = 1 (ON) which allows the drive to reduce the
switching frequency if/when 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:
— Py and Iy 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 CTRL = 1 (ON) which allows the drive to reduce the
switching frequency iffwhen the drive’s internal temperature exceeds 80 °C. See
the parameter description for 2607 for details.

Technical Data
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Input Power Connections

Warning! Do not operate the drive outside the nominal input Ii.ne voltage
range. Over-voltage can result in permanent damage to the drive.

Input Power Specifications

Input Power Connection Specifications

208/220/230/240 VAC 3-phase (or 1-phase) -15%...+10% for
ACHS550-xx=-00x-2 units.

Voltage (U;) 400/415/440/460/480 VAC 3-phase -15%...+10% for

ACH550-20¢-xxxx-4 units.

500/525/575/600 VAC 3-phase -15%...+10% for ACH550-xx-xxxx-6 units.

Prospective short- Maximum allowed prospective short-circuit current in the supply is 100 kA
circuit current in a second providing that the drive's input power is protected with
(IEC 629) appropriate fuses. US: 100,000 AIC.
Frequency 48...63 Hz
Imbalance Max. + 3% of nominal phase to phase input voltage

Fundamental power | 0.98 (at nominal load)
factor (cos ¢)

Cable Temperature 90 °C (194 °F) rating minimum.
Rating

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 s'éfety regulations, including, but not limited to,
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 controf the motor. Instead use the control
panel, or commands to the I/O terminals for motor control.

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 otherwise 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
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208...240 Volt, Fuses

380..

267

Ascezsbsgl-c?\:f ’ Input g"l'l'ent | Input Fuses
IEC269 gG (A) |.U|
-04A6-2 4.6 10
-06A6-2 6.6
-07A5-2 75
-012A-2 11.8 16
017A2 16.7 25 s z
-024A-2 24.2
031A2 30.8 40
-046A-2 46.2 63
-059A-2 59.4
-075A-2 74.8 80
-088A-2 88.0 100
-114A-2 114 125 1, S5 S
-143A-2 143 200 | ' 115200
-178A2 178 250 |28 S
-221A-2 221 315
-248A-2 248
.480 Volt, Fuses
Input Fuses
ACHEEOUM | nput urent () |~
-03A3-4 33 10 ‘
-04A1-4 4.1
-06A9-4 6.9
-08A8-4 8.8
-012A-4 1.9 16
-015A-4 15.4
-023A-4 23 25
-031A-4 31 35
-038A-4 38 50
-044A-4 44
-045A-4 44
-059A-4 59 63
-072A-4 72 80
077A-4 77
-078A-4 77
-096A-4 96 125
-097A-4 96
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Input Fuses
'Age!lsbsgl‘:vti- Input Current (A) |EC269 9G (A)
~124A-4 124 160
-125A-4 124
157A-4 157 200
-180A-4 180 250
-245A-4 245 Does Not Apply
-316A-4 316
-368A-4 368
-414A-4 414
-486A-4 486
-526A-4 526
-602A-4 602
-845A-4 645

Fuses, 500...600 Volt, Fuses

ACH550-xx- Input Current Mains Fuses
see below A IEC269 gG (A) | UL Clas
-02A76 27 10
-03A9-6 3.9
-06A1-6 6.1
“09A06 9 16
-011A-6 "
017A6 17 25
-022A6 22
027A6 27 35
-032A6 32
041A-6 41 50
-052A-6 52 60
_062A-6 62 80
077A6 77
“099A-6 99 125
-125A-6 125 160
144A-6 144 200

Emergency Stop Devices

The overall design of the 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.

Technical Data
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Input Power Cables/ Wiring

Input wiring can be either:

* Afour conductor cable (thr
condu. (three phases and ground/protective earth) routed through

Four insulated conductors routed through conduit.
Size wiring according to local safety regulations, appropriate input voltage and the

drive’s load current. In any case, the conductor must be less than the maximum limit

defined by the terminal size (see "Drive’'s Power Connection Terminals” on page
272).

The table below lists copper and aluminum cable types for different load currents.
These recommendations apply only for the conditions listed at the top of the table.

IEC

‘Based on:

« EN 60204-1 and IEC 60364-5-2/2001

+ 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.
Max Max
Load Cu Cable Load Al Cable
Current | (mm?) Current | (mm?)
(A) (A)
14 1 3x1.5 | Do not use alumiqum
20 325 Ea1ble R\::']‘th frame sizes
27 3x4
34 3x6
47 3x10
62 3x16
79 3x25
98 3x35 | 91 3x50
119 3x50 117 3x70
153 3x70 143 3x95
186 3x95 165 3x120
215 3x120 191 3x150
249 3x150 (218 3x185
284 3x185 | 257 3x240
274 3x (3x50)
285 2x (3x95)
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IEC

Based on:

. EN 60204-1 and IEC 60364-5-2/2001
« 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.

Max

Load Al Cable
Current | (mm?)
Y

Max i
Load Cu Cable |
Current | (mm?) |
(A)

Ground Connections

For personnel safety, proper operation and to reduce electromagnetic 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 méet
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
A is applied to the drive’s input terminals.

Unsymmetrically grounded networks are defined in the following table. In such
networks, the internal connection provided by the EM3 screw (on frame sizes
R1...R4 only) must be disconnected by removing EM3. If the grounding .
configuration of the network is unknown, remove EM3.

Technical Data
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Note! ACH550-UH g .
iv \
conduit box), ©s are shipped with the screw removed (but included in the

Unsymmetrically Grounded Networks — EM3 Must Be Out

—
Grounded
at the i Grounded at the

corner of the

L2

deita 8 mid pointof a L1
[ delta leg
Y L2
3
Single phase, | Three phase L1
grounded at an = | “Variac" without L1
end point 8 solidly grounded '
= neutral

L2

L3

M
I

EM3 (an M4x16 screw) makes an internal ground connection L1
that 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 network. L2
13

Floating Networks

A

Warning! Do not attempt to install or remove EM1, EM3, F1 or F2 screws while
power is applied to the drive’s input terminals.

For floating networks (also known as |T, ungrounded, or impedance/resistance
grounded networks):

» Disconnect the ground connection to the internal RFI filters:

— Frame sizes R1...R4: Remove the EM1 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. In some cases, the natural suppression in
transformers and cables is sufficient. If in doubt, use a supply transformer with
static screening between the primary and secondary windings.

« Do NOT install an external RFI/EMC filter, such as one of the kits listed in
"EN 61800-3 Compliant Motor 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.
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i ive’ ction
The following table provides specifications for the drive’s power conne

terminals. —

‘— i U1, V1, Wi ) -
U2, v2, W2 Earthing PE Termin
g BRKz, UDC# Terminals
Min. Wire Size Max. Wire Size Torque Max. Wire Size Torque
mm? mm? FAWG ; T Nm [t ol mm? FAWG S | Nm [
R1Nole1 0.75 i 16 & T 16
R2NoeT | 0,75 16 1.3 16
R3Noe 1 125 25 : 2.7 25
R4N0te 1 10 sr y%% r 50 j:,m- = { 56 50
R5 16 6 70 200 15 70
R6 gohiowed 185 40 185 |[350MCM" )
R7 16 185 | Attach appropriate ring lugs to
B S - - ground wires and mount with,
~ i il o o = | uptofive 13/32 bolts.

1. Do not use aluminum cable with frame sizes R1...R4.
2. See the following section for smaller wire sizes on frame size R6.

Power Terminal Considerations — R6 Frame Size

A

Ring Lugs

Warning! For R6 power terminals, if
compression lugs are supplied, they can only
be used for wire sizes that are 95 mm? (3/0
AWG) or larger. Smaller wires will loosen and
may damage the drive, and require ring lugs as
described below.

On the R6 frame size, if the cable size used is less
than 95 mm? (3/0 AWG) or if no compression lugs
are supplied, use ring lugs according to the following procedure.

Select appropriate ring lugs from the following table.

2. Attach the supplied terminal lugs to the drive end of the cables.

Isolate the ends of the ring lugs with insulating tape or shrink tubing.
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4. Attach terminal lug to the drive.

-—
Manufacturer Ring Lug Cﬂ:;nping No. of

ool Crimps
YAV6C-L2 MY29-3 |1
CCL-6-38 iLc-10 |2
YA4C-L4BOX | MY29-3 |1
CCL-4-38 MT-25 1
Bumndy YA2C-L4BOX | MY29-3 |2
35 lisco CRC-2 IDT-12 |1
lisco CCL-2-38 MT-25 1
Burndy YA1C-L4BOX | MY29-3 |2
50 lisco CRA-1-38 IDT-12 |1
lisco CCL-1-38 MT-25 1
e Thomas & Betts | 54148 TBM-8 3
| Bumdy YA25-L4BOX | MY29-3 |2
o = lisco CRB-0 IDT-12 |1
| llsco CCL-1/0-38 | MT-25 1
.| Thomas & Betts | 54109 TBM-8 |3
Bumndy YAL26T38 MY29-3 |2
= lisco CRA-2/0 IDT-12 |1
70 lisco CCL-2/0-38 | MT-25 1
Thomas & Betts | 54110 TBM-8 |3
| Burndy YAL27T38 MY29-3 |2
lisco CRA-3/0 IDT-12 |1
% lisco CCL-3/0-38 | MT-25 1
i Thomas & Betts | 54111 TBM-8 3
| Bundy YA28R4 MY29-3 |2
| llsco CRA-4/0 IDT-12 |1
i | lisco CCL-4/0-38 |MT-25 |2
[ Thomas & Betts | 54112 TBM-8 |4

Compression Lugs

Use the following procedure to attach cables
if compression 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.

273
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Motor Connections

TN

A\
i

Warning! Never connect line power to the drive output terminals: u2, Vzhor V:IZt
Line voltage applied to the output can result in perm_anent damage-to the unit.
If frequent bypassing is required, use mechanically interlocked switches or

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

Voltage (Us) 0...U;, 3-phase symmetrical, U,y at the field weakening point

Frequency 0...500 Hz

Frequency Resolution 0.01 Hz

Current See "Ratings" on page 262.
Field Weakening Point 10...500 Hz

! Selectable: 1, 4, 8, or 12 kHz
Switching Frequency (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.

Max. Motor Cable Length* |
Frame Size !
fow =1 o0r4 kHz fsw =8 kHz or 12 kHz

R1 100 m 100 m e
Maximum Motor Cable R2 (most) 200 m 100 m
Length R6 (600V) | 100m 100 m
R3...R4 200 m 100 m
R5...R6 300 m ‘ 150 m

R7...R8 300m | Does not apply

* Warning! Using a motor cable longer than specified in the
chart above may cause permanent damage to the drive.

Technical Data
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Ground Fault Protection

ACH550 internal fault |
This fault logic:

®

ogic detects ground faults in the drive, motor, or motor cable

Is NOT a personal safety or fire protection feature.

Can be set to trigger only a warning using parameter 3017 EARTH FAULT.

Could be tripped by leakage currents (input power to ground) associated with the
use of an optional RFI/EMC filter.

Grounding and Routing

Background

Motor cables require extra care in grounding and routing. The reasons have to do
with the following factors:

Parasitic 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 -
unintentional, but inevitable conductive paths are called parasitic capacitors.

Currents flowing through these paths often create problems. For example, current
leaks to control cables can create noise interference, leaks 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 between
conductors.

AC frequency — For a given capacitance, increased AC frequency increases
current 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
phases x 2 pulse edges).

Alternate paths — Where multiple paths exist, the most conductive path draws the
most current. So, the ground wiring must be a significantly better path, in order to
reduce the current in the alternate paths, the paths through parasitic capacitors.

The high frequencies associated with motor cables also increase the potential for
electromagnetic noise radiation. See "Motor Cable Requirements for CE & C-Tick
Compliance" below.
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Motor Cable Shielding

Motor cables require shielding using conduit, armore

d 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 MC continuous corrugated
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 "Motor Cable Requirements for
CE & C-Tick Compliance” below.

Grounding

See "Ground Connections” in "Input Power Connections" above.

For CE compliant installations and installations where EMC 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
"Dnve 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.
Minimum Requirement (CE & C-Tick)

The motor cable must be a symmetrical three conductor cable with a concentric PE
conductor or a four conductor cable with 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).

Insulation Jacket

Copper Wire Screen  Helix of Copper Tape  Inner Insulation

Input filters designed for ACH550 cannot be used in an isolated, or high impedance earthed

industrial distribution network.
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The followj
lowing figure Compares conductor layout features in motor cables

Recommended (CE & C-Tick)
Symmetrical shielded cable:
e: three phase
conductors and a concentric or othgrwise

symmetrically constructed PE ¢
ok onductor, and a

PE
Conductor
and Shield

Shield

Not allowed for motor cables (CE & C-Tick)

A four-conductor system: three phase
conductors and a protective conductor, without a
shield.

Allowed (CE & C-Tick)

A separate PE conductor is requi i

ate quired if the
conduct!vgty of the cable shield is < 50% of the
conductivity of the phase conductor.

Shield

e PE

Shield

&

Allowed for motor cables with phase
conductor cross section up to 10 mm?,

Effective Motor Cable Screens

The general rule for cable screen effectiveness is: the better and tighter the cable’s
screen, the lower the radiated emission level. The following figure shows an
example of an effective construction (for example Olflex-Servo-FD 780 CP,
Lappkabel or MCCMK, NK Cables).

Insulation Jacket

Braided Metallic Screen

EN 61800-3 Compliant Motor Cables

To comply with EN 61800-3 requirements:

.

Inner Insulator

L2

Motor cables must have an effective 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 L (at the bottom right-hand corner of the drive). ;

Motor 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 (CISPR11 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/EMC filter
as specified in the table below. The RFI/EMC filters are separate options and
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installatio

n must conform to the instructions in the fi
screen connections.

imum Cable Length for EN 61800-3 Firs
r Max'm(uCISPRﬂ Class A) Compliance (Radiated an

t Environment, Restricted D
d Conducted Emissions)

ACH550-UH User's Manual

lter package for all cable

d Distribution

Drive Type

Switching Frequency (Parameter 2606)

1 or 4 kHz (2606 = 1 or 4)

8 kHz (2606 = 8)

Max. Length/ | Max. Length/
Internal Filter | RFI/EMC Filter

Max. Length /
Internal Filter

Max. Length /
RFI/EMC Filter

ACH550-xx-486A-4

ACHb550-xx-526A-4

ACHS550-xx-602A-4

ACH550-xx-645A-4

ACH550-xx-03A3-4 | R1 | 100 m (330 ft)/ | Note 1 100 m (330 ft) / | Note 1
ACH550-004A12 Internal Internal
ACHb550-xx-06A9-4
ACH550-xx-08A8-4
ACH550-xx-012A-4
ACH550-xx-015A-4 | R2 | 30 m (100 ft) / 100 m (330 ft)/ | 30 m (100 ft)/ 100 m (330 ft) /
ACHB550-0x-023A4 Internal ACS400-IF21-3 | Internal ACS400-IF21-3
ACH550-xx-031A-4 |R3 [30m (100f)/ |100m (330 ft)/ |30 m (100f)/ |100m (330 ft)/
ACH550 Xk 036 A4 Internal ACS400-IF31-3 | Internal ACS400-1F31-3
ACH550-xx-045A-4
ACH550-xx-044A-4 | R4 | 30 m (100 ft) / 100 m (330 ft)/ | 30 m (100 ft) / 100 m (330 ft) /
ACH550-xx-059A4 Internal ACS400-IF41-3 | Internal ACS400-IF41-3
ACH550-xx-072A-4
ACHS550-xx-078A-4 Note 2 Note 2
ACH550-xx-097 A-4
ACH550-xx-077A-4 | R5 | 100 m (330 ft)/ | Note 1 100 m (330 1f)/ | Note 1
ACHB50-xx-096 A4 Internal Internal
ACH550-xx-125A-4 Note 2 Note 2
ACH550-xx-124A-4 | R6 | 100 m (330 ft) /
ACH550-xx-157A-4 RS
ACH550-xx-180A-4
ACH550-xx-245A-4 | R7 | 100 m (330 ft)/ | Note 1

Internal
ACH550-xx-316A-4 | R8
ACH550-xx-368A-4
ACH550-xx-414A-4 Does Not Apply

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.
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Warning! Do not use RFI/EMC filters in a floating, or impedance grounded
network.

+ For EN 61800-3 First Environment, Unrestricted Distribution, (CISPR11 Class B)
compliance with conducted emission limits, all drives require an additional,
external RFI/EMC filter, and cable lengths are limited as specified in the table
below. The RFI/EMC filters are separate options and installation must conform to
the instructions in the filter package for all cable screen connections.

Note! The filter does not assure compliance with radiated emissions limits.

Maximum Cable Length for EN 61800-3 CE First Environment, Unrestricted Distribution
(CISPR11 Class B) Compliance (Conducted Emissions Only)

Switching Frequency (Parameter 2606)

Drive Type 1 or 4 kHz (2606 =1 or 4) 8 kHz (2606 = 8)
N Max. Length / RFI/EMC Filter Max. Length /| RFVEMC Filter o

ACH550-xx-03A3-4 [R1 |10 m (33 ft)/ 10 m (33 ft) /
ACH550-50c-04A1-4 ACS400-IF11-3 ACS400-1F11-3
ACH550-xx-06A9-4
ACH550-xx-08A8-4
ACH550-xx-012A-4 _
ACH550-xx-015A-4 |R2 |10 m (33 ft)/ 10m (33 ft) /
ACH550-00023A4 ACS400-IF21-3 ACS400-IF21-3
ACH550-xx-031A-4 |R3 [10m (33 ft)/ ' 10 m (33 ft) /
ACHB50-x-038A4 ACS400-I_F31-3 ACS400-IF31-3
ACH550-xx-045A-4
ACH550-xx-044A-4 | R4 | 10 m (33 ft) / 10 m (33 ft) /
ACH550-0059A4 ACS400-1F41-3 ACS400-IF41-3
ACHS550-xx-072A-4
ACHS550-xx-078A-4
ACH550-xx-097A-4

Warning! Do not use RFI/EMC filters in a floating, or impedance grounded
network.
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Control Connections

Control Connection Specifications

Control Connection Specifications

AnalogInputs and | See table heading "Drive Control Terminal Description” on page 282.
Outputs

Digital Inputs Digital input impedance 1.5 k. Maximum voltage for digital inputs is 30 V.
+ Max. contact voltage: 30 V DC, 250 VAC
« Max. contact current / power: 6 A, 30 V DC; 1500 VA, 250 VAC

Relays « Max. continuous current: 2 A rms (cos ¢ = 1), 1 Arms (cos ¢ = 0.4)
(Digital Outputs) |« Minimum load: 500 mW (12 V, 10 mA)
= Contact material: Silver-nickel (AgN)
* Isolation between relay digital outputs, test voltage: 2.5 kV rms, 1 minute

Control Cables
General Recommendations

Use multi-core cables with a braided copper wire screen, temperature rated at 60 °C
(140 °F) or above:

Double Shielded Single Shielded
Example: JAMAK by Draka NK Cables Example: NOMAK by Draka NK Cables

At the drive 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 /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 cables make sure they are at an angle as
near 90° as possible.

- Stay at least 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 twisted 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.

Note! Never mix 24 VDC and 115/230 VAC signals in the same cable.
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Note! Triacs used as sourc

J es for drive inputs, may h
excessive leakage current in the OFF sta?e, énough tz:)ve

;qu as ON to drive inputs. Driving two or more inputs
ivides the leakage current, reducing or eliminating thé

problem. An alternative is to add a small capacitive load
— see figure.

A WARNING! Relay coils generate noise

- - = ,_I_ —— )
spikes in response to steps in applied AC Coil 0.47 uF | Drive
power. To avoid drive damage from such 33 Ohm | nPuts
spikes, all AC relay coils mounted across Typical R-C
drive inputs require R-C snubbers, and all Snubber

"DC relay coils mounted across drive ¥ Dri
outputs require diode fi DC Coil % Diode | oy
q s — see figure. : 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 return for different analog signals.
Digital Cables

Recommendation for digital signal runs: A double shielded cable is the best
alternative, but single-shielded, twisted, multi-pair cable is also usable.

Control Panel Cable

If 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

Control

Frame Size

Maximum Wire Size Torque

All

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.

Note! Terminals 3, 6, and 9 are at the same potential.
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. @, n -S
Note! For safety reasons the fault relay signals a fault” when the ACH550 i

powered down.

— X1 Drive Control Terminal Description
1 |SCR Terminal for signal cable screen. (Connected intemally to chassis ground.)
2 | Al Analog input channel 1, programmable. Default? = external reference. Resolution
0.1%, accuracy £1%.
1
J1:AI1 OFF: 0(2)...10 V (R;=312kQ) |2 ﬁ L o PR i:;;g for G N/,__
: ; = o : el e
JUAI1 ON: 0(4)..20 mA (R;=100Q) | |2 | B
AGND | Analog input circuit common (connected internally to chassis gnd. through 1 MQ).
+10V | Potentiometer reference source: 10 V 2%, max. 10 mA (1kQ < R < 10kQ).
2 5 | Al2 Analog input channel 2, programmable. Default? = PID feedback. Resolution 0.1%,
= accuracy £1%.
T JTAI2 OFF: 02)... 10V (R;= 312 k) [ ] | me T
< - or, for OFF _’":B for ON =
JTAI2 ON: 0(4)..20 mA (R;=100Q) | |2 ) ce e
6 | AGND | Analog input circuit common (connected internally to chassis gnd. through 1 MQ).
7 | AO1 Analog output, programmable. Default? = frequency. 0...20 mA (load < 500 Q).
8 | AO2 Analog output, programmable. Default? = current. 0...20 mA (load < 500 Q).
9 | AGND | Analog output circuit common (connected internally to chassis gnd. through 1 MQ).
10 [ +24V | 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 >2+10 V
(or <-10 V) between that input and DCOM. The 24 V may be provided by the
8 ACH550 (X1-10) or by an external 12...24 V source of either polarity.
=
2113 |DI1 | Digital input 1, programmable. Default® = start/stop.
T |14 | D12 Digital input 2, programmable. Default? = not configured.
g 15 | DI3 Digital input 3, programmable. Default? = constant (preset) speed.
16 | DI4 Digital input 4, programmable. Default? = safety interlock.
17 | DI5 Digital input 5, programmable. Default? = not configured.
18 | DI6 Digital input 6, programmable. Default? = not configured.
19 | RO1C Relay output 1, programmable. Default? = Ready
20 | RO1A M_a:gimum: 250 VAC/30VDC,2A
X | Minimum: 500 mW (12 V, 10 mA)
- 21|RO1B |
‘g_ 22 |RO2C | —— Relay output 2, programmable. Default? = Running
3 Maximum: 250 VAC /30 VDC, 2 A
23 | RO2A ]
2 N | Minimum: 500 mW (12 V, 10 mA)
& 24| RO2B | _
Q
izsiROC | —— Relay output 3, programmable. Default? = Fault (-1)
26 | RO3A | — Mfa{cimum: 250 VAC/30VDC, 2 A
RN Minimum: 500 mW (12 V, 10 mA)
27 |RO3B | _,

1 Digital input impedance 1.5 k€. Maximum voltage for digital inputs is 30 V.
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2 Default -
L erault values depend on th

Application P! d pagg infcro used. Values specified are for the HVAC defaurt macro, S

. on \ . See

You can wire the digital input terminals i

n eith i
PNP connection (source) ora PNP or NPN configuration.

X1 NPN connection (sink)
——[10[+24V X1
I: 11 [GND 10 [+24V
12 |DCOM 11 |GND
——{13]Di ]g gCOM
|~ __[1&1DI2 s
- 14|DI2
—15]DI3 — 1151013
——{16|Di4 —16|Di4
L~
—197[DI5 —17|DI5
_—~—118(DI6
—18[DI6

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. '

Efficiency

Approximately 98% at nominal power level.

Cooling

Cooling Specifications

Method Internal fan, flow direction from bottom to top.

* R1...R6: Free space above and below ACH550 drive: 200 mm (8 in).
+ R7/R8: Free space in front of enclosure: 152 mm (6 in).
» R7/R8: Free space above enclosure: None required for cooling.

= RT7/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 Recommendations” on page 289.

Requirement

Air Flow, 208...240 Volt Drives

The following table lists heat loss and air flow data for 208...240 Volt drives.

Drive Heat Loss Air Flow
ACH550-xx- | Frame Size w m3h
-04A6-2 R1 55
-06A6-2 R1 73 e
-07A5-2 R1 81 =
-012A-2 R1 116
-017A-2 R1 161 26 .
-024A-2 R2 227 71 - B
-031A-2 R2 285 373 188
-046A-2 R3 420 [ 134
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Drive Heat Loss

mme Size
osoA2 | R3 536

-075A-2 R4 671

-088A-2 R4 786

-114A-2 R4 1014

-143A-2 R6 1268

-178A-2 R6 1575

-221A-2 R6 1952

-248A-2 R6 2189

Air Flow, 380...480 Volt Drives
The following table lists heat loss and air flow data for 380...480 Volt drives.

Drive Heat Loss Air Flow
ACH550-xx- | Frame Size : ‘ m3/h ;iﬁ‘lz,!? :
08As4 il 40 ' A e
-04A1-4 R1 52 7 44 pranEsta
06A9-4 R1 97 =y 3
-08A8-4 R1 127 4 Bfiaasasay
-012A4 R1 172 44 -
-015A-4 R2 232 1 88 :
023A4 R2 337 88 :

1-031A-4 R3 457 134

-038A-4 R3 562 134

-045A-4 R3 667 134

-044A-4 R4 667 280

-059A-4 R4 907 280

072h4 R4 1120 o 280

-078A-4 R4 1295 R ‘
-097A-4 R4 1440 280 BT
077A4 R5 1295 o (o0 =
-096A-4 R5 1440 168

-125A-4 R5 1940 168

-124A-4 R6 1940 2T 405 e
-157A-4 R6 2310 405 g
-180A-4 R6 2810 C ¥ 405 ;

-245A-4 R7 3850 13000 1300 Ay
-316A-4 R8 5300 700 :
-368A-4 R8 6850 700 =
-414A-4 R8 7000 1 700
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‘—-—-—-E.we Heat Loss

|ACHSS0-0c | Frame Siza | w | ArFlow
-486A-4 R8 7600

-526A-4 R8 7800

-602A-4 R8 8100

-645A-4 R8 9100

Air Flow, 500...600 Volt Drives
The following table lists heat loss and air flow data for 500...600 Volt drives.

Type Code . Heat Loss Air Flow
ACH550-UH- | Frame Size :

see below w

Three-phase supply voltage, 500...600 V

-02A7-6 R2 46

-03A9-6 R2 68

-06A1-6 R2 124

-09A0-6 R2 170

-011A-6 R2 232

-017A-6 R2 337

-022A-6 R3 457

-027A-6 R3 562

-032A-6 R4 667

-041A-6 R4 907

-052A-6 R4 1120

-062A-6 R4 1295

-077A-6 R6 1504

-099A-6 R6 1821

-125A-6 R6 2442

-144A-6 R6 2813

Dimensions and Weights

The dimensions and mass for the ACH550 depend on the frame size and enclosure
type. If unsure of frame size, first, find the “Type” code on the drive labels. Then look
up that type 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 the ACH550
Technical Reference manual.
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Mounting Dimensions
R1...R6 Mounting Dimensions

See Detail A

See Detail B — 10 5

]

85 58

M
. d
’ : © Detail A Detail B

X0032

UL type 1 and UL type 12 — Dimensions for each Frame Size

Ref. |

* Center to center dimension.

Technical Data
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R7...R8 Mounting Dimensions
UL type 1 and UL type 12 — Dimensions for each Frame Size
Ref. R7 &R8
po— Top View
w 806
D 659 I
a  |675 IT ° ’
b 4745 ¢
G 61 ’ D
d 65.5 ] |’ s
Mounting Hardware : D
11 mm W

Weight

The followiﬁg table lists typical maximum weights for each frame size. Variations
within each frame size (due to components associated with voltage/current ratings,
and options) are minor.

R1...R6

Enclosure

UL type 1
UL type 12

R7...R8

Enclosure

UL type 1
UL type 12

Technical Data
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Outside Dimensions — R1...R6

Outside dimensions depend on frame size and enclosure type, as defined below.

—° A
g ]
=2

N |

= g5/

—e :

A
i: ‘OO e
: | X0031
UL type 1 — Outside Dimensions by Frame Size (R1...R6)
Ref.

w
H
H3
D

]
w —D__l

UL type 12 — Outside Dimensions by Frame Size (R1...R6)

Ref. R1 R2 R3 R4
=20 3 e ez ]
mm mm K mm == mm
w 213 213 257 45 257
w2 222 222 | 267 o 267
H3 461 (1827561 |22 1 760
D 234 246 [974| 254 ¢ 285 &
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Degrees of Protection

Available enclosures:

. ULtype 1 (NEMA1/IP 21) _ _
corrosive gases or liquids, and conductive contaminants

carbon dust, and metallic particles.

- UL type 12 (NEMA 12 /1P 54) enclosure. This enclosure provides protection from
airborne dust and light sprays or splashing water from all directions.

enclosure. The site must be free of airborne dusft,
such as condensation,

Compared to the UL type 1 enclosure, the UL type 12 enclosure has:
« The same internal plastic shell as the UL type 1 enclosure

« A different outer plastic cover

+ An additional internal fan to improve cooling.

= Larger dimensions

» The same rating (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 the requirements for plenum rated
drives, and is “Suitable for Installation in a Compartment Handling Conditioned Air”,

Technical Data
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Ambient Conditions

F——

Ambient Environment Requirements

Installation Site

291

The following table Jists the ACH550 environmental requirements

-

Storage and Trans =
portation i
protective packag:n in the

Altitude

0...1000 m (0...3,300 ft)

* 1000...2000 m (3,300...6,600 ft) if
Py and |, derated 1% every 100 m
above 1000 m (300 ft above 3,300 fi)

o]

» Min. -15 °C (5 °F) — no frost allowed
+ Max. (fsw = 1 or 4) 40 °C (104 °F);
50 °C (122 °F) if
Py and |, derated to 90%

-40...70 °C (-40...158 °F)

; « Max. (fsw = 8) 40 °C (104 °F) if
teﬁ?g:-:tn:re Py and |, derated to 80%
« Max. (fsw = 12) 30 °C (86 °F) if
Py and |, derated to 65% (to 50% for
600 V, R4 frame sizes, that is for
ACH550-xx-032A-6...Ach550-xx-
062A-6).
Relative < 95% (non-condensing)
humidity

Contamination
levels
(IEC 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 352

Storage

+ No conductive dust allowed.
+ chemical gases: Class 1C2
» solid particles: Class 152
Transportation

» No conductive dust allowed.
+ Chemical gases: Class 2C2
+ Solid particles: Class 252

The following table lists the standard stress testing that the ACH550 passes.

Stress Tests

Without Shipping Package

Inside Shipping Package

Mechanical conditions: In accordance

In accordance with ISTA 1A and 1B

Sinusoidal with IEC 60721-3-3, Class 3M4 specifications.
vibration + 2..9Hz 3.0 mm (0.12 in)
+ 9...200 Hz 10 m/s? (33 fi/s?)
Shock Not allowed In accordance with IEC 68-2-29:
max. 100 m/s? (330 ﬂfsz), 11ms (36 fts)
Not allowed + 76 cm (30in), frame size R1 -
» 61cm (24 in), frame size R2
+ 46 cm (18 in), frame size R3
Free fall

« 31 cm(12in), frame size R4
+ 25cm (10in), frame size R5
* 15cm (6 in), frame size R6

Technical Data
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- ]

S,

Drive enclosure

Material Specifications

R1...R6:
. PC/ABS 2.5 mm, color NCS 1502-Y (RAL 90021 / PMS 420 C and 425 C)

+ Hot-dip zinc coated steel sheet 1.5...2 mm, thickness of coating 100
micrometers

« Cast aluminium AlSi

= Extruded aluminium AISi

R7...R8: Sheet metal

Package

R1...R6: Corrugated 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

Disposal

The drive contains raw materials that should be recycled to preserve energy
and natural resources. The package materials 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. Most recyclable parts are marked with recycling marks.

If recycling is not feasible, all parts excluding electrolytic capacitors and printed
circuit boards can be landfilled. The DC capacitors contain electrolyte and the
printed circuit boards contain lead, both of which will be classified 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
instructions, please contact your local ABB distributor.

Technical Data
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Applicable Standards

th ” [ is i i

Mark

Applicable Standards
EN 50178 (1997)

c 6 . Electronic equipment for use in power installations
1| EN 60204-1 (1997 +

Safety of machinery. Electrical equipment ofmachines..Part i
General requirements. Provisions for compliance: The final
assembler of the machine is responsible for installing:

* An emergency-stop device
* A supply disconnecting device

corrigendum Sep. 1998)

EN 60529 (1991 + Degrees of protection provided by enclosures (IP code)
corrigendum May 1993 +

amendment A1:2000)

EN 61800-3 (1996) + EMC product standard including specific test methods
Amendment A11 (2000)

0 EN 61800-3 (1996) + | EMC product standard including specific test methods

Amendment A11 (2000)

UL 508C and UL Standard for Safety, Power Conversion Equipment, second
cus C22.2 No. 14 edition and CSA Standard for Industrial Control Equipment
LISTED
@ C22.2 No. 14 CSA Standard for Industrial Control Equipment
L]

Compliance is 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
the provisions of UL 508C.

When a CSA mark is attached to the ACH550 AC drive, it verifies that the drive
follows the provisions of C22.2 No. 14.

The ACHS550 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 to 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, additional overload protection is not required unless more than
one motor is connected to the drive or unless additional protection is required by
applicable safety regulations. See parameters 3005 (MOT THERM PROT) and 3006
(MOT THERM TIME).

Technical Data
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i ion "Ambient
The drives are to be used in a controlled environment. See section "Am

Conditions" on page 291 for specific limits. -
For open type enclosures, units must be mounted inside an enclosure per Nationa

i losures are |1P21/ UL type
Electrical Code and local electrical codes. Open type enc P21
1 ﬁ::its without the conduit box and/or cover, or IP54 / UL type 12 units without 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 Voltage and EMC Directives (Directive
73/23/EEC, 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://www.abb.com.

The EMC Directive defines the requirements for immunity and emissions of electrical
equipment used in European Economic Area. The EMC product standard

EN 61800-3 covers the requirements stated for drives, such as the ACH550. The
drive complies with the First environment (restricted distribution) and Second
Environment limits of EN/IEC 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 limits of
EN/IEC 61800-3.

Electromagnetic Environments

Product standard EN 61800-3 (Adjustable speed electrical power drive systems -
Part 3: EMC product standard including specific test methods) defines First
Environment as environment that includes domestic premises. It also includes
establishments directly connected without intermediate transformers to a low voltage
power supply network which supplies buildings used for domestic purposes.

Second Environment includes establishments other than those directly connected
to a low voltage power supply network which supplies buildings used for domestic -
purposes.

Technical Data
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Llabllity Limits

The manufacturer is not responsible for:
* Any costs resultin

ot fulfil the requirements

specified in the documentation delivered with the unit and other relevant

documentation.

L]

Units subjected to misuse, negligence or accident.

Units comprised of materials provided or designs stipulated by the purchaser.

In no event shall the manufacturer, its suppliers or subcontractors be liable for
special, indirect, incidental or consequential damages, losses or penalties.

If you have any questions concerning your ABB drive, please contact the local .
distributor or ABB office. The technical data, information and specifications are valid
at the time of printing. The manufacturer reserves the right to modifications without
prior notice. - :

Techhicai Data
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General Pump Inspection and Maintenance Schedule
HVES-CC Pumps

Excludes drivers, VFD’s, and controls.

Contact Patterson Pump Company if assistance is needed to determine the inspection and service requirements for a

specific pump.

: B 2000 4000 8000
Inspect‘(v) UF BSivIES (?) B Lhe |nd|cl:ated Routinely | Monthly | hours | hours | hours
calendar time or run time interval — whichever
. or3 or6 or12
comes first months | months | months

Unusual noise v
Unusual vibration v
Unusual temperature v i
Leaks in pump or piping v
Pressure gauge readings v
Visual inspection of equipment general condition v
Anytime a pump is opened,-inspect the running
clearances and restore them to original specifications if
the running clearances have doubled. ve
Anytime a pump is opened, inspect the impeller
for corrosion or excessive wear. ve
Mechanical seal (should be no leakage) v
Drain lines are working properly v
Operate the pump v
Perform a comparative field test (flow, pressures
and power) with calibrated instruments. Restore
internal running clearances if results are
unsatisfactory (install new wear rings). ve
Perform a comparative vibration test v
Inspect sleeve. Replace if worn. ve

SECTION VI

REPAIRS AND REPLACEMENT

Whenever any disassembly work is to be done on the pump, disconnect the power source to the driver to
eliminate any possibility of starting unit. It is advisable that a qualified Pump service technician does the

disassembly and reassembly of the pump.

6-1 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).




3. Pull entire rotating assembly and volute cover (11) from the casing (1). 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 (11) 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  Cleaning:

ARNING!!!

Petroleum based cleaning solvents are flammable. Smoking or open flames in the vicinity 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 tightly adhering deposits.
A fiber scraper may be used to remove the gasket and shellac from casing flange. Blow dry with
clean dry compressed air.

CAUTION:

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 finger to remove dirt. Rinse with clean water
and dry with mild air stream. Use care not to damage or scratch lapped surfaces.

6-4 Inspection:

Visually inspect parts for damage affecting serviceability. Check o-rings and gaskets for cracks, nicks, or tears;
packing rings for excessive compression, fraying 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 ID of pump casing. Compute diametrical clearance (ID minus OD} and

compare with the original pump specifications. Surfaces must be smooth and concentric. Examine impeller
passages for cracks, dents or embedded material. Examine shaft sleeves for wear.

6-5  Assembly:

The following should prove helpful in reassembling the pump:

1. All parts, inside and out, should be clean. Dirt and grit will cause excessive wear, plus needless
shutdown.
2. Install the deflector (40) onto the motor shaft (6).

8
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. Mechanical defects: Impeller damaged, casing or seal defective.

Insufficient Pressure

. Speed too low. Might be caused by low voltage or current characteristics different from nameplate
reading on the motor.

. Air in water will cause the pump to make a cracking noise.

. Mechanical defects: worn casing rings, impeller damaged, defective casing or seal.

Intermittent Operation

. Leaky suction line.

. Water seal plugged (hence, a leaky stuffing box).
. Suction lift too high.

° Air, gas or vapor in liquid.

Pump Overloads Driver

e - 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. .
. Impeller partially clogged.

e 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.

10



RECOMMENDED SPARE PARTS FOR HVES-CC PUMPS

Reference: Assembly Section

INTERMITTENT DUTY
Number Description
7 Casing Ring
14 Shaft Sleeve
65 Mechanical Seal
73 Gasket (casing)

CONTINUOUS DUTY

Number ‘ Description
2 Impeller
6 Shaft
7 Casing Ring
14 Shaft Sleeve
26 Impeller Screw
40 Deflector
65 Mechanical Seal
All Hardware (not shown)
73 Gasket (casing)

11
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32
26
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\

24

65 7

Typical Assembly Section, Type HVES-CC

ITEM DESCRIPTION MATERIAL ITEM DESCRIFTION MATERIAL
1 | cAsING Cast Iron - ASTM A4E-CL30 24 | IMPELLER WASHER Stainless Steel s
2 | IMPELLER Bronze - ASTM B584-875 26 | IMPELLER SCREW Stainless Steel - Type 304
6 MOTOR SHAFT Alloy Steel - AIS| 1045 32 | IMPELLER KEY Stainless Steel - ASTM Type 304
7 CASINGRING Bronze - ASTM B505-932 40 DEFLECTOR Nitrils
11 | VOLUTECOVER Castlron - ASTM A48-CL30 65 | MECHANICAL SEAL 316 5.5./ Carbon VS. Silicon Carbide
14 |' SHAFT SLEEVE Bronze - ASTM BS0S-£32 65 | MECHANICAL SEAL(OPTIONAL)| 316 5.5./ Tungsten Carbide V'S. Tungsten Carbide
14 | SHAFT SLEEVE (OPTIONAL)| 416 S.S. =% | wiEE Velumoid
18 MOTOR Manufacturer's Standard 127 | SEAL PIPING Polymer

12
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AC Induction Motors
ODP, WPI, WPII Enclosure
TEFC Enclosure
Explosion Proof
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Section 1
General Information

Overview This manual contains general procedures that apply to Baldor Motor products. Be sure to read and
understand the Safety Notice statements in this manual. For your protection, do not install, operate or
attempt to perform maintenance procedures until you understand the Warning and Caution statements. A
Warning statement indicates a possible unsafe condition that can cause harm to personnel. A Caution
statement indicates a condition that can cause damage to equipment.

Important: This instruction manual is not intended to include a comprehensive listing of all details for all
procedures required for installation, operation and maintenance. This manual describes general
guidelines that apply to most of the motor products shipped by Baldor. If you have a question
about a procedure or are uncertain about any detail, Do Not Proceed. Please contact your Baldor
distributor for more information or clarification.

Before you install, operate or perform maintenance, become familiar with the following:
*  NEMA Publication MG-2, Safety Standard for Construction and guide
for Selection, Installation and Use of Electric Motors and Generators.
e The National Electrical Code
* Local codes and Practices

Limited Warranty

1. Most Baldor products are warranted for 18 months from the date of shipment to Baldor's customer from Baldor's
district warehouse or, if applicable, from Baldor's factory. Baldor Standard—E® standard efficient motors are
warranted for 24 months. Standard-E is limited to three phase, general purpose, 1-200 HP ratings that fall under
the Energy Policy Act (EPAct). Baldor Super—-E® premium efficient motors are warranted for 36 months. Baldor
IEEE841 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

warranty period if: o

a. the purchaser presents the defective motor at or ships it prepaid to, the Baldor plant in Fort Smith, Arkansas
or one of the Baldor Authorized Service Centers and

b. the purchaser gives written notification concerning the motor and the claimed defect including the date
purchased, the task performed by the Baldor motor and the problem encountered.

3. Baldor will not pay the cost of removal of 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 consequential damages resulting
from the claimed defects. (Some states do not allow the exclusion or limitation of incidental or consequential
damages, so the above exclusion may not apply to you.) Any implied warranty given by laws shall be limited to
the duration of 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 Centers, when convinced to their satisfaction that a Baldor motor developed defects in
material or workmanship within the warranty period, are authorized to proceed with the required repairs to fulfill
Baldor’s warranty when the 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 writing by Baldor.

6. Claims by a purchaser that a motor is defective even when a failure results within one hour after 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 whether or not the motor is defective. If 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 repairs only if the purchaser agrees to pay for such repairs. If the decision is in dispute, the
purchaser should still pay for 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 rights, and you may also have other rights which vary from state to state.
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This equipment contains high voltage! Electrical shock can cause serious or fatal injury.
Only qualified personnel should attempt installation, operation and maintenance of
electrical equipment.

Be sure that you are completely familiar with NEMA publication MG-2, safety standards
for construction and guide for selection, installation and use of electric motors and
generators, the National Electrical 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 before you first ensure that
power has been disconnected. Electrical shock can cause serious
or fatal injury. Only qualified personnel should attempt the
installation, operation and maintenance of this equipment.

WARNING: Be sure the system is properly grounded before applying power.
Do not apply AC power before you ensure that all grounding
instructions have been followed. Electrical shock can cause
serious or fatal injury. National Electrical Code and Local codes
must be carefully followed.

WARNING: Avoid extended exposure to machinery with high noise levels. Be
sure to wear ear protective devices to reduce harmful effects to
your hearing.

WARNING: This equipment may be connected to other machinery that has
rotating parts or parts that are driven by this equipment. Improper
use can cause serious or fatal injury. Only qualified personnel
should attempt to install operate or maintain this equipment.

WARNING: Do not by-pass or disable protective devices or safety guards.
Safety features are designed to prevent damage to personnel or
equipment. These devices can only provide protection if they
remain operative.

WARNING: Avoid the use of automatic reset devices if the automatic restarting
of equipment can be hazardous to personnel or equipment.

WARNING: Be sure the load is properly coupled to the motor shaft before
applying power. The shaft key must be fully captive by the load
device. Improper coupling can cause harm to personnel or
equipment if the load decouples from the shaft during operation.

WARNING: Use proper care and procedures that are safe during handling,
lifting, installing, operating and maintaining operations.
Improper methods may cause muscle strain or other harm.

WARNING: Before performing any motor maintenance procedure, be sure that
the equipment connected to the motor shaft cannot cause shaft
rotation. If the load can cause shaft rotation, disconnect the load
from the motor shaft before maintenance is performed. Unexpected
mechanical rotation of the motor paris can cause injury or motor
damage.

WARNING: Disconnect all electrical power from the motor windings and
accessory devices before disassembly of the motor. Electrical
shock can cause serious or fatal injury.

WARNING: Do not use non UL/CSA listed explosion proof motors in the
presence of flammable or combustible vapors or dust. These
motors are not designed for atmospheric conditions that require
explosion proof operation.
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Safety Notice Continued

WARNING: Motors that are to be used in flammable and/or explosive
atmospheres must display the UL label on the nameplate along with
CSA listed logo.

Specific service conditions for these motors are defined in
NFPA 70 (NEC) Article 500.

WARNING: UL Listed motors must only be serviced by UL Approved
Authorized Baldor Service Centers if these motors are to be
returned to a hazardous and/or explosive atmosphere.

Caution: To prevent premature equipment failure or damage, only qualified
maintenance personnel should perform maintenance.

Caution: Do not over-iubricate motor as this may cause premature bearing
failure. :

Caution: Do not lift the motor and its driven load by the motor lifting

hardware. The motor lifting hardware is adequate for lifting only the
motor. Disconnect the load from the motor shaft before moving the
motor.

Caution: If eye bolts are used for lifting a motor, be sure they are securely
tightened. The lifting direction should not exceed a 20° angle from
the shank of the eye bolt or lifting lug. Excessive lifting angles can
cause damage.

Caution: To prevent equipment damage, be sure that the electrical service is
not capable of delivering more than the maximum motor rated amps
listed on the rating plate.

Caution: If a HI POT test (High Potential Insulation test) must be performed,
follow the precautions and procedure in NEMA MG1 and MG2
standards to avoid equipment damage.

If you have any questions or are uncertain about any statement or procedure, or if you
require additional information please contact your Baldor distributor or an Authorized
Baldor Service Center.
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Storage

Ea_ch Baldor Electric Motor is thoroughly tested at the factory and carefully packaged for
shipment. When you receive your motor, there are several things.you should do
immediately.

1.

2

Observe the condition of the shipping container and report any damage
immediately to the commercial carrier that delivered your motor.

Verify that the part number of the motor you received is the same as the part
number listed on your purchase order.

If the motor is not put into service immediately, the motor must be stored in a clean, dry
and warm location. Several precautionary steps must be performed to avoid motor
damage during storage.

T

Use a “Megger” periodically to ensure that the integrity of the winding insulation
has been maintained. Record the Megger readings. Immediately investigate
any significant drop in insulation resistance.

Do not:lubricate bearings during storage. Motor bearings are packed with
grease at the factory. Excessive grease can damage insulation quality.

Rotate motor shaft at least 10 turns every two months during storage (more
frequently if possible). This will prevent bearing damage due to storage.

If the storage location is damp or humid, the motor windings must be protected
from moisture. This can be done by applying power to the motors’ space
heater (if available) while the motor is in storage.

Each Baldor motor is packaged for ease of handling and to prevent entry of
contaminants.

1.

2.

To avoid condensation inside the motor, do not unpack until the motor has
reached room temperature. (Room temperature is the temperature of the room
in which it will be installed). The packing provides insulation from temperature
changes during transportation.

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.

Ts

Use the lugs or eye bolts provided to lift the motor. Never attempt to lift the
motor and additional equipment connected to the motor by this method. The
lugs or eye bolts provided are designed to lift only the motor. Never lift the
motor by the motor shaft or the hood of a WPIl motor.

When lifting a WPII (Weather Proof Type 2) motor, do not lift the motor by
inserting lifting lugs into holes on top of the cooling hood. These lugs are to be
used for hood removal only. A spreader bar should be used to lift the motor by

the cast lifting lugs located on the motor frame.

If the motor must be mounted to a plate with the driven equipment such as
pump, compressor etc., it may not be possible to lift the motor alone. For this
case, the assembly should be lifted by a sling around the mounting base. The
entire assembly can be lifted as an assembly for installation. Do not lift using
the motor lugs or eye bolts provided.

If the load is unbalanced (as with couplings or additional attachments)
additional slings or other means must be used to prevent tipping. In any event,

the load must be secure before lifting.
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Section 2

Installation & Operation

Overview

Location

Installation should conform to the National Electrical Code as well as local codes and
practices. When other devices are coupled to the motor shaft, be sure to install protective
devices to prevent future accidents. Some protective devices include, coupling, belt
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. Improper selection of 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/WPI motors are intended for use indoors where atmosphere is
relatively clean, dry, well ventilated and non—corrosive.

2. Totally Enclosed and WPII 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 with high corrosion or excessive moisture conditions. These motors should
not be placed into an environment where there is the presence of flammable or -
combustible vapors, dust or any combustible material, unless specifically designed for
this type of service.

The motor must be securely installed to a rigid foundation or mounting surface to
minimize vibration and maintain alignment between the motor 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 act as spacers for the equipment they
support. If 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 foundation to maintain this alignment.

The standard motor base is designed for horizontal or vertical mounting. Adjustable or
sliding rails are designed for horizontal mounting only. Consult your Baldor distributor or
authorized Baldor Service Center for further information.

Accurate alignment of the motor with the driven equipment is extremely important.

1. Direct Coupling
For direct drive, use flexible couplings if possible. Consult the drive or equipment
manufacturer for more information. 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 Adjustment
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 axial thrust

loads. Improper adjustment will cause failure.

3. Pulley Ratio
The pulley ratio should not exceed 8:1.

4. Belt Drive
Align sheaves carefully to minimize belt wear and axial bearing loads (see End-Play
Adjustment). 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.

MN400
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Power Connection

Conduit Box

AC Power

HEATERS
H1 —WA\— H2

HT —ANN— H2

After proper alignment is verified, dowel pins should be inserted through the motor feet
into the foundation. This will maintain the correct motor 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 foundation.

3. Ream all holes.

4. Install proper fitting dowels.

5. Mounting bolts must be carefully tightened to prevent changes in alignment. Use a

flat washer and lock washer under each nut or bolt head to hold the motor feet
secure. Flanged nuts or bolts may be used as an alternative to washers.

Motor and control wiring, overload protection, disconnects, accessories and grounding
should conform to 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
accessories such as space heaters, 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 £10% of rated voltage with rated frequency. (See motor name

plate for ratings).
OR

2. AC power is within 5% of rated frequency with rated voltage.
OR

3. A combined variation in voltage and frequency of x10% (sum of absolute values) of
rated values, provided the frequency variation does not exceed +5% of rated
frequency.

Performance within these voltage and frequency variations are shown in Figure 2-2.

Figure 2-1 Accessory Connections

One heater is installed in each end of motor.
Leads for each heater are labeled H1 & H2.
(Like numbers should be tied together).

HERMIS

THERMISTERS
T @ T2

Three thermisters are installed in windings and tied in series.
Leads are labeled T1 & T2.

WINDING RTDS

ﬂ% Winding RTDs are installed in windings (2) per phase.
ReD || RED WHITE Each set of leads is labeled W1, W2, W3, W4, W5, & W6.

BEARING RTD

RED 1 RED WHITE

* One bearing RTD is installed in Drive endplate (PUEP), leads
are labeled RTDDE.

* One bearing RTD is installed in Opposite Drive endplate (FREP), leads
are labeled RTDODE.

* Note RTD may have 2-Red/1-White leads; or 2-White/1 -Red Lead.

2-2 Installation & Operation
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Figure 2-2 Typical Motor Performance VS Voltage Variations
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First Time Start Up

B_e sure that all power to motor and accessories is off. Be sure the motor shaft is
disconnected from the load and will not cause mechanical rotation of the motor shaft.

1;

@ NS

10.

Make sure that the mechanical installation is secure. All bolts and nuts are tightened
etc.

If motor has been in storage or idle for some time, check winding insulation integrity
with a Meggef.

Inspect all electrical connections for proper termination, clearance, mechanical
strength and electrical continuity.

Be sure all shipping materials and braces (if used) are removed from motor shaft.
Manually rotate the motor shaft to ensure that it rotates freely.

Replace all panels and covers that were removed during installation.
Momentarily apply power and check the direction of rotation of the motor shaft.

If motor rotation is wrong, be sure power is off and change the motor lead
connections. Verify rotation direction before you continue.

Start the motor and ensure operation is smooth without excessive vibration or noise.
If so, run the motor for 1 hour with no load connected.

After 1 hour of operation, disconnect power and connect the load to the motor shaft.
Verify all coupling guards and protective devices are installed. Ensure motor is
properly ventilated.

This procedure assumes a coupled start up. Also, that the first time start up procedure
was successful.

1.
2.
3.

4,

Check the coupling and ensure that all guards and protective devices are installed.
Check that the coupling is properly aligned and not binding.

The first coupled start up should be with no load. Apply power and verify that the
load is not transmitting excessive vibration back to the motor though the coupling or
the foundation. Vibration should be at an acceptable level.

Run for approximately 1 hour with the driven equipment in an unloaded condition.

The equipment can now be loaded and operated within specified limits. Do not exceed
the name plate ratings for amperes for steady continuous loads.

Jogging and Repeated Starts Repeated starts and/or jogs of induction motors generally reduce the life of the motor
winding insulation. A much greater amount of heat is produced by each acceleration or
jog than by the same motor under full load. If it is necessary to repeatedly 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 these values. If there is any question regarding safe operation,
contact your local Baldor distributor or Baldor Service Center.

2-4 Installation & Operation
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Section 3
Maintenance & Troubleshooting

WARNING:

UL Listed motors must only be serviced by UL Approved

Authorized Baldor Service Centers if these motors are to be

returned to a hazardous and/or explosive atmosphere.

Inspect 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 before you first ensure that

power has been disconnected. Electrical shock can cause serious
or fatal injury. Only qualified personnel should attempt the
installation, operation and maintenance of this equipment.

1. Check that the motor is clean. Check that the interior and exterior of the motor
is free of dirt, oil, grease, water, etc. Oily vapor, paper pulp, textile lint, etc. can
accumulate and block motor ventilation. If the motor is not properly ventilated,

overheating can occur and cause early motor failure.

2. Usea “Megger” periodically to ensure that the integrity of the winding
insulation has been maintained. Record the Megger readings. Immediately
investigate any significant drop in insulation resistance.

3. Check all electrical connectors to be sure that they are tight.

Bearing grease will lose its lubricating ability 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 of the operating
conditions. Good results can be obtained if the following recommendations are used in
your maintenance program.

Type of Grease

standard service conditions is Polyrex EM (Exxon Mobil).

Equivalent and compatible greases include:
Texaco Polystar, Rykon Premium #2, Pennzoil Pen 2 Lube and Chevron SRI.

Relubrication Intervals

that the recommended intervals of Table 3-1 are based on average use.

Refer to additional information contained in Tables 3-2, 3-3 and 3-4.

Table 3-1 Relubrication Intervals *

A high grade ball or roller bearing grease should be used. Recommended grease for

Recommended relubrication intervals are shown in Table 3-1. It is important to realize

Rated Speed - RPM

NEMA / (IEC) Frame Size 10000 6000 3600 1800 1200 900
Up to 210 incl. (132) 2700 Hrs. | 5500 Hrs. | 12000 Hrs. | 18000 Hrs. | 22000 Hrs.
Over 210 to 280 incl. (180) 2l * 3600 Hrs. | 9500 Hrs. | 15000 Hrs. | 18000 Hrs.
Over 280 to 360 incl. (225) il * 2200 Hrs. | 7400 Hrs. | 12000 Hrs. | 15000 Hrs.
Over 360 to 5800 incl. (300) il *2200 Hrs. | 3500 Hrs. | 7400 Hrs. | 10500 Hrs.

*  Relubrication intervals are for ball bearings.

For vertically mounted motors and roller bearings, divide the relubrication interval by 2.
** For motors operating at speeds greater than 3600 RPM, contact Baldor for relubrication recommendations.

MN400
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Table 3-2 Service Conditions

Severity of Service | Hours per day | Ambient Temperature Atmospheric
of Operation Maximum Contamination
Standard 8 40°C Clean, Little Corrosion
Severe 16 Plus 50°C Moderate dirt, Corrosion
Extreme 16 Plus >50° C* or Severe dirt, Abrasive dust, Corrosion, Heavy
Class H Insulation Shock or Vibration
Low Temperature <=29° C**

*  Special high temperature grease is recommended (Dow Corning DC44). Note that Dow Corning DC44 grease does
not mix with other grease types. Thoroughly clean bearing & cavity before adding grease.

**  Special low temperature grease is recommended (Aeroshell 7).
Table 3-3 Relubrication Interval Multiplier

Severity of Service Multiplier
Standard 1.0
Severe 0.5
. Extreme 0.1
Low Temperature 1.0

Some motor designs use different bearings on each motor end. This is normally indicated on the motor nameplate.
In this case, the larger bearing is installed on the motor Drive endplate. For best relubrication results, only use the
appropriate amount of grease for each bearing size (not the same for both).

Table 3-4 Bearings Sizes and Types

*  Weight in grams = .005 DB
of grease to

“  be added

Bearing Description
3 (These are the “Large” bearings (Shaft End) in each frame size)
Frame Size g
NEMA (IEC) i Weight of Grease to Volume of grease
Bearing add * to be added
oz (Grams) in3 teaspoon
56 to 140 (90) 6203 0.08 (2.4) 0.15 0.5
140 (90) 6205 0.15 (3.9) 0.2 0.8
180 (100-112) 6206 0.19 (5.0) 0.3 1.0
210 (132) 6307 0.30 (8.4) 0.6 2.0
250 (160) 6309 0.47 (12.5) 0.7 25
280 (180) 6311 0.61 (17) 1.2 3.9
320 (200) 6312 0.76 (20.1) 1.2 4.0
360 (225) 6313 0.81 (28) 1.5 5.2
400 (250) 6316 1.25 (33) 2.0 6.6
440 (280) 6319 2.12 (60) 41 13.4
5000 to 5800 (315-450) 6328 4.70 (130) 9.2 30.0
5000 to 5800 (315-450) NU328 4.70 (130) 9.2 30.0 .
360 to 449 (225-280) NU319 2.12 (60) 4.1 13.4
AC Induction Servo
76 Frame 180 (112) 6207 0.22 (6.1) 0.44 1.4
77 Frame 210 (132) 6210 0.32 (9.0) 0.64 2.1
80 Frame 250(160) 6213 0.49 (14.0) 0.99 3.3

Note: Not all bearing sizes are listed. For intermediate bearing sizes, use the

grease volume for the next larger size bearing.
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Caution: To avoid damage to motor bearings, grease must be kept free of dirt.
For an extremely dirty environment, contact your Baldor distributor or
an authorized Baldor Service Center for additional information.

Relubrication Procedure Be sure that the grease you are adding to the motor is compatible with the grease
already in the motor. Consult your Baldor distributor or an authorized service center if a
grease other than the recommended type is to be used.

Caution: Do not over-lubricate motor as this may cause premature bearing
failure.

With Grease Outlet Plug
1. With the motor stopped, clean all grease fittings with a clean cloth.

2. Remove grease outlet plug.

Caution: Over-lubricating can cause excessive bearing temperatures,
premature lubrication breakdown and bearing failure.

3. Add the recommended amount of grease.

4. Operate the motor for 15 minutes with grease plug removed.
This allows excess grease to purge.

5. Re-install grease outlet plug.
Without Grease Provisions
Note: Only a Baldor authorized and UL or CSA certified service center can
disassemble a UL/CSA listed explosion proof motor to maintain it's
UL/CSA 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 full of grease.)

3. Assemble the motor.
Sample Relubrication Determination

Assume - NEMA 286T (IEC '{80), 1750 RPM motor driving an exhaust fan in an ambient
temperature of 43° C and the atmosphere is moderately corrosive.

1. Table 3-1 list 9500 hours for standard conditions.

2. Table 3-2 classifies severity of service as “Severe”,

3. Table 3-4 shows that 1.2 in3 or 3.9 teaspoon of 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

Symptom

Possible Causes

Possible Solutions

Motor will not start

Usually caused by line trouble, such
as, single phasing at the starter.

Check source of power. Check overloads, fuses,
controls, etc.

Excessive humming

High Voltage.

Check input line connections.

Eccentric air gap.

Have motor serviced at local Baldor service center.

Motor Over Heating

Overload. Compare actual amps
(measured) with nameplate rating.

Locate and remove source of excessive friction in
motor or load.
Reduce load or replace with motor of greater capacity.

Single Phasing.

Check current at all phases (should be approximately
equal) to isolate and correct the problem.

Improper ventilation.

Check external cooling fan 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.

Rotor rubbing on stator.

Check air gap clearance and bearings.
Tighten “Thru Bolts”. :

Over voltage or under voltage.

Check input voltage at each phase to motor.

Open stator winding.

Check stator resistance at all three phases for
balance.

Grounded winding.

Perform dielectric test and repair as required.

Improper connections.

Inspect all electrical connections for proper
termination, clearance, mechanical strength and
electrical continuity. Refer to motor lead connection
diagram.

Bearing Over Heating

Misalignment.

Check and align motor and driven equipment.

Excessive belt tension.

Reduce belt tension io proper point for load.

Excessive end thrust.

Reduce the end thrust from driven machine.

Excessive grease in bearing.

Remove grease until cavity is approximately 3/, filled.

Insufficient grease in bearing.

Add grease until cavity is approximately ¥, filled.

Dirt in bearing.

Clean bearing cavity and bearing. Repack with correct
grease until cavity is approximately 3/, filled.

ventilation openings.

Vibration Misalignment. Check and align motor and driven equipment.
Rubbing between rotating parts and Isolate and eliminate cause of rubbing.
stationary parts.
Rotor out of balance. Have rotor balance checked are repaired at your
Baldor Service Center.
Resonance. Tune system or contact your Baldor Service Center
for assistance.
Noise Foreign material in air gap or Remove rotor and foreign material. Reinstall rotor.

Check insulation integrity. Clean ventilation openings.

Growling or whining

Bad bearing.

Replace bearing. Clean all grease from cavity and
new bearing. Repack with correct grease until cavity
is approximately %/, filled.
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Most large frame AC Baldor motors with a 1.15 service factor are designed to operate
below a Class B (80°C) temperature rise at rated load and are built with a Class H

winding insulation system. Based on this low temperature rise, RTD (Resistance
Temperature Detectors) settings for Class B rise should be used as a starting point.
Some motors with 1.0 service factor have Class F temperature rise.

The following tables show the 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 specified for specific applications.

If 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 identified.

The temperature limits are based on the installation of the winding RTDs imbedded in
the winding as specified by NEMA. Bearing RTDs should be installed so they are in

contact with the outer race on ball or roller bearings or in direct contact with the sleeve
bearing shell.

Winding RTDs - Temperature Limit In °C (40°C Maximum Ambient)

Class B Tem_p Rise =80°C i o : i
b > Class F Temp Rise =105°C Class H Temp Rise <125°C
Motor Load (Typical Design) P P =
Alarm Trip Alarm Trip Alarm Trip
= Rated Load 130 140 155 165 175 185
Rated Load 140 150 160 165 180 185
10 1.165.8.F

Note: »Winding RTDs are factory production installed, not from Mod-Express.
* When Class H temperatures are used, consider bearing temperatures and relubrication requirements.

Bearing RTDs = Temperature Limit In °C (40°C Maximum Ambient)

Bearing Type Anti-Friction Sleeve
Oil or Grease Alarm Trip Alarm B Trip
Standard* 95 100 85 95
High Temperature** 110 115 105 110

Note: * Bearing temperature limits are for 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
“standard” lubricants) include the following:

- Texaco Polystar - Rykon Premium #2 - Chevron SRI #2
- Mobilith SHC-100 - Pennzoil Pennzlube EM-2 - Chevron Black Pearl
—Darmex 707 - Darmex 711 — Petro—-Canada Peerless LLG

See the motor nameplate for replacement grease or oil recommendation.
Contact Baldor application engineering for special lubricants or further clarifications.
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FNW RESILIENT SEAT

VALVE CO.

BuTTERFLY VALVES

» Cartridge Type Seat
Offers easy change of seat at site without
special tools

» One piece body is ribbed to assure high
strength and minimum weight

> Retainer Plate
Secured retainer plate on top stem, allows
removal of operator while valve 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 valves in dead-end service are rated
at 200 psi

> Low Maintenance

» Manufactured in ISO 9001 facility

VALVE CO.

4120 N.E. Columbia Bivd.
Portland, Oregon USA 87211
Phene: 503-287-8383
Fax: 503-281-9677
www.fnwvalve.com



- F ' Figure 731 Wafer
. N W Figure 732 Lug

VALVECO.  BUTTERFLY VALVE .

The FNW Cartridge Resilient Seated Butterfly Valves conform to API 598. Body pressure tested at 150% and seat at 110%
of maximum working pressure.

The FNW Cartridge Resilient Seated Butterfly Valve is manufactured in accordance with the specifications from MSS SP-67.
Both Lug and Waler series valves are designed for ANS] 125/150 Ib. class flanges and are rated at 200 P.S.1. WOG service.

FNW Cartridge Resilient Seated Butterfly Valves are 100% factory tested in both directions of operation to assure a zero
leakage rate for many years of bubble tight service.

FNW Butterfly Options:

+ Body materials: castiron wafer
) ductite iron lug
= Disc materials: 31685 standard
* Seat materials: BUNA-N and EPDM are standard, Viton upon request
= 10 position lever
* Gear operators
» Electric operators
* Pneumatic aciuators
+ Stem extension
« Chain wheel operators, square operating nuts

7
CARTRIDGE TYPE BUTTERFLY VALVE PARTS *—J@ RETAINER SCREW
(1) RETAINER PLATE
(3) PACKING
-;L' SV O-RING
| SUPPORT chr~ (i) TEFLON BUSHING
S.:A‘:’ musaam j \r/

O-RING "

@ SHAFT
B (1) TEFLON BUSHING

@) pLUG

P



WQDEL: 731
. ARTRIDGE TYPE
AnSE 150LEGS

‘/ 90 o

MODEL: 732 - | £0_ topnange
LUG-CARTRIDGETYPE > %i SR
ANSI 150LBS i
i ad
.
i
x
SIZE 18"-24"
SIiZE 14°~16"
TOP FLANGE OUTLINE DIMENSION
@D T v w
2" 0.55 | 0.39 | 1.30 - 055 | 276 § 0.16 | 0.35 | 354 | 1.69 | 205 | 262 | 5.28 380 | 0.18 | 1.93
25" | 055 | 0.39 { 1.30 - 055|276 ] 0.16 | 0.356 | 354 | 181 | 256 | 280 | 563 | 4.33 | 041 | 2.52
3 0.55 0.39 | 1.30 — | 055|276} 016 | 035|354 181} 315 ] 3.27 | 5.7 512 { 0.69 | 3.11
4" 0.63 | 0.47 | 1.30 - 063 | 276 } 0.16 | 0.35 | 3.54 | 205 | 384 | 3.74 | 656 | 588 | 096 | 3.80
5" 0751052 1130} - 0863 276 { 016 | 035 | 3.54 | 220 | 4982 | 433 | 766 | 7.08 | 140 | 4.88
6" 0.75 | 0.59 | 1.30 - 063|276 1 016 | 035 | 354 | 220 | 591 | 488 | 813 | 7.99 | 1.87 | 5.87
8" 0.75 | 0.59 | 1.30 - 067 | 276 | 016 | 0.35 | 354 | 236 | 7.80 | 6.42 | 9.41 11000 287 | 7.83
— | 10" 0.87 | 0.71 1.38 - 079 | 402 | 0.16 | 647 | 492 | 268 | 976 | 884 11138112871 3.62 | 9.80
‘ 12° 1.0 | 0.87 1.38 - 079 | 402 | 016 | 0.47 | 482 | 3.07 |11.73| 992 | 12.56 | 14.49 .4.41 11.77
i 14% 110 | 0.38 | 276 | 0.20 | 078 | 402 | 0.16 | 0.47 | 482 | 3.07 {13.03] 10.41 1360 | 16.34 | 496 | 12.83
" 16" 126 | 0.39 { 285 | 0.20 | 0.91 5.51 0.16 | 0.71 6.89 | 402 | 1496} 12.03|13.76 | 18.31 | 548 | 14.57
18" 150 | 047 1 285 | 0201 091 | 5.51 | 0.16 | O.71 6.89 | 449 | 1693 113.78115.75|20.88] 6.38 | 16.54
20" 177 | 047 } 295 | 020 1 091 | 650 | 0.16 | 0.87 | 8.27 | 500 | 189811486 | 17.32 | 22.83] 7.15 | 1850
24" 217 | 055 | 295 |1 020 | 091 | 650 | 0.16 | 0.87 | 8.27 | 6.06 22._83 17.32 | 20.08 | 26.77 | 8.35 | 21.89




% Spring Loaded, Double Door \X/afer Style Body
% Fits Flanges That Conform to ANSI B16.1
% Minimal Pressure Stainless Steel Spring
+ 6", 8", 10", 12" Approved as Chemigation Valve*
200 PSI NON-SHOCK WOG
Applications: Pump Systems & Irrigation Systems

Install Between Class 125 Flanges

NOTE: *Chemigation valves are tested and approved by the Center for Irrigation
Technology, California State University, Fresno, California

Iy,

SIZE APPROX. ASTM

INCH A B WT. LBS. NO. PART MATERIAL DESIGNATION %
2* 4.00 1.69 35 1 Body Cast Iron A126 CIB :
2:5” 4.75 1.81 5 2 Disc Aluminum/Bronze  B954 {
3 528 452 8 3 HingePin  Stainless Steel GRADE 304 @. ‘ ‘15
4" 638 252 125 4 Spring Stop ;
5" 756 275 16 Shatt Stainless Steel GRADE 304
6" 859 300 20 5 Spring Stainless Steel GRADE 304
8" 10.76 3.50 375 6 Elastomer  BUNA-N Commerdal
10" 1292 450 57
12" 14.89 4,50 2
14" 1726 5.00 121
16" 19.27 5.50 165
Brewster, NY Toll Free: Houston, TX Toll Free: La Palma, CA Toll Free:
TEL: 800-431-2082 TEL: 800-935-5456 TEL: 866-532-8306
FAX: 800-640-2252 FAX: 800-6834247 FAX: 866-532-8307

e-mail: mail@matconorca.com www.matco-norca.com



Series WBV-3

2-Piece Standard Port
Brass Ball Valves

Sizes: 8" through 4" (3-100mm) FIP x FIP
¥s" through 3" (10-80mm) C x C

FEATURES

Suitable for full range of liquids and gases

Bottom loaded, pressure retaining stem

Pressure rated at 400 psi (28 bars) WOG (non-shock)
Virgin TFE Stem Packing Seal

Adjustable stem packing gland

Vinyl insulator on heavy duty zinc plated carbon
steel handles

Quarter-turn open or close operation
o 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.

Watts product specifications in U.S. customary units and metric are approxi-
mate and are provided for reference only. For precise measurements, please
contact Watts Technical Service. Watts reserves the right to change or modify
product design, construction, specifications, or materials without prior notice
and without incurring any obligation to make such changes and modifications
on Watts products previously or subsequently sold.

Series WBVS-3

ES-WBV-3

Series WBV-3
FIP Ends
Sizes: 14" - 4"
(3-100mm)

Solder Ends
Sizes: 3" - 3"
(10-80mm)

This valve is designed to be soft soldered into lines without dis-
assembly, using a low temperature solder 420°F (216°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 B16.18 states that the maximum
operating pressure of 50-50 solder connections is 200 psi (13.78
bars) for V4" to 1" (8-25mm) sizes, 175 psi (12.06 bars) for 14"
to 2" (32-50mm) sizes and 150 psi (10.34 bars) for 2'2" to 4"
(65-100mm) sizes at T00°F (38°C), and decreases wjth higher
temperatures.

Apply heat with the flame directed AWAY from the center of the
valve body. Excessive heat can harm the seats. After soldering,
the packing nut may have to be tightened.

A LEADER IN VALVE TECHNOLOGY

NWATTS

Walts Industries, Inc,—

= Since 1874 ————
Water Products Division » Safety & Control Valves

USA: 815 Chestnut St., No. Andover, MA 01845-6098; www.wattsreg.com
Canada: 5435 North Service Rd., Burlington, ONT. LTL SH7; www.wattscda.com

1019001
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FLOW CURVES
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1 2 31456789 20 30 50 B0 200 400 600800 2000
1 100 1000 5000

Flow (gpm)

A. Screw - Zinc plated steel
B. Handle - Zinc plated carbon steel j
ithsiry] MSUater TEMPERATURE/PRESSURE RATING
C. Packing Nut - Brass bars psi —
D. Stem Packing - PTFE . 28 400
E. Thrust Washer - PTFE a \
F. Stem - Brass 2 21 300 \
G. Body - Forged Brass g \
H. Seats - PTFE o 14 200
I. Ball - Chrome plated brass £
J. Adapter - Forged Brass S 7100
= 50
50100 200 300 400 500°F
DIMENSIONS 10 38 93 149 204 260°C
R Temperature
¢ H gl H )
| . *See applicable note on reverse side
] for solder end valves with regards to
— I J pressure/temperature rating.
| C T c
— ' ‘ i l
L]
I [ __l_ T
| 1
I WBV-3 WBVS-3
L—L—-»I “«————L1—
Dimensions (approx.) :
Size (DN) WBV-3 | WBVS-3 C H l L1 Weight
in. | mm| EDPNo. | EDPNo. | in. | mm | in. | mm |in. mm | in. | mm | in. mm | 1lbs. | kg.
e 6 150200 — 1.40 | 36 3.20 81 ol 8 1.67 | 42 —_ — 25 M
s 8 150201 — 140 36 [3.20( 81 31 8 1.67 | 42 — == 250 .M
R 10 750202 750212 | 1.40| 36 |3.20 81 31 8 167 42 1.62 1 . A1
ke 15 750203 750213 | 1.62 | 41 320 81 A7 12 | 197 50 2.05| 52 .34 N
¥s 20 750204 750214 | 1.75| 44 |365| 93 .59 15 | 230 58 2181 N 50 .23
1 25 150205 150215 | 2.25 57 | 460 117 49 20 | 272| 69 3.27 83 .88 40
1 32 750206 750216 | 2.45| 62 460 | 117 99 25 | 3.07( 78 3.48 88 1.28 .58
a2 | 40 750207 750217 | 285| 72 |5.00| 127 | 1.22 31 | 342 87 4.03 | 102 2001 .91
2 50 750208 750218 | 3.00| 76 |6.00| 152 | 1.54 39 | 3.89) 99 480 | 122 2781 1.26
2% | 65 750209 750219 | 3.40| 86 |560| 142 | 1.93 49 | 4.42) 112 | 5.88 | 149 4421 2.00
3 80 750210 750220 | 4.35| 110 |8.00( 203 | 2.38 60 | 535|136 | 6.96 | 177 6.88| 3.12
4 100 | 750211 — 4751 121 |800| 203 | 2.92 74 | 5.97| 152 — — 10.10 | 4.59

ES-WBV-3 0002

© Watts Regulator Co., 1997

Printed in U.S.A.
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WIKA

Technical Information

Installation and Operating Instructions
for Mechanical Pressure Gauges

Pressure range selection

To insure proper operation and long service life, the proper
pressure range should be selected. For applications with
constant, steady pressure, the measured pressure should be
no more than 75% of the full scale range of the gauge. For
applications wilh fluctuating pressure, the measured pressure
should be no mors than two-thirds of the full scale rangs of
the gauge.

In general, it is best to choose a range that is roughly 2X the
average measured pressure. [his gives good over pressure
protection and the highest accuracy.

Installation

The pressure gauge should be installed where exposure to
heat and vibration are minimal and where the dial can be
easily read. It is also important to install the gauge in a
location with undisturbed and continuous flow of the pressure
medium.

It is recommended that an isolating device, such as a needle
valve or gauge cock, be installed between the process and
the pressure gauges. This allows the gauge to be taken out
of service without interruption of the process.

Connections with tapered threads, such as NPT, should be
sealed by using PTFE tape (or an equivalent sealing com-
pound) on the thread. Metric threads such as G1/4A or 1/
4BSP should be sealed by using the appropriate sealing
washer.

The gauge should be tightened and loosened using the
wrench flats on the gauge sockel. Never grasp the case to
thread the gauge into the pressure system fitling. Doing so
may cause irreparable damage to the gauge.

For pressure gauges with flanged connedlions, care must be
taken not to accidentally loosen the bolts that hold the upper
and lower housings together.

A pressure gauge should never be removed when itis
pressurized. Make sure the pressure system has been fully
vented prior to removing a gauge.

Residues from the pressure medium may remain inside the
pressure gauge after it has baen removed from service. If
these residues are hazardous or toxic, take the necessary
precautions when handling and storing used gauges.

Isolating devices

The isolating device may be either a pressure gauge cock or
a needle valve, depending on operating conditions and
requirements.

Pressure gauge cocks

Pressure gauge cocks have three handle positions:

OFF The pressure medium is blocked and the pressure
g(auge system is opan lo the atmosphere.

ON he pressure gauge is open to the pressure
medium.
VENT  The pressure gauge is isolaled bul the pressure

system is vented and the medium can escape into
the atmosphere.
Pressure gauge cocks should be installed so that when
vented, the pressure medium is directed away from the
operator. e

Needle valves

Needle valves also isolate the pressure gauge from the
pressure medium, but they usually do not have any venting
capabiliies. Needle valves do have the advanlage of
restricting the flow of the pressure into the gauge which helps
reduce damage by pressure spikes.

Mounting options

If the pressure system or tee-extension cannot support the
weight of the instrument, then surface or wall mounting
brackets or mounting flanges (front flange or rear flange)
should be used.

Vibration protection
If the pressure gauge is exposed to vibration or pulsating
pressure or both, then a liquid filled pressure gauge is

recommended. The liquid dampens the effects of vibration
making the pointer easier to read.

Temperature limits
The pressure gauge should not be used outside of its rated
temperature limits as noted on the Data Sheet spedific to that
gauge. Attemperatures above or below these limits, the
gauge accuracy will be significantly reduced and the possibil-
ity of gauge failure may exist.

Overpressure limits

WIKA gauges are generally designed o withstand up to a
130% overpressure without damage to the pressure system.
For applications with overpressure spikes, a snubber or
restriclor should be used. Snubbers and restrictors reduce
the inlet size of the pressure gauge which causes the
pressure to increase of decrease more slowly into the gauge.
FFor applications with periods of constant overpressure, an
overpressure proteclor should be used. The overpressure
proteclor isolates the gauge when the pressure reaches a
preset pressure value.

AIN 00.05

S



LR BN ety Bt . - e

Tee extensions

| ee extenswons should have a

diameter of at least 0.24 in. (6mm)to /8¢
avoid clogging from solids in the exlension
pressure medium. WIKA recom- =
mends that long, horizontal tee
extensions be sloped to about 1:15.

With a gaseous pressure medium,
the extension should having a drain plug at its lowesl point,
while a line with a liquid medium should have an air bleeding
valve at its highest point. A filter or separator should be used
when the pressure medium contains suspended matler.

If a static head of liquid is acting on the gauge. then this
causes a zero offset which affeds the reading of the gauge.

The corresponding indication will be lower by the value of Ap
if the gauge is mounted above, but higher by the value of Ap
if the gauge is mounted below the pressure tapping point.

Pressure gauges in service

Always open isolating devices slowly. Opening them too fast
may generate sudden pressure surges that could damage
the gauge.

Calibration can be confirmed in larger diameler gauges (> 4")
by checking the position of the zero point. To do so, dose
the isolating device and vent the gauge to zero pressure.

Ihe pointer must over the zero box .ﬁ. . Unless the gauge
temperature is significantly higher or lower than 68°F (20°C),
a pointer not refurning to zero may indicate that the gauge
has been seriously damaged.

Storage
The pressure gauge should remain in its original packing
unlil installation.

Storage temperature should not exceed -4°F (-20°C) or
140°F {(60°C) unless spedified otherwise. Consult the data
shset pertaining to the pressure gauge model.

Pressure gauges removed from service should be protected
from dust and humidity, preferably by using the original
packing material. Residue from the pressure medium may
remain in the gauge and is susceptible to temperature
influences (.e. freezing). This should be considered when
storing the removed pressure gauge.

Pressure gauge safety

Pressure media such as:

Oxygen

Acetylene

Flammable gases or liquids
Toxic gases or liquids

Steam

Ammonia and other refrigerants

® & & & & 0

as well as portable or stationary pressure systems like:
AT compressors

Welding equipment

Pressure vessels and boilers

Life support equipment

may require pressure gauges that have been tested andior
certified to national standards andfor local safety codes.
Your local WIKA representative will be able to assist you in
selecling the proper gauge model.

Standards for Pressure Gauges

U.8 & Canadian Standards are set forth by The American
Society of Mechanical Engineers, which publishes pressure
gauge spedifications in their docurnent ASME B40.1. This
document specifies standard pressure gauge types, sizes,
materials, ranges, and accuracies. Copies of this standard
can be purchased directly from ASME:

ASME

22 Law Drive, Box 2800

Fairfield, NJ 07007-2900
1-800-THE-ASME or (973) 882-1167
Fax: (973) 882-1717

E-mail: infocentral@asme.org

European Standards are developed and published by the
European Commitlee for Standardization (CEN) and replace
the individual standards formerly used in each European
country {such as DIN standards in Germany). Copies of
these standards can be obtained through:

Comité Européen de Normalisation (CEN)
Central Secretariat

rue de Stassart 36

B-1050 Brussels

Belgium

THE MEASUREOF
Total Performance~

Ordering Information:

State computer part number (if available) / model number f size /

range / connection size and location / options required.

Specifications givenin this pricelist representthe state of engirieeringatthetime of printing.

Madifications may take place and the specified materials may change without prior notice

IWIKAH

WIKA Instrument Corporation

1000 Wiegand Boulevard

Lawrenceville, Georgia 30043-5868

Tel: 770-513-8200 Fax: 770-338-5118
hitp:/fwww wika.com e-mail: info@wika.com
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Flo-Pak, Inc.

P.O. Box 790
Toccoa, Georgia 30577
Telephone: 706-886-2101
Fax: 706-886-0023
www.flo-pak.com

A Business Unit of Patterson Pump Company

T

l.O-PA'(

A BUSINESS UNIT OF PATTERSON PUMP, INC
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