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1.1.0 -  Part Number Breakdown and Accessories

NOT AVAILABLE
WITH SINGLE PHASE 

TO THREE PHASE 
DRIVES

Section 1: Drive Overview
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1.2.0 - Enclosure Options 

NEMA TYPE 1.  
General Purpose - Type 1 enclosures are intended for use indoors, primarily to prevent 
accidental contact of personnel with the enclosed equipment, in areas where unusual service 
conditions do not exist. In addition, they provide protection against falling dirt. 

NEMA TYPE 12. 
Dust and Drip tight-Indoor - Type 12 enclosures are intended for use indoors to protect the 
enclosed equipment against fibers, flying, lint, dust and dirt, and light splashing, seepage, 
dripping and external condensation of non-corrosive liquids. There shall be no holes through 
the enclosure and no conduit knockouts or conduit openings, except that oil tight or dust tight 
mechanisms may be mounted through holes in the enclosure when provided with oil-resistant 
gaskets.  NEMA 12 enclosures may be used outdoors when drive is protected from direct rain 
and harsh sun. 

NEMA TYPE 4X
The IP66 enclosure offers full protection from dust, moisture and dirt. The IP66 enclosure has 
a special epoxy coating which makes it resistant to corrosive environments found within a 
pump room, and outside weather conditions.  The enclosure of the IP66 drives is fastened with 
stainless steel screws that are also corrosion resistant.  This IP66 is the most protective 
enclosure offered in the drive market, and recommended for unprotected outdoor installations, 
and harsh indoor pump room conditions. 
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The Enhanced Service and Warranty upgrades the standard manufacturer warranty by covering 
parts , labor and travel cost to the customer site.

In the event the covered Acu Drive XS drive fails during the Enhanced Service Warranty period, 
the drive will be repaired or replaced at the manufacturer's discression, at the customer site.

Coverage applies to warranty contracts purchased prior to Acu Drive XS shipment and begins on 
the date of shipment and extends to the end of the contract period.

Please feel free to contact Pentair for other service and extended warratny options available for the 
Pentair Acu Drive XS.

Pentair Water Quality Systems
Lagrangeville, NY
845-463-7200

Acu Drive XS   Enhanced Service Warranty



Please complete the following information and return to Paragon Aquatics (phone - 845-463-7200, ext. 2 / fax - 
845-463-7291 / email - paragoncustserv@pentair.com) in order to schedule the startup service for your new Acu-
Drive.  A startup service partner will contact the job site contact person listed below to schedule the startup. 

      ** Before Requesting a Start-Up be Performed, Please 
Ensure the Following has been Completed ** 

All VFDs requiring start-up have been properly mounted per installation guide 

The power wiring has been properly connected to each VFD 

Any control wiring (i.e. flowmeter, level control, alarms) have been properly connected 

If needed, be prepared to explain any special programming requirements with startup 
representative 

Startup Job Site Information: 
  Requested Startup Date: 

Facility Name: 

Street: 

City: 

State/Province: Zip Code: 

Number of units to startup: Acu-Drive Serial #(s): 

Site Contact Name: 

Contact Phone Number: 

By signing below, please confirm that your equipment will be ready for startup by the requested startup 
date listed below: 
"I confirm that the equipment for startup will be ready for startup at a time and date agreed to by the contact person listed 
above and startup service partner.  All control and power wiring necessary to perform startup will be completed by the 
agreed date.  All processes will be ready and available by the agreed date.  All equipment is installed per Danfoss 
installation instructions and all local codes.  I will coordinate all personnel and contractors that I want present at startup.  I 
agree to notify the startup service partner 24 hours prior to the agreed startup time and date of any changes to the schedule. 
I accept any additional charges not covered by the service agreement for the startup contract." 

Print Name: Phone: 

Signature: Date: 

COMMERCIAL ACU DRIVE™ XS Variable Frequency Drive 
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Start Up Required Information Sheet 

This information will be used by the Pentair representative to perform the startup service required 
for your Acu DriveTM  XS Variable Frequency Drive. Please fill out all information to the best of your 
knowledge. If there are any fields that you can not fill out please contact ____________________   
to help you find this information. The numbers under each field are there for use by the startup 
representative, please do not base your answer off of that number. 

What is the maximum flow rate your pump can deliver at full RPM after a backwash has been 
performed on the system?________ GPM 

  (3-03) 

What is the required flow rate during normal operation?__________
  (3-10 [0]) 

GPM 

How many timed pump actions do you wish to have in one day? (1-4) 

Description Of 
Operation 

Time On Time Off Flow Rate 
GPM 

1 Normal Pool Operation 
Flowrate 

(Timed Action 1) (23-00) (23-02) (3-10 [0]) 
2 Non- Operating Hours 

“Night Time” Flowate 
(Timed Action 2) (23-00) (23-02) (3-10 [1]) 

3 Optional 
(Timed Action 3) (23-00) (23-02) (3-10 [2]) 

4 Optional 
(Timed Action 4) (23-00) (23-02) (3-10 [3]) 

Required Motor Information: 
Parameter Description Parameter 

Units 
Parameter 

Value 
Motor Power [HP] 

(1-21) 
Motor Voltage as Wired [V] 

(1-22) 
Motor Frequency [HZ] 

(1-23) 
Motor Current [A] 

(1-24) 
Motor Nominal Speed [RPM] 

(1-25) 
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Acu Drive Wiring: Single Phase in Three Phase Out

Acu Drive Wiring: Three Phase In and Out
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        Changing Motor Speed Units (Optional) 
• Press the Main Menu key twice.
• Select Group 0 [Operation/Display] by highlighting parameter, then Pressing OK.
• Select 0-0 [Basic Settings], Press OK.
• Press the Down Arrow until you are at Parameter 0-02 [Motor Speed Unit].
• Change units between RPM and Hz, Press OK.

COMMERCIAL ACU DRIVE™ XS Variable Frequency Drive 
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      To Reset Drive to Factory Settings 
Option 1: 
1. Power down drive and wait for all lights to go off.
2. Press and hold: Status, Main Menu and OK.
3. Power up drive, continue holding all 3 buttons for five seconds then

release.
Option 2:  
Go to parameter 14-22 and change to (2) initialization. Power drive off until 
lights go off then power up. 

Section 2: Initial Setup and Startup 

         Initial Programming Procedure 

• See that there is a jumper inside the drive that links 12 and 18 together.
 This will act as a start command for the Acu DriveTM XS Variable 
Frequency Drive.

• Press the Main Menu key twice
• Select Group 0 [Operation/Display] by highlighting

parameter, then Pressing OK.  The up and Down Arrows
will move the cursor

• Select 0-0 [Basic Settings], Press OK
• Press Down Arrow until you are at Parameter 0-03 [Regional Settings]

• Press OK

• Press the Down Arrow until you see [1] North America. Press OK.
• VFD may be in alarm when first initiated.
•

•

• Arrow down to 5-1 [digital inputs]

Press the Main Menu key
Press the Down Arrow to 5- Digital In/Out, Press OK

• Arrow down to 5-12 [Terminal 27 digital input]
• Make sure that [0] No Operation is chosen    or you can

Install jumper between terminal 13 and 27 as shown
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8.2.0 - Acu DriveTM XS Variable Frequency Drive with Flowmeter 

• Refer to below table for wiring and activating appropriate input for desired preset reference
speed selection on the Acu DriveTM XS Variable Frequency Drive.

4.2.4 - Wire Diagram for Automation System Relays



Section 3: Programming the Drive to Follow Flowmeter Input 

3.0.1 - Configuring the Drive to Accept the Analog Input 
Signal 

• Confirm that the flowmeter 4-20mA output is connected to
Analog 54 input (Signal coming in from the 4-20mA transmitter)

• Remove the keypad from the Acu DriveTM XS Variable Frequency Drive

• Locate the A54 switch (may be under battery back-up module)

• Move the switch to the right, or where the I is located
(I is for current, or 4-20mA signal)

• Reinstall keypad

1717

Connect flow meter wires to  terminals 12 and 54 Red to 12 and
black to 54 (flow meter wires are polarity sensitive)

•



Recommended sensor upstream/downstream mounting 
requirements:

      Sensor Mounting Position
• Horizontal pipe runs: Mount sensor in the upright (0°) position for best performance. Mount at a

maximum of 45° when air bubbles are present (pipe must be full). Do not mount on the bottom of the
pipe when sediments are present.

• Vertical pipe runs: Mount sensor in any orientation; however, downward ۷ ow is not recommended.
Upward � ow is preferred to ensure full pipe.

+45° -45° 

0° 

Process 
Pipe 

Reducer

15 x I.D. 5 x I.D. 20 x I.D. 5 x I.D.

90° Elbow

40 x I.D. 5 x I.D.

2 x 90° Elbow
3 dimensions

25 x I.D. 5 x I.D.

2 x 90° Elbow

50 x I.D. 5 x I.D.

Pump/Valve

+
G

F
+

+GF+

+
G

F
+

+GF+

+GF+

OKOK OK

Vertical flow is OK if the pipe remains full at all times.

Select a location with suf� cient length of straight pipe 
immediately upstream of the sensor.

Locating the sensor in a trap or where the ۷ ow is upward 
helps to protect the sensor from exposure to air bubbles 
when the system is in operation.

These con� gurations are not recommended because it is 
dif� cult to keep the pipe full.

      Pipe Fittings
Georg Fischer Signet offers a wide selection of installation � ttings that control the position of the paddlewheel in relation to 
the dimensions of the pipe.

Type Description

2 to 4 inch, cut 1-7/16 inch hole in pipe
Over 4 inch, cut 2-1/8 inch hole in pipe
Special order 14 in. to 36 in.

0.5 to 2 inch versions (MPVC or CPVC)
2.5 to 4 inch versions (PVC)

2 to 4 inch, cut 1-7/16 inch hole in pipe
6 to 8 inch, cut 2-1/8 inch hole in pipe

Available in 10 and 12 inch sizes only
Cut 2-1/2 inch hole in pipe
Weld in place using solvent cement

Iron, Carbon Steel, 
316 SS Threaded 
tees

Carbon steel & 
stainless steel 
Weld-on
Weldolets

2 to 4 inch, cut 1-7/16 inch hole in pipe
Over 4 inch, cut 2-1/8 inch hole in pipe

For pipes from DN 15 to 50 mm
PP or PVDF

Type Description

Plastic
tees

Metric 
Union 
Fitting

PVC
Saddles

Iron
Strap-on
saddles

PVC
Glue-on
Saddles

1.5 in. to 2 in. PVDF insert
Fiberglass
tees

FPT

0.5 to 2 in. versions
Mounts on threaded pipe ends

Metric 
Wafer Fitting

For pipes DN65 to 200 mm
PP or PVDFd

      Installation Location Requirements

     Flowmeter Installation
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       Plastic Sensor Installation Tips
• Inspect the sensor O-rings for nicks and other damage that

may compromise the seal.
• Lubricate O-rings with a non-petroleum based, viscous

lubricant (grease) compatible with the system.
• Using an alternating/twisting motion,

lower the sensor into the Κ tting, making
sure the conduit ports on the yellow
housing are pointing in the direction
of ۷ ow.

• Engage one thread of the sensor cap
then turn the sensor until the alignment
tab is seated in the � tting notch.

sensor 
cap 

tab 

notch 

Lubricate
O-rings

     Flowmeter Wiring
Electrical connections to this product should be made only by 
quali� ed personnel.

To access the wiring terminals:
• Turn yellow cap ¼ turn counterclockwise to remove.
• Remove the two retaining screws and remove the black

cover.
• Route all cables through the conduit ports before connecting

them to the terminals.
• Wiring terminals are rated for 16 to 22 AWG conductors.
• The cable must be 7 to 10 mm in diameter (0.275 to

0.394 in.) to seal properly in the liquid tight connector.
• The conduit ports have ½ inch NPT threads. After routing the

cables, seal the port with a liquid tight conduit connector
(3-9000.392-1) or with conduit.

• For conduit installations:
• Thread conduit with ½ in. NPT threads directly into the

conduit port.
• For conduit with ISO threads, use the black thread adapter

included with the connector kit.
• To comply with NEC requirements, do not use any metal

conduit in the installation.

2537 Paddlewheel Flowmeter 
for ½ in. to 4 in. pipe 

130 mm
(5.12 in.)

97 mm
(3.82 in.)

2537 Paddlewheel Flowmeter 
for 5 to 8 in. pipe 

171 mm
(6.73 in.)

97 mm
(3.82 in.) 

Dimensions

S1 S2

Blk Red Shld - +

3-8900.621CI/O Module 3-8900.401-X 
1

2

3

4

5

6

7

8

9

10

11 

12

13

14

+5VDC (Black) 
Freq. Input (Red) 

GND (Shield) 
+5VDC (Black) 

Freq. Input 2 (Red) 
S  L (Red) 

GND (White/Shield) 
+5VDC (Black) 

S  L (Red) 
GND (White/Shield) 

3

3

Analog Output 1 

Analog Output 2 

(if applicable) 

(if applicable) 

Frequency
Input

1

Frequency
Input 2 
OR
S3L

Input
2

S3L
Input

1

+
-

+
-

S1 S2

Blk Red Shld - +

D
ATA

G
N

D

V
+

S
H

LD

Wiring: Digital (S3L) Output

The Digital (S3L) output is compatible with the 3-8900 Multi-Parameter Controller 
and the 3-9900 Transmitter.

- + 
S1 S2 

Blk Red Shld - - + + 

- + 
- + 

- + 
- + 
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t 

WIRING DIAGRAM 

B
LK

 

R
E

D
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Sensor PW/OUT 

+ 

Power Rating: 
5 - 6.5VDC           0.03 AMP 

3-
25
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S1 S2 

Blk Red Shld - + WIRING DIAGRAM 

B
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R
E

D
 

S
H
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Sensor PW/OUT 

+ 

Power Rating: 
24VDC            0.03 AMP 

3-
25

05
.6

11
A 

N
/O

 

C
O

M
 

N
/C

 

Dry-Contact 

Relay 

Relay Rating: 

5A @ 250VAC 

5A @ 30VDC 

Using the liquid-tight
connector Using conduit

HAND-TIGHTEN THE THREADED NUT ONTO THE IN-
STALLATION FITTING. DO NOT USE TOOLS! DO NOT 
USE THREAD SEALANT OR LUBRICANTS ON THE 
FITTING THREADS OR THE SENSOR CAP.

Connection to 
9900 Transmitter

Connection to 
8900 Controller
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Wiring: 4 to 20 mA Output

S1 S2 

Power Supply
12 to 32 VDC, 0.03 A

+ 
- 

Blk Red Shld - + 

Programmable Logic Controller
Datalogger
Chart Recorder
4 to 20 mA Loop monitor

Internal sensor 
connections 

The 4 to 20 mA output can be connected to Chart Recorders, PLCs or 
any device that requires a 4 to 20 mA signal.
The 4 to 20 mA model requires an external power source of
12 to 32 VDC.

Wiring: Flow Switch Output (On-OFF)
• The Flow Switch mode allows a single relay that is

programmable as a HIGH setpoint or LOW setpoint.
• The relay may be a dry-contact type or a solid state type.
• The dry contact relay requires an external power source of

24 VDC ± 10%.
• The solid state relay requires an external power source of

5 to 24 VDC.

Dry Contact Relay Wiring
• The wiring is identical for On-OFF and Pulse modes.

Solid State Relay Wiring
• The wiring is identical for On-OFF and Pulse modes.

Wiring: Pulse Output
• The "Multi" mode allows a single relay that is programmable

as a Flow Switch, Volumetric pulse output or as a simple pulse 
divider output.

• The relay may be a dry-contact type or a solid state type.
• The Dry Contact Relay requires an external power source of

24 VDC ± 10%.
• The Solid State Relay requires an external power source of

5 to 24 VDC.
• Solid State Relay requires a pull-up resistor (10K ohm

recommended). Consult your instrument/PLC manual for
wiring information.

S1 S2 

Power Supply 
24 VDC, 0.03 A 

+ 
- 

Normally Closed 
Common 
Normally Open 

Blk Red Shld - + 

Internal sensor 
connections 

S1 S2

Power Supply
5 to 24 VDC,

0.03 A

Blk Red Shld - +

1 2Load

+–I/O

10KΩ

S1 S2 

Blk Red Shld - - + 

- + 

- + 
- + 

- + 
- + 

T 

P 

t 

T 

P 

t 
T 

P 

t 

T T 

P P 

t t 
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Sensor PW/OUT 
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Power Rating: 
12 - 32VDC           0.03 AMP 
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Sensor PW/OUT 
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Sensor PW/OUT 

+ 

Power Rating: 
24VDC            0.03 AMP 

3-
25

05
.6

11
A 

Solid-State 
Relay 

Relay Rating: 

100mA @ 40VDC 

70mA @ 33VAC 

3-2505.616A 

Load 
1 2 

N
/O

 

C
O

M
 

N
/C

 

Dry-Contact 

Relay 

Relay Rating: 

5A @ 250VAC 

5A @ 30VDC 

T 

P 

t 

- + 

- + 

S1 S2 

Blk Red Shld - - + + 

S1 S2 

Blk Red Shld - - + + 
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Sensor PW/OUT 

+ 

Power Rating: 
5 - 24VDC           0.03 AMP 

3-
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T 
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t 

Solid-State 
Relay 

Relay Rating: 

100mA @ 40VDC 

70mA @ 33VAC 

3-2505.616A 

Load 
1 2 

N
/O

 

C
O

M
 

N
/C

 

Dry-Contact 

Relay 

Relay Rating: 

5A @ 250VAC 

5A @ 30VDC 

T 

P 

t 
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       Menu Details
This table shows the de nition of each menu function, the setting parameters and the page where 
detailed instructions can be located.

 Operation
The 2537 Flowmeter is available in three different 
models. The programming menus vary signi� cantly 
from one model to another.

This chart is provided inside the yellow cover to assist 
in navigating the menus in the 2537.

Mode Action
View � Display Flow Rate � Go to MENU Go to VIEW

Menu 1X � Next Menu 1X � Display Current Value Previous Mode

� Go to Edit Previous Mode

1X � Shift digit to right Previous Mode

Edit 1X � Increment Value � Go to SAVE Previous Mode

SAVE 1X � Toggle 1X � Store Change N/A

• All models display the model name: Multi, Digital or 4-20.
• If the white key (S1) is held down for three seconds, the � ow rate is displayed for 10 minutes before

reverting back to the model name.
• In the Multi Model, if the “Multi” menu item is set to “divider”, then the divided pulse output will be

displayed in pulses/seconds (p/s).

     Menus

4-20 ma flow meter

Select GPM

K Factor (use proper k factor for type of pipe and saddle being used)

Sample rate ranges from  0-100 secconds ( start at 50 secconds)

How much change occurs from 0 to 9 (Start at 4) (the higher the number the more
dramatic the change)

Lowest GPM pump output (set to 0) (must match drive setting)

Highest GPM the pump is capable of

Display Contrast adjustment
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These two functions are used to span the 4 to 20 mA output 
signal to the required range.
The factory setting is 4 to 20 mA = 0 to 10.000

Only the 20 mA span is illustrated here.
Example: Set 20 mA = 500 GPM.

Set 4 and Set 20

2s

2s

x5

x4

x2

t

T

P

t

T

P

t

T

P

t

t

T

P

t

T

P

t

T

P

t

2s

Go to next
menu item

Return to
Normal Operation

Save the new setting:

This function is available on 
these versions of the 2537.

2s

x2

x3

x5

2s

T

P

t

T

P

t

tT

P

1.

4.

5.

6.

7.

2.

3.

K-Factor

Minimum value

Maximum value

A K-Factor is the number of pulses 
a sensor will generate for each 
engineering unit of ۷ uid that passes 
the sensor. The factory setting is 
60.0000. Locate the K-Factor in the 
tables on page 37 and 38.

Example: Set the K-Factor to 63.5 Pulses per Gallon:

2s

Go to next
menu item

Return to
Normal Operation

Save the new setting:

Select the volumetric units for the � ow measurement.

Flow Units

Example: Set the Flow Units to Gallons per minute:

This function is available on these 
versions of the 2537.

2s 

2s 

T 

P 

t 

T 

P 

t 

1. 

2. 

3. 

Liters/minute
(Factory setting)

Liters/hour

Liters/day

Liters/second

Gallons/minute

Gallons/hour

Gallons/day

Gallons/second

2s

Go to next
menu item

Return to
Normal Operation

Save the new setting:

T T 

P P 

t t 

T T 

P P 

t t 

T T 

P P 

t t 

T T 

P P 

t t 

T T 

P P 

t t 

T T 

P P 

t t 

Set Contrast

This function is available on 
these versions of the 2537.

All models of the 2537 have the CONTRAST adjustment. It is 
always located at the end of the menu.

2s

x1

1.

2.

Repeat until

2s

Go to next
menu item

Return to
Normal Operation

Save the new setting:

Three levels of adjustment are 
available. The factory setting of 
3 is the highest contrast setting.

To access the adjustment, enter the 
menu and scroll until the Contrast 
display appears.

Choose:

OR OR

This function is 
available on the above 
versions of the 2537. 
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tT

P

tT

P

T

P

t

2s

2s

x2

x5

1.

2.

3.

4.

5.

Set Averaging

Minimum value

Maximum value

T T 

P P 

t t 

T T 

P P 

t t 

This function is available on 
these versions of the 2537:

2s

Go to next
menu item

Return to
Normal Operation

Save the new setting:

Example:
Set the Averaging for 50 seconds.

Set Sensitivity

Minimum value

Maximum value

2s

2s

x3

x5

T

P

t

T

P

t

T

P

t

1.

2.

3.

4.

This function is available on 
these versions of the 2537:

2s

Go to next
menu item

Return to
Normal Operation

Save the new setting:

Example: Set the Sensitivity to 5.

10 s2 s 20 s 30 s 40 s 50 s 60 s 70 s

No AVERAGING, no SENSITIVITY
With AVERAGING set to 0 (zero) and with SENSITIVITY set to zero, 
the 2537 responds to every unstable shift in the ۷ ow. The dashed 
red line represents the actual output of the ۷ ow sensor in unstable 
۷ ow conditions.

With AVERAGING set to 50 seconds and SENSITIVITY still set to 
zero the ۷ ow rate is stabilized, but a sharp change in ۷ ow rate is not 
represented for 50 seconds or longer (dotted green line).

With AVERAGING at 50 seconds and SENSITIVITY set to 4 OR 5, 
the ۷ ow rate is stabilized, while the sudden shift in ۷ ow is re� ected 
very quickly (solid blue line).

NOTE: The SENSITIVITY function is ineffective if the AVERAGING function is set to zero (seconds).

AVERAGING only

AVERAGING and SENSITIVITY

      - Averaging and Sensitivity Settings
• Because ideal ۷ ow conditions are often impossible to achieve, the ۷ ow rate is often erratic, which causes erratic readings in control

features (e.g., relays, 4 to 20 mA loops, etc.) that are associated with the � ow rate.
• The best solution to these problems is to correct any piping de� ciency that causes the instability. This may involve longer straight

runs upstream, reducing the pipe size to maintain a full pipe at all times, and other installation changes. In many situations, however,
these measures are simply not possible.

• The 2537 meter provides two tools that are designed to "work around" these de� ciencies. The Averaging and the Sensitivity features
should be studied before making adjustments.

Averaging Time in Seconds (Factory set: 0 seconds)
• Set the time the meter will use as the averaging period. The range is from 0 (no average applied to input) to 100 (seconds of

averaging applied to input).
 Use higher averaging times to smooth the display and current output where the ۷ ow in the pipe is erratic.
Quick Response Sensitivity (Factory set: 0)
• Set the relative degree of change in the ۷ ow rate required to allow the 2537 to disable the AVERAGING and jump to a new ۷ ow rate

immediately. The scale is from 0 (least sensitive, averaging is never disabled.) to 9 (a very small change in ۷ ow rate will disable the 
averaging).

The factory setting is 0 (zero). The factory setting is 0 (zero).
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       K-Factors
When using the PULSE DIVIDER mode, associated equipment must divide the K-Factors by the P-Factor.

A K-Factor is the number of pulses a sensor will generate for each engineering unit of ۷ uid that passes the sensor. K-Factors for water 
are listed below in U.S. gallons and liters. For example, in a 1 inch SCH 80 PVC pipe, using the MPV8T010 PVC Κ tting, the 2537 
paddlewheel generates 335.53 pulses per gallon of water passing the rotor.
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       Maintenance and Cleaning 

The 2537 requires very little maintenance.
• If the paddlewheel becomes fouled, it can be cleaned with mild detergents and a small brush.
• The electronics portion of the 2537 does not require maintenance or cleaning.



Reset Drive to Factory Settings 
To insure that the drive is at factory defalult before you start programming: 
1. Power down drive and wait for all lights to go off.
2. Press and hold: Status, Main Menu and OK.
3. Power up drive, continue holding all 3 buttons until initializing

appears on the display.

Before you program the drive for the first time
reset the drive to factory condition using the  
following steps:
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New Smart Start Menu for Programing 
Acu Drive 

Speed (RPM)

Single Speed

Speed with Automation

Speed with Scheduled Events
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Drive Status: 

 Drive in Off mode 

AMA (automaƟc motor adaptaƟon  

Yes (Follow on screen instrucƟons 

Erase drive : 

Power the drive off at the fused disconnect on the drive 

 press and holding Status, Main Menu and OK at the same Ɵme 

Power the drive up and do not release the buƩons unƟl IniƟalizing shows up on the display. 

Press: Quick Menus 

Frequency : 60hz  

Current: From Data collecƟon sheet 

Select: Q4 Smart Start 

Motor  Name Plate Speed 

From Data Sheet 

Region:  

North America 

ApplicaƟon 

AquaƟcs 

Press OK to use the Smart‐

Start setup or press Cancel to 

skip it. Press info for help 

Date and Time 

HP: From Data collecƟon sheet 

Voltage: From Data collecƟon 

Language  

English 

Motor Speed Unit 

RPM 

Ramp up Ɵme  10s 

Ramp down Ɵme 10s 

Select configuraƟon mode 

Open Loop 

Press OK to set ConfiguraƟon mode. 

Open VS Closed Loop 

Press Info for help 

Acu Drive Programing for Single Speed 
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Enter Setpoint as % of Maximum 

(OK) 

The basic applicaƟon program is complete 

Press (OK) to exit, then press (Auto On)  

when ready to run 

Minimum Reference 

0.000 RPM 

Maximum Reference 

3450.000 RPM 

OperaƟng mode 

Single Setpoint 

Motor Speed Low Limit   

0 RPM 

Motor Speed High Limit 

(From data sheet) RPM  

Press OK to set Min & Max 

allowable Speed 

Preset Reference 

(0)    0.00% 

Adjustments to Preset reference can be made in 

the personal menu located in Quick Menus 
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Drive Status: 

 Drive in Off mode 

AMA (automaƟc motor adaptaƟon  

Yes (Follow on screen instrucƟons 

Erase drive : 

Power the drive off at the fused disconnect on the drive 

Press and holding Status, Main Menu and OK at the same Ɵme 

Power the drive up and do not release the buƩons unƟl IniƟalizing shows up on the display. 

Press: Quick Menus 

Frequency : 60hz  

Current: From Data collecƟon sheet 

Select: Q4 Smart Start 

Motor  Name Plate Speed 

From Data Sheet 

Regional Seƫngs 

North America 

ApplicaƟon 

AquaƟcs 

Press OK to use the Smart‐

Start setup or press Cancel to 

skip it. Press info for help 

Date and Time 

HP: From Data collecƟon sheet 

Voltage: From Data collecƟon 

Language  

English 

Motor Speed Unit 

RPM 

Ramp up Ɵme  10s 

Ramp down Ɵme 10s 

Select configuraƟon mode 

Open Loop 

Press OK to set ConfiguraƟon mode. 

Open VS Closed Loop 

Press Info for help 

Acu Drive Programing For Speed and Automa on 
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The basic applicaƟon program is complete 

Press (OK) to exit, then press (Auto On)when 

ready to run 

Input terminals 29, 32, 33 are 

ready for use 

Press (OK) to conƟnue 

Use Info for help 

Minimum Reference 

0.000 RPM 

Maximum Reference 

Safe Maximum pump RPM 

OperaƟng mode 

Automated Input 

OperaƟng mode 

AutomaƟon Inputs 

Motor Speed Low Limit   

0 RPM 

Motor Speed High Limit 

(From data sheet) RPM  

Press OK to set Min & Max 

allowable Speed 

3‐10 Preset references  

0 = 0.000 rpm  4 = 70% 

1 = 40%    5 = 80% 

2 = 50%    6 = 90% 

3 = 60%    7 = 100% 

% are based on Maximum reference   

entered manually  

Relay 1           Preset Reference 1 

Relay 2           Preset Reference 2 

Relay 1&2      Preset Reference 3 

Relay 3           Preset Reference 4 

Relay 1&3       Preset Reference 5 

Relay 2&3       Preset Reference 6 

Relay 1,2&3    Preset Reference 7 
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Drive Status: 

 Drive in Off mode 

AMA (automaƟc motor adaptaƟon  

Yes (Follow on screen instrucƟons 

Erase drive : 

Power the drive off at the fused disconnect on the drive 

Press and holding Status, Main Menu and OK at the same Ɵme 

Power the drive up and do not release the buƩons unƟl IniƟalizing shows up on the display. 

Press: Quick Menus 

Frequency : 60hz  

Current: From Data collecƟon sheet 

Select: Q4 Smart Start 

Motor  Name Plate Speed 

From Data Sheet 

Region:  

North America 

ApplicaƟon 

AquaƟcs 

Press OK to use the Smart‐

Start setup or press Cancel to 

skip it. Press info for help 

Date and Time 

HP: From Data collecƟon sheet 

Voltage: From Data collecƟon 

Language  

English 

Motor Speed Unit 

RPM 

Ramp up Ɵme  10s 

Ramp down Ɵme 10s 

Open Loop 

Select configuraƟon mode 

Open Loop 

Press OK to set ConfiguraƟon mode. 

Open VS Closed Loop 

Press Info for help 

Acu Drive Programing for Speed and Schedule 
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Press OK to enter on and off Ɵmes, 

and select set point for each. 

The basic applicaƟon program is complete 

Press (OK) to exit, then press (Auto On)when 

ready to run 

Schedule ON Ɵme 

(0)    12:00 A 

Select ON AcƟon 

(0)   Select preset reference 1 

Minimum Reference 

0.000 RPM 

Maximum Reference 

3450.000 RPM 

OperaƟng mode 

Automated Input 

OperaƟng mode 

Time Schedule 

Motor Speed Low Limit   

0 RPM 

Motor Speed High Limit 

(From data sheet) RPM  

Schedule OFF Ɵme 

(0)    8:00 A 

Select OFF AcƟon 

(0)      Select preset reference 2 

Press OK to set Min & Max 

allowable Speed 

3‐10 Preset references  

0 = 0.000 rpm  4 = 70% 

1 = 40%    5 = 80% 

2 = 50%    6 = 90% 

3 = 60%    7 = 100% 

% are based on Maximum reference   

entered manually  
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New Smart Start Menu for Programing 
Acu Drive for Flow 

(Using 4-10ma Flow Meters)

Single Flow Setpoint
Multiple Flow Rates with Automation 

Multiple Flow Rate Schedules

38



Drive Status: 

 Drive in Off mode 

AMA (automaƟc motor adaptaƟon  

Yes (Follow on screen instrucƟons 

Erase drive : 

Power the drive off at the fused disconnect on the drive 

Press and holding Status, Main Menu and OK at the same Ɵme 

Power the drive up and do not release the buƩons unƟl IniƟalizing shows up on the display. 

Press: Quick Menus 

Frequency : 60hz  

Current: From Data collecƟon sheet 

Select: Q4 Smart Start 

Motor  Name Plate Speed 

From Data Sheet 

Region:  

North America 

ApplicaƟon 

AquaƟcs 

Press OK to use the Smart‐

Start setup or press Cancel to 

skip it. Press info for help 

Date and Time 

HP: From Data collecƟon sheet 

Voltage: From Data collecƟon 

Language  

English 

Motor Speed Unit 

RPM 

Ramp up Ɵme  10s 

Ramp down Ɵme 10s 

Select configuraƟon mode  

Closed Loop 

Press OK to set ConfiguraƟon mode. 

Open VS Closed Loop 

Press Info for help 

Acu Drive Programing for Single Flow Rate 
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Select your Feedback Source 

Analog 4‐20mA on AIN 54  The basic applicaƟon program is complete 

Press (OK) to exit, then press (Auto On)  

when ready to run 

Terminal Low Feedback 

0.000 

Maximum Reference 

125.000  

Reference / Feedback Unit 

GPM 

Motor Speed Low Limit   

0 RPM 

Motor Speed High Limit 

(From data sheet) RPM  

Press OK to enter Lowest and 

Highest expected flow in the 

system  

Check DIP switches before con‐

necƟng the signal! The seƫng is 

provided in Par. 16‐63 

Adjustments to Preset reference can be made in 

the personal menu located in Quick Menus 

Note: Reference 

in GPM 

OperaƟng mode 

Single Setpoint 

If GPM does not show up on status screen go to 

Main Menu:   20‐0 Feedback 

Scroll to 20‐12 Reference/Feedback K Unit 

Set to:    (120) GPM 

Notes: 
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Drive Status: 

 Drive in Off mode 

AMA (automaƟc motor adaptaƟon  

Yes (Follow on screen instrucƟons 

Erase drive : 

Power the drive off at the fused disconnect on the drive 

Press and holding Status, Main Menu and OK at the same Ɵme 

Power the drive up and do not release the buƩons unƟl IniƟalizing shows up on the display. 

Press: Quick Menus 

Frequency : 60hz  

Current: From Data collecƟon sheet 

Select: Q4 Smart Start 

Motor  Name Plate Speed 

From Data Sheet 

Regional Seƫngs 

North America 

ApplicaƟon 

AquaƟcs 

Press OK to use the Smart‐

Start setup or press Cancel to 

skip it. Press info for help 

Date and Time 

HP: From Data collecƟon sheet 

Voltage: From Data collecƟon 

Language  

English 

Motor Speed Unit 

RPM 

Ramp up Ɵme  10s 

Ramp down Ɵme 10s 

Select configuraƟon mode 

Closed Loop 

Press OK to set ConfiguraƟon mode. 

Open VS Closed Loop 

Press Info for help 

Acu Drive Programing For Flow and Automa on 
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The basic applicaƟon program is complete 

Press (OK) to exit, then press (Auto On)when 

ready to run 

Input terminals 29, 32, 33 are 

ready for use 

Press (OK) to conƟnue 

Use Info for help 

OperaƟng mode 

AutomaƟon Inputs 

Motor Speed Low Limit   

0 RPM 

Motor Speed High Limit 

(From data sheet) RPM  

3‐10 Preset references  

0 = 0.000 rpm  4 = 70% 

1 = 40%    5 = 80% 

2 = 50%    6 = 90% 

3 = 60%    7 = 100% 

% are based on Maximum reference   

entered manually  

Relay 1           Preset Reference 1 

Relay 2           Preset Reference 2 

Relay 1&2      Preset Reference 3 

Relay 3           Preset Reference 4 

Relay 1&3       Preset Reference 5 

Relay 2&3       Preset Reference 6 

Relay 1,2&3    Preset Reference 7 
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Reference / Feedback Unit 

GPM 

Select your Feedback Source 

Analog 4‐20mA on AIN 54 

Check DIP switches before con‐

necƟng the signal! The seƫng is 

provided in Par. 16‐63 

Press OK to enter Lowest and 

Highest expected flow in the 

system  

Terminal Low Feedback 

0.000 

Terminal High Feedback 

125.000  

Note: Feedback in 

GPM 



Drive Status: 

 Drive in Off mode 

AMA (automaƟc motor adaptaƟon  

Yes (Follow on screen instrucƟons 

Erase drive : 

Power the drive off at the fused disconnect on the drive 

Press and holding Status, Main Menu and OK at the same Ɵme 

Power the drive up and do not release the buƩons unƟl IniƟalizing shows up on the display. 

Press: Quick Menus 

Frequency : 60hz  

Current: From Data collecƟon sheet 

Select: Q4 Smart Start 

Motor  Name Plate Speed 

From Data Sheet 

Regional Seƫngs 

North America 

ApplicaƟon 

AquaƟcs 

Press OK to use the Smart‐

Start setup or press Cancel to 

skip it. Press info for help 

Date and Time 

HP: From Data collecƟon sheet 

Voltage: From Data collecƟon 

Language  

English 

Motor Speed Unit 

RPM 

Ramp up Ɵme  10s 

Ramp down Ɵme 10s 

Select configuraƟon mode 

Closed Loop 

Press OK to set ConfiguraƟon mode. 

Open VS Closed Loop 

Press Info for help 

Acu Drive Programing For Flow and Schedule 
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The basic applicaƟon program is complete 

Press (OK) to exit, then press (Auto On)when 

ready to run 

Press (OK) to enter On & 

Off Ɵme, and select set‐

point % for each. 

OperaƟng mode 

Time Schedule 

Motor Speed Low Limit   

0 RPM 

Motor Speed High Limit 

(From data sheet) RPM  

3‐10 Preset references  

0 = 0.000 rpm  4 = 70% 

1 = 40%    5 = 80% 

2 = 50%    6 = 90% 

3 = 60%    7 = 100% 

% are based on Maximum reference   

entered manually  
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Reference / Feedback Unit 

GPM 

Select your Feedback Source 

Analog 4‐20mA on AIN 54 

Check DIP switches before con‐

necƟng the signal! The seƫng is 

provided in Par. 16‐63 

Press OK to enter Lowest and 

Highest expected flow in the 

system  

Terminal Low Feedback 

0.000 

Terminal High Feedback 

125.000  

Note: Feedback in 

GPM 

   ON Ɵme 

(0)    12:00 A 

   ON AcƟon 

(0)      Select preset reference 1 

 Schedule OFF Ɵme 

(0)      8:00 A 

 Select OFF AcƟon 

(0)     Select preset reference 2 



       Entering the Motor Specific Information 
• Press Quick Menus Button. It is the second of the top four buttons.
• Use Down Arrow to highlight 4-13 Motor Speed High Limit [RPM]. Press OK.

The following list will now be available for you to enter so that the Acu DriveTM XS Variable 
Frequency Drive will operate the motor correctly (to make it easier to enter big numbers, the right 
and left keys will allow you to move the cursor left or right, then enter the correct number. Up 
moves the numbers higher; down, lower and so forth) 

0-01 Language 
1-21 Motor Power [HP] 
1-22 Motor Voltage [V] 
1-23 Motor Frequency [Hz] 
1-24 Motor Current [A] 
1-25 Motor Nominal Speed [RPM] 
3-41 Ramp 1 Ramp-up Time [s] 
3-42 Ramp 1 Ramp-down Time [s] 
4-11 Motor Speed Low Limit [RPM] 
4-13 Motor Speed High Limit [RPM] 
1-29 Automatic Motor Adaptation [AMA] 

English US [22] 
Enter Motor Nameplate Information 
Enter Motor Nameplate Information 
Enter Motor Nameplate information (most likely 60) 
Enter Motor FLA reading 
Enter Motor Nameplate Information 
The default setting is fine ( 10 sec. ) 
The default setting is fine ( 10 sec. ) 
Typically 0 
Enter Motor Nameplate Information 
Change to [1] Enable Complete AMA (If the motor has 

not been off for 6 hours or more,  Run [2] Enable Reduced [AMA] 

• The First menu displayed is the Language. The Default is English, but the desired is [22]
English US, so to change it; press OK and press the up or down Arrow until English US is
highlighted, then press OK

• Now press the down key to move to Motor Power [HP]
• Press OK to change the field and enter the correct information. If you make a mistake, you can

press Cancel at any time and it will return to the last saved entry.
• Continue down the list until you return to Language.

      Programming the Internal Time Clock 

• Press Quick Menus again and select Q3 [Function Setups], Press OK
• Select Q3-1 General Settings, Press OK
• Select Q3-10 Clock Settings, Press OK
• To make this easier to program, go down to parameter 0-71 Date Format, Press OK
• You can now have the date display in MM/DD/YYYY or any other format you desire, Press OK

when your selection is done.
• Arrow Down to 0-72 [Time Format] to change clock to 1 [12 hour], Press OK
• Press the Up Arrow and go to parameter 0-70 Set Date and Time, Press OK
• Input the correct date and time, Press OK
• The clock can also be programmed to accommodate Daylight Savings Time. Press the Down

Arrow until you get to 0-74 DST/Summertime Press OK
• Change to Manual, Press OK
• Press the Down Arrow until you see 0-76 DST/Summertime Start, Press OK
• Enter the beginning of DST, when done, press OK
• Press the Down Arrow to go to 0-77 DST/Summertime END, Press OK
• Enter the end of DST, when done, Press OK
• Press the Back Key
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Editing Preset References 
Reference and ramp settings have been set for you in Smart Start. To edit these set points
follow the following steps:

1. Press Main Menue
2. Scroll down to 3-** Reference / Ramps and press OK to select
3. Scroll down to 3-1* References press OK
4. Screen will display  3-01 Preset Reference

           (0)
 0.00%

5. Press OK and highlite (0) use up or down arrows to see reference 0-7.
6. Press ok to higllite % of maximum rpm to make changes.
7. Press ok to save and status to see changes

Preset % for each reference is as follows:
(0) 0.00%
(1) 40%
(2) 50%
(3) 60%
(4) 70%
(5) 80%
(6) 90%
(7) 100%

On older drives all of the preset references are set to 0.00%
and  3-0 Reference Limits must be adjusted to match pump max speed limit.

To calculate % of speed: Example: max speed 3450 rpm desired speed 3000 rpm
3000 divided by 3450= 0.869  (86.9%)
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Section 5: LCP Display Options

 - Programming the Display 

• Press [Main Menu] button then select 0-** Operation / Display Scroll to 0-2* LCP Display press
OK. This will allow you to select the display options you want to see on the status display.

• You will see a list of the following “places” that can offer different displays up to 5
simultaneously

Parameter Display Examples
0-20 Display Line 1.1 Small 1601 – Reference [unit] 
0-21 Display Line 1.2 Small 1664 – Analog Input 54 
0-22 Display Line 1.3 Small 1617 – Speed [RPM] 
0-23 Display Line 2 Large 1652 -- Feedback Unit
0-24 Display Line 3 Large 89 – Date & Time 

• You can choose from many different display parameters.

• Once done, press the status button and see your new displays on the screen

The most common display options have been pre-programed for you
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Section 6: Fault Messages and Error Codes
WARNING 1, 10 Volts low:

The 10 V voltage from terminal 50 on the control card is below 10 V.

Remove some of the load from terminal 50, as the 10 V supply is over-

loaded. Max. 15 mA or minimum 590 Ω.

WARNING/ALARM 2, Live zero error:

The signal on terminal 53 or 54 is less than 50% of the value set in par.

6-10 Terminal 53 Low Voltage, par. 6-12 Terminal 53 Low Current, par.

6-20 Terminal 54 Low Voltage, or par. 6-22 Terminal 54 Low Current

respectively.

WARNING/ALARM 3, No motor:

No motor has been connected to the output of the frequency converter.

WARNING/ALARM 4, Mains phase loss:

A phase is missing on the supply side, or the mains voltage imbalance is

too high.

This message also appears in case of a fault in the input rectifier on the

frequency converter.

Check the supply voltage and supply currents to the frequency converter.

WARNING 5, DC link voltage high:

The intermediate circuit voltage (DC) is higher than the over-voltage limit

of the control system. The frequency converter is still active.

WARNING 6, DC link voltage low:

The intermediate circuit voltage (DC) is below the undervoltage limit of

the control system. The frequency converter is still active.

WARNING/ALARM 7, DC over voltage:

If the intermediate circuit voltage exceeds the limit, the frequency con-

verter trips after a time.

Possible corrections:

Select Over Voltage Control function in par. 2-17 Over-voltage

Control

Connect a brake resistor

Extend the ramp time

Activate functions in par. 2-10 Brake Function

Increase par. 14-26 Trip Delay at Inverter Fault

Selecting OVC function will extend the ramp times.

Alarm/warning limits:

Voltage Range 3 x 200-240 VAC 3 x 380-500
VAC

3 x 550-600
VAC

[VDC] [VDC] [VDC]
Under voltage 185 373 532
Voltage warn-
ing low 205 410 585

Voltage warn-
ing high (w/o
brake - w/
brake)

390/405 810/840 943/965

Over voltage 410 855 975
The voltages stated are the intermediate circuit voltage of the fre-
quency converter with a tolerance of ± 5 %. The corresponding
mains voltage is the intermediate circuit voltage (DC-link) divided
by 1.35

WARNING/ALARM 8, DC under voltage:

If the intermediate circuit voltage (DC) drops below the “voltage warning

low” limit (see table above), the frequency converter checks if 24 V back-

up supply is connected.

If no 24 V backup supply is connected, the frequency converter trips after

a given time depending on the unit.

To check whether the supply voltage matches the frequency converter,

see 3.1 General Specifications.

WARNING/ALARM 9, Inverter overloaded:

The frequency converter is about to cut out because of an overload (too

high current for too long). The counter for electronic, thermal inverter

protection gives a warning at 98% and trips at 100%, while giving an

alarm. You cannot reset the frequency converter until the counter is be-

low 90%.

The fault is that the frequency converter is overloaded by more than

nominal current for too long.

WARNING/ALARM 10, Motor ETR over temperature:

According to the electronic thermal protection (ETR), the motor is too hot.

You can choose if you want the frequency converter to give a warning or

an alarm when the counter reaches 100% in par. 1-90 Motor Thermal

Protection. The fault is that the motor is overloaded by more than nominal

current for too long. Check that the motor par.1-24 Motor Current is set

correctly.

WARNING/ALARM 11, Motor thermistor over temp:

The thermistor or the thermistor connection is disconnected. You can

choose if you want the frequency converter to give a warning or an alarm

in par. 1-90 Motor Thermal Protection. Check that the thermistor is con-

nected correctly between terminal 53 or 54 (analog voltage input) and

terminal 50 (+ 10 Volts supply), or between terminal 18 or 19 (digital

input PNP only) and terminal 50. If a KTY sensor is used, check for correct

connection between terminal 54 and 55.

WARNING/ALARM 12, Torque limit:

The torque is higher than the value in par. 4-16 Torque Limit Motor

Mode (in motor operation) or the torque is higher than the value in

par. 4-17 Torque Limit Generator Mode (in regenerative operation).

WARNING/ALARM 13, Over Current:

The inverter peak current limit (approx. 200% of the rated current) is

exceeded. The warning will last approx. 8-12 sec., then the frequency

converter trips and issues an alarm. Turn off the frequency converter and

check if the motor shaft can be turned and if the motor size matches the

frequency converter.

ALARM 14, Earth fault:

There is a discharge from the output phases to earth, either in the cable

between the frequency converter and the motor or in the motor itself.

Turn off the frequency converter and remove the earth fault.

ALARM 15, In-complete hardware:

A fitted option is not handled by the present control board (hardware or

software).

ALARM 16, Short-circuit:

There is short-circuiting in the motor or on the motor terminals.

Turn off the frequency converter and remove the short-circuit.

WARNING/ALARM 17, Control word timeout:

There is no communication to the frequency converter.

The warning will only be active when par. 8-04 Control Timeout Func-

tion is NOT set to OFF.

If par. 8-04 Control Timeout Function is set to Stop and Trip, a warning

appears and the frequency converter ramps down to zero speed, while

giving an alarm.

par. 8-03 Control Timeout Time could possibly be increased.
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WARNING 23, Internal fans:

External fans have failed due to defect hardware or fans not mounted.

WARNING 24, External fan fault:

The fan warning function is an extra protection function that checks if the

fan is running / mounted. The fan warning can be disabled in

par. 14-53 Fan Monitor, [0] Disabled.

WARNING 25, Brake resistor short-circuited:

The brake resistor is monitored during operation. If it short-circuits, the

brake function is disconnected and the warning appears. The frequency

converter still works, but without the brake function. Turn off the fre-

quency converter and replace the brake resistor (see par. 2-15 Brake

Check).

ALARM/WARNING 26, Brake resistor power limit:

The power transmitted to the brake resistor is calculated as a percentage,

as a mean value over the last 120 s, on the basis of the resistance value

of the brake resistor (par. 2-11 Brake Resistor (ohm)) and the intermedi-

ate circuit voltage. The warning is active when the dissipated braking

power is higher than 90%. If Trip [2] has been selected in par. 2-13 Brake

Power Monitoring, the frequency converter cuts out and issues this alarm,

when the dissipated braking power is higher than 100%.

WARNING/ALARM 27, Brake chopper fault:

The brake transistor is monitored during operation and if it short-circuits,

the brake function disconnects and the warning comes up. The frequency

converter is still able to run, but since the brake transistor has short-

circuited, substantial power is transmitted to the brake resistor, even if it

is inactive.

Turn off the frequency converter and remove the brake resistor.

Warning: There is a risk of substantial power being

transmitted to the brake resistor if the brake transistor

is short-circuited.

ALARM/WARNING 28, Brake check failed:

Brake resistor fault: the brake resistor is not connected/working.

WARNING/ALARM 29, Drive over temperature:

If the enclosure isIP00 or IP20/Nema1 the cut-out temperature of the

heat-sink is 90 oC. If IP54 is used, the cut-out temperature is 80 oC.

The fault could be:

- Ambient temperature too high

- Too long motor cable

ALARM 30, Motor phase U missing:

Motor phase U between the frequency converter and the motor is miss-

ing.

Turn off the frequency converter and check motor phase U.

ALARM 31, Motor phase V missing:

Motor phase V between the frequency converter and the motor is missing.

Turn off the frequency converter and check motor phase V.

ALARM 32, Motor phase W missing:

Motor phase W between the frequency converter and the motor is miss-

ing.

Turn off the frequency converter and check motor phase W.

ALARM 33, Inrush fault:

Too many powerups have occured within a short time period. See the

chapter General Specifications for the allowed number of power-ups

within one minute.

WARNING/ALARM 34, Fieldbus communication fault:

The fieldbus on the communication option card is not working.

WARNING/ALARM 35, Option Fault:

Option fault. Please contact your supplier.

WARNING/ALARM 36, Mains failure:

This warning/alarm is only active if the supply voltage to the frequency

converter is lost and parameter 14-10 is NOT set to OFF. Possible cor-

rection: check the fuses to the frequency converter

WARNING/ALARM 37, Phase Imbalance:

There is a current imbalance between the power units.

ALARM 39, Heatsink Sensor:

No feedback from the heatsink sensor.

WARNING 40, Overload of Digital Output Terminal 27

Check the load connected to terminal 27 or remove short-circuit connec-

tion. Check parameters 5-00 and 5-01.

WARNING 41, Overload of Digital Output Terminal 29:

Check the load connected to terminal 29 or remove short-circuit connec-

tion. Check parameters 5-00 and 5-02.

WARNING 42, Overload of Digital Output On X30/6 :

Check the load connected to X30/6 or remove short-circuit connection.

Check parameter 5-32.

WARNING 42, Overload of Digital Output On X30/7 :

Check the load connected to X30/7 or remove short-circuit connection.

Check parameter 5-33.

ALARM 46, Pwr. card supply:

The supply on the power card is out of range.

WARNING 47, 24 V supply low:

The external 24 V DC backup power supply may be overloaded, otherwise

contact your Danfoss supplier.

ALARM 48, 1.8 V supply low:

Contact your Danfoss supplier.

WARNING 49, Speed limit:

The speed has been limited by range in par.4-11 Motor Speed Low Limit

[RPM] and par.4-13 Motor Speed High Limit [RPM].

ALARM 50, AMA calibration failed:

Contact your Danfoss supplier.

ALARM 51, AMA check Unom and Inom:

The setting of motor voltage, motor current, and motor power is pre-

sumably wrong. Check the settings.

ALARM 52, AMA low Inom:

The motor current is too low. Check the settings.

ALARM 53, AMA motor too big:

The motor is too big for the AMA to be carried out.

ALARM 54, AMA motor too small:

The motor is too small for the AMA to be carried out.

ALARM 55, AMA par. out of range:

The par. values found from the motor are outside acceptable range.
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ALARM 56, AMA interrupted by user:

The AMA has been interrupted by the user.

ALARM 57, AMA timeout:

Try to start the AMA again a number of times, until the AMA is carried

out. Please note that repeated runs may heat the motor to a level where

the resistance Rs and Rr are increased. In most cases, however, this is

not critical.

WARNING/ALARM 58, AMA internal fault:

Contact your Danfoss supplier.

WARNING 59, Current limit:

The current is higher than the value in par. 4-18 Current Limit.

WARNING 60, External Interlock:

External Interlock has been activated. To resume normal operation, apply

24 VDC to the terminal programmed for External Interlock and reset the

frequency converter (via Bus, Digital I/O or by pressing [Reset]).

WARNING 62, Output Frequency at Maximum Limit:

The output frequency is limited by the value set in par. 4-19 Max Output

Frequency

WARNING/ALARM/TRIP 65, Control Card Over Temperature:

Control card over temperature: The cut-out temperature of the control

card is 80° C.

WARNING 66, Low Temp.:

The heat sink temperature is measured to be low. This could indicate that

the temperature sensor is defective and thus the fan speed is increased

to the maximum in case the power part or control card is very hot.

ALARM 67, Option Configuration has Changed:

One or more options has either been added or removed since the last

power-down.

ALARM 68, Safe Stop:

Safe Stop has been activated. To resume normal operation, apply 24 VDC

to terminal 37 then send a Reset signal (via Bus, Digital I/O or by pressing

[Reset]).

ALARM 69, Pwr. Card Temp:

Power card over temperature.

WARNING 76, Power Unit Setup:

The required number of power units does not match the detected number

of active power units.

ALARM 70, Illegal Frequency Converter Configuration:

Actual combination of control board and power board is illegal.

ALARM 90, Feedback Mon.:

ALARM 92, NoFlow:

A no load situation has been detected for the system. See parameter

group 22-2*.

ALARM 93, Dry Pump:

A no flow situation and high speed indicates that the pump has run dry.

See parameter group 22-2*

ALARM 94, End of Curve:

Feed back stays lower than the set point, which may be indicates a leak-

age in the pipe system. See parameter group 22-5*

ALARM 95, Broken Belt:

Torque is below the torque level set for no load indicating a broken belt.

See parameter group 22-6*

ALARM 96, Start Delayed:

Start of the motor has been delayed due to short cycle protection is ac-

tive. See parameter group 22-7*.

ALARM 220, Overload Trip:

Motor overload has tripped. Indicates excess motor load. Check motor

and driven load. To reset press the "Off Reset" key. Then, to restart the

system, press the "Auto On" or "Hand On" key.

WARNING/ALARM 243, Brake IGBT:

The brake transistor is short-circuited or the brake function is disconnec-

ted. Turn off the frequency converter as a fire precaution. Report value

indicates source of alarm (from left): 1-4 Inverter 5-8 Rectifier.

WARNING/ALARM 244, Heatsink Temp:

Drive heatsink over temperature: Report value indicates source of alarm

(from left): 1-4 Inverter 5-8 Rectifier.

ALARM 245, Heatsink Sensor:

No feedback from the heatsink sensor Report value indicates source of

alarm (from left): 1-4 Inverter 5-8 Rectifier.

ALARM 246, Pwr. Card Supply:

The supply on the power card is out of range Report value indicates

source of alarm (from left): 1-4 Inverter 5-8 Rectifier.

ALARM 247, Pwr. Card Temp:

Power card over temperature Report value indicates source of alarm

(from left): 1-4 Inverter 5-8 Rectifier.

ALARM 248, Illegal PS Config:

Power size configuration fault on the power card Report value indicates

source of alarm (from left): 1-4 Inverter 5-8 Rectifier.

ALARM 250, New Spare Part:

The power or Switch Mode Power Supply has been exchanged. The fre-

quency converter type code must be restored in the EEPROM. Select the

correct type code in Par 14-23 according to the label on unit. Remember

to select ‘Save to EEPROM’ to complete.

ALARM 251, New Type Code:

The frequency converter has got a new type code.



For Acu Drives without Smart 
Start programming options

Use the following Quick Start 
Guides for initial programming
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Quick Start Guide
Reset Drive to Factory Settings 
To insure that the drive is at factory defalult before you start programming: 

Power down drive and wait for all lights to go off.
2. Press and hold: Status, Main Menu and OK.
3. Power up drive, continue holding all 3 buttons for five seconds then

release.

1.
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         Programming the Drive to Follow Flowmeter Input 

        Configuring the Drive to Accept the Analog Input 
Signal 

• Confirm that the flowmeter 4-20mA output is connected to
Analog 54 input (Signal coming in from the 4-20mA transmitter)

• Remove the keypad from the Acu DriveTM XS Variable Frequency Drive

• Locate the A54 switch (may be under battery back-up module)

• Move the switch to the right, or where the I is located
(I is for current, or 4-20mA signal)

• Reinstall keypad

5454

         Programming the Display 

• Press [Quick Menus] button, then press Q3 [Function Setups], then press Q3-1 [General
Settings]

• If you want to change the Display to Display different settings, select the Q3-11 Display
Settings, Press OK

• You will see a list of the following “places” that can offer different displays up to 5
simultaneously

Parameter Recommended display 
0-20 Display Line 1.1 Small 1601 – Reference [unit] 
0-21 Display Line 1.2 Small 1664 – Analog Input 54 
0-22 Display Line 1.3 Small 1617 – Speed [RPM] 
0-23 Display Line 2 Large 1652 -- Feedback Unit
0-24 Display Line 3 Large 89 – Date & Time 

• You can choose from many different display parameters (a full list of parameters can be found
on page 20 of this manual)

• Once done, press the status button and see your new displays on the screen

         Additional Checks Before Continuing 

• Make sure that 3-14 [preset relative reference] is 0.00%
• Make sure that 3-15 [reference 1 source] is set to [0] No Function
• Make Sure there is no setpoint value in parameters 20-21, 20-22, 20-23
• To reduce chattering when using a flowmeter transmitter, change the averaging on the

transmitter from [0] to [100] seconds. See page 34 for details on programming the flowmeter.
• To create a password for the Acu DriveTM XS Variable Frequency Drive, go to parameter 0-6

(Optional)

Connect flow meter wires to  terminals 12 and 54 Red to 12 and
black to 54 (flow meter wires are polarity sensitive)

•
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3.1.0 - Required Programming to Follow Flowmeter 

3.1.1 - Programming the Drive to follow the Flowmeter 4-20mA Output 
Signal

• Press the Quick Menu Button and select Q3 [Function Setups], Press OK
• Select Q3-3 [Closed Loop Settings], Press OK
• Select Q3-30 [Feedback Settings], Press OK
• Press OK on 1-00 [Configuration Mode] to change to parameter [3] Closed Loop, Press OK
• Down Arrow to Parameter 20-12 Reference/Feedback Unit, Press OK
• Hit the down arrow to [120] GPM, Press OK
• Down Arrow past 3-02 because [Minimum Reference] will stay at 0 GPM
• Down Arrow to Parameter 3-03 [Maximum Reference], Press OK
• Change to maximum expected flow (this is very important.  All preset percentages will be a

percentage of this number.  Maximum reference is 100% of possible flow, press OK

• Press the main Menu Button twice, and up arrow to 20-0 [Feedback] Press OK
• In 20-00 [Feedback 1 Source], Press OK
• Change to 2 [Analog input 54] Press OK

Additional Checks:
Parameter 6-24 Low Feedback and 6-25 High Feedback – Make sure they match your
minimum and maximum references.

3.1.2 - Programming Flowrates in GPM Percentages (References) to Match 
Time BasedFunctionSettings

• Now go to Main Menu again and select Group 3-** [Reference/Ramps], Press OK
• The 3-0 [Reference limits] is selected, Press OK
• Use the Up or Down Arrow to go to Parameter 3-04 Reference Function, Press OK
• Change to 0 [Sum] , Press OK
• Press Back until Group 3 is in the display
• Press the Down Arrow until 3-1 References, Press OK
• You will see 3-10 Preset Reference [0] 0.00%, Press OK
• Enter your 1st Preset Speed by changing 000.00%  Press OK
• Enter your daytime speed (percentage of the maximum reference 3-03) press OK
• While [0] is still highlighted press the up arrow to change the [0] to [1 ] Press OK

and enter Flow percentage for preset reference (1) Then press OK.

Up to 8 preset references can be programmed 
into the drive from  0 to 100%

Note: When using 4-20mA flowmeter, maximum span of flowmeter must be the same as 
the Maximum Reference value in Acu DriveTM XS Variable Frequency Drive. See page 
33 for details on programming the flow meter.
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3�1�� � Programming the Time Based Functions 
(i.e. Daytime Operating Hours, Off Hours Operation) : 

Press Main Menu twice
Press the Up or Down Arrow to 23-** [Time Based Functions], Press OK
Select 23-0 Timed Actions, Press OK
Select [Timed Action 1], Press OK
You will see 23-00 On Time, Press OK

Enter the daytime speed start time, then press OK

Press the down button to highlight 23-01 ON Action, Press OK

Press the Up Arrow until 11 [Select preset ref 0] is selected, the press OK
Press the Down Arrow to go to 23-02 [OFF Time], press OK
Enter the daytime speed end time, then Press OK

Press the Down Arrow to go to 23-03 OFF Action, press OK
Press the Up Arrow until [11] Preset Reference 1, then Press OK
Press the back button, then select [Timed Action 2]
Timed Action 2 will be the Off hours operational speed, or second speed
Configure Timed Action 2 to start when Timed Action 1 stops, and stop when Timed
Action 1 time resumes.

You will see [23-00 On Time] under [Timed Action 2], Press OK
Enter the off hour operation start speed, then press OK
Press the down button to highlight 23-01 ON Action, Press OK
Press the Up Arrow until 12 [Select preset ref 1] is selected, the press OK
Press the Down Arrow to go to 23-02 [OFF Time], press OK
Enter the off hour operation speed end time, then Press OK

Press the Down Arrow to go to 23-03 OFF Action, press OK
Press the Up Arrow until 10 [Select preset ref 0], then Press OK
Continue procedure for any additional time based functions 

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•
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3�2�� � Optional Programming Features 

• Confirm that a connection is made between signaling device and Digital input 32
• On the Acu DriveTM XS Variable Frequency Drive interface, press the main menu button twice

and Arrow down to group 5-** [Digital In/Out], Press OK
• Select 5-1*, Press OK
• Down Arrow to 5-14 [Terminal 32 Digital Input] Digital input, Press OK
• Press the back button twice, then up Arrow to Group 3-** [Reference/Ramps], Press OK
• Select 3-1* [References], press OK
• Go to 3-19 Jog Speed [RPM], press OK (This may be 3-11 if Drive is set up to read in hz)
• Input desired set speed. Press OK. This speed will go into effect once signal is sent. Once

deactivated, Acu Drive will revert back to its normal operating speed. Input a frequency for the
VFD to run when signal is received. For 100% flow enter either the max RPM or Hz of the
motor(1800/3600 RPM = xxx GPM = 60Hz), to set at a % set as follows ( ex. 50% of flow=
900RPM, GPM=30Hz) Press Ok

• Press the Status Button to view current readings

3���� � General Operating Notes 
• If ramp up is slow you can bypass the flow meter to a preset rpm by entering parameter 4-60 to set

bypass speed.
• If the pump surges you can adjust how it responds to the flow meter in parameters: (20-93

PID Proportional gain default 5 seconds)
(20-94 PID interval time default 20 seconds)

3���� � Hand/On Operation (Running the pump while not in Auto mode) 
• To adjust the speed of the pump by the keypad, press the Hand/on button

Use the left key and Up & Down to move the cursor so set the RPM you desire

3.2.1 - Programming a Set Flowrate Based Off a 24VDC Digital Input (i.e. 
Signal for Backwash Flowrate) 

3.2.2 - Programming the Drive to Run a Second Preset Speed Based Off a 
24VDC Digital Input (i.e. Valve Actuation Flowrate)  
• Confirm that a connection is made between signaling device and Digital input 33
• On the drive interface, press the main menu button twice and Arrow down to group 5-**

[Digital In/Out], Press OK
• Select 5-1*, Press OK
• Down Arrow to 5-15 [Terminal 33 Digital Input] Digital input, Press OK
• Press OK and change to 18 [Preset ref bit 2], Press OK to save
• Press the back button twice, then up Arrow to Group 3-** [Reference/Ramps], Press OK
• Select 3-1* [References], press OK
• Go to 3-10 press OK, scroll to [4] and press OK.
• Insert the desired percentage of full flow. For example enter 50 for 50% of max flowrate.
• Enter this same value in fields [5], [6], and [7]
• Press the Status Button to view current readings



Quick Start Guide
Reset Drive to Factory Settings 
To insure that the drive is at factory defalult before you start programming: 

Power down drive and wait for all lights to go off.
2. Press and hold: Status, Main Menu and OK.
3. Power up drive, continue holding all 3 buttons for five seconds then

release.

1.

Section 4: PUoJUDPPinJ the DUive to RXn Dt D FixeG SSeeG
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 PUoJUDPPinJ the DUive to RXn Dt D FixeG SSeeG
 Programming the Display

• Press [Quick Menus] button, then press Q3 [Function Setups], then press Q3-1 [General
Settings]

• If you want to change the Display to Display different settings, select the Q3-11 Display
Settings, Press OK

• You will see a list of the following “places” that can offer different displays up to 5
simultaneously

Parameter Recommended display 
0-20 Display Line 1.1 Small 1601 – Reference [unit] 
0-21 Display Line 1.2 Small 1664 – Analog Input 54 
0-22 Display Line 1.3 Small 1617 – Speed [RPM] 
0-23 Display Line 2 Large 1609 – Custom [GPM] 
0-24 Display Line 3 Large 89 – Date & Time 

• You can choose from many different display parameters (a full list of parameters can be found
on page 20 of this manual)

• Once done, press the status button and see your new displays on the screen

Additional Checks before Continuing

• Make sure that 3-14 [preset relative reference] is 0.00%
• Make sure that 3-15 [reference 1 source] is set to [0] No Function
• Make Sure there is no setpoint value in parameters 20-21,22,23
• To create a password for the Acu DriveTM XS Variable Frequency Drive, go to parameter 0-6

(Optional)

Programming the Drive to Run at a Fixed Speed Based on Time  of Day

 Programming Motor Speed Percentages to Match Time Based Functions

• Go to Main Menu again and select Group 3-** [Reference/Ramps], Press OK
• The 3-0 [Reference limits] is selected, Press OK
• Down Arrow to Parameter 3-03 [Maximum Reference], Press OK
• Change to maximum expected flow (this is very important.  All preset percentages will be a

percentage of this number.  Maximum reference is 100% of possible speed, press OK
• Use the Up or Down Arrow to go to Parameter 3-04 Reference Function, Press OK
• Change to 0 [Sum] , Press OK
• Press Back until Group 3 is in the display
• Press the Down Arrow until 3-1 References, Press OK
• You will see 3-10 Preset Reference [0] 0.00%, Press OK
• Enter your 1st Preset Speed by changing [0]  Press OK
• Enter your daytime speed (percentage of the maximum reference 3-03) press OK
• While [0] is still highlighted press the up arrow to change t0 [1]
• Enter your non operational speed [1], which will be a percentage of the maximum reference,

then press OK
• Add additional reference points if needed
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4.1.2 - Programming the Time Based Functions  
(i.e. Daytime Operating Hours, Off Hours Operation): 

• Press Main Menu twice
• Press the Up or Down Arrow to 23-** [Time Based Functions], Press OK
• Select 23-0 Timed Actions, Press OK
• Select [Timed Action 1], Press OK
• You will see 23-00 On Time, Press OK
• Enter the daytime start speed, then press OK
• Press the down button to highlight 23-01 ON Action, Press OK
• Press the Up Arrow until 10 [Select preset ref 0] is selected, the press OK
• Press the Down Arrow to go to 23-02 [OFF Time], press OK
• Enter the daytime speed end time, then Press OK
• Press the Down Arrow to go to 23-03 OFF Action, press OK
• Press the Up Arrow until 11 [Select preset ref 1], then Press OK
• Press the back button, then select [Timed Action 2]
• Timed Action 2 will be the non-operational speed, or second speed
• Configure Timed Action 2 to start when Timed Action 1 stops, and stop when Timed Action 1

time resumes.
• You will see 23-00 On Time under [Timed Action 2], Press OK
• Enter the non-operation start speed, then press OK
• Press the down button to highlight 23-01 ON Action, Press OK
• Press the Up Arrow until 11 [Select preset ref 1] is selected, the press OK
• Press the Down Arrow to go to 23-02 [OFF Time], press OK
• Enter the non-operation speed end time, then Press OK
• Press the Down Arrow to go to 23-03 OFF Action, press OK
• Press the Up Arrow until 10 [Select preset ref 0], then Press OK
• Continue procedure for any additional time based functions

• Confirm that a connection is made between signaling device and Digital input 32
• On the Acu DriveTM XS Variable Frequency Drive interface, press the main menu button

twice and Arrow down to group 5-** [Digital In/Out], Press OK
• Select 5-1*, Press OK
• Down Arrow to 5-14 [Terminal 32 Digital Input] Digital input, Press OK
• Press the back button twice, then up Arrow to Group 3-** [Reference/Ramps], Press OK
• Select 3-1* [References], press OK
• Go to 3-19 Jog Speed [RPM], press OK (This may be 3-11 if Drive is set up to read in hz)
• Input desired set speed. Press OK. This speed will go into effect once signal is sent.  Once

deactivated, Acu Drive will revert back to its normal operating speed. Input a frequency for the
VFD to run when signal is received. For 100% flow enter either the max RPM or Hz of the
motor(1800/3600 RPM = xxx GPM = 60Hz), to set at a % set as follows ( ex. 50% of flow=
900RPM, GPM=30Hz) Press Ok

• Press the Status Button to view current readings

4.2.0-Optional Programming Features 

4.2.1 - Programming a Set Speed Based Off a 24VDC Digital Input 
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4.2.2 - Programming the Drive to Run a Second Preset Speed Based Off a 24VDC 

Digital Input (i.e. Backwash Valve Actuation Speed  or Heater Dry Contact) 
• Confirm that a connection is made between signaling device and Digital input 33
• On the Acu DriveTM XS Variable Frequency Drive interface, press the main menu button

twice and Arrow down to group 5-** [Digital In/Out], Press OK
• Select 5-1*, Press OK
• Down Arrow to 5-15 [Terminal 33 Digital Input] Digital input, Press OK
• Press OK and change to 18 [Preset ref bit 2], Press OK to save
• Press the back button twice, then up Arrow to Group 3-** [Reference/Ramps], Press OK
• Select 3-1* [References], press OK
• Go to 3-10 press OK, scroll to [4] and press OK.
• Insert the desired percentage of full speed. For example enter 50 for 50% of max speed.
• Enter this same value in fields [5], [6], and [7]
• Press the Status Button to view current readings



Quick Start Guide
Reset Drive to Factory Settings 
To insure that the drive is at factory defalult before you start programming: 
1. Power down drive and wait for all lights to go off.
2. Press and hold: Status, Main Menu and OK.
3. Power up drive, continue holding all 3 buttons for five seconds then

release.
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4.2.3 - Programming the Drive to Run Up to Eight (8) Preset Speeds Based on 
Binary Combination of Digital Inputs (i.e. Connection With Pool Automation)

• Confirm that a connection is made between signaling device and each of the three digital
inputs 29, 32, 33 ( refer to Aux 1-3  wiring diagram page 19).

• On the Acu Drive interface, press the main menu button twice and Arrow down to group 5-**
[Digital In/Out], Press OK

• Select 5-1*, Press OK
• Down Arrow to 5-10 and verify # 8 [Start], Press OK
• Down Arrow to 5-12 [Terminal 27 Digital Input], Press OK and chg to #15 Preset Ref “ON”
• Down Arrow to 5-13 [Terminal 29 Digital Input], Press OK and chg to #16 Preset Ref. “0”
• Down Arrow to 5-14 [Terminal 32 Digital Input], Press OK and chg to #17 Preset Ref. “1”
• Down Arrow to 5-15 [Terminal 33 Digital Input], Press OK and chg to #18 Preset Reg.“2”
• Press the back button twice, then up Arrow to Group 3-** [Reference/Ramps], Press OK
• Select 3-1* [References], press OK
• Establish desired preset reference speeds.  Go to 3-10 press OK scroll and set each similar to

Sample table .

 Additional Checks before Continuing 

• Make Sure there is no setpoint value in parameters 20-21,22,23
• To create a password for the Acu DriveTM XS Variable Frequency Drive, go to parameter 0-6

(Optional)
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• Refer to below table for wiring and activating appropriate input for desired preset reference
speed selection on the Acu DriveTM XS Variable Frequency Drive.

4.2.4 - Wire Diagram for Automation System Relays

4.3.0 - General Operating Notes 

4.3.1 - Hand/On Operation (Running the pump while not in Auto mode) 

• To adjust the speed of the pump by the keypad, press the Hand/on button
Use the left key and Up & Down to move the curser so set the RPM you desire

• If you press Off, the unit will stop
• When left in Hand/on, the time Clock function will not turn the Pump on/off at the

programmed times.



Connection Example
This diagram shows the typical installation of the drive. The 
numbers represent the terminals on the drive.
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Section 8: Wire Diagrams 

8.1.0 - Acu DriveTM XS Variable Frequency Drive Connections 
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Sheet1

				Signet Magmeter

		Item		Description

		97014MM-4203KIT		KIT, 3" MAGMETER FLOW SENSR WITH INTEGRAL 4-20 OUTPUT

		97014MM-4204KIT		KIT, 4" MAGMETER FLOW SENSR WITH INTEGRAL 4-20 OUTPUT

		97016MM-4206KIT		KIT, 6" MAGMETER FLOW SENSR WITH INTEGRAL 4-20 OUTPUT

		97016MM-4208KIT		KIT, 8" MAGMETER FLOW SENSR WITH INTEGRAL 4-20 OUTPUT
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