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4 Simple Setup Procedure

This procedure is a supplement to other documentation supplied with this equipment and guides the user in properly wiring
the iQpump and motor. It also shows the configuration for a simplex pump application.

WARNING! Read and adhere to all safety messages contained in this manual prior to performing this procedure. When installing the system
be sure to follow good wiring practices and all applicable codes. Ensure that the mounting of the various components are secure and that
the environment, such as extreme dampness, poor ventilation etc. will not cause system degradation. Please read this cheat sheet and
other documentation provided with the iQpump thoroughly before attempting any installation.

The setup procedure begins on the next page.
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Step iQpump Model

1 Identification and Mounting

Step Connect Motor and
Line Power

Step Real-time

Clock Setup

To make sure you received the correct model, it is
essential to verify the iQpump nameplate with your order
and make sure the iQpump has the correct rating so it can
be used with your motor. Please check the nameplate
information as shown in the example below.

Drive Model Drive Spec Number

Number

VoDEL : CIMR-PW2A0021FAA
CC  : CIMR-PW2A0021FAA
INPUT - AC3PH 200-240V 50/60HzZ 24A
OUTPUT : AC3PH 0-240V 0-400Hz 214

Input Power

Normal
Duty Amps

Output
Power
Rating

Weight

Software
Version

Serial
Number

J0073D207410100
100000 100 0T R0 OO AT IR AR 0
FILE NO : E131457 P20
TYPE 1 ENCLOSURE
% YASCAWAELECTRIC CORPORATION RoHS

UL File
Number

[ Check that the available power will meet the input
power requirements.

1 Ensure that the output power from the iQpump is
compatible with the motor requirements.

[ In the case of systems with more than one iQpump, follow
the above procedure for each iQpump and motor.

Mounting the iQpump

The mounting of the iQpump is extremely important
regarding environment and accessibility. Depending on your
system, there are various models available and the mounting
dimensions (footprint) may be different. Because the
mounting procedure is fairly extensive, it is beyond the scope
of this document; Refer to the iQpump1000

Quick Start Guide (Document No. TOEPYAIP1WO01)
received with the iQpump, Section 2.2 Mechanical
Installation. Match the model that you received and follow
the procedure described in the manual to ensure a safe and
functional installation. In cases where the system has more
than one iQpump, refer to the proper clearances required for
adequate ventilation. Please pay particular attention to:

[ The clearances to be maintained around the enclosure
for adequate ventilation.

The environmental specifications such as avoiding
excessive dampness, extreme temperatures, chemical
exposure, corrosive areas, etc. to avoid damage to the
equipment and to maintain safety.

Removing and Attaching the Terminal Cover
Improper removal of the iQpump terminal cover as well as
front cover can cause extensive damage to the iQpump. To
avoid damage to these items, please pay particular attention
to the iQpump1000 Quick Start Guide TOEPYAIP1WO01
Section 3.5 Removing and Attaching the Terminal Cover.

Open Chassis

Fig.1 & 2 below show the electrical connections for the input
power and motor terminals for various iQpump models. Select
the proper diagram for the model you are installing (see Step
1). WITH POWER OFF make the appropriate connections.
Make sure to follow good wiring practices and all
applicable codes. Ensure that the equipment is grounded
properly as shown in fig. 1

DANGER; LETHAL VOLTAGES ARE PRESENT - Before
applying power to the iQpump, ensure that the terminal
cover is fastened and all wiring connections are secure.
After the power has been turned OFF, wait at least five
minutes until the charge indicator extinguishes
completely before touching any wiring, circuit boards or
components.
WARNING DO NOT CONNECT ANY OF THE
FOLLOWING TERMINALS TO EARTH GROUND

B1 B2 - +1 +2 +3
N—7 N7 N N—7 N7
X ul X

@ DC Bus terminals
Protection
| | | (Fuse or Circuit
Breaker)

location varies by
1

model.
-
L1213

Connect to direction of
chassis ground

motor leads.

Connect
frame to
ground

UseL1,L2for Usel1,L2, L3 for 3@ Induction

10 Input Power* 3@ Input Power motor
Fig. 1 Input Power and Output Motor Electrical Connections for
Models: 2_0004 -2 0056, 4 0002 -4_0044 and 5_0003 - 50011

BUS TERMINALS:
P / DO NOT CONNECT TO GROUND

(RILY) (s12)

(TIL3)

==y

Connect to
Input chassis
Protection ground

(Fuse or Circuit
i i
1

L1 L2 L3

Connect
frame to
ground

UselL1,L2for Usel1, L2, L3 for

g
ks

. 3@ Induction
1@ Input Power 3@ Input Power motor
Fig. 2 Input Power and Output Motor Electrical Connections for
Models: 2_0110 & Larger and 4_0058 & Larger
* Make sure the iQpump has been properly sized for single phase input
power. For best performance, the drive input supply voltage must be
equal to or greater than the motor rated voltage.

This step shows how to setup the
iQpump real-time clock for first
use.

Note: If clock is not set the drive
can still be programmed and
operated, but ALM light will flash
every 30s and showing Clock
Not Set message.

Power up the drive and set the
real-time Clock. The real-time
Clock setup screen will appear at
first power up.

Press to set the clock.

Note: After the real-time clock is
set the real-time clock setup
screen will not show again unless
parameter 04-17 is set to “Set”.

-PRMSET- FRG
Date/Time Config
0d-17= 1
Set
B

FUD
Real-time Clock Setup Screen

- MODE - DRV Rdy

Clock Not Set
Press FZ to Set

. o EEEEN

YYYY/MM/DD HH:MM
oz /61/81 @8:86
Secqnd per manth

YYYY/MM/DD MM
2812/8B6/12 :35
Secaond per jfhonth
+ B sec

Use to move cursor to
The left and to move
cursor to the right

use to adjust.

When date and time are set

press to save.

YYYY/MM/DD HH MM
2@lz/e6/1z B87:35
Second per manth

+ B sec

Example: Jun 12" 2012, 7:35am

Note: Do NOT adjust sec per
month.
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Step Selecting Start/Stop and Speed Method

4

This step shows how to connect control wiring and feedback signal to the iQpump. Before
making any control connections MAKE SURE POWER TO THE iQpump IS TURNED
OFF! Next remove the terminal cover to gain access to the control terminals. (Step 1.)

SELECT START / STOP CONTROL METHOD b1-02

The iQpump is DEFAULT SETUP TO START /STOP FROM THE KEYPAD (digital operator).
If this is the preferred start/stop method then continue to the feedback signal connection
section. Please refer to the wiring diagram below to start/stop the iQpump using an external
switch or contact.

User Terminals User Terminals

Run
(FWD) | Link Start -+ \3| Nomaly Link

Wiring Diagram: 2-Wire Control
Use for maintained contacts

Wiring Diagram: 3-Wire Control
Use for momentary contacts
To use 3-Wire Control first Initialize the
iQpump using parameter A1-03 = 3330
(Refer to the Quick Start Guide
TOEP YAIP 1W 01)

FEEDBACK SIGNAL WIRING (TRANSDUCER)

Note: 3" row of terminal board is shown here.

Note: 2" row of terminal

board is shown here. Factory Installed (Factory Default)

2-Wire, 4-20mA Transducer

A1 A3
<
) ool
Shield Install link (AC-SN) when OO |
‘E‘BIac2k6 OAUthUt using transducer. A2
—20mA(2) Brown or Red: +Power (1) *
DIN M/ﬂ Cable Jumper located

inside the drive on
the terminal board

Type &

For use with 2-Wire, 4 — 20mA Transducer (Factory Default)

/j]“ Type

Note: 2™ row of terminal
board is shown here.
3-Wire, 0-10V Transducer

E(G)  [+V [AC | A1 A2[A3 [FM|AMAC |RP|AC|24V Set JumTper tz use 0 - 10V
ransducer
\
\
\
A A1l A3

ool
000 |

-a— Blue or Black Common Signal (2) A2

~— Black or White Output 0 — 10V (3) *

Brown or Red: +Power (1) —

Jumper located
inside the drive on

For use with 3-Wire, 0 — 10V Transducer the terminal board

o Important Note: Signal colors and numbering may vary depending
on feedback device used, please consult feedback device manual.

NOTE: It is beyond the scope of this document to program the iQpump drive for network communication control.
Please refer to the refer to the iQpump1000 Quick Start Guide (Document No. TOEPYAIP1WO01) for this selection.
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Step Changing Parameters and
Monitoring the iQpump

This step shows how to access and modify an iQpump parameter
as well as how to monitor iQpump signals such as output
frequency and motor current.

Make sure all protective covers have been re-attached and power
is turned on. DO NOT RUN THE MOTOR.

Access Parameter Menu and Change Parameter Value

Press two times until the digital operator shows the parameter menu.

- MODE - DRV Rdy - MODE - PRG ~PRMSET- PRG
Auto Setpoint FrERFEIOrTE __Initialization
US 95= @.@pst ™~ Bi-08- g
.BAHz ﬂ E) Select Language
u1 91= @8.8PSI EF|

<-MONITOR-> ruo [ FuD

ox > - Select Digit

Step
6 Application Setup

- MODE - DRV Rdy PRG
Auto Setpoint el Time 1
Us-93= B.8psT 10, Bese
U1-| . B8~6000.0)
UL-91= . '10. Bsec’
<-MONITOR-> FuD
e <M _> [« «M
Inc./Dec. Selection Go to Next Digit Inc./Dec. Selection
~PRMSET- PRG -PRMSET- PRG ~PRMSET- PRG
cel Time 1 Decel Time 1 Decel Time 1
18. Beec Cz-81= pEla. Deec CZ-01= PBHED. Beec
(B.8~60008.08) (0.8~6000.0) (0.8~6000.0)
'18. Bsec '18. Bsec’ ‘18. Bsec’

KT o I EE o BEEE T o R

< B <
- -

Switch to Edit Mode Modify Value Save New Value

Hold button for 3 sec. to go back to the main menu.
Monitor Motor Frequency and Motor Current

iQpump Digital Operator power-up state =

Output Frequency and Transducer Feedback can be monitored

simultaneously. Use | and to select monitor signals.

M M) . .
Press simultaneously shows the monitor menu.

oFHE - Fi

= MODE = DRV Rdy

MIEAE@%.H) U1 g‘f_ﬂu‘: %u-r‘éear;t

Hlﬂ, fagr U1-82= B.B0Hz 5EQ

U1-91= B.BPSI LREF!
Hone J

| Honc QETRE |

Please refer to the iQpump Quick Start Manual, (Document No.

TOEP YAIP 1W 01) on how to access other drive monitors.

This step shows how to configure the iQpump for a dedicated pump
application.

Make sure all protective covers have been reattached and power is
turned on. DO NOT RUN THE MOTOR

Available iQpump Application Macros:

e 6008 Constant Pressure Mode (PSI) -g=—— Default
e 6009 Pump Down Level Mode (Ft)
¢ 6010 Geothermal Mode The factory default is setup for
e 6011 VTCPressure Control Mode  constant pressure PSI, only
e 6012 VTC Pivot Panel Mode change if application different.
e 6013 Advanced Pressure Control Mode
e 6014 Pivot Panel Submersible Mode
e 7770 General Purpose Mode
e 7771 General Purpose Submersible Motor Mode
Select Application
Press two times until the digital operator shows the parameter menu.
m
- MODE - DRV Rdy SHHEDE = PRG ~-PRMSET- PRG
Auto Setpoint Programming
U5-93=  @.@pst AL [}
Ul-082= B.088Hz E’ Select Language
UL-91= @.8PST

<~MONITOR-> ruo [ Home [N

2X ngﬂ -> E!‘E’ER -» 2X pE sy Select Digit

-PRMSET- PRG

Init Parameters
ENTER ENTER

< <
ENTEF\ H\HEF E\ JTER ENTER ENTER

Inc./Dec. Selection Switch to Edit Mode Select Application

Press to select.

Enter Application Parameters

Hold button for 3 sec. to go back to the main menu.

- MODE - DRY Rdy - MODE - PRG -SETUP- PRG
Auto Setpoint Pump Quick Setup or_Rated FLA
i _B.8Bpst
UL Hz - (8. 35~7.80)
U1-91= @.BPSI *3. 3@A°
<-MONITOR-> FuD
é
3x -> :
Select Parameter.
~SETUP- PRG =-SETUP- PRG -SETUP- PRG
Motor Rated FLA Motor Rated FLA __Motor_Rated FLA
E2-@1= [EB3. 38a E2-B1= [E@3. 38a E2-018 2. 38na
(8. 35~7.@8) (8. 35~7.00) (8. 35~7. @)
'3. 38A" *3. 36A" *3. 38A°

ENT ~o B EEM o R ETr o B

E3 - 3n;m - B2

Switch to Edit Mode Modify Value Save New Value

Go Back to Main Menu

button for 3 sec. to go back to the main menu.
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Step

7

iQpump Quick Setup Parameter Overview (Simplex)

Parameter Value Description Reference Comments
Dependent on Application
A1-06 Initialization PP Displays selected applications, see Step 6. Read-only cannot be modified
Mode Selected
Drive Size Motor Rated Cur- For submersible motors use service
E2-01 Dependent rent Set to the motor nameplate full load amps. factor amps (SFA).
Confirm number of poles
Number of motor poles is used to show the correct
o EEY e s il 2 Pole Motor = 3600 RPM
motor on the displa
E2-04 2 'F\,"‘Imbemf Motor pay 4 Pole Motor = 1800 RPM
oles Enter '4’ for an 1800 RPM motor and ‘2’ for a 3600
6 Pole Motor = 1200 RPM
RPM motor.
8 Pole Motor =900 RPM
System Scaling: Enter feedback device maximum: . )
Feedback Device ) Confirm feedback device scaling.
P1-03 145 Scali Example: Enter 200 for pressure transducer with a .
caling (See lllustration 1)
maximum of 200 PSlat 20mA.
Q1-01 0 Setpoint 1 Set System Setpoint Set to system pressure
When the iQpump is turned On and the feedback
signal level (transducer) falls below this level, the Itis mandatory to program the Start / Draw
pump system will start after the time specified in P1- | Down Levelin order to use the sleep func-
05 (default 1 sec). tion.
Programming the Start Level as an Absolute (See lllustration 2 and 3)
Value. Start / Draw Down Level has to programmed
to a positive value in order for the Start / Draw Down
Level to be an absolute value. Example: Start/
Draw Down Level P1-04 set to 50 PSland delay
time P1-05 set to 5 sec. Pump system will start
when the pressure drops below 50 PS| for 5 sec.
Start / Drawn
P1-04 0.0 PSI Down Level -
Programming the Start Level as a Delta Level _PRMSET- PRG
from the System Setpoint Start-DrawDn Lul
Start / Draw Down Level has to programmed to a P1-B4= -1@. BrPSI
negative value in order for the Start Level to be a s ZNSSB a)
delta value from the setpoint.
Example: Start / Draw Down Level P1-04 set to —10 Use
PSI with a system setpoint of 50 PSland a delay
time P1-05 set to 5 sec. Pump system will start .
to change the sign.
when the pressure drops below 40 PSI (50 - 10) for
5 sec.
Minimum speed (Hz) the pump motor has to operate
at. Example: Base pump motor speed is 3600 RPM, | Minimum pump frequency should be set to
P1-06 40.0 Hz I\S/Ig!:dum [P minimum speed is 2400 RPM. Set a value where the pump enters a no-flow
minimum pump frequency to 40.0 Hz. (2400 + 3600 | condition.
x60 Hz = 40 Hz)
Auto Mode Opera- | Stores the run status in the Auto mode when operat- | Recommended for use when Start/Stop
0 tor Run Power ing from digital operator (b1-02=0). .
P4-10 Disabled Down 0: Disabled command is from the keypad.
Storage 1: Enabled (See Step9)
Enables or disables the Hand Key on the digital op-
P5-04 1 Hand Key erator. Hand Key on keypad.
Enabled Enable / Disable 0: Disabled (See Step 10)
1: Enabled
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Step

iQpump Factory Defaults Overview
(adjust certain settings specific to the application)

No. Value Description Reference Comments
X . X . . Caution: can cause instability if
b5-03 | 3.0sec. |PIIntegral Time Decrease integral time to make iQpump more responsive.
value is too low.
Select what to do when the feedback device (transducer) fails or gets disconnected.
Pl Feedback Ref- | 0: Disabled, continue running no message is displayed X
b5-12 2 erence Missing Al h . the k 4 when the fesdback device fail isdi NOTE: Disable parameter b5-12
- f : Alarm, show warning on the keypad when the feedback device fails or is discon-
(Fault) [ Detection Selec- 9 ¥ if no transducer is installed.
tion nected
2: Fault, stop pump system when the feedback fails or is disconnected
200 Acceleration Ti Time it takes to accelerate the pump motor from zero to maximum speed.
C1-01 | Soe ,j'ﬁ‘t’e : ceeleration 1ime | NOTE: Factory default with Thrust Mode enabled is 12.0 sec, 20.0 sec when dis-
abled. Adjusted depending on system
100 sec. | Deceleration Time it takes to decelerate the pump motor from maximum speed to zero. performance
C1-02 i ) . ! NOTE: Factory default with Thrust Mode enabled is 5.0 sec, 10.0 sec when dis-
See Note | Time 1 abled
Determines the number of times iQpump will perform an automatic restart on the Overcurrent
faults listed in the comments column.
Ground Fault
Number of Re- iQpump System Protection Faults that can be setup to restart are Low Level Feed- Output Phase Loss
L5-01 5
start Attempts back, Inout Ph L
High Level Feedback, Transducer Loss, Not Maintaining Setpoint, Loss of Prime, npu ase Loss
Pump Over Cycle. Refer to parameters P4-07 and P4-08. The number of restart at- iQpump Overload
tempts is set by L5-01. Motor Overload
Overtorque
DC Bus Fuse Blown
_ Maximum Restart | If the restart fails (or is not attempted due to a continuing fault condition) iQpump
L5-03 | 20 sec. Time After Fault waits the Maximum Restart Time After Fault, before attempting another restart. DC Bus Undenvoltage
DC Bus Overvoltage
Overheat
- P1-06 should be set to the level
Minimum speed (Hz) the pump motor has to operate at.
Minimum Pump . o . where the pump can produce the
P1-06 | 40.0 Hz F Example: Base pump motor speed is 3600 RPM, minimum speed is 2400 RPM. Set .
(ESeLtey) o minimum pressure even at zero
minimum pump frequency to 40.0 Hz. (2400 + 3600 x 60 Hz = 40 Hz) -
ow.
Time it takes before the pump system goes to sleep when the selected signal level i i
P2-03 5 sec. Sleep Delay Time p ‘P ys 9 P g AdJU§t according to system
(P2-01) falls below the specified sleep level (P2-02) requirements.
Primarily used for submersible
P4-12 | 30.0Hz Thrust Bearing Sets the frequency reference used when the thrust bearing function is active. A pumps. Program P4-12 = 0.0 Hz
. Frequency value of 0 disables this function. to disable function when iQpump is
used with a centrifugal pump.
Note: Only active when P4-10 is
~ . " When utility power is restored and P4-10 is enabled (1), iQpump waits the time enabled (1) and operation
P4-17 [ 0.2Min  Utility Start Delay specified in P4-11 before auto operation becomes active. (start/stop) is from the
digital operator.
El SYSTEM FEEDBACK UNIT/ | [2] START / DRAW DOWN LEVEL START / DRAW DOWN LEVEL
FEEDBACK DEVICE SCALING Example: Absolute Level (Positive Start Level) Example: Delta Level (Negative Start Level)
P’] _02 Feedback Un|t 200 SYSTEM STARTS WHEN 200 SYSTEM STARTS WHEN
Start Level Delay (P1-05) | PRESSURE SIGNAL FALLS Start Level Delay (P1-05) | PRESSURE SIGNAL FALLS
0 Inch of Wat 8B PSI (Example 5.0 sec.) BELOW 100 PSI PSI (Example 5.0 sec.) BELOW 100 PSI
. Inch O ater . Bar < > < >
1: PSI 9: Pascal 150 ' ' —~e o= 150 . ! —~—ca—==
2: GPM 10: Degrees Celsius © H H o : : -50.0 PSI
3: Degrees Fahrenheit 11: Meter 3 - A - 3 HU A A -
4: CFM 12: Feet 8 ! ' ‘ 4 ! ! f
5: Cu 13 Liers perMinute | & PN W e & PN W
6: Liters / Hr 14: cm per Minute ' S ! ' St '
7: Liters/S 15: Inch H a a
ters/Sec 2o g 0] WAIT | 5oray | Start Pump System WAIT | oy | Start Pump System
P1-03 = 200.0 PSI Feedback Scaling Time —# Time —#
System Setpoint Feedback Scaling (P1-03) y Setpoint Feedback Scaling (P1-03)
(Example 150.0 PSI) (Example 200.0 PSI) (Example 150.0 PSI) (Example 200.0 PSI)
Feedback System Units (P1-02) Start / Draw Down Level (P1-04) System Units (P1-02) Start / Draw Down Level (P1-04)
Maximum (Example PSI) (Example 100.0 PSI) (Example PSI) (Example -50.0 PSI, (150.0 — 50.0)
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Step | jQpump Factory Defaults Overview

(adjust certain settings specific to the application)

SLEEP MODE (Example)

SYSTEM GOES TO SLEEP WHEN
60 Hz Sleep Delay Time (P2-03) PUMP MOTOR SPEED DROPS BELOW

5 (Example 5.0 sec.) 40 Hz (2400 RPM for 3600 RPM Motor).

[ ‘_>

=2 I R S N S @ Minimum Speed P1-06

e ' ' (Example 40.0 Hz)

= Output Frequency } HEEAN

% (pump motor speed) ! ' \\ Ramp or Coast to Stop, b1-02

O 0 L} L} ~

; WAIT FOR PRESSURE TO FALL BELOW
Pump Running GotoSleep | “grarT )/ DRAW DOWN LEVEL (P1-04)

Time =
[4] PUMP SYSTEM FAULT SETUP

The iQpump can display a ‘Setpoint Not Met’ fault when the iQpump is unable to maintain the programmed system
setpoint due a problem with the pump system. Set P1-15 to the maximum allowed difference between setpoint and
feedback level. FEEDBACK SIGNAL

P1-11|- — — — — —, - V- - —- - — - — — —
P1-15 Max Setpoint Diff

I B N 1

-

Setpoint -LOP Tim P1-16

SETPOINT
IE LOW/HIGH FEEDBACK LEVEL DETECTION

iQpump continuously monitors the system feedback signal. To display a ‘Low Feedback’ fault set the low feedback
level parameter P1-08 to the minimum feedback level allowed for your system and to display a ‘High Feedback’
fault set the high feedback level parameter P1-11 to the maximum feedback level allowed.

[6] PRE-CHARGE OPERATION

This function is used when the pump system requires to be pre-charged before normal operation. Upon start the
iQpump will run at a fixed speed for a specified time or until the feedback signal reaches a programmed level after
which it will switch to auto mode operation. i~ Feedback

Pre-Charge Lvl. P4-01 [=— =—— =—— — = — —_—
| <—— Pre-Charge Completed

| —
Pre-Charge Freq.P4-02 - — — — — prm—m——et® — — — — — — — — — — — — —
Output
Frequency

P4-01 Pre-Charge Level: Specified feedback level to stop pre-charge operation
P4-02 Pre-Charge Frequency: Set desired pre-charge speed
P4-03 Pre-Charge Time: Specified maximum pre-charge operation time

THRUST BEARING - SUBMERSIBLE MOTORS

When using a submersible motor in combination

Auto Operation

0Hz

Turn Off Thrust Bearing Function

with the iQpump, it is recommended to use the ? (Output Frequency Reached)

Thrust Bearing function to prevent excess motor g — -

wear. To enable this function, enter the minimum g s i iieteieii il ]
motor frequency in parameter w \g@ v i Aceeieraton Time

P4-11. Example: Minimum motor speed 1800 3 Rys =g

RPM, 1800 RPM + 3600 RPM x 60.0 Hz = 30.0 Hz 3 o5 Output Frequency

Thrust Acceleration Time P4-11
(Example 1.0 sec.)

Thrust Bearing Frequency P4-12
(Example 30.0 Hz) Thrust

Bearing

AUTO OPERATION - POWER DOWN STORAGE

Allows iQpump to automatically start after power failure when operated from keypad / digital operator. This function is
recommended for use when operating the iQpump in remote / unmanned areas. Use parameter P4-10 to enable.

v When the iQpump is powered down while running , an internal run
~ command will automatically be initiated upon power -up.

Time —9>
Auto/Hand Operation
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Step
8 Pump Rotation and Feedback Signal Check

Step
9 Auto Mode Operation

In this step the motor is checked for proper direction and operation. This
test is to be performed solely from the digital operator. Apply power to the
iQpump after all the electrical connections have been made and protective
covers have been re-attached. At this point, DO NOT RUN THE MOTOR,
the Digital Operator should display as shown in Fig. 3.

DRV Rdy No alarm active

Auto Setpoint
__B8.8ps1

Hand Mode Off

Auto Mode Off Fig. 3: Digital Operator

Motor Rotation Test
Next, push on the Digital Operator; the display should read

- MODE - DRV Rdy
Hand Reference 1
Ul-gi= 48. B8z and the HAND @ LED should be ON.

UL 48.@PHz  |LSEQ
U1-91= 34.2PSI

<-MONITOR->

The motor should now be operating at in the correct direction of pump.
Push on the Digital Operator; the display should read as in Fig. 3.

Press [ilesll to access Hand Speed. Use to change

Hand Speed value. Press el t0 save value.

ENTER

If the direction is not correct, then power down the iQpump and follow

Instructions below.
© DANGER

After the power has been turned OFF, wait at least five minutes until
the charge indicator extinguishes completely before touching any
wiring, circuit boards or components.

Use precaution, and refer to
Fig.1 or 2, swap any two of the
three output leads to the motor
(U/T1, VIT2 and W/T3). After the
wiring change, repeat Step 8
and recheck motor direction.

Digital Operator
turned off.

FEEDBACK SIGNAL CHECK

Verify feedback on display (show keypad) matches mechanical pressure
gauge.

- MODE - DRV Rdy Refer to parameter P1-02 and P1-03, if the
Aute Setpoint feedback device scaling or system units are
Us-93= ___ B.8rST_ jncorrect.
uL- .B8Hz EQ
U1-91= 56.2PS
LSRR FEEDBACK SIGNAL LEVEL

AUTO MODE

The iQpump can be operated in AUTO mode when the following actions have been
performed:

All parameters are programmed

Motor direction has been checked

Auto Mode: Reference source selected in parameter b1-01 (See step 3)

Auto Mode: Run source selected in parameter b1-02 (See Step 3)

- MODE -
Auto Setpoint
SETPOINT
LED is blinking
when AUTO mode
is active but AUTO . »
Run Command is Fig. 4: Digital Operator
not active.

PRESS AUTO BUTTON PRESS TO TURN OFF

Press the AUTO button to put the iQpump into AUTO mode.
In AUTO mode the iQpump is capable of starting or stopping based on the Run Source
Selection setting parameter b1-02. (See Step 3 Select Start/Stop Control Method) The

setpoint used in AUTO mode is based on the Reference Source Selection setting
parameter b1-01. (See Step 3 Select Speed Method)

SET SYSTEM SETPOINT

Next, press [l to access or modify the system setpoint that was entered using

parameter Q1-01 System Setpoint in the iQpump Quick Setup Menu

Use to select the digit and to change the system setpoint.

Next press

to store setpoint and press to return to the main

operation menu.

- MODE - orv ARdy
Auto Setpoint

Next, press the AUTO
button to start the
iQpump.

Example: 80 PSI

U1-91= 56.2PSI
<-MONITOR->

iQpump automatically starts in Auto Mode when the feedback signal level falls below
the programmed level in parameter P1-04 for the specified time in P1-05.

145 pg | Start Level Delay (P1-05)
(Example 5.0 sec.) Feedback signal from
pressure transducer

: : (4-20mA) m

Start / Draw Down

Pressure
—_—

Level P1-04
WAIT .f;;‘;‘ Start Pump System System Setpoint
0 . (Example 80 PSI)

Refer to lllustration 2 on Page 3 of 4 for additional information on the Start Level Function.
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Step
1 0 Hand Mode Operation

HAND MODE

The iQpump can be operated in HAND mode when the following actions have been performed:
| All parameters are programmed
| Motor direction has been checked

-MONITR- PRG
| _Hand Reference 1
- HEZEN; F!eFererD::ve TV | PS_BZ= aaqa‘ B Hz
gi= 49. 6+ [ ( B.0~60.8)
‘4@, BHz"

U1-91=  34.2PST |
<-MONITOR-> | FWD

_ PRESS HAND MODE

PRESS TO TURN OFF

Press to access Hand Speed. Use

o . > o
o to change Hand Speed value. Press

to save value.
Hand Speed from Analog Input (0 — 10V)

Set parameter P5-01 ‘Hand Mode Ref.’ to ‘0’ to adjust the hand mode reference from an external 0 — 10V signal
connected to terminal A1 and AC. 0 — 10V Connection

+ =<
0~10 Vdc Shiold ﬂ E(©)

Sleep and Anti-No-Flow (ANF) Detection (P2-23, p2-24, P2-25)

NOTE: Before adjusting Anti-No-Flow operation ensure your system is regulating satisfactory while operating
under normal running conditions.

If stable continue to Step 1 to verify no-flow/sleep operation. If unstable turn off the Anti-No-Flow function

(P2-23 = 0.00%) and adjust the PI control parameters b5-02 and b5-03 to stabilize pump system. Refer to iQpump
Quick Start Guide (Document No. TOEP YAIP 1W 01) for additional information. Once the system is stable, re-
enable the Anti-No-Flow function by setting P2-23 to 0.40% and continue to Step 1 to verify no-flow/sleep
operation.

Step 1: Verify system holds pressure by creating a no-flow situation (e.g. close off discharge valve).

Step 2: Press OFF button on the digital operator, wait 1 min. until system stabilizes and verify system pressure
feedback U1-91. If the pressure drops more than 3 PSI (U1-91) adjust P2-25 to the actual delta pressure drop plus
1PSI.

Example: Setpoint is 80 PSI, pressure feedback U1-91 shows 76 PSI, P2-25 should be 4 + 1 or 5 PSI.
Note: This value should always be more than your start level (P1-04). If not, the system pressure is not holding
and this needs to be corrected, or the pump system will continue to cycle on and off.

Step 3: Run system in normal automatic operation with flow. Next check monitor

U1-99 “ANF Timer” and verify that the value is incrementing and resetting back to zero continuously. If the value
holds at 10 sec. (P2-24) increase P2-24 “Anti-No-Flow Detection Time” by increments of 5 sec. Repeat Step 3
each time P2-24 is adjusted.

Step 4: Create a no-flow situation (e.g. close discharge valve) and monitor that U1-99 “ANF Timer” increments and
holds at P2-24 time (value set in Step 3). Once the Anti-No-Flow timer expires the speed will reduce gradually until
it reaches minimum pump speed (P1-06) where it will hold for 5 sec. (P2-03) before going to sleep.

Step 5: Run system in normal automatic operation and verify sleep and wake-up operation until system performs
satisfactory.
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Preface & General Safety

This section provides safety messages pertinent to this product that, if not heeded, may result in fatality,
personal injury, or equipment damage. Yaskawa is not responsible for the consequences of ignoring
these instructions.

1R O o 2 Y 0 22
1.2  GENERAL SAFETY. ...t nssssss s ssssssss s ssssssss s 24
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i.1 Preface

i.1  Preface

Yaskawa manufactures products used as components in a wide variety of industrial systems and equipment. The selection and
application of Yaskawa products remain the responsibility of the equipment manufacturer or end user. Yaskawa accepts no
responsibility for the way its products are incorporated into the final system design. Under no circumstances should any
Yaskawa product be incorporated into any product or design as the exclusive or sole safety control. Without exception, all
controls should be designed to detect faults dynamically and fail safely under all circumstances. All systems or equipment
designed to incorporate a product manufactured by Yaskawa must be supplied to the end user with appropriate warnings and
instructions as to the safe use and operation of that part. Any warnings provided by Yaskawa must be promptly provided to
the end user. Yaskawa offers an express warranty only as to the quality of its products in conforming to standards and
specifications published in the Yaskawa manual. NO OTHER WARRANTY, EXPRESS OR IMPLIED, IS OFFERED.
Yaskawa assumes no liability for any personal injury, property damage, losses, or claims arising from misapplication of its
products.

This manual is designed to ensure correct and suitable application of drives. Read this manual before attempting to install,
operate, maintain, or inspect a drive and keep it in a safe, convenient location for future reference. Be sure you understand all
precautions and safety information before attempting application.

€ Applicable Documentation

The following manuals are available for iQpump1000 drives:

iQpump1000 AC Drive Installation & Start-up Guide (TOEPYAIP1W02)

Read this guide first. This guide is packaged together with the product and contains basic safety information, wiring
information, and a list of models. Use this manual for basic settings and trial operation. The most recent version of this manual
is available for download on our documentation website, www.yaskawa.com.

iQpump1000 AC Drive User Manual (TOEPYAIP1WO01)

This manual contains information required to install and wire the drive, and gives an overview of fault diagnostics,
maintenance safety, and parameter settings. The most recent version of this manual is available for download on our
documentation website, www.yaskawa.com. Contact a Yaskawa representative to obtain a printed and bound version of the
manual.

iQpump1000 Simplex Quick Start Procedure (TM.iQp1000.01)

This sheet is packaged together with the drive and contains a step-by-step guide to enable the user to properly wire the drive
and motor. It also describes simplex pump application configuration.

€ Symbols

Note: Indicates a supplement or precaution that does not cause drive damage.

Indicates a term or definition used in this manual.

=

&€ Terms and Abbreviations

* Drive: Yaskawa iQpump1000 Intelligent Pump Controller
* BCD: Binary Coded Decimal

» H: Hexadecimal Number Format

* IGBT: Insulated Gate Bipolar Transistor

* kbps: Kilobits per Second

* MAC: Media Access Control

* Drive: Yaskawa iQpump1000 Intelligent Pump Controller
* BCD: Binary Coded Decimal

* Mbps: Megabits per Second

* r/min: Revolutions per Minute

» V/f: V/f Control

* OLV: Open Loop Vector Control
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€ Trademarks

* BAChnet is a trademark of the American Society of Heating, Refrigerating, and Air-Conditioning Engineers (ASHRAE).
* CANopen is a trademark of CAN in Automation (CiA).

* CC-Link is a trademark of CC-Link Partner Association (CLPA).

* CompoNet is a trademark of Open DeviceNet Vendor Association, Inc. (ODVA).

* DeviceNet is a trademark of Open DeviceNet Vendor Association, Inc. (ODVA).

» EtherCAT is a trademark of Beckhoff Automation GmbH, Germany.

» EtherNet/IP is a trademark of Open DeviceNet Vendor Association, Inc. (ODVA).

* LonWorks is a trademark of Echelon Corporation.

« MECHATROLINK-I/MECHATROLINK-II are trademarks of MECHATROLINK Members Association (MMA).
* Modbus is a trademark of Schneider Electric.

* PROFIBUS-DP is a trademark of PROFIBUS International (PI).

* PROFNET is a trademark of PROFIBUS International (PI).

* Other companies and product names mentioned in this manual are trademarks of those companies.
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i.2 General Safety

€ Supplemental Safety Information

General Precautions

* The diagrams in this manual may be indicated without covers or safety shields to show details. Replace the covers or shields before
operating the drive and run the drive according to the instructions described in this manual.

* Any illustrations, photographs, or examples used in this manual are provided as examples only and may not apply to all products to
which this manual is applicable.

» The products and specifications described in this manual or the content and presentation of the manual may be changed without notice
to improve the product and/or the manual.

» When ordering a new copy of the manual due to damage or loss, contact Yaskawa or a Yaskawa representative and provide the manual
number shown on the front cover.

* If nameplate becomes worn or damaged, order a replacement from Yaskawa or a Yaskawa representative.

Read and understand this manual before installing, operating or servicing this drive. The drive must be installed according
to this manual and local codes.

The following conventions are used to indicate safety messages in this manual. Failure to heed these messages could result
in serious or fatal injury or damage to the products or to related equipment and systems.

A DANGER

Indicates a hazardous situation, which, if not avoided, will result in death or serious injury.

Indicates a hazardous situation, which, if not avoided, could result in death or serious injury.

WARNING! may also be indicated by a bold key word embedded in the text followed by an italicized safety message.

A CAUTION

Indicates a hazardous situation, which, if not avoided, could result in minor or moderate injury.

CAUTION! may also be indicated by a bold key word embedded in the text followed by an italicized safety message.

Indicates a property damage message.

NOTICE: may also be indicated by a bold key word embedded in the text followed by an italicized safety message.
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€ Safety Messages

A DANGER

Heed the safety messages in this manual.

Failure to comply will result in death or serious injury.
The operating company is responsible for any injuries or equipment damage resulting from failure to heed the warnings in
this manual.
Electrical Shock Hazard
Before servicing, disconnect all power to the equipment.

The internal capacitor remains charged even after the power supply is turned off. The charge indicator LED will extinguish
when the DC bus voltage is below 50 Vdc. To prevent electric shock, wait for at least the time specified on the warning label,
once all indicators are OFF, measure for unsafe voltages to confirm the drive is safe prior to servicing.

Failure to comply will result in death or serious injury.

A WARNING

Sudden Movement Hazard
System may start unexpectedly upon application of power, resulting in death or serious injury.

Clear all personnel from the drive, motor and machine area before applying power. Secure covers, couplings, shaft keys and
machine loads before applying power to the drive.
Electrical Shock Hazard
Do not attempt to modify or alter the drive in any way not explained in this manual.
Failure to comply could result in death or serious injury.
Yaskawa is not responsible for any modification of the product made by the user. This product must not be modified.
Do not allow unqualified personnel to use equipment.
Failure to comply could result in death or serious injury.

Installation, maintenance, inspection, and service must be performed only by authorized personnel familiar with installation,
adjustment and maintenance of AC drives.

Do not remove covers or touch circuit boards while the power is on.
Failure to comply could result in death or serious injury.
Make sure the protective earthing conductor complies with technical standards and local safety regulations.

Because the leakage current exceeds 3.5 mA in models 4A0414 and larger, IEC/EN 61800-5-1 states that either the power
supply must be automatically disconnected in case of discontinuity of the protective earthing conductor or a protective
earthing conductor with a cross-section of at least 10 mm? (Cu) or 16 mm? (Al) must be used. Failure to comply may result
in death or serious injury.

Always use appropriate equipment for Ground Fault Circuit Interrupters (GFCIs).
The drive can cause a residual current with a DC component in the protective earthing conductor. Where a residual current
operated protective or monitoring device is used for protection in case of direct or indirect contact, always use a type B GFCI
according to IEC/EN 60755.
Fire Hazard
Do not use an improper voltage source.
Failure to comply could result in death or serious injury by fire.
Verify that the rated voltage of the drive matches the voltage of the incoming power supply before applying power.

Install adequate branch circuit protection according to applicable local codes and this Installation Manual. Failure
to comply could result in fire and damage to the drive or injury to personnel.
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A WARNING

The device is suitable for use on a circuit capable of delivering not more than 100,000 RMS symmetrical amperes, 240 Vac
maximum (200 V class) and 480 Vac maximum (400 V class), and 600 Vac maximum (600 V class) when protected by
branch circuit protection devices specified in this document.

Crush Hazard

Do not use this drive in lifting applications without installing external safety circuitry to prevent accidental dropping
of the load.

The drive does not possess built-in load drop protection for lifting applications.

Failure to comply could result in death or serious injury from falling loads.
Install electrical and/or mechanical safety circuit mechanisms independent of drive circuitry.

A CAUTION

Crush Hazard

Do not carry the drive by the front cover.
Failure to comply may result in minor or moderate injury from the main body of the drive falling.

NOTICE

Observe proper electrostatic discharge procedures (ESD) when handling the drive and circuit boards. Failure to
comply may result in ESD damage to the drive circuitry.

Do not perform a withstand voltage test or megger test on any part of the drive.

Failure to comply could result in damage to the sensitive devices within the drive.
Do not operate damaged equipment.

Failure to comply could result in further damage to the equipment. Do not connect or operate any equipment with visible
damage or missing parts.

If a fuse is blown or a Ground Fault Circuit Interrupter (GFCI) is tripped, check the wiring and the selection of the
peripheral devices.

Check for short circuits or ground faults on the secondary side of fuses and GFCls and check the wiring and the selection of
peripheral devices. Remove the cause of the problem and then turn the power supply off and on again. If the cause cannot
be identified, do not turn on the power supply or attempt to operate the equipment.

Do not restart the drive immediately operate the peripheral devices if a fuse is blown or a GFClI is tripped.

Check the wiring and the selection of peripheral devices to identify the cause. Contact Yaskawa or a Yaskawa representative
before restarting the drive or the peripheral devices if the cause cannot be identified.

Do not expose the drive to halogen group disinfectants.
Failure to comply may cause damage to the electrical components in the drive.

Do not pack the drive in wooden materials that have been fumigated or sterilized. Do not sterilize the entire package after
the product is packed.

€ General Application Precautions
Bl Selection

Installing a Reactor

Use an AC reactor or DC link choke in the following situations:
* to suppress harmonic current.

* to smooth peak current that results from capacitor switching.
» when the power supply is above 600 kVA.
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» when the drive is running from a power supply system with thyristor converters.
Note: A DC link choke is built in to drive models 2A0110 to 2A0415, 4A0058 to 4A1200, and 5SA0041 to 5A0242.

4000 [~ Power supply harmonics
reactor required

Power Supply

ity (KVA
Capacity ( ) 600

Reactor
unnecessary

60 400
Drive Capacity (kVA)

Figure i.1 Installing a Reactor

Single-Phase Input Selection

The drive is capable of single phase input. Refer to Main Circuit Connection Diagram on page 95 for connection diagrams
and Refer to Single-Phase Derating on page 329 for application instructions and drive current ratings.

Drive Capacity

For specialized motors, make sure that the motor rated current is less than the rated output current for the drive.

When running more than one motor in parallel from a single drive, the capacity of the drive should be larger than [total motor
rated current X 1.1].

B Installation

Enclosure Panels

Keep the drive in a clean environment by installing the drive in an enclosure panel or selecting an installation area free of
airborne dust, lint, and oil mist. Be sure to leave the required space between drives to provide for cooling, and take proper
measures so the ambient temperature remains within allowable limits and keep flammable materials away from the drive.
Yaskawa offers protective designs for drives that must be used in areas subjected to oil mist and excessive vibration. Contact
Yaskawa or a Yaskawa representative for details.

Installation Direction

NOTICE: Install the drive upright as specified in the manual. Refer to the Mechanical Installation section for more information on installation.
Failure to comply may damage the drive due to improper cooling.

B Settings

Upper Limits

NOTICE: The drive is capable of running the motor up to 400 Hz. Be sure to set the upper limit for the frequency of the drive to prevent the
possible danger of accidentally operating equipment at higher than rated speed. The default setting for the maximum output frequency is
60 Hz.

Lower Limits

NOTICE: Many pumps have a minimum safe operating speed. Be sure to properly set the minimum pump speed in to protect the pump
from damage.

DC Injection Braking

NOTICE: Excessive current during DC Injection Braking and excessive duration of DC Injection Braking can cause motor overheat.

Acceleration/Deceleration Times

Acceleration and deceleration times are affected by the amount of torque generated by the motor, the load torque, and the
inertia moment. Set a longer accel/decel time when Stall Prevention is enabled. The accel/decel times are lengthened for as
long as the Stall Prevention function is in operation.

B General Handling

Wiring Check

NOTICE: Do not connect power supply lines to output terminals U/T1, V/T2, or W/T3. Failure to comply will destroy the drive. Be sure to
perform a final check of all sequence wiring and other connections before turning on the power and also check for short circuits on the
control terminals, which may damage the drive.

Selecting a Circuit Breaker or Circuit Interrupter

Yaskawa recommends installing a Ground Fault Circuit Interrupter (GFCI) to the power supply side. The GFCI should be
designed for use with AC drives (e.g., Type B according to IEC 60755).
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Select a Molded Case Circuit Breaker (MCCB) or GFCI with a rated current 1.5 to 2 times higher than the drive rated input
current to avoid nuisance trips caused by harmonics in the drive input current.

Magnetic Contactor Installation

NOTICE: To get the full performance life out of the electrolytic capacitors and circuit relays, refrain from switching the drive power supply
off and on more than once every 30 minutes. Frequent use can damage the drive. Use the drive to stop and start the motor.

Inspection and Maintenance

WARNING! Electrical Shock Hazard. Capacitors in the drive do not immediately discharge after shutting off the power. Wait for at least the
amount of time specified on the drive before touching any components after shutting off the power. Failure to comply may cause injury to
personnel from electrical shock.

WARNING! Burn Hazard. Because the heatsink can get very hot during operation, take proper precautions to prevent burns. When replacing
the cooling fan, shut off the power and wait at least 15 minutes to be sure that the heatsink has cooled down. Failure to comply may cause
burn injury to personnel.

Wiring
Yaskawa recommends using ring terminals on all drive models. Drive models 2A0069 to 2A0415, 4A0058 to 4A1200, and

5A0041 to 5A0242 require the use of use ring terminals for UL/cUL compliance. Use only the tools recommended by the
terminal manufacturer for crimping.

Transporting the Drive

NOTICE: Never steam clean the drive. During transport, keep the drive from coming into contact with salts, fluorine, bromine, phthalate
ester, and other such harmful chemicals.

€ Motor Application Precautions
B Standard Induction Motors

Insulation Tolerance

NOTICE: Consider motor voltage tolerance levels and motor insulation in applications with an input voltage of over 440 V or particularly
long wiring distances.

High-Speed Operation

NOTICE: Problems may occur with the motor bearings and dynamic balance of the machine when operating a motor beyond its rated speed.
Contact the motor or machine manufacturer.

Torque Characteristics

Torque characteristics differ compared to operating the motor directly from line power. The user should have a full
understanding of the load torque characteristics for the application.

Vibration and Shock
The drive allows selection of high carrier PWM control and low carrier PWM. Selecting high carrier PWM can help reduce
motor oscillation (drive current derating may be required).

Take particular caution when adding a variable speed drive to an application running a motor from line power at a constant
speed. If resonance occurs, use shock absorbing mounts to the motor base and enable the Jump frequency selection to prevent
continuous operation in the resonant frequency range.

Audible Noise

The audible noise of the motor varies based on the carrier frequency setting. However, drive current derating may be required.
When using a high carrier frequency, audible noise from the motor is comparable to the motor noise generated when running
from line power.

Specialized Motors
Submersible Motor

The rated current of a submersible motor is greater than that of a standard motor, so select the drive accordingly. Use a motor
cable large enough to avoid decreasing the maximum torque level from voltage drop caused by a long motor cable.

Explosion-Proof Motor

The motor and the drive must be tested together to be certified as explosion-proof. The drive is not designed for explosion-
proof areas.

Geared Motor

Make sure that the gear and the lubricant are rated for the desired speed range to avoid gear damage when operating at low
speeds or very high speeds. Consult with the manufacturer for applications that require operation outside the rated speed range
of the motor or gear box.
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Single-Phase Motor

Variable speed drives are not designed to operate with single phase motors. Using capacitors to start the motor causes a high-
frequency current to flow to the capacitors and can damage the capacitors. A split-phase start or a repulsion start can burn out
the starter coils because the internal centrifugal switch is not activated. The drive is for use with three-phase motors only.

B Notes on Power Transmission Machinery

Installing an AC drive in machinery that was previously connected directly to the power supply will allow the machine to
operate at variable speeds. Continuous operation outside of the rated speeds can wear out lubrication material in gear boxes
and other power transmission parts. Make sure that lubrication is sufficient within the entire speed range to avoid machine
damage. Note that operation above the rated speed can increase the noise generated by the machine.

YASKAWA TOEPYAIP1W01G YASKAWA AC Drive - iQpump1000 User Manual 29



i.2 General Safety

€ Drive Label Warning Example

Always heed the warning information listed in Figure i.2.

A

WARNING

Risk of electric shock.

* Read manual before installing.

+ Wait 5 minutes for capacitor
discharge after disconnecting
;])_ower supply.

- To conform o C€ reguirements,
make sure to ground the supply
neutral for 400V class.

- After opening the manual switch
between the drive and motor,
please wait 5 minutes before
inspecting, performing
maintenance or wiring the drive.

Hot surfaces

* Top and Side surfaces may

become hot. Do not touch.

/

Figure i.2 Warning Information and Location

€ Warranty Information
B Restrictions

The drive is not designed or manufactured for use in devices or systems that may directly affect or threaten human lives or

health.

Customers who intend to use the product described in this manual for devices or systems relating to transportation, health
care, space aviation, atomic power, electric power, or in underwater applications must first contact Yaskawa or a Yaskawa

representative.

WARNING! Injury to Personnel. This product has been manufactured under strict quality-control guidelines. However, if this product is to
be installed in any location where failure of this product could involve or result in a life-and-death situation or loss of human life or in a facility
where failure may cause a serious accident or physical injury, safety devices must be installed to minimize the likelihood of any accident.
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Receiving

This chapter explains how to inspect the drive upon receipt, and gives an overview of the different
enclosure types and components.

1.1 MODEL NUMBER AND NAMEPLATE CHECK........cccccciriirrrr e 32
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1.1 Model Number and Nameplate Check

1.1  Model Number and Nameplate Check

Please perform the following tasks after receiving the drive:
* Inspect the drive for damage.
If the drive appears damaged upon receipt, contact the shipper immediately.
* Verify receipt of the correct model by checking the information on the nameplate.
* If'you have received the wrong model or the drive does not function properly, contact Yaskawa or a Yaskawa representative.

€ Nameplate

7 N
A
e f A
—{ e CUIR-PIAOIEM v+ [ ()
C/C__: GINR-PW2A0004FAA e
G —— INPUT__: AC3PH 200-240V 50/60Hz 3.9A ' ND.CONTEQ
F —— OUTPUT : AC3PH 0-240V 0-400Hz 3.5A 70488
MASS 3. 3ke PRG : 0000 ————T1B
E—— O/N  :6W3050-2-100 VAJ123456 c E
D—— S/N :J0073D207410100
FILE NO:E131457 [P20 PASS
W7 VASHANA ELECTRIC CORPORATION | ASEBED LS. RoHS
C
- J
A — Normal Duty Amps E - Lot number
B — Software version F — Output specifications
C — Enclosure type G - Input specifications
D — Serial number H - AC drive model

Figure 1.1 Nameplate Information Example
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CIMR

-P W2

Drive

P1000
Series

No.

Region
Code

W

Water

0021

F

A
i

Customized
e Specifications No.
A | Standard model A
F

No Voltage Class
2 | 3-phase, 200-240 Vac u

A A
T

Enclosure Type <1>

Design

IPO0/Open Type

Revision
Order

IP20/NEMA 1,
UL Type 1

Flange Type <2>

4 | 3-phase, 380-480 Vac

5 | 3-phase, 500-600 Vac

v

No Environmental
" | Specification <3>
A Standard

Refer to the tables below

<1> Refer to Mechanical Installation on page 36 for differences regarding enclosure protection types and component

descriptions.

<2> Provides method of mounting drive with backside (heatsink) external to enclosure, with NEMA 12 integrity.

<3> Please contact Yaskawa for details regarding Environmental Specifications.

B Three-Phase 200 V Class

Drive Model Max. Motor Capacity kW (HP) Rated Output Current A
2A0004 0.75 (0.75) 35
2A0006 1.1(1) 6.0
2A0008 1.5(2) 8.0
2A0010 223) 9.6
2A0012 3.0(3) 12
2A0018 3.7(5) 17.5
2A0021 5.5(7.5) 21
2A0030 7.5(10) 30
2A0040 11 (15) 40
2A0056 15 (20) 56
2A0069 18.5 (25) 69
2A0081 22 (30) 81
2A0110 30 (40) 110
2A0138 37 (50) 138
2A0169 45 (60) 169
2A0211 55 (75) 211
2A0250 75 (100) 250
2A0312 90 (125) 312
2A0360 110 (150) 360
2A0415 110 (175) 415
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1.1 Model Number and Nameplate Check

B Three-Phase 400 V Class

Drive Model Max. Motor Capacity kW (HP) Rated Output Current A
4A0002 0.75 (0.75) 2.1
4A0004 1.5(2) 4.1
4A0005 2.2(3) 54
4A0007 3.0(3) 6.9
4A0009 3.7(5) 8.8
4A0011 5.5(7.5) 11.1
4A0018 7.5 (10) 17.5
4A0023 11 (15) 23
4A0031 15 (20) 31
4A0038 18.5 (25) 38
4A0044 22 (30) 44
4A0058 30 (40) 58
4A0072 37 (50) 72
4A0088 45 (60) 88
4A0103 55(75) 103
4A0139 75 (100) 139
4A0165 90 (125) 165
4A0208 110 (150) 208
4A0250 132 (200) 250
4A0296 160 (250) 296
4A0362 185 (300) 362
4A0414 220 (350) 414
4A0515 250 (400-450) 515
4A0675 355 (500-550) 675
4A0930 500 (750) 930
4A1200 630 (1000) 1200

B Three-Phase 600 V Class

Drive Model Max. Motor Capacity kW (HP) Rated Output Current A
5A0003 1.5(Q2) 2.7
5A0004 2.23) 3.9
5A0006 3.7(5) 6.1
5A0009 5.5(7.5) 9
SA0011 7.5 (10) 11
5A0017 11 (15) 17
5A0022 15 (20) 22
SA0027 18.5 (25) 27
5A0032 22 (30) 32
5A0041 30 (40) 41
5A0052 37 (50) 52
SA0062 45 (60) 62
5A0077 55 (75) 77
5A0099 75 (100) 99
5A0125 90 (125) 125
5A0145 110 (150) 145
5A0192 160 (200) 192
5A0242 185 (250) 242

Note: Refer to Single-Phase Derating on page 329 for Single-Phase ratings.
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Mechanical Installation

This chapter explains how to properly mount and install the drive.

2.1 MECHANICAL INSTALLATION. ...ttt rnsssss s sss s ssss s 36
2.2 FLANGE TYPE ENCLOSURE (NEMA 12 BACKSIDE) DIMENSIONS & HEAT
LO S S ———————————— 53
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2.1 Mechanical Installation

2.1 Mechanical Installation

This section outlines specifications, procedures, and the environment for proper mechanical installation of the drive.

& Installation Environment

Install the drive in an environment matching the specifications in Table 2.1 to help prolong the optimum performance life of
the drive.

Table 2.1 Installation Environment

Environment Conditions
Installation Area Indoors

-10 °C to +40 °C (IP20/NEMA 1, UL Type 1 enclosure)

-10 °C to +50 °C (IP00/Open Type enclosure)

Drive reliability improves in environments without wide temperature fluctuations.

When using the drive in an enclosure panel, install a cooling fan or air conditioner in the area to ensure that the air
temperature inside the enclosure does not exceed the specified levels.

Do not allow ice to develop on the drive.

Ambient Temperature

Humidity 95% RH or less and free of condensation

Storage Temperature -20 to +60 °C

Install the drive in an area free from:

* oil mist and dust

» metal shavings, oil, water, or other foreign materials
* radioactive materials

Surrounding Area » combustible materials (e.g., wood)

* harmful gases and liquids

* excessive vibration

* chlorides

+ direct sunlight.

Altitude 1000 m or lower, up to 3000 m with derating
10 to 20 Hz at 9.8 m/s? (32.15 ft/s2) <>

Vibration 20 to 55 Hz at 5.9 m/s? (19.36 ft/s?) (Models 2A0004 to 2A0211, 4A0002 to 4A0165, and 5A0003 to S5A0099) or
2.0 m/s? (6.56 ft/s?) (Models 2A0250 to 2A0415, 4A0208 to 4A1200, and SA0125 to 5A0242)

Orientation Install the drive vertically to maintain maximum cooling effects.

<1> Models 4A0930 and 4A1200 are rated at 5.9 m/s? (19.36 ft/s?)

NOTICE: Avoid placing drive peripheral devices, transformers, or other electronics near the drive as the noise created can lead to erroneous
operation. If such devices must be used in close proximity to the drive, take proper steps to shield the drive from noise.

NOTICE: Prevent foreign matter such as metal shavings and wire clippings from falling into the drive during installation. Failure to comply
could result in damage to the drive. Place a temporary cover over the top of the drive during installation. Remove the temporary cover before
drive start-up, as the cover will reduce ventilation and cause the drive to overheat.

€ Installation Orientation and Spacing

NOTICE: Install the drive upright as illustrated in Figure 2.1. Failure to comply may damage the drive due to improper cooling.

Figure 2.1 Correct Installation Orientation

NOTICE: Install the drive upright as specified in the manual. Failure to comply may damage the drive due to improper cooling.

36 YASKAWA TOEPYAIP1W01G YASKAWA AC Drive - iQpump1000 User Manual



2.1 Mechanical Installation

B Single Drive Installation

Figure 2.2 shows the installation distance required to maintain sufficient space for airflow and wiring. Install the heatsink
against a closed surface to avoid diverting cooling air around the heatsink.

Side Clearance Top/Bottom Clearance

g
® ®
5 BT D P
Ta
A —50 mm minimum C —-120 mm minimum
B - 30 mm minimum D - Airflow direction
Figure 2.2 Correct Installation Spacing
Note: IP20/UL Type 1 enclosure and IP00/Open Type enclosure models require the same amount of space above and below the drive for

installation.

B Multiple Drive Installation (Side-by-Side Installation)
Models 2A0004 to 2A0081, 4A0002 to 4A0044, and 5SA0003 to SA0032 can take advantage of Side-by-Side installation.

When installing multiple drives into the same enclosure panel, mount the drives according to Figure 2.2 and set L.8-35,
Installation Method Selection, to 1 (Side-by-Side Mounting).

When mounting drives with the minimum clearance of 2 mm according to Figure 2.3, set parameter L8-35 to 1 while
considering derating.

Side Clearance

| Line up the tops of the drives.
Top/Bottom Clearance

2 > e

€] @
5 b
i T |
A —50 mm minimum C —2 mm minimum
B — 30 mm minimum D -120 mm minimum

Figure 2.3 Space Between Drives (Side-by-Side Mounting)

Note: Align the tops of the drives when installing drives of different heights in the same enclosure panel. Leave space between the tops and bottoms
of stacked drives for easier cooling fan replacement.
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2.1 Mechanical Installation

Remove the top protective covers of all drives as shown in Figure 2.4 when mounting [P20/NEMA 1, UL Type 1 enclosure
drives side-by-side. Refer to Top Protective Cover on page 106 to remove and reattach the top protective cover.

Figure 2.4 IP20/NEMA 1, UL Type 1 Side-by-Side Mounting in Enclosure

€ Instructions on Installation Using the Eye Bolts

Eye bolts are used to install the drive or to temporarily lift the drive when replacing it. Using the eye bolts, the drive can be
installed in an enclosure panel or on a wall. Do not leave the drive suspended by the wires in a horizontal or vertical position
for long periods of time. Do not transport the drive over long distances. Read the following precautions and instructions before
installing the drive.

WARNING! Crush Hazard. Observe the following instructions and precautions. Failure to comply could result in serious injury or death from
falling equipment.

Only use vertical suspension to temporarily lift the drive during installation to an enclosure panel. Do not use vertical suspension to transport
the drive.

Use screws to securely affix the drive front cover, terminal blocks, and other drive components prior to vertical suspension.

Do not subject the drive to vibration or impact greater than 1.96 m/s2 (0.2 G) while it is suspended by the wires.

Do not leave the drive unattended while it is suspended by the wires.

Do not attempt to flip the drive over while it is suspended by the wires.

B Horizontal Suspension of Drive Models 2A0360, 2A0415, and 4A0250 to 4A0675

To make a wire hanger or frame for use when lifting the drive with a crane, lay the drive in a horizontal position and pass a
wire through the holes of the four eye bolts.

NOTICE: Damage to Equipment. When lifting the drive, confirm that the spring washer is fully closed. Failure to comply may deform or
damage the drive when lifted.

L
YIS SIS/

A —No space between drive and C - Space between drive and washer
washer D - Spring washer open
B — Spring washer fully closed

Figure 2.5 Spring Washer
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2.1 Mechanical Installation

B Vertical Suspension of Drive Models 2A0360, 2A0415, and 4A0250 to 4A1200

Models 2A0360, 2A0415, and 4A0250 to 4A0675

When vertical suspension of the drive is required in an enclosure panel, change the orientation of the eye bolts for these models
by turning the eye bolts counterclockwise 90 degrees.

Figure 2.6 Adjusting Angle of Eye Bolts

Models 4A0930 and 4A1200
When suspending models 4A0930 or 4A 1200 with wires, follow the procedure described below.

WARNING! Crush Hazard. Use an adequate length of wire to ensure a 50° or wider suspension angle as illustrated in Figure 2.8. The
maximum allowable load of the eye bolts cannot be guaranteed when the drive is suspended with the wires at angles less than 50°. Failure
to comply may result in serious injury or death from falling equipment.

1. Remove the four eye bolts from the drive side panels and fix them securely on the top panel.

Figure 2.7 Eye Bolt Repositioning

2. Pass wire through the holes of all four eye bolts.

A - Eye bolt C — Suspending angle: 50° or greater
B — Wires

Figure 2.8 Suspension Wire Angle Example
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2.1 Mechanical Installation

3. Gradually take up the slack in the wires and hoist the drive after the wires are stretched tight.

4. Lower the drive when ready to install in the enclosure panel. Stop lowering the drive when it is near the floor then
begin lowering the drive again very slowly until the drive is placed correctly.

€ HOA Keypad Remote Usage
B Remote Operation

The HOA keypad mounted on the drive can be removed and connected to the drive using an extension cable up to 3 m (9.8
ft.) long to facilitate operation when the drive is installed in a location where it can not be easily accessed.

The HOA keypad can also be permanently mounted remote locations such as panel doors using an extension cable and an
installation support set (depending on the installation type).

Note: Refer to Peripheral Devices & Options on page 309 for information on extension cables and installation support sets.
Drive HOA Keypad
e < f © ° o
=]
— Comm Port
1]
E = 1
=
IR
o
=
%y—@—wﬁ Communication Cable Connector
| o
® ®

Figure 2.9 Communication Cable Connection

B HOA Keypad Remote Installation
HOA Keypad Dimensions

Installation Holes (2-M3 Screws, Depth 5)

78 (3.07)

15 (0.59)

Unit: mm (in)
Figure 2.10 HOA Keypad Dimensions

Installation Types and Required Materials

The HOA keypad mounts to an enclosure two different ways:

» External/face-mount installs the HOA keypad outside the enclosure panel
* Internal/flush-mount installs the HOA keypad inside the enclosure panel
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2.1 Mechanical Installation

Table 2.2 HOA Keypad Installation Methods and Required Tools

Installation . Installation ;
Method Description Support Sets Model Required Tools
Simplified installation with the
External/ HOA keypad is mounted on the _ _ Phillips screwdriver
Face-Mount outside of the panel with two (#1)
SCrews.
Installation Support Set A .- .
Encloses the HOA keypad in (for mounting with screws EZZ020642A Phllll%;icrggdrlver
Internal/ the panel. The front of the HOA | _through holes in the panel) ’
Flush-Mount keypad is flush with the outside|  nstallation Support Set B Philli dri |
of the panel. (for use with threaded studs EZZ020642B illips screwdriver (#1)
Wrench (7 mm)
that are fixed to the panel)

NOTICE: Prevent foreign matter such as metal shavings or wire clippings from falling into the drive during installation and project
construction. Failure to comply could result in damage to the drive. Place a temporary cover over the top of the drive during installation.
Remove the temporary cover before drive start-up, as the cover will reduce ventilation and cause the drive to overheat.

External/Face-Mount
1. Cut an opening in the enclosure panel for the HOA keypad as shown in Figure 2.11.
2. Position the HOA keypad so the display faces outwards, and mount it to the enclosure panel as shown in Figure

2.12.
22(0.87)

s —
= N
[ o
~ -
©
N

& —

A P N~

© «©

IR

e
o~ N
22 (0.87)
14 (0.56) Unit: mm (in)

Figure 2.11 Panel Cut-Out Dimensions (External/Face-Mount Installation)

M3 x 6
Phillips recessed
pan head machine screw x 2

HOA Keypad

Enclosure panel

Figure 2.12 External/Face-Mount Installation

Internal/Flush-Mount
An internal/flush-mount requires an installation support set that must be purchased separately. Contact Yaskawa to order an
installation support set and mounting hardware. Figure 2.13 illustrates how to attach the Installation Support Set A.

1. Cut an opening in the enclosure panel for the HOA keypad as shown in Figure 2.14.
2. Mount the HOA keypad to the installation support.
3. Mount the installation support set and HOA keypad to the enclosure panel.
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2.1 Mechanical Installation

Enclosure panel

HOA Keypad
Installation Support Set A

M4 x 10
Phillips truss head screw x 4

(for panel widths between 1 (0.04) and 1.6 (0.06)) M3 x 6

Phillips recessed
pan head machine screw x 2

Unit: mm (in)

Figure 2.13 Internal/Flush Mount Installation

Note:

89 (3.5) 'g,s (0.02)
120 (4.72)

45 (1.77)

59 (2-32)'85(0'02) ) .
Unit : mm (in)

Figure 2.14 Panel Cut-Out Dimensions (Internal/Flush-Mount Installation)
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Use a gasket between the enclosure panel and the HOA keypad in environments with a significant amount of dust or other airborne debris.
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2.1 Mechanical Installation

€ Exterior and Mounting Dimensions
Table 2.3 Drive Models and Types

Drive Model
Protective Design Three-Phase Three-Phase Three-Phase Page
200 V Class 400 V Class 600 V Class
4A0002F
%ﬁgggg 4A0004F 5A0003F
2A0008F jﬁggggg 5SA0004F
2A0012F 4A0009F 3A0005F
2o o
IP20/NEMA 1, 3 A0O30F 4A0023F 2AOO2IF
WLk Lgne 1 2A0040F 4A0031F 5A0027F “
Enclosure SA0056F 4A0038F 5A0032F
2A0069F jﬁggg‘g‘g SAQ041F
2AOL10F 4A007F 3A0082F
o e
2A0211F 4A0139F
4A0165F
4A0208A <I>
4A0250A <I>
2A0250A <1~ 4A0296A Z: SAQ125A <>
IP00/Open Type 2A0312A <I> iﬁgi?ﬁﬁ - SA0145A <1 50
<]> <]>
Enclosure gﬁgi?OA g AAOS1SA <2 SA0192A -
5A AAOGTIA <2 5A0242A
4A0930A <2>
4A1200A <2>
4A0002U
4A0004U
4A0005U
2A0004U 4A0007U
2A0006U 4A0009U 5A0003U
2A0008U 4A0011U 5A0004U
2A0010U 4A0018U 5A0006U
2A0012U 4A0023U 5A0009U
2A0018U 4A0031U 5A0011U
2A0021U 4A0038U 5A0017U
2A0030U 4A0044U 5A0022U
Flange Type 2A0040U 4A0058U 5A0027U
Enclosure 2A0056U 4A0072U 5A0032U 53
(NEMA 12 2A0069U 4A0088U 5A0041U
Backside) 2A0081U 4A0103U 5A0052U
2A0110U 4A0139U 5A0062U
2A0138U 4A0165U 5A0077U
2A0169U 4A0208U 5A0099U
2A0211U 4A0250U 5A0125U
2A0250U 4A0296U 5A0145U
2A0312U 4A0362U 5A0192U
2A0360U 4A0414U 5A0242U
2A0415U 4A0515U
4A0675U
4A0930U
4A1200U

m Mechanical Installation

<1> Customers may convert these models to IP20/NEMA 1, UL Type 1 enclosures using an [P20/NEMA 1, UL Type 1 Kit. Refer to IP20/NEMA 1,
UL Type 1 Kit Selection on page 52 to select the appropriate kit.

<2> Contact a Yaskawa representative for [IP20/NEMA 1, UL Type 1 Kit availability for these models.
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2.1 Mechanical Installation

B IP20/NEMA 1, UL Type 1 Enclosure Drives

Note: Removing the top protective cover or bottom conduit bracket from an [IP20/NEMA 1, UL Type 1 enclosure drive voids NEMA 1, UL Type
1 protection while maintaining IP20 conformity.

4-d

W1 3 lzﬂ¢
W T‘"m* & ! AH Io o] @|e © @
(I i
[ e il
= | A H
=]z
i o
— | - 2z |||l 47 =
(] = e o |l
Ll ’ !
{1l “{HII
©
i ,D[ | P[® ol e ®
28 =) d H + N
[e) | N
= % 10t 8 T
T 7 e
® o ¥ m{ )
Py D1
w D Max. W2 w Max. W2 D
Figure 1 Figure 2
Table 2.4 Dimensions for IP20/NEMA 1, UL Type 1 Enclosure: 200 V Class
Dimensions mm (in
Drive Model | Figure (in) Wt kg
w H D Wi | W2 | Ho H1 H2 H3 | H4 D1 t1 t2 d (Ib)
140 300 147 122 260 248 6 40 1.5 38 5 33
2L (5.51) | (11.81) | (5.79) | (4.80) T 1 @1024) | 9.76) | (0.24) | (1.57) | (0.06) | (1.50) | (0.20) B M5 (7.3)
140 300 147 122 260 248 6 40 1.5 38 5 33
2 LULY (5.51) | (11.81) | (5.79) | (4.80) T 1 @1024) | 9.76) | (0.24) | (1.57) | (0.06) | (1.50) | (0.20) B M5 (7.3)
140 300 147 122 260 248 6 40 15 38 5 34
2 (5.51) | (11.81) | (5.79) | (4.80) - (10.24) | (9.76) | (0.24) | (1.57) | (0.06) | (1.50) | (0.20) - M3 (7.5)
140 300 147 122 260 248 6 40 15 38 5 34
2 0E (5.51) | (11.81) | (5.79) | (4.80) T (1024) | (9.76) | (0.24) | (1.57) | (0.06) | (1.50) | (0.20) - M3 (7.5
140 300 147 122 260 248 6 40 1.5 38 5 3.4
2oLy (5.51) | (11.81) | (5.79) | (4.80) T 1 @1024) | 9.76) | (0.24) | (1.57) | (0.06) | (1.50) | (0.20) B M5 (7.5)
140 300 164 122 260 248 6 40 1.5 55 5 3.8
2 LULLY 1 (5.51) | (11.81) | (6.46) | (4.80) T @1024) | 9.76) | (0.24) | (1.57) | (0.06) | (2.17) | (0.20) B M5 (8.2)
<]>
140 300 164 122 260 248 6 40 15 55 5 3.8
2A0021F (5.51) | (11.81) | (6.46) | (4.80) - (10.24) | (9.76) | (0.24) | (1.57) | (0.06) | (2.17) | (0.20) - M3 (8.2)
140 300 167 122 260 248 6 40 15 55 5 42
2 (5.51) | (11.81) | (6.57) | (4.80) T (1024) | (9.76) | (0.24) | (1.57) | (0.06) | (2.17) | (0.20) - M3 9.3)
140 300 167 122 260 248 6 40 1.5 55 5 42
2L (5.51) | (11.81) | (6.57) | (4.80) T 1 @1024) | 9.76) | (0.24) | (1.57) | (0.06) | (2.17) | (0.20) B M3 9.3)
180 340 187 160 300 284 7.9 40 15 75 5 5.9
2 LI (7.09) | (13.39) | (7.36) | (6.30) T 18y | (11.18) | (0.31) | (1.57) | (0.06) | (2.95) | (0.20) B M5 (13.0)
220 400 197 192 350 335 7.9 50 15 78 5 9
2A0069F (8.66) | (15.75) | (7.76) | (7.56) - (13.78) | (13.19) | (0.31) | (1.97) | (0.06) | (3.07) | (0.20) - M6 (20.1)
220 400 197 192 350 335 7.9 50 15 78 5 10
2A0081F (8.66) | (15.75) | (7.76) | (7.56) T (13.78) [ (13.19) | (0.31) | (1.97) | (0.06) | (3.07) | (0.20) - M6 (22.0)
JAOL10F 254 534 258 195 7.9 400 385 7.7 134 1.5 100 22 2286 |\ 23
(10.00) | (21.02) | (10.16) | (7.68) | (0.31) | (15.75) | (15.16) | (0.30) | (5.28) | (0.06) | (3.94) | (0.09) | (0.09) (50.7)
LT 279 614 258 220 7.9 450 435 7.7 164 B 100 22 | 2286 | 28
2 (10.98) | (24.17) | (10.16) | (8.66) | (0.31) | (17.72) | (17.13) | (0.30) | (6.46) (3.94) | (0.09) | (0.09) (61.7)
AT <r> 329 730 283 260 7.9 550 535 7.7 180 B 110 22 2286 | 41
(12.95) | (28.74) | (11.14) | (10.24) | (0.31) | (21.65) | (21.06) | (0.30) | (7.09) (4.33) | (0.09) | (0.09) (90.4)
SAIIE 329 730 283 260 7.9 550 535 7.7 180 B 110 22 2286 | 42
(12.95) | (28.74) | (11.14) | (10.24) | (0.31) | (21.65) | (21.06) | (0.30) | (7.09) (4.33) | (0.09) | (0.09) (92.6)
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2.1 Mechanical Installation

Dimensions mm (in)

Drive Model Figure Wt. kg
w H D W1 | W2 | Ho | Hi H2 | H3 | H4 | D1 t1 t2 d (Ib)
Dimensions below are the dimensions of IP00/Open Type models after customer installation of the appropriate IP20/NEMA 1, UL Type 1 Kit.
2A0250A 456 960 330 325 7.9 28 680 12 255 B 130 33 33 M10 83
(17.95) | (37.80) | (12.99) | (12.80) | (0.31) | (27.76) | (26.77) | (0.49) | (10.04) (5.12) | (0.13) | (0.13) (183.0)
456 960 330 325 7.9 28 680 12 255 130 33 3.30 88
2A03124 2 (17.95) | (37.80) | (12.99) | (12.80) | (0.31) | (27.76) | (26.77) | (0.49) | (10.04)| ~ G12) | ©13) | ©013) | MO | (1940
2A0360A 194 1168 35 370 7.9 800 773 13 368 B 130 4.6 4.6 M12 108
(19.84) | (45.98) | (13.78) | (14.57) | (0.31) | (31.50) | (30.43) | (0.51) | (14.49) (5.12) | (0.18) | (0.18) (238.1)
<1> Removing the top protective cover from an IP20/NEMA 1, UL Type 1 enclosure drive voids NEMA 1, UL Type 1 protection while retaining IP20
conformity.
Table 2.5 Dimensions for IP20/NEMA 1, UL Type 1 Enclosure: 400 V Class
Dimensions mm (in
Drive Model Figure (in) Wt. kg
w H D W1 | W2 | Ho | Hi H2 | H3 | H4 | D1 t1 t2 d (Ib)
140 300 147 122 260 248 6 40 1.5 38 5 34
4A0002F G5y | (181 | 5.79) | @80) |~ | (10.24)| 076 | 024) | (1.57) | 006) | (150) | 020) | M5 1 (75
140 300 147 122 260 248 6 40 1.5 38 5 34
L .50 | (118D | (5.79) | @80y |~ | (1024) | 9.76) | (0.24) | (1.57) | (0.06) | (1.50) | 020y | M5 (7.5)
140 300 147 122 260 248 6 40 1.5 38 5 34
LU 551 1.8 | .79 | @80y | T | (1024) | 9.76) | (0.24) | (1.57) | (0.06) | (1.50) | (0.20) - M5 (7.5)
140 300 164 122 260 248 6 40 1.5 55 5 3.6
2 LU (5.51) | (11.81)| (6.46) | @4.80) | ~ | (1024)| (9.76) | (0.24) | (1.57) | (0.06) | (2.17) | (0.20) - M5 (7.9)
140 300 164 122 260 248 6 40 1.5 55 5 3.8
4A0009F .51y | (11.81) | (646) | 480) | ~ | (10.24)| ©.76) | (024) | (1.57) | 006) | @.17) | 0200 | M5 82
1 140 300 164 122 260 248 6 40 1.5 55 5 3.8
4A0011F <i> | 551 | 18D | 646) | @80) | 1024y 076) | 024) | (157 | 006) | @11y | 0200 | T | M| 82
140 300 167 122 260 248 6 40 1.5 55 5 4.0
4A0018F 65D [a18D | 657 | @80 |~ 024 | 076 | ©29) | 451 | 006) | @17 | 020 | T | M| 00
140 300 167 122 260 248 6 40 1.5 55 5 4.0
et (5.51) | (11.81) | 6.57) | @80) | T | (1024) | (9.76) | (0.24) | (1.57) | 0.06) | (2.17) | (0.20) - M5 (9.0)
180 340 167 160 300 284 7.9 40 1.5 55 5 5.8
4A0031F 7.09) | (1339 | 657 | 630) | — | 180 | arisy| 031 | 157 | 006 | @17) | 0200 M5 1 (26
180 340 187 160 300 284 7.9 40 1.5 75 5 6.0
SECIERTY (7.09) | (1339) | (736) | (630) | ~ | (11.81) | (11.18)| (0.31) | (1.57) | (0.06) | (2.95) | (020) | ~ M5 132
220 400 197 195 35 335 7.9 50 1.5 78 5 8.8
LIy 8.66) | (15.75) | (71.76) | (7.68) | T | (13.78) | (13.19) | (0.31) | (1.97) | 0.06) | (3.07) | (0.20) - M6 (199
4A0058F 254 465 258 195 7.9 400 385 7.7 65 B 100 22 2.2 M6 23
(10.00) | (18.31) | (10.16) | (7.68) | (0.31) | (15.75) | (15.16) | (0.30) | (2.56) (3.94) | (0.09) | (0.09) (50.7)
4A0072F 279 515 258 220 7.9 450 435 7.7 65 B 100 22 2.2 M6 27
(10.98) | (20.28) | (10.16) | (8.66) | (0.31) | (17.72) | (17.13) | (0.30) | (2.56) (3.94) | (0.09) | (0.09) (59.5)
4A0088F 329 630 258 260 7.9 509 495 7.7 120 B 105 2.2 33 M6 39
2 (12.95) | (24.80) | (10.16) | (10.24) | (0.31) | (20.08) | (19.49) | (0.30) | (4.72) @.13) | (0.09) | (0.13) (86.0)
4A0103F <I> 329 630 258 260 7.9 509 495 7.7 120 B 105 2.2 33 M6 39
(12.95) | (24.80) | (10.16) | (10.24) | (0.31) | (20.08) | (19.49) | (0.30) | (4.72) 4.13) | (0.09) | (0.13) (86.0)
4A0139F 329 730 283 260 7.9 550 535 7.7 180 B 110 22 2.2 M6 45
(12.95) | (28.74) | (11.14) | (10.24) | (0.31) | (21.65) | (21.06) | (0.30) | (7.09) 4.33) | (0.09) | (0.09) (99.2)
4A0165F 329 730 283 260 7.9 550 535 7.7 180 B 110 22 2.2 M6 46
(12.95) | (28.74) | (11.14) | (10.24) | (0.31) | (21.65) | (21.06) | (0.30) | (7.09) (4.33) | (0.09) | (0.09) (101.4)
Dimensions below are the dimensions of IP00/Open Type models after customer installation of the appropriate IP20/NEMA 1, UL Type 1 Kit.
4A0208A 456 960 330 325 7.9 28 680 12 255 B 130 33 33 M10 87
(17.95) | (37.80) | (12.99) | (12.80) | (0.31) | (27.76) | (26.77) | (0.49) | (10.04) (5.12) | (0.13) | (0.13) (191.8)
4A0250A 194 1168 35 370 7.9 800 773 13 368 B 130 4.6 4.6 M2 106
, (19.84) | (45.98) | (13.78) | (14.57) | (0.31) | (31.50) | (30.43) | (0.51) | (14.49) (5.12) | (0.18) | (0.18) (233.7)
4A0296A 194 1168 35 370 7.9 800 773 13 368 B 130 4.6 4.6 M2 112
(19.84) | (45.98) | (13.78) | (14.57) | (0.31) | (31.50) | (30.43) | (0.51) | (14.49) (5.12) | (0.18) | (0.18) (246.9)
194 1168 35 370 7.9 800 773 13 368 130 4.6 4.6 117
o L2 S (19.84) | (45.98) | (13.78) | (14.57) | (0.31) | (31.50) | (30.43) | (0.51) | (14.49)| ~ G12) | ©18) | ©018) | M2 | 2579

<1> Removing the top protective cover from an [IP20/NEMA 1, UL Type 1 enclosure drive voids NEMA 1, UL Type 1 protection while retaining IP20

conformity.
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2.1 Mechanical Installation

Table 2.6 Dimensions for IP20/NEMA 1, UL Type 1 Enclosure: 600 V Class

Dimensions mm (in) Wt. kg
Drive Model | Figure 1
w H D w1 | w2 Ho H1 H2 H3 Ha D1 t1 t2 d (Ib)
4o | 300 | 147 | 122 260 | 248 6 40 1.5 38 5 3.4
SR .50 | 11.81) | 579 | @80y | | 024 | 9.76) | (024) | (1.57) | 0.06) | (1.50) | 020) | M5 (75
140 | 300 | 147 | 122 260 | 248 6 40 1.5 38 5 3.4
e LU .50 | 1.8 | 5.79) | @80y | | (024 | 9.76) | (024) | (1.57) | 0.06) | (1.50) | 020) | M5 (75
140 | 300 | 164 | 122 260 | 248 6 40 1.5 55 5 3.8
Settiey 5.51) | (11.81) | (6.46) | 480y | | (1024) | 9.76) | (0.24) | (1.57) | 0.06) | @2.17) | ©020) | M5 82
140 | 300 | 164 | 122 260 | 248 6 40 15 55 5 3.8
SA0009F (5.51) | (11.81) | (6.46) | 480) |~ | (1024) | 9.76) | 024) | (157 | 006) | @17) | ©20) | M5 82
1 4o | 300 | 167 | 122 260 | 248 6 40 1.5 55 5 4.0
S <> | 551) | (11.81) | 6.57) | 480) | ~ | (1024)| 9.76) | 024) | (1.57) | 0.06) | 2.17) | 0200 | T M5 9.0
180 | 340 | 187 | 160 300 | 284 7.9 40 1.5 75 5 6.0
e LI (7.09) | (13.39) | (736) | 630) | — | (181 | a1.18)| 031) | (1.57) | 0.06) | 2.95) | 020) | M5 1 132
180 | 340 | 187 | 160 300 | 284 7.9 40 1.5 75 5 6.0
Satte2l (7.09) | (13.39) | (7.36) | (630) | ~ |18y |18y | 031) | (1.57) | 0.06) | 295 | ©020) | N )
220 | 400 | 197 | 192 35 335 7.9 50 15 78 5 8.8
SA0027F 8.66) | (15.75) | (7.76) | 7.56) |~ | 13.78) | 13.19) | ©31) | 197 | 0.06) | 3.07) | ©20) | M6 1 (19.2)
220 | 400 | 197 | 192 35 335 7.9 50 15 78 5 8.8
S(lIERI 8.66) | (1575 | (7.76) | (7.56) | — | (13.78) | 13.19) | (031) | (1.97) | (0.06) | (3.07) | 020) | ~ M6 (19,2
SAQO4LE 279 | 515 | 258 | 220 | 79 | 450 | 435 7.7 65 j 100 22 22 M6 27
(10.98) | (20.28) | (10.16) | (8.66) | (0.31) | (17.72) | (17.13) | (0.30) | (2.56) (3.94) | (0.09) | (0.09) (59.5)
SAQ0S2F 279 | 515 | 258 | 220 | 7.9 | 450 | 435 77 65 - 100 22 22 M6 27
(10.98) | (20.28) | (10.16) | (8.66) | (0.31) | (17.72) | (17.13) | (0.30) | (2.56) (3.94) | (0.09) | (0.09) (59.5)
SAO062F 5 329 | 730 | 283 | 260 | 7.9 550 | 535 7.7 180 - 110 22 22 M6 45
(12.95) | (28.74) | (11.14) | (10.24) | (0.31) | (21.65) | (21.06) | (0.30) | (7.09) 433) | (0.09) | (0.09) (99.2)
SAQ0TTE 320 | 730 | 283 | 260 | 7.9 550 | 535 7.7 180 j 110 22 22 M6 45
(12.95) | (28.74) | (11.14) | (10.24) | (031) | (21.65) | 21.06) | (0.30) | (7.09) (4.33) | 0.09) | (0.09) (99.2)
SAG099F 329 | 730 | 283 | 260 | 7.9 550 | 535 7.7 180 j 110 22 22 M6 45
(12.95) | (28.74) | (11.14) | (1024) | (0.31) | (21.65) | 21.06) | (0.30) | (7.09) (4.33) | 0.09) | (0.09) (99.2)
Dimensions below are the dimensions of IP00/Open Type models after customer installation of the appropriate IP20/NEMA 1, UL Type 1 Kit.
SAO125A 456 | 960 | 330 | 325 | 7.9 28 680 12 255 j 130 33 33 | o 87
(17.95) | (37.80) | (12.99) | (12.80) | (0.31) | 27.76) | (26.77) | (0.49) | (10.04) (5.12) | 0.13) | (0.13) (191.8)
SAOL45A 456 | 960 | 330 | 325 | 7.9 28 680 12 255 - 130 33 33 | o 87
, 107996780 | (1299 | (1280) | 03D | 27.76) | 26.77) | (049) | (10.04) (5.12) | (0.13) | 0.13) (191.8)
SAO192A 194 | 1168 | 35 370 | 7.9 800 | 773 13 368 - 130 | 46 46 | vop | 106
(19.84) | (45.98) | (13.78) | (14.57) | (0.31) | (31.50) | (30.43) | (0.51) | (14.49) (5.12) | (0.18) | (0.18) (233.7)
SA0242A 194 | 1168 | 35 370 | 7.9 800 | 773 13 368 j 130 | 46 46 | v 117
(19.84) | 45.98) | (13.78) | (14.57) | (0.31) | (31.50) | (30.43) | (0.51) | (14.49) (5.12) | 0.18) | (0.18) (257.9)

<1> Removing the top protective cover or bottom conduit bracket from an IP20/NEMA 1, UL Type 1 enclosure drive voids NEMA 1, UL Type 1
protection while maintaining IP20 conformity.
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2.1 Mechanical Installation

IP20/NEMA 1, UL Type 1 Enclosure Conduit Bracket Dimensions
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Table 2.7 Conduit Bracket Dimensions for IP20/NEMA 1, UL Type 1
. . Dimensions mm (in) Diameter mm (in)
Drive Model Figure
w | b | wi [ w2 | ws [ ws | Dt | D2 | D3 | D4 d5s | d6 | a7
200 V Class
43 38 38 41 71 79 23 36
2L a.7 (1.5) 1.5) - - - (1.6) (2.8) 3.1 - (0.9) 1.4)
43 38 38 41 71 79 23 36
2L a.7 (1.5) 1.5) - - - (1.6) (2.8) 3.1 - 0.9) (1.4)
43 38 38 41 71 79
UL ! (1.7) (1.5) (1.5) B B B (1.6) (2.8) 3.1 B B B B
43 38 38 41 71 79 23 36
2A0010F an | as | as - - - a6 | @8 | 6 - 09 | (14 -
43 56 38 41 71 79 23 36
2A0012F (1.7) (2.2) (1.5) - - - (1.6) (2.8) 3.1) B (0.9) (1.4 a
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2.1 Mechanical Installation

Drive Model | Figure Do el L (15 Diameter mm (in)
w D w1 w2 w3 w4 D1 D2 D3 D4 d5 dé d7
i (?~37) (253) (132) _ B B (f .l6> (27}3) (37 2) B (13 fl) (5,39) (f_37)
i (f~37> <25-62> (13 i) B - - (f .16) (27.§> (37 .91) - <13 .3) <§.39) (f.37)
2A0030F (f-37) (25-62) (13.2) - - B (;‘.16) (27;;) (37 .91) - (13 ft) (g.%)) (f.37)
2AQ040K > Lan | ao | ey | - - - L iy Loy Lo | - | av | oo | an
i (12%) <37-%> (25~62) ~ - - (f .89> (38 é) (25‘31> - (13 fl) (5,39) (f_37)
i (12~81> <37-91> (263 B - - (25.}» (38 3) (25.62) B (13 .3) <§.39) (f.37)
2AQ0SIE (12§) (37 -91) (26.2) - - - (25})) (38 .3) (25.62) B (13 ft) (g.%)) (f.37)
2AOHOF ¢ am el an oo | - | - e anan | - |ew | ay | -
i ’ (;) 3) <39-99> (38 ~Z) (ilé) - } (39 .99> (?.37) (12 f» B (25‘1)) (26,3) (12 _81)
o Las |y | ey | on | an | @ | @n | @y | en | as | ao | db | as
P wp | @y | en | oo | 4 | @6 | @n | @y | en | ae | o | as | oo
AGER L@ |en|ao | an[an | ~ |6 |an | ao | ~ |ao | av | a9
2AmA 6 | oo | ao |6y [ an | ~ | en | an | ao | ~ | en | e | av
2A03004 > Lo len | an | an | an ey | en]oen e | ~ | en | e | ar
400 V Class
e (f~37> <13-85> (13 i) _ _ B (f .16) (27.§> (37 .91) B (3.39) (13 .3) B
A0 (f-37) (13-85) (13.2) } } } (;‘.16) (27;;) (37 .91) - (34%)) (13 j) -
HA000SK an a9 | as | | | - Jao|en|en| ~ | oo | an | -
e 1 (?~37) 053) (13~85) _ ~ B (f .l6> (27}3) (37 2) ~ (5‘39) (13 ,3) -
e (f~37> <25-62> (13 i) _ _ B (f .16) (27.§> (37 .91) B (3.39) (13 .3) B
AT (f-37) (25-62) (13.2) } } } (;‘.16) (27;;) (37 .91) - (34%)) (13 j) -
HA0OTSE an len | as | | | - Jao|en|en| = | oo | an | -
i (12%) <37-%> (25~62) ~ - - (f .89> (38 é) (25‘31> B (13 fl) (5,39) (f_37)
HANDSIE 5 (12.%) (37.%) (25.62) ) - - (f .89) (38.41‘;) (25.31) - (13 .3) (5.39) (f.37)
HA003SE (12§) (37 -91) (26.2) - B B (25})) (38 .3) (253) - (13 ft) (g.%)) (f.37)
AA004E an | an | a9 | - - - oo | oy |on| - | ds | 09 | an
4A008E 3 (383) (39.99) (fi) (339) B - (39.99) (f.37) (12 i)) - (26‘11) (12 ﬁ) (25.1))
HA0072E 69 | 69 | ae | o9 | - ~ ey | an | an| - | eo | dy | oo
HAOSSE 6 (38 é) (L?f) (3.39) - B B (39 .99) (26.66) (12.%) - (254})) (26.11) (12 ﬁ)
4A0103K 6h | @n | @9 | - - - 1oy | eo | an | - | év | es | an
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2.1 Mechanical Installation

Drive Model | Figure DG e i () Diameter mm (in)
w D W1 W2 W3 w4 D1 D2 D3 D4 d5 dé d7
4A0139F ; (ﬂ) (11(.)39) (;‘62) ((;56) (13 g) (26.66) (1&79) (11?;)) (25.31) (;‘.16) (25.1)) (13 .?1) (5.11)
B Lo | [an s [ [ [ | [ | b | o | o
#A02084 ) (1595) (15??) (39-16) (38§) ( 12-%) B (15%1) (25.})) (?.16) - (25})) (26.11) (13 .ft)
1A004 09 | @ | an | an | ab | e | e | en | e | - | eo | es | dp
HA02%64 > L as [ an | an | an | an | en |6y | e | en | | eo | eo | an
a0seA 0 | v | @y | ao | an | e | e | ey | eo | | eo | @v | an
600 V Class
SA0T an las las | ~ | ~ | - ldo|es | en| =~ | oo |an | -
A <?-37) 032) <13-§) ~ - - (f.16> (z7.§s> (37 .91> - (3.39) (13 f;) -
SA0m0er : <?-37> (25-62) <13-§5> - 3 ) (?.16) (27.18> (37 .91) - <§.39> (13 .3) -
SANOK an | ey | as | - - “lde | en |en | | en | an | -
SAOOTIE an | e» | as | - - - L ae les lan |l = |esn | aw | -
SAWITE ao | 6o | ey | - - w6y | en| - | as | en | an
R ) <12-%> (37 -%) <25-62> - - - (ﬁ) (383 (25.31) B (13 .3) <§.39) (f_37)
SAV0TE an | an | @9 | - - ool on o ! = | aw | on | dn
Ao (12-81) <37 ~91> <26-i) - - 3 (25.1» (5 .3) (25.(3) - (13.?0 <§.39) (?.37)
R 3 <38-95) (39 -99) <?-16) <§-%>) - - (39 .99> (ff% (12 f)) B (26.11) (12 .81) (25_1))
S <38-95> (39 -99) <f-l6> (3-3% ~ - (39 .99) (f .37> (12 f)) - (26.10 (12.81) (25_1))
LT T | @y | oy | 0o | dn | 2o | an | @y | oo | ao | ev | a9 | es
SAO09SF @ | @ | o0 | 00 | an | 0o | @n | @» | ob | as | eo | a9 | @9
SAvtsa . 69 | v | oo | on | dn | ~ Lo len | de | - | ao | es | de
SA0L45A 6 | o0 | 6o | 6en | an | ~ |6 | ew | as | ~ | eo | aa | ab
saa . 09 |60 | an | an | dn | en | en | en oo | - | an | oy | ar
savA 09 | 6o | an | an | dan | en | en | en | oo | - | an | ey | ar
Note: Removing the top protective cover or bottom conduit bracket from an IP20/NEMA 1, UL Type 1 enclosure drive voids NEMA 1, UL Type

1 protection while maintaining IP20 conformity.
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2.1 Mechanical Installation

B IP00/Open Type Enclosure Drives
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Table 2.8 Dimensions for IP00/Open Type Enclosure: 200 V Class
Drive Dimensions (in)
Model | Figure | W H D w1 w2 H1 H2 D1 t1 t2 d | Wt (lb)
2A0250A 450 705 330 325 10 630 12 130 3 3 M10 76
<1> (17.72) | 27.76) | (12.99) | (12.80) | (0.39) | (26.77) | (0.49) | (5.12) | (0.13) | (0.13) (167.6)
2A0312A 450 705 330 325 10 630 12 130 3 3 M10 80
<1> 1 (17.72) | 27.76) | (12.99) | (12.80) | (0.39) | (26.77) | (0.49) | (5.12) | (0.13) | (0.13) (176.4)
2A0360A 500 800 350 370 10 773 13 130 5 5 M2 98
<I> (19.69) | (31.50) | (13.78) | (14.57) | (0.39) | (30.43) | (0.51) | (5.12) | (0.18) | (0.18) (216.1)
500 800 350 370 10 773 13 130 5 5 99
LAl SR (19.69) | (31.50) | (13.78) | (14.57) | (039) | (30.43) | (0.51) | 5.12) | 018) | 018y | M2 | (2183)

<1> Customers may convert these models to IP20/NEMA 1, UL Type 1 enclosures using an IP20/NEMA 1, UL Type 1 Kit. Refer to IP20/NEMA 1,
UL Type 1 Kit Selection on page 52 to select the appropriate kit.
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2.1 Mechanical Installation

Table 2.9 Dimensions for IP00/Open Type Enclosure: 400 V Class
Drive Dimensions (in)
Model |Figure| W H D w1 W2 | W3 | w4 H1 H2 D1 t1 t2 d | Wt (Ib)
4A0208A 450 | 705 | 330 | 325 | 10 j j 680 | 12 | 130 3 3 | wmio |70
<> (17.72) | 27.76) | (12.99) | (12.80) | (0.39) 26.77)| (0.49) | (5.12) | (0.13) | (0.13) (174.2)
4A0250A 500 | 800 | 350 | 370 | 10 j j 773 | 13 | 130 5 5 | ain | 96
<> 1969 |(150) | (13.78) | (14.57) | (0.39) (30.43)| (0.51) | (5.12) | (0.18) | (0.18) (211.6)
4A0296A 500 | 800 | 350 | 370 | 10 j j 73 13 | 130 5 5 v | 102
<I> (19.69) | (31.50) | (13.78) | (14.57) | (0.39) (30.43) | (0.51) | (5.12) | (0.18) | (0.18) (224.9)
4A0362A 500 | 800 | 350 | 370 | 10 - - 73 13 | 130 5 5 | | 107
<I> (19.69) | (31.50) | (13.78) | (14.57) | (0.39) (30.43) | (0.51) | (5.12) | (0.18) | (0.18) (235.9)
500 | 950 | 370 | 370 8 923 13 | 135 5 5 125
AA04I4A | 2 | 19 60) | (37.40) | (14.57) | (14.57) | (031) | ~ = 1(3634)| 051) | (531 | 0.18) | 0.18) | M2 | 2756)
670 | 1140 | 370 | 440 | 610 | 220 1110 | 15 | 150 5 5 216
AUl L [638) [(4488) | (1457 | (17.32) | (024) | 866) |~ |(43.70)| (0.59) | (59D | (0.18) | (0.18) MIZ 1 (476.2)
670 | 1140 | 370 | 440 | 610 | 220 1o | 15 | 150 5 5 21
el (26.38) | (44.88) | (14.57) | (1732) | (024) | 866) | — |43.70)| (0.59) | (5.91) | (0.18) | (0.18) | M12 | (487.2)
4A0930A| 4 | 1250 | 1380 [ 370 [ 1110 [ 6 330 | 440 | 1345 | 15 | 150 | 46 | 46 |y, | 545
49.21) | (54.33) | (14.57) | (43.70) | (0.24) | (13.00) | (17.32) | (52.95) | (0.59) | (5.91) | (0.18) | (0.18) (1201.5)
AAL200A| 4 | 1250 | 1380 [ 370 [ 1110 [ 6 330 | 440 | 1345 [ 15 | 150 | 46 | 46 |y, | 55
49.21) | (5433) | (14.57) | 43.70) | (0.24) | (13.00) | (17.32) | (52.95) | (0.59) | (5.91) | (0.18) | (0.18) (1223.6)

<1> Customers may convert these models to IP20/NEMA 1, UL Type 1 enclosures using an [P20/NEMA 1, UL Type 1 Kit. Refer to IP20/NEMA 1,
UL Type 1 Kit Selection on page 52 to select the appropriate kit.

Table 2.10 Dimensions for IP00/Open Type Enclosure: 600 V Class

Drive

Dimensions (in)

Model | Figure| W H D Wi | w2 | w3 | w4 H1 H2 D1 t1 t2 d ‘(Il\gj
5A0125A 450 | 705 | 330 | 325 10 B B 680 12 130 3 3 Mio |79
<1> (17.72) | (27.76) | (12.99) | (12.80) | (0.39) (26.77) | (0.49) | (5.12) | (0.13) | (0.13) (174.2)
5A0145A 450 | 705 | 330 | 325 10 B - 680 12 130 3 3 Mio | 79
<1> 1 (17.72) | (27.76) | (12.99) | (12.80) | (0.39) (26.77) | (0.49) | (5.12) | (0.13) | (0.13) (174.2)
5A0192A 500 | 800 | 350 | 370 10 B - 73 13 130 5 5 Mo | 107
<1> (19.69) | (31.50) | (13.78) | (14.57) | (0.39) (30.43) | (0.51) | (5.12) | (0.18) | (0.18) (235.9)
5A0242A 500 | 800 | 350 | 370 10 - - 73 13 130 5 5 Mo | 107
<1> (19.69) | (31.50) | (13.78) | (14.57) | (0.39) (30.43) | (0.51) | (5.12) | (0.18) | (0.18) (235.9)

<1> Customers may convert these models to IP20/NEMA 1, UL Type 1 enclosures using an [P20/NEMA 1, UL Type 1 Kit. Refer to IP20/NEMA 1,
UL Type 1 Kit Selection on page 52 to select the appropriate kit.
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2.1 Mechanical Installation

IP20/NEMA 1, UL Type 1 Kit Selection

Customers may convert [IP00/Open Type models to IP20/NEMA 1, UL Type 1 enclosures. Refer to Table 2.11 to select the
appropriate [IP20/NEMA 1, UL Type 1 Kit when performing the conversion.

Contact a Yaskawa representative for [IP20/NEMA 1, UL Type 1 Kit availability for [PO0/Open Type models not listed.
Table 2.11 IP20/NEMA 1, UL Type 1 Kit Selection

'Pg‘:{eepﬁ,,'gggre IP20/NEMA 1, UL Type 1 Kit Code Comments

2A0250A
2A0312A
2A0360A
4A0208A
St Refer to IP20/NEMA 1, UL Type 1 Enclosure

4A0296A 100-054-504 Drives on page 44 for drive dimensions with the
[P20/NEMA 1, UL Type 1 Kit installed.

100-054-503

4A0362A
SA0125A

100-054-503
SA0145A
S5A0192A

100-054-504
SA0242A
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2.2 Flange Type Enclosure (NEMA 12 Backside) Dimensions & Heat Loss

2.2 Flange Type Enclosure (NEMA 12 Backside) Dimensions & Heat
Loss

Refer to the iQpump1000 6-Phase/12-Pulse Input Installation Manual TOEPY AIP1WO03 for information on 12-pulse Flange
and non-Flange models. This manual is posted on the Yaskawa website, www.yaskawa.com.

€ Flange Type Models 2A0004 to 2A0012, 4A0002 to 4A0005, and 5A0003 and 5A0004

B Flange Type Exterior and Mounting Dimensions
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Figure 2.15 Models 2A0004 to 2A0012, 4A0002 to 4A0005, and 5A0003 and 5A0004
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2.2 Flange Type Enclosure (NEMA 12 Backside) Dimensions & Heat Loss

B Flange Type Heat Loss Data

Table 2.12 Models 2A0004 to 2A0012, 4A0002 to 4A0005, and 5A0003 and 5A0004

Heat Loss (W)

Drive Model Vgl';ige ND (Fc = 2 kHz) HD (Fc = 8 kHz) Wt. kg (Ib)
Internal External Total Internal External Total
2A0004 47.3 18.4 65.7 44.4 14.8 59.2 3.3(7.3)
2A0006 51.4 30.8 82.2 47.6 24.1 71.7 3.3(7.3)
2A0008 200 52.1 42.9 95.0 48.9 34.8 83.7 3.4 (7.5)
2A0010 58.4 56.7 115.1 52.1 429 95.0 3.4(7.5)
2A0012 64.4 76.9 141.3 57.9 63.7 121.6 3.4(7.5)
Heat Loss (W)
Drive Model v&l;asge ND (Fc = 2 kHz) HD (Fc = 8 kHz) Wt. kg (Ib)
Internal External Total Internal External Total
4A0002 47.9 19.8 67.7 44.7 15.9 60.6 3.4(7.5)
4A0004 400 49.2 32.1 81.3 45.7 24.6 70.3 3.4(7.5)
4A0005 52.8 44.6 97.4 49.4 37.4 86.8 3.4(7.5)
Heat Loss (W)
Drive Model Voltage ND (Fc = 2 kHz) HD (Fc = 8 kHz) Wt. kg (Ib)
Internal External Total Internal External Total
5A0003 600 23.3 21.5 44.8 19.8 289 48.7 3.4(7.5)
5A0004 33.6 27.5 61.1 27.6 543 81.9 3.4(7.5)
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2.2 Flange Type Enclosure (NEMA 12 Backside) Dimensions & Heat Loss

B Flange Type Panel Cutout Dimensions for External Heatsink Mounting

6.26
[159.0]
. 551 (6)#10
[140.0] [M5]
023 _
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w 8
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n o 1Sy
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© X
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6 2
0.35 |
[8.8] 472
[120.0]
| 083
843 [21.2]
[214.0]
NOTES:
1. CUTOUT TOLERANCES:
+/- 0.02 in. [0.5 mm]
2. EXPOSED HEATSINK
RECOMMENDED CLEARANCE
D=1.97 in. [50 mm] MINUS PANEL THICKNESS Unit: in. [mm]

Figure 2.16 Models 2A0004 to 2A0012, 4A0002 to 4A0005, and 5A0003 and 5A0004

YASKAWA TOEPYAIP1W01G YASKAWA AC Drive - iQpump1000 User Manual

55

Mechanical Installation



2.2 Flange Type Enclosure (NEMA 12 Backside) Dimensions & Heat Loss

€ Flange Type Models 2A0018 and 2A0021, 4A0007 to 4A0011, and 5A0006 and 5A0009

W Flange Type Exterior and Mounting Dimensions
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2.2 Flange Type Enclosure (NEMA 12 Backside) Dimensions & Heat Loss

B Flange Type Heat Loss Data

Table 2.13 Models 2A0018 and 2A0021, 4A0007 to 4A0011, and 5A0006 and 5A0009

Heat Loss (W)
Drive Model Vg,';zge ND (Fc = 2 kHz) HD (Fc = 8 kHz) Wt. kg (Ib)
Internal External Total Internal External Total
2A0018 200 67.4 100.7 168.1 60.0 77.0 137.0 3.7(8.1)
2A0021 83.3 138.4 221.7 67.4 100.7 168.1 3.7(8.1)
Heat Loss (W)
Drive Model Vg,';zge ND (Fc = 2 kHz) HD (Fc = 8 kHz) Wt. kg (Ib)
Internal External Total Internal External Total
4A0007 59.0 62.1 121.1 53.0 47.7 100.7 3.6(7.9)
4A0009 400 60.4 65.8 126.2 55.3 53.1 108.4 3.7(8.1)
4A0011 73.0 88.7 161.7 61.0 68.5 129.5 3.7(8.1)
Heat Loss (W)
Drive Model Vg:;a;gse ND (Fc = 2 kHz) HD (Fc = 8 kHz) Wt. kg (Ib)
Internal External Total Internal External Total
5A0006 600 43.7 28.1 71.8 27.0 53.0 80.0 3.7(8.1)
5A0009 68.9 434 112.3 36.4 78.7 115.1 3.7(8.1)
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2.2 Flange Type Enclosure (NEMA 12 Backside) Dimensions & Heat Loss

B Flange Type Panel Cutout Dimensions for External Heatsink Mounting

6.26
[159.0]
5.51 (6)-#10
- [140.0] - [M5]
023
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[47] ©
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035 |
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NOTES:
1. CUTOUT TOLERANCES:

+/- 0.02 in. [0.5 mm]
2. EXPOSED HEATSINK

RECOMMENDED CLEARANCE
D=2.36 in. MINUS PANEL THICKNESS Unit: in. [mm]

Figure 2.18 Models 2A0018 and 2A0021, 4A0007 to 4A0011, and 5A0006 and 5A0009
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2.2 Flange Type Enclosure (NEMA 12 Backside) Dimensions & Heat Loss

€ Flange Type Models 2A0030 and 2A0040, 4A0018 and 4A0023, and 5A0011

B Flange Type Exterior and Mounting Dimensions
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Figure 2.19 Models 2A0030 and 2A0040, 4A0018 and 4A0023, and 5A0011
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2.2 Flange Type Enclosure (NEMA 12 Backside) Dimensions & Heat Loss

B Flange Type Heat Loss Data

Table 2.14 Models 2A0030 and 2A0040, 4A0018 and 4A0023, and 5A0011

Heat Loss (W)
Drive Model Vgl';ige ND (Fc = 2 kHz) HD (Fc = 8 kHz) Wt. kg (Ib)
Internal External Total Internal External Total
2A0030 200 117.1 261.5 378.6 92.3 194.4 286.7 4.2(9.2)
2A0040 144.5 292.8 437.3 104.8 213.8 318.6 4.2(9.2)
Heat Loss (W)
Drive Model Vgl';ige ND (Fc = 2 kHz) HD (Fc = 8 kHz) Wt. kg (Ib)
Internal External Total Internal External Total
4A0018 400 108.0 177.3 285.3 85.7 1354 221.1 4.1(9.0)
4A0023 138.1 2159 354.0 97.0 149.9 246.9 4.1(9.0)
Heat Loss (W)
Drive Model Vgl';ige ND (Fc = 2 kHz) HD (Fc = 8 kHz) Wt. kg (Ib)
Internal External Total Internal External Total
5A0011 600 88.0 56.1 144.1 49.5 110.9 160.4 4.1(9.0)
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2.2 Flange Type Enclosure (NEMA 12 Backside) Dimensions & Heat Loss

B Flange Type Panel Cutout Dimensions for External Heatsink Mounting
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2. EXPOSED HEATSINK
RECOMMENDED CLEARANCE .
D=2.36 in. [60 mm] MINUS PANEL THICKNESS Unit: in. [mm]

Figure 2.20 Models 2A0030 and 2A0040, 4A0018 and 4A0023, and 5A0011
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2.2 Flange Type Enclosure (NEMA 12 Backside) Dimensions & Heat Loss

€ Flange Type Model 4A0031
B Flange Type Exterior and Mounting Dimensions
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Figure 2.21 Model 4A0031
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2.2 Flange Type Enclosure (NEMA 12 Backside) Dimensions & Heat Loss

B Flange Type Heat Loss Data

Table 2.15 Model 4A0031

Heat Loss (W)
Drive Model Vg,';ige ND (Fc = 2 kHz) HD (Fc = 8 kHz) Wt. kg (Ib)
Internal External Total Internal External Total
4A0031 400 160.5 294.6 455.1 115.1 208.0 323.1 5.7(12.5)
B Flange Type Panel Cutout Dimensions for External Heatsink Mounting
7.91 (6)-#10
[201.0] [M5]
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~ o
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[140.0] L 085
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10.0
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NOTES:
1. CUTOUT TOLERANCES:
+/- 0.02 in. [0.5 mm]
2. EXPOSED HEATSINK
RECOMMENDED CLEARANCE o
D=1.97 in. [50 mm] MINUS PANEL THICKNESS Unit:in. [mm]
Figure 2.22 Model 4A0031
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2.2 Flange Type Enclosure (NEMA 12 Backside) Dimensions & Heat Loss

€ Flange Type Models 2A0056, 4A0038, and 5A0017 and 5A0022

B Flange Type Exterior and Mounting Dimensions
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Figure 2.23 Models 2A0056, 4A0038, and 5A0017 and 5A0022
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2.2 Flange Type Enclosure (NEMA 12 Backside) Dimensions & Heat Loss

B Flange Type Heat Loss Data

Table 2.16 Models 2A0056, 4A0038, and 5A0017 and 5A0022

Heat Loss (W)

Drive Model Vg,';zge ND (Fc = 2 kHz) HD (Fc = 8 kHz) Wt. kg (Ib)
Internal External Total Internal External Total
2A0056 200 175.4 370.7 546.1 129.9 280.2 410.1 5.9 (13.0)
Heat Loss (W)
Drive Model Voltage ND (Fc = 2 kHz) HD (Fc = 8 kHz) Wt. kg (Ib)
Internal External Total Internal External Total
4A0038 400 181.6 339.6 521.2 140.8 262.6 403.4 6.0 (13.2)
Heat Loss (W)
Drive Model Voltage ND (Fc = 2 kHz) HD (Fc = 8 kHz) Wt. kg (Ib)
Internal External Total Internal External Total
5A0017 600 146.7 96.6 243.3 67.5 144.7 212.2 6.0 (13.2)
5A0022 178.3 99.4 271.7 81.1 203.8 284.9 6.0 (13.2)
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2.2 Flange Type Enclosure (NEMA 12 Backside) Dimensions & Heat Loss

B Flange Type Panel Cutout Dimensions for External Heatsink Mounting
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NOTES:
1. CUTOUT TOLERANCES:

+/- 0.021 in. [0.5 mm]
2. EXPOSED HEATSINK
RECOMMENED CLEARANCE -
D=3.5 in. [88.9 mm] MINUS PANEL THICKNESS Unit: in. [mm]

Figure 2.24 Models 2A0056, 4A0038, and 5A0017 and 5A0022
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2.2 Flange Type Enclosure (NEMA 12 Backside) Dimensions & Heat Loss

€ Flange Type Models 2A0069 and 2A0081, 4A0044, and 5A0027 and 5A0032
B Flange Type Exterior and Mounting Dimensions
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2.2 Flange Type Enclosure (NEMA 12 Backside) Dimensions & Heat Loss

B Flange Type Heat Loss Data
Table 2.17 Models 2A0069 and 2A0081, 4A0044, and 5A0027 and 5A0032

Heat Loss (W)

Drive Model Vgl';ige ND (Fc = 2 kHz) HD (Fc = 8 kHz) Wt. kg (Ib)
Internal External Total Internal External Total
2A0069 200 204.5 491.3 695.8 162.8 394.9 557.7 9.1 (20.0)
2A0081 257.4 527.4 784.8 220.9 459.8 680.7 10.0 (22.0)
Heat Loss (W)
Drive Model Vgl';ige ND (Fc = 2 kHz) HD (Fc = 8 kHz) Wt. kg (Ib)
Internal External Total Internal External Total
4A0044 400 208.9 389.6 598.5 179.4 329.8 509.2 8.7 (19.1)
Heat Loss (W)
Drive Model Veltage ND (Fc = 2 kHz) HD (Fc = 8 kHz) Wt. kg (Ib)
Internal External Total Internal External Total
5A0027 600 227.2 132.1 359.3 113.9 267.2 381.1 8.7 (19.1)
5A0032 279.9 141.6 421.5 132.2 3329 465.1 8.7 (19.1)
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2.2 Flange Type Enclosure (NEMA 12 Backside) Dimensions & Heat Loss

B Flange Type Panel Cutout Dimensions for External Heatsink Mounting
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RECOMMENDED CLEARANCE o
D=3.35 in. [85 mm] MINUS PANEL THICKNESS Unit: in. [mm]

Figure 2.26 Models 2A0069 and 2A0081, 4A0044, and 5A0027 and 5A0032
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2.2 Flange Type Enclosure (NEMA 12 Backside) Dimensions & Heat Loss

€ Flange Type Models 2A0110 and 4A0058
B Flange Type Exterior and Mounting Dimensions
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Figure 2.27 Models 2A0110 and 4A0058
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2.2 Flange Type Enclosure (NEMA 12 Backside) Dimensions & Heat Loss

B Flange Type Heat Loss Data

Table 2.18 Models 2A0110 and 4A0058

Heat Loss (W)
Drive Model Vg,';zge ND (Fc = 2 kHz) HD (Fc = 8 kHz) Wt. kg (Ib)
Internal External Total Internal External Total
2A0110 200 286 719 1005 211 510 721 23 (50.6)
Heat Loss (W)
Drive Model Voltage |input Type ND (Fc = 2 kHz) HD (Fc = 8 kHz) Wt. kg (Ib)
Internal External Total Internal External Total
4A0058 400 6-Pulse 215 471 686 170 349 519 23 (50.6)

B Flange Type Panel Cutout Dimensions for External Heatsink Mounting

039
[10] . /
¢35
g}
Z 9
CUTOUT
© T 88 o T
* +
$g
Te
v d C
0.39 _| 10.12 0.35
[10] [257] [9]
12.13
[308]

11.15

= 9571

[283.2]

7.7

(8)-1/4 in. [M6]
/ THREADED HOLES

NOTES:

1. CUTOUT TOLERANCES:
+/- 0.02 in. [0.5 mm]

2. EXPOSED HEATSINK DEPTH
D=3.82 in. [97 mm] MINUS PANEL THICKNESS

3. MINIMUM RECOMMENDED PANEL
THICKNESS: 12 GA

Figure 2.28 Models 2A0110 and 4A0058

YASKAWA TOEPYAIP1W01G YASKAWA AC Drive - iQpump1000 User Manual

Unit: in. [mm]

71

m Mechanical Installation



2.2 Flange Type Enclosure (NEMA 12 Backside) Dimensions & Heat Loss

€ Flange Type Models 2A0138, 4A0072, and 5A0041 and 5A0052
B Flange Type Exterior and Mounting Dimensions

(2) EXTERNAL

/T~ COOLING FANS LIFTING AND EYEBOLT DETAILS

3 @0.79
> o d K] [@20]
o
e®” o o % 8
== © [— | {F
—— e —— f
[—=c=.=-am [= =memi =]
= = M8 THREAD _
NOTE: Spreader bar required to avoid damage during lifting.
8.22 2.36
. [60] (8) MOUNTING HOLES 6.05
[208.8] FOR 1/4 in. [M6] SCREWS —~— —] 0.4
[63.9] ‘ [239] ‘ 0.33 0.94 102
. 23.9
) (8.5] r [23.9] § AR [ e
2 \ZICR |
@ @ J & g Oo 0 ) [ |
- 2 g o
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< 5 5 °
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qp Z*%ﬂ“r?—m g g — 4 N
FRONT VIEW 0.33 E AIR
2 8.11 2 [8.5] 1016
[50.8] [206] [50.8] Ot;]1 .
HORIZONTAL MOUNTING DIM HORIZONTAL MOUNTING DIM HORIZONTAL MOUNTING DIM [258]
11.03 (2) MOUNTING BRACKETS
[280.2] USED DURING TRANSPORT ONLY
¢ REMOVE BEFORE INSTALLING
- m‘.; NOTE: Maximum surrounding air temperature is 50 °C (122 °F)
(Elalclalalz]
{ © v ©
s N
s 8
t 10.04
[255]
1[53%? Unit: in. [mm]

Figure 2.29 Models 2A0138, 4A0072, and 5A0041 and 5A0052
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2.2 Flange Type Enclosure (NEMA 12 Backside) Dimensions & Heat Loss

B Flange Type Heat Loss Data
Table 2.19 Models 2A0138, 4A0072, and 5A0041 and 5A0052

Heat Loss (W)
Drive Model Vg,';zge ND (Fc = 2 kHz) HD (Fc = 8 kHz) Wt. kg (Ib)
Internal External Total Internal External Total
2A0138 200 312 842 1154 250 662 912 28 (61.6)
Heat Loss (W)
. Voltage - =
Drive Model Class Input Type ND (Fc = 2 kHz) HD (Fc = 8 kHz) Wt. kg (Ib)
Internal External Total Internal External Total
4A0072 400 6-Pulse 265 605 870 217 484 701 27 (59.4)
Heat Loss (W)
Drive Model Voltage ND (Fc = 2 kHz) HD (Fc = 8 kHz) Wt. kg (Ib)
Internal External Total Internal External Total
5A0041 600 136 331 467 128 406 534 27 (59.4)
5A0052 166 428 594 161 527 688 27(59.4)
B Flange Type Panel Cutout Dimensions for External Heatsink Mounting
12.11 (8)-1/4 in. [M6]
[307.6] / THREADED HOLES
8.11
0.39
[0] [208]
7‘
CUTPOUT
—_ 9| « —
€8 58| 58
4 /(
)
0.39 11.06
[10] (281] 0.33
12.99 8-5]
[330]
NOTES:
1. CUTOUT TOLERANCES:
+/- 0.02 in. [0.5 mm]
2. EXPOSED HEATSINK DEPTH
D=3.81 in. [97 mm] MINUS PANEL THICKNESS
3. MINIMUM RECOMMENDED PANEL
THICKNESS: 12 GA Unit: in. [mm]
Figure 2.30 Models 2A0138, 4A0072, and 5A0041 and 5A0052
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2.2 Flange Type Enclosure (NEMA 12 Backside) Dimensions & Heat Loss

€ Flange Type Models 4A0088 and 4A0103

B Flange Type Exterior and Mounting Dimensions
LIFTING AND EYEBOLT DETAILS

(2) EXTERNAL 20.79
COOLING FANS [220]

[33.3]

M8 THREAD —/

NOTE: Spreader bar required to avoid damage during lifting.

74

10.72 2.36 6.43
[272.3] [60] _ (12) MOUNTING HOLES 1 nessy [
| 115 | FOR 1/4 in. [M6] SCREWS 0.45
[292] — ke 1.78 [11.5] _ 1.88
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0.41 q || 238 | 2 i
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8 8 4 g ® # o o
o ©F  TO o |
] FRONT VIEW E AR
[25.5] 0.11 10.16
2.08 9.76 2.08 [3] [258]
52711 [248] [52.7] (2) MOUNTING BRACKETS
HORIZONTAL MOUNTING DIM HORIZONTAL MOUNTING DIM HORIZONTAL MOUNTING DIM USED DURING TRANSPORT ONLY
13 REMOVE BEFORE INSTALLING
[330.2] . — o .
i NOTE: Maximum surrounding air temperature is 50 °C (122 °F)
it
e
{ (] (2]
~ =
o O
o =
t I
12.01
[305] Unit: i
15.35 nit: in. [mm]
[390]

Figure 2.31 Models 4A0088 and 4A0103
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2.2 Flange Type Enclosure (NEMA 12 Backside) Dimensions & Heat Loss

B Flange Type Heat Loss Data
Table 2.20 Models 4A0088 and 4A0103

Heat Loss (W)
Drive Model Vgl'f;ge Input Type ND (Fc = 2 kHz) HD (Fc = 8 kHz2) Wt. kg (Ib)
Internal External Total Internal External Total
4A0088 308 684 992 254 563 817 39 (85.8)
400 6-Pulse
4A0103 357 848 1205 299 723 1022 39 (85.8)

B Flange Type Panel Cutout Dimensions for External Heatsink Mounting

13.92 (12)-1/4 in. [M8]
[353.5] THREADED HOLES
9.76
0.39 [248]
[10] _‘ ¢
-
—47 N
)
o0 =
LK %
cuTouTt
<t —
N = o
S8 88| =&
* il
»4
58
n =
7¥ y ra + ’{/ ‘
039 } '
(o] 12.87 0.41
[327] [10.5]
1
[390]
NOTES:

1. CUTOUT TOLERANCES:
+/- 0.02 in. [0.5 mm]
2. EXPOSED HEATSINK DEPTH
D=3.97 in. [101 mm] MINUS PANEL THICKNESS

3. MINIMUM RECOMMENDED PANEL o
THICKNESS: 12 GA Unit: in. [mm]

Figure 2.32 Models 4A0088 and 4A0103
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2.2 Flange Type Enclosure (NEMA 12 Backside) Dimensions & Heat Loss

€ Flange Type Models 2A0169 and 2A0211, 4A0139 and 4A0165, and 5A0062 to 5A0099

W Flange Type Exterior and Mounting Dimensions
) EXTERNAL LIFTING AND EYEBOLT DETAILS

(@
/l‘ COOLING FANS 0.79
= [220]

| @)

[33.3]

M8 THREAD —/

NOTE: Spreader bar required to avoid damage during lifting.
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1.91 10.28 1.91 [27] 0.11 11.14 (2)-MOUNTING BRACKETS
[48.6] [261] [48.6] [3] [283] USED DURING TRANSPORT ONLY
HORIZONTAL MOUNTING DIM HORIZONTAL MOUNTING DIM HORIZONTAL MOUNTING DIM REMOVE BEFORE INSTALLING
13
[330.2] . A En o .
. NOTE: Maximum surrounding air temperature is 50 °C (122 °F)
|
4
{-— [ —I D
) ®
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[107) |
0

12.01
[305]
15.2
[386]

Unit: in. [mm]

Figure 2.33 Models 2A0169 and 2A0211, 4A0139 and 4A0165, and 5A0062 to 5A0099
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2.2 Flange Type Enclosure (NEMA 12 Backside) Dimensions & Heat Loss

B Flange Type Heat Loss Data
Table 2.21 Models 2A0169 and 2A0211, 4A0139 and 4A0165, and 5A0062 to 5A0099

Heat Loss (W)

Drive Model Voltage ND (Fc = 2 kHz) HD (Fc = <) Wt. kg (Ib)
Internal External Total Internal External Total
2A0169 200 380 1014 1394 306 816 1122 41 (90.2)
2A0211 473 1218 1691 378 976 1354 42(92.4)
<1> Carrier frequency is set to 8 kHz in model 2A0169 and set to 5 kHz in model 2A0211.
Heat Loss (W)
. Voltage = = <1>
Drive Model Class Input Type ND (Fc = 2 kHz) HD (Fc =<77) Wt. kg (Ib)
Internal External Total Internal External Total
4A0139 534 1215 1749 416 908 1324 45(99.0)
400 6-Pulse
4A0165 668 1557 2225 580 1340 1920 46 (101.2)
<1> Carrier frequency is set to 8 kHz in model 4A0139 and set to 5 kHz in model 4A0165.
Heat Loss (W)
Drive Model Voltage ND (Fc = 2 kHz) HD (Fc = <'>) Wt. kg (Ib)
Internal External Total Internal External Total
5A0062 279 791 1070 335 1272 1607 45(99.0)
5A0077 600 329 959 1288 379 1457 1836 45(99.0)
5A0099 412 1253 1665 352 1267 1619 45(99.0)
<1> Carrier frequency is set to 8§ kHz in models 5A0062 and SA0077 and set to 5 kHz in model 5SA0099.
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2.2 Flange Type Enclosure (NEMA 12 Backside) Dimensions & Heat Loss

B Flange Type Panel Cutout Dimensions for External Heatsink Mounting

14.1

[358.2]
10.28

(12)-1/4 in. [M86]

[261]

/ THREADED HOLES

0.39
101 7} ‘ /|
v
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© =
4 cutouTt {
N = ® —
© v 5 = - &
S e e 98
* d
74
08
© -
q |
3 2% — *
0.39
[10] 13.07 L 0.33
[332] | 106 [89
15.18 [27]
[385.5]
NOTES:

1. CUTOUT TOLERANCES:

+/- 0.02 in. [0.5 mm]

2. EXPOSED HEATSINK DEPTH
D=4.21 in.[107 mm] MINUS PANEL THICKNESS

3. MINIMUM RECOMMENDED PANEL

THICKNESS: 12 GA

Unit: in. [mm]

Figure 2.34 Models 2A0169 and 2A0211, 4A0139 and 4A0165, and 5A0062 to 5A0099
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2.2 Flange Type Enclosure (NEMA 12 Backside) Dimensions & Heat Loss

€ Flange Type Models 2A0250 and 2A0312, 4A0208, and 5A0125 and 5A0145
B Flange Type Exterior and Mounting Dimensions

LIFTING AND EYEBOLT DETAILS

(2) EXTERNAL
FCOOLING FANS 20.98

[225]

[41.5]

M10 THREAD —/

NOTE: Spreader bar required to avoid damage during lifting.

156 2.36 (13)-MOUNTING HOLES
[396.2] [60] FOR 3/8 in. [M10] SCREWS 6
0.59 [152.5] 167
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3.15 13.39 3.15 0.13 12.99
[80] [340] [80] [3] [330]

HORIZONTAL MOUNTING DIM

5
[127]

HORIZONTAL MOUNTING DIM HORIZONTAL MOUNTING DIM

(2) MOUNTING BRACKETS
USED DURING TRANSPORT ONLY
REMOVE BEFORE INSTALLING

NOTE: Maximum surrounding air temperature is 50 °C (122 °F)

16.93
[430]

22.05

Unit: in. [mm]

YASKAWA TOEPYAIP

[560]

Figure 2.35 Models 2A0250 and 2A0312, 4A0208, and 5A0125 and 5A0145

1W01G YASKAWA AC Drive - iQpump1000 User Manual

Mechanical Installation



2.2 Flange Type Enclosure (NEMA 12 Backside) Dimensions & Heat Loss

B Flange Type Heat Loss Data
Table 2.22 Models 2A0250 and 2A0312, 4A0208, and 5A0125 and 5A0145

Heat Loss (W)
Drive Model Vgl';ige ND (Fc = 2 kHz) HD (Fc = 5 kHz) Wt. kg (Ib)
Internal External Total Internal External Total
2A0250 200 594 1764 2358 466 1514 1980 83 (183)
2A0312 665 2020 2685 588 1936 2524 88 (194)
Heat Loss (W)
Drive Model Vg,';";ge Input Type ND (Fc = 2 kHz) HD (Fc = 5 kHz) Wt. kg (Ib)
Internal External Total Internal External Total
4A0208 400 6-Pulse 607 1800 2407 541 1771 2312 87 (191)
Heat Loss (W)
Drive Model Veltage ND (Fc = 2 kHz) HD (Fc = 2 kHz) Wt. kg (Ib)
Internal External Total Internal External Total
5A0125 600 537 1641 2178 422 1328 1750 87 (191)
5A0145 603 1860 2463 508 1638 2146 87 (191)

B Flange Type Panel Cutout Dimensions for External Heatsink Mounting

19.69
[500]
13.39
[340] (13)-3/8 in. [M10]

0.59 /_THREADED HOLES
0.57 _“I ~[15]
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%
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N
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os7 | | 05
' 185 [13.5]
[470] L 1{;‘62]
22.05
[560]
NOTES:

1. CUTOUT TOLERANCES:
+/- 0.02 in. [0.5 mm]
2. EXPOSED HEATSINK DEPTH
D=5.00 in. [127 mm] MINUS PANEL THICKNESS

3. MINIMUM RECOMMENDED PANEL o
THICKNESS: 10 GA Unit: in. [mm]

Figure 2.36 Models 2A0250 and 2A0312, 4A0208, and 5A0125 and 5A0145
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2.2 Flange Type Enclosure (NEMA 12 Backside) Dimensions & Heat Loss

€ Flange Type Models 2A0360 and 2A0415, 4A0250 to 4A0362, and 5A0192 and 5A0242

B Flange Type Exterior and Mounting Dimensions

(3) EXTERNAL
COOLING FANS

17.61 2.36
[447.3] [60]

! !
= [ 88
3 3 <&
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1o ‘,_.
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Su=3 IC
28 | |
1.06 1 o o Sﬁ
[26.9] Hs e m‘—‘
i 8fi
‘ E,_ 1) o -(ﬂ
f FRONT VIEW L
3.76 13.78 3.76
[95.6] [350] [95.6]
HORIZONTAL MOUNTING DIM HORIZONTAL MOUNTING DIM HORIZONTAL MOUNTING DIM
[ 19.97 |
[507.2]
4.99
[126.8]
18.9
[480]
23.62
[600]
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(13)-MOUNTING HOLES

0.59 FOR 3/8 in. [M10] SCREWS
[15] 1.47

r [37.4]

N
.-b VERTICAL MOUNTING DIM VERTICAL MOUNTING DIM VERTICAL MOUNTING DIM
~

[37.4]

M10 THREAD—/

LIFTING AND EYEBOLT DETAILS

@0.98
[@25]

J

1.63
[41.5]

NOTE: Spreader bar required to avoid damage during lifting.

1.77
[44.9]

6.7
[170.1]

|——

1.87

§ AR r [47.5]

28.77

[730.7]

21.85
[5655]

[820]

[725]
32.28

0.11

13.78

[3]

[350]

(2) MOUNTING BRACKETS
USED DURING TRANSPORT ONLY
REMOVE BEFORE INSTALLING

NOTE: Maximum surrounding air temperature is 50 °C (122 °F)

Unit: in. [mm]

Figure 2.37 Models 2A0360 and 2A0415, 4A0250 to 4A0362, and 5A0192 and 5A0242
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2.2 Flange Type Enclosure (NEMA 12 Backside) Dimensions & Heat Loss

B Flange Type Heat Loss Data

Table 2.23 Models 2A0360 and 2A0415, 4A0250 to 4A0362, and 5A0192 and 5A0242
Heat Loss (W)
Drive Model Voltage ND (Fc = 2 kHz) HD (Fc = <'>) Wt. kg (Ib)
Internal External Total Internal External Total
2A0360 200 894 2698 3592 783 2564 3347 108 (238)
2A0415 954 2672 3626 954 2672 3626
<I> Carrier frequency is set to 5 kHz in model 2A0360 and set to 2 kHz in model 2A0415.
Heat Loss (W)
Drive Model Voltage | Input Type ND (Fc = 2 kHz) HD (Fc = <7>) Wt. kg (Ib)
Internal | External Total Internal External Total
4A0250 803 2379 3182 715 2360 3075 106 (233)
4A0296 400 6-Pulse 905 2448 3353 787 2391 3178 112 (246)
4A0362 1130 3168 4298 985 3075 4060 117 (257)
<I> Carrier frequency is set to 5 kHz in models 4A0250 and 4A0296, and set to 2 kHz in model 4A0362.
Heat Loss (W)
Drive Model Vgl';asge ND (Fc = 2 kHz) HD (Fc = 2 kHz) Wt. kg (Ib)
Internal External Total Internal External Total
5A0192 600 769 2420 3189 648 2114 2762 117 (257)
5A0242 1131 3100 4231 896 2526 3422 117 (257)
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2.2 Flange Type Enclosure (NEMA 12 Backside) Dimensions & Heat Loss

B Flange Type Panel Cutout Dimensions for External Heatsink Mounting

21.31
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(5412 (13)-3/8 in. [M10]
13.78 THREADED HOLES
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©
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[15.1] 19.78 0.67
[502.5] | 147 [16.9]
37.4
22.54 1B7.4
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NOTES:
1. CUTOUT TOLERANCES:
+/- 0.02 in. [0.5 mm]
2. EXPOSED HEATSINK DEPTH
D=4.99 in. [127 mm] MINUS PANEL THICKNESS
3. MINIMUM RECOMMENDED PANEL .
THICKNESS: 10 GA Unit: in. [mm]

Figure 2.38 Models 2A0360 and 2A0415, 4A0250 to 4A0362, and 5A0192 and 5A0242
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2.2 Flange Type Enclosure (NEMA 12 Backside) Dimensions & Heat Loss

€ Flange Type Model 4A0414

B Flange Type Exterior and Mounting Dimensions

LIFTING AND EYEBOLT DETAILS

(3) EXTERNAL @1.18
COOLING FANS [@30]

M12 THREAD
18.1 2[63(?] (20-MOUNTING HoLEs ~ NOTE: Spreader bar required to avoid damage during lifting.
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HORIZONTAL MOUNTING DIM [3] [(370]
[ 19.89 |
[5605.2] (2) MOUNTING BRACKETS
| F‘ USED DURING TRANSPORT ONLY
REMOVE BEFORE INSTALLING
5.19 NOTE: Maximum surrounding air temperature is 50 °C (122 °F)
[131.8] !
O () () (-] @ O
18.9
[480]
25.39 Unit: in. [mm]
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Figure 2.39 Model 4A0414
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2.2 Flange Type Enclosure (NEMA 12 Backside) Dimensions & Heat Loss

B Flange Type Heat Loss Data

Table 2.24 Model 4A0414

Heat Loss (W)
Drive Model Vg,';zge ND (Fc = 2 kHz) HD (Fc = 8 kHz) Wt. kg (Ib)
Internal External Total Internal External Total
4A0414 400 1295 3443 4738 1164 3578 4742 138 (304)
B Flange Type Panel Cutout Dimensions for External Heatsink Mounting
23.82
[605]
11.91 (20)-3/8 in. [M10]
1.46 (302.5] THREADED HOLES
[37.2] _‘ ¢
¥ X/
2|8
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¥ $ -
2|8
W\ AT A7 TH 4
1.46
[37.2] | 079
20.47 [20]
[520]
25.39
645
NOTES:
1.CUTOUT TOLERANCES:
+/- 0.02 in. [0.5 mm]
2. EXPOSED HEATSINK DEPTH
D=5.19 in. [132 mm] MINUS PANEL THICKNESS
3. MINIMUM RECOMMENDED PANEL Unit: |
THICKNESS: 10 GA nit: in. [mm]
Figure 2.40 Model 4A0414
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2.2 Flange Type Enclosure (NEMA 12 Backside) Dimensions & Heat Loss

€ Flange Type Models 4A0515 and 4A0675
B Flange Type Exterior and Mounting Dimensions
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[812] Unit: in. [mm]
Figure 2.41 Models 4A0515 and 4A0675
W Flange Type Heat Loss Data
Table 2.25 Models 4A0515 and 4A0675
Heat Loss (W)
Drive Model Vgl';zge ND (Fc = 2 kHz) HD (Fc = 8 kHz) Wt. kg (Ib)
Internal External Total Internal External Total
4A0515 400 1668 4850 6518 1386 3972 5358 223 (492)
4A0675 2037 4861 6898 1685 4191 5876 228 (503)
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2.2 Flange Type Enclosure (NEMA 12 Backside) Dimensions & Heat Loss

B Flange Type Panel Cutout Dimensions for External Heatsink Mounting
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0se [ oss
' 27.17 [16]
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31.97
[812]
NOTES:

1. CUTOUT TOLERANCES:
+/-0.02 in. [0.5 mm]

2. EXPOSED HEATSINK DEPTH
D=7.71 in. [196 mm] MINUS PANEL THICKNESS

3. MINIMUM RECOMMENDED PANEL .
THICKNESS: 10 GA Unit: in. [mm]

Figure 2.42 Models 4A0515 and 4A0675
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2.2 Flange Type Enclosure (NEMA 12 Backside) Dimensions & Heat Loss

€ Flange Type Models 4A0930 and 4A1200
B Flange Type Exterior and Mounting Dimensions

(6) EXTERNAL . . o . . i
COOLING FANS 7 NOTE: Maximum surrounding air temperature is 50 °C (122 °F)
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g X
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o S 3L S
1 FRONT VIEW L 2.72 LIFTING AND EYEBOLT DETAILS
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3.88 12.99 17.32 12.99 3.88 ‘3(;;35 _
[98.5] [330] [440] [330] [98.5] (23]
HORIZONTAL MOUNTING DIM (20) MOUNTING HOLES © —
FOR 1/2 in. [M12] SCREWS “ 3
| 49.46 N o=
‘ [1256.2]
M16 THREAD /D

NOTE: Spreader bar required to avoid damage during lifting.

Unit: in. [mm]

Figure 2.43 Models 4A0930 and 4A1200

B Flange Type Heat Loss Data
Table 2.26 Models 4A0930 and 4A1200

Heat Loss (W)
Drive Model Veltage ND (Fc = 2 kHz) HD (Fc = 8 kHz) Wt. kg (Ib)
Internal External Total Internal External Total
4A0930 400 2952 8476 11428 2455 6912 9367 575 (1265)
4A1200 3612 8572 12184 3155 7626 10781 587 (1291)
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2.2 Flange Type Enclosure (NEMA 12 Backside) Dimensions & Heat Loss

B Flange Type Panel Cutout Dimensions for External Heatsink Mounting
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1. EXPOSED HEATSINK DEPTH

D=5.75 in. [146 mm] MINUS PANEL THICKNESS
2. MINIMUM RECOMMENDED PANEL

THICKNESS: 10 GA

Figure 2.44 Models 4A0930 and 4A1200
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2.2 Flange Type Enclosure (NEMA 12 Backside) Dimensions & Heat Loss

This Page Intentionally Blank
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Electrical Installation

This chapter explains proper procedures for wiring the control circuit terminals, motor, and power

supply.
3.1 STANDARD CONNECTION DIAGRAM........ccottteerirrrrrennnrr e rrenssss e rrnnnsssssessnnnsses 92
3.2 MAIN CIRCUIT CONNECTION DIAGRAM.......cccoiitiriteirrres e rres e rens e sens s rensssennes 95
3.3 TERMINAL BLOCK CONFIGURATION........coitieiirreencerreenserrens s remns s s e emnss s s ennnas 929
3.4 TERMINAL COVER.. ...ttt irrteeis s s reesss s s s s ssasss s s s s s nnnss s s s s snnsssssessnnnsssssennnnns 101
3.5 HOA KEYPAD AND FRONT COVER.......cuiiiteiireee e rees s renssssnss s s snss s snnsnsens 103
3.6 TOP PROTECTIVE COVER.......ooiireeeciiirrcence s srsnsnss s s esmasss s s s ennsss s e s s nnnsssssennns 106
3.7 MAIN CIRCUIT WIRING.....ccouciiiitieiirirrensrssrremsssssrrnnssssserssnsssssesnnnsssssesnnnssssersnnns 107
3.8 CONTROL CIRCUIT WIRING....... .o iiteiirieirreirreasssresssrsnssresssssnsssrnnsssnnssssnnssrens 120
3.9 CONTROL I/O CONNECTIONS.........coiiieeecirirreens s rrsmsss s s s s nnss s e e s snnsss s s s s nmnssseennns 125
3.10 CONNECT TO A PC.....eeiiiireeeir i rrteee s s s e esss s e s s s s nsss s s s s nnns s s s s s nnnss s e s e nmnsssssennnnns 130
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3.1 Standard Connection Diag_jram

3.1 Standard Connection Diagram

Connect the drive and peripheral devices as shown in Figure 3.1. It is possible to set and run the drive via the digital operator
without connecting digital I/O wiring. This section does not discuss drive operation; Refer to Start-Up Programming &
Operation on page 131 for instructions on operating the drive.

NOTICE: /nadequate wiring could result in damage to the drive. Install adequate branch circuit short circuit protection per applicable codes.
The drive is suitable for circuits capable of delivering not more than 100,000 RMS symmetrical amperes, 240 Vac maximum (200 V class),
480 Vac maximum (400 V class), 600 Vac maximum (600 V class).

NOTICE: When the input voltage is 440 V or higher or the wiring distance is greater than 100 meters, pay special attention to the motor
insulation voltage or use a drive duty motor. Failure to comply could lead to motor insulation breakdown.

NOTICE: Do not connect AC control circuit ground to drive enclosure. Improper drive grounding can cause control circuit malfunction.
Note: The minimum load for the relay outputs M1-M2, M3-M4, MA-MB-MC, and MD-ME-MF is 10 mA.
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3.1 Standard Connection Diag_;ram

Terminals -, +1, +2, B1, B2 are
for connection options. Never
connect power supply lines to
these terminals

DC link choke<1>

Main
Three-Phase Switch Fuse
Power Supply R —
200 to 600 V
50/60 Hz ~ =

(Dependingon T —— _—t—p———""

model capacity)

Models 4A0930 and 4A1200
are compatible with
12-phase rectification

Forward Run / Stop

© R/IL1

(option)

Uiy Braki ist
i ; ------{22- Braking resistor
1Jumper; : | (option)<2>

S
+2 1 - B B2

iQpump1000
(Gontol Gt ) <3>

Option board

S/L2
TIL3

Through Mode

connectors

CN5-C

)
i
e

Ext. Pump Fault

CN5-B

J

Fault Reset

CN5-A

Multi-function Multi Setpoint 1

(default setting)
HAND Mode

HAND Mode 2

Through Mode

l
I
I
digtial inputs I
l
I
I
I

Sink / Source mode

S4 Ei@ Terminal board
S5 i@ jumpers and switches
= DIP Switch S2
@ Term. Res. On/Off
S6 {7 o
B BJV Jumper S1
S7 i@: = A1/A2/A3 Volt./Curr.
= [e) E [e) J‘ Selection
S8
= ; i Jumper S5
SN : i AM/FM Volt./Curr.
00 \ Selection

selection wire link ___|
(default: Sink) <4>

2kQ

Multi-function
analog/pulse
train inputs

+24 V <5>

Shield ground terminal
Pulse Train Input (max 32 kHz)

Power supply +10.5 Vdc, max. 20 mA

Analog Input 1 (Frequency Bias H3-02)
0 to +/-~10Vdc (20 kQ)
4 to 20 mA (250 Q) / 0 to 20 mA (250 Q)

Analog Input 2 (PID Feedback H3-10)
0 to +10Vdc (20 kQ
41020 mA (250 Q) / 0 to 20 mA (250 Q) <7>

A3 Analog Input 3 (HAND Freq. Reference H3-06)
0 to +/-10Vdc (20 kQ)
AC 41020 mA (250 Q) /0 to 20 mA (250 Q) <8>
ov Note: When A1 & A3 using current input
Resolution = 10 bit plus sign
{Termination resistor |
(120 Q, 112 W)

i DIP
__i Switch S2

MEMOBUS/Modbus comm. N
RS-422/RS-485 ¥

max. 115.2 kBps

+
Transducer *© SN
Supply

(max. 150 mA)

Factory
Installed
Jumper

24V

AC

u/m
VIT2 @
WIT3©

Fault output

250 Vac, max. 1A
30 Vdc, max 1A
(min. 5 Vdc, 10 mA)

250 Vac, max. 1A
30 Vdc, max 1A
(min. 5 Vdc, 10 mA)

Multi-function relay output (During Freq.
250 Vac, max. 1A
30 Vdc, max 1A
(min. 5 Vdc, 10 mA)

Output H2-01)

} Multi-function relay output (Fault H2-03)

M3 Multi-function relay output (Pressure Reached
m 250 Vac, max. 1A H2-02) <10>
30 Vdc, max 1A
(min. 5 Vdc, 10 mA)
FM Multi-function analog output 1

+| (Output frequency)
FM)>=-10 to +10 Vdc (2mA)
or4to20 mA <12>

Multi-function analog output 2

AM | (Output current)

-10 to +10 Vdc (2mA)
or4to20 mA <12>

\/A
¥ /
0V T

E E}C;L 4[

=5 shielded line <2~

twisted-pair shielded line () control circuit terminal

(© main circuit terminal

Figure 3.1 Drive Standard Connection Diagram (example: model 2A0040)

YASKAWA TOEPYAIP1W01G YASKAWA AC Drive - iQpump1000 User Manual

93

n Electrical Installation



3.1 Standard Connection Diag_jram

<I> Remove the jumper when installing a DC link choke. Models 2A0110 to 2A0415 and 4A0058 to 4A1200 come with a built-in DC link choke.

<2> Set L8-55 to 0 to disable the protection function of the built-in braking transistor of the drive when using an optional regenerative converter or
dynamic braking option. Leaving L8-55 enabled may cause a braking resistor fault (rF). Additionally, disable Stall Prevention (L3-04 = 0) when
using an optional regenerative converter, regenerative or braking units, or dynamic braking option. Leaving If L3-04 enabled may prevent the drive
from stopping within the specified deceleration time.

<3> Supplying power to the control circuit separately from the main circuit requires 24 V power supply (option).

<4> This figure illustrates an example of a sequence input to S1 through S8 using a non-powered relay or an NPN transistor. Install the wire link between
terminals SC-SP for Sink mode, between SC-SN for Source mode, or leave the link out for external power supply. Never short terminals SP and
SN, as it will damage the drive.

<5> This voltage source supplies a maximum current of 150 mA.

<6> The maximum output current capacity for the +V terminal on the control circuit is 20 mA. Never short terminals +V and AC, as it can cause erroneous
operation or damage the drive.

<7> Set jumper S1 to select between a voltage or current input signal to terminal A2. The default setting is for current input.

<8> Set jumper S1 to select between a voltage or current input signal to terminal A1 and A3. The default setting is for voltage input.

<9> Set DIP switch S2 to the ON position to enable the termination resistor in the last drive in a MEMOBUS/Modbus network.

<10> H2-02 Default = F (Through Mode) in drive software versions PRG: 8551 and earlier.

<11> Use jumper S5 to select between voltage or current output signals at terminals AM and FM. Set parameters H4-07 and H4-08 accordingly.

<12> Monitor outputs work with devices such as analog frequency meters, ammeters, voltmeters, and wattmeters. They are not intended for use as a
feedback-type signal.

WARNING! Sudden Movement Hazard. Do not close the wiring for the control circuit unless the multifunction input terminal parameters are
properly set. Improper sequencing of run/stop circuitry could result in death or serious injury from moving equipment.

WARNING! Sudden Movement Hazard. Ensure start/stop and safety circuits are wired properly and in the correct state before energizing
the drive. Failure to comply could result in death or serious injury from moving equipment. When programmed for 3-Wire control, a momentary
closure on terminal S1 may cause the drive to start.

WARNING! Sudden Movement Hazard. Confirm the drive I/O signals and external sequence before executing the application preset
function. Executing the application preset function or setting A1-03 # 0 will change the drive I/O terminal functions and may cause unexpected
equipment operation. Failure to comply may cause death or serious injury.

NOTICE: When using the automatic fault restart function with wiring designed to shut off the power supply upon drive fault, make sure the

drive does not trigger a fault output during fault restart (L5-02 = 0, default). Failure to comply will prevent the automatic fault restart function
from working properly.
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3.2 Main Circuit Connection Diagram

3.2 Main Circuit Connection Diagram

Refer to diagrams in this section when wiring the main circuit of the drive. Connections may vary based on drive capacity.
The DC power supply for the main circuit also provides power to the control circuit.

NOTICE: Do not use the negative DC bus terminal “=” as a ground terminal. This terminal is at high DC voltage potential. Improper wiring
connections could damage the drive.

NOTICE: Route motor leads U/T1, V/T2 and W/T3 separate from all other leads to reduce possible interference and noise related issues.
Failure to comply may result in abnormal operation of drive and nearby equipment.

€@ Three-Phase 200 V Class Models 2A0004 to 2A0081
Three-Phase 400 V Class Models 4A0002 to 4A0044
Three-Phase 600 V Class Models 5A0003 to 5A0032

B1 B2

3%

Current
sensor

OUIT1
OVIT2
QWIT3

Control
8@% Gate board 4 Yoard [ Operator

Figure 3.2 Connecting Main Circuit Terminals

€@ Three-Phase 200 V Class Models 2A0110, 2A0138
Three-Phase 400 V Class Models 4A0058, 4A0072
Three-Phase 600 V Class Models 5A0041, 5A0052

B1 B2

&

&1

Current
sensor

RIL1O
S/L2
TIL3O

O U/m
O VIT2
O WIT3

Control | |
Gate board board Operator

r?

Figure 3.3 Connecting Main Circuit Terminals
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3.2 Main Circuit Connection Diagram

@ Three-Phase 200 V Class Models 2A0169 to 2A0211
Three-Phase 400 V Class Models 4A0088 to 4A0139
Three-Phase 600 V Class Models 5A0062 to 5A0099

@3

Current
sensor

. oOum
1 \ K} OVIT2
p OWIT3

Control
Gate boardH board

Operator

Figure 3.4 Connecting Main Circuit Terminals

@ Three-Phase 200 V Class Models 2A0250 to 2A0415
Three-Phase 400 V Class Models 4A0165 to 4A0675
Three-Phase 600 V Class Models 5A0125 to 5A0242

@3

&1
Current
sensor
RIL1O [ O uIm
s/L2 — 1® \ @g OVIT2
TIL3O [ O WIT3
©
Control
Gate board board |l Operator
9

Figure 3.5 Connecting Main Circuit Terminals
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3.2 Main Circuit Connection Diagram

€@ Three-Phase 400 V Class Models 4A0930, 4A1200

@3

Current
sensor

! OUIT1
1® | E} OVIT2
q OWIT3

Control
Gate board board |1 Operator

Figure 3.6 Connecting Main Circuit Terminals

Note: Models 4A0930 and 4A 1200 are compatible for operation with 12-pulse rectification. Refer to 12-Pulse Rectification on page 97 for
details.

€ Single-Phase Connections

Use terminals R/L1 and S/L2 to connect single-phase power.

&€ 12-Pulse Rectification

B Removing the Jumper

Models 4A0930 and 4A 1200 are compatible for operation with 12-pulse rectification. Operation with 12-pulse rectification
requires the user to separately prepare a 3-winding transformer for the power supply. Contact Yaskawa or your nearest sales
representative for transformer specifications.

WARNING! Fire Hazard. Failure to remove jumpers shorting the power supply terminals on the main circuit when operating with 12-pulse
rectification may cause death or serious injury by fire.

B Application Notes

Models 4A0930 and 4A 1200 are shipped from the factory with jumpers short-circuiting terminals R/L1-R1/L11, S/L2-S1/
L21, and T/L3-T1/L31.

Remove M5 screws and jumpers as shown in Figure 3.7 to operate with 12-pulse rectification.
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3.2 Main Circuit Connection Diag_jram

Jumper

S1/L21
R1/L11

T1/L31

Figure 3.7 Removing the Jumper
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3.3 Terminal Block Configuration

3.3 Terminal Block Configuration

Figure 3.8 to Figure 3.11 show the different main circuit terminal arrangements for the drive capacities.

[ <l
2A0030, 0040
4A0018, 0023
5A0011

2A0004, 0006, 0008, 0010, 0012, 0018, 0021

4A0002, 0004, 0005, 0007, 0009, 0011

5A0003, 0004, 0006, 0009 -
B1 B2

[eleicismisisicic

]R/L1 SIL2TIL3 - +1 +2 UTIVIT2 WIT3|

2A0056
4A0031, 0038, 0044 2A0069, 0081
5A0017, 0022, 0027, 0032

igiisiie e ieiiciia

L A RIL1 SL2 TIL3 - UM VIT2 WIT3F
JRIL1 SIL2 T3 +1  +2 UM VT2 WIT3 o

O~ @

- @FE 2O

Figure 3.9 Main Circuit Terminal Block Configuration (continued)
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3.3 Terminal Block Configuration

2A0110, 0138
4A0058, 0072

5A0041, 0052 4A0088, 0103

RL1T SL2 T3 - + +3 UM VT2 W3

SIL2
TO@&

2A0169, 0211, 0250, 0312, 0360, 0415 <1>
4A0139, 0165, 0208, 0250, 0296, 0362 <1>
5A0062, 0077, 0099, 0125, 0145, 0192, 0242 <1>

/W
- +1 +3

- + +3 ®

T T SO OO oo jr—Tr
S MNET (== ol RIL1_SL2 T3 o (o UM

L i ! L O OO OTTC T
RL1  Sl2 T3 ey : L

il i S Lol

Figure 3.10 Main Circuit Terminal Block Configuration (continued)

<1> Terminal block design differs slightly for models 2A0250 to 2A0415, 4A0208 to 4A0362, and 5SA0125 to 5A0242.

[ EO ° A /A ° OE
{ s © © © m 1 8 8
8 18) 3 8
= 4A0930, 1200 =
4A0515, 0675
—] —
- + +3 - #1143 - 4+ 3 el
D © D O = D O = © O l© OEO © F ““““““ % 50 010 OFEO © B s
€] ) © © = . s
C“j T W w e W 9 e el OOFOOHOO[ [ Rizfelel=Relsl=Aelohgs :
@4°P RL1  SL2 T3 § E Uum  vm2  WIT3 |9°p =1 | |RULH S T ;I ; / /T /TI : L
50 OF[O OFO OO OFO OFO O | ey comomee
- N ﬁ;@ N - RIL1 §IL2 TIL3 JJH UM VT2 WIT3
o 29 OFO OFI0 OF -2k =, ~eleiol® OFO OFO O cale ~, — —er=s |,
= nte-e n 667 ¥ ]

Figure 3.11 Main Circuit Terminal Block Configuration (continued)
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3.4 Terminal Cover

3.4 Terminal Cover

Follow the procedure below to remove the terminal cover for wiring and to reattach the terminal cover after wiring is complete.

€ Models 2A0004 to 2A0081, 4A0002 to 4A0044, 5A0003 to 5A0032 (IP20/NEMA 1, UL Type
1 Enclosure)

B Removing the Terminal Cover
1. Loosen the terminal cover screw using a #2 Phillips screwdriver. Screw sizes vary by drive model.

Figure 3.13 Removing the Terminal Cover on an IP20/UL Type 1 Enclosure Drive

B Reattaching the Terminal Cover

Power lines and signal wiring should pass through the opening provided. Refer to Wiring the Main Circuit Terminal on
page 119 and Wiring the Control Circuit Terminal on page 123 for details on wiring.

Reattach the terminal cover after completing the wiring to the drive and other devices.

Figure 3.14 Reattaching the Terminal Cover on an IP20/UL Type 1 Enclosure Drive

<1> Connect the ground wiring first, then the main circuit wiring, and finally the control circuit wiring.
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3.4 Terminal Cover

€ Models 2A0110 to 2A0250, 4A0208 to 4A1200, and 5A0125 to 5A0242 (IP00/Open Type
Enclosure)

B Removing the Terminal Cover
1. Loosen the screws on the terminal cover, then pull down on the cover.

Note: The terminal cover and the number of terminal cover screws differ depending on the drive model.

CAUTION! Do not completely remove the cover screws, just loosen them. If the cover screws are removed completely, the terminal
cover may fall off causing an injury.

Figure 3.15 Removing the Terminal Cover on an IP00/Open Type Enclosure Drive

2. Pull forward on the terminal cover to free it from the drive.

Figure 3.16 Removing the Terminal Cover on an IP00/Open Type Enclosure Drive

B Reattaching the Terminal Cover

After wiring the terminal board and other devices, double-check connections and reattach the terminal cover. Refer to Wiring
the Main Circuit Terminal on page 119 and Wiring the Control Circuit Terminal on page 123 for details on wiring.

Figure 3.17 Reattaching the Terminal Cover on an IP00/Open Type Enclosure Drive

<1> Connect the ground wiring first, then the main circuit wiring, and finally the control circuit wiring.
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3.5 HOA Keypad and Front Cover

3.5 HOA Keypad and Front Cover

Detach the HOA keypad from the drive for remote operation or when opening the front cover to install an option card.

NOTICE: Be sure to remove the HOA keypad prior to opening or reattaching the front cover. Leaving the HOA keypad plugged into the drive
when removing the front cover can result in erroneous operation caused by a poor connection. Firmly fasten the front cover back into place
before reattaching the HOA keypad.

€ Removing/Reattaching the HOA Keypad

B Removing the HOA Keypad

While pressing on the tab located on the right side of the digital operator, pull the HOA keypad forward to remove it from the
drive.

Figure 3.18 Removing the HOA Keypad

B Reattaching the HOA Keypad
Insert the HOA keypad into the opening in the top cover while aligning it with the notches on the left side of the opening.

Figure 3.19 Reattaching the HOA Keypad

€ Removing/Reattaching the Front Cover

B Removing the Front Cover

Models 2A0004 to 2A0081, 4A0002 to 4A0044, and 5A0003 to 5A0032

After removing the terminal cover and the HOA keypad, loosen the screw that affixes the front cover (models
2A0056,4A0038, 5A0022, and SA0027 do not use a screw to affix the front cover) . Pinch in on the tabs found on each side ﬂ
of the front cover, then pull forward to remove it from the drive.

Electrical Installation

Figure 3.20 Remove the Front Cover (2A0004 to 2A0081, 4A0002 to 4A0044, and 5A0003 to 5A0032)

Models 2A0110 to 2A0415 and 4A0058 to 4A1200
1. Remove the terminal cover and the HOA keypad.

2. Loosen the installation screw on the front cover.
3. Use a straight-edge screwdriver to loosen the hooks on each side of the cover that hold it in place.
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3.5 HOA Keypad and Front Cover

fle

=S
)
Hook d Hook
r hl
Front cover O° L= .-l Free hooks on both 4
installation screw © ® sides of the cover
® 2 ) ® @
= [=]
B €

Figure 3.21 Remove the Front Cover (2A0010 to 2A0415 and 4A0058 to 4A1200)

4. Unhook the left side of the front cover then swing the left side towards you as shown in Figure 3.22 until the cover
comes off.

Figure 3.22 Remove the Front Cover (2A0010 to 2A0415 and 4A0058 to 4A1200)
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B Reattaching the Front Cover

Models 2A0004 to 2A0081, 4A0002 to 4A0044, and 5A0003 to 5A0032
Reverse the instructions given in Remove the Front Cover (240004 to 240081, 440002 to 440044, and 540003 to 540032)
on page 103 to reattach the front cover. Pinch inwards on the hooks found on each side of the front cover while guiding it back

into the drive. Make sure it clicks firmly into place.

Models 2A0110 to 2A0415 and 4A0058 to 4A1200
1. Slide the front cover so the hooks on the top connect to the drive.

Figure 3.23 Reattach the Front Cover (2A0110 to 2A0415 and 4A0058 to 4A1200)

2. After connecting the hooks to the drive, press firmly on the cover to lock it into place.
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3.6 Top Protective Cover

Drive models 2A0004 to 2A0081, 4A0002 to 4A0044, and SA0003 to 5SA0032 are designed to IP20/NEMA 1, UL Type 1
specifications with a protective cover on the top. Removing this top protective cover or the bottom conduit bracket from an
IP20/NEMA 1, UL Type 1 enclosure drive voids the NEMA 1, UL Type 1 protection while maintaining IP20 conformity.

4 Removing the Top Protective Cover
Insert the tip of a straight-edge screwdriver into the small opening located on the front edge of the top protective cover. Gently
apply pressure as shown in the figure below to free the cover from the drive.

Note: Removing the top protective cover or the bottom conduit bracket from an IP20/UL Type 1 enclosure drive voids the UL Type 1 protection
while maintaining [P20 conformity.

Figure 3.24 Removing the Top Protective Cover

€ Reattaching the Top Protective Cover

Insert the two small protruding hooks on the rear side of the top protective cover into the provided mounting holes near the
back of the drive, then press down on the front side of the top protective cover to fasten the cover into place.

Protective Cover
Mounting Holes

Figure 3.25 Reattaching the Protective Cover
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3.7 Main Circuit Wiring

This section describes the functions, specifications, and procedures required to safely and properly wire the main circuit in
the drive.

NOTICE: Do not solder the ends of wire connections to the drive. Soldered wiring connections can loosen over time. Improper wiring practices
could result in drive malfunction due to loose terminal connections.

NOTICE: Do not switch the drive input to start or stop the motor. Frequently switching the drive on and off shortens the life of the DC bus
charge circuit and the DC bus capacitors, and can cause premature drive failures. For the full performance life, refrain from switching the
drive on and off more than once every 30 minutes.

Note:

Refer to Single-Phase Derating on page 329 for applying and protecting the drive when using single-phase input power.

Refer to Factory Recommended Branch Circuit Protection for UL Compliance on page 500 for details on fuse selection.

€ Factory Recommended Branch Circuit Protection

WARNING! Fire Hazard. Install adequate branch circuit protection according to applicable local codes and this manual. Failure to comply
could result in fire and damage to the drive or injury to personnel. The device is suitable for use on a circuit capable of delivering not more
than 100,000 RMS symmetrical amperes, 240 Vac (200 V class) and 480 Vac (400 V class), when protected by branch circuit protection
devices specified in this manual.
Branch circuit protection shall be provided by any of the following: Non-time delay Class J, T, or CC fuses sized at 300% of the drive input
rating, or Time delay Class J, T, or CC fuses sized at 175% of the drive input rating, or MCCB sized at 200% maximum of the drive input

rating.

Yaskawa recommends installing branch circuit protection according to maintain compliance with UL508C. Semiconductor
protective type fuses are preferred. Alternate branch circuit protection devices are also listed in this manual. Refer to Factory
Recommended Branch Circuit Protection on page 488 for details.

€ Main Circuit Terminal Functions

Table 3.1 Main Circuit Terminal Functions

Terminal Type
200V 2A0004 to 2A0169 to
Class 2a0081  |2A0110,2A0138| 50415 -
400 V : 4A0002 to 4A0088 to Function Page
Class Drive Model 4A0044 4A0058, 4A0072 4A0675 4A0930, 4A1200
600 V 5A0003 to 5A0062 to
Class 5A0032  |°A0041,5A0052|  T5p0545 -
R/L1 ]
S/L2 Main circuit power supply input dCrc;illgects line power to the
T/L3
R1-L11 Connects line power to the
drive 93
S1-L21 .
Main circuit power Remove the shorting bars
Not available supply in tp connecting R/L1-R1/L11,
T1-L1 upply tmpu S/L2-S1/L21, T/L3-T1/L31
when using 12-pulse
rectification.
U/T1
VIT2 Drive output Connects to the motor 93
W/T3
B1 Available for connecting a
Braking resistor Not available braking resistor or a braking -
B2 resistor unit option
D2 DC link choke Not available
o1 connection
(@1, 82)
(remove the For connecting:
ihortmg bar DC power supply + the drive to a DC power
etween input » DC power supply input (&1, ©) supply -
’  Braking unit connection (®3, ©) * dynamic braking options
DC power « aDC link chok
supply input a 1nx choke
(®1,0)
®3 Not available
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Terminal Type

200V 2A0004 to 2A0169 to

Class 2A0081  |2A0110,2A0138  “5a0415 -

400 V . 4A0002 to 4A0088 to Function Page

Class Drive Model 4A0044 4A0058, 4A0072 4A0675 4A0930, 4A1200

600 V 5A0003 to 5A0062 to

Class 5A0032  |°A0041,5A00521  “5ago4o =
For 200 V class: 100 Q or less

@ For 400 V class: 10 Q or less Grounding terminal 118

For 600 V class: 10 Q or less

Note: Use terminals B1 and © when installing a CDBR-type braking unit on drives with built-in braking transistors (Models 2A0004 to 2A0138,
4A0002 to 4A0072, and 5A0003 to 5A0052).

Wiring Fuses for Models 4A0930 and 4A1200

NOTICE: If a fuse is blown or an Ground Fault Circuit Interrupter (GFCI) is tripped, check the wiring and the selection of peripheral devices
to identify the cause. Contact Yaskawa before restarting the drive or the peripheral devices if the cause cannot be identified.

Install a fuse on the input side to protect drive wiring and prevent other secondary damage. Wire the fuse so that leakage
current in the upper controller power supply will trigger the fuse and shut off the power supply.

Select the appropriate fuse from Table 3.2.
Table 3.2 Input Fuses for Models 4A0930 and 4A1200

Voltage Selection Input Fuse (Example)

Class Model Input Voltage Current Etr 7:2';; Model Manufacturer Rating IFz’tr 7:2':)
4A0930 CS5F-1200 Fuji Electric  |AC500V, 1200 A| 276000

. 4A1%9_321¥th 480V 1500 A 1349000000050 FWH-1200A Bussman  |AC500V, 1200 A -

. rectibeation FWH-1000A Bussman  |AC500 V, 1000 A -
“C(llgs\s’ 4A1200 CS5F-1500 Fuji Electric  |AC500V, 1500 A| 351000

4A112 2_881\;veith 480V 1500 A 33210000000050 FWH-1600A Bussman  [AC500 V, 1600 A -

rectification FWH-1200A Bussman | AC500 V, 1200 A -
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€ Protecting Main Circuit Terminals

B Insulation Caps or Sleeves

Use insulation caps or sleeves when wiring the drive with crimp terminals. Take particular care to ensure that the wiring does
not touch nearby terminals or the surrounding case.

B Insulation Barrier

Insulation barriers are packaged with drive models 4A0414 through 4A 1200 to provide added protection between terminals.
Yaskawa recommends using the provided insulation barriers to ensure proper wiring. Refer to Figure 3.26 for instructions on
placement of the insulation barriers.

Insulation Barrier

Figure 3.26 Installing Insulation Barriers
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€ Main Circuit Wire Gauges and Tightening Torques

Use the tables in this section to select the appropriate wires and crimp terminals.
Gauges listed in the tables are for use in the United States.

Note: 1. Wire gauge recommendations based on drive continuous current ratings (ND) using 75 °C 600 Vac vinyl-sheathed wire assuming ambient
temperature within 40 °C and wiring distance less than 100 m.

2. Terminals ®1, ®2, ®3, ©, B1 and B2 are for connecting optional power devices. Use caution to connect only approved devices to the
correct terminal(s).

* Consider the amount of voltage drop when selecting wire gauges. Increase the wire gauge when the voltage drop is greater
than 2% of motor rated voltage. Ensure the wire gauge is suitable for the terminal block. Use the following formula to
calculate the amount of voltage drop:

Line drop voltage (V) =3 x wire resistance (/km) x wire length (m) x current (A) x 103

» Refer to instruction manual TOBPC72060000 or TOBPC72060001 for braking transistor option or braking resistor option
wire gauges.

» Use terminals ©1 and © when connecting a regenerative converter or a regen unit.

NOTICE: Do not connect a braking resistor to terminals &1 or . Failure to comply may cause damage to the drive circuitry.
 Use terminals B1 and © when installing a CDBR-type braking unit on drives with built-in braking transistors (models
2A0004 to 2A0138, 4A0002 to 4A0072, and 5SA0003 to SA0052).
NOTICE: Do not connect a braking resistor to terminals &1 or 6. Failure to comply may cause damage to the drive circuitry.
* Refer to UL Standards Compliance on page 496 for information on UL compliance.

Yaskawa recommends using closed-loop crimp terminals on all drive models. UL/cUL approval requires the use of closed-
loop crimp terminals when wiring the drive main circuit terminals on models 2A0110 to 2A0415 and 4A0058 to 4A1200. Use
only the tools recommended by the terminal manufacturer for crimping. Refer to Closed-Loop Crimp Terminal Size on page
496 for closed-loop crimp terminal recommendations.

The wire gauges listed in the following tables are Yaskawa recommendations. Refer to local codes for proper wire gauge
selections.

B Three-Phase 200 V Class
Table 3.3 Wire Gauge and Torque Specifications (Three-Phase 200 V Class)

Termina e | WosRema | sqow | Teemngtore
R/L1, S/L2, T/L3 14 14 to 10
2A0004 U/TL, V/T2, W/T3 14 14 to 10
Jaqy  |0°he2 - 141010 M (10610133)
2A0010 B1, B2 — 14 to 10
@ 10 <I> 1410 10
R/L1, S/L2, T/L3 12 140 10
U/T1, V/T2, W/T3 14 14 to 10
2A0012 o, 81, ®2 - 1410 10 M4 (1(1):2 :2 }'35.3)
Bl, B2 - 14 to 10
) 10 <I> 14t0 10
R/L1, S/L2, T/L3 10 12 to 10
U/T1, V/T2, W/T3 10 14 to 10
2A0018 e, 8l,®2 - 1410 10 M4 (I(I)é Eg }'35'3)
BI1, B2 - 14 to 10
@ 10 <I> 1410 10
R/LI, S/L2, T/L3 10 12t0 10
U/T1, V/T2, W/T3 10 12to 10
240021 e, 1, ®2 - 121010 M4 (1(1):2 o 1'35.3)
Bl, B2 - 14 to 10
) 10 <> 12to 10
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. : Recomm. Gauge Wire Range Screw Tightening Torque
Drive Model Hatirlogl AWG, kemil AWG, kemil Size N-m (Ib.in.)
R/LI, S/L2, T/L3 8 10106
U/T1, V/T2, W/T3 8 10to 6 M4 21t02.3
N o, 8l, ®2 - 10t0 6 (18.6 10 20.4)
BI, B2 - 1410 10
201025
<2>
S 8 10108 M5 (17.7 10 22.1)
R/LI, S/L2, T/L3 6 8106
U/T1, V/T2, W/T3 8 8to6 M4 21t023
2A0040 o, 01,92 - 6 (18.6 t0 20.4)
BI, B2 - 1210 10
201025
<2>
S 8 10108 M5 (17710 22.1)
R/LI, S/L2, T/L3 6104
54106.0
U/TL, V/T2, W/T3 6104 M6 @8 ss)
o, 81, ®2 - 6104
2A0056
27103.0
BI, B2 - 10t0 6 M5 23 910366)
54106.0
S 6 806 M6 (47.8 0 53.1)
R/LI, S/L2, T/L3 3 4103
9.9t011.0
U/TI, V/T2, W/T3 3 4103 M8 160074
o, 1, ®2 - 4103
2A0069
27103.0
BI, B2 - 8106 M5 23 910366)
54106.0
S 6 6tod M6 (47.8 t0 53.1)
R/LI, S/L2, T/L3 2 3102
9.9t011.0
UITI, V/T2, W/T3 2 3102 M8 16974
o, ®l, ®2 - 3102
2A0081
27103.0
Bl, B2 - 6 M5 (23.9 t0 26.6)
5.4106.0
S 6 6tod M6 (47.8 10 53.1)
R/LI, S/L2, T/L3 1/0 30 1/0
UITI, V/T2, W/T3 1/0 30 1/0
9t0 11
1 —
2A0110 0,8 2to 1/0 M8 (79.7 t0 97.4)
BI, B2 - 610 1/0
D 6 610 4
R/LI, S/L2, T/L3 20 110200
UITL, V/T2, W/T3 200 110200 o 181023
GED e, ®l - 1/0 to 3/0 (159 t0 204)
BI, B2 - 4102/0
9to 11
S 4 4 M8 (79.7 t0 97.4)
R/LI, S/L2, T/L3 40 2/0 t0 4/0
U/TI, V/T2, W/T3 40 3/0 t0 4/0
— 18 t0 23
2A0169 o, ol 1104/0 L (159 to 204)
®3 _ 1/0 t0 4/0
D 4 4102
R/LI, S/L2, T/L3 1/0 x 2P 1/0 10 2/0
U/TI, V/T2, W/T3 1/0 x 2P 1/0 t0 2/0
— 18 t0 23
240211 e, 01 1 to 4/0 M10 (159 to 204)
®3 - 1/0 t0 4/0
(@) 4 410 1/0
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q ; Recomm. Gauge Wire Range Screw Tightening Torque
Drive Model Terminal AWG, kcmil AWG, kcmil Size N-m (Ib.in.)
R/LI, S/L2, T/L3 3/0 x 2P 3/0 to 300
321040
U/T1, V/T2, W/T3 3/0 x 2P 3/0 to 300 M12 (285 to 354)
o, ®l - 3/0 to 300
2A0250
181023
@3 - 2 t0 300 M10 (159 10 204)
321040
@) 3 30 300 Mi2 (283 10 354)
R/LI, S/L2, T/L3 4/0 x 2P 3/0 to 300
321040
U/T1, V/T2, W/T3 3/0 x 2P 3/0 to 300 Mi2 (285 to 354)
o, ol - 3/0 to 300
2A0312
181023
@3 - 3/0 to 300 M10 (159 10 204)
321040
@) 2 210300 M12 (283 to 354)
R/L1, S/L2, T/L3 250 x 2P 4/0 10 600
321040
U/T1, V/T2, W/T3 4/0 x 2P 4/0 to 600 M12 (283 10 354)
o, ol - 250 to 600
2A0360
181023
o3 _ 3/0 to 600 M10 (159 to 204)
321040
@ 1 10 350 M12 (283 10 354)
R/L1, S/L2, T/L3 350 x 2P 250 to 600
321040
U/T1, V/T2, W/T3 300 x 2P 300 to 600 MI2 (2853 to 354)
o, ol - 300 to 600
2A0415
181023
@3 - 3/0 to 600 M10 (159 to 204)
o | 1t 350 MI2 321040

(283 to 354)

<1> Install a GFCI when using this wire gauge in accordance with [IEC/EN 61800-5-1.
<2> Install a GFCI, or use 10 mm? (AWG 8) copper wire when using this wire gauge in accordance with IEC/EN 61800-5-1.

Note: When connecting peripheral devices or options to terminals ©, ®1, ®3, B1, and B2, refer to the instruction manual for each device. For

more information, contact Yaskawa or your nearest sales representative.

B Three-Phase 400 V Class

Table 3.4 Wire Gauge and Torque Specifications (Three-Phase 400 V Class)

q : Recomm. Gauge Wire Range Screw Tightening Torque
P LA G Lzl AWG, kemil AWG, kemil Size N-m (lb.in.)
R/LI, S/L2, T/L3 14 1410 10
U/TIL, V/T2, W/T3 14 14t0 10
4A0002 12t01.5
e, 01,82 - 1410 10
4A0004 i ° M4 (10.6 to 13.3)
BI, B2 - 14 to 10
@ 12 <I> l4t0 12
R/LI, S/L2, T/L3 14 1410 10
U/T1, V/T2, W/T3 14 1410 10
4A0005 121015
4A0007 o,8l, ®2 - 14 to 10 M4 <101
WY (10.6 to 13.3)
BI, B2 - 1410 10
D 10<l> 1410 10
R/LI, S/L2, T/L3 12 1410 10
U/T1, V/T2, W/T3 14 14t0 10
12t015
e,0l, 82 - 1410 10
4A0011 , @1, o M4 (106 10 133)
BI, B2 - 14 to 10
@ 10 <I> 14t0 10
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. : Recomm. Gauge Wire Range Screw Tightening Torque
ik Lol Uatolee] AWG, kemil AWG, kcmil Size N-m (Ib.in.)
R/LI, S/L2, T/L3 10 12106
U/TL, V/T2, W/T3 10 12106 s 211023
4A0018 o, 81, 2 - 12106 (18.6 to 20.4)
BI, B2 - 1210 10
201025
<]>
S 10 141010 M> (17.7 10 22.1)
R/LI, S/L2, T/L3 10 10t0 6
U/T1, V/T2, W/T3 10 10t0 6 e 211023
GOE e, al,®2 - 12106 (18.6 10 20.4)
BI, B2 - 1210 10
201025
<]>
S 10 121010 M5 (17710 22.1)
R/LI, S/L2, T/L3 8 8106
3.6104.0
U/TL, V/T2, W/T3 8 10t0 6 (318 10 35.4)
e, o1, ®2 - 10t0 6 M5
4A0031
BI, B2 - 10t08 27103.0
(23.9 10 26.6)
54106.0
<2>
S 8 10108 M6 (47.8 0 53.1)
R/LI, S/L2, T/L3 6 8106
3.6104.0
U/TL, V/T2, W/T3 8 8106 (318 10 35.4)
e, ®l, 82 - 6 M5
4A0038
BI, B2 - 10108 27103.0
(23.9 10 26.6)
54106.0
S 6 10106 M6 (47.8 t0 53.1)
R/LI, S/L2, T/L3 6 604
541060
U/TL, V/T2, W/T3 6 6104 M6 @ sess)
o, ®l, ®2 - 6t0 4
4A0044
27103.0
BI, B2 - 10t0 8 M5 2391066)
5.4106.0
S 6 8106 M6 (47.8 10 53.1)
R/LI, S/L2, T/L3 6t0 4
U/TL, V/T2, W/T3 6104
9t0 11
1 —
F A ©.® btol M8 (79.7 t0 97.4)
BI, B2 8104
D 6 806
R/LI, S/L2, T/L3 3 4103
UITL, V/T2, W/T3 3 4103
9to 11
B ©, 81 4ol M8 (79.7 t0 97.4)
BI, B2 - 6103
D 6 6
R/LI, S/L2, T/L3 2 3t0 1/0
UITI, V/T2, W/T3 2 3t0 1/0
9t0 11
1 - 1
4A0088 6,0 3t01/0 M8 (79.7 t0 97.4)
®3 - 6t0 1/0
D 4 6to 4
R/LI, S/L2, T/L3 1/0 2t0 1/0
U/T1, V/T2, W/T3 1 2t0 1/0
9t 11
o ol - 3t0 1/0
4A0103 . 01/ M8 (79.7 t0 97.4)
®3 - 410 1/0
D 4 6to4

YASKAWA TOEPYAIP1W01G YASKAWA AC Drive - iQpump1000 User Manual

113

n Electrical Installation



3.7 Main Circuit Wiring

. ; Recomm. Gauge Wire Range Screw Tightening Torque
Dl Ll Uanrilesl AWG, kemil AWG, kemil Size N-m (Ib.in.)
R/L1, S/L2, T/L3 3/0 1/0 to 4/0
U/T1, V/T2, W/T3 2/0 1/0 to 4/0
18 to 23
1 —
4A0139 o,8 1/0 to 4/0 M10 (159 t0 204)
®3 - 310 4/0
&) 4 4
R/L1, S/L2, T/L3 4/0 3/0 to 4/0
U/T1, V/T2, W/T3 4/0 3/0 to 4/0
18 1023
1 - 1to4
4A0165 6,8 to 4/0 MI0 (159 to 204)
®3 - 1/0 to 4/0
@ 4 4102
R/L1, S/L2, T/L3 300 210 300
U/T1, V/T2, W/T3 300 210 300
~ 18 1023
4A0208 o, ol 1t0 250 M10 (159 t0 204)
®3 - 3103/0
(@) 4 410 300
R/LI, S/L2, T/L3 400 1 to 600
U/T1, V/T2, W/T3 400 1/0 to 600
- 18 t0 23
4A0250 e, ol 3/0 to 600 M10 (159 t0 204)
®3 - 1to 325
D 2 20350
R/L1, S/L2, T/L3 500 2/0 to 600
321040
U/T1, V/T2, W/T3 500 2/0 to 600 M12 (283 10 354)
o, ol - 3/0 to 600
4A0296
18 t0 23
®3 - 1t0325 M10 (159 to 204)
32 to 40
(@) 2 2t0 350 M12 (283 t0 354)
R/L1, S/L2, T/L3 4/0 x 2P 3/0 to 600
321040
U/TL, V/T2, W/T3 4/0 x 2P 3/0 to 600 M12 (283 10 354)
o,ol - 4/0 to 600
4A0362
18 1023
®3 - 3/0 to 600 M10 (159 to 204)
32 to 40
(@) 1 1 t0 350 M12 (283 to 354)
R/L1, S/L2, T/L3 300 x 2P 4/0 to0 300
U/T1, V/T2, W/T3 300 x 2P 4/0 to0 300
321040
1 —
4A0414 e,8 3/0 to 300 M12 (283 10 354)
®3 - 3/0 to 300
@ 1 1t03/0
R/L1, S/L2, T/L3 3/0 x 4P 3/0 to 300
U/T1, V/T2, W/T3 4/0 x 4P 3/0 to 300
~ 321040
4A0515 o, ®l 1/0 to 300 Mi2 (283 to 354)
®3 - 1/0 to 300
D 1/0 1/0 to 300
R/LI, S/L2, T/L3 300 x 4P 4/0 to 300
U/TI, V/T2, W/T3 300 x 4P 4/0 to 300
~ 32 to 40
4A0675 o, ol 1/0 to 300 Mi12 (283 0 354)
®3 - 1/0 to 300
@ 2/0 2/0 to 300
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. : Recomm. Gauge Wire Range Screw Tightening Torque
Drive Model Terminal AWG, kemil AWG, kemil Size N-m (Ib.in.)

R/LL, S/L2, T/L3, RI/L1L, SI/L21,
UL 4/0 x 4Px2 3/0 t0 300
U/TI, V/T2, W/T3 4/0 x 4Px2 3/0 to 300

4A0930 MI2 321040
o, ol - 4/0 t0 300 (283 to 354)
®3 - 4/0 t0 300
) 3/0 3/0 to 250
R/LL, S/L2, T/L3, RI/L1L, SI/L21,
Ny 300 x 4Px2 4/0t0 300
U/TL, V/T2, W/T3 300 x 4Px2 4/0t0 300

4A1200 MI12 321040
o, o1 - 250 to 300 (283 t0 354)
®3 - 4/0t0 300
) 4/0 4/0 to 250

<1> [Install a GFCI when using this wire gauge in accordance with IEC/EN 61800-5-1.

<2> Install a GFCI or use 10 mm 2 (AWG 8) copper wire when using this wire gauge in accordance with IEC/EN 61800-5-1.

Note: When connecting peripheral devices or options to terminals ©, ©1, ®3, B1, and B2, refer to the instruction manual for each device. For

more information, contact Yaskawa or your nearest sales representative.

B Three-Phase 600 V Class
Table 3.5 Wire Gauge and Torque Specifications (Three-Phase 600 V Class)

S | s | 5 || e
R/L1, S/L2, T/L3 (21-5) (21.2 :2 %0)
U/TL, V/T2, W/T3 (le) (21-3 :g ?60)
o o100 f B o | e,
BB - (1416 10)
= (61‘8) (2 o t;)i)o)
R/L1, S/L2, T/L3 (212) (21.2 :g %o)
U/T, V/T2, W/T3 (21?45) (21-3 :g (1)60)
f | ow |
BB - (1410 10)
® 3 pe58
R/L1, S/L2, T/L3 (61~g) ?ii t:()) 1(3
U/T1, V/T2, W/T3 (21?45) ?ii tt?) 163) . e
251016 (18.6 o 20.4)
5A0011 o, 01,82 _ s
Bl B2 - (1410 10)
= (180) ‘ziozt?o(’s'? M5 (1%:(7) o 325.1)
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3.7 Main Circuit Wiring

el IR R e
R/LL, S/L2, T/L3 (61'8) ?i(()) ‘t‘(’) 15
U/T1, VIT2, WIT3 (61'(())) ?i% o 15 (3?2 b ‘3"50.4)
M5

5A0017 o, 81, &2 - ?i(())tt(; 15
Bl, B2 - ?i(())tt(()) 18(; (2;; © 36().6)
= (180) fig o %3’ Mé (4323 o 2'39 D)
R/LL, S/L2, T/L3 (180) ‘(Si% ‘t‘(’) 1,3
UIT1, VIT2, WIT3 (61'(())) ?i%tt?) 16? (3?2 o ‘3"50.4)

M5

5A0022 o, o1, ®2 - ?i(()) © 16‘;
Bl, B2 - ?i%tf; ls(; (2?3 h 326)
° g e | w |,
R/LL, S/L2, T/L3 (‘66) ](g o if
U/T1, VIT2, WIT3 (166) 1(2 h 421)5 M6 (4323 © 2'391)

I : on
Bl, B2 - ?i%i% 18(; M5 (2?3 b 3'60.6)
S (166) (llootfo 166) M6 (4%‘ © 2'30.1)
R/L1, S/L2, T/L3 (166) ?i(())tt(()) 23§
U/T1, V/T2, W/T3 (166) fi(()) © 23§

5A0041 o, ol - 6to1) M8 (73';’ o 5
: o
o (166) 10(tg) 16
R/LI, S/L2, T/L3 (245) ‘(Si% © 25
UITL, V/T2, W/T3 (166) ?i% © 25

5A0052 0,01 - ST Mg (79710974
: e
o (166) 10(tg) 16
R/LI, S/L2, T/L3 (245) (?botg’ 49/3)
U/TL, V/T2, W/T3 (245) (?i)otg) 49/3)

ST S, el - (ist(t)ozt?g) MI10 (123 h 5(3)4)
®3 - (166t;04?g)
® @ @
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3.7 Main Circuit Wiring

. . Recomm. Gauge Wire Range Screw Tightening Torque
ol lalenil Terminal mmZ (AWG, kemil) mm? (AWG, kcmil) Size N‘m (Ib.in.)
25 6.0 to 95
R/LI, S/L2, T/L3 3) (10 to 4/0)
25 6.0 to 95
U/T1, V/T2, W/T3 3) (10 to 4/0)
251095 18 t0 23
5A0077 o, 8l - (3 1o 410) MI10 (159 10 204)
16 to 95
@3 - (6 to 4/0)
25 25
) ) )
70 6.0 to 95
R/L1, S/L2, T/L3 (1/0) (10 to 4/0)
50 6.0 to 95
U/T1, V/T2, W/T3 1) (10 to 4/0)
35t095 18 t0 23
5A0099 o, ol - (2 to 4/0) Mio (159 t0 204)
25t0 95
@3 - (4 to0 4/0)
25 25
) ) )
70 35to0 150
R/L1, S/L2, T/L3 (2/0) (1 to 300)
70 35t0 150
U/T1, V/T2, W/T3 (2/0) (1 to 300)
70 18 t0 23
5A0125 e, 1 - /0 to 3/0) M10 (159 to 204)
35to0 50
®3 - (1 to 1/0)
35 35to0 150
&) 3) (3 to 300)
95 95 to 150
R/LIL, S/L2, T/L3 (3/0) (2/0 to 300)
95 95 to 150
U/T1, V/T2, W/T3 3/0) (2/0 to 300)
70 to 95 18 t0 23
5A0145 o, ol - (310 to 4/0) MI0 (159 t0 204)
70 to 95
@3 - (1/0 to 2/0)
@ 35 35to0 150
3) (3 to 300)
185 95 to 300
R/L1, S/L2, T/L3 (300) (2/0 to 600)
150 95 to 300 32 to0 40
U/T1, V/T2, W/T3 (250) (2/0 to 600) MI2 (283 to 354)
95 to 185
5A0192 e, ®l - (2/0 to 400)
95 to 120 18 to 23
®3 - (2/0 to 250) MI10 (159 to 204)
50 35 to 300 32 to 40
S 1) (1 t0 350) MI2 (283 10 354)
240 95 to 300
R/L1, S/L2, T/L3 (400) (2/0 to 600)
185 95 to 300 32 to 40
UITI, V/T2, W/T3 (350) (210 to 600) M12 (283 to 354)
95 to 240
5A0242 e, ®l - (2/0 to 500)
150 18to 23
B to to
®3 (250 to 300) MI10 (159 to 204)
50 35 to 300 32 to 40
S ) (1 to 350) Mi2 (283 10 354)
Note: When connecting peripheral devices or options to terminals ©, @1, ©3, B1, and B2, refer to the instruction manual for each device. For

more information, contact Yaskawa or your nearest sales representative.
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3.7 Main Circuit Wiring_]

€ Main Circuit Terminal and Motor Wiring

This section outlines the various steps, precautions, and checkpoints for wiring the main circuit terminals and motor terminals.

WARNING! Electrical Shock Hazard. Do not connect the AC power line to the output terminals of the drive. Failure to comply could result
in death or serious injury by fire as a result of drive damage from line voltage application to output terminals.

NOTICE: When connecting the motor to the drive output terminals U/T1, V/T2, and W/T3, the phase order for the drive and motor should
match. Failure to comply with proper wiring practices may cause the motor to run in reverse if the phase order is backward.

NOTICE: Route motor leads U/T1, V/T2, and W/T3 separate from all other leads to reduce possible interference related issues. Failure to
comply may result in abnormal operation of drive and nearby equipment.

NOTICE: Do not connect phase-advancing capacitors or LC/RC noise filters to the output circuits. Failure to comply could result in damage
to the drive, phase-advancing capacitors, LC/RC noise filters or ground fault circuit interrupters.

B Cable Length Between Drive and Motor

Voltage drop along the motor cable may cause reduced motor torque when the wiring between the drive and the motor is too
long, especially at low frequency output. This can also be a problem when motors are connected in parallel with a fairly long
motor cable. Drive output current will increase as the leakage current from the cable increases. An increase in leakage current
may trigger an overcurrent situation and weaken the accuracy of the current detection.

Adjust the drive carrier frequency according to Table 3.6. If the motor wiring distance exceeds 100 m because of the system
configuration, reduce the ground currents.

Table 3.6 Cable Length Between Drive and Motor

Cable Length 50 m or less 100 m or less Greater than 100 m
Carrier Frequency 15 kHz or less 5 kHz or less 2 kHz or less
Note: When setting carrier frequency for drives running multiple motors, calculate cable length as the total wiring distance to all connected motors.

B Ground Wiring

Follow the precautions below when wiring the ground for one drive or a series of drives.

WARNING! Electrical Shock Hazard. Make sure the protective earthing conductor complies with technical standards and local safety
regulations. Because the leakage current exceeds 3.5 mA in models 4A0414 and larger, IEC/EN 61800-5-1 states that either the power
supply must be automatically disconnected in case of discontinuity of the protective earthing conductor or a protective earthing conductor
with a cross-section of at least 10 mm? (Cu) or 16 mm?Z (Al) must be used. Failure to comply may result in death or serious injury.

WARNING! Electrical Shock Hazard. Always use a ground wire that complies with technical standards on electrical equipment and minimize
the length of the ground wire. Improper equipment grounding may cause dangerous electrical potentials on equipment chassis, which could
result in death or serious injury.

WARNING! Electrical Shock Hazard. Be sure to ground the drive ground terminal (200 V class: ground to 100 Q or less; 400 V class: ground
to 10 Q or less; 600 V class: ground to 10 Q or less). Improper equipment grounding could result in death or serious injury by contacting
ungrounded electrical equipment.

NOTICE: Do not share the ground wire with other devices such as welding machines or large-current electrical equipment. Improper
equipment grounding could result in drive or equipment malfunction due to electrical interference.

NOTICE: When using more than one drive, ground multiple drives according to instructions. Improper equipment grounding could result in
abnormal operation of drive or equipment.

Refer to Figure 3.27 when using multiple drives. Do not loop the ground wire.

Figure 3.27 Multiple Drive Wiring
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3.7 Main Circuit Wiring

B Wiring the Main Circuit Terminal

WARNING! Electrical Shock Hazard. Shut off the power supply to the drive before wiring the main circuit terminals. Failure to comply may
result in death or serious injury.

Wire the main circuit terminals after the terminal board has been properly grounded.

Models 2A0004 to 2A0081, 4A0002 to 4A0044, and SA0003 to SA0032 have a cover placed over the DC bus and braking
circuit terminals prior to shipment to help prevent miswiring. Use wire cutters to cut away covers as needed for terminals.

A - Braking circuit protective cover B — DC bus protective cover
Figure 3.28 Protecting Cover to Prevent Miswiring (Model 5A0011)

B Main Circuit Connection Diagram

Refer to Main Circuit Connection Diagram on page 95 when wiring terminals on the main power circuit of the drive.

WARNING! Fire Hazard. The braking resistor connection terminals are B1 and B2. Do not connect braking resistors to any other terminals.
Improper wiring connections could cause the braking resistor to overheat and cause death or serious injury by fire. Failure to comply may
result in damage to the braking circuit or drive.
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3.8 Control Circuit Wiring

3.8 Control Circuit Wiring

& Control Circuit Terminal Block Functions

Drive parameters determine which functions apply to the multi-function digital inputs (S1 to S8), multi-function digital outputs
(M1 to M4), multi-function analog inputs (A1 to A3), and multi-function analog monitor output (FM, AM). The default setting
is listed next to each terminal in Figure 3.1 on page 93.

WARNING! Sudden Movement Hazard. Always check the operation and wiring of control circuits after being wired. Operating a drive with
untested control circuits could result in death or serious injury.

WARNING! Sudden Movement Hazard. Confirm the drive I/O signals and external sequence before starting test run. Setting parameter
A1-03 may change the I/O terminal function automatically from the factory setting. Failure to comply may result in death or serious injury.

B Input Terminals
Table 3.7 lists the input terminals on the drive. Text in parenthesis indicates the default setting for each multi-function input.

Table 3.7 Control Circuit Input Terminals

Type No. Terminal Name (Function) Function (Signal Level) Default Setting Page

S1 Multi-function input 1
(Closed: Forward run, Open: Stop)

9 Multi-function input 2
(Through mode)

S3 Multi-function input 3
(External pump fault, N.O.)

Multi-function input 4 » Photocoupler

S4
(Fault reset) e 24 Vdc, 8 mA

S5 Multi-function input 5  Refer to Sinking/Sourcing Mode for Digital Inputs on page 373
(Multi setpoint 1) 125.

Multi-Function - .
Digital Inputs S6 %&tﬁ]g r:;:(t)lg;mpu%

S7 Multi-function input 7

(HAND mode 2)
S8 Multi-function input 8
(Through mode)
SC |Multi-function input common Multi-function input common
SP | Digital input power supply +24 Vdc 24 Vdc power supply for digital inputs, 150 mA max 125
Digital input power supply 0 V NOTICE: Do not jumper or short terminals SP and SN. Failure
SN 124V transducer power supply 0 V to comply will damage the drive. 125
 Input frequency range: 0 to 32 kHz
rp |Multi-function pulse train input * Signal Duty Cycle: 30 to 70% 217
(Frequency reference) * High level: 3.5 to 13.2 Vdc, low level: 0.0 to 0.8 Vdc 387
 Input impedance: 3 kQ
+V  |Power supply for analog inputs 10.5 Vdc (maximum allowable current 20 mA) 215

2%V +24 Vdc transducer power supply for customer

150 mA maximum capacity -
use

* -10to 10 Vdc, 0 to 10 Vdc (input impedance: 20 kQ)

Multi-function analog input 1 . . . . 215

?Illaleo% rlelllifluts /| Al (Frequency reference bias) 4t020 mA, 0 to 29 mA (input impedance: 2.50 Q) 225
II:}I)IS.I t » Voltage or current input must be selected by jumper S1 and H3-01.

Multifunct log i ) e -10to 10 Vdc, 0 to 10 Vdc (input impedance: 20 kQ) 215

A2 |Mult-tunction analog input * 41020 mA, 0 to 20 mA (input impedance: 250 Q) 215

(PID feedback) 227

* Voltage or current input must be selected by jumper S1 and H3-09.
e -10to 10 Vdc, 0 to 10 Vdc (input impedance: 20 kQ)

* 4t020 mA, 0 to 20 mA (input impedance: 250 Q) 215
* Voltage or current input must be selected by jumper S1 and H3-05.

A3 Multi-function analog input 3
(HAND frequency reference)

AC |Frequency reference common ov 215

E (G) |Ground for shielded lines and option cards - -
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B Output Terminals

Table 3.8 lists the output terminals on the drive. Text in parenthesis indicates the default setting for each multi-function output.

Table 3.8 Control Circuit Output Terminals

Type No. Terminal Name (Function) Function (Signal Level) Default Setting Page
MA [N.O.
Fault Relay 30 Vdc, 10 mA to 1 A; 250 Vac, I0 mA to 1 A
Output MB_|N.C. output Minimum load: 5 Vdc, 10 mA 223
MC |Fault output common
MD [N.O.
30 Vdc, 10mA to1 A; 250 Vac, 10mAto 1 A
ME |N.C. Output Minimum load: 5 Vdc, 10 mA
Multi-Function | MF |Common (Speed agree)
<D]i>gital Output | M1 | Multi-function digital output (During frequency 223
M2 _|output) 30 Vde, 10 mA to 1 A; 250 Vac, 10 mA to 1 A
M3 Minimum load: 5 Vdc, 10 mA
A Multi-function digital output (Through mode)
FM | Analog monitor output 1 (Output frequency)
Monitor - -10 to +10 Vdc, or 0 to +10 Vdc 385
Output AM | Analog monitor output 2 (Output current)
AC |Monitor common ov -

<1> Refrain from assigning functions to digital relay outputs that involve frequent switching, as doing so may shorten relay performance life. Switching
life is estimated at 200,000 times (assumes 1 A, resistive load).

B Serial Communication Terminals

Table 3.9 Control Circuit Terminals: Serial Communications

Type No. Signal Name Function (Signal Level)
R+  |Communications input (+) RS-422/RS-485
MEMOBUS/Modbus R- Commun%cat%ons input (-) MEMOBUS/Modbus communication: Use an lc\gfnl\r/rllggi’;%oMnOdbuS
Communication <> S+ Communications output (+) RS-422 or RS-485 cable to connect the drive. protocol
S- Communications output (-) 115.2 kbps (max.)
IG Shield ground oV

<1> Enable the termination resistor in the last drive in a MEMOBUS/Modbus network by setting DIP switch S2 to the ON position. Refer to the manual
section on Control I/0 Connections for more information.
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3.8 Control Circuit Wiring

€ Terminal Configuration

The control circuit terminals are arranged as shown in Figure 3.29.

© Q
\
222D D)
EG) IG R+ R- S+ S-
HEEHEBEEH

DD
V+ AC A1 A2 A3 FM AM AC RP AC 24V

HEEEEEEE]

S1 82 S3 S4 S5 S6 S7 S8 SN\ IC SP

Q0200000 Q)\pD
Ny MV %

)l

Figure 3.29 Control Circuit Terminal Arrangement

B Wire Size and Torque Specifications

Select appropriate wire type and gauges from Table 3.10. For simpler and more reliable wiring, use crimp ferrules on the wire
ends. Refer to Table 3.11 for ferrule terminal types and sizes.

Table 3.10 Wire Gauges

Tightening Bare Wire Terminal Ferrule-Type Terminal
Terminal Sé:_rew Torque Applicable Recomm. Applicable Recomm. Wire Type
1ze Nem wire size wire size wire size wire size
(Ib. in) mm?2 (AWG) | mm?2(AWG) | mm? (AWG) mm? (AWG)
S1-S8, SC, SN, SP
RP, V+, Al, A2, A3, )
AC, 24V Stranded wire:
MA, MB, MC, MD, ME 02t 1.0
> > > > ME, 0.5t0 0.6 (24 to 16) 0.25t0 0.5 Shielded wire,
MF M3 441053) Solid wire: 0.75 (18) (24 10 20) 0.5 (20) e
MI1-M4 02to 1.5
(24 t0 16)
FM, AM, AC
R+, R-, S+, S-, IG
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B Ferrule-Type Wire Terminals
Yaskawa recommends using CRIMPFOX 6, a crimping tool manufactured by PHOENIX CONTACT, to prepare wire ends
with insulated sleeves before connecting to the drive. See Table 3.11 for dimensions.

d1

e

Figure 3.30 Ferrule Dimensions

Table 3.11 Ferrule Terminal Types and Sizes

Size mm?2 (AWG) Type L mm (in) d1 mm (in) d2 mm (in) Manufacturer
0.25 (24) Al 0.25-8YE 12.5 (0.49) 0.8 (0.03) 2.0 (0.08)
0.34 (22) Al 0.34-8TQ 12.5 (0.49) 0.8 (0.03) 2.0 (0.08) PHOENIX CONTACT
0.5 (20) IRTEs 14.0(0.55) | 1.1(0.04) 2.5(0.10)

€ Wiring the Control Circuit Terminal

This section describes the proper procedures and preparations for wiring the control terminals.

WARNING! Electrical Shock Hazard. Do not remove covers or touch the circuit boards while the power is on. Failure to comply could result
in death or serious injury.

NOTICE: Separate control circuit wiring from main circuit wiring (terminals R/L1, S/L2, T/L3, B1, B2, U/T1, /T2, W/T3, o, &1, &#2) and
other high-power lines. Improper wiring practices could result in drive malfunction due to electrical interference.

NOTICE: Separate wiring for digital output terminals MA, MB, MC, MD, ME, MF and M1 to M4 from wiring to other control circuit lines.
Improper wiring practices could result in drive or equipment malfunction or nuisance trips.

NOTICE: Use a class 2 power supply when connecting to the control terminals. Improper application of peripheral devices could result in
drive performance degradation due to improper power supply. Refer to NEC Article 725 Class 1, Class 2, and Class 3 Remote-Control,
Signaling, and Power Limited Circuits for requirements concerning class 2 power supplies.

NOTICE: Insulate shields with tape or shrink tubing to prevent contact with other signal lines and equipment. Improper wiring practices could
result in drive or equipment malfunction due to short circuit.

NOTICE: Connect the shield of shielded cable to the appropriate ground terminal. Improper equipment grounding could result in drive or
equipment malfunction or nuisance trips.

NOTICE: Do not tighten screws beyond the specified tightening torque. Failure to comply may result in erroneous operation, damage to the
terminal block, or cause a fire.

NOTICE: Use shielded twisted-pair cables as indicated to prevent operating faults. Improper wiring practices could result in drive or
equipment malfunction due to electrical interference.

n Electrical Installation

Wire the control circuit only after terminals have been properly grounded and main circuit wiring is complete. Refer fo
Terminal Board Wiring Guide on page 124 for details. Prepare the ends of the control circuit wiring as shown in Figure
3.33. Refer to Wire Gauges on page 122.

Connect control wires as shown in Figure 3.31 and Figure 3.32.
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Preparing wire

D
/ terminal ends
booogloo c
/ 8
; T m %
\
A - Loosen screw to insert wire. C - Avoid fraying wire strands when
B - Single wire or stranded wire stripping insulation from wire. Strip
length 5.5 mm.

D — Blade depth of 0.4 mm or less
Blade width of 2.5 mm or less

Figure 3.31 Terminal Board Wiring Guide

Figure 3.32 Terminal Board Location Inside the Drive

When setting the frequency by analog reference from an external potentiometer, use shielded twisted-pair wires (preparing
wire ends as shown in Figure 3.33) and connect the shield to the ground terminal of the drive.

A —Drive side D - Shield sheath (insulate with tape)
B —Insulation E — Shield

C — Control device side

Figure 3.33 Preparing the Ends of Shielded Cables

NOTICE: The analog signal wiring between the drive and the operator station or peripheral equipment should not exceed 50 meters when
using an analog signal from a remote source to supply the frequency reference. Failure to comply could result in poor system performance.
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3.9 Control I/0 Connections

3.9 Control I/O Connections

€ Sinking/Sourcing Mode for Digital Inputs

Use the wire jumper between terminals SC and SP or SC and SN to select between Sink mode, Source mode or external power

supply for the digital inputs S1 to S8 as shown in Table 3.12 (Default: Sink mode, internal power supply).
NOTICE: Do not short terminals SP and SN. Failure to comply will damage the drive.

Table 3.12 Digital Input Sink/Source/External Power Supply Selection

Drive Internal Power Supply
Mode (Terminals SN and SP) External 24 Vdc Power Supply
.57 — [ ! S7
- gl f=
is8 B
. 5] B
Sinking Mode (NPN) ' SN r
isc
} 24 Vdc
SP ‘
External ~ \SP <
— 24 \)/(dirﬁo% : —
) ‘ S7 — N 's7 — B
RS il ~ B |
. 'S8 _ B 'S8
Edw iadl - f
Sourcing Mode (PNP) ' SN N -
[ z (O —
isc ‘sc
\ - 24‘ vde ?terr:? 24 Vde
— K — 24 Vdc £10% QLK]—{ !
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3.9 Control I/O Connections

€ Terminals A1, A2, and A3 Input Signal Selection

Terminals A1, A2, and A3 can be used to input either a voltage or a current signal. Select the signal type using jumper S1 as
explained in Table 3.13. Set parameters H3-01, H3-05, and H3-09 accordingly as shown in Table 3.14.

Note: Ifterminals A1 and A2 are both set for frequency bias (H3-02 =0 and H3-10 = 0), both input values will be combined to create the frequency

reference.
Jumper S1
E - E
] \
I
5=
TATTAS AT
Figure 3.34 Terminal A2 Set to Current Input; A1 and A3 Set to Voltage Input
Table 3.13 Jumper S1 Settings
Setting Description
V (top position) Voltage input (-10 to +10 Vor 0 to 10 V)
I (bottom position) Current input (4 to 20 mA or 0 to 20 mA)
Table 3.14 Voltage/Current Selection Parameter Details
I Setting | Default
No. Parameter Name Description Range Setting

Selects the signal level for terminal Al.
0: 0to 10 Vdc

H3-01 |[Terminal Al signal level selection 1: 0 to 10 Vdc Bipolar 0to3 0
2:4t0 20 mA
3: 0to 20 mA
Selects the signal level for terminal A3.
0: 0to 10 Vdc

H3-05 |[Terminal A3 signal level selection 1: 0 to 10 Vdc Bipolar 0to3 0
2:4t0 20 mA
3:0to 20 mA
Selects the signal level for terminal A2.
0:0to 10 Vdc

H3-09 |Terminal A2 signal level selection 1: 0 to 10 Vdc Bipolar Oto3 2
2:4to 20 mA
3:0to 20 mA
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B Tra

nsducer Wiring

Simplex Pump System - Transducer Connection using Analog Input A2 (4 to 20 mA Mode)
A2 used for pressure transducer. Example of retrofit application where an external power supply is used.

(

External 24 Vdc
Power Supply

]

)
4-20 mA
Transducer

L

)

V+

F—————————-7

| Control
| Terminal
| Block

A2

Output

——

Set Jumper S1 to the “I” Position (4-20 mA) for the iQpump drive (default).

Jumper S1

A1 A2 A3

A2 used for pressure transducer. Example of new application where internal power supply is used

(2-Wire Transducer) —
Drive
Example:
Customer supplied |
pressure transducer @ng' | !
feedback device |Block |
____________ |
+1 .~ 24V Power Supply }
(I 24v |
N/C " 1 Transducer :
@ il 1 Signal 4-20 mA AC !
11 (typical
ot 0 (typical) 2 |
T |
V+ o) Output : | Shield }
N/C : E©) !
____________ s —
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(3-Wire Transducer) —
Example: Drive
Customer supplied
pressure transducer TComrol 1
feedback device | Terminal !

| Block }
P — e - ! I
: : —~. 24V Power Supply 24V }

|

: N/C ' | Supply Common AC !
! 1| I Transducer !
! N CL) 11 ISignal 0-10 Vdc A2 !
| Com : ‘= (typical) I
| vl Shield |
L} ] E(G
[} Output |+ 1 C ©) J‘
' | ,,,,,,,,,,
femcmmmmmmmem J —
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3.9 Control I/O Connections

Duplex System: Single Transducer Connection using Analog Input A2
A2 used for pressure transducer.

External 24 Vdc
Power Supply

) )
) : :
4-20 mA L +] - J Drive 1 Drive 2
Outlet | —m™mMmm™m™Mm@Mm@m3¥@¥ " Bb/m/—/———,
Transducer | Tominal | | Sominel |
| Block } | Block }
| |
(M ! 1 ! 1
V+ =t | | | |
b | M 1
Output — A2 \ — A2 |
T | (| |
' AC 1 L AC |
! l b l
\ ), L L _ ]
_‘.E(G) } -"E(G) }
oo __ ] oo __ S
Jumper S1
E . E]
§ \%
i
O E o
Set Jumper S1 to the “I” Position (4-20 mA) for both iQpump drives (default). SRR AR
Triplex System: Transducer Connection using Analog Input A2
A2 used for water level or suction pressure transducer.
External 24 Vdc
Power Supply
) EE— — —
_ Drive 1 Drive 2 Drive X
4-20 mA L + J
Transducer fContol 1 Gomtol 1 Contol 1
| Terminal ! | Terminal ! | Terminal !
| Block } | Block } | Block }
- 1 : 1 : 1 :
ve | | | | | |
Output = — A2 i — A2 i A2 i
\ AC 1 AC 1 AC |
N~ T =1 %@ | i (=) | T 1 %) |
e ___ ; e ____ ; e ____ ;
Last drive on network
Jumper S$1 Jumper S1 Jumper S$1
i
OO0 JI | O B O }
CRTRS A R R AR RS

Set jumper S1 to the “I” position for the last iQpump drive on the network.
All other iQpump drives should have $1 set to the “V” position.
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€ Terminal AM/FM Signal Selection

The signal type for terminals AM and FM can be set to either voltage or current output using jumper S5 on the terminal board
as explained in Table 3.15. When changing the setting of jumper S5, parameters H4-07 and H4-08 must be set accordingly.
The default selection is voltage output for both terminals.

Table 3.15 Jumper S5 Settings

Terminal

Current Output

Terminal AM

Terminal FM

Table 3.16 Parameter H4-07 and H4-08 Details

No. Parameter Name Description Setting Range | Default Setting
H4-07 |Terminal FM signal level selection 0: 0to 10 Vdc
B B B 1:-10to 10 Vdc 0to2 0
H4-08 |Terminal AM signal level selection  |2: 4 t0 20 mA
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3.10 Connect to a PC

3.10 Connect to a PC

This drive is equipped with a USB port (type-B).

The drive can connect to a USB port on a PC using a USB 2.0, AB-type cable (sold separately). After connecting the drive to
a PC, Yaskawa DriveWizard iQpump software can be used to monitor drive performance and manage parameter settings. A
complementary version of the DriveWizard iQpump software is available for download on our website at
igpump.yaskawa.com.

USB Cable
(Type-AB)

i —— = [Of— —

(Type-B) (Type-A)

@

Figure 3.35 Connecting to a PC (USB)
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Start-Up Programming & Operation

4.1
4.2
4.3
4.4
4.5
4.6
4.7
4.8
4.9

This chapter explains startup procedures, HOA keypad functions, gives instructions on programming
the drive for initial operation, and other important functions.

DRIVE START-UP PREPARATION........eoiiiitrrinsnre s sss s ssssss e snnnas 132
POWERING UP THE DRIVE..........ooo it sssssse e 134
APPLICATION SELECTION........ooiiitirinnnrr s ssn s sss s s ssane s 138
USING THE HOA KEYPAD........ccoitrriinnnrrr s nnsssss s sssss s s ssssssssss s ssssnas 139
PUMP APPLICATION PRESETS.........ccoo ittt sssssssss s 146
IQPUMP PRESETS AND FUNCTIONS...........ccoirinire s 150
BASIC IQPUMP SETUP AND APPLICATION PRESET PARAMETERS........... 210
TEST RUN WITH NO LOAD......iiirirciiiinnsssssrns s nnssssss s sssnnnes 246
TEST RUN WITH LOAD CONNECTED........cccociinimnrinnnres s nsssesnsnnes 247
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4.1 Drive Start-Up Preparation

4.1 Drive Start-Up Preparation

To provide the most reliable drive available and to avoid any extra costs related to loss or reduction of warranty coverage, an
authorized Yaskawa service representative should complete this start-up procedure. Please complete the following checklist
and maintain it in a secure location, as technical service personnel may request information from this checklist.

Note: Refer to Powering Up the Drive on page 134 prior to powering up the drive for the first time.
Date:
Start-Up Person:

Company Name: Start-Up Location:
Sales Order #: Serial #:

Printed Name: Drive Location:
Phone #: Signature:
Owner’s Representative:

Printed Name: Phone #:
Company: Signature:

€ Start-Up Checklist
M No. Item

The drive is thoroughly tested at the factory. The start up person should verify that the drive is free of shipping and installation damage.

O 1 Shipping damage is not covered by the Yaskawa warranty. Claims must be filed with the shipping company as soon as possible for
any potential recovery via insurance.

O 2 Review the iQpump1000 Quick Start Procedure shipped with the drive.

O 3 Verify that the model number and voltage ratings in the purchase order match the nameplate data for each unit.

D 4 The location of the drive is important to achieve proper performance and normal operating life. Refer to Installation Environment
on page 36 for details.

O 5 Ensure the drive is on a vertical surface with adequate space for air circulation. Refer to Correct Installation Spacing on page 37 for
proper spacing.

O 6 Verify that the proper branch circuit protection is installed in front of the drive. Refer to Factory Recommended Branch Circuit

Protection in this document for proper input fuse or circuit breaker sizing.

NOTICE: Separate control circuit wiring from main circuit wiring (terminals R/L1, S/L2, T/L3, B1, B2, U/T1, /T2,
O 7 W/T3, -, +1, +2) and other high-power lines. Improper wiring practices could result in drive malfunction due to
electrical interference.

O 3 NOTICE: Insulate shields with tape or shrink tubing to prevent contact with other signal lines and equipment.
Improper wiring practices could result in drive or equipment malfunction due to short circuit.

WARNING! Electrical Shock Hazard. Do not connect the AC power line to the output terminals of the drive. Failure
O 9 to comply could result in death or serious injury by fire as a result of drive damage from line voltage application to
output terminals.

NOTICE: Do not connect phase-advancing capacitors or LC/RC noise filters to the output circuits. Failure to comply
O 10  |could result in damage to the drive, phase-advancing capacitors, LC/RC noise filters or ground fault circuit
interrupters.

Use crimp insulated terminals or insulated shrink tubing for wiring connections. Wires should have a continuous maximum allowable

temperature of 75 °C 600 Vac UL-approved vinyl-sheathed insulation.

O 1 Consider the amount of voltage drop when selecting wire gauges. Increase the wire gauge when the voltage drop is greater than 2%
of motor rated voltage. Ensure the wire gauge is suitable for the terminal block. Use the following formula to calculate the amount of

voltage drop:

Line drop voltage (V) = 3 x wire resistance (Q/km) x wire length (m) x current (A) x 1073

12 If the cable between the drive and motor exceeds 50 m (164 ft.), adjust the carrier frequency set C6-02 accordingly.

O

13 Determine proper wire size for power and motor leads.
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4.1 Drive Start-Up Preparation

M No Item
WARNING! Always ground the ground terminal. (200 V Class: Ground to 100 Q or less, 400 V Class: Ground to
10 Q or less). Improper equipment grounding could result in death or serious injury by contacting ungrounded

O 14 electrical equipment.

When using multiple drives, ground each drive directly or daisy-chain to the ground pole(s). DO NOT FORM A LOOP WITH THE
GROUND LEADS. Refer to Multiple Drive Wiring on page 118.

O 15 Review terminal functions of signal and control circuits.

O 16 Verify if any customer safety devices are required (e.g. External Pump Fault).

O 17 Record the following motor nameplate information:

Voltage: Motor Rated Amps:

O 18 Verify that the commercial power supply is within the rated drive input voltage:

Power Supply: Vac Drive Input Voltage: Vac

O 19 Determine whether three-phase input power or single-phase input power is to be used. Refer to the iQpump1000 Quick Start Guide
for additional application information if using single-phase.

O 20 Verify that the leads in the three-phase electric motor conduit box are configured for the proper voltage.

Ensure Motor Rated Current is less than or equal to drive output amps. If multiple motors are being used, make sure that the Motor

O 21 Rated Current sum is less than or equal to drive output amp rating. Please note that if multiple motors are being operated from one
drive, each motor must have its own overload and short circuit protection.

O 2 Wire all necessary power leads to the drive.

DO NOT CONNECT MOTOR TO DRIVE AT THIS TIME.

O 23 Wire all necessary ground wires to the drive.

O 24 Wire all necessary control wires to the drive.

O 25 Ensure that the power leads are connected to the R/L1, S/L2 and T/L3 terminals in the drive. Confirm single-phase input or three-
phase input wiring.

O 26 Tighten all of the three-phase power and ground connections. Please check that all control and signal terminations are tight.
Inspect the control circuit connections (including the shield) and determine if a motor safety circuit is connected. If normally closed,
these contacts may be wired in series with the RUN command contacts, which are between terminals S1 and SN of the drive. No

O 27 special programming is required.

Alternately, these contacts could be wired between terminals S3 and SN as External Fault Inputs, and may be either normally closed
or normally open contacts.

Record any other connections to the drive to determine if special programming is required for the following:

Multi-function Inputs

O 28 Multi-function Outputs
Multi-function Digital Inputs
Multi-function Analog Outputs
Network Communications
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4.2 Powering Up the Drive

4.2 Powering Up the Drive

Review the following table before applying power.

Item to Check Description

200 V class: Three-phase/Single-phase 200 to 240 Vac 50/60 Hz
400 V class: Three-phase/Single-phase 380 to 480 Vac 50/60 Hz
600 V class: Three-phase/Single-phase 500 to 600 Vac 50/60 Hz

Power supply voltage

Properly wire the power supply input terminals (R/L1, S/L2, T/L3). </>

Check for proper grounding of drive and motor.

Drive output terminals and

z Properly wire drive output terminals U/T1, V/T2, and W/T3 with motor terminals U, V, and W.
motor terminals

Control circuit terminals Check control circuit terminal connections.

Drive control terminal status | Open all control circuit terminals (off).

Status of the load and connected
machinery

Decouple the motor from the load.

<1> Confirm the following when connecting models 4A0930 and 4A1200: Remove the jumpers on R1/L11, S1/L21, and T1/L31 when using 12-phase
rectification. Refer to 12-Pulse Rectification on page 97 for details. When operating without 12-phase rectification, properly wire terminals R1/
L11,S1/L21, and T1/L31 in addition to terminals R/L1, S/L2, and T/L3.

€ Setting the Real Time Clock

The time and date must be set when a new HOA keypad is plugged in and the drive is powered up. The HOA keypad will
display the time and date setup screen for 30 seconds. If a button is not pressed during this time, the display will clear and a
“Clock Not Set” alarm will flash. Pressing the F2 (Data) key will display the setting screen again.

B Feedback Loss Wire Break Alarm

If there is no sensor wired to the drive, a “Feedback Loss — Wire Break” alarm will flash on the display. Providing the proper
feedback device signal will clear the Feedback Loss alarm.

The drive requires a feedback device (e.g., pressure transducer, flow meter, etc.) to perform automatic system regulation. Any
analog 0~10 V or 4-20 mA feedback device can be used in combination with the drive.

Note: The factory default setting for the drive is 4~20 mA feedback device connected to analog input A2.

B Real Time Clock Setting Display

Note: Setting the Real-Time Clock will clear a “Clock Not Set” alarm.

YYYY/MM/DD HH:MM —A
20£10/01/01 00:00

Second per month

+ 0 sec —B
A —Real Time Clock Setting Display B - Gain/Loss Adjustment Display

Set in 24-Hour Clock Time
Figure 4.1 Real Time Clock Adjustment Display

Display Description
YYYY Set the year with the last two digits.

MM Set the month with two digits.

DD Set the day with two digits.

Set the hours and minutes, with two digits for each.
HH:MM

Note: Set in 24-hour clock time. After initial setup, the time will display in 12-hour clock time.
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4.2 Powering_; Up the Drive

Display Description

Set the gain or loss in seconds per month.

Second per month . .
Note: This does not need to be set for the RTC to function properly.

Moving the Cursor

Pressing the F2 key or the RESET key will move the cursor to the digit on the right. Pressing the F1 key will move the cursor

to the left.
Changing Settings

* Changing YYYY/MM/DD HH:MM: Pressing the up arrow key will increase the number selected by the cursor from 0 to

9. Pressing the down arrow key will decrease the number selected by the cursor from 0 to 9.

* Setting the Seconds per Month: This setting does not need to be adjusted. Pressing the up arrow key will increase the

number selected by the cursor from -504 to +488 in increments of 8. Pressing the down arrow key will decrease the number

selected by the cursor from -504 to +488 in increments of 8.

The feature is used to keep the RTC in sync with an external device clock, like a PLC or BAS system, and will adjust the

clock by a set amount of seconds every month.

B Real-Time Clock Setting at Initial Power-up of a New Drive

Setting the Real-time clock is required at power-up of a new HOA operator or after digital operator battery replacement.

Table 4.1 illustrates how to set the Real-Time Clock at initial power-up of a new drive.

Table 4.1 Clock Adjustment Procedure at Power-up of a New Drive

Procedure

Display

Turn the power on. The Real Time Clock Adjustment Display will appear. Use the right arrow
1 |key to select the desired digit, then set the correct date and 24-hour clock time using the up and | =
down arrow keys.

LA 4

ATAM

YYYY/MM/DD HH:MM
200/01/01 00:00

Second per month
+0sec

After entering the Real-Time Clock data, press the ENTER key to save the changes.
2 | The display will indicate “Entry Accepted” and return to the initial display in step 3 and the alarm| =
LED will be OFF.

Entry accepted

3 |Initial display.

-MODE - DRV Rdy

Auto Setpoint
U5-99= 0.0PSI

U1-02= 0.00Hz [LSEQ
U1-91=0.0PSI [LREF

<-MONITOR->

B Manual Clock Adjustment by Setting 04-17 to 1

The following actions are possible in the Clock Adjustment Mode:

 Set the current time
* Check the time set to the drive Real-Time Clock
Table 4.2 illustrates how to set the Real-Time Clock manually.
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4.2 Powering Up the Drive

Table 4.2 Manual Clock Adjustment Procedure by Setting 04-17 to 1
Procedure Display
A ¢
~TAm ]
-MODE - DRV Rdy

| The “Clock Not Set” display will appear if the Real-Time Clock data is not entered within 30 -
seconds of power-up of a drive with an HOA operator that has not yet been set. Clock Not Set

Press F2 to Set

[ WGUDN o~ |

« Y
ATALM |4
-MODE- PRG

2 Use the up and down arrow keys to scroll through display menu until the screen shows - Programming

“Programming”. @

EE Fwo I

LAY 4
ATALv |4
-PRMSET - PRG

Initialization

3 | Press the ENTER key to enter select the parameter setting mode. - | | aiooco

Select Language

HOME IZWIol DATA

«Y

~[ALM |4
- PRMSET - PRG
- Maintenance

04-17 =0
Set time

HOME Wil DATA

ALM
-PRMSET- PRG
. Set time
5 |Press the ENTER key until “0” flashes. - |2 go
o
FWD

Y
ATALM |4
-PRMSET- PRG

Set time

6 | Press the up arrow key so that the display changes to “1”". -p> REPVIETa Fr e

Set
“0"
HOME ZWIsl DATA

Y
ATALM |4

4 | Use the up and down arrow keys to scroll through display menu until parameter 04-17 appears.

Press the ENTER key and the time setting screen will appear. Use the right arrow key to select - YYYY/MM/DD HH:MM
the desired digit, then set the correct date and time using the up and down arrow keys. 20M0/01/01 00:00

Second per month
+0sec

| — | [ — |
<Y
ATALM |4
] After entering the correct time, press the ENTER key to save the changes. -
The display will return to the display shown in step 5 and the alarm LED will be OFF. Entry accepted
B o04-17: Real-Time Clock Setting (Resetting RTC to Factory Default)
No.
(Addr. Name Description Values
Hex)
Sets the current date and time for the Real-Time Clock.
04-17 . 0: — — No Setting Default: 0
(3100) | Set/Reset Real-time Clock 175 01 Time Clock Set Range: 0 to 2
2: Real-Time Clock Reset
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4.2 Powering_j Up the Drive

Setting 0: — —

No Setting (Default)

Setting 1: Set

The digital operator will show the Clock Adjustment display. In Clock Adjustment Mode the user can adjust the Real-Time
Clock.

Setting 2: Reset
The Real-Time Clock data is cleared. A Clock Not Set alarm will occur until 04-17 is set to 1 and the Real-Time Clock is set.

YASKAWA TOEPYAIP1W01G YASKAWA AC Drive - iQpump1000 User Manual 137

Start-Up Programming

& Operation



4.3 Application Selection

4.3 Application Selection

Application Presets are available to facilitate drive setup for commonly used applications. Selecting one of these Application
Presets automatically assigns functions to the input and output terminals and sets a predefined group of parameters to values
appropriate for the selected application.

In addition, the parameters most likely to be changed are assigned to the group of User Parameters, A2-01 through A2-16.
User Parameters are part of the Setup Group, which provides quicker access by eliminating the need to scroll through multiple
menus.

Note: Entering a value to A1-03 to enable an Application Preset will fix that value to the parameter. The value cannot be changed without first
setting A1-03 to 2220 or 3330 to initialize the drive.

WARNING! Sudden Movement Hazard. Confirm the drive I/O signals and external sequence before performing a test run. Setting parameter
A1-03 may automatically change the I/O terminal function from the default setting. Failure to comply may result in death or serious injury.

No. Parameter Name Settings Default

0: No initialization (default)

1110: User initialize (parameter values
must be stored using parameter 02-03)
2220: 2-Wire initialize

3330: 3-Wire initialize

5550: Terminal/Control initialize
6008: Pressure control

6009: Pump down level

6010: Geothermal mode 0
6011: VTC pressure control </~
6012: Pivot Panel VTC <I>

6013: Advanced Pressure Control
6014: Pivot Panel Submersible <>
6015: VTC Pump Command <>
6016: Sub Pump Command <3>
7770: General purpose

7771: Submersible motor control

A1-03 Initialize Parameters

: Pressure Control

: General Purpose

: Sub Mtr GP Oper

. VTC Pump Command <>
. Sub Pump Command <3

: General Ext HOA <I>

: General HOA Keys <> 0
: Pressure Control

: Pump Down Level

10: Geothermal Mode

11: VTC Pressure Control

12: Pivot Panel VTC <>

13: Advanced Pressure Contro
14: Pivot Panel Submersible <2~

<1> Auvailable in drive software versions PRG: 8552 and later. Not available in drive models 4A0930 and 4A1200.
<2> Auvailable in drive software versions PRG: 8553 and later. Not available in drive models 4A0930 and 4A1200.
<3> Auvailable in drive software versions PRG: 8556 and later. Not available in drive models 4A0930 and 4A1200.

A1-06 Application Presets (monitor only)

OO N b WN—O

]<]>
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4.4 Using the HOA Keypad

4.4 Using the HOA Keypad

Use the HOA keypad to enter OFF commands, switch AUTO or HAND Mode, change parameters, and display data including
fault and alarm information.

€ HOA Keypad Keys and Displays

Figure 4.2 Keys and Displays on the HOA Keypad

No. Display Name Function
1 Function Key The functions assigned to F1 and F2 vary depending on the currently displayed menu. The name of
(F1, F2) each function appears in the lower half of the display window.
+ Returns to the previous display.
2 ESC ESC Key * Moves the cursor one space to the left.
* Pressing and holding this button will return to the Frequency Reference display.
* Moves the cursor to the right.
S g
3 RS RESET Key + Resets the drive to clear a fault situation.
Selects the source of Run command and frequency reference.
* Set the drive to AUTO mode.
4 AUTO AUTO K
UTO Key * Run command input source depends on b1-02.
+ Frequency reference input source depends on b1-01.
5 Up Arrow Key Scrolls up to display the next item, selects parameter numbers, and increments setting values.
6 Down Arrow Key Scrolls down to display the previous item, selects parameter numbers, and decrements setting values.
Follows the stopping method set in b1-03 to stop drive operation.
7 OFF Key ppine methor P e op .
Note: The OFF key is DISABLED during Emergency Override.
r * Enters parameter values and settings.
8 it ENTER K
& * Selects a menu item to move between displays.
The drive runs at a selectable frequency reference source as set by P5-01.
9 [ 2 ] HAND Key « Set the drive to HAND mode.
* When P5-03 is set to 1, HAND and AUTO mode can be switched while the drive is running.
'
10 B AUTO Light Lit while the drive is in AUTO mode. Refer to page 141 for details.
L4
11 s m HAND Light Lit while the drive is in HAND mode. Refer to page 141 for details.
12 ALM ALM LED Light Refer to ALARM (ALM) LED Displays on page 141.
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4.4 Using the HOA Keypad

€ LCD Display

1 2 3
- MODE -| DRV Fdd
FREF [(OPE>| :
5
Ul-B1= 0O, BEHz
Ul-@2=@.808Hz  [LSEQ ]
U1-91= 8.8P5I LEEF
Home JIETVIN] |
9 8 7
Figure 4.3 LCD Display
Table 4.3 Display and Contents
No. Name Display Content
MODE Displayed when in Mode Selection.
QMONI: Use F1/F2 | Instructions to access the Quick Monitors.
MEN][)JZ“[[J]\SIG UP/ Instructions to access the next menu item.
1 Operation Mode Menus MONITR Displayed when in Monitor Mode.
VERIFY Indicates the Verify Menu.
PRMSET Displayed when in Parameter Setting Mode.
A.TUNE Displayed during Auto-Tuning.
SETUP Displayed when in Setup Mode.
. DRV Displayed when in Drive Mode.
2 Mode Display Area - - -
PRG Displayed when in Programming Mode.
Ready Rdy Indicates the drive is ready to run.
Data Display — Displays specific data and operation data.
OPR Displayed when the frequency reference is assigned to the HOA keypad.
COM Displayed when the frequency reference is assigned to the MEMOBUS/Modbus
Frequency Communication Inputs of the drive.
3 ASEZ?&?;; > OP Displayed when the frequency reference is assigned to option card connected to the drive.
Al Displayed when the function reference is assigned to an analog input.
OFF Displayed when HAND mode is OFF.
RSEQ Displayed when the Run command is supplied from a remote source.
Note: This display will blink when b1-02 is set to 1 (Digital Inputs).
6 LOCAL/REMOTE LSEQ Displayed when the Run command is supplied from the HOA keypad.
Display <> RREF Displayed when the Run command is supplied from a remote source.
Note: This display will blink when b1-01 is set to 1 (Analog Inputs).
LREF Displayed when the Run command is supplied from the HOA keypad.
<-MONITOR-> Pressing displays the next Quick Monitor.
DATA Pressing scrolls to the next display.
Function Key 2 -
7 (F2) 4 - Pressing scrolls the cursor to the right.
RESET Pressing resets the existing drive fault error.
Monitor Pressing switches Monitor mode.
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4.4 Using the HOA Keypad

No. Name Display Content
FWD Indicates forward motor operation.
8 FWD/REV - -
REV Indicates reverse motor operation.
<-MONITOR-> Pressing displays the next Quick Monitor.
- Pressing scrolls the cursor to the left.
Function Key 1
9 (F1) 4 Home Pressing returns to the top menu (Frequency Reference).
ESC Pressing returns to the previous display.
Monitor Pressing switches Monitor mode.

<1> Displayed when in Frequency Reference Mode.
<2> Displayed when in Frequency Reference Mode and Monitor Mode.

4 ALARM (ALM) LED Displays
Table 4.4 ALARM (ALM) LED Status and Contents

State Content Display
Illuminated When the drive detects an alarm or error. ALM
* When an alarm occurs.
Flashing * When an oPE is detected. FNRY
* When a fault or error occurs during Auto-Tuning.
Off Normal operation (no fault or alarm). ALM

4 AUTO LED and HAND LED Indications
Table 4.5 AUTO LED and HAND LED Indications

Double blink

AUTO LED HAND LED State
OFF mode
Off Off
&
HAND mode (Also during DC injection braking)
Off On solid
LY 4
- HAND mode when the Frequency Reference is 0 and/or decelerating in HAND mode, or
Off ) during PI Sleep or Snooze.
Long blink (50% duty)
O
Running in AUTO mode (Also during DC injection braking)
On solid Off
m HAND mode, cycle the Run command.
Off Double blink
NI & Running in AUTO mode when the Frequency Reference is 0 and/or decelerating in AUTO
S0 mode, or during PI Sleep or Snooze.
Long blink (50% duty) Off AUTO mode, Ready, No Run command input.
Vs
P (3
g @nruro) AUTO mode, stopped by a Fast- Stop from a Multi-Function Digital Input.
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4.4 Using the HOA Keypad

2s >
18—
: ON | : ! ON | ! ON |
Long blink |
(50% duty) — | : : ! : ! I S
ION ON ! ! ION ON | ! ION  ON ! !
Double blink _T_LL_LL
1 ON i i i i i i i 1 ON i i i
Short link

(15% duty)

Output Frequency
AUTO Mode Selection —l !

HAND Mode Selection :

| [ON |
RUN Command I

3 6 Hz | | | |

Frequency

AUTO LED OFF | Short blink | ON | Blink | OFF | Blink OFF
HAND LED ! 3 OFF 3 : :
Operation Mode OFF | ! AUTO |

Figure 4.5 LEDs and Drive Operation in AUTO and HAND Modes
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€ Menu Structure for HOA Keypad

<1>
<2>
<3>
<4>
<5>
<6>

3

QMONI: Use F1/F2

MENU: Use UP/DWN

- MODE - DRV Rdy

Drive Mode <2>

QMONI: Use F1/F2

MENU: Use UP/DWN
- MODE - DRV Rdy

Auto Setpoint ANF Timer
Us5-99= 0.0PSI G | U1-99= 0.0sec
U1-02= 0.00H Q €SC U1-02= 0.00Hz
U1-91=0.0PSI [LREF U1-91=0.0PSI [L

<-MONITOR-> <-MONITOR->

y
(A (A ] |
lt
-MODE - DRV Rdy ENTER

Monitor Menu
U101= 0.00Hz __ __

U1-02= 0.00Hz [L S | -MONITR- DRV Rdy
U1 91=0.0PSI Monitor
EE FWD - ésc Ul -01= 0.00Hz

Programming Mode <s-

(A RV

-MODE - PRG RDY
Modified Consts
Appl (001)

Std (029)

FWD

(A KRV

- MODE - PRG
Pump Quick Setup

—C

[Home Qs |

(A RV

- MODE - PRG
Programming

—>

S FWO

(A BRIV

-MODE - PRG
Auto-Tuning

[Home WDl |

i L

uU1-0 .00Hz
U1 -91=0.0PSI [L

EM FWD -

ARV

-MONITR- DRV Rdy
Fault Trace
UZ-01= -—---

U2-02=oPr  |LSEQ
U2-03= 0.00Hz [LREF
FWD N

Initial Display <5>

; iQpump —l

YASKAWA

-MONITR- DRV Rdy
Frequency Ref
U1-[1i|=0.00Hz

U1-02= 0.00Hz -
U1-91= 0.0PSI [LREF]
[Home [aW»]

-H-

-MONITR- DRV Rdy
Output Freq
U1{i4= 0.00Hz

U1-02= .OOHz-
U1-91= 0.0PSI [LREF
FwD N

XXXV, XXXHP
XXXA
SXXXXXXXXX>
CIMR-PWXXXXXXXX

Figure 4.6 HOA Keypad Menu and Screen Structure
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The display cycles between these three displays on the initial startup screen and the Quick Monitor screens.
Pressing “AUTO” or “HAND” will start the motor.
Drive cannot operate motor.
Flashing characters are shown with white letters on gray background. (Example: [1)
The Frequency Reference appears after the initial display that shows the product name.
The information that appears on the display will vary depending on the drive model.

<6>
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4.4 Using the HOA Keypad

€ Changing Parameter Settings or Values

This example explains changing C1-02 (Deceleration Time 1) from 10.0 seconds (default) to 20.0 seconds.

Note: During serial communication writing, if a parameter change is also attempted via the HOA keypad, a “BUSY - WRITE PROTECTED”
message will display. Parameter change will not be possible from the HOA keypad until an Enter command is received via the serial
communication to finish the serial writing process.

Step Display/Result

- MODE - DRV Rdy
Auto Setpoint
U5-99= 0.0PSI

1. |Turn on the power to the drive. The initial display appears. =-> U1-02= 0.00Hz
U1-91= 0.0PSI
<-MONITOR->

- MODE - PRG
Programming

2. |Press or until the Parameter Setting Mode screen appears. -> @

[Home MEUloly |

-PRMSET- PRG
Initialization

- B0 0
Press ¥2N=® to enter the parameter menu tree. Select Language

FWD [IBJNIN

-PRMSET- PRG
Basic Setup

- -p [€1-01= 20.0 sec
4 | Press or to select the C parameter group. Accel Time 1
FWD

-PRMSET- PRG -PRMSET- PRG
Accel/Decel Accel Time 1

. mp | Cil-01= 20.0sec mp | C1{H= 20.0sec
Press ®25=:9 two times. Accel Time 1 (0.0~6000.0)
“20.0 sec”

FWD IBINFN FWD IDININ

-

-PRMSET- PRG
Decel Time 1

4 C1{#= 10.0sec
6. Press or to select parameter C1-02. - (0.0~6000.0)

“10.0 sec”
FWD IBNEN

-PRMSET- PRG
Decel Time 1

-p C1-02=[010.0sec
(0.0~6000.0)
“10.0 sec”

[Home RPN > |

d
Press to view the current setting value (10.0 s). The leftmost digit flashes.

-PRMSET- PRG

___DecelTime1
3 ) ) ) - €1-02=00f0.0sec
* | Press or @& yntil the desired number is selected. “1” flashes. (0.0~6000.0)

[Home ISP > |

-PRMSET-  PRG

___DecelTime1___
4 C1-02=000.0sec
9. |Press and enter 0020.0. -> (0.0~6000.0)
“10.0 sec”

IEEE FWD

-
>

10. | pregs to confirm the change. nd Entry Accepted
PRMSET-  PRG
___DecelTime 1___

11. | The display automatically returns to the screen shown in Step 6 - C1E8= 200sec

. play y p O. (0.0~6000.0)
“10.0 sec”

FWD
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4.4 Using the HOA Keypad

Step

Display/Result

y
ESC . .. .
12. | press . as many times as necessary to return to the initial display.

-MODE - DRV Rdy
Auto Setpoint
U5-99= 0.0PSI

U1-02= 0.00Hz [LSEQ
U1-91=0.0PSI [LREF
<-MONITOR->
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4.5 Pump Application Presets

4.5 Pump Application Presets

The following sections list the parameters affected by the different Application Presets.

Note: Setting A1-03 to 6011 or 6012 changes the Quick Start and Preset parameters (tables below) and also changes HAND Mode so that it is no
longer lower-limited by the minimum pump frequency or the thrust frequency. Also, the default for P1-06 when in RPM mode is 1800 RPM
instead of 2400 RPM.

€ Modified Parameters Depending on A1-03 Setting

The following tables show the parameters that are set depending on the A1-03 initialization:

A1-03 = 6009 A1-03 = 6010 A1-03 = 6011 A1-03 = 6012 A1-03 = 6013
(A1-06 = 9) (A1-06 = 10) (A1-06 = 11) (A1-06 = 12) (A1-06 = 13)
Pump Down Level Geothermal Mode VTC Pressure Control Pivot Panel VTC Advanced Pressure Control
Parameter Value Parameter Value Parameter Value Parameter Value Parameter Value
A1-02 0 b1-01 5 A1-02 0 A1-02 0 A1-02 0
b5-09 1 b5-01 0 b1-03 1 b1-02 1
b5-39 2 H3-10 21 b5-03 5 b1-03 0
P1-02 6 01-08 180 Cl1-01 15.0s b5-03 50s
P2-01 2 C1-02 15.0s C1-01 20.0s
P2-23 0.00% E1-04 65.0 Hz C1-02 20.0s
P9-18 0.00% E2-04 4 E1-04 65.0 Hz
L2-01 0 E2-04 4
L5-01 0 L2-01 0
P1-03 100.0 PSI L5-01 0
P1-06 35.0Hz L5-04 300.0 s
P2-03 15 P1-03 210.0 ST <I>
P2-23 0.00% P1-06 35.0Hz
P3-50 35.0 Hz P1-11 <2> 210.0 PSI
P3-60 35.0 Hz p1-12 <3> ls
P3-70 35.0Hz P1-40 60.0 Hz
P4-12 0.0 Hz P2-03 155
P5-02 6.0 Hz P2-23 0.00%
Q5-03 40.0 PSI P4-12 0.0 Hz
Q5-06 50.0 PSI P5-01 0
Q5-09 20.0 PSI P5-02 6.0 Hz
Q5-10 5.0 min
Q5-11 2
Q5-16 1
Q5-17 3.0s
H2-01 80H
H2-02 81H
H2-03 82H
P1-40 60.0 Hz
P3-01 2
P3-04 5.0 PSI
P3-06 5.0Hz
P3-07 7.0s
P3-10 2.0 PSI

<1> Default is 100.0 PSI in drive software versions PRG: 8553 and earlier.
<2> Auvailable in drive software versions PRG: 8554 and later. Not available in drive models 4A0930 and 4A1200.
<3> Auvailable in drive software versions PRG: 8556 and later. Not available in drive models 4A0930 and 4A1200.
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4.5 Pump Application Presets

A1-03 = 6014 A1-03 = 6015 A1-03 = 6016 A1-03 =7770 A1-03 =7771
(A1-06 = 14) (A1-06 = 3) (A1-06 = 4) (A1-06 = 1) (A1-06 = 2)
Pivot Panel Submersible VTC Pump Command Sub Pump Command General Purpose Sub Mtr GP Oper
Parameter Value Parameter Value Parameter Value Parameter Value Parameter Value
A1-02 0 A1-02 0 A1-02 0 b1-01 1 A1-02 0
b1-02 1 b1-01 1 b1-01 1 b1-02 1 b5-01 0
b1-03 0 b1-02 1 b1-02 1 b5-01 0 H1-06 4
b5-03 50s b1-03 0 b1-03 0 C1-01 25.0s H2-01 0
C1-01 20.0's b5-03 50s b5-03 50s C1-02 25.0's H2-02 A
C1-02 20.0's C1-01 20.0's C1-01 20.0's H1-06 4 01-06 0
E1-04 65.0 Hz C1-02 20.0's C1-02 20.0's H1-07 F P1-05 0s
L2-01 0 E1-04 65.0 Hz E1-04 65.0 Hz H2-01 0 d1-01 40.00 Hz
L5-01 0 E2-04 4 H3-01 0 H2-02 A
L5-04 300.0 s H3-01 0 H4-01 102 H3-10 2
P1-03 200.0 PSI H4-01 102 H4-04 501 L5-01 0
P1-11 <> 210.0 PSI H4-04 501 H4-05 100% L5-04 180.0 s
P1-12<2> Is H4-05 100.0% H4-07 2 01-06 0
P1-40 60.0 Hz H4-07 2 H4-08 2 P1-05 0 sec
P2-03 155 H4-08 2 L2-01 0 P1-06 0.0 Hz
P2-23 0.00% L2-01 0 L5-01 0 P4-12 0.0 Hz
P5-01 0 L5-01 0 L5-04 300.0's P4-17 0.0 min
P5-02 6.0 Hz L5-04 300.0 s P1-03 200.0 PSI P5-02 0.0 Hz
P1-03 200.0 PSI PI-11 <[> 210.0 PSI
P1-06 35.0 Hz P1-12 <2> 1 sec
P1-11<I> 210.0 PSI P1-40 60.0 Hz
pPl-12 <2> I sec P2-03 15's
P1-40 60.0 Hz P2-23 0.00%
P2-03 155 P5-01 0
P2-23 0.00% P5-02 6.0 Hz
P4-12 0.0 Hz
P5-01 0
P5-02 6.0 Hz
<1> Available in drive software versions PRG: 8554 and later. Not available in drive models 4A0930 and 4A1200.
<2> Available in drive software versions PRG: 8556 and later. Not available in drive models 4A0930 and 4A1200.
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4.5 Pump Application Presets

€ Pump Quick Setup Menu Depending on A1-06 Setting

The following table shows which parameters are shown on the Pump Quick Setting menu depending on the A1-06 selection:

A1-03 = 6008 | A1-03 = 6009 | A1-03 = 6010 | A1-03 =6011 | A1-03 =6012 | A1-03 =6013 | A1-03 = 6014 | A1-03 = 6015 | A1-03 = 6016 | A1-03 =7770 | A1-03 =7771
(A1-06=8) | (A1-06=9) | (A1-06=10) | (A1-06 =11) | (A1-06=12) | (A1-06=13) | (A1-06=14) | (A1-06=3) | (A1-06=4) | (A1-06=1) | (A1-06=2)
Pressure Pump Down | Geothermal |VTC Pressure| Pivot Panel Adv Pivot Panel VTC Pump Sub Pump General Sub Mtr GP
Control Level Mode Ctl VTC PressureCtrl | Submersible | Command Command Purpose Oper
E2-01 E2-01 b1-02 E2-01 E2-01 E2-01 E2-01 E2-01 E2-01 bl1-01 E2-01
E2-04 E2-04 E2-01 b1-02 b1-02 B2-20 <I> b1-02 b1-01 bl1-01 b1-02 E2-04
P1-03 P1-02 E2-04 b1-03 bl1-03 P1-03 b1-03 b1-02 b1-02 C1-01 d1-01
Q1-01 P1-03 P1-06 bl-11 bl-11 Q1-01 bl-11 b1-03 b1-03 C1-02 P1-06
P1-04 Q1-01 Q2-01 C1-01 C1-01 P1-04 C1-01 bl-11 bl-11 E2-01 P4-10
P1-06 P1-04 Q2-02 Cl1-02 Cl1-02 P1-06 C1-02 C1-01 C1-01 E2-04 P5-04
P4-10 P1-06 Q2-03 P1-03 P1-03 P1-08 P1-03 C1-02 C1-02 L5-01
P5-04 P2-02 Q2-04 Q1-01 Q1-01 P1-09 Q1-01 P1-03 P1-03 L5-04
P4-10 Q2-05 P1-04 P1-06 L5-40 P1-06 Ql1-01 Ql1-01 P1-06
P5-04 Q2-06 P1-06 P1-08 PI1-11 P1-08 P1-06 P1-06
Q2-07 P1-08 P1-09 P1-12 <2> P1-09 P1-08 P1-08
Q2-08 P1-09 P1-11 L5-41 P1-11 P1-09 P1-09
Q2-09 Pl-11 P1-12<2> P1-15 Pl1-12<2> Pl-11 Pl-11
Q2-10 P1-12 <2> P4-01 P1-16 P4-01 P1-12 <2> P1-12
Q2-11 P2-02 P4-02 L5-50 P4-02 P4-01 P4-01
Q2-12 P2-03 P4-03 P1-19 P4-03 P4-02 P4-02
P4-10 P4-01 Q3-01 P1-20 Q3-01 P4-03 P4-03
P5-04 P4-02 Q3-02 P1-23 Q3-02 Q3-01 Q3-01
P4-03 L5-51 Q3-02 Q3-02
Q3-01 P5-04
Q3-02 P4-10
<1> Available in drive software versions PRG: 8554 and later. Not available in drive models 4A0930 and 4A1200.
<2> Auvailable in drive software versions PRG: 8556 and later. Not available in drive models 4A0930 and 4A1200.
€ Parameters Set Depending on A1-08 Setting
The following table shows the parameters that are set depending on the A1-08 initialization:
A1-08 = 3005 A1-08 = 3006
(A1-06 = 5) (A1-06 = 6)
General Ext HOA General HOA Keys
Parameter Value Parameter Value
Al1-02 0 A1-02 0
b1-01 1 b1-01 1
b1-02 1 bl1-02 6
b1-03 0 b1-03 0
bl-15 2 bl-15 2
bl-16 2 bl-16 7
b5-01 0 b5-01 0
Cl1-01 25.0s Cl1-01 25.0s
C1-02 25.0s C1-02 25.0s
H1-02 26H HI1-02 26H
HI1-05 26H HI1-05 26H
H1-08 2 H1-08 2
H2-01 OH H2-01 0H
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4.5 Pump Application Presets

A1-08 = 3005 A1-08 = 3006
(A1-06 = 5) (A1-06 = 6)
General Ext HOA General HOA Keys

Parameter Value Parameter Value
H2-02 AH H2-02 AH
H3-02 20H H3-02 20H
H3-06 1FH H3-06 1FH
H3-10 0 H3-10 0
L5-04 180.0 s L5-04 180.0 s
01-06 0 01-06 0
P1-05 0s P1-05 0s
P1-06 0.0 Hz P1-06 0.0 Hz
P4-12 0.0 Hz P4-12 0.0 Hz
P4-17 0.0 min P4-17 0.0 min
P5-01 0 P5-02 0.0 Hz
P5-03 1 P5-03 1
P5-04 0

€ Parameters Displayed Depending on A1-08 Setting

The following table shows which parameters are shown on the Pump Quick Setting menu depending on the A1-08 selection:

A1-08 = 3005 A1-08 = 3006
(A1-06 = 5) (A1-06 = 6)
General Ext HOA General HOA Keys
Cl1-01 Cl1-01
C1-02 C1-02
E2-01 E2-01
E2-04 E2-04
H1-02 H1-02
H1-03 H1-03
H1-05 H1-05
HI1-22 HI1-22
H1-23 H1-23
H1-25 H1-25
L5-01 L5-01
L5-04 L5-04
P1-06 P1-06
P5-05 P5-02
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4.6 iQpump Presets and Functions

4.6 iQpump Presets and Functions

€ Pump Down Level Control Application Preset

This preset allows the drive to regulate the depth of water in a tank or other vessel that is being filled by an external source.
A feedback device that measures water depth is wired to the drive. A PI-control process loop will then modulate the pump
speed to pump water out the tank to keep the water depth the setpoint level (pump out at the recharge rate). The drive controller
has an application preset to simplify the start up and control of this application.

* System units are in feet (P1-02 = 6).

» Feedback device scaling (P1-03). The feedback device scaling must be entered into the drive for proper control.

* Minimum pump speed (P1-06). Most pumps cannot be run below a certain speed or cavitation can occur.

» Number of Motor Poles (E2-02). The default is for a 2-pole motor.

* Sleep Function. The drive controller will sleep when the system demand is low and awaken when demand returns.

B Required Control Wiring

Most depth level transducers have current-based feedback (4-20 mA). The A2 terminal of the drive is preset for 4-20 mA and
pre-programmed for PI feedback (H3-10 = B). If the sensor is voltage based (0-10 V) and terminal A3 is unused, then wire
the transducer to terminal A3 and program H3-10 to F (A2 not used) and H3-06 to B (A3 PI Feedback).

B Start Up Procedure

1. Set parameter A1-03 to 6009 (Pump Down Level) to pre-set parameter values for this application.

2. Setthe motor-rated current in parameter E2-01. This information can be found on the motor nameplate or specification
sheet.

3. Set the number of motor poles in parameter E2-04 (2-pole motors have a rated RPM of slightly less than 3600 RPM;
4-pole motors have a rated RPM of slightly less than 1800 RPM). This information can be found on the motor
nameplate or specification sheet.

4. Setthe feedback device scaling in parameter P1-03. Check the sensor nameplate or specification sheet. For example,
if the device outputs 20 mA at 14.50 ft of water depth, the set P1-03 to 14.50. The drive controller will automatically
scale all associated parameters and monitors. Monitor U1-91 (Pump Feedback) will display the measured water depth
in feet. The drive has a High Feedback Fault set in parameter P1-11. Make sure that P1-11 is appropriately set for
sensor scaling in P1-03.

5. Set the desired water depth level in parameter Q1-01 (Pl setpoint). This is desired water depth that the drive will
regulate the pump speed around. To quickly access this parameter, press the HOME key and then the ENTER key.
The U1-99 monitor on the home screen displays the Q1-01 PI setpoint.

6. Set parameter P1-04 Start/Draw Down Level PSI value. It is mandatory to program the Start / Draw Down Level in
order to use the sleep function. When the drive is turned ON and the feedback signal level (transducer) falls below
the P1-04 PSI set value, the pump system will wake from sleep and start after the time specified in P1-05 (default 1
sec). The P1-04 PSI value can be set as either an Absolute level or Delta level from the setpoint.

Absolute Level Example: A Start /Draw Down Level P1-04 set to 50 PSI and delay time P1-05 set to 5 sec. The
pump system will start when the pressure drops below 50 PSI for 5 sec.

Refer to the P1-04 row in Step 7 on page 7 for details.

7. Set the minimum speed that the pump can be run in parameter P1-06. The default is 40 Hz. This information can be
found on the pump specification sheet.

8. The default settings will allow the drive to automatically restart after power loss if the drive was running at the time of
power loss. To disable, set P4-10 to 1.

9. Press the AUTO key to start the drive with Pl control (water depth control). Press the OFF key to stop the drive.

10.The pump can be run in a Hand (local) mode for maintenance purposes by pressing the HAND key while the drive is
stopped. The HAND key acts as a start button. Press the OFF button to stop the drive. Press AUTO to return the drive
to PI control. The HAND speed reference can be set in P5-02 (Hand Reference 1). Disable the HAND key by setting
P5-04 to O (disabled).

11.Configure the sleep function. The pump can be programmed to shut off or “sleep” if the water falls below the depth
set in parameter P2-02 (Sleep Level). The controller will monitor the water depth feedback signal and wake up when
the water depth rises above the setting in parameter P1-04 (Start — Draw Down Level). Logically, set the Sleep Level
(P2-02) lower than the PI setpoint and set the Draw Down Level (P1-04) slightly above the PI setpoint. This way the
drive won’t wake up until the water has already exceeded the desired depth setting. By sleeping, the drive will save
energy and mechanical wear. A setting of zero in P1-04 will disable the sleep function (default setting).
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4.6 iQpump Presets and Functions

B Related Parameters

No.

Parameter Name

Setting Values

Al1-01

Access Level Selection

Default: 2
Range: 0 to 3

Al1-03

Initialize Parameters

Default: 0
Range: 0 to 5550; 6008 to 6016; 7770, 7771

E2-01

Motor Rated Current

Default:
Min.: 10% of drive rated current
Max.: 200% of drive rated current

E2-04

Number of Motor Poles

Default: 2
Min.: 2
Max.: 48

P1-03

Feedback Device Scaling

Default: 145.0 PSI
Min.: 0.1
Max.: 6000.0

P1-11

High Feedback Level

Default: 0.0 PSI
Min.: 0.0
Max.: 6000.0

P1-06

Minimum Pump Speed

Default: 40.0 Hz
Min.: 0.0
Max.: [E1-04]

P1-04

Start / Draw Down Level

Default: 0.0
Min.: -999.9
Max.: 999.9

P2-02

Sleep Level

Default: 0.0 Hz
Min.: 0.0
Max.: 6000.0

P4-10

AUTO Mode Operator Run Power Down Storage

Default: 0
Range: 0, 1

P5-02

HAND Speed Reference 1

Default: 40.0 Hz
Min.: 0
Max.: [E1-04]

P5-04

HAND Key Function Selection

Default: 1
Range: 0, 1

Q1-01

PID Controller Setpoint 1

Default: 0.0
Min.: 0.0
Max.: 6000.0

U1-99

Anti-No-Flow Timer

No signal output available
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4.6 iQpump Presets and Functions

€ Suction Control via Constant Pressure w/Well Draw Down

This function enables the drive to monitor suction pressure at the inlet of the pumps.
Note: This function is active when parameter Q5-01 is set to 1 for Suction Control.

Packaged Booster Systems have a desired discharge pressure and a given suction pressure from the city water system or from
a suction tank. Such systems are often designed to handle a specific pressure and flow rate.

The suction pressure may have a wide range between high and low pressures. The suction pressure typically decreases with
increased fluid flow rate. In some instances, pump cavitation may occur if suction pressure falls below a certain pressure level.

In addition, low or negative suction pressure can lead to damage such as pipe collapse due to external forces acting on the
pipe.
The drive will accept an analog suction transducer (Terminal A1) and can be programmed to trigger an alarm or shutdown the

system when the suction pressure falls outside of a normal operating range. The drive will automatically restart and return to
normal operation once the suction pressure returns to a normal level.

When operating in multiplex mode, additional control can be programmed to de-stage any active pumps as a method to try
and reduce pump loading to prevent suction pressure from continuing to drop below the shut down level.

B Function Description
The drive regulates the outlet pressure of the pump system using standard drive features when there is adequate suction pressure
available at the inlet of the pumps and offers two options to respond to a drop in suction pressure.
1. Regulate Outlet Pressure and Suction Pressure: Q5-03 > Q5-04
To regulate suction pressure set the suction pressure setpoint (Q5-03) to a value greater or equal than the minimum suction

pressure (Q5-04). In this mode the drive will try to regulate the suction pressure based on the programmed suction pressure
setpoint (Q5-03) level.

As the suction pressure decreases and approaches the suction pressure setpoint level (Q5-03), the drive will slow down
causing the outlet pressure and flow to decrease. When the suction pressure rises above the Q5-06 level for longer than
the Q5-07 time, normal operation (outlet pressure regulation) will resume.

The drive goes to sleep when the suction pressure drops below Minimum Suction Pressure (Q5-04), for longer than the
Sleep Delay Time (Q5-05).
Note: The Suction Control Minimum Speed parameter (Q5-08) should be set to a high enough value that will ensure flow.

2. Regulate Outlet Pressure Only: (Q5-03 < Q5-04)

Set the suction pressure setpoint (Q5-03) to a value smaller than the minimum suction pressure (Q5-04) to regulate outlet
pressure.

This mode allows the drive to maintain the outlet pressure setpoint using the standard drive features and go to sleep
immediately when the suction pressure drops below the Minimum Suction Pressure (Q5-04), for more than the Sleep
Delay Time (Q5-05).

Normal operation (outlet pressure regulation) resumes when the suction pressure rises above the Q5-06 level for longer
than the Q5-07 time.

B Duplex System Example

Example: A pump system consisting of a duplex domestic pressure booster system using a pressured city supply averaging
40 - 60 psi. When city pressure starts to fall below 40 psi, the pump system will start to slow down to reduce the chances of
pump cavitation. When suction pressure (city pressure) drops to 30 psi, the pump system will shut down (sleep) and wait until
city pressure returns, after which the system will automatically start and operate under normal conditions.

Pump System Settings

* All pumps have the same flow rate and will alternate

» Lag Pump will track speed of lead pump

* All drives have individual discharge transducers rated 150 psi. Upon failure, system will look to network for feedback
information.

* Suction Transducer is rated 75 psi
* Below 40 psi city pressure the pump system will start to reduce speed until reaching 30 psi
» System Auto setpoint 85 psi, with a 5 psi start level.
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Duplex System Example (Related Parameters)

No. Parameter Name Booster Pump 1 Booster Pump 2
H3-02 Terminal Al Gain 231.3% 231.3%
H3-03 Terminal Al Bias -25.0% -25.0%
H3-08 Terminal A2 Signal 2 2
H5-01 Drive Node Network Address | 2
P1-01 Pump Mode 3 3
P1-03 FD Device Scaling 150 psi 150 psi
P1-04 Start Level -5.0 psi -5.0 psi
P9-02 Feedback Source 2 2
P9-05 Lag Drive Mode 2 2
P9-25 Highest Node Address 3 3
P9-50 Suction Pressure Source 2 2
Q5-01 Suction Pressure Selection 1 1
Q5-02 Suction Transducer Scaling 75 psi 75 psi
Q5-03 Suction Pressure Setpoint 40.0 psi 40.0 psi
Q5-04 Minimum Suction Pressure 30.0 psi 30.0 psi
Q5-06 Wake-up Suction Pressure 40.0 psi 40.0 psi
Ul1-01 Auto Setpoint 85 psi 85 psi

B Enabling Suction Pressure Control

The suction pressure control selection is added to parameter Q5-01 Water Level/Suction Pressure Selection. Follow the steps
below for basic suction pressure control setup:

PN

Regulate outlet pressure only and go to sleep immediately when suction pressure falls below minimum suction
pressure level (Q5-04). Set suction pressure setpoint (Q5-03) below minimum suction pressure level (Q5-04).

Enable suction control by setting parameter Q5-01 to 1 (Suction Control).
Set suction transducer scaling (Q5-02) in psi, scaling for analog input A1 (20 mA scale).
Set suction pressure setpoint (Q5-03) in psi.

Select drive operation when a drop in suction pressure occurs:

Regulate suction pressure when pressure is below suction pressure setpoint (Q5-03) but above the minimum suction
pressure level (Q5-04). Set suction pressure setpoint (Q5-03) to above the minimum suction pressure level (Q5-04).

~N oo

. Set minimum suction pressure (Q5-04) — Sleep Level for Suction Control.
. Set suction pressure wake-up level (Q5-06) — Wake-up level.
Set suction control minimum speed (Q5-08) — Minimum Flow Speed.
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4.6 iQpump Presets and Functions

€ Geothermal Mode Application Preset

A geothermal well facilitates heat transfer between the earth and a known system, such as space heating, dehydration, electric
power generation and food processing. The geothermal function has the ability to regulate the speed of the drive controller
based on an external temperature signal following a preset temperature-speed curve. The drive controller has an application
preset to simplify the start up and control of this application

Wam g 7 Cold
o~ Warm
Heat | * Geothermal
Exchanger Heater
Well Cdd
Pump | I 1
Y
[ iﬂpump i Cold Wamn

Cold
Thermostat
Fool
Pump Filter IDisch arge Valve | N

\5}' Discharge
! Well

Wamm Pool

L

B Required Control Wiring

Most temperature transducers have current-based feedback, (4 - 20 mA). The A2 terminal of the drive is pre-set for 4 to 20
mA and Temperature Feedback (H3-10 = 21). If the sensor is voltage-based (0 to 10 V) and terminal A3 is unused, then wire
the transducer to terminal A3 and program H3-10 to F (A2 not used) and H3-06 to 21 (A3 Temperature Feedback).

W Start Up Procedure

1.

0

154

Set parameter A1-03 to 6010 (Geothermal Mode) to pre-set parameter values for this application. The second line of
the HOA Keypad will read “Geothermal Mode”.

. Set the method of giving the drive a run command in parameter b1-02. The default setting is to use the AUTO key on

2
3.
4

the HOA keypad.

Set the motor-rated currentin parameter E2-01. This information can be found on the motor nameplate or specification
sheet.

. Set the number of motor poles in parameter E2-04 (2-pole motors have a rated RPM of slightly less than 3600 RPM;

4-pole motors have a rated RPM of slightly less than 1800 RPM). This information can be found on the motor
nameplate or specification sheet.

Set the minimum speed at which the pump can run in parameter P1-06. The default is 40 Hz. This information can be
found on the pump specification sheet.

. Set the feedback device scaling in parameters Q2-01 and Q2-02. Q2-01 sets the temperature at 0 V (4 mA). Q2-02

sets the temperature at 10 V (20 mA). The monitor for this feedback is U1-80 (Geothermal Temperature).

. Setthe pump speed-temperature characteristics in Q2-03 to Q2-08. This allows the drive to modulate the pump speed

based on the analog input temperature feedback of the water. This will attempt to regulate the water temperature
between the Q2-06 and Q2-07 settings. Figure 4.7 shows normal operation.
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4.6 iQpump Presets and Functions

Max Geothrm Speed

(Q2-04) | N~
Frequency |
Reference (Hz)
Min Geothrm Speed
(Q2-03) | |

Low Temp Low Temp High Temp High Temp
@ Max @ Min @ Min @ Max
(Q2-05) (Q2-06) (Q2-07) (Q2-08)

Temperature ( °F )
Figure 4.7 Normal Temperature Regulation

The drive can also be programmed for inverse operation by changing the parameter settings in Q2-03 to Q2-08 as
shown in Figure 4.8.

Max Geothrm Speed

(Q2-04) — —— — —
Frequency
Reference (Hz) | |
Min Geothrm Speed | |
(Q2-03) 1 - —

Low Temp Low Temp High Temp High Temp
@ Max @ Min @ Min @ Max
(Q2-05) (Q2-06) (Q2-07) (Q2-08)

Temperature ( °F )

Figure 4.8 Inverse Temperature Regulation

8. Set the response to temperature feedback signal loss. The drive will monitor the feedback signal for signal loss. This
function can be disabled by setting Q2-09 to 0. When a wire break is detected (or if no analog input is programmed
for Geothermal Temp), a “TLGI - Geothermal Input” fault or “Temp Lost — Geothermal Input” alarm will be triggered
depending on the setting of Q2-09. If Q2-09 is set to 2 (fault), the drive will only fault when running in AUTO Mode. It
will only display the alarm if not running or if it is running in HAND Mode.

9. Set the Geothermal Sleep characteristics. The drive will sleep if the drive runs at the minimum speed (Q2-03) for the
time set in Q2-10. Setting Q2-11 to 0 disables the sleep function (default setting).

10.Set the wake up characteristics. The drive will wake from Geothermal Sleep when Geothermal Temperature (U1-80)
is greater than the “High Temp @ Min” plus the Geothermal Wake Level (Q2-07 + Q2-11) or is less than “Low Temp
@ Min” minus the Geothermal Wake Level (Q2-06 — Q2-11) for more than the Geothermal Wake Delay Time
(Q2-12).

11.The default settings will allow the drive to automatically restart after power loss if the drive was running at the time of
power loss. Set P4-10 to 1 to disable this function.

12.Press the AUTO key to start the drive with PI control (water depth control). Press the OFF key to stop the drive.
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4.6 iQpump Presets and Functions

13.The pump can be run in HAND (LOCAL) Mode for maintenance purposes by pressing the HAND key while the drive
is stopped. The HAND key acts as a start button. Press the OFF button to stop the drive. Press AUTO to return the
drive to geothermal control. The HAND speed reference can be set in P5-02 (Hand Reference 1). Disable the HAND
key by setting P5-04 to 0 (disabled).

B Related Parameters, Faults, and Alarms

No. Parameter Name Setting Values

Default: 2
Range: 0 to 3

e Default: 0
Al Initialize Parameters Range: 0 to 5550; 6008 to 6016; 7770, 7771

Default: 0
Range: 0 to 3; 6 to 8

Default:
E2-01 Motor Rated Current Min.: 10% of drive rated current
Max.: 200% of drive rated current

Default: 2
E2-04 Number of Motor Poles Min.: 2
Max.: 48

Default: 145.0 PSI
P1-03 Feedback Device Scaling Min.: 0.1
Max.: 6000.0

Default: 0.0
P1-04 Start / Draw Down Level Min.: -999.9
Max.: 999.9

Default: 40.0 Hz
P1-06 Minimum Pump Speed Min.: 0.0
Max.: [E1-04]

Default: 0.0 PSI
P1-11 High Feedback Level Min.: 0.0
Max.: 6000.0

Default: 0.0 Hz
P2-02 Sleep Level Min.: 0.0
Max.: 6000.0

Default: 0
Range: 0, 1

Default: 40.0 Hz
P5-02 HAND Speed Reference 1 Min.: 0
Max.: [E1-04]

Default: 1
Range: 0, 1

Default: 0.0
Q1-01 PID Controller Setpoint 1 Min.: 0.0
Max.: 6000.0

Default: 0.0 °F
Q2-01 Minimum Geothermal Temperature Input Min.: -110.0
Max.: 275.0

Default: 120.0 °F
Q2-02 Maximum Geothermal Temperature Input Min.: -100.0
Max.: 275.0

Default: 40.0 Hz
Q2-03 Minimum Geothermal Speed Min.: 0.0
Max.: 400.0

Default: 60.0 Hz
Q2-04 Maximum Geothermal Speed Min.: 0.0
Max.: 400.0

Al1-01 Access Level Selection

b1-02 Run Command Selection 1

P4-10 AUTO Mode Operator Run Power Down Storage

P5-04 HAND Key Function Selection
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4.6 iQpump Presets and Functions

No. Parameter Name Setting Values

Default: 55.0 °F

Q2-05 Low Temperature to Run at Maximum Geothermal Speed Min.: -110.0
Max.: 275.0
Default: 65.0 °F

Q2-06 Low Temperature to Run at Minimum Geothermal Speed Min.: -110.0
Max.: 275.0
Default: 75.0 °F

Q2-07 High Temperature to Run at Minimum Geothermal Speed Min.: -110.0
Max.: 275.0
Default: 85.0 °F

Q2-08 High Temperature to Run at Maximum Geothermal Speed Min.: -110.0
Max.: 275.0

Q2-09 Geothermal Temperature Loss Detection Default: 1

p Range: 0 to 2

Default: 30 s

Q2-10 Geothermal Sleep Delay Time Min.: 0
Max.: 3600
Default: 0.0 °F

Q2-11 Geothermal Temperature Delta Wake Level Min.: 0.0
Max.: 50.00

U1-99 Anti-No-Flow Timer No signal output available

H3 Multi-Function Analog Input Settings
gg{ﬁg Function Description
Full scale: Q2-02 =10V (or 20 mA), Q2-01 =0 V (or 4 mA)
B Geothermal Temperature This input is internally limited to -999.9 °F to +999.9 °F
F Not Used Disables the functionality of the programmed terminal.

HOA Keypad Display

Error Name

oPE29

Geothermal Set Error

Cause

Possible Solutions

P1-01 parameter selection is not compatible
with Geothermal Mode (b1-01 = 5).

Confirm b1-01 and P1-01 parameter settings.

HOA Keypad Display

Fault Name

TLGI Geothermal Input

Temperature Lost Geothermal Input

The geothermal input is not present.

Cause

Possible Solutions

The input signal level has dropped below
3 mA or risen above 21 mA when the drive
was running and b1-01 = 5, H3-000 =21
(Geothermal Input), H3-00 =2

(4 to 20 mA), and Q2-09 = 2 (Fault).

Confirm that the device connected to the analog input terminal is installed and working properly.

The drive was running while b1-01 =5,
H3-00= 21 (Geothermal Temp), and
Q2-09 =2 (Fault).

Assign one of the analog inputs to “Geothermal Temperature”, H3-00 = 21.

HOA Keypad Display

Minor Fault Name

Geo Params
Chk Q2-05 to Q2-08

Geothermal Mode Parameters

The drive is running at the level set in Q2-03 due to an incorrect setting.

Cause

Possible Solution

The temperature parameter values are set
incorrectly.

Set the temperature parameters in the following order:
Q2-08 > Q2-07 > Q2-06 > Q2-05
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Geothermal Sleep
Low Temperature Operation

Auto Run
Comm and
| Wake Level Q2-06 Q2-07 W ake Level
| (Q2-06 - Q2-11) Low Temp @ Min High Temp @ Min (Q2-07 + Q2-11)
| \
|
|
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Temp |
(H3-0x = 21) | | | |
(U1-80) | [ | | I
t
I | | I
I : | | I
| I Q2-10 I ! ! I Q2-12 |
: | Geothrm Sip Dly 1 : : Geothrm Wake DIy I
| Q2-04 [ | | : :
| Max Geotherm Speed : | | | |
I Q2-03 I | | I |
: Min Geotherm Speed | : : | |
I I |
Output | | | | | |
Frequen cy | : : | |
| |
| | ]
| | | |
“Sleep Active - Wait | | |
For Start” Mess age |
I L |
| | | |
“Start Delay - | | | |
Timer Active”
Mess age | I
Geothermal Enabled (b1-01 =5), Geothermal Sleep Enabled (Q2-11 >0.0)
Figure 4.9 Geothermal Sleep — Low Temperature Operation
Geothermal Sleep
High Temperature Operation
Auto Run
Comm and J
| W ake Level Q2-06 Q2-07 Wake Level
I (Q2-06 - Q2-11) Low Temp @ Min High Temp @ Min (Q2-07 + Q2-11)
(|
Geothermal | | |
Temp ————— e — — — = e
(H3-0x = 21) I =t ———— =
(U1-80) : I : | I
I I
| | | | |
| | | | |
| Q2-10 | | | | Q2-12 |
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| |
| Q2-04 : | Lo |
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| Q2-03 | | | | |
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For Start” Mess age |
1 M T
| I | |
; ! | I I
Start Delay - | | | |
Timer Active”
Mess age |
Geothermal Enabled (b1-01 =5), Geothermal Sleep Enabled (Q2-11 >0.0)

Figure 4.10 Geothermal Sleep — High Temperature Operation
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Auto Run
Comm and

Geothermal
Temp
(H3-0x = 21)
(U1-80)

Output
Frequen cy

“Sleep Active — Wait
For Start” Mess age

“Start Delay -
Timer Active”
Mess age

Geothermal Sleep
High and Low Temperature Operation

Wake Level
(Q2-07 + Q2-11)

| Wake Level Q2-06 Q2-07
| (Q2-06 - Q2-11) Low Temp @ Min High Temp @ Min

Q2-10
| Geothrm Slp Dly

Q2-12

Q2-04
Max Geotherm Speed
Q2-03
Min Geotherm Spee d

1]

Geothermal Enabled (b1-01 =5), Geothermal Sleep Enabled (Q2-11 >0.0)

Figure 4.11 Geothermal Sleep — High and Low Temperature Operation
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4.6 iQpump Presets and Functions

€@ General Purpose Mode Application Preset

The purpose of this mode is to allow the drive controller to run a motor at a set speed without the PI process loop. This preset
is designed to simplify using the drive for applications other than pumping control. The default settings call for the frequency
reference to be an analog input and the run command to come from the terminal strip via a maintain contact closure. The PI
loop is disabled and no process feedback is required.

B Required Control Wiring

No additional control wiring is required when the drive controller is at its default settings.

B Start Up Procedure

1.

o

9.

Set parameter A1-03 to 7770 (General Purpose Mode) to pre-set parameter values for this application.

. Set the source of the frequency reference for the drive controller in parameter b1-01. The default setting is from the

terminal strip via a 0 to 10 V analog signal wired into terminal A1.

. Setthe source of the Run Command for the drive controller in parameter b1-02. The default setting is from the terminal

2
3
4,
5

strip via a maintained contact closure.

Set the Acceleration Time of the motor in parameter C1-01. This is the time to accelerate the motor from zero speed
to 60 Hz (E1-04 Maximum Output Frequency).

. Determine the stopping method of the motor. The default setting is coast to stop. To ramp the motor to a stop, set

b1-03 to 0 and then set the motor deceleration time in parameter C1-02. This is the time to stop the motor from to 60
Hz (E1-04 Maximum Output Frequency) to zero speed.

Set the motor-rated current in parameter E2-01. This information can be found on the motor nameplate or specification
sheet.

. Set the number of motor poles in parameter E2-04 (2-pole motors have a rated RPM of slightly less than 3600 RPM;

4-pole motors have a rated RPM of slightly less than 1800 RPM). This information can be found on the motor
nameplate or specification sheet.

. Determine whether the drive controller should attempt to reset itself after a fault. The default setting is disabled. The

function is turned on by setting 1 to 10 reset attempts in parameter L5-01 and the time between each reset in parameter
L5-04.

Set the minimum speed at which the motor can run in parameter P1-06. The default is 0 Hz. If the system has a
minimum safe operation speed, set it in P1-06. This will act as a lower limit of the frequency reference.

10.The motor can be run in HAND (LOCAL) Mode for maintenance purposes by pressing the HAND key while the drive

is stopped. The HAND key acts as a start button. Press the OFF button to stop the drive. Set P5-04 to 0 to disable
the HAND key. The default frequency reference is 0.0 Hz in HAND Mode. This can be changed in parameter P5-02.
The AUTO key has no effect with the default settings in the General Purpose Application Preset.

B Related Parameters

No. Parameter Name Setting Values
o Default: 0
Al Initialize Parameters Range: 0 to 5550; 6008 to 6016; 7770, 7771
. Default: 0
b1-01 Frequency Reference Selection 1 Range: 0 to 5
. Default: 0
b1-02 Run Command Selection 1 Range: 0 t0 3; 6 to 8
. . Default: 1
b1-03 Stopping Method Selection Range: 0 to 3
Default: 20.0 s
C1-01 Acceleration Time 1 Min.: 0.0
Max.: 6000.0
Default: 20.0 s
C1-02 Deceleration Time 1 Min.: 0.0
Max.: 6000.0
Default: 60.0 Hz
E1-04 Maximum Output Frequency Min.: 40.0
Max.: 400.0
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No.

Parameter Name

Setting Values

E2-01

Motor Rated Current

Default:
Min.: 10% of drive rated current
Max.: 200% of drive rated current

E2-04

Number of Motor Poles

Default: 2
Min.: 2
Max.: 48

L5-01

Number of Auto Restart Attempts

Default: 5
Min.: 0
Max.: 10

L5-04

Fault Reset Interval Time

Default: 20.0 s
Min.: 10.0
Max.: 3600.0

P1-06

Minimum Pump Speed

Default: 40.0 Hz
Min.: 0.0
Max.: [E1-04]

P5-02

HAND Reference

Default: 40.0 Hz
Min.: 0
Max.: [E1-04]

P5-04

HAND Key Function Selection

Default: 1
Range: 0, 1
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€4 Well Draw Down Control Application Preset

The Well draw down function allows the drive to deliver water at a constant pressure as long as ground water level remains
above a specified level. If the ground water level drops to this specified level the drive will switch from a constant pressure
regulator to a level regulator, which will continue to supply water at the recharge rate of the well. Water will continue to flow
at a reduced rate. Should the water level down hole continue to drop the drive will go to sleep and wait till the water level rises
again to the specified wake up level to start pumping again. Once the water level rises above that level it will switch back to
constant pressure mode.

B Start Up Procedure

The following is a sample setup for the Well Draw Down function with 4 to 20 mA transducer feedback on both level (connected
to input A1) and constant pressure (connected to A2)

1. Select a Proper Depth Sensing Transducer. The proper transducer for depth sensing has been specifically designed
for depth sensing. This means the transducer element, electrical connections, and connecting cable are sealed for
submersion. Additionally the sensor will have a vent tube running the length of the electrical conductors to compensate
for changes in barometric air pressure, which ensures accurate feedback with changing weather patterns. Another
important design characteristic is that the electrical conductors are installed by the manufacturer at the length specified
by the installer. This ensures that the manufacturer can calibrate the transducer to compensate for the voltage drop
across the conductor length. The maximum length for pressure transducer leads is 50 meters (164 feet) and beyond
that length the voltage drop will cause inaccurate feedback. It is common for wells to exceed this depth. Do not use
standard pressure transducer for level control. Select a range of depth that closely matches your application range.
One size does not fit all as depth calculations work with small changes in feedback. If the range is too large accuracy
will be compromised.

Proper Depth Transducer Characteristics:

Sealed element and electrical connections
Barometric compensation

Specified cable length calibrated by the manufacturer

Proper range, one that is close to applications actual operation

2. Install Depth Sensing Pressure Transducer Down Hole. Since the feedback from the transducer is low voltage and
the output of the drive to the motor is a PWM waveform an effort should be made to keep the transducer leads as far
from the motor leads as possible. Given that space in the bore hole is at a premium this is a difficult task and connection
of the transducer shield drain wire is important. Many installers will set the transducer in its own plastic tubing with a
cap at the bottom end that the transducer can rest on. It is necessary to drill holes in the tubing at or close to the
bottom to allow water to flood the tube. This type of installation will help protect the transducer and connecting cable
from damage and allow it to be retrieved if necessary.

3. Connect Level Transducer to the drive via Terminal A1. Most depth level transducers are current based feedback,
typically 4 to 20 mA. The A1 terminal of the drive is selectable for either voltage or current based pressure transducer
feedback. Most transducers in common use are current based (4 to 20 mA).

4. Set the drive to accept current based (4 to 20 mA) Feedback Set the A1 terminal of Jumper S1 to current type input
() as shown in Figure 4.12. Set parameter H3-01 to 2 (4 to 20 mA) for signal type on A1. Set parameter H3-02 to 23,
function of the A1 input, Well Level feedback

Jumper S1

A1TTAZTA3
Figure 4.12 Terminal A1 Set to Current Input

Table 4.6 Jumper S1 Settings

Setting Description
V (top position) Voltage input (0 to 10 V Bipolar)
| (bottom position) Current input (4 to 20 mA or 0 to 20 mA)

5. Connect Standard Pressure Transducer to Terminal A2. Terminal A2 is designed to accept both current and voltage
based feedback devices and by default the drive is set to 4 to 20 mA input. Make sure to set all necessary parameters
for proper constant pressure regulation.
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. Set parameter Q4-01 to 1 to enable the Well Draw Down Feature.

. Set Constant Pressure Setpoint in U1-01 or Q1-01. U1-01 is the only monitor which will change parameter values
without going to the program menu. Using this monitor, the setpoint can be changed while the drive is running. A
setpoint must be entered for the Well Draw Down feature to work properly.

8. Enter the maximum value of the range of the transducer in PSI in parameter Q4-02 and the drive will automatically
scale associated parameters. The level transducer should display a specification for range (e.g., 0 to 50 PSI [115.4
feet]) 1 PSI = 2.308 ft.

9. Set Well Level to be maintained in parameter Q4-03 This is the level (in feet) at which the drive will stop regulating
pressure and start maintaining level. If the water level rises above this level, the drive will automatically switch back
to pressure regulation.

10.Set Well Level to Sleep in parameter Q4-04 When the well level reaches this level (in feet) and the sleep time set in
parameter Q4-05 expires, the drive will go to sleep and stop running the pump. The pump will remain in this state until
the well level reaches the wake level set in Q4-06.

11.Set Wake Level in parameter Q4-06. When the well level has reached this level (in feet) and the on-delay timer set
in Q4-07 expires, the drive will automatically start running again. Set this level should to a value greater than Q4-03
(Maintain Level) so the drive will automatically go to pressure regulation mode.

12.Set the Minimum Pump Speed while in Level Control in parameter Q4-08 Set this speed at a level which ensures that
the pump is moving water out of the well. If it is set to a speed where no water is moving, the Pl regulator may not
drive the well level to the sleep level and cause damage to the pump or motor. This speed is only used in Level Control
Mode but the actual minimum speed in Level Mode will be the greater value between P1-06 (minimum pump
frequency) and P4-05 (thrust frequency). If Q4-08 is set higher than P1-06 and P4-05, it will only be used while the
drive is in Level Control Mode.

13.Set Low Level Detection Value in Parameter Q4-09 and program the drive response in Q4-11 This is the level (in feet)
at which you do not want the pump to run at because below this level there is a danger dry running. Generally this
level is a fail safe level and if reached you would likely want the drive to fault out and stop running immediately. This
can also activate the drive fault contacts, which can be used for auxiliary notification such as a horn or external warning
light. In Q4-11 the drive can be programmed for one of four responses 0. No Response, 1. Alarm Only, 2. Fault 3.
Time Delay. Default is Alarm Only. Note: option 3 is controlled by parameters Q4-12 (timer) and L5-01 > O (fault auto-
restart).

14.Verify Settings and Well Level in Monitor U1-97 By using monitor U1-97 (displayed in feet) without the pump running
you should see the well level displayed and can note it down. Then press the Auto button to start the drive in pressure
regulation mode. This assumes all other parameters for pressure regulation have been set up prior to this step. Once
the setpoint pressure has been reached check U1-97 and note the level. Depending on the recharge rate of the well
this value will be lower than the level without the pump running by some amount. This can give you an idea of the
well’s recharge rate at the current demand. It will give you an idea if the other levels you have set are appropriate.
The level should be checked periodically over the season of operation to check level variations related to times of the

~N O

year.
B Related Parameters
No. Parameter Name Setting Values
. . . Default: 0
H3-01 Terminal A1 Signal Level Selection Range: 0 to 3
. . . Default: 0
H3-02 Terminal A1 Function Selection Range: 0 to 32
Default: 5
L5-01 Number of Auto Restart Attempts Minimum: 0

Maximum: 10

Default: 40.0 Hz
P1-06 Minimum Pump Speed Minimum: 0.0
Maximum: [E1-04]

Default: 0.0 A
P4-05 Pre-Charge Loss of Prime Level Minimum: 0.0
Maximum: 1000.0

Default: 0.0
Q1-01 PID Controller Setpoint 1 Minimum: 0.0
Maximum: 6000.0

Q4-01 Water Level Selection Defanlt: 0

Range: 0, 1
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No.

Parameter Name

Setting Values

Q4-02

Water Level Scaling

Default: 100 PSI
Minimum: 5
Maximum: 500

Q4-03

Water Level Setpoint

Default: 20.0 ft
Minimum: 0.0
Maximum: 1200.0

Q4-04

Minimum Water Level

Default: 10.0 ft
Minimum: 0.0
Maximum: 1200.0

Q4-05

Water Level Sleep Delay Time

Default: 5 s
Minimum: 0
Maximum: 3600

Q4-06

Wake-Up Water Level

Default: 30.0 ft
Minimum: 0.0
Maximum: 1200.0

Q4-07

Water Level Control Sleep Wake-Up Time

Default: 1 s
Minimum: 0
Maximum: 3600

Q4-08

Level Control Minimum Speed

Default: 0.00 Hz
Minimum: 0.00
Maximum: 400.00

Q4-09

Low Level Detection Level

Default: 0.0 ft
Minimum: 0.0
Maximum: 1200.0

Q4-10

Low Level Detection Time Delay

Default: 0.0
Minimum: 0.0
Maximum: 300.0

Q4-11

Low Level Behavior

Default: 1
Range: 0 to 3

Q4-12

Water Level Control Auto-Restart Time

Default: 5.0 min
Minimum: 0.1
Maximum: 6000.0

Q4-15

Low Water Level Detection Time Unit

Default: 0
Range: 0, 1

U1-01

Frequency Reference

10 V: Maximum frequency

U1-97

Water Level

Full scale:
10 V=0Q4-02
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€ Low City or Low Suction Inlet Pressure

This function is used with low suction inlet pressure switches on pressure booster systems for buildings that get their main
water supply from a municipality. This pressure switch enables and disables the pump system when the inlet supply is at a
low demand and when running the pump system in this condition will cause damage.

An inlet pressure switch is wired directly into the drive using one of the digital input terminals. If the pressure switch is active

and sufficient pressure is available, the drive system will operate normally. If the pressure switch indicates that incoming
pressure is too low, the drive will take the following actions:

* The drive will be forced into a sleep-like state (coast to stop).
* Any drives staged in multiplex mode will immediately coast to stop.

* The selected alarm “Low City Pressure”, “Low Suction Pressure”, or “Low Water In Tank” will be displayed (determined

by P4-24).

All drives will restart when sufficient pressure returns.

B Required Control Wiring

Any one of the multi-function digital inputs (S1 to S8) must be wired and programmed with a low suction inlet pressure switch.
The appropriate terminal parameter (H1-C10) must be to set 73 (Low City Pressure). The action of the switch (normally open /
normally closed) is set in parameter P4-21.

B Start Up Procedure

a probd-=

Set all other parameters required for the application such as Pl control loop, sleep, motor, and I/O parameters.
Set one digital input for the low suction inlet pressure switch (H1-00O = 73). Wire the switch to this terminal.
Configure the terminal for a normally open / closed switch type using parameter P4-21.

Configure the delay times for activating and removing the alarm in parameters P4-23 and P4-24. This can be used to
stop the drive from cycling too frequently if the pressure varies a lot.

Select the alarm message that will be displayed when a Low City condition is detected using parameter P4-24. Options

include “Low Cty Pressure”, “Low Suction Pres”, and “Low Watr In Tank”.

B Related Parameters, Faults, and Alarms

No. Parameter Name Setting Values
. Default: 1

P4-21 Low City Input Select Range: 0, 1
Default: 10 s

P4-22 Low City On-Delay Time Minimum: 1
Maximum: 1000
Default: 5 s

P4-23 Low City Off-Delay Time Minimum: 0
Maximum: 1000

. Default: 0
P4-24 Low City Alarm Text Range: 0 to 2
H1 Multi-Function Digital Input Settings
H1-00 : e
Setting Function Description
. Indicates that sufficient or insufficient pressure is present on the inlet to the pump. Used mainly for pressure
“ Low City Press booster situations.
HOA Keypad Display Minor Fault Name
Low City Pressure Low City Pressure
Cause Possible Solution
. . . * Check pressure switch contact for correct operation.
Insufficient pressure is present on the inlet | Check control wirine to drive terminal strip f itch contact
to the pump. eck control wiring to drive terminal strip from pressure switch contact.
» Check to make sure that suction pressure is present by means of a separate measuring device.
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HOA Keypad Display Minor Fault Name
Low Suction Pressure Low Suction Pressure
Cause Possible Solution

* Check pressure switch contact for correct operation.
Insufficient suction pressure is present. * Check control wiring to drive terminal strip from pressure switch contact.
» Check to make sure that suction pressure is present by means of a separate measuring device.

HOA Keypad Display Minor Fault Name
Low Water in Tank Low Water in Tank
Cause Possible Solution

» Check pressure switch contact for correct operation.
The water level in the tank is too low. * Check control wiring to drive terminal strip from pressure switch contact.
» Check to make sure that suction pressure is present by means of a separate measuring device.
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€ Water Level / Suction Pressure Control
This function provides the ability to use the Low and High Level Detection feature of Water Level or Suction Pressure Control
without affecting the output speed (drive main PI control).

This function will affect the output speed only when setting Q4-01 > 0 to enable Water Level Control will and setting Q4-20
to 1 to enable Water Level Speed Control.

In all other cases, only Sleep at Minimum Water Level and Level Detection features are usable.

This function will affect the output speed only when setting Q5-01 > 0 to enable Suction Pressure Control will and setting
Q5-20 to 1 to enable Suction Pressure Speed Control.

In all other cases, only Sleep at Minimum Suction Pressure and Pressure Detection features are usable.

Note: 1. This function is available in drive software versions PRG: 8552 and later.
2. Not available in drive models 4A0930 and 4A1200.

B Related Parameters

No. Parameter Name Setting Values
Default: 1
Q4-20 Water Level Speed Control Range: 0, 1
. Default: 1
Q5-20 Suction Pressure Speed Control Range: 0, 1
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€ Delta Data Entry
Delta Data Entry allows the user to set the Low and High Feedback Detection Levels relative to the current setpoint and
establish a PI setpoint when PID is not active.

Note: 1. This function is available in drive software versions PRG: 8552 and later.
2. Not available in drive models 4A0930 and 4A1200.

cec Range Display
Parameter/Condition Delta Entry Absolute Entry (Toggles Automatically)
Eclt-i(l)lz Start Draw Down Level PID Direct-| - ¢, 999 9 0.0 t0 999.9 (0.0 10 999.9) <— —> “_Sub frm SetPt”
E(}t‘igz Start Draw Down Level PID Tnverse-| . g 4, 49999 0.0 t0 999.9 (0.0 10 999.9) <~ —> “+Add to SetPt”
P1-08 Low Feedback Level 20.0 t0 -999.9 0.0 t0 999.9 (0.0 10 999.9) <——> “_Sub frm SetPt”
P1-11 High Feedback Level +0.0 to +999.9 0.0 t0 999.9 (0.0 t0 999.9) <— —> “+Add to SetPt”

The following conditions will change the setpoint in order of priority when the drive is a non-PID mode or when PID is
disabled:

The default Setpoint is Q1-01 (Setpoint 1)
1. Setpoints Q1-02 to Q1-04 when Multi-setpoint Digital Inputs are active (H1-OO = 8D, 8E, 83, 84, or 85)

2. MEMOBUS Setpoint when MEMOBUS PID Setpoint enable bit is set
3. Pulse Input RP when H6-01 = 2 (PID Setpoint)

4. Analog Input when H3-0OO = C (PID Setpoint).
[

Related Parameters

No. Parameter Name Setting Values
P1-04 Start / Draw Down Level Ran]ggf?)%tt(? £99.9
P1-08 Low Feedback Level Ran]gee:f?)l.létt(? ;)99.9
PI1-11 High Feedback Level Ragggl(l)l.t(; tl(;S g§9,9
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€ Current Limit

This function provides a current limit of the pump (motor). The function is designed to prevent long-term overload conditions
of the pump, especially if the motor and drive are oversized compared to the pump. The drive will attempt to limit the output
current by reducing the frequency reference. The frequency is reduced using an internal current PI regulator. When the Current
Limit function is active, the alarm "Current Limit Foldback" will be displayed on the HOA keypad. This function will only
operate correctly when the drive is connected to a variable torque motor load such as a centrifugal pump. More specifically,
it will only operate if the load is such that output current increases as output frequency increases (and vice-versa). The current
limit function reduces the pump speed to just above the lower value between the minimum pump speed (P1-06) or the minimum
output frequency. If PI mode is enabled (b5-01 > 0), a special limit will be applied to the PID integrator when output current
limit is active to prevent integrator wind-up.

B Start Up Procedure
1. Set all other parameters required for the application such as Pl control loop, sleep, motor, and I/O parameters

2. Turn on the current limit function by setting Q3-01 to 1 (enabled). The default setting is 0 (disabled).

3. Set the desired current limit in Q3-02. This value should not exceed the motor, pump or drive’s ratings. This does not
in any way change the motor (oL1) and inverter (oL2) overload functions.

4. |If desired, program a multi-function digital output (H2-00) to 89 (Output Current Limit) to annunciate the alarm.

B Related Parameters

No. Parameter Name Setting Values
Q3-01 Output Current Limit Select Egrt;aglgzt()(,)l
Default: 0.0 A
Q3-02 Current Limit Minimum: 0.0
Maximum: 1000.0

H2 Multi-Function Digital Output Settings

H2-00O

Setting Function Description

Closed: Drive output speed is being limited due to the output current limit or the single phase foldback
regulator.

89 Output 1 Limit

The drive displays an alarm on the keypad when the drive is in output current limit.

HOA Keypad Display Minor Fault Name
Clgg?g{)g;cil? it Current Limit Foldback
Cause Possible Solution

Dri dis beine limited d * Reduce the load.
rive output speed 1s being limited due to |, . . .
the output current limit. Verify setting of Q3-02.

+ Change to a larger drive size.

YASKAWA TOEPYAIP1W01G YASKAWA AC Drive - iQpump1000 User Manual 169

Start-Up Programming

& Operation
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€ Vertical Turbine Controller (VTC)

Vertical turbine pumps are typically used when water needs to be pumped from deep-water wells or open bodies of water such
as rivers, lakes, irrigation canals, lifting stations, and water storage facilities. The VTC Application Preset allows the operator
to easily setup control for a wide range of pumping applications. The drive will automatically adjust pump-operating conditions
from Simplex (one pump on the drive) to multiple lag pumps as the process variables change. Control can be extended from
simple pressure regulation to adding suction and vacuum control as well.

B Required Control Wiring

Most pressure transducers have current-based feedback (4 - 20 mA). The drive A2 terminal is pre-set for 4-20 mA and pre-
programmed for PI feedback (H3-10 = B). If the sensor is voltage based (0-10 V) and terminal A3 is unused, then wire the
transducer to terminal A3 and program H3-10 to F (A2 not used) and H3-06 to B (A3 PI Feedback).

When using lag pumps, the lag pump on/off control must be wired to the drive digital output terminals. The figure below
shows the drive with the pressure transducer wired into terminal A2 and 3 lag pumps wired into output relays.

M1 -
== H2-01 =80 LAG
T PUMP 2
Pressure Feedback A2 M2
H3-09 = B (PID Feedback) M3
= H2-02 = 81 'I;ﬁfdp 3
Mma L |
MD
[ _ LAG
== H2-03 = 82 PUMP 4
P1-01 =1 MF |
(Contactor Multiplex)

B Start Up Procedure for Drive with Three Lag Pumps

1.
2,

3.
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Set parameter A1-03 to 6011 (VTC Pressure Control). This will preset parameter values for this application.

Set the motor-rated current in parameter E2-01. This information can be found on the motor nameplate or specification
sheet.

Set the number of motor poles in parameter E2-04 (2-pole motors have a rated RPM of slightly less than 3600 RPM;
4-pole motors have a rated RPM of slightly less than 1800 RPM). This information can be found on the motor
nameplate or specification sheet.

Set the feedback device scaling in parameter P1-03. Check the sensor nameplate or specification sheet. For example,
if the device outputs 20 mA at 100.0 PSI of pressure, then set P1-03 to 100.0 PSI. The drive controller will automatically
scale all associated parameters and monitors. Monitor U1-91 (Pump Feedback) will display the measured pressure
in PSI. The drive has a High Feedback Fault set in parameter P1-11. Make sure that P1-11 is appropriately set for
sensor scaling in P1-03.

Set the desired pressure setpoint in parameter Q1-01 (Pl setpoint). This is desired pressure that the drive will regulate
the pump to control around. To quickly access this parameter, press the HOME key and then the ENTER key. The
U1-99 monitor on the home screen displays the Q1-01 Pl setpoint.

. Set the minimum speed that the pump can be run in parameter P1-06. The default is 35 Hz. This information can be

found on the pump specification sheet.

. The default setting is for the drive to control the pump motor wired to the drive. Additional Lag pumps can be added

to the system by wiring the on/off switch of the lag-pump motor to the drive as shown in the figure above. Set parameter
P1-01 to 1 (Contactor Lag). This will enable the multiplexing control for multiple pumps

. Set the number of additional lag pumps in parameter P3-00. For example, for a system with the drive pump and 3

additional lag pumps, set P3-00 to 3.

. Set each lag pump’s shutdown (stage off) level in Parameters P3-50, P3-60 and P3-70. The value is set in Hz. The

setting tells the drive controller to de-stage the lag pump if the output frequency drops below this level. This setting
needs to be coordinated with minimum pump speed (P1-06) and the sleep level. It is important that all lag pumps be
de-staged above the sleep level or the drive will not enter sleep mode

YASKAWA TOEPYAIP1W01G YASKAWA AC Drive - iQpump1000 User Manual



4.6 iQpump Presets and Functions

10.The drive will stage lag pumps on based on the output frequency of the drive. At start, only the drive pump will be
running. If the drive output frequency reaches 60 Hz for the time set in P3-05 and the pressure setpoint cannot be
met, the drive will stage on (turn on) one of the lag pumps. The drive will stage on additional lag pumps until the
pressure setpoint can be achieved.

11.The drive will stage lag pumps off based on the output frequency of the drive. Assume the system has been running
with multiple lag pumps on. Now the demand starts to drop. The drive’s output frequency will drop. If the output
frequency falls below a lag pump frequency shutdown level for the time set in P3-09, the pump is de-staged. The drive
will continue to de-stage pumps until the pressure setpoint can be met

12.Configure the sleep function. The drive can be programmed to shut off or sleep if the pressure stays at or above the
Q1-01 setpoint with all lag pumps de-staged and the drive running at the minimum pump speed. In order to turn on
the sleep function, set parameter P1-04 (Start — Draw Down Level) to a level slightly less than the pressure Q1-01
setpoint. When the drive is sleeping and the system pressure drops below the P1-04 setting, the drive will wake up
and begin regulating pressure again. By sleeping, the drive will save energy and mechanical wear. A setting of zero
in P1-04 will disable the sleep function (default setting).

13.Press the AUTO key to start the drive with PI control (pressure control). Press the OFF key to stop the drive

14.The pump can be run in a Hand (local) mode for maintenance purposes by pressing the HAND key while the drive is
stopped. The HAND key acts as a start button. Press the OFF button to stop the drive. Press AUTO to return the drive
to Pl control. The HAND frequency reference is preset to 6 Hz in parameter P5-02. Disable the HAND key by setting
P5-04 = 0 (disabled).

B Related Parameters

No. Parameter Name Setting Values

Default: 0

Al Initialize Parameters Range: 0 to 5550; 6008 to 6016; 7770, 7771

Default:
Min.: 10% of drive rated current
Max.: 200% of drive rated current

E2-01 Motor Rated Current

Default: 2
E2-04 Number of Motor Poles Min.: 2
Max.: 48

Default: 20

H3-06

Terminal A3 Function Selection

Range: 0 to 32

H3-10

Terminal A2 Function Selection

Default: B
Range: 0 to 32

P1-01

Pump Mode

Default: 0
Range: 0, 1, 3

P1-03

Feedback Device Scaling

Default: 145.0 PSI
Min.: 0.1
Max.: 6000.0

P1-04

Start / Draw Down Level

Default: 0.0
Min.: -999.9
Max.: 999.9

P1-06

Minimum Pump Speed

Default: 40.0 Hz
Min.: 0.0
Max.: [E1-04]

P1-11

High Feedback Level

Default: 0.0 PSI
Min.: 0.0
Max.: 6000.0

P3-00

Number of Lag Pumps

Default: 1
Min.: 1
Max.: 5

P3-05

Add Pump Delay Time

Default: 2 s
Min.: 0
Max.: 3600

P3-09

Shutdown Pump Delay Time

Default: 5 s
Min.: 0
Max.: 3600
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No. Parameter Name Setting Values
Default: 40.0 Hz
P3-50 Pump 2 Frequency Shutdown Level Min.: 0.0
Max.: 400.0
Default: 40.0 Hz
P3-60 Pump 3 Frequency Shutdown Level Min.: 0.0
Max.: 400.0
Default: 40.0 Hz
P3-70 Pump 4 Frequency Shutdown Level Min.: 0.0
Max.: 400.0
Default: 40.0 Hz
P5-02 HAND Reference Min.: 0
Max.: [E1-04]
P5-04 HAND Key Function Selection Eefaul-t: 1
ange: 0, 1
Default: 0.0
Q1-01 PID Controller Setpoint 1 Min.: 0.0
Max.: 6000.0
U1-91 Pump Feedback No signal output available
U1-99 Anti-No-Flow Timer No signal output available
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€ Pre-Charge Function with One Lag Pump

The pre-change function is designed to start a pumping system in a controlled manner. Rather than turning on the PI loop
immediately at start up, the pre-charge function operates at a fixed speed to pre-fill the piping or storage tank before switching
to PID control. This prevents the PI loop integrator from building up unnecessarily and also allows for a soft pressurization
and fill of the system.

When an “auto” run command is issued or when waking up from the sleep state, the drive will check to see if it should perform
a pre-charge operation. If so, it will ramp up and run at the pre-charge frequency. Some of the pump protective functions are
disabled during pre-charge operation.

The drive will exit the pre-charge function when any of the below conditions are met:

» The process feedback level reaches the pre-charge level (P4-01)

* A multi-function digital input programmed for a Low Water Level switch deactivates (H1-OO = 8F)

* The pre-charge timer expires (P4-03).

B Required Control Wiring

No control wiring is required. An optional Low Water Level switch can be used to turn off the pre-charge function. Wire the
switch into one the drive digital inputs and program the corresponding H1-O1O parameter to 8F (the switch is normally open
and closes during low water level).

W Start Up Procedure
1. Set all other parameters required for the application such as PI control loop, sleep, motor, and I/O parameters.
However, this function can be used in conjunction across a wide range of applications using a Pl control process loop.

2. Set the pre-charge level in parameter (P4-01). This is the process feedback level (PSI, depth, etc.) that must be
achieved before the pre-charge function will turn off.

3. Setthe pre-charge frequency reference in parameter P2-02. This is the frequency that the drive will run at during pre-
charge. Set this value to reasonable speed that is above the minimum pump speed (P1-06) and close to the average
running frequency of the drive controller.

4. Set the pre-charge timer in P4-03. When the drive goes into pre-charge mode, no low-water switch is wired to the
drive, and if the pre-charge level (P4-01) cannot be obtained, the drive will exit the pre-charge function after the P4-03)
time and begin normal PI control

5. A multi-function digital input can be wired to and programmed for Pre-charge Disable if required (H1-00O = 8C).
Parameter P1-30 configures the switch type (0: Normally Open, 1: Normally Closed).

6. A multi-function digital output can be wired to and programmed to close whenever the pre-charge function is active
(H2-O0O = A4).
B Conditions for Entering Pre-charge Mode

* Drive Ready or Sleeping (run command, not faulted, not in program mode).

* NOT in HAND Mode

» “Disable Pre-Charge” digital input NOT closed.

* Pre-charge time set greater than zero (P4-03 > 0)

* If the Pre-charge level is greater than zero (P4-01 > 0) and the PID feedback is below the P4-01 level (Forward acting PID,
b5-09 = 0).

* If the Pre-charge level is greater than zero (P4-01 > 0) and the PID feedback is above the P4-01 level (Reverse acting PID,
b5-09 = 1).

B Operation During Pre-Charge Mode

* Drive will run at the Pre-Charge frequency (P4-02).

* The PID controller is disabled.

* The HOA keypad will display the message “Pre Chg Mode — Pre-chg Active”.

* The pre-charge digital output (H2-000 = A4) will close

* Ifthe Pre-Charge frequency (P4-02) is set less than minimum pump speed (P1-06), an alarm “Freq. Ref < Pump Min P1-06”
will be displayed and the drive will run at the minimum pump speed.

B Conditions for Exiting the Pre-Charge Mode

* When Pre-Charge timer expires (P4-03). The drive will always exit after the pre-charge timer expires.
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» When the “Disable Pre-Charge” digital input (H1-OO = 8C) is closed, even momentarily
* When the PID feedback satisfies Pre-Charge level (P4-01):

Feedback is greater than Pre-Charge Level (P4-01) (forward-acting PID, b5-09 = 0)

Feedback is less than Pre-Charge Level (P4-01) (reverse-acting PID, b5-09 = 1)

* When the “Low Water” digital input (H1-OO = 8C) deactivates. A digital input must be programmed to “Low Water”
(H1-00 = 8F). The input is configured in P1-30 (0: normally open, 1: normally closed).

B Related Parameters

No. Parameter Name Setting Values
Default: 0.0 PSI
P4-01 Pre-Charge Level Minimum: 0.0
Maximum: 6000.0
Default: 0.0 Hz
P4-02 Pre-Charge Frequency Minimum: 0.0
Maximum: [E1-04]
Default: 0.0 min
P4-03 Pre-Charge Time Minimum: 0.0
Maximum: 3600.0
Default: 0.0 A
P4-05 Pre-Charge Loss of Prime Level Minimum: 0.0
Maximum: 1000.0
Default: 0.0 Hz
P4-06 Pre-Charge Frequency 2 Minimum: 0.0
Maximum: [E1-04]
Default: 0.0 min
P4-07 Pre-Charge Time 2 Minimum: 0.0
Maximum: 3600.0
Default: 0.0 A
P4-08 Pre-Charge Loss of Prime Level 2 Minimum: 0.0
Maximum: 1000.0
H1 Multi-Function Digital Input Settings
g;tEnlg Function Description
8C Disable Pre-Charge Closed: Pre-Charge disabled.
H2 Multi-Function Digital Output Settings
ggtEnlg Function Description
A4 Pre-Charge Closed: Drive is in Pre-Charge mode.
Pre-Charge
Single speed — Complete via timer
Run
Comm and
|
Output P4-02 — Pre-charge Frequen cy
Frequen cy 1
| |
\ P4-03 ] Z‘lth\llodT
“Pf(-:::iCz“rge L Pre-charge Time e
Message &
Digital Output
(H2-0x = A4)
P4-01 Pre-charge level = 0.0 AND P4-07 Pre-charge Time 2= 0.0 min
Figure 4.13 Pre-Charge Single Speed Complete via Timer
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Pre-Charge
Dualspeed — Complete via timer
Run
Comm and
P4-06 — Pre-charge Frequen cy 2
P4-02 - Pre-charge Frequen cy 1~
Output ] t
Frequen cy :/ : |
: : PID NOT
; v P4-03 1 P4-07 j  disabled
Pre-charge 1 Pre-charge Time 1 Pre-charge Time 2 (
Active”
Message &
Digital Output
(H2-0x = A4)
P4-01 Pre-charge level = 0.0
Figure 4.14 Pre-Charge Dual Speed Complete via Timer
Pre-Charge
Complete via PID Feedba ck (Normal Acting PID)
Run
Comm and
1 —~
o -__;.___F’_J;_re_c_awe_LiVﬂ___-_%
Feedba ck | |
T |
| [}
| [}
] V\//\f
1 P4-02 — Pre-charge Frequen cy
Output '
Frequen cy | |
1
P4-03
“Pre-charge Pre-charge Time
Active”
Message &
Digital Output
(H2-0x = A4)
b5-01 PID Select = 1 (Enab led) AND b5-09 Output Level Sel =0 (Normal Character)

Figure 4.15 Pre-Charge Complete via Normal PID Feedback
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€ Setpoint Boost after Lag Pump De-staging

When a lag pump is de-staged (turned off), there can be a sudden drop in pressure in the system due to the pump de-staging.
The Setpoint Boost function will dampen the shock load (pressure dip) to the system by temporarily raising the PI setpoint of
the drive controller during de-staging.

The function will raise the setpoint to the measured feedback value at the time of de-staging for the time set in P3-11. When

the P3-11 time expires, the setpoint will return to the Q1-01 value and the drive operates normally. The intention of the feature

is to get the drive to begin accelerating as soon as a pump is de-staged, thus limiting the shock to the system since the PI

controller would tell the drive to accelerate anyway in response the de-staged pump. It is not intended to regulate at the boosted

setpoint for a long period of time.

» The maximum PI setpoint is limited to the Q1-01 setpoint plus the P3-10 (Max Boost at De-stage) setting.

» This feature cannot decrease the setpoint, therefore the function is disabled if b5-09 = 1 (inverse acting).

» If the drive calls for a lag pump to be staged during the P3-11 time, the staging will occur with the Setpoint Boost function
being immediately disabled.

* Setting either P3-10 or P3-11 to zero disables the Setpoint Boost function.

* The PI control loop is active during Setpoint Boost.

* The default setting for P3-10 is 0.0 PSI and P3-11 is 5.0 sec.

While the setpoint is being controlled by the Setpoint Boost after De-stage function, the drive will display the message "Setpoint

Boost Active (P3-11)."

B Start Up Procedure

1. Setall other parameters required for the application such as Pl control loop, sleep, motor, and I/O parameters. Refer
to Vertical Turbine Controller (VTC) on page 170 for an example. However, this function can be used in conjunction
across a wide range of applications using a Pl control process loop with multiple lag pumps that are staged and de-
staged

2. Set the maximum Setpoint Boost in parameter (P3-10). This is set in the selected system units (PSI, etc.). When a
de-staging occurs and Setpoint Boost is to occur, the Pl feedback level temporarily becomes the Pl setpoint. Parameter
P3-10 limits how much the PI setpoint can be raised.

3. Setthe Setpoint Boost time in parameter P3-11. This sets how long the Setpoint Boost function will boost the Pl
setpoint. After the P3-11 time expires, the PI setpoint will return to the Q1-01 setting.

B Related Parameters

No. Parameter Name Setting Values
b5-09 PID Output Level Selection Default: 0
ange: 0, 1
Default: 0.0 PSI
P3-10 Setpoint Boost Maximum at De-stage Minimum: -20.0

Maximum: 20.0
Default: 5.0s

P3-11 Setpoint Boost after De-stage Time Minimum: 0.0
Maximum: 60.0
Default: 0.0

QI1-01 PID Controller Setpoint 1 Minimum: 0.0

Maximum: 6000.0
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€ Frequency Reduction after Lag Pump Staging

When a lag pump is staged (turned on), there can be a sudden increase in pressure in the system due to the pump staging on.
The Frequency Reduction function will dampen the shock load (pressure spike) to the system by temporarily limiting (lowering)
the drive controller output frequency during pump staging.

The function will limit the output frequency at time of de-staging for the time set in P3-07. When the P3-07 time expires, the
frequency limit is removed and the drive operates normally. The intention of the feature is to get the drive to begin decelerating
as soon as a pump is staged to limit the shock to the system, as the PI controller would tell the drive to decelerate in response
the staged on pump. It is not intended to regulate at the limited output frequency for an extended period of time.

Note: 1. When a lag pump is staged on, the drive will upper-limit the output frequency for the P3-07 (Frequency Reduction Time) setting. The

output frequency limit is determined by subtracting parameter P3-06 (Frequency Reduction at Staging) from parameter P3-03 (Max-
Multi Level). The default setting for P3-03 is 59.0 Hz, P3-06 is 0.0 PSI, and P3-07 is 0.0 sec.

2. The drive integrator will be limited to prevent wind-up and ensure a smooth transition back out of frequency limit.
3. Once the P3-07 time expires, the upper-limit will be removed and the drive will operate normally.

4. If the drive calls for de-staging a pump during the P3-07 time, the de-stage will be allowed to happen, and normal PI operation will
immediately resume.

5. If either P3-06 or P3-07 is set to zero, this feature will not operate.

While the output frequency is being controlled by the Frequency Reduction after Staging function, the drive will display the
message "Freq Reduction Active (P3-07)."

B Start Up Procedure

1. Setall other parameters required for the application such as PI control loop, sleep, motor, and /O parameters. Refer
to Vertical Turbine Controller (VTC) on page 170 for an example. However, this function can be used in conjunction
across a wide range of applications using a Pl control process loop with multiple lag pumps that are staged and de-
staged.

2. Set the amount of frequency reduction at staging in parameter P3-06. When a staging occurs, the output frequency
is limited to P3-03 — P3-06.

Example: If P3-03 = 59 Hz (default) and P3-06 is set to 5.0 Hz, the output frequency will be limited to 54 Hz.

3. Set the Frequency Reduction time at staging in parameter P3-07. This sets how long the output frequency will be
limited during pump staging. After the P3-07 time expires, the PI controller will return to normal.

B Related Parameters

No. Parameter Name Setting Values
b5-09 PID Output Level Selection Defaul't: 0
Range: 0, 1
Default: 0.0 PSI
P3-10 Setpoint Boost Maximum at De-Stage Minimum: -20.0
Maximum: 20.0
Default: 5.0 s
P3-11 Setpoint Boost after De-Stage Time Minimum: 0.0
Maximum: 60.0
Default: 0.0
Q1-01 PID Controller Setpoint 1 Minimum: 0.0

Maximum: 6000.0
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€ Using the DO-A3 Option for Additional Lag Pumps
The drive comes standard with three output relays capable of controlling three lag pumps. With the addition of a DO-A3 card

installed in the drive, two additional lag pumps can be controlled bring the total to five lag pumps.

B Required Control Wiring

Install the DO-A3 option card on the CN5-A, CN5-B, or CN5-C option connector on the drive. Refer to the DO-A3 Installation
Manual packaged with the option for installation and wiring instructions. The option card has two relay outputs on terminal

block 1 (TB1) and 6 photocoupler outputs on terminal block 2 (TB2). the drive uses only the relay outputs on terminal block
1.

B Start Up Procedure for Controlling a Lead Pump plus Five Lag Pumps
1. Install and wire the DO-A3 as indicated in the option installation manual.
2. Set all other parameters required for the application such as Pl control loop, sleep, motor, and /O parameters.
3. Program drive parameters with the values shown in Table 4.7 to correctly control each lag pump.

Table 4.7 Lag Pump Settings

Lag Pump Number Terminal Location Terminal Numbers Parameter Setting
1 MI1-M2 H2-01 80
2 Control Board M3-M4 H2-02 81
3 MD-MF H2-03 82
4 . M1-M2 F5-07 83
5 DO-A3 Option M3-M4 F5-08 g4

M1 T
Pressure H2-01 = 80 IF_>?JGMP 1
Feedback M2 I
H3-09 =B A2 M3
(PID Feedback) H2-02 = 81 LAG
b PUMP 2
Ma
MD T
H2-03 = 82 LAG
PUMP 3
P1-01 = 1 mF |
(Contactor Multiplex)
M1
1 LAG
F5-07 = 83
PUMP 4
M2 T
DO-A3 V3
F5-09 = 2 1 _ LAG
T F5-08 = 84 PUMP 5
M4
Uuvw
LEAD PUMP 1
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Figure 4.16 Controlling Five Lag Pumps with DO-A3 Option
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4 MEMOBUS Multiplexing Setup
W Wiring the Drive RS-485 Network Connections

Reservoir

Process Supply

iQpump iQpump iQpump iQpump

R+ R- S+ S- R+ R- S+ S- R+ R- S+ S- R+ R- S+ S-
| L1 L1 L1

RS-485 Network

Figure 4.17 System Overview

Perform the following steps to make the RS-485 network connections between all drives that will be multiplexed:
1. Jumper terminals (R+ to S+) and jumper terminals (R- to S-) terminals on each individual drive according to Figure

4.18.
®®®®

L3 L3 E3 B

Figure 4.18 Drive Terminal Jumpers

2. Use shielded communication cable for steps 3 and 4 to connect the drives in a daisy chain manner according to

Figure 4.19.
3. Daisy chain the (R+ to S+) terminals between each drive.

4. Daisy chain the (R- to S-) terminals between each drive.

QOO QOO QOO

[ Refl RJ s+]] s [ Refl I sl s [ Refl R s+l s

/ N \

Figure 4.19 Daisy Chain Three Drives
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4.6 iQpump Presets and Functions

B Setting the Drive Networking Parameters

1. 1. Set parameter H5-01, Serial Node Address, on each drive.

Note: For optimal performance, use consecutive numbers starting from 1. Parameter setting H5-01 must be unique for each drive.
2. Set parameter P9-25, Highest Node Address, on each drive.

Note: For optimal performance, set to highest H5-01 value. This setting must be the same for all the drives on the network.
3. SetP1-01 to 3 (MEMOBUS/Modbus Network) on all the drives.

4. Cycle main power to all networked drives.

Note: The H5-01 setting will not take effect until power is cycled to the drive and may cause communication errors and unexpected
behavior.

B Verifying Drive Network Communications
Access monitor U9-02, Network Activity, and verify:
* No drives have a value of 0 <->
» All drives are receiving valid data indicated by a regular change in the monitor value.
» At least one drive has the unit <M>, while the others have the unit <+>.
Note: Set parameter P9-98. Refer to MEMOBUS Multiplexing System-wide Parameter Entry on page 191 for details.

Table 4.8 Network Connectivity Information

Network State LI Lin?o‘;'_‘,";o:,ﬁ R U9-02 Network Activity
<M> CONNECTED - MONITR - DRV RDY
Pump Off Network Network Activity

U1-02= 0.00Hz
U1l-91= 62.8PSI

Drive i the Master and i U5-99= 100.0PSI__ U9-02= 9453<M>

communicating with

another drive. U1-02= 0.00Hz
Ul-91= 62.8PSI

<- MONITOR -> FWD
<+> CONNECTED - MONITR - DRV RDY
o Pump Off Network Network Activity
Drive iy 4o on he U5-99=_100.0PSI__ U9-02=  324<+>_
Mastar, e U1-02= 0.00Hz U1-02= 0.00Hz -'
Ul-91= 62.8PSI Ul-91= 62.8PSI
<- MONITOR -> FWD
<-> DISCONNECTED - MONITR - DRV RDY
Pump Off Network Network Activity
alibEes,. | US-99=_100.0pSI_
drives. Ul-02= 0.00Hz LEEl U1-02= 0.00Hz
Ul-91= 62.8PSI Ul-91= 62.8PSI

<- MONITOR -> FWD

If a drive displays U9-02 = 0 <->:
* Check physical connections.
* Verify the H5-OO serial communication settings.

* Confirm the P9-25 and P9-27 settings on all the drives. P9-25 should be set to the highest H5-01 address and at least one
drive should have P9-27 set to 0.

* Cycle main power.

B Multiplexing Principle

Always observed by system:
» New drives start as Lead and run in PI mode.
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* Only the Lead drive can request staging and de-staging.
* Staging will start a new Lead drive and make the old Lead drive into a Lag drive.
* De-staging will stop the current Lead drive and restore the previous drive as the Lead drive.

B Multiplexing Messages

During multiplexing, the drive will display a message when it will be staged in or de-staged out. The message will indicate if

it is being staged in or out and display a countdown timer of how long until the change takes place.

One of the following conditions must be met for de-staging to occur:
* High Feedback Quick De-stage

* Low Feedback Quick De-stage

* Normal De-stage

* Low Water Level De-stage

* Suction Pressure De-stage

B Drive Run Order

U9-04, Running Queue No:

» Shows the position in the MEMOBUS running queue.

U9-04 = 0 for pumps that are not running.

* U9-04 = 1 on the first pump that came on and is still running.

* U9-04 =2 on the second pump that came on and is still running.
* U9-04 = the number of pumps running for the current Lead drive.

B Multiplex Status Display
Table 4.9 Multiplex Status Display

Network State Display

- MODE - DRV RDY

Pump Off Network

Drive is not able to accept commands from U 5'99 - 1 OO - 0 PSI

the MEMOBUS kb thedriveis| T T ST T A T AAT =
e network because the drive is U1-02= 0.00Hz i

not in AUTO Mode run.
Ul-91= 62.8PSI
| tome [N

- MODE - DRV RDY
Wait for Net Cmd

U5-99= 100.0psI

Driveisin AUTO Mode and waiting forarn| | M~ < =YYW
command from the MEMOBUS network. U 1- O 2 — O . O 0 Hz

Ul-91= 62.8PSI
[__tome [N

fl

- MODE - DRV RDY
Lead: Setpoint
Drive is in AUTO Mode, Lead operation and U5‘99= 100.0PSI
i tl lating th t ingPl | I OT4a AN A Sol TR
comtrol, © o e U1-02= 52.38Hz |

Ul1-91= 62.8PSI [EEE!
B
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Network State Display
- MODE - ) DRV RDY
Drive is in Auto Mode, Lag operation and is Lag ’ leed Ho I d
holding the speed at the time it made the U 1 = 0 1 = 5 9 . 4 1 HZ
itch from bei leaddrivetoalag. Speed| T T A~ T A Aa e
is held until P9-07 time expires, The Home U1-02= 59.41Hz [LZED
screen will display U1-01 instead of U5-99. Ul-91= 99.8PSI EEEE
| tome NN |
- MODE - DRV RDY
Lag: Fixed P9-06
Drive is in Auto Mode, Lag operation and is U 1 = 0 1 = 5 5 . 0 0 HZ
ing at th d set in P9-06. The Home| |7 A~ T e AA e
Sereen will display U1-01 instead of U5-99, U1-02= 55.00Hz [LEEQ
Ul-91= 99.9PSI [EEEF

EETEE 4 N

- MODE - DRV RDY
Lag: Follow Lead
Drive is in AUTO Mode, L tion and _ —
isrtl’glel()lzvlilrllg the spee((i) oi’thggcggzrri fgazn ,u]; QJ' - 5 l L3] HZ —
drive. The Home screen will display U1-01 U1_02= 51 35HZ b
i d of U5-99. ' =
mieado U1-91= 98.9PSI [EFEF
| tome BN |
- MODE - DRV RDY
Lead: Geothermal
Driveis in AUTO Mode, Lead operation with U 1 '0 1 = 48 . 00 HZ
Geoth 1 Enabled. The H iy N T AN T a4 e~ T
display U101 instead of US-99 U1-02= 44.82Hz [
U1-80= 83.6 F [EEE

EETEE 4 N

B Pl Feedback via Network

The Network PI Feedback comes from a drive on the network with a valid analog PI feedback source and can be used as the
primary or secondary feedback source for a networked drive.

Set P9-02 to 0 if a drive has an analog PI feedback device installed and switching to network as a backup is not desired.

if a drive has an analog PI feedback device installed and the network PI feedback is considered as a backup, set P9-02 to 1 for
no alarm message when switched and set P9-02 to 2 for an alarm.

Set P9-02 to 3 if a drive has no analog PI feedback device installed and relies solely on the analog PI feedback of another
networked drive.

Note: Connect an analog PI feedback device to each drive for best performance.

B Related Parameters

No. Parameter Name Setting Values

Default: 1F (Hex)

H5-01 Drive Node Address Min.: 0
Max.: FF
Default: 0

P1-01 Pump Mode Range: 0, 1, 3
Default: 0

P9-02 Feedback Source Range: 0 to 3
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4.6 iQpump Presets and Functions

Setting Values

No. Parameter Name
Default: 08h
P9-25 Highest Node Address Min.: 02h
Max.: 08h
Default: 0
P9-27 Network Recovery Range: 0 to 3
U9-02 Network Activity No signal output available
U9-04 Running Queue Number No signal output available
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4.6 iQpump Presets and Functions

€ MEMOBUS Multiplexing Application Examples
B Simple Duplex System Application Example

A customer requires a duplex system with the following capabilities:
* Control the system pressure using two drives (no PLCs).

* Alternate drives everyday to even out the pump wear.

» Toggle switch for Run command.

» Each drive will have its own feedback transducer. Due to the shut-off valves, the network feedback should not be used as a
backup.

» Pump is at optimal running speed when at fixed speed of 54.0 Hz.
* Setpoint is 100 PSI, feedback scale is 145 PSI, start level is 80 PSI.

RUN RUN

Ij I— st Ij l— s1
SN SN
Drive A Drive B

15 HP 15 HP

Al Al

PRESSURE FEEDBACK A
>
N

PRESSURE FEEDBACK B

R+ R S+ & R+ R- &+ &

Figure 4.20 Simplified Wiring Diagram

Table 4.10 Related Parameters for Simple Duplex System Example

Description Drive A <7> Drive B <>
Run Source: 1 (Terminals) b1-02=1 b1-02=1
Node Address H5-01=1 H5-01=2
Highest Node Address P9-25=2 P9-25=2
Pump Mode: 3 (Network) P1-01=3 P1-01=3
Feedback Source: 0 (Analog) P9-02=0 P9-02=0
Lag Fixed Speed P9-06 = 54.0 Hz P9-06 = 54.0 Hz
Setpoint U5-99 =100 PSI U5-99 =100 PSI
Start Level P1-04 =80 PSI P1-04 =80 PSI

<1> All other multiplexing and alternation parameters are set to default settings.

B Duplex System with Fine Tuning Application Example

The customer would like to solve a pump cycling problem. Currently the second drive runs for 10 to 20 seconds at minimum
speed then shuts off, letting the first drive run at maximum. This will then run the second drive again and the cycle will repeat.
The customer must also account for system losses when running both pumps by boosting the setpoint by 5 PSI. In the event
that the pressure exceeds 125 PSI, the second drive should de-stage if both drives are running. If the pressure exceeds 140
PSI, a high feedback fault should occur and stop the drive.

There are multiple methods to handle the pump cycling problem:

* Lower the lag fixed speed (P9-06)

* Decrease the lag fixed speed delay (P9-07)

* Increase the staging frequency level (P9-09)

* Increase the staging delay time (P9-11)
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* Increase the de-staging delay time (P9-15)
* Increase the stabilization time (P9-16)
* Increase both the Add Freq Level and Add Dly Time

Table 4.11 Related Parameters for Duplex System with Fine Tuning Application Example

Description Drive A <7> Drive B <">
Run Source: 1 (Terminals) b1-02=1 b1-02=1
Node Address H5-01=1 H5-01=2
Highest Node Address P9-25=2 P9-25=2
Pump Mode: 3 (Network) P1-01=3 P1-01=3
Feedback Source: 0 (Analog) P9-02=0 P9-02=0
Lag Fixed Speed P9-06 = 54.0 Hz P9-06 = 54.0 Hz
Setpoint U5-99 =100 PSI U5-99 =100 PSI
Start Level P1-04 = 140 PSI P1-04 =140 PSI
High Feedback Quick De-Stage P9-18 =89.3% P9-18 =89.3%
Setpoint Modifier P9-17=5.0 PSI P9-17=5.0 PSI
Add Drive Frequency Level P9-09 =59.0 Hz P9-09 =59.0 Hz
Add Drive Delay P9-11=12.0s P9-11=12.0s

<1> All other multiplexing and alternation parameters are set to default settings.

B Duplex System with Jockey Pump Example

A customer requires a pump system with the following requirements:
* One small pump (the Jockey pump) will run the system during off-peak times.
* Two larger pumps will run the system when the demand is higher.
* The Jockey pump should not run when the two larger pumps are running.
* Pump wear is still an issue, but it is expected that the small pump will run longer hours and will always run first after a loss

of power.
* The feedback scale is 145 PSI.

* There is only one feedback transducer in the system.

$1

Al

SYSTEM PRESSURE
FEEDBACK
IS

S1
(Jockey Pump) N Drive B
10 HP 15 HP

+V

A1

A2

AC
R+ R S+ S- R+ R S+

$1
SN

+V
A1

A2
AC

Drive C
15 HP

*—
*—
*—

*—

Figure 4.21 Simplified Wiring Diagram

Table 4.12 Related Parameters for Duplex System with Jockey Pump Example

Description Jockey Pump <7> Drive B <> Drive C <>
Node Address H5-01=1 H5-01=2 H5-01=3
Highest Node Address P9-25=3 P9-25=3 P9-25=3
Pump Mode: 3 (Network) P1-01=3 P1-01=3 P1-01=3
Feedback Source: 0 (Analog), _ _ _
3 (Network) P9-02=0 P9-02=3 P9-02=3
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4.6 iQpump Presets and Functions

Description Jockey Pump <> Drive B <> Drive C <>
Lag Drive Speed: 0 (Always), _ - =

2 (Turn Off) P9-05=2 P9-05=0 P9-05=0
Allow Net Run: 0 (Always), _ _ _

2 (First Only) P9-20=2 P9-20=0 P9-20=0

Run Priority P9-21=7 P9-21=8 P9-21=8

Lead Swap @ Sleep P9-24=0 P9-24 =1200s P9-24=1200s
Setpoint U5-99 =100 PSI U5-99 =100 PSI U5-99 =100 PSI
Start Level P1-04 =80 PSI P1-04 = 80 PSI P1-04 =80 PSI

<I> All other multiplexing and alternation parameters are set to default settings.

B Triplex System Example

A customer who currently runs a duplex system would like to retrofit an existing triplex system with the following requirements:
* Three similarly sized pumps would run the system.

* A maximum of two drives should be running at any point; the third drive is a backup.

* Alternation should only happen when pumps are not running (sleeping).

* If one of the analog pressure feedback transducers should fail, read from a working one and notify the customer of the failure
by the alarm display.

* Setpoint is 90 PSI, feedback scale is 145 PSI, start level is 75 PSI.

st st 1
SN . SN . SN .
Drive A Drive B Drive C
25 HP 25 HP 25 HP
1+ 1+ L {+
& & w
= A = A = A
39 39 28
¥ao —] A ga —]A2 = A2
a G E a1 |
=suw =uw S uw
I e L e —AC mow | 1AC
o
4 2 ®
& ) &
Rt R St S Rt R S+ S Rt R St S

*—
*—
*—
*—

Figure 4.22 Simplified Wiring Diagram

Table 4.13 Related Parameters for Triplex System Example

Description Drive A <7> Drive B <7> Drive C <>
Node Address H5-01=1 H5-01=2 H5-01=3
Highest Node Address P9-25=3 P9-25=3 P9-25=3
Pump Mode: 3 (Network) P1-01=3 P1-01=3 P1-01=3
g?fr?;%l(gs.gﬁrgz'with Alarma) P9-02 =2 P9-02 =2 P9-02 =2
Alternation Mode: 3 (FIFO @ Sleep) P9-04=3 P9-04=3 P9-04=3
Maximum Running Pumps P9-23=2 P9-23 =2 P9-23=2
Setpoint U5-99 =90 PSI U5-99 =90 PSI U5-99 =90 PSI
Start Level P1-04 =75 PSI P1-04 =75 PSI P1-04 =75 PSI

<1> All other multiplexing and alternation parameters are set to default settings.
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4 MEMOBUS Multiplexing Stop History

Many irrigation-pumping skids consist of a PM pump (Pressure Maintenance) and typically two larger booster pumps to
maintain high flow peak demands. In many cases depending on the number of irrigation zones in combination with the type
of sprinkler heads used, the flow demand fluctuates and may not require the use of both larger booster pumps at the same time
until higher flow rates are required. The drive Controller "Run Stop" history ensures that both booster pumps alternate each
run cycle.

Table 4.14 P9-01, Lead Drive Selection, Detection Settings

Setting Description
0 Next Available
Select next available drive on the network as the new lead drive
1 Lowest Runtime (default)
Select the drive with the lowest runtime as the new lead drive
2 Stop History
Select the drive that had been stopped for the longest time.

Note: The new lead drive selection also applies to Alternation (P9-03 > 0) and will use the Stop History list when finding the alternate.

B Triplex Irrigation Booster System Example

When pressure is dropping, the PM Pump (if installed) will attempt to return the system pressure to the desired setpoint level.
If the PM Pump is not able to return the system to the setpoint pressure, typically due to a greater flow demand, the booster
pump #1 will be staged on.

The drive controller will speed up or slow down the pump as needed to maintain the system pressure. When flow decreases
and the pump system is no longer required to run, the system will go to sleep waiting for the pressure to drop. On the next run
cycle the PM pump will start up again, and instead of running booster pump #1, booster pump #2 is stages on, since booster
#1 ran during the last cycle.

This method ensures that during normal operation both booster pumps will operate evenly as lead or lag pumps each run cycle.

A triplex irrigation booster system has one PM Pump (pressure maintenance) and two larger booster pumps of the same
horsepower. The customer would like to ensure that the PM Pump is also the lead pump to recharge the system during low
flow usage, but during high demands the booster pumps alternate on each run cycle or if required will both run to support very
high flow demands.

* Jockey/PM Pump will also be lead to start.

* Jockey/PM Pump will stage booster pump 1 or 2 and stay running for 20 seconds and then shut off.

* Booster pump 1 will run system and if required, call for booster pump 2 or vice versa.

* On sleep mode, the lead drive for starting will swap back to Jockey/PM Pump.

» System setpoint 100 PSI.

* Pressure drop of 10 PSI will start the Jockey pump.

 All drives have individual transducers rated 200 PSI maximum, but if there is a transducer failure, switch to network.

B Triplex Irrigation Booster System Related Parameters
Table 4.15 Related Parameters

Parameter No. Parameter Name PM Pump Booster Pump 1 Booster Pump 2
H5-01 Drive Node Address 1 2 3
P1-01 Pump Mode 3 3 3
P1-03 Feedback Device Scaling 200 PSI 200 PSI 200 PSI
P1-04 Start / Draw Down Level -10.0 PSI -10.0 PSI -10.0 PSI
P9-01 Lead Drive Selection 2 2 2
P9-02 Feedback Source 2 2 2
P9-07 Lag Fixed Speed Delay 20s 5s 5s
P9-20 Allow Network Run 2 0 0
P9-21 Run Priority 7 8 8
P9-24 Lead Swap at Sleep 0s 1s ls
P9-25 Highest Node Address 3 3 3
Us5-99 PID Setpoint Command 100 PSI 100 PSI 100 PSI
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€ MEMOBUS Multiplexing Speed Follower Deceleration Time Switchover

The Speed Follower will attempt to match the speed of the Lead Drive after the Lag Drive Fixed Speed Delay.

Consider a scenario wherein the system needs help from an idle drive to maintain system pressure. When the idle drive is
called to run, the difference between the set-point and the feedback may be too small to make the drive accelerate faster. In
the case of a system is configured with these settings:

* Set for Lag Drive Speed Follower
* Add Pump method is Frequency Reference
» Frequency Reference setting close to the maximum frequency

The system will drop the speed after the Lag Drive Fixed Speed Delay expires in order to follow the output frequency of the
previously idle drive. This transition may cause unwanted pressure drops. A longer deceleration time will be activated on the
lag drives when the system switches the drive that is being followed. The longer deceleration time will be effective for a
programmable setting, after which, the regular deceleration time is used.

B Functional Operation

I P9-05 =3 (Follow Lead Spd), the lag drive will use the network information and the lead drive output speed as its frequency
reference. The lag drive's final speed reference is affected by (Lag Follower Gain P9-30) and then by (Lag Follower Bias
P9-31).

Lag Drive Speed = ( Lead Drive Speed x Lag Follower Gain ) + Lag Follower Bias

When P9-33 > 0.0 sec, an alternate deceleration time (Lag Follower Decel P9-32) is used when the drive switches from the
latched speed (Lag Fixed Delay P9-07) to the new Lead drive's output frequency. The deceleration time is active for the
duration set in (Lag Followr Dtim P9-33), and will switch back to the regular deceleration rates when it expires.

Note: Parameter functionality stated below only applies when P1-01 =3 (MEMOBUS Network)

B Related Parameters

No. Name Description Values

Determines the functionality of the lag drives.
0: Fixed speed. The drive runs at the P9-06 setting after the time set in P9-07
P9-05 L . oxpures. . . I . .| Default: 0
- ag Drive Mode 2: Turn off. The drive stops running when it switches to a lag drive after the time Range: 0. 2. 3
set in P9-07 expires. 8- bs 2,
3: Follow Lead Speed. The drive will follow the speed of the current lead drive,
applying P9-30 gain and P9-31 bias.

Specifies how long speed is latched before performing the function specified in |Default: 5 s

P9-07 Lag Fixed Speed Delay P9-05 when the drive changes from a lead to a lag. Min.: 0
Max.: 1000
Sets the gain to be applied to the speed of the current lead drive when P9-05 is set | Default: 100.0%
P9-30 Lag Drive Speed Follower Gain |to 3. The bias to be applied is set in P9-31. Min.: 0.0
Max.: 300.0
Sets the bias to be applied to the speed of the current lead drive when P9-05 is set | Default: 0.00 Hz
P9-31 Lag Drive Speed Follower Bias [to 3. The gain to be applied is set in P9-30. Min.: -60.0
Max.: 60.0
Lag Follower Deceleration Sets the deceleration time when the P9-33 timer is running and the drive is running | Default: 60.0 s
P9-32 Ti g as Lag Drive Speed Follower (P9-05 is set to 3). Min.: 0.0
ime .
Max.: 1000.0
Lae Follower Deceleration Sets the time during which the deceleration time set in P9-32 is effective. The drive | Default: 0.0 s
P9-33 Ti 1%1 e Active Time will use the standard deceleration rate when it expires. Min.: 0.0
Setting this parameter to 0.0 disables the function. Max.: 360.0

Determines the communication compatibility for the MEMOBUS network.
Network Compatibility 0: A-Ver: 30034 Default: 2

Selection 1: B-Ver: 30035/36 Range: 0 to 2
2:1Q Smart Network

P9-99
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B Timing Diagrams - Speed Follower Deceleration Time Switchover (Disabled and Enabled)

P9-01 = 1 (Lowest Run-time) P9-05 = 3 (Follow Lead Speed)
P9-08 = 0 (Output Frequency) P9-12 = 0 (Output Frequency)
P9-32 = 60.0 sec P9-33 = 0.0 sec
Drive 2 Staged-in. Drive 3 Staged-in. Drive 3 is no longer needed and gets de-
Drive 1 becomes a Lag Drive 2 becomes a Lag staged.
Drive and latches to its Drive and latches to its Drive 2 is the Lead again.
Start-up current output speed. current output speed. Drive 1 follows the speed of Drive 2 again.
Drive 1 is the
Lead Pump. Drive 1 follows the Drive 1 and Drive 2
speed of Drive 2 follows the speed of
(Lead) Drive 3 (Lead)
T T
Drive 3 i :
Add Freq LevelP9-09 f — —————— — — —— — 4 —— - —— - - 4--————-

|
Remove Freq Level P9-13 | — — — — — — — — — — — — A ——— M ———————————————
|
|

Output Frequency

PumpNet Control1 U1-59 bit 1:
Run as Lag Drive

PumpNet Control1 U1-59 bit 2:
Run as Lead Drive

Drive 2
Add Freq Level P9-09

Remove Freq Level P9-13

Output Frequency

|

|

|

PumpNet Control1 U1-59 bit 1: t
Run as Lag Drive | 4

PumpNet Control1 U1-59 bit 2: |
Run as Lead Drive |
|

|

|

|

Drive 1
Add Freq Level P9-09

Remove Freq Level P9-13

Output Frequency

PumpNet Control1 U1-59 bit 1:
Run as Lag Drive _,—I
PumpNet Control1 U1-59 bit 2:

Run as Lead Drive

Figure 4.23 Lag Follower Deceleration Time Switching (Disabled)
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P9-01 = 1 (Lowest Run-time)
P9-08 = 0 (Output Frequency)

P9-05 = 3 (Follow Lead Speed)
P9-12 = 0 (Output Frequency)

P9-32 =60.0 sec

P9-33 =10.0 sec

Drive 2 Staged-in.
Drive 1 becomes a Lag
Drive and latches to its

current output speed.

Drive 3 Staged-in.
Drive 2 becomes a Lag
Drive and latches to its

current output speed.

Drive 3 is no longer needed and gets de-
staged.
Drive 2 is the Lead again.
Drive 1 follows the speed of Drive 2 again.

Start-up...
Drive 1 is the
Lead Pump. Drive 1 follows the Drive 1 and Drive 2
speed of Drive 2 follows the speed of
(Lead) Drive 3 (Lead)
T T
Drive 3 : :
Add FreqLevelP909 F——+-—————————— Aemmmemmo=o=== S e e it

Remove Freq Level P9-13
Output Frequency

PumpNet Control1 U1-59 bit 1:
Run as Lag Drive

PumpNet Control1 U1-59 bit 2:
Run as Lead Drive

Drive 2
Add Freq Level P9-09

Remove Freq Level P9-13
Output Frequency

PumpNet Control1 U1-59 bit 1:
Run as Lag Drive

PumpNet Control1 U1-59 bit 2:
Run as Lead Drive

Drive 1
Add Freq Level P9-09

Remove Freq Level P9-13
Output Frequency

PumpNet Control1 U1-59 bit 1:
Run as Lag Drive

PumpNet Control1 U1-59 bit 2:
Run as Lead Drive

P9-32
Lag Followr Dcel

P9-33
| Lag l
Followr
[ | Dtim [

P9-32
Lag Followr Dcel

P9-32
/Lag Followr Dcel

P9-33
| Lag
Followr
1 Dtim

Figure 4.24 Lag Follower Deceleration Time Switching (Enabled)
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4.6 iQpump Presets and Functions

€ MEMOBUS Multiplexing System-wide Parameter Entry
This function allows parameter changes to be pushed through the MEMOBUS Multiplex network.

Note: 1. This function is available in drive software versions PRG: 8552 and later.
2. Not available in drive models 4A0930 and 4A1200.

B Network Parameter Push Operation

Parameter P9-98 enables and disables the network parameter push function.
When P9-98 is set to 0 (Disabled), changes to any parameter will only be written to the drive on which the parameter was
changed.

When P9-98 is set to 1 (Enabled/Prompt), changes to system-wide parameters display the prompt shown in Figure 4.25 asking
whether to write the change on the selected drive or to all the drives on the network.

Changes to non-system-wide parameters will only be written to the drive on which the parameter was changed. Refer to Non-
System-Wide Parameters on page 192 for a list of non-system-wide parameters that cannot be pushed to other drives on the

MEMOBUS Multiplex network.

-PRMSET- PRG

Apply Changes to

System
2> This Pump <<
Cancel

Home JEGIRN |

Figure 4.25 Parameter Change Prompt

Selecting “Cancel” aborts the change.

Selecting “This Pump” causes the change to be written only on the drive on which the parameter was changed.

Selecting “System” attempts to write the change to the drive on which the parameter was changed and all other drives currently
online (The number of nodes is based on P9-25).

Theh opeéator displays a WAIT message as shown in Figure 4.26 for 5 s while the MEMOBUS Multiplex network writes to
each node.

WALT

Network Write
In Progress

Figure 4.26 WAIT Message

The drive will display the confirmation screen shown in Figure 4.28 after all drives have been accessed.
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4.6 iQpump Presets and Functions

If the drive does not receive confirmation from all nodes after 5 s, the drive will display the message shown in Figure 4.27.

Still waiting on
confirmation.

Check parameters
on each pump

Figure 4.27 Still Waiting Message

The Still Waiting message screen is dismissed after 15 s or when any key is pressed. The display then returns to the parameter
selection screen.

The drive displays the confirmation screen shown in Figure 4.28 if the confirmation comes back before the 15 s timer expires.

—_———————

Nodes Updated:

0o X o
1234

¥: Fail o:0kK

Figure 4.28 Node Update Message

[TP ]

Nodes that failed to update are indicated by an “X”” while nodes that completed successfully are marked by an “o0”.

The Node Update message is displayed for 1.5 s or until a key is pressed if all nodes successfully update. The message is
displayed for 15 s or until a key is pressed if any node fails to update. The display then returns to the parameter selection
screen.

B Non-System-Wide Parameters
Parameters in Table 4.16 cannot be pushed to other drives on the MEMOBUS Multiplex network.
Table 4.16 Non-System-Wide Parameters

No. Name No. Name
A1-03 Initialize Mode 04-05 Capacitor Maintenance Setting
A1-08 Custom Initialize Mode 04-07 DC Bus Pre-charge Relay Maintenance Setting
H5-01 Drive Node Address 04-09 IGBT Maintenance Setting
02-04 Drive Model Selection 04-11 Fault Data Initialization
02-09 Factory 04-12 kWh Monitor Initialization
03-01 Copy Function Selection 04-13 Number of Run Commands Counter Initialization
04-01 Cumulative Operation Time Setting 04-17 RTC Time Setting
04-03 Cooling Fan Operation Time Setting P1-01 Pump Mode
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4.6 iQpump Presets and Functions

No. Name No. Name
P9-20 Allow Network Run P9-27 Network Recovery Mode
P9-21 Run Priority
B Related Parameters
No. Parameter Name Setting Values
. Default: 0
P9-98 Network Parameter Push Selection Range: 0, |
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4.6 iQpump Presets and Functions

€ De-Scale/De-Ragging

The De-scale/De-ragging function attempts to clean the pump impellers (dislodge scale and buildup) by rapidly starting and
stopping the pump in both directions. The drive monitors the number of operating hours of the motor and after a set amount
of operating time, the drive runs the De-scale/De-ragging function the next time the drive is started in either the HAND or
AUTO mode.

The De-scale/De-ragging function runs the drive forward, then reverse for a specified number of times before normal operation
will automatically resume.

The De-Scale/De-ragging function operates when all of the following conditions are met:

* P8-01 = 1: De-Scale is Enabled

* P1-01 # 3: Not in MEMOBUS Multiplex

* P7-01 =0: Anti-Jam Disabled

B De-Scale/De-Ragging Operation

While the pump is running in the Hand or Auto mode, the De-scale/De-ragging run timer is activated. The timer data is stored
in EEPROM at power-down. Ifthe amount of time accumulated in the timer is less than the De-Scale Pump Run Time parameter
(P8-08), the drive starts normally. When the timer is equal to or greater than the P8-08 value, the drive will automatically

perform the de-scale function the next time the drive is at a stop and is commanded to accelerate in HAND or AUTO mode.

The “De-Scale/De-rag Active” alarm will flash on the keypad during the De-scale/De-ragging function. The drive will first
accelerate using the De-scale Acceleration Time (P8-06) up to the De-scale Run Frequency Reference (P8-03), for the De-
scale Forward Run Time (P8-04) time. It will then decelerate using the De-scale Deceleration Time (P8-07) and accelerate
using P8-06 in the reverse direction. It will stay running at the P8-03 speed for the time set in the De-Scale Reverse Run Time
(P8-05). After the timer expires, drive will decelerate to zero using P8-07. Once it reaches zero speed, it will immediately
repeat the cycle for as many times as specified by the De-scale cycle count (P8-02) parameter. If the De-scale/De-ragging
function is interrupted by a fault or by removing the run command, all timers associated with the De-scale/De-ragging function
will be reset.

During de-scaling / de-ragging operation, the following features are disabled:

* PI Control (pressure control)

» Thrust Bearing Acceleration

* Minimum Speed

» Low Feedback / High Feedback Detection

* Not Maintaining Setpoint Detection

* Loss of Prime

» Low Flow / High Flow Detection

» Level Control / Suction Control / Vacuum Control

* Sleep Detection

* Sleep Boost

B Forced De-Scale/De-Ragging Operation

When parameter P8-01 =2 (Force De-scale), the drive will perform a De-scale/De-ragging operation every time it starts. This
mode is intended to be used during the setup of the De-scale/De-ragging function only.

B Related Parameters, Multi-Function Digital Output Settings, and Alarms

No. Parameter Name Setting Values
. . Default: 0
P8-01 De-scale Operation Selection Range: 0 to 2
P8-02 De-scale Cycle Count Default: 1

Range: 1 to 100
Default: 25.00 Hz

P8-03 De-scale Frequency Reference Range: 0.0 to 400.0
. Default: 10 s

P8-04 De-scale Forward Run Time Range: 1 to 6000

P8-05 De-scale Reverse Run Time Default: 10 s

Range: 1 to 6000
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4.6 iQpump Presets and Functions

Parameter Name

Setting Values

No.

. . Default: 2.0 s

P8-06 De-scale Acceleration Time Range: 0.0 t0 600.0
. . Default: 2.0 s

P8-07 De-scale Deceleration Time Range: 0.0 t0 600.0

. Default: 168.0 H
P8-08 De-scale Pump Run Time Range: 0.1 to 2000.0
H2 Multi-Function Digital Output Settings
H2-0O0O Function Description
A6 De-scale Active Closed: De-scale is running
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4.6 iQpump Presets and Functions

€ 2-Motor Contactor Alternation

Parameter P4-14 enables and disables the 2-motor contactor alternation function.

This function allows one drive to power two motors in an “OR” configuration to evenly distribute the amount of wear on each
motor/pump.

Note: 1. This function is available in drive software versions PRG: 8552 and later.
2. Not available in drive models 4A0930 and 4A1200.

B 2-Motor Alternation Disabled (P4-14 = 0)

Setting P4-14 to 0 disables 2-motor alternation, clears all timers associated with the 2-motor alternation function, and de-
energizes digital output H2-000 = 43,

B 2-Motor Alternation Enabled (P4-14 = 1)

Setting P4-14 to 1 enables the 2-motor alternation function. The drive de-energizes digital output H2-00 = 43 to force the
relay/contactor logic to connect the first motor to the drive output terminals.

The alternation timer runs when the drive applies power to the motor (i.e., running, non-zero speed, not baseblocked). The
drive switches to the second motor when the timer reaches the time entered in P4-16, Alternation Time, depending on the
setting of P4-15, Two Motor Alternation Operation Selection.

If P4-15 is set to 0 (Wait For Stop), the drive will continue to operate on Motor 1 until the drive would normally go to zero
speed (zero reference, sleep mode, remove run command, fault). When the drive stops, digital output H2-000 = 43 energizes
so the drive will run motor 2 when it restarts.

If P4-15 is set to 1 (Immediate) and the drive is operating in Auto Mode when the alternation timer reaches the time set in
P4-16, the drive will immediately stop using the selected stopping method (b1-03). When the drive stops, When the drive
stops, digital output H2-000 = 43 energizes and the drive will restart and ramp back to speed after the minimum baseblock
time.

If the drive is operating in Hand Mode when the alternation timer reaches the time set in P4-16, the will continue to operate
on Motor 1 until the drive would normally go to zero speed (zero reference, sleep mode, remove run command, fault). When
the drive stops, digital output H2-000 = 43 energizes so the drive will run motor 2 when it restarts.

The alternation timer restarts after the digital output switches to drive Motor 2. The drive switches back to Motor 1 depending
on the setting of P4-15 after sufficient time passes with the drive running that the alternation timer reaches the P4-16 level.

The alternation timer and motor selection are stored to EEPROM when power is removed. Changing parameter P4-14 clears
the internal alternation timer and the alternation time stored in EEPROM..

P4-14 special considerations:

* Motor 1 is used first when P4-14 changes from 0 to 1
* Motor 2 is used first when P4-14 changes from 2 to 1
* Motor 1 is used first when P4-14 changes from 3 to 1

B Motor 1 Only (P4-14 = 2)

Setting P4-14 to 2 disables the 2-motor alternation function, clears all timers associated with the 2-motor alternation function,
and de-energizes digital output H2-000 = 43.

H Motor 2 Only (P4-14 = 3)

Setting P4-14 to 3 disables the 2-motor alternation function is disabled, clears all timers associated with the 2-motor alternation
function, and energizes digital output H2-000 = 43.

B Interaction with Sequence Timer (S2-0000)

Setting the sequence Selection (S2-04, S2-09, S2-14, S2-19) to 3, No Alternation, prevents 2-motor alternation during the time
set in the corresponding Sequence Timer. Alternation resumes normally when the timer deactivates.

Note: The Alternation Time set in P4-16 will run during the No Alternation time window. The timer will request for alternation after the No
Alternation time window is over if the timer expires.
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B Related Parameters, Monitors, and Multi-Function Digital Output Settings

Parameter Name

Setting Values

No.

. . Default: 0
P4-14 Two Motor Alternation Selection Range: 0 to 3

. . . Default: 0
P4-15 Two Motor Alternation Operation Selection Range: 0, 1

. . Default: 24.0 H
P4-16 Two Motor Alternation Time Range: 0.1 to 100.0 H
U1-82 Two Motor Time to Alternate Full scale: N/A

H2 Multi-Function Digital Output Settings
H2-0O00O Function Description
Open: Motor 1 in use (or 2-motor alternation is disabled)
43 2 Motor Alternate Closed: Motor 2 in use
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4.6 iQpump Presets and Functions

& Flow Rate Limiter

The flow rate limiter function reduces speed when the flow rate reaches a high or low limit to reduce system pressure.

Note: 1. This function is available in drive software versions PRG: 8552 and later.
2. Not available in drive models 4A0930 and 4A1200.

The drive reduces the output speed to limit the flow rate. Parameter P6-27 determines whether the Flow Rate Limit Level acts
as a High Limit (P6-26 = 1) or a Low Limit (P6-26 = 2).

When P6-26 is set to 1 (Enabled), the output speed is reduced when the Flow Rate rapidly increases or rises above the level
set in P6-27.

When P6-27 is set to 2 (Enabled — Low Limit), the output speed is reduced through a PI controller when the Flow Rate rapidly
decreases or falls below the level set in P6-27. The output speed is lower-limited to the greater value between the Minimum
Pump Speed (P1-06) or Thrust (P4-12), plus the Minimum Output Frequency (E1-09).

Parameters P6-28 (Proportional Gain) and P6-29 (Integral Time) adjust the responsiveness of the PI controller.

Flow Limit Start Delay (P6-30) sets the length of time that the drive will wait before activating the Flow Rate Limiter at Start.

Note: When the Flow Limit Start Delay (P6-30) timer expires, the output speed may rapidly decrease depending on the Flow Rate level compared
to the Flow Limit (P6-27). Be sure to set P6-30 long enough to allow the system to stabilize the Flow Rate.

B Total Accumulated Volume and Delta Accumulated Volume Monitors
Monitors U1-84 to U1-87 represent the Total Accumulated Volume as shown below:
u1-84 U1-85 U1-86 u1-87

r N "
Aceumated - T, T T S
Volume y y y .

acre-feet

Monitor U1-88 provides the same information in a single display. The decimals are dropped when P6-16 is set to 1 to display
in gallons. When the value being displayed is more than 99999 gal or units are in A-F (P6-16 = 2), the display will initially
show “U1-88 = - - gal“ or “U1-88 = - - A-F”” and immediately switch over to the full value with the monitor number removed.

The unit and commas may be removed depending on the size of the value. Note that the unit is always displayed in the Monitor
Title Text (Total Vol (gal) or Total Vol (A-F)).

Monitor U1-89 shows the volume accumulated with the values stored in parameters P6-36 to P6-39 (Delta Volume) as the
starting point. The display operates the same as U1-88, except that it can be signed and switched to full value display when
above 9999 gal or below -9999 gal.
Note: When the units are in Acre-feet, the number of decimal places decreases by 1 when the value is above 9,999,999,999.9999 A-F or below
-9,999,999,999.9999 A-F.
The value for U1-89 is equal to the Total Accumulated Volume (U1-88/U1-84 to U1-87) — Starting Delta Volume (P6-36 to
P6-39).

Starting Delta Volume parameters P6-36 to P6-39 can be populated manually by individually setting each parameter. Setting
P6-35 to 1 (Set) will write the current Total Accumulated Volume (U1-88/U1-84~U1-87) to the parameters, while setting
P6-35 to 2 (Reset) will write 0 to these parameters.
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Sample Screens

Description

- MONITR - ORY Rdy
Total Vol (gal)
U1-88= 83486 gaL

Ui-B2= 4@.80Hz LSEQ
Ui-91= 92.2PST [LREF

Displaying in Gallons and value is less than 100,000. Displays
normally.

- MONITR - ORY Rdy
Total Vol (gal)
J1-88= i gal
Ui-B2= 48.88Hz LSEQ
U1-91= 92.2PST [LREF

Displaying in gallons and value is greater than 99,999.
Displays double dashes for 1.5 s, then displays the full value.

- MONITR - ORY Rdy
Total Vol (gal)
1,838 ,649495a1

Ui-B2= 4@.80Hz LSEQ
Ui-91= 92.2PST [LREF

Full value display with units and commas.
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Description

- MONITR - DRV Rdy
Total Vol (gal)
17,221,838 ,6494
Ul-B2= 4@.88Hz

U1- gz .zPsT LU

Fuo [

Full value display with commas, but no unit in-line.

- MONITR - DRV Rdy
Total Vol (A-F)

83.4189 a-F

Ul-B2= 40.PAHz  [LSED

u1- 92 .2PSI

Fuo [

Full value display for Acre-Feet units.

- MONITR - DRV Rdy
Total Vol (A-F)
17221939690@ . BE5Z
Ul-B2= 4@.88Hz

U1- gz .zPsT LU

Fuo [

Full value display with no units and no commas.
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Description

LCD Display

- MONITR - ORY Rdy
Delta Vol (gal)
-Z,3849,498845a1

Ul-82= 48.88Hz LSEQ

U1-91= 92.2PSI [LREF

[ Home QRN

Delta Volume: Full display with units, commas, and sign.

- MONITR - DRY  Rdy

Delta Yol (A-F)
172218368698 .855
Ul-82= 48.80Hz LSEQ

92 .2PSI  LREF

Fuo [

Delta Volume: Full display with no units, no commas, and
resolution decreased.

B Low Flow Detection Delay at Start Cancel

The Low Flow Rate detection is enabled when all of the following are true:
* There is a valid flow meter input: pulse input, analog input, or MEMOBUS network.

* The Low Flow Level parameter P6-06 > 0.

* The drive is running in Hand or Auto and the output frequency is greater than 0 for longer than the time set in P6-08.
B Related Parameters, Monitors, and Multi-Function Digital Output Settings
No. Parameter Name Setting Values
P6-01 Flow Meter Scaling Rané?a?%l(l)ltti)oég()c(})l.)(;\/[ GPM
P6-02 Turbine Input Scaling (Coarse) Ranng:fa(l)u':g go%%cli)pG
P6-03 Turbine Input Scaling (Fine) RangZ?%l(l)l(;:()g?(?g(.ggggppG
P6-06 Low Flow Level Rangl?:%l(l)lt@oégoo.o
P6-07 Low Flow Detection Delay Time When Already Running Ralll)geef:aglﬁ) 16%80 s
P6-08 Low Flow Detection Wait Time At Start Ran;?%%ligojgég% min
P6-09 Low Flow Select R 00 3
P6-17 High Flow Level Defanit: 0.0

Range: 0.0 to 6000.0
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No. Parameter Name Setting Values
P6-21 Low Flow Detection Delay @ Start Cancel Time Rangg%u‘lg gOSOO s
P6-22 Flow Meter Decimal Place Position Rz);gf:}lg:té 2
P6-26 Flow Limit Selection RaDIfgfg}lgitg 5

L Default: 0.0
P6-27 Flow Limit Level Range: 0.0 t0 6000.0
L . Default: 0.00
P6-28 Flow Limit Regulator Gain Range: 0.00 t0 25.00
L . Default: 1.00 s
P6-29 Flow Limit Regulator Integral Time Range: 0.00 t0 25.00 s
P6-30 Flow Limit Regulator Delay @ Start Ralll)geef,agl;% 16(())(5)0 s
P6-35 Accumulator Delta Save Selection Rangng:tg 2
P6-36 Delta Starting Accumulation Level - Millions Ran]g?ee'f(a)uig:& 535
. . Default: 0
P6-37 Delta Starting Accumulation Level - Thousands Range: 0 t0 999
P6-38 Delta Starting Accumulation Level - Ones Rar]?;ettaglg) 0999
. . . Default: 0.0000
P6-39 Delta Starting Accumulation Level - Decimal Range? 5‘_ 1(1)000 t0 0.9999
Default: 0.0 GPM
E9=l Add Flow Level Range: 0.0 t0 6000.0 GPM
Default: 0.0 GPM
P9-42 Remove Flow Level Range: 0.0 t0 6000.0 GPM
Ul1-83 Flow Rate Full scale: P6-01 Setting
U1-88 Total Volume Accumulated Full scale: N/A
U1-89 Delta Volume Accumulated Full scale: N/A

H2 Multi-Function Digital Output Settings
H2-000O Function Description
A7 Flow Rate Limit

Closed: The Flow Rate is actively affecting the output speed.
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€ Multi-function Digital Input On/Off Time Delay

This function provides an On/Off Delay to all multi-function digital inputs.

Note: 1. This function is available in drive software versions PRG: 8552 and later.

2. Not available in drive models 4A0930 and 4A1200.

When the terminal closes, the function programmed to that terminal activates after the corresponding on-delay timer elapses.
Opening the terminal will reset the on-delay timer. When the terminal opens and the function is active, the function continues
to run until the off-delay timer elapses. Closing the terminal again will reset the off-delay timer.
The on-delay and off-delay timers also affect monitor U1-10 (Input Terminal Status). The corresponding bits are set when the
function is active after the on-delay elapses. the bits are reset when the function is deactivated after the off-delay elapses. The
on-delay timer does not apply when the inputs are already closed at power-up.

B Related Parameters

No. Parameter Name Setting Values
. . Default: 0.00 s
H1-37, H1-38 | Terminals S7 and S8 On-Delay Time Range: 0.00 to 300.00 s
. . Default: 0.00 s
H1-41 to H1-48 |Terminals S1 to S8 Off-Delay Time Range: 0.00 to 300.00 s
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€ PI Auxiliary Control

PI Auxiliary Control allows the drive to control pressure when the PI Auxiliary Level is adequate. When the PI Auxiliary
Control Level drops to the PI Auxiliary Control Setpoint set in Q6-03, the drive will regulate based on the PI Aux Level and
the pressure will drop.

The drive also goes to sleep, wakes up, and trips an alarm and/or fault based on the PI Auxiliary Control level.

Note: 1. This function is available in drive software versions PRG: 8552 and later.
2. Not available in drive models 4A0930 and 4A1200.

B Enable Pl Aux Level Control Features

Set parameter Q6-01 to 1 to enable PI Aux Level Control and PI Aux Low Level Detection.

The drive performs PI Aux Level Control when Q6-20 is set to 1 and the drive is in PID mode (PID enabled via b5-01, not
jogging, and not disabled by other functions).

Sleep via Minimum and Maximum Levels (Q6-04 and Q6-24) apply to both Q6-20 modes.
B Scaling and Resolution

Q6-21 sets the unit and Q6-22 sets the decimal place for the PI Aux Level parameters and monitors.

W Data Entry Modes for Wake-up Level, Low Level, and High Level Detection

i Range Display
Parameter/Condition Delta Entry Absolute Entry (Toggles Automatically)

Q6-06 Wake-up Level o »
PI Direct-acting (Q6-23 = 0) -0.0t0 -999.9 0.0 t0 999.9 (0.0 to 999.9) <—> “—Sub frm SetPt

Q6-06 Wake-up Level N o« »
PT Inverse-acting (Q6-23 = 1) +0.0 to +999.9 0.0 t0 999.9 (0.0~999.9) <—> “+Add to SetPt
Q6-09 Low Feedback Level -0.0t0 -999.9 0.0 t0 999.9 (0.0 t0 999.9) <—> “—Sub frm SetPt”
Q6-12 High Feedback Level +0.0 to +999.9 0.0 t0 999.9 (0.0~999.9) <— “+Add to SetPt”

B Sensing Pl Aux Feedback Level

Set a multi-function analog input H3-CIO to 27 to act as the PT Auxiliary Feedback Level and set parameter Q6-02 to the full-

scale pressure of the transducer, with units and decimal place set by Q6-21 and Q6-22. This level is displayed on the U1-96

monitor.

Wire break is detected for the PI Aux FB Level analog input when all of the following are true:

* Q6-19 #0 to enable PI Aux Feedback Wire-Break Detection.

* Q6-01 =1 enabling PI Auxiliary Control.

. "IF:IhEI mul;i-function analog input programmed for PI Aux FB Level (H3-OO = 27) is set for 4 to 20 mA operation (H3-
=2

* The signal on the analog input falls below 3 mA or rises above 21 mA for longer than 1 second.

The drive responds based on the Q6-19 setting:

* Setting 0: Wire-break detection is disabled.

* Setting 1: The “AUXFB — PI Aux Lvl Loss” alarm will display.

* Setting 2: The drive will trigger an “AUXFB — PI Aux Lvl Loss” fault if the drive is in Auto, Hand, or Sleep.

If there is not a Run command present, the drive will display an “AUXFB — PI Aux Lvl Loss” alarm.
B Direct-Acting Pl Aux Level Control (Q6-23 = 0)

The drive will respond in one of two ways to a change in the PI Aux Feedback when Q6-23 is set to O:
» The drive will attempt to regulate to the Q6-03 level when Q6-03 setpoint < Q6-24 maximum level.

The drive slows down as the feedback level approaches the Q6-03 setting and pressure and flow decrease. The drive then
regulates output speed to maintain the PI Aux Level. Adjust the drive regulating level responsiveness using parameters
Q6-16 and Q6-17.

The drive will go to sleep if level rises above the Q6-24 maximum value for longer than the Q6-05 sleep delay time. Normal
operation resumes when he feedback level falls below the Q6-06 wake-up level for longer than the Q6-07 wake-up time.

Note: Be sure to set Q6-08, PI Aux Control Minimum Speed, to a value high enough to ensure flow.
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* The drive will attempt to maintain the pressure setpoint before immediately going to sleep based on PI Aux Feedback when
Q6-03 setpoint > Q6-24 maximum level.

The drive goes to sleep when the Feedback Level rises above the Q6-24 maximum level for longer than the Q6-05 sleep
delay time. Normal operation resumes when the PI Aux Feedback falls below the Q6-06 level for longer than the Q6-07
time.

B Inverse-Acting Pl Aux Level Control (Q6-23 = 1)

The drive will respond in one of two ways to a change in the PI Aux Feedback when Q6-23 is set to 1:
* The drive will attempt to regulate to the Q6-03 level when Q6-03 setpoint > Q6-24 maximum level.
The drive slows down as the feedback level approaches the Q6-03 setting and pressure and flow decrease. The drive then

regulates output speed to maintain the PI Aux Level. Adjust the drive regulating level responsiveness using parameters
Q6-16 and Q6-17.
The drive will go to sleep if level falls below the Q6-24 maximum value for longer than the Q6-05 sleep delay time. Normal
operation resumes when he feedback level rises above the Q6-06 wake-up level for longer than the Q6-07 wake-up time.
Note: Be sure to set Q6-08, PI Aux Control Minimum Speed, to a value high enough to ensure flow.

* The drive will attempt to maintain the pressure setpoint before immediately going to sleep based on PI Aux Feedback when
Q6-03 setpoint < Q6-24 maximum level.

The drive goes to sleep when the Feedback Level falls below the Q6-24 maximum level for longer than the Q6-05 sleep
delay time. Normal operation resumes when the PI Aux Feedback rises above the Q6-06 level for longer than the Q6-07
time.

B Sleep & Wake-Up Methods

The drive goes to sleep in one of three separate methods:

* The drive goes to sleep without performing a sleep boost when the PI Aux Feedback falls below the Minimum Level (Q6-04)
for longer than the PI Auxiliary Control Sleep Delay Time (Q6-05),
The drive wakes up when the PI Aux Feedback level rises above the Setpoint (Q6-03) for longer than the time set in Q6-07
and the standard (pressure) sleep function set in P1-04 and P1-05 calls for a wake-up.

* The drive goes to sleep without performing a sleep boost when the PI Aux feedback rises above the Maximum Level (Q6-24)
for longer than the PI Auxiliary Control Sleep Delay Time (Q6-05).
The drive wakes up when the PI Aux Feedback level falls below the Setpoint (Q6-03) for longer than the time set in Q6-07
and the standard (pressure) sleep function set in P1-04 and P1-05 calls for a wake-up.

* The drive will also go to sleep based upon the standard sleep settings set in parameters P2-01 to P2-04 and perform a sleep
boost.

When Q6-23 is set to 1 (Inverse-acting), the drive wakes up when the PI Aux Feedback rises above the Setpoint (Q6-03)
for longer than the Q6-07 time AND the standard sleep function set in P1-04 and P1-05 calls for a wake-up.

When Q6-23 is set to 0 (Direct-acting), the drive wakes up when the PI Aux Feedback falls below the Setpoint (Q6-03) for
longer than the Q6-07 time AND the standard sleep function set in P1-04 and P1-05 calls for a wake-up.

B Pl Aux Low Level Detection

Set Q6-01 to 1 and Q6-09 > 0 to enable PI Aux Low Level Detection.

Low Level Behavior — No Display:

The Low PI Aux Level digital output (H2-0O = 9E) closes when Q6-11 =0 (No Display) and the PI Aux Feedback falls below
the level set in Q6-09. The digital output opens when the feedback rises above the level set in Q6-09.

Low Level Behavior — Alarm Only:

The “LOAUX — Low PI Aux LvI” alarm displays and the digital output closes when Q6-11 =1 (Alarm Only) and the PI Aux
Feedback falls below the level set in Q6-09. The alarm clears and the digital output opens when the feedback rises above the
level set in Q6-09.

Low Level Behavior — Fault:

The digital output closes and the alarm displays when Q6-11 =2 or 3 (Fault), the output frequency > 0, and the PI Aux Feedback
falls below the level set in Q6-09. The drive faults out with a “LOAUX — Low PI Aux LvI” fault if the feedback remains below
the Q6-09 level for the time set in Q6-10.
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Low Level Behavior — Auto-Restart:

The drive attempts to auto-restart after the PI Aux Level Control Auto-Restart Time (Q6-15) expires if the drive faults out on
a “LOAUX — Low PI Aux Lvl” Fault, parameter Q6-11 =3, and L5-01 > 0 to enable auto-restarts. The auto-restart counter
increments and the drive remains faulted until the feedback rises above the level set in Q6-09.

B Pl Aux High Level Detection

Set Q6-01 to 1 and Q6-12 > 0 to enable PI Aux High Level Detection.

High Level Behavior — No Display:

The High PI Aux Level digital output (H2-0O = 9F) closes when Q6-14 = 0 (No Display) and the PI Aux Feedback rises
above the level set in Q6-12. The digital output opens when the feedback falls below the level set in Q6-12.

High Level Behavior — Alarm Only:

The “HIAUX — Hi PI Aux Lvl” alarm displays and the digital output closes when Q6-14 =1 (Alarm Only) and the PI Aux
Feedback rises above the level set in Q6-12. The alarm clears and the digital output opens when the feedback falls below the
level set in Q6-12.

High Level Behavior — Fault:

The digital output closes and the alarm displays when Q6-14 = 2 or 3 (Fault), the output frequency > 0, and the PI Aux Feedback
goes rises above the level set in Q6-12. The drive faults out with a “HIAUX — Hi PI Aux Lv1” fault when the feedback remains
above the Q6-12 level for the Q6-13,

High Level Behavior — Auto-Restart:

The drive attempts to auto-restart after the PI Aux Level Control Auto-Restart Time (Q6-15) expires if the drive faults out on
a “HIAUX — Hi PI Aux Lvl” Fault, parameter Q6-14 =3, and L5-01 > 0 to enable auto-restarts. The auto-restart counter
increments and the drive remains faulted until the feedback falls below the level set in Q6-12.

B Related Parameters

No. Parameter Name Setting Values
P9-50 Water Level/Suction Pressure/PI Aux Source Defa}llt: 0
Range: 0 to 3
P9-51 Low Water Level/ Suction Pressure Turn-Off Method Defau.lt: 0
Range: 0, 1
. . Default: 0
Q6-01 PI Auxiliary Control Selection Range: 0, |
e Default: 145.0
Q6-02 PI Auxiliary Control Feedback Scale Range: 1.0 to 600.0
o . Default: 20.0
Q6-03 PI Auxiliary Control Setpoint Rangee: ?)1_10 t0 6000.0
Q6-04 PI Auxiliary Control Minimum Level Rangng?)l_l(l)ti[ol 2’(?00_0
Q6-05 PI Auxiliary Control Sleep Delay Time Default: 3 s
Ty p Y Range: 0 to 3600 s
o Default: 30.0
Q6-06 PI Auxiliary Control Wake-up Level Rang:: 2(1)11100 0 999 9
. . Default: 1 s
Q6-07 PI Auxiliary Control Wake-up Time Range: 0 to 3600 s
- - Default: 0.00 Hz
Q6-08 PI Auxiliary Control Minimum Speed Range: 0.00 to 400.00 Hz
o . Default: 0.0
Q6-09 PI Auxiliary Control Low Level Detection Range: 0.0 to 999.9
Q6-10 PI Auxiliary Control Low Level Detection Time Default: 0.1 min _
y Range: 0.0 to 300.0 min
. . . Default: 1
Q6-11 PI Auxiliary Control Low Level Detection Selection Range: 0 to 3
. . . Default: 0.0
Q6-12 PI Auxiliary Control High Level Detection Range: 0.0 to 999.9
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No. Parameter Name Setting Values
Q6-13 PI Auxiliary Control High Level Detection Time Rang:'f?)u(gt:t(?élogl:)nmin
Qo6-14 PI Auxiliary Control High Level Detection Selection R;)negf:}l})t :t; 3
Q6-15 PI Auxiliary Control Level Detection Restart Time RangDe?féuiltt:oSé(o)(;glg min
Q6-16 PI Auxiliary Control P Gain Ranggf%“ég 200 00
Q6-17 PI Auxiliary Control T Time Rangjf%u(l)tt 2o

.- . . . Default: 0
Q6-18 PI Auxiliary Control Detection Time Unit Range: 0, 1

.- . Default: 2
Q6-19 PI Auxiliary Control Feedback Wirebreak Range: 0 t0 2

.- . Default: 1
Q6-20 PI Auxiliary Control Main PI Control Range: 0, |

. . . Default: 1
Q6-21 PI Auxiliary Control Level Unit Selection Range: 0 o 11; 26
Q6-22 PI Auxiliary Control Level Decimal Place Position Rglegf:}lg :t; 3

- . Default: 1
Q6-23 PI Auxiliary Control Output Level Selection Range: 0, 1
Q6-24 PI Auxiliary Control Maximum Level Ran;e.e%at(l)ltti)oégoo 0
U1-96 PI Auxiliary Control Feedback Level -

H1 Multi-Function Digital Input Settings
H1-O00 Function Description

82 PI Switch to Aux

Closed: PI Auxiliary Control (Q6-00) becomes the primary PI loop, disabling the System PI controller
(b5-00). Overrides Q6-20 if set to 0 (Disable Effect on Speed Control).

H2 Multi-Function Digital Output Settings

H2-O00O

Function

Description

9E Low PI Aux Lvl

Energizes when the PI Aux Feedback Level falls below the Low PI Aux Level (Q6-09), or if there is a
LOAUX — Low PI Aux Level Fault.

9F Hi PI Aux Lvl

HIAUX — Hi PI Aux Lvl Fault.

Energizes when the PI Aux Feedback Level rises above the High PI Aux Level (Q6-12), or if there is a

A0 WL/SP/PIAux Ctrl

Closed when the Water Level, Suction Pressure, or PI Auxiliary Controller is affecting the output speed.

H3 Multi-Function Analog Input Settings (H3-02/H3-06/H3-10)

H3-02/06/10

Function

Description

27

PI Auxiliary Feedback Level

0V or 4 mA = 0 (unit based on Q6-22)
10 V or 20 mA = Q6-02 (unit based on Q6-22)
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€ Hybrid Sequence Control
B CALL Alarm at Power Up

Parameter H5-13 enables and disables the “CALL” alarm that occurs at power-up when the Sequence or Reference Source is

set for Serial or Option.

Run Source: AUTO Key + Terminals (b1-02/b1-16 = 6), AUTO Key + Serial (b1-02/b1-16 = 7), or AUTO Key + Option
(b1-02/b1-16 = 8)

When b1-02 or b1-16 are set to 6, the AUTO key puts the drive in Auto Mode and the terminal programmed for Run (H1-

00O = 40, 41, or 42) acts as the External Run command.

When b1-02 or b1-16 are set to 7, the AUTO key puts the drive into Auto Mode and the Serial Run command (register 0001)

acts as the External Run command.

When b1-02 or b1-16 are set to 8, the AUTO key puts the drive in Auto mode and the Option Card Run command acts as the

External Run command.

All of these settings establish the Run command when the AUTO key and External Run command are active.

Pressing the AUTO key when the External Run command is not present will latch the key and cause the AUTO LED to blink.

Pressing OFF will unlatch the AUTO key.
Issuing the External Run command before latching the AUTO key will cause the AUTO LED to blink and indicate an

incomplete Run command. Removing the External RUN command will stop the AUTO LED from blinking. The drive will

run in AUTO Mode when the AUTO key is latched and the External RUN command is present.
The following table shows possible combinations and their effect on the drive:

AUTOKey | External Run AUTO LED Drive Runs? Description
No No OFF No Drive stopped
Yes No Blinking No AUTO key latched, waiting for Run
No Yes Blinking No Run command given, waiting for AUTO key
Yes Yes ON Yes AUTO Mode Run

Note: Set P4-10 to 1 (Auto Mode Operation Power-Down Storage enabled) to save the AUTO key latch through a power-cycle.

B Related Parameters

No. Parameter Name Setting Values
b1-02 Run Command Selection 1 Defa}llt: 0
Range: 0 to 8
bl-16 Run Command Selection 2 Defa}llt: 0
Range: 0 to 8
Default: 0
H5-13 Power-up CALL Alarm Range: 0, |
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& Differential Level Detection

Differential Level Detection detects the pressure difference between the PID Feedback (H3-OO =B) and a secondary pressure
feedback device (H3-OOO = 28).

B Enable Differential Level Detection

Ensure that all of the following conditions are met to enable Differential PI Feedback Detection:

* P4-18>0

* Program the Differential Feedback analog input (H3-OO = 28)

* The drive

is not in Anti-Jam or De-scale operation

* For Direct-Acting PID, the drive is running in AUTO mode (including sleep boost and feedback drop detection)

For Inverse-Acting PID, the drive has a Run command present.
With detection enabled, the drive detects the pressure difference between the PID Feedback and the Differential Feedback
(H3-O0 = 28).

The digital output programmed for “Differential Det” (H2-0OO = A1) closes when the difference exceeds the level set in P4-18

for the time

The drive responds depending on the setting for P4-20 (Differential Detection Selection)

set in P4-19.

The drive triggers a “Differential FB Detected” alarm and closes the digital output when P4-20 is set to 1 (Alarm).

The drive triggers a “DIFF Difference Det” fault and closes the digital output when P4-20 is set to 0 (Fault) The digital output
stays closed while the “DIFF Difference Det” fault is active and will open when the difference falls below the P4-18 setting
for 1 s or when detection feature is disabled.

The drive triggers the digital output only when P4-10 is set to 2 (Digital Out Only).

B Related Parameters

No. Parameter Name Setting Values
. . Default: 10.0
P4-18 Differential Level Range: 0.0 to 6000.0
. . . . Default: 10 s
P4-19 Differential Level Detection Time Range: 0 to 3600 s
P4-20 Differential Level Detection Selection Defa}llt: 0
Range: 0 to 2
U1-81 Differential PI Feedback -
H2 Multi-Function Digital Output Settings
H2-0O00O Function Description
Al Differential Det Closed: The difference between the PID Feedback and the Differential Feedback (H3-010 =28) exceeded
the P4-18 level for the time set in P4-19.
H3 Multi-Function Analog Input Settings (H3-02/H3-06/H3-10)
H3-000 Function Description
28 Differential PI Feedback Full scale: FB Device Scaling (P1-03)
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4.7 Basic iQpump Setup and Application Preset Parameters

This section explains the basic settings required for initial drive operation. Checking these basic parameter settings will help
to ensure a successful drive start-up. Refer to Parameter List on page 349 for a complete listing of drive parameters if more
information is required for parameters not listed in this section.

B A1-01: Access Level Selection

Allows or restricts access to drive parameters.

No. Parameter Name Setting Range Default
A1-01 Access Level Selection 0to3 2

Setting 0: Operation only
Access to only parameters A1-01, A1-04, and all U monitor parameters.

Setting 1: User Parameters

Access to only a specific list of parameters set to A2-01 through A2-32. These User Parameters can be accessed using the
Setup Mode of the digital operator.

Setting 2: Advanced Access Level (A) and Setup Access Level (S)

All parameters can be viewed and edited.

Setting 3: Lock Parameters

Parameters that are normally visible in the advanced access level (A1-01 = 2) are still visible, but the only parameters that can
be changed are A1-01 and A1-04.

The Auto Tuning and Pump Quick Setup menus will not be displayed.

- PARMS LOCKED -
Auto Setpoint

U5-99= 100.0pPST
U1-02= 0.00Hz [LSEG
Ul-91= 62.8PSI [LREF

<= MONITOR ->

Figure 4.29 Help Message Example (Optional HOA Keypad, JVOP-183, Home Screen)

Notes on Parameter Access

* If the drive parameters are password protected by A1-04 and A1-05, parameters A1-00 through A1-03, A1-06, and all A2
parameters cannot be modified.

* If a digital input terminal programmed for “Program lockout” (H1-OO = 1B) is enabled, parameter values cannot be
modified, even if A1-01 is set to 1 or 2.

* If parameters are changed via serial communication, it will not be possible to edit or change parameter settings with the
digital operator until an Enter command is issued to the drive from the serial communication.
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B A1-03: Initialize Parameters

Resets parameters to default values or performs an Application Preset for fan or pump applications. After initialization, the
setting for A1-03 automatically returns to O.

No. Parameter Name Setting Range Default
0, 1110, 2220, 3330, 5550,
6008, 6009, 6010, 6011,
6012, 6013, 6014, 6015.
6016, 7770, 7771
T Note: A1-03 is initially
A1-03 Inltlahze Parameters setto "6008" from 0
the factory,
although the
keypad will
always display
“.
Note: 1. Settings 6012 and 6013 are available in drive software versions PRG: 8552 and later.
2. Setting 6014 is available in drive software versions PRG: 8553 and later.
3. Settings 6012, 6013, 6014, 6015 and 6016 are not available in drive models 4A0930 and 4A1200.
4. Settings 6015 and 6016 are available in software versions PRG: 8556 and later.

Setting 1110:

Note:

User Initialize
Resets parameters to the values selected by the user as User Settings. User Settings are stored when parameter 02-03 is set to
“1: Set defaults”.

User Initialization resets all parameters to a user-defined set of default values previously saved to the drive. Set parameter 02-03 to 2 to
clear the user-defined default values.

Setting 2220: 2-Wire Initialization
Resets parameters to default settings with digital inputs S1 and S2 configured as Forward run and Reverse run, respectively.

Setting 3330: 3-Wire Initialization
Resets parameters to default settings with digital inputs S1, S2, and S5 configured as Run, Stop, and Forward/Reverse

respectively.

Stop switch

Operation switch

(NC contact)  (NO contact)

~= S1 Run command

FWD Run/Stop 0.0

O O

Run on momentary close
52 ( ry )

Stop command
(Stop on momentary open)

SN

2-Wire Control

Figure 4.30 2 & 3-Wire

Notes on Parameter Initialization
The parameters shown in Table 4.17 will not be reset when the drive is initialized by setting A1-03 = 2220 or 3330.

Sequence input common

3-Wire Control

Control Wiring Examples

Table 4.17 Parameters Not Changed by Drive Initialization

No. Parameter Name
A1-00 Language Selection
E1-03 V/f Pattern Selection
F6-08 Communication Parameter Reset
L8-35 Installation Selection
02-04 Drive/kVA Selection
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Setting 5550: Terminal/Control Initialize

An oPEO04 error appears on the digital operator when a terminal block with settings saved to its built-in memory is installed
in a drive that has edited parameters. Set A1-03 to 5550 to use the parameter settings saved to the terminal block memory.

Application Presets are available to facilitate drive setup for commonly used applications. Selecting one of these Application
Presets automatically assigns functions to the input and output terminals and sets a predefined group of parameters to values
appropriate for the selected application.

In addition, the parameters most likely to be changed are assigned to the group of User Parameters, A2-01 through A2-16.
User Parameters are part of the Setup Group, which provides quicker access by eliminating the need to scroll through multiple
menus.

Refer to Pump Application Presets on page 146 for detailed information on Application Presets.

Setting 6008: Pressure Control

Application Preset for Pressure Control applications. Refer to Pump Application Presets on page 146 for a list of parameters
and default values for this Application Preset.

Setting 6009: Pump Down Level

Application Preset for Pump Down Level applications. Refer to Pump Application Presets on page 146 for a list of parameters
and default values for this Application Preset.

Setting 6010: Geothermal Mode

Application Preset for Geothermal Mode. Refer to Pump Application Presets on page 146 for a list of parameters and default
values for this Application Preset.

Setting 6011: VTC Pressure Mode

Application Preset for VTC Pressure Mode. Refer to Pump Application Presets on page 146 for a list of parameters and
default values for this Application Preset.

Setting 6012: Pivot Panel VTC

Application Preset for Pivot Panel VTC. Refer to Pump Application Presets on page 146 for a list of parameters and default
values for this Application Preset.

Note: 1. This setting is available in drive software versions PRG: 8552 and later.
2. This setting is not available in drive models 4A0930 and 4A1200.

Setting 6013: Advanced Pressure Control

Application Preset for Advanced Pressure Control. Refer to Pump Application Presets on page 146 for a list of parameters
and default values for this Application Preset.

Note: 1. This setting is available in drive software versions PRG: 8552 and later.
2. This setting is not available in drive models 4A0930 and 4A1200.
Setting 6014: Pivot Panel Submersible

Application Preset for Pivot Panel Submersible Control. Refer to Pump Application Presets on page 146 for a list of parameters
and default values for this Application Preset.

Note: 1. This setting is available in drive software versions PRG: 8553 and later.
2. This setting is not available in drive models 4A0930 and 4A1200.
Setting 6015: VTC Pump Command

Application Preset for VTC Pump Command.Refer to Pump Application Presets on page 146 for a list of parameters and
default values for this Application Preset.

Note: 1. This setting is available in drive software versions PRG: 8556 and later.
2. This setting is not available in drive models 4A0930 and 4A1200.
Setting 6016: Sub Pump Command

Application Preset for Sub Pump Command.Refer to Pump Application Presets on page 146 for a list of parameters and
default values for this Application Preset.

Note: 1. This setting is available in drive software versions PRG: 8556 and later.
2. This setting is not available in drive models 4A0930 and 4A1200.
Setting 7770: General Purpose

General Purpose Application Preset. Refer to Pump Application Presets on page 146 for a list of parameters and default values
for this Application Preset.
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Setting 7771: Submersible Motor General Purpose Operation
General Purpose Application Preset. Refer to Pump Application Presets on page 146 for a list of parameters and default values
for this Application Preset.

B A1-08: Custom Initialize Modes

Refer to Parameters Set Depending on A1-08 Setting on page 148 and Refer to Parameters Displayed Depending on A1-08
Setting on page 149 for details.
Note: 1. This parameter is available in drive software versions PRG: 8552 and later.
2. This parameter is not available in drive models 4A0930 and 4A1200.

No. Parameter Name Setting Range Default
A1-08 Custom Initialize Modes 0, 3005, 3006 0

0: No Initialization
3005: General Ext HOA

AUTO Run = $1,

Speed = A2 Switch to Net Coms = S8;
HAND1 Run = S6, AUTO Run = Serial Run,
Speed = A1 Speed = Serial Comms

HAND2 Run = S7,
Speed = P5-05 or Operator

AUTO
.
Ext. Pump E
Fault Fault (N.O.) — S2]
Ext. Pump __| Dri
Reset Fault (N.O.) e
- Ext. Pump S4
Fault (N.O.) — S5]
~HAND1 36
HAND2
S7
Comms Run
S8
SN
24V
HAND1 Speed Ref +V
Def: 0 to 10 V (H3-01) X
AUTO Speed Ref —{A2]
Def: 4 to 20 mA (H3-09) 3]
*— A3
AC

Figure 4.31 Default Port Configuration for General Ext HOA
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3006: General HOA Keys

AUTO Run =AUTO key + S1,
Speed = A2

HAND1 Run = S6,

Speed = P5-02

or Operator when P5-01 =1,
otherwise Terminal A1
HAND2 Run = S7,

Speed = P5-05 or Operator

Switch to Net Coms = S8;
AUTO Run = Auto key + Serial Run,
Speed = Serial Comms

_~ Run E
Ext. Pump
Eault Fault (N.0.) —S2]
Ext. Pump __| i
Reset Fault (N.O.) Drive
- Ext. Pump _{%
Fault (N.O.)—{S5
_~HAND1 6
HAND2
S7
Comms Run
S8
SN
24V
P5-01=0 Y
HAND1 Speed Ref
Def: 0 to 10 V (H3-01) A1
AUTO Speed Ref — A2]
Def: 4 to 20 mA (H3-09) A3
A3
AC
[S+]

Figure 4.32 Default Port Configuration for General HOA Keys

B b1-01: Frequency Reference Selection 1
Selects the frequency reference source 1 for the REMOTE mode.

Note: If a Run command is input to the drive but the frequency reference entered is 0 or below the minimum frequency, the RUN indicator LED
on the digital operator will light and the STOP indicator will flash.

No. Parameter Name Setting Range Default
b1-01 Frequency Reference Selection 1 0to5 0

In order to run the drive and motor, the drive must receive a Run command and an Auto Setpoint command. Parameter b1-01
specifies the origin of the Auto setpoint when in AUTO Mode. Switch to AUTO mode by pressing the AUTO button on the
HOA keypad while the drive is stopped.

Note: If a Run command is input to the drive without a corresponding Auto setpoint, the Run indicator on the HOA keypad will turn on and the
STOP indicator on the keypad will blink.

If the drive should follow the “HAND Reference” set by the HOA keypad, use HAND Mode by pressing the HAND key and
set P5-01 to “1: Hand Reference (P5-02).” The HAND reference can then be entered into the U1-01 monitor parameter in the
“-DRIVE- " Menu.

The drive offers the ability to provide four types of “Auto Setpoint” reference sources. These Auto Setpoint reference sources
are determined by the setting of b1-01 and the drive set to AUTO Mode by pressing the AUTO key on the keypad.

Prior to programming, it is recommended to select the system units (P1-02) and the feedback device, Scaling (P1- 03) first.
P1-03 will automatically scale the drive setpoint.

Example: P1-02 = 1: PSI
P1-03 =200, feedback range = 200 PSI.
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If the drive should follow an “Auto Set-Point” set by the HOA keypad: Set b1-01 to “0: Operator” (factory default). The Auto
setpoint can then be entered into the U1-01 monitor parameter in the “~-DRIVE-" menu.

Setting 0: Operator (HOA keypad)

Using this setting, the frequency reference can be input by:

* switching between the multi-speed references in the d1-C00 parameters.

+ entering the frequency reference on the operator keypad.
This selection will also switch PID setpoint to Q1-01.

Setting 1: Terminals (analog input terminals)
Using this setting, an analog frequency reference can be entered as a voltage or current signal from terminals A1, A2, or A3.

To set the drive to follow an “Auto Setpoint” set by the analog input, set b1-01 to 1 (Terminals) and connect a potentiometer

or external signal to the drive.

Note: When b1-01 is set to 1 (Terminals) and P5-01 is set to 0 (HAND Mode Reference), the setpoint and the HAND reference are determined
by the external analog signal.
Voltage Input
Voltage input can be used at any of the three analog input terminals. Make the settings as described in Table 4.18 for the input
used.
Table 4.18 Analog Input Settings for Frequency Reference Using Voltage Signals
Parameter Settings
Terminal | Signal Level Signal Level . . . . Notes
Selection Function Selection Gain Bias
0to 10 Vdc H3-01=0 H3.00= 0
Al 0to 10 Vde H3-01 =1 (Frequency Reference Bias) H3-03 H3-04 B
Bipolar
0to 10 Vdc H3-09=0 H3-10 = 0 Set i S1 on the terminal
-10= ) ) et jumper S1 on the termina
== 0to 10 Vde H3-09 = 1 (Frequency Reference Bias) H3-11 H3-12 board to “V” for voltage input.
Bipolar
0t0 10 Vde H3-05-0 H3-06 =0 Set DIP switch S4 on th
-06 = e switc on the
= 0to 10 Vde H3-05 =1 (Frequency Reference Bias) H3-07 H3-08 | terminal board to “Al”.
Bipolar
Drive Drive
O +V 10.5V, 20 mA power supply +10V +V 10.5V, 20 mA power supply
2 kO 0to10V 0to 10V
I O A1 Analog Input 1 Customer A1 Analog Input 1
+-10V
O A2 Analog Input 2 OR SupplyoV . A2 Analog Input 2
O A3 Analog Input 3 A3 Analog Input 3
AC Analog input common Common AC Analog input common
Figure 4.33 Setting the Frequency Reference as a Voltage Signal at Terminal A1
Current Input

Input terminals, A1, A2, and A3 can accept a current input signal. Refer to Table 4.19 for an example to set terminal A2 for

current input.

Table 4.19 Analog Input Settings for Frequency Reference Using a Current Signal

Signal Parameter Settings
Terminal i i Notes
Level Signal Level Function - .
Selection Selection Gain Bias
4 to 20 mA H3-09=2 H3-10 =0 Make sure to set jumper S1 on the
A2 (Frequency Bias) H3-11 H3-12 terminal board to “I” for current
0 to 20 mA H3-09 =3 quency input.
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Jumper S1 o)

A1/A2/A3 JV

Voltage/Current ] |
O

Selection

- Drive

TATTAZ AT

+V 10.5V, 20 mA power supply

A1 Analog Input 1

0or4to20 mA
A2 Analog Input 2

A3 Analog Input 3

AC Analog input common

Figure 4.34 Setting the Frequency Reference as a Current Signal to Terminal A2

Switching between Main/Auxiliary Frequency References

The frequency reference input can be switched between the analog terminals A1, A2, and A3 using multi-speed inputs. To
use several speed references for a multi-step speed sequence, set the H1-OO parameters to 3, 4, 5, and 32. To assign the Jog
reference to a digital input, set H1-OOO to 6.

Setting 2: Serial Communications
This setting requires entering the frequency reference via the RS-485/422 serial communications port (control terminals R+,
R-, S+, S-).

To setup the drive to receive the “Auto Setpoint” from serial communication, set b1-01 to “2: Serial Com,” and connect the
RS-422/RS-485 serial communications cable to terminals R+, R-, S+, and S- on the control I/O terminal block. Refer to
216 to see the connection diagram using a PC to provide the auto setpoint reference to the drive.

Terminating
Resistor
| RS422/485 e R+ %}_”_
| Converter
e (& 2]
PC or PLC S+
5.
Modbus RTU Communications G
RS-422/RS-485
19.2 Kbps
R R 5+ 5

RS-485 Communication Connection

Figure 4.35 PC or PLC Connection Diagram

Setting 3: Option card

This setting requires entering the frequency reference via an option board plugged into connector CN5-A on the drive control
board. Consult the option board manual for instructions on integrating the drive with the communication system.

Note: If the frequency reference source is set for Option PCB (b1-01 = 3), but an option board is not installed, an oPE0S5 Operator Programming
Error will be displayed on the digital operator and the drive will not run.

To setup the drive to receive the “Auto Setpoint” for a network communication option card, set b1-01 to “3: Option PCB”,
and plug a supported communication option card into the drive control PCB. Consult the manual supplied with the option for
instructions on integrating the drive into the network system.

Refer to Option Installation on page 310 for a list of available drive network communication options.
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Setting 4: Pulse Train Input

This setting requires a pulse train signal to terminal RP to provide the frequency reference. Follow the directions below to
verify that the pulse signal is working properly.

Verifying the Pulse Train is Working Properly

* Set b1-04 to 4 and set H6-01 to 0.

* Set the H6-02 to the pulse train frequency value that equals 100% of the frequency reference.

* Enter a pulse train signal to terminal RP and check for the correct frequency reference on the display.

Setting 5: Geothermal Mode
Refer to Geothermal Mode Application Preset on page 154 for details on how to use this function.

B b1-02: Run Command Selection 1
Determines the Run command source 1 in AUTO Mode.

The drive comes factory programmed for Start and Stop from the keypad, but the user can program the drive to receive a Run
command from four different inputs: digital operator, terminals, serial communications, or an option PCB.

To set the drive to receive the Run command from the HOA keypad, set b1-02 to “0: Operator,” and the HAND key will be
used to provide the Run command to the drive.

To set the drive to receive the Run command from the external terminals, set b1-02 to “1: Terminals” and initiate an external
Run command by a contact closure between terminals S1 and SN.

Note: Using the external terminals requires setting the drive to AUTO Mode by pressing the AUTO key.

No. Parameter Name Setting Range Default
b1-02 Run Command Selection 1 0to3;6t08 0
Note: 1. Settings 6 to 8 are available in drive software versions PRG: 8552 and later.

2. Settings 6 to 8 are not available in drive models 4A0930 and 4A1200.

Setting 0: Operator (HOA keypad)

This setting requires entering the Run command via the HOA keypad AUTO key and also illuminates the HAND indicator

on the digital operator.

Setting 1: Control Circuit Terminal

This setting requires entering the Run command via the digital input terminals using one of following sequences:

* 2-Wire sequence 1:
Two inputs (FWD/Stop-REV/Stop). Set A1-03 to 2220 to initialize the drive and preset terminals S1 and S2 to these
functions. This is the default setting of the drive.

* 2-Wire sequence 2:

Two inputs (Start/Stop-FWD/REV).
* 3-Wire sequence:
Three inputs (Start-Stop-FWD/REV). Set A1-03 to 3330 to initialize the drive and preset terminals S1, S2, and S5 to these
functions.
Setting 2: MEMOBUS/Modbus Communications
This setting requires entering the Run command via serial communications by connecting the RS-485/422 serial
communication cable to control terminals R+, R-, S+, and S- on the removable terminal block.
Setting 3: Option Card

This setting requires entering the Run command via the communication option board by plugging a communication option
board into the CN5-A port on the control PCB. Refer to the option board manual for instructions on integrating the drive into
the communication system.

Note: Ifb1-02 is set to 3, but an option board is not installed in CN5-A, an oPEO5 operator programming error will be displayed on the digital
operator and the drive will not run.

Setting 6: AUTOKey + Term

When b1-02/b1-16 = 6, the AUTO key puts the drive into AUTO mode and the terminal programmed for Run (H1-OOO = 40,
41, or 42) acts as the External Run command.

Note: Available in drive software versions PRG: 8552 and later.

Note: 1. Setting available in drive software versions PRG: 8552 and later.
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2. Setting not available in drive models 4A0930 and 4A1200.

Setting 7: AUTOKey + Serial

When b1-02/b1-16 = 7, the AUTO key puts the drive into AUTO mode and the Serial Run command (register 0001) acts as
the External Run command.

Note: 1. Setting available in drive software versions PRG: 8552 and later.
2. Setting not available in drive models 4A0930 and 4A1200.
Setting 8: AUTOKey + Option

When b1-02/b1-16 =8, the AUTO key puts the drive into AUTO mode and the Option Card Run command acts as the External
Run command.

Note: 1. Setting available in drive software versions PRG: 8552 and later.
2. Setting not available in drive models 4A0930 and 4A1200.

B b1-03: Stopping Method Selection

Selects how the drive stops the motor when the Run command is removed or when a Stop command is entered.

Note: Parameter b1-11, Run Delay at Stop (Back Spin Timer), is effective for all stopping methods (b1-03 = 0 to 3), not only Coast to Stop w/
Timer (b1-03 =3).

No. Parameter Name Setting Range Default
b1-03 Stopping Method Selection 0to3 1

Setting 0: Ramp to Stop
When the Run command is removed, the drive will decelerate the motor to stop. The deceleration rate is determined by the
active deceleration time. The default deceleration time is set to parameter C1-02.

When the output frequency falls below the level set in parameter b2-01, the drive will start DC injection, Zero Speed Control,
or Short Circuit Braking.
Setting 1: Coast to Stop

When the Run command is removed, the drive will shut off its output and the motor will coast (uncontrolled deceleration) to
stop. The stopping time is determined by the inertia and the friction in the driven system.

Run
command ON | OFF

; Output
requenc
q y " Drive output is shut off

Motor speed \

Figure 4.36 Coast to Stop

Note: After a stop is initiated, any subsequent Run command entered will be ignored until the minimum baseblock time (L2-03) has expired. Do
not enter Run command until it has come to a complete stop. Use DC Injection at Start (Refer to b2: DC Injection Braking and Short
Circuit Braking on page 354) or Speed Search (Refer to b3: Speed Search on page 354) to restart the motor before it has completely
stopped.

Setting 2: DC Injection Braking to Stop

When the Run command is removed, the drive will enter baseblock (turn off its output) for the minimum baseblock time
(L2-03). When the minimum baseblock time has expired, the drive will inject the amount DC Injection Braking is set in
parameter b2-02 into the motor windings to brake the motor. The stopping time in DC Injection Braking to Stop is significantly
faster compared to Coast to Stop.
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Run

command ON | OFF
E DC Injection Braking
Output with the current set in
frequer?cy / b2-02
]
1 1 :
1 1 1
1
Motor speed / ! :
1
1 1 1
Motor coasts | | !
o i
1 1 1
1 1 1
| j
Minimum Baseblock
Time (L2-03)

Figure 4.37 DC Injection Braking to Stop

DC Injection Braking time is determined by the value set to b2-04 and the output frequency at the time the Run command is
removed. It can be calculated by:
(b2-04) x 10 x Output frequency

DC Injection brake time = -
Maximum output frequency (E1-04)

DC Injection braking time

7 ‘
b2-04
Output frequency when 100%
10% .
Stop command was entered (Maximum output
frequency)

Figure 4.38 DC Injection Braking Time Depending on Output Frequency

Note: If an overcurrent (oC) fault occurs during DC Injection Braking to Stop, lengthen the minimum baseblock time (L2-03) until the faultno o

longer occurs. E

Setting 3: Coast to Stop with Timer (Used for Back Spin Control on Vertical Turbine Pumps) i
When the Run command is removed, the drive coasts to a stop. If parameter b1-11 is set to zero, the coast-timer (Run Delay 25
at Stop) becomes a value determined by a combination of output frequency and the C1-02 parameter. However, if bl-11 is set g."g
greater than zero, the Run Delay at Stop timer is set to b1-11. If the Run command is reissued during the Run Delay at Stop & &
timer time, the drive WILL restart when the timer expires without the need to cycle the Run command. The Run Delay at Stop 2 g

timer will operate for both AUTO Mode and HAND Mode. The Run Delay at Stop timer will still operate when the drive goes
to sleep and then wakes up. During the Run Delay at Stop timer execution, the HOA keypad will display the alarm “WrUn”. ﬂ
Both Alarm and Run indicators will blink while the drive waits to execute the Run command.

Run command ON | OFF ON OFF ON

Output i
frequency — Drive output shut off

! Run wait time t '

Figure 4.39 Coast to Stop with Timer

The wait time t is determined by the output frequency when the Run command is removed and by the active deceleration time.
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Run wait time t

Active deceleration time

Momentary Power Loss
Minimum Baseblock

Time (L2-03) |
Min output Output frequency 100%
frequency when Stop command (Max output

was entered frequency)

Figure 4.40 Run Wait Time Depending on Output Frequency

B b3-01: Speed Search Selection at Start

Determines if Speed Search is automatically performed when a Run command is issued.

No. Parameter Name Setting Range Default
b3-01 Speed Search Selection at Start 0,1 0

Setting 0: Disabled

This setting starts operating the drive at the minimum output frequency when the Run command is entered. If external Speed
Search 1 or 2 is already enabled by a digital input, the drive will start operating with Speed Search.

Setting 1: Enabled

This setting performs Speed Search when the Run command is entered. The drive begins running the motor after Speed Search
is complete.

B b5-01: PID Function Setting
Enables and disables the PID operation and selects the PID operation mode.

No. Parameter Name Setting Range Default
b5-01 PID Function Setting 0,1 1

Setting 0: PID disabled

Setting 1: Output frequency = PID output 1
The PID controller is enabled and the PID output builds the frequency reference. The PID input is D controlled.

B b5-02: Proportional Gain Setting (P)

Sets the P gain applied to the PID input. Larger values will tend to reduce the error but may cause oscillations if set too high,
while lower values may allow too much offset between the setpoint and feedback. The function of b5-02 is disabled when
P1-24 > 0.

No. Name Setting Range Default
b5-02 Proportional Gain Setting (P) 0.00 to 25.00 2.00

B b5-03: Integral Time Setting (I)

Sets the time constant used to calculate the integral of the PID input. The shorter the integral time set to b5-03, the faster the
offset will be eliminated. If the integral time is set too short, however, overshoot or oscillation may occur. To turn off the
integral time, set b5-03 to 0.00.

No. Name Setting Range Default
b5-03 Integral Time Setting (1) 0.0t0360.0 s 1.0s

B b5-09: PID Output Level Selection

Reverses the sign of the PID controller output signal. Normally a positive PID input (feedback smaller than setpoint) leads to
positive PID output.
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No. Parameter Name Setting Range Default
b5-09 PID Output Level Selection 0,1 0

Setting 0: Normal Output
A positive PID input causes an increase in the PID output (direct acting).

Setting 1: Reverse Output
A positive PID input causes a decrease in the PID output (reverse acting).
B b5-39: PID Setpoint User Display, PID Setpoint Display Digits

Setst a user-defined display for the PID setpoint (b5-19) and PID feedback monitors (U5-01, U5-04). The setting value is equal
to the number of decimal places.

No. Name Setting Range Default
b5-39 PID Setpoint Display Digits 0to3 1

Setting 0: No Decimal Places

Setting 1: One Decimal Place

Setting 2: Two Decimal Places

Setting 3: Three Decimal Places

B C1-01 to C1-04: Accel, Decel Times 1 and 2

Two different sets of acceleration and deceleration times can be set in the drive by digital inputs, motor selection, or switched
automatically.

Acceleration time parameters always set the time to accelerate from 0 Hz to the maximum output frequency (E1-04).
Deceleration time parameters always set the time to decelerate from maximum output frequency to 0 Hz. C1-01 and C1-02
are the default active accel/decel settings.

No. Parameter Name Setting Range Default
C1-01 Acceleration Time 1
C1-02 Deceleration Time 1
C1-03 Acceleration Time 2 0.0t0 60000~ 10.0s
C1-04 Deceleration Time 2

<I> The setting range for the acceleration and deceleration times is determined by the accel/decel time setting units in C1-10. For example, if the time
is set in units 0of 0.01 s (C1-10 = 0), the setting range becomes 0.00 to 600.00 s.

Switching Acceleration Times by Digital Input
Accel/decel time 1 is active by default if no input is set. Activate accel/decel times 2, 3, and 4 by digital inputs
(H1-O0O =7 and 1A) as explained in Table 4.20.
Table 4.20 Accel/Decel Time Selection by Digital Input
Accel/Decel Time Sel. 1 Accel/Decel Time Sel. 2 Active Times
H1-O0=7 H1-O00O=1A Acceleration Deceleration
0 0 C1-01 C1-02
1 0 C1-03 C1-04

Figure 4.41 shows an operation example for changing accel/decel. times. The example below requires that the stopping method
be set for “Ramp to stop” (b1-03 = 0).
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Decel Time 1 Decel Time 2
ccel Time 1 y (C1-04)
Accel Time 2
Output (c1-01) 1 / (C1:03)
frequency —
¥ \ Decel Time 1
(C1-02)
Time
FWD (REV) ON OFF ON
Run command
ON OFF
Accel/Decel Time Selection 1

(Terminals S1 to S8, H1-0O0O = “7”)
Figure 4.41 Timing Diagram of Accel/Decel Time Change

B E2-01: Motor Rated Current

Provides motor control, protects the motor, and calculates torque limits. Set E2-01 to the full load amps (FLA) stamped on
the motor nameplate. If Auto-Tuning completes successfully, the value entered to T1-04 will automatically be saved to E2-01.

No. Parameter Name Setting Range Default
E2-01 Motor Rated Current 10% to 200% of tls:)drive Determined by
rated current 02-04

<I> Display is in the following units:
2A0004 to 2A0040, 4A0002 to 4A0023, and 5A0007 to 5A0017: 0.01 A units.
2A0056 to 2A0415, 4A0031 to 4A0675, and 5A0022 to 5A0242: 0.1 A units.
4A0930 and 4A1200: 1 A units.

Note: An oPEOQ2 error will occur if E2-01 < E2-03. Set E2-03 correctly to prevent this error.

B E2-04: Number of Motor Poles

Set the number of motor poles to E2-04. If Auto-Tuning completes successfully, the value entered to T1-06 will automatically
be saved to E2-04.

No. Parameter Name Setting Range Default
E2-04 Number of Motor Poles 2 to 48 2

B H1-01 to H1-08: Functions for Terminals S1 to S8

These parameters assign functions to the multi-function digital inputs. The various functions and settings are listed in Table

4.21.
No. Parameter Name ?aeatrt‘igg Default
H1-01 |Multi-Function Digital Input Terminal S1 Function Selection 1 to 9F 40 (F) <> : Forward Run Command (2-Wire sequence)
H1-02 |Multi-Function Digital Input Terminal S2 Function Selection 1 to 9F F: Through Mode
H1-03 |Multi-Function Digital Input Terminal S3 Function Selection 0 to 9F 26: External Pump Fault
H1-04 |Multi-Function Digital Input Terminal S4 Function Selection 0 to 9F 14: Fault Reset
H1-05 |Multi-Function Digital Input Terminal S5 Function Selection 0 to 9F 8D (0) </~ : Multi Setpoint 1
H1-06 |Multi-Function Digital Input Terminal S6 Function Selection 0 to 9F 80 (3) </>: HAND Mode
H1-07 |Multi-Function Digital Input Terminal S7 Function Selection 0 to 9F 81 (4) <> : HAND Mode 2
H1-08 |Multi-Function Digital Input Terminal S8 Function Selection 0 to OF F (6) <I> : Through Mode

<1> Number appearing in parenthesis is the default value after performing a 3-Wire initialization (A1-03 = 3330).

Table 4.21 Multi-Function Digital Input Terminal Settings

Setting Function Page Setting Function Page
0 3-Wire sequence - 4 Multi-Step Speed Reference 2 -
2 External Reference 1/2 Selection - 5 Multi-Step Speed Reference 3 -
3 Multi-Step Speed Reference 1 - 6 Jog reference selection -
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Setting Function Page Setting Function Page

7 Accel/decel time selection 1 - 62 External Speed Search
Baseblock command (N.O.) _ command 2

Baseblock command (N.C.) -

63 Field weakening -
65 KEB Ride-Thru 1 (N.C.) -
66 KEB Ride-Thru 1 (N.O.) -
67 Communications test mode -
68 High Slip Braking (HSB) -
6A Drive enable -
73 Low City Press -
75 Up 2 command -

Accel/decel ramp hold -

Analog terminal input selection -

8
9
A
B Drive overheat alarm (oH2) —
C
F

Through mode -

10 Up command -

11 Down command -

12 Forward Jog -

76 Down 2 command -
7A KEB Ride-Thru 2 (N.C.) -
7B KEB Ride-Thru 2 (N.O.) -
80 HAND Mode -
81 HAND Mode 2 -

13 Reverse Jog -
14 Fault reset -
15 Fast Stop (N.O.) —
17 Fast Stop (N.C.) -

18 Timer function input -
19 PID disable _ 82 <> [PI Switch to Aux _
1A Accel/decel time selection 2 _ 33 Alternate Multi-Setpoint (Q1-02) _

84 Alternate Multi-Setpoint (Q1-03) -

1E Reference sample hold _ 85 Alternate Multi-Setpoint (Q1-04) -
20 to 2F | Ext. pump fault 88 Volute-Thermostat Normally Open -
89 Volute-Thermostat Normally Closed -

1B Program lockout -

30 PID integral reset -

31 PID integral hold _ 8C Disable Pre-Charge -
1 Multi-Step Speed } 8D Multi Setpoint 1 -

Reference 4 8E Multi Setpoint 2 —
34 PID soft starter cancel - 8F Low Water Level —
35 PID input level selection - 90 High Water Level -
40 Forward run command _ 92 Reset Accum -

(2-Wire sequence) 95 Remove Drive Disable -

- A8 Secondary PI Disable (N.O.) -
A9 Secondary PI Disable (N.C.) -

41 Reverse run command
(2-Wire sequence)

4 Run command B
(2-Wire sequence 2) AA Secondary PI Inverse Operation -
43 FWD/REV command _ AB Secondary PI Integral Reset -

(2-Wire sequence 2)
47 Node setup -
51 Sequence Timer Disable -

AC Secondary PI Integral Hold -
AD Select Secondary PI Parameters -

AF Emergency Override Forward Run -

52 Sequence Timer Cancel -

BO Emergency Override Reverse Run -

60 DC Injection Braking command -

External Speed Search
61
command 1

<1> Auvailable in drive software versions PRG: 8552 and later.
Not available in drive models 4A0930 and 4A1200.

B H2-01 to H2-03: Terminal M1-M2, M3-M4, and MD-ME-MF Function Selection

The drive has three multi-function output terminals. Table 4.22 lists the functions available for these terminals using H2-01,
H2-02, and H2-03.

No. Parameter Name Setting Range Default
H2-01 Terminal M1-M2 Function Selection (relay) 0to 192 37: During Frequency Output
H2-02 Terminal M3-M4 Function Selection (relay) 0to 192 42: Pressure Reached </~
H2-03 Terminal MD-ME-MF Function Selection (relay) 0to 192 E: Fault

<1> Default is F: Through Mode in drive software versions PRG: 8551 and earlier.
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Table 4.22 Multi-Function Digital Output Terminal Settings

Setting Function Page Setting Function Page
0 During run - 4D oH Pre-alarm time limit -
1 Zero speed - 4E <2> |Braking transistor fault (rr) -
2 Speed agree 1 - 4F <2> | Braking resistor overheat (0H) -
3 User-set speed agree 1 - 51 Sequence timer 1 -
4 Frequency detection 1 - 52 Sequence timer 2 -
5 Frequency detection 2 - 53 Sequence timer 3 -
6 Drive ready - 54 Sequence timer 4 -
7 DC bus undervoltage - 58 Underload detection -
8 During baseblock (N.O.) - 60 Internal cooling fan alarm -
9 Frequency reference source - 71 Secondary PI Feedback Low -
A Run command source - 72 Secondary PI Feedback High -
A HAND Mode - 80 Pump 2 Control -
B Torque detection 1 (N.O.) - 81 Pump 3 Control -
C Frequency reference loss - 82 Pump 4 Control -

D <I> |Braking resistor fault - 83 Pump 5 Control -
E Fault - 84 Pump 6 Control -
F Through mode - 89 Output 1 Limit —
10 Minor fault - 8B Lube Pump or Digital Output Delay -
11 Fault reset command active — 8F Internal Fan On -
12 Timer output - 91 Pump Fault -
13 Speed agree 2 - 92 Transducer Loss -
14 User-set speed agree 2 - 93 Setptoint Not Met -
15 Frequency detection 3 - 94 Loss of Prime -
16 Frequency detection 4 - 95 Volute Thermostat Fault -
17 Torque detection 1 (N.C.) 96 High Feedback —
18 Torque detection 2 (N.O.) N 97 Low Feedback —
19 Torque detection 2 (N.C.) - 98 Low Flow -
1A During reverse - 99 Accum Level -
1B During baseblock (N.C.) - 9A High Flow -
1E Restart enabled - 9B Low Water Level -
1F Motor overload alarm (oL1) - 9C Low Suction -
20 Drive overheat pre-alarm (oH) - 9D High Suction -
22 Mechanical weakening detection - 9E Low PI Aux Level -
2F Maintenance period - 9F High PI Aux Level -
30 During torque limit 225 A0 Water Loss/Suction Pressure/PI Aux Control -
37 During frequency output - Al Differential Detected -
38 Drive enabled - A2 Sleep Active —
39 Watt hour pulse output - A3 Start Delay -
3D During speed search - A4 Pre-Charge -
3E PID feedback low - A5 Anti-Jam Active -
3F PID feedback high - A6 De-Scale Active -
40 Auto Mode - A7 Flow Rate Limit
42 Pressure Reached 225 A9 Thrust Mode -
43 2 Motor Alternate - AA Utility Start Delay -
Sl During KEB Ride-Thru — 110121;0 Function 0 to AA with inverse output -
4C During fast stop -

<1> Not available in models 4A0930 and 4A1200.
<2> Not available in models 2A0169 to 2A0415 and 4A0088 to 4A1200.
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Setting 30: During Torque Limit
The output closes when the motor is operating at the torque limit specified by the L7-000 parameters or an analog input. This
setting can only be used in OLV control mode.

Setting 42: Pressure Reached
Note: 1. Setting available in drive software versions PRG: 8552 and later.
2. Setting not available in drive models 4A0930 and 4A1200.

Pressure Setpoint has been reached. Activation and deactivation conditions based on the Pressure Feedback and the settings
of P4-36 to P4-40.

Direct-acting PID
The terminal activates when the feedback meets or exceeds the setpoint for the time set in P4-38.

The terminal deactivates based on the hysteresis level (P4-37), delay time (P4-39), and the pressure reached exit conditions
(P4-36).

When P4-36 = 0 (Hysteresis Above & Below), the terminal deactivates when the feedback falls below the setpoint — hysteresis
level or when it rises above the setpoint + hysteresis level for the time set in P4-39.

When P4-36 = 1 (Hysteresis 1-Way), the terminal only deactivates when the feedback falls below the setpoint — hysteresis
level for the time set in P4-39.

Inverse-acting PID
The terminal activates when he feedback meets or falls below the setpoint for the time set in P4-20.

The terminal deactivates based on the hysteresis level (P4-37), delay time (P4-39), and the pressure reached exit conditions
(P4-36).

When P4-36 =0 (Hysteresis Above & Below), the terminal deactivates when the feedback falls below the setpoint — hysteresis
level or when it rises above the setpoint + hysteresis level for the time set in P4-39.

When P4-36 = 1 (Hysteresis 1-Way), the terminal only deactivates when the feedback rises above the setpoint + hysteresis
level for the time set in P4-39.

B H3-01: Terminal A1 Signal Level Selection

Selects the input signal level for analog input Al.

No. Name Setting Range Default
H3-01 Terminal A1 Signal Level Selection 0to3 0

Setting 0: 0 to 10 Vdc

The input level is 0 to 10 Vdc. The minimum input level is limited to 0%, so that a negative input signal due to gain and bias
settings will be read as 0%.

Setting 1: 0 to 10 Vdc Bipolar

The input level is -10 to 10 Vdc. If the resulting voltage is negative after being adjusted by gain and bias settings, then the
motor will rotate in reverse.

Setting 2: 4 to 20 mA
Setting 3: 0 to 20 mA
B H3-02: Terminal A1 Function Selection

Selects the input signal level for analog input Al.

No. Name Setting Range Default
H3-02 Terminal A1 Function Selection 0to 26 0

B H3-03, H3-04: Terminal A1 Gain and Bias Settings

Parameter H3-03 sets the level of the selected input value that is equal to 10 Vdc input at terminal A1 (gain).
Parameter H3-04 sets the level of the selected input value that is equal to 0 V input at terminal A1 (bias).

Use both parameters to adjust the characteristics of the analog input signal to terminal Al.
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No. Name Setting Range Default
H3-03 Terminal Al Gain Setting -999.9 to 999.9% 100.0%
H3-04 Terminal A1l Bias Setting -999.9 t0 999.9% 0.0%

Setting Examples
» Gain H3-03 =200%, bias H3-04 = 0, terminal A1 as frequency reference input (H3-02 = 0):
A 10 Vdc input is equivalent to a 200% frequency reference and 5 Vdc is equivalent to a 100% frequency reference. Since

the drive output is limited by the maximum frequency parameter (E1-04), the frequency reference will be equal to E1-04
above 5 Vdc.

H3-01=0 H3-01=1
A A
Gain = 200 % ; Gain=200% |~ g
Frequency 100%
reference . E1-04
0V 5V | ;
100 % : : oV 5V 10V
E1-04
-100%
E1-04
Bias =0 % : z'l ,,,,,,,,,,,,,,,,,,,, Gain = -200 %
ov 5V 10V

Figure 4.42 Frequency Reference Setting by Analog Input with Increased Gain

* Gain H3-03 = 100%, bias H3-04 = -25%, terminal A1l as frequency reference input:
An input of 0 Vdc will be equivalent to a -25% frequency reference.
When parameter H3-01 = 0, the frequency reference is 0% between 0 and 2 Vdc input.
When parameter H3-01 = 1, the motor will rotate in reverse between -10 and 2 Vdc input.

H3-01=0 H3-01=1
100 % Porersmmssrmmssrsssnsonns : 100% ‘
Frequency | H3-01=0
reference -0V 6.0V §
; ; 20V 10V
-25% Analog Input
! _ Voltage
0 1 >
S/ 20V 10V ; ;
/. Analog Input . -100%
-25% V0|tage 4 E1-04
H3-01=1 O — -150%

Figure 4.43 Frequency Reference Setting by Analog Input with Negative Bias

B H3-05: Terminal A3 Signal Level Selection

Determines the function assigned to analog input terminal A3.

No. Name Setting Range Default
H3-05 Terminal A3 Signal Level Selection 0to3 0

Setting 0: 0 to 10 Vdc
The input level is 0 to 10 Vdc. See the explanation provided for H3-01. Refer to Setting 0: 0 to 10 Vdc on page 225.

Setting 1: 0 to 10 Vdc Bipolar

The input level is -10 to 10 Vdc. See the explanation provided for H3-01. Refer to Setting 1: 0 to 10 Vdc Bipolar on page
225.
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Setting 2: 4 to 20 mA
Setting 3: 0 to 20 mA
B H3-06: Terminal A3 Function Selection

Determines the function assigned to analog input terminal A3.

No. Name Setting Range Default
H3-06 Terminal A3 Function Selection 0to 31 20
B H3-07, H3-08: Terminal A3 Gain and Bias Setting

Parameter H3-07 sets the level of the selected input value that is equal to 10 Vdc input at terminal A3 (gain).
Parameter H3-08 sets the level of the selected input value that is equal to 0 V input at terminal A3 (bias).

No. Name Setting Range Default
H3-07 Terminal A3 Gain Setting -999.9 t0 999.9% 100.0%
H3-08 Terminal A3 Bias Setting -999.9 t0 999.9% 0.0%

W H3-09: Terminal A2 Signal Level Selection

Selects the input signal level for analog input A2. Set Jumper S1 on the terminal board accordingly for a voltage input or
current input.

No. Name Setting Range Default
H3-09 Terminal A2 Signal Level Selection 0to3 2

Setting 0: 0 to 10 Vdc
The input level is 0 to 10 Vdc. Refer to Setting 0: 0 to 10 Vdc on page 225.

Setting 1: 0 to 10 Vdc Bipolar
The input level is -10 to 10 Vdc. Refer to Setting 1: 0 to 10 Vdc Bipolar on page 225.

Setting 2: 4 to 20 mA
The input level is 4 to 20 mA. Negative input values by negative bias or gain settings will be limited to 0%.

Setting 3: 0 to 20 mA
The input level is 0 to 20 mA. Negative input values by negative bias or gain settings will be limited to 0%.

B H3-10: Terminal A2 Function Selection

Determines the function assigned to analog input terminal A2.
No. Name Setting Range Default
H3-10 Terminal A2 Function Selection 0to 32 B

B H3-11, H3-12: Terminal A2 Gain and Bias Setting

Parameter H3-11 sets the level of the input value selected that is equal to 10 Vdc input or 20 mA input to terminal A2.
Parameter H3-12 sets the level of the input value selected that is equal to 0 V, 4 mA or 0 mA input at terminal A2.

Use both parameters to adjust the characteristics of the analog input signal to terminal A2. The setting works in the same way

as parameters H3-03 and H3-04 for analog input A1l.

No. Name Setting Range Default
H3-11 Terminal A2 Gain Setting -999.9 t0 999.9% 100.0%
H3-12 Terminal A2 Bias Setting -999.9 t0 999.9% 0.0%

Start-Up Programming

& Operation

B H4-01, H4-04: Multi-Function Analog Output Terminal FM, AM Monitor Selection

Sets the desired drive monitor parameter UC-CI0 to output as an analog value via terminal FM and AM. Refer to Ul:
Operation Status Monitors on page 437 for a list of all monitors. The “Analog Output Level” column indicates whether a
monitor can be used for analog output.

Example: Enter “103” for U1-03.
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No. Name Setting Range Default
H4-01 Multi-Function Analog Output Terminal FM Monitor Selection 000 to 999 102
H4-04 Multi-Function Analog Output Terminal AM Monitor Selection 000 to 999 103

A setting of 031 or 000 applies no drive monitor to the analog output. With either of these settings, the output level of the
terminals FM and AM can be set by a PLC via a communication option or MEMOBUS/Modbus (through mode).

W H4-02, H4-03: Multi-Function Analog Output Terminal FM Gain and Bias
H4-05, H4-06: Multi-Function Analog Output Terminal AM Gain and Bias

Parameters H4-02 and H4-05 set the terminal FM and AM output signal level when the value of the selected monitor is at
100%. Parameters H4-03 and H4-06 set the terminal FM and AM output signal level when the value of the selected monitor
is at 0%. Both are set as a percentage, where 100% equals 10 Vdc or 20 mA analog output and 0% equals 0 V or 4 mA. The
output voltage of both terminals is limited to +/-10 Vdc.

The output signal range can be selected between 0 to +10 Vdc or -10 to +10 Vdc, or 4 to 20 mA using parameter H4-07 and
H4-08. Figure 4.44 illustrates how gain and bias settings work.

No. Name Setting Range Default
H4-02 Multi-Function Analog Output Terminal FM Gain -999.9 to 999.9% 100.0%
H4-03 Multi-Function Analog Output Terminal FM Bias -999.9 t0 999.9% 0.0%
H4-05 Multi-Function Analog Output Terminal AM Gain -999.9 to0 999.9% 50.0%
H4-06 Multi-Function Analog Output Terminal AM Bias -999.9 t0 999.9% 0.0%

Using Gain and Bias to Adjust Output Signal Level
The output signal is adjustable while the drive is stopped.

Terminal FM

1. View the value set to H4-02 (Terminal FM Monitor Gain) on the digital operator. A voltage equal to 100% of the
parameter being set in H4-01 will be output from terminal FM.

2. Adjust H4-02 viewing the monitor connected to the terminal FM.

3. View the value set to H4-03 on the digital operator; terminal FM will output a voltage equal to 0% of the parameter
being set in H4-01.

4. Adjust H4-03 viewing the output signal on the terminal FM.

Terminal AM

1. View the value set to H4-05 (Terminal AM Monitor Gain) on the digital operator. A voltage equal to 100% of the
parameter being set in H4-04 will be output from terminal AM.

. Adjust H4-05 viewing the monitor connected to the terminal AM.

2

3. View the value set to H4-06 on the digital operator; terminal AM will output a voltage equal to 0% of the parameter
being set in H4-04.

4

. Adjust H4-06 viewing the output signal on the terminal AM.

H4-07,08=0 H4-07,08 = 1
””””””””””””””””” 15V e
A Gain = 150%
! Output Voltage A Bias = 0%
! 0V - :
10V : | Gain = 100%
**************** - ) | Bias = 0%
! Glam 1050% SVi--f i 1 Gain = 5(;%
Output Voltage ! Bias 0% i Bias = 0%
I Y I
! Gain 100% 109 % !
BV e ! Bias 0% | 100%
1 i Monitor Value
‘ B — ey 267 -5V
! Gain 50% |
! Bias 0% i
Y ‘ Ee—fooomm ] -0V
0% Monitor Value 100% i
LS -15V

Figure 4.44 Analog Output Gain and Bias Setting Example 1 and 2

Set H4-03 to 30% for an output signal of 3 V at terminal FM when the monitored value is at 0%.
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_ ) - Gain = 100%
H4-07,08 =0 H4-07, 08 = 1 / Bias = 30%
10V - z
! Gain = 100%
WOV [ 5 Output Voltage ! Bias = 0%
L~ Bias 30% av Ll :
Output Voltage i Gain 100% -100% 3
3 Bias 0% / 100%
| 1as () ! :
v VS ! Gain 100% SR e -4V Monitor Value
ov : A A0V
0% Monitor Value 100%

Figure 4.45 Analog Output Gain and Bias Setting Example 3

B H4-07, H4-08: Multi-Function Analog Output Terminal FM, AM Signal Level Selection

Sets the voltage output level of U parameter (monitor parameter) data to terminal FM and terminal AM using parameters
H4-07 and H4-08.

Set jumper S5 on the terminal board accordingly when changing these parameters. Refer to Terminal AM/FM Signal
Selection on page 129 for details on setting S5.

No. Name Setting Range Default

Multi-Function Analog Output Terminal FM
Si . 0to?2 0
ignal Level Selection

H4-07

Multi-Function Analog Output Terminal AM 0102 0

LERALE Signal Level Selection

Setting 0: 0to 10 V

Setting 1: -10 Vto 10 V

Setting 2: 4 to 20 mA

B L5-01: Number of Auto Restart Attempts

Sets the number of times that the drive may attempt to restart itself.
When the counter reaches the number set to L5-01, the operation stops and the fault must be manually cleared and reset.

The restart counter is incremented at each restart attempt, regardless of whether the attempt was successful. When the counter
reaches the number set to L5-01, the operation stops and the fault must be manually cleared and reset.

The number of fault restarts is reset to zero when:

* The drive operates normally for 10 minutes following a fault restart.

* A fault is cleared manually after protective functions are triggered.

* The power supply is cycled.

No. Name Setting Range Default
L5-01 Number of Auto Restart Attempts 0 to 10 Times 5 Times

B L5-04: Fault Reset Interval Time

Determines the amount of time to wait between restart attempts when parameter L5-05 is set to 1.

No. Name Setting Range Default
L5-04 Fault Reset Interval Time 0.5t0 600.0 s 10.0s

B 01-08: Third Line User Monitor Selection
Selects the monitor that is shown in the third line. Effective only when 01-06 is set to 1.

Enter the last three digits of the monitor parameter number to be displayed: UO-O0O. For example, set “403” to display
monitor parameter U4-03.

No. Name Setting Range Default

01-08 Second Line User Monitor Selection 101 to 799 103
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B P1-01: Pump Mode

Selects the base operation mode of the drive controller.

No. Parameter Name Setting Range Default
P1-01 Pump Mode 0,1,3 0

Setting 0: Drive only
Designed for single pump stand-alone applications

Setting 1: Contactor lag

Contactor Lag systems multiplex a main pump with up to 5 lag pumps. The drive will stage and de-stage the lag pumps based
on system demand by using its digital output contacts to control the lag pump motor starters

Setting 3: MEMOBUS network

Up to eight drives can be networked together to provide for system redundancy and precise control.

When P6-01 > 0, the Flow Rate can come from another drive on the MEMOBUS Network.

Setting P9-40 to 0 (Analog) will read the Flow Meter from the analog terminal (H3-OO = 22) or from the pulse input (H6-01
=5), while setting P9-40 to 3 (Network) will read the Flow Meter information from the network. When there is no such drive
on the network, a “Net Flow Meter Lost, Chk Source” alarm is triggered for drives with P9-40 set to 3 (Network) and P6-01
> 0.

Staging is disabled when and the drive PI output is influenced by the Water Level / Suction Pressure Control.

The functions listed below will behave slightly different when P1-01 is set to 3:

 Start Level: Active on the first pump in the network. Drives in the process of alternation will not undergo this process.
* Sleep: Active when the drive is the only drive running on the network.

* Over-cycle Protection: Active when the drive is the only drive running on the network.

* Pre-charge: Active only on the first drive to run in the network.

* Low City Pressure: Active on any drive in the network. An alarm condition will cause other drives in the network to stop
running and show a “Net Pump Err” message.

« Utility Delay: When this function is active, the drive is unavailable to the MEMOBUS Network and will force the Home
Screen text to show “Pump Off Network™.

* Remote Drive Disable: When this function is active, the drive is unavailable to the MEMOBUS Network and will force
the Home Screen text to show “Pump Off Network”.

W P1-02: System Units

Selects the base unit in which most drive PID setpoints, scaling, monitors, limits, and faults/alarm levels will be set.

Note: Set this parameter prior to changing other parameters, as internal scaling is based on P1-02.
No. Parameter Name Setting Range Default
P1-02 System Units 0to 10; 25, 26 1

Setting 0: No unit

Setting 1: PSI: Pounds per square inch
Setting 2: Pa: Pascals

Setting 3: Bar: Bar

Setting 4: "WC: Inch of water
Setting 5: "Hg: Inch of Mercury
Setting 6: ft: feet

Setting 7: m: meters

Setting 8: °F: Degrees Fahrenheit
Setting 9: °C: Degrees Celsius
Setting 10: Percent

Setting 25: Flow (Use P6-04)

Note: When using setting 25, the system units are set by parameter P6-04 and the PID feedback is re-routed to come from the flow meter, pulse
input (H6-01 = 5), or analog (H3-00 = 22).
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Setting 26: Custom (P1-32 to P1-34)

This setting allows the user to create a custom system unit display with up to three characters. Use parameters P1-32 to P1-34
to make the custom system unit.

The following are the selections available for custom system units:

Setting Character Setting Character Setting Character Setting Character
20 SPACE 34 4 4F (0] 69 I
21 ! 35 5 50 P 6A j
22 “ 36 6 51 Q 6B k
23 # 37 7 52 R 6C 1
24 $ 38 8 53 S 6D m
25 % 39 9 54 T 6E n
26 & 41 A 55 U 6F 0
27 ' 42 B 56 \Y% 70 P
28 ( 43 C 57 Y 71 q
29 ) 44 D 58 X 72 r
2A * 45 E 59 Y 73 S
2B + 46 F SA Z 74 t
2C s 47 G 61 a 75 u
2D - 48 H 62 b 76 v
2E . 49 I 63 c 77 w
2F / 4A J 64 d 78 X
30 0 4B K 68 e 79 y
31 1 4C L 66 f TA z
32 2 4D M 67 g
33 3 4E N 68 h

B P1-03: Feedback Device Scaling

Sets the feedback device scaling used for the PID controller. This information can be found on the nameplate or specification
sheet and is usually expressed as the maximum output of the device.

For example, a pressure sensor scaling might be 145.0 PSI at 20 mA output and would require setting P1-03 to 145.0 PSIL.

Note: Set this parameter prior to changing other parameters related to the PID feedback, as internal scaling is based on P1-03.
(=)
No. Parameter Name Setting Range Default E
P1-03 Feedback Device Scaling 0.1 to 6000.0 145.0 PSI g
o c
B P1-04: Start/ Draw Down Level a2
: S
Sets the wake up level from the Sleep function. This setting is dependent on whether PID is normal or inverse acting (b5-09). € §-
When the drive is asleep and the PID feedback signal rises above (normal acting) or falls below (inverse acting) this setting ®
for the time set in P1-05, Start Level Delay Time, the drive will wake up.
This parameter activates the sleep function when the pump reaches the minimum pump speed set in P1-06 for the time set in ﬂ

P2-03.

No. Parameter Name Setting Range Default
P1-04 Start / Draw Down Level <I> 0.0 PSI

<1> Range is 0.0 to 999.9 with sign-bit “-” or “+” indicating Delta to Setpoint.
Range is -999.9 t0 999.9 in drive software versions PRG: 8551 and earlier.

Bl P1-05: Start Level Delay Time

Sets the delay time for waking the drive to prevent accidental wake up caused by erratic feedback.

No. Parameter Name Setting Range Default
P1-05 Start Level Delay Time 0to 3600 s Is
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B P1-06: Minimum Pump Speed

Sets the minimum speed at which the drive will run the pump. Most pumps cannot run at low speeds due to cavitation, so be
sure to consult the pump specification sheet for the minimum safe run speed.

No. Parameter Name Setting Range Default
P1-06 Minimum Pump Speed 0.0 to E1-04 40.0 Hz

B P1-08: Low Feedback Level

Sets the level at which a Low Feedback alarm or fault will occur. When the PID feedback falls below the P1-08 setting for
the time set in P1-09, the drive will respond based on the setting in P1-10.

No. Parameter Name Setting Range Default
P1-08 Low Feedback Level <I> 0.0 PSI

<I> Range is 0.0 to 999.9 with sign-bit “-” indicating Delta to Setpoint.
Range is 0.0 to 6000.0 in drive software versions PRG: 8551 and earlier.

B P1-09: Low Feedback Level Fault Delay Time

Sets the delay time after which a Low Feedback alarm or fault will occur. When the PID feedback falls below the P1-08 setting
for the time set in P1-09, the drive will respond based on the setting in P1-10.

No. Parameter Name Setting Range Default
P1-09 Low Feedback Level Fault Delay Time 0to 3600 s 10s
B P1-10: Low Feedback Selection

Selects the drive response to a Low Feedback condition. When the PID feedback falls below the P1-08 setting for the time set
in P1-09, the drive will respond based on the setting in P1-10.

No. Parameter Name Setting Range Default
P1-10 Low Feedback Selection 0to2 0

Low feedback detection is enabled when:

* P1-08>0.0

* Drive is running in AUTO Mode, including sleep boost and feedback drop detection (standard PID, b5-09 = 0)
* Run Command is present (including sleep and timer operation) (inverse PID, b5-09 = 1)

Setting 0: Fault

When feedback drops below the P1-08 level for longer than the time set in P1-09, the drive will fault on the “LFB — Low
Feedback” fault and coast to a stop.

The digital output programmed to “Low Feedback” (H2-00 = 97) closes. The drive will also display the “Low Feedback —
Low FB Sensed” alarm. The digital output will remain closed until the fault is reset.
Setting 1: Alarm

When feedback drops below the P1-08 level for longer than the time set in P1-09, the digital output programmed to “Low
Feedback” (H2-0O0 = 97) closes and the drive displays the “Low Feedback — Low FB Sensed” alarm.

When feedback rises above the level determined by P1-08 and P1-14, or when one or more of the conditions that enable low
feedback detection are no longer true, the digital output will open and the alarm will clear.

Setting 2: Digital out only

When feedback drops below the P1-08 level for longer than the time set in P1-09, the digital output programmed to “Low
Feedback” (H2-000 = 97) closes.

When feedback rises above the level determined by P1-08 and P1-14, or when one or more of the conditions that enable low
feedback detection are no longer true, the digital output will open.

W P1-11: High Feedback Level

Sets the level at which a High Feedback alarm or fault will occur. When the PID feedback rises above the P1-11 setting for
the time set in P1-12, the drive will respond based on the setting in P1-13.
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No. Parameter Name Setting Range Default
P1-11 High Feedback Level <I> 155.0 PSI

<1> Range is 0.0 to 999.9 with sign-bit “+” indicating Delta to Setpoint.
Range is 0.0 to 6000.0 in drive software versions PRG: 8551 and earlier.

B P1-12: High Feedback Level Fault Delay Time

Sets the delay time after which a Low Feedback alarm or fault will occur. When the PID feedback rises above the P1-11 setting
for the time set in P1-12, the drive will respond based on the setting in P1-13.

No. Parameter Name Setting Range Default
P1-12 High Feedback Level Fault Delay Time 0to 3600 s 5s

B P1-13: High Feedback Selection

Selects the drive response to a High Feedback condition. When the PID feedback rises above the P1-11 setting for the time
set in P1-12, the drive will respond based on the setting in P1-13.

No. Parameter Name Setting Range Default
P1-13 High Feedback Selection 0to2 0

High feedback detection is enabled when:

* P1-11>0

* Run Command present, including sleep & timer operation (standard PID, b5-09 = 0)

* Drive is running in AUTO Mode, including feedback drop detection (inverse PID, b5-09 = 1).

Setting 0: Fault
When feedback rises above the P1-11 for longer than the time set in P1-12, the drive will fault on the “HFB — High Feedback”
fault and coast to a stop.

The digital output programmed to “High Feedback” (H2-00= 96) closes. The drive will also display the “High Feedback —
High FB Sensed” alarm. The digital output will remain closed until the fault is reset.

Setting 1: Alarm
When feedback rises above the P1-11 for longer than the time set in P1-12, the digital output programmed to “High Feedback”
(H2-00=96) closes and the drive displays the “High Feedback — High FB Sensed” alarm.

When feedback falls below the level determined by P1-11 and P1-14, or when one or more of the conditions that enable high
feedback detection are no longer true, the digital output will open and the alarm will clear.

Setting 2: Digital out only
When feedback rises above the P1-11 for longer than the time set in P1-12, the digital output programmed to “High Feedback”
(H2-00=96) closes.

When feedback falls below the level determined by P1-11 and P1-14, or when one or more of the conditions that enable high
feedback detection are no longer true, the digital output will open.

B P1-40: Maximum Pump Speed

Sets the maximum pump speed determined by the smallest value among P1-40, E1-04, and d2-01. This parameter is not
effective when set to 0 or when set higher than E1-04 x d2-01.

When this parameter # 0, maximum pump speed is internally lower limited to the minimum pump speed (largest setting among
P1-06, P4-12, and d2-02).
Note: 1. Parameter available in drive software versions PRG: 8552 and later.
2. Parameter not available in drive models 4A0930 and 4A1200.

No. Parameter Name Setting Range Default
P1-40 Maximum Pump Speed 0.0 to 440.0 Hz 0.0 Hz

B P2-01: Sleep Level Type

Selects which data source the drive will use to determine if it should activate the sleep function. This parameter is application-
dependent and should be set in conjunction with the type of system data is available. Choose the data type that best represents
a low-activity condition for the system.

Note: Set this parameter prior to changing other parameters related to the Sleep Function, as internal scaling is based on P2-01.
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No. Parameter Name Setting Range Default
P2-01 Sleep Level Type 0to4 0

Setting 0: Output frequency

Setting 1: Output current

Setting 2: Feedback

Setting 3: Output speed (RPM)

Setting 4: Flow meter (requires flow meter)
B P2-02: Sleep Level

Sets the level at which the drive will enter sleep mode. The drive will enter sleep mode when the monitored data falls below
the P2-02 setting for the time set in P2-03.

No. Parameter Name Setting Range Default
P2-02 Sleep Level 0.0 to 6000.0 0.0 Hz

B P2-03: Sleep Delay Time

Sets the delay time after which the drive will enter sleep mode. The drive will enter sleep mode when the monitored data falls
below the P2-02 setting for the time set in P2-03.

No. Parameter Name Setting Range Default
P2-03 Sleep Delay Time 0to 3600 s 5s

B P2-15: Sleep AUTO —> OFF

When enabled, Sleep is active even if the Start Level P1-04 is set to 0. In addition, the drive will switch to OFF mode when
called to Sleep.

Note: 1. Parameter available in drive software versions PRG: 8552 and later.
2. Parameter not available in drive models 4A0930 and 4A1200.

No. Parameter Name Setting Range Default
P2-15 Sleep AUTO — OFF 0,1 0

Setting 0: Disabled

Set P1-04 #0 to enable Sleep operation with this setting. When drive goes to sleep, output speed falls to 0 and the drive stays
in Auto Mode.

Setting 1: Enabled

Sleep operation is enabled regardless of P1-04 value for this setting. When the drive calls for Sleep, the mode switches from
AUTO to OFF and the drive displays the Sleep AUTO->Off message.

Press any key, run the drive in AUTO, HAND, or JOG to dismiss the message. Issue the AUTO command to run the drive
again.

B P3-00: Number of Lag Pumps

Sets the number of lag pumps in the system. When using Contactor Multiplexing for the control lag pumps, first set P1-01 to
1. Then select the number of lag pumps to be controlled in P3-00. Set the corresponding multi-function digital outputs for lag
pumps (H2-0O0O = 80-82 and F5-0O0 = 83-84). The methods used to determine lag pump staging and de-staging order are
selected in P1-30 and P1-31.

No. Parameter Name Setting Range Default
P3-00 Number of Lag Pumps 1to5 1

B P3-50: Pump 2 Frequency Shutdown Level

Sets the level at which the first lag pump (2nd pump in the system) will shut down or de-stage. This parameter is effective
when the P3-01 is set to 0 or 2 (pump staging is based on output frequency). When the output frequency falls below the P3-50
level for the time set in P3-09, the pump will be de-staged.

No. Parameter Name Setting Range Default
P3-50 Pump 2 Frequency Shutdown Level 0.0 to 400.0 40.0 Hz
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B P3-60: Pump 3 Frequency Shutdown Level

Sets the level at which the second lag pump (3rd pump in the system) will shut down or de-stage. This parameter is effective
when the P3-01 is set to 0 or 2 (pump staging is based on output frequency). When the output frequency falls below the P3-50
level for the time set in P3-09, the pump will be de-staged.

No. Parameter Name Setting Range Default
P3-60 Pump 3 Frequency Shutdown Level 0.0 to 400.0 40.0 Hz

B P3-70: Pump 4 Frequency Shutdown Level

Sets the level at which the third lag pump (4th pump in the system) will shut down or de-stage. This parameter is effective
when the P3-01 is set to 0 or 2 (pump staging is based on output frequency). When the output frequency falls below the P3-50
level for the time set in P3-09, the pump will be de-staged.

No. Parameter Name Setting Range Default
P3-70 Pump 4 Frequency Shutdown Level 0.0 to 400.0 40.0 Hz

B P4-01: Pre-Charge Level

Sets the level at which the drive will activate the pre-charge function. At start, if the PID is below the P4-01 setting, the drive
will run at the P4-02 frequency setting for the time set in P4-03. PID control is delayed until the Pre-charge function stops.
The drive will exit the pre-charge function early if the feedback rises above the P4-01 setting or if a Low Water digital input
switch (H1-OOO = 8F) deactivates. Pre-charge is useful to slowly fill or pressurize a system.

No. Parameter Name Setting Range Default
P4-01 Pre-Charge Level 0.0 to 6000.0 0.0 PSI

B P4-02: Pre-Charge Frequency

Sets the frequency at which the pre-charge function will run.

No. Parameter Name Setting Range Default
P4-02 Pre-Charge Frequency 0.0 to E1-04 0.0 Hz

B P4-03: Pre-Charge Time

Sets the duration of time that the pre-charge function will run.

No. Parameter Name Setting Range Default

P4-03 Pre-Charge Time 0.0 to 3600.0 min 0.0 min 2

E

The following conditions must be met to enter Pre-Charge Mode: g
* Drive Ready or Sleeping (Run command, not faulted, not in program mode) g g
« NOT in HAND Mode 5%
« “Disable Pre-Charge” digital input NOT closed t8
B o3

* P4-03>0.0

» If P4-01, Pre-Charge Level, is greater than 0, the PID feedback must be below the P4-01 level. (Forward acting PID, b5-09 ﬂ
=0, Reverse acting PID, b5-09 = 1).

When the drive enters Pre-Charge Mode 1 and 2, the drive runs at the Pre-Charge frequency set in P4-02/P4-06, the PID

controller is disabled and the Pre-Charge digital output (H2-000 = A4) closes.

When pre-charge is active, the message “Pre Chg Mode Exit in Xsec” appears on the keypad to show how long before pre-
charge exits via timers (P4-03 + P4-07).

Additionally, during Pre-Charge Mode:

* When Pre-Charge Level 2 (P4-32) is set to 0, the system can exit Pre-Charge when the PID Feedback goes above the Pre-
Charge Level (P4-01) in normal PID operation, or below the P4-01 level in inverse PID operation.

However, when Pre-Charge Level 2 (P4-32) is set to a non-zero value, the system goes into Pre-Charge 2 instead when Pre-
Charge 1 completes via timer (P4-03) or level (P4-01). At this point, the drive will run at Pre-Charge Frequency 2 (P4-06).

The system can exit Pre-Charge 2 when the PID Feedback goes above the Pre-Charge Level 2 (P4-32) in normal PID
operation, or below the P4-32 level in inverse operation. Refer to Figure 4.46 and Figure 4.47 for more information.
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* When P4-02, Pre-Charge Frequency, or P4-06, Pre-Charge Frequency 2, are set to a value less than P1-06, Minimum Pump
Speed, the alarm “Freq. Ref < Pump Min P1-06” is displayed and the drive runs at the minimum speed.

» When Pre-Charge Loss of Prime parameters P4-05 and P4-08 are set to 0, the Loss of Prime detection is disabled.

* When Pre-Charge Loss of Prime parameters P4-05 or P4-08 are set to a value greater than 0, Loss of Prime detection will
operate after the output speed reaches the Pre-Charge Frequency set in P4-02 or P4-06.

* The “Low Water” fault (H1-00 = 8F) is disabled.

» The “Low Feedback” fault is disabled when forward-acting PID is selected (b5-09 = 0) and the “High Feedback” fault is
disabled when reverse-acting PID is selected (b5-09 = 1).

* The “Not Maintaining Setpoint” fault is disabled.

* The “Feedback Loss” detection (4 to 20 mA wire break) is enabled, however, the Pre-Charge frequencies will override and
the b5-13 “feedback loss goto speed”.

The drive will always exit Pre-Charge Mode when Pre-Charge times P4-03 and P4-07 have expired. The drive will also exit
Pre-Charge Mode when one of the following conditions are met:

* P4-03 and P4-32 are set to 0.0
* The “Disable Pre-Charge” digital input (H1-000 = 8C) closes.

* A digital input programmed to “Low Water” (H1-00O = 8F) is deactivated (open when P1-30 = 0 or closed when P1-30 =
1).
» The PID feedback satisfies both Pre-Charge levels 1 and 2 (all must be true):

Pre-Charge timers P4-03 and P4-07 have NOT expired
PID is enabled (b5-01 > 0).

PID is NOT disabled via digital input

Pre-Charge Level Set (P4-01 > 0) (and if used, P4-32 > 0)

Feedback is greater than Pre-Charge Level (P4-01) and Pre-Charge Level 2 (P4-32) (forward-acting PID, b5-09 = 0) or less
than Pre-Charge Levels 1 and 2 (reverse-acting PID, b5-09 = 1)

Drive is NOT in a “Feedback Loss” condition (4 to 20 mA wire-break detection).

Run Command #

Pre-Charge Level 2 (P4-32)
Pre-Charge Level (P4-01) | . +--
PID Feedback

P4-06 Pfe-Charge Frequency 2

|
|
| P4-02 Pre-Charge Frequency /\_’/‘\,\/
|

Output Frequency
| P4-03
| Pre-Charge Time
|
L

P4-07
“Pre-Charge Pre-Charge Time 2

Active” Message

& Digital Output
(H2-0X = Ad) —I

b5-01 PID Select = 1 (Enabled) AND b5-09 Output Level Sel = 0 (Normal Character)

Figure 4.46 Pre-Charge 1 and 2 Complete via PID Feedback

Run Commant d

Pre-charge Level 2 (P4-32)
Pre-charge Level (P4-01)

PID Feedback
P4-06 — Pre-charge Frequency 2

P4-02 — Pre-Charge Frequenc)

Output Frequency

P4-03
Pre-Charge Time

P4-07

|
T
|
|
|
|
|
L
|
“Pre-charge | Pre-Charge Time
\

Active”

Message &
Digital Output
(H2-0x = Ad)

b5-01 PID Select = 1 (Enabled) AND b5-09 Output Level Sel = 0 (Normal Character)

Figure 4.47 Pre-Charge 1 Complete via PID Feedback & Pre-Charge 2 via Timer
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Run
command

PID
feedback

Output
frequency

“Pre-charge
Active”
Message &
Digital Output
(H2-0O = A4)

Run
command

PID
feedback

Output
frequency

“Pre-charge
Active”
Message &
Digital Output
(H2-000 = A4)

Run
command

Low Water
digital input
(N.O))

Output
frequency

“Pre-charge
Active”
Message &
Digital Output
(H2-000 = A4)

Pre-Charge
Complete via PID Feedback (Normal Acting PID)

—~~
P4-01 Pre-charge Level /~/

P4-02 Pre-charge Frequency

E

P4-03 Pre-charge Time

b5-01 PID Select = 1 (Enabled) AND b5-09 Output Level Sel = 0 (Normal Character)
Figure 4.48 Pre-Charge Normal Acting PID

Pre-Charge
Complete via PID Feedback (Reverse Acting PID)

P4-01 Pre-charge Cevel ~

I Ty a UL Lol Sl S P

__)

P4-02 Pre-charge Frequency

P4-03 Pre-charge Time

.

b5-01 PID Select = 1 (Enabled) AND b5-09 Output Level Sel = 1 (Rev Character)
Figure 4.49 Pre-Charge Inverse Acting PID

Pre-Charge
Complete via “Low Water” Digital Input (N.O.)

Closed

Open

P4-02 Pre-charge Frequency

E

P4-03 Pre-charge Time

P1-30 Low Water Digital Input = 0 (Normally Open)

Figure 4.50 Pre-Charge via Low Water DI

YASKAWA TOEPYAIP1W01G YASKAWA AC Drive - iQpump1000 User Manual

237

Start-Up Programming

& Operation



4.7 Basic iQpump Setup and Application Preset Parameters

PID
feedback

Output
frequency

“Pre-charge
Active”
Message &
Digital Output
(H2-000 = A4)

Pre-Charge & Sleep
Wake Below Pre-charge Level then Wake Above Pre-charge Level

P1-04 Start/Draw-Down Level

Sleeping

P4-03 Pre-charge.’l’ime

Sleeping

-

1

b5-01 PID Select = 1 (Enabled) AND b5-09 Output Level Sel = 0 (Direct Acting)
NOTE A: Feedback is below the P4-01 level, Pre-charge is performed.
NOTE B: Feedback is above the P4-01 level, Pre-charge is NOT performed.

Figure 4.51 Pre-Charge and Sleep

B P4-04: Pre-Charge Message Style

Selects how the “Pre-charge Active” message is displayed on the operator.

No.

Parameter Name

Setting Range

Default

P4-04

Pre-Charge Message Style

0,1

0

Setting 0: Full Screen Message

Setting 1: Home Monitor Text

- MabE -

Pre-

Exit. in 13sec

DRV RDY

Cha Mode

Ul-82=
U1-91=

£—

BMONI: Uze F1-F2
Pre-Char9e Mode

Ul-B1= 3H. ElElHI

S5@.88Hz [ZE

B2.8P51 L.F-":tEEZF'

MOMITOR -

B P4-10: AUTO Mode Operator Run Power Down Storage

Selects drive response to power loss with regards to the Run command. When running in AUTO Mode and using a Run
command from the keypad (b1-02 = 0), P4-10 determines whether the drive will automatically start running when power is
reapplied. The factory setting of this parameter requires pressing the AUTO key to start the drive after power loss.

WARNING! Sudden Movement Hazard. If the drive is running at power loss, it will automatically initiate an internal Run command upon
power-up if P4-10 = 1 (Enabled) and could result in death or serious injury from moving equipment.

No.

Parameter Name

Setting Range

Default

P4-10

AUTO Mode Operator Run Power Down Storage

0,1

0
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Setting 0: Disabled

Setting 1: Enabled

B P4-12: Thrust Bearing Frequency

Sets the frequency used by the drive when determining which acceleration and deceleration time to use. The Thrust Bearing

function is used for applications using submersible motors. The function provides an alternate acceleration time (P4-11) and
deceleration time (P4-13) for protecting the pump bearings.

At start, the drive will use the P4-11 acceleration time until the P4-12 frequency is reached, at which time it will use the active
C1-00 acceleration and deceleration times. At stop, if the output frequency is above the P4-12 setting, the active C1-000
deceleration time will be used until the P4-12 setting is reached at which time it will use the P4-13 time setting for the rest of
deceleration.

IfP4-12 is set greater than P1-06 (minimum Pump Speed), P4-12 will become the frequency lower limit. The drive PID control
must be disabled (b5-01 = 0) for this function to work.

No. Parameter Name Setting Range Default
P4-12 Thrust Bearing Frequency 0.0 to E1-04 30.0 Hz

Thrust Bearing
Ramp to Stop (b1-03 = 0)

Run | I
command ]

P4-12 Thrust Frequency

Output =
frequency 1
= C1-01 C1-02
YT (or selected) (or selected) | opoz |

“Thruse Active” — Accel Rate Decel Rate
Message & 4’_1
Digital Output |
(H2-000 = A9)

Figure 4.52 Thrust Bearing

W P4-17: Utility Start Delay

Sets the delay time after power up until the drive will recognize a Run command present within one second of power up or
when the Run command is jumpered on the terminal strip.

This is useful in preventing a peak power surge when multiple drives power up and begin accelerating simultaneously. This
function works when the drives all have different P4-17 settings to spread out the power draw during acceleration.

If the Run command is removed and re-applied during the P4-17 time, the drive will cancel the utility start delay and
immediately begin running.
The Utility Start Delay is applied when the drive is auto-restarting after an Undervoltage (Uv) or an Overvoltage (ov) condition.

No. Parameter Name Setting Range Default
P4-17 Utility Start Delay 0.0 to 1000.0 min 0.2 min

B P4-40: Pressure Reached Detection Selection

Sets the drive state that must be met when triggering the Pressure Detection digital output.

No. Parameter Name Setting Range Default
P4-40 Pressure Reached Detection Selection 0to2 0

Setting 0: Always
Triggers the digital output regardless of drive status (even when the drive is stopped or sleeping).

Setting 1: Drive Running
Triggers the digital output if the drive is producing output voltage (not baseblocked) to the motor. The digital output will not
engage when the drive is sleeping.
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Setting 2: Run Command

Triggers the digital output when there is an active Run command.

B P5-02: HAND Reference 1

Sets the frequency reference of HAND mode. When the drive is stopped, pressing the HAND key will start the drive and the

drive will accelerate to the P5-02 setting.

No. Parameter Name

Setting Range

Default

P5-02 HAND Reference 1

0.0 to E1-04

40.0 Hz

B P5-04: HAND Key Function Selection

Selects whether the HAND key on the HOA keypad is active. Disabling this function by setting P5-04 to 0 will prevent the

drive from entering HAND Mode.

No. Parameter Name

Setting Range

Default

P5-04 HAND Key Function Selection

0,1

1

Setting 0: Disabled
Setting 1: Enabled
B P6-12: Accumulation Level - Thousands

Sets the accumulated volume that will trigger the Accum Level alarm, Accum Level fault, or the Accum Level Fault — Auto

Flow Accum Reset.

No. Name Setting Range Default
P6-12 Accumulation Level - Thousands 0 to 999 0 gal
B P6-15: Accumulation Behavior
Selects the drive response when the accumulated volume reaches the level set in parameters P6-11 to P6-14.
No. Name Setting Range Default
P6-15 Accumulation Behavior Oto5 1

Setting 0: No display

Setting 1: Alarm only

Setting 2: Fault

Setting 3: Fault - Auto flow accum reset

Setting 4: Stop and alarm

Setting 5: Stop, alarm, and reset flow accumulation
B P6-17: High Flow Level

Sets the level above which the flow must rise for longer than the time set in P6-18 to trigger a High Flow fault or alarm.

A setting of 0.0 disables High Flow detection.

No. Name Setting Range Default
P6-17 High Flow Level 0.0 to 6000.0 0.0 GPM
B P6-19: High Flow Select
Determines drive response when a High Flow condition is detected.
No. Name Setting Range Default
P6-19 High Flow Select 0to3 1
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Setting 0: No display
Setting 1: Alarm only
Setting 2: Fault

Setting 3: Auto-restart (time set by L5-04)
B P6-25: Flow Rate Limit Foldback Message Style

Selects how the “Flow Rate Limit Foldback” message is displayed on the operator.

No.

Parameter Name

Setting Range

Default

P6-25

Flow Rate Limit Foldback Message Style

0,1

0

Setting 0: Full Screen Message

Setting 1: Home Monitor Text

- MODE - DEL RDY

Flow Rate Limit
Foldback

BMONI: Use F1-F2
FlowlLim Foldback

U3-99= 1686PS5I
U1-82= 41.38Hz | SEd
U1-91= 98.3P5I LE

<— MONITOR -3

B Q1-01: PID Controller Setpoint 1

Sets the PID setpoint for the controller. The drive will use the system feedback signal and modulate the pump speed to regulate
the feedback at the Q1-01 setpoint. The units for Q1-01 are selected by b1-01 and the scaling is set in parameter P1-03. This
parameter is active when b1-01 (Reference Source) is set to 0 (HOA keypad).

No. Parameter Name Setting Range Default
QI1-01 PID Controller Setpoint 1 0.0 to 6000.0 0.0 PSI
B Q3-06: Current Limit Foldback Message Style
Selects how the “Current Limit Foldback” message is displayed on the operator.
No. Parameter Name Setting Range Default
Q3-06 Current Limit Foldback Message Style 0,1 0

Setting 0: Full Screen Message

- MODE - DRY  RDY

Current Limit
Foldback
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Setting 1: Home Monitor Text

BMONI: Use F1-F2
Cur Lim Foldback

US-99= 1688FP5I
Ui-B2= 41.58Hz [:
Ui-21= 98.3PSI

<= MOMITOR -

B Q3-13: Single Phase Foldback Message Style

Selects how the “Single Phase Foldback” message is displayed on the operator.

No. Parameter Name Setting Range Default
Q3-13 Single Phase Foldback Message Style 0,1 0

Setting 0: Full Screen Message

- MaDE - DEL EDY

S1ingle Phase
Foldbhack

Setting 1: Home Monitor Text

BMONI: Use F1-Fz2
1-Phase Foldback

U3-99= 186P5I
Ul-B2= 41.38H=z LSt
Ul-21= 98.3P5I LEEF

<— MOMNITOR —>

B Q5-03: Suction Pressure Setpoint

Sets the Suction Pressure setpoint. The units of Q5-03 are selected in Q5-01 and the scaling is set in Q5-02 (Suction Transducer
Scaling). The Suction Pressure function is enabled by setting Q5-01 = 1 (Suction Pressure). This function uses Q5-03 as the
setpoint instead of Q1-01, and Q5-02 as the feedback scaling instead of P1-02. Set b5-01 to a value other than 0 to enable the
drive PID controller and use this function.

This feature can be used to allow the drive to control (outlet) pressure when there is adequate pressure on the inlet side of the
pump by setting Q5-01 to 1 (Suction Pressure). When the suction pressure (pump inlet pressure) drops to the Suction Pressure
Setpoint (Q5-03), it will regulate the suction pressure and the outlet pressure will be allowed to drop. This requires both a
suction pressure transducer on the pump inlet and a pressure feedback transducer on the pump output.

No. Parameter Name Setting Range Default
Q5-03 Suction Pressure Setpoint 0.0 to 1200.0 20.0 PSI

B Q5-06: Wake-Up Suction Pressure

Sets the wake up level for the suction pressure control function. The drive falls asleep based on the Q5-04 level and Q5-05
delay time. The drive will wake up when the suction pressure feedback rises above the Q5-06 setting for the time set in Q5-07
AND the standard sleep function calls for a wake up (P1-04 and P1-05).

No. Parameter Name Setting Range Default
Q5-06 Wake-Up Suction Pressure 0.0 to 1200.0 30.0 PSI

H Q5-09: Low Suction Pressure Detection Level

Sets the level at which a Low Suction Pressure alarm or fault will occur.
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For Q5-01 =1 (Suction Pressure): If Q5-11 =2 or 3, the drive will respond based on the Q5-11 setting when the suction
pressure feedback falls below the Q5-09 setting for the time set in Q5-10. If Q5-11 = 0 or 1, the drive will respond based on
the Q5-11 setting as soon as the suction pressure feedback falls below the Q5-09 setting.

For Q5-01 =2 (Vacuum): If Q5-11 =1, 2 or 3, the drive will respond based on the Q5-11 setting when the suction pressure
feedback falls below the Q5-09 setting for the time set in Q5-10. If Q5-11 = 0, the 9Ch Low Suction MFDO will close as soon
as the suction pressure feedback falls below the Q5-09 setting.

Setting Range Default
0.0 to 1200.0 0.0 PSI

No. Parameter Name
Q5-09 Low Suction Pressure Detection Level

B Q5-10: Low Suction Pressure Detection Time

Sets the delay time after which a Low Suction Pressure alarm or fault will occur. When the suction pressure feedback falls
below the Q5-09 setting for the time set in Q5-10, the drive will respond based on the setting in Q5-11.

Setting Range Default
0.0 to 300.0 0.1 min

No. Parameter Name
Q5-10 Low Suction Pressure Detection Time

B Q5-11: Low Suction Pressure Behavior Select

Selects the drive response to a Low Suction Pressure condition. When the suction pressure feedback falls below the Q5-09
setting for the time set in Q5-10, the drive will respond based on the setting in Q5-11. By setting Q5-11 to 3 (Restart Q5-15),
the drive will attempt to reset itself for the number of times set in L5-01 waiting for the Q5-15 reset time before each reset
attempt. The drive will fault if the L5-01 attempts are exceeded.

Note: If Q5-01 = 1 (Suction Pressure), the Q5-10 detection delay time only applies to Q5-11 settings 2 and 3. If Q5-01 =2 (Vacuum), the Q5-10
detection delay time applies to Q5-11 settings 1, 2, and 3.

Setting Range Default
0to3 1

No. Parameter Name

Q5-11 Low Suction Pressure Behavior Select

Setting 0: No display (digital output only)

Setting 1: Alarm only

Setting 2: Fault

Setting 3: Auto-restart (time set in Q5-15)

B Q5-16: Suction Control Proportional Gain

Sets the proportional gain of the Suction Pressure controller. Increasing this value will make the system more responsive but
can lead to instability. Q5-16 is used in place of b5-02 for suction pressure control.

No.

Parameter Name

Setting Range

Default

Q5-16

Suction Control Proportional Gain

0.00 to 25.00

2.00

B Q5-17: Suction Control Integral Time

Sets the integral time of the Suction Pressure controller. Decreasing this value will make the system more responsive but can
lead to overshoot. Q5-17 is used in place of b5-03 for suction pressure control.

No.

Parameter Name

Setting Range

Default

Q5-17

Suction Control Integral Time

0.0 t0 360.0 s

50s
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B Q6-23: Pl Auxiliary Control

Determines whether the PI Auxiliary Controller is Direct-acting (feedback higher than setpoint results in lower speed) or
Inverse-acting (feedback lower than setpoint results in lower speed).

No. Parameter Name Setting Range Default
Q6-23 PI Auxiliary Control 0,1 1

Setting 0: Direct Acting
When Q6-25 (PI Aux Control Activation Level) = 0, the PI Aux Controller can affect the output frequency if the controller’s
output is less than the primary PID (System Pressure) controller’s output.

YASKAWA TOEPYAIP1W01G YASKAWA AC Drive - iQpump1000 User Manual 243



4.7 Basic iQpump Setup and Application Preset Parameters

When Q6-25 (PI Aux Control Activation Level) > 0, the PI Aux Feedback Level (H3-OOO = 27) has to rise above the level
set in Q6-25 for the time set in Q6-26 (PI Aux Control Activation Delay) before the PI Aux Controller is allowed to affect the
output frequency.

When active, the PI Aux Feedback Level (H3-OO = 27) has to drop below the Q6-25 level for the time set in Q6-26 before
the PI Aux Controller is deactivated and not allowed to affect the output frequency.

Setting 1: Inverse Acting
When Q6-25 (PI Aux Control Activation Level) = 0, the PI Aux Controller can affect the output frequency if the controller’s
output is less than the primary PID (System Pressure) controller’s output.

When Q6-25 (PI Aux Control Activation Level) > 0, the PI Aux Feedback Level (H3-OO = 27) has to drop below the level
set in Q6-25 for the time set in Q6-26 (PI Aux Control Activation Delay) before the PI Aux Controller is allowed to affect the
output frequency.

When active, the PI Aux Feedback Level (H3-COO = 27) has to rise above the Q6-25 level for the time set in Q6-26 before
the PI Aux Controller is deactivated and not allowed to affect the output frequency.

The following are the selections available for custom system units:

Setting Character Setting Character Setting Character Setting Character
20 SPACE 34 4 4F o 69 I
21 ! 35 5 50 P 6A j
22 “ 36 6 51 Q 6B k
23 # 37 7 52 R 6C 1
24 $ 38 8 53 S 6D m
25 % 39 9 54 T 6E n
26 & 41 A 55 U 6F o
27 ' 42 B 56 \Y% 70 p
28 ( 43 C 57 w 71 q
29 ) 44 D 58 X 72 r
2A * 45 E 59 Y 73
2B + 46 F SA Z 74
2C , 47 G 61 a 75 u
2D - 48 H 62 b 76 v
2E . 49 I 63 c 77 w
2F / 4A J 64 d 78 X
30 0 4B K 68 e 79 y
31 1 4C L 66 f TA z
32 2 4D M 67 g
33 3 4E N 68 h

B S2-01/S2-06/S2-11/S2-16: Sequence Timers 1 to 4 Start Time

Sets the start times for timers 1 to 4.

If the Stop Time is set to a higher value than the Start Time, the Sequence Timers will be active starting from the set Start
Time, run through midnight, and stop the following day at the set Stop Time.

Note: Setting the sequence timer start time to a higher value than the sequence timer stop time disables that sequence timer in drive software
versions PRG: 8551 and earlier.

No. Name Setting Range Default
S2-01 Sequence Timer 1 Start Time 12:00AM to 11:59PM <> 12:00AM <>
S2-06 Sequence Timer 2 Start Time 12:00AM to 11:59PM <> 12:00AM <>
S2-11 Sequence Timer 3 Start Time 12:00AM to 11:59PM <> 12:00AM <>
S2-16 Sequence Timer 4 Start Time 12:00AM to 11:59PM <> 12:00AM <>

<1> Default is 00:00 and range is 00:00 to 24:00 when 04-20 is set to 1 (24-hour).
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B S2-04/S2-09/S2-14/S2-19: Sequence Timers 1/2/3/4 Selection

Sets the action that occurs when sequence timers 1 to 4 are active.

Note: 1. Setting 3 is available in drive software versions PRG: 8552 and later.
2. Setting 3 is not available in drive models 4A0930 and 4A1200.

No. Name Setting Range Default
S2-04 Sequence Timer 1 Selection 0to3 0
S2-09 Sequence Timer 2 Selection 0to3 0
S2-14 Sequence Timer 3 Selection 0to3 0
S2-19 Sequence Timer 4 Selection 0to3 0

Setting 0: Digital Output Only
Setting 1: Run

Setting 2: Run - Pl Disable
Setting 3: Allow Alternation

When Sequence Selection is set to Allow Alternation and that timer is enabled (S2-03, S2-08, S2-13, S2-18 > 0), the drive
will only allow MEMOBUS alternation to occur during the time specified in the corresponding Sequence Timer. Alternation
is disabled when the timer deactivates.
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4.8 Test Run with No Load

4.8 Test Run with No Load

€ No-Load Operation Test Run

This section explains how to operate the drive with the motor decoupled from the load during a test run.

B Before Starting the Motor

Check the following items before operation:
» Ensure the area around the motor is safe.

» Ensure external emergency stop circuitry is working properly and other safety precautions have been taken.

B During Operation

Check the following items during operation:
» The motor should rotate smoothly (i.e., no abnormal noise or oscillation).
» The motor should accelerate and decelerate smoothly.

B No-Load Operation Instructions

The following example illustrates a test run procedure using the HOA keypad.

Step

Display/Result

1 Before starting the motor, set parameter d1-01, Frequency Reference, to 6 Hz.
* | The Run command from AUTO mode must be OFF.

2. |Turn on the power to the drive. The initial display appears.

-MODE - DRV Rdy
Freq Ref (Al)
U1-01= 0.00Hz

U1-02= 0.00HZ-LSEQ
U1-03= 0.00A [LREF

O
3. |Press &3 to give the drive a Run command from HAND mode. The HAND light will
turn on and the motor will rotate at 6 Hz.

4. |Ensure the motor is rotating in the correct direction and that no faults or alarms occur.

y
If there is no error in step 3, press to increase the frequency reference. Increase the
5. |frequency in increments of 10 Hz, verifying smooth operation at all speeds. For each
frequency, check the drive output current using monitor U1-03. The current should be well
below the motor rated current.

6. |The drive should operate normally. Press to stop the motor. The HAND light is
OFF and the motor coasts to stop.

LN/ “
- B
On Off
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4.9 Test Run with Load Connected

& Test Run with the Load Connected

After performing a no-load test run, connect the motor and proceed to run the motor and load together.

B Precautions for Connected Machinery

WARNING! Sudden Movement Hazard. Clear all personnel from the drive, motor, and machine area before applying power. System may
start unexpectedly upon application of power, causing death or serious injury.

WARNING! Sudden Movement Hazard. Always check the operation of any fast stop circuits after they are wired. Fast stop circuits are
required to provide safe and quick shutdown of the drive. Prepare to initiate an emergency stop during the test run. Operating a drive with
untested emergency circuits could result in death or serious injury.

* The motor should come to a complete stop without problems.
* Connect the load and machinery to the motor.
* Fasten all installation screws properly and check that the motor and connected machinery are held in place.

B Checklist Before Operation

* The motor should rotate in the proper direction.

* The motor should accelerate and decelerate smoothly.

B Operating the Motor under Loaded Conditions

Test run the application similarly to the no-load test procedure when connecting the machinery to the motor.
* Monitor U1-03 for overcurrent during operation.

* If the application permits running the load in the reverse direction, change the motor direction and the frequency reference
while watching for abnormal motor oscillation or vibration.

* Correct any problems that occur with hunting, oscillation, and other control-related issues.
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Troubleshooting

5.1
5.2
5.3
5.4
5.5
5.6
5.7
5.8

This chapter provides descriptions of the drive faults, alarms, errors, and messages. Guidance
information for troubleshooting is also included. This chapter can also serve as a reference guide for
tuning the drive during a trial run.
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5.1 Drive Alarms, Faults, Errors, and Messages

€ Types of Alarms, Faults, and Errors
Check the HOA keypad for information about possible faults if the drive or motor fails to operate. Refer to Using the HOA

Keypad on page 139.

If problems occur that are not covered in this manual, contact the nearest Yaskawa representative with the following

information:

* Drive model
 Software version
* Date of purchase

* Description of the problem
* List of modified parameters.
Table 5.1 contains descriptions of the various types of alarms, faults, and errors that may occur while operating the drive.

Table 5.1 Types of Alarms, Faults, and Errors

Type

Drive Response

Faults

When the drive detects a fault:

» The HOA keypad displays text i