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Introduction 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Welcome to the Solar Drive Plus course in the MET-TP series. 
Al-Mawared Engineering and Trading Training Program offers a 
training service so that you can plan over the time the growth of 
the device knowledge, from the frequency inverters to the soft 
starters for asynchronous motors up to the PLC “Programmable 
Logic Controller”; Touch screens and SCADA system. Courses are 
targeted to engineers, technicians, users and installers and to 
the service personal as well. MET suggests courses that are 
mainly oriented to the use of the drives and of the automation 
system. 
 
Our highly trained engineers will guide you step by step through 
each training course, allowing you to perform each step by 
yourself from small examples to large applications to help you 
practice everything you learn during the training course. 
  
This course covers the Solar Drive Plus from Enertronica 
Santerno Company - ITALY. Upon completion of this course you 
will be able to: 
 
 Connect the Solar Drive Plus to the PVs 
 Choose the best configuration for Solar Drive Plus modules 

(analog, digital or communication). 
 Navigate to all necessary common parameters 
 Navigate to all necessary Solar parameters 
 Check all Alarms. 
 Setup the Remote Drive Software 
 Navigate at the Remote Drive Software 

 
After you have completed this course, if you wish to determine 
how well you have retained the information covered, you can 
use the Solar Drive at the lab for practical experience.   
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Experience and high 
responsiveness 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Flexibility and rapidity 
of product range 

 
 
 
 
 
 
 
 
 
 
A strong presence in the 

market 
 

Year 2001 is not only a date for ALMAWARED ENGINEERING 
AND TRADING S.A.E (MET). It represents the starting of a 
company that is today specialized in the industrial automation, 
mechanical and electrical power transmission field, thanks to the 
entrepreneurial capabilities from foundation members Mr. 
Abdel Aziz Aboul Atta, Ms. Bahia Khairy, Eng. Mohamed Abdel 
Aziz, Eng. Khalid Abdel Aziz and Eng. Khalid Ateya, expertise and 
firm commitment of the promoting partners. 
 
MET partners achieved the quality certificates, with the aim to 
grant a good quality system for the different market needs to 
satisfy most of their customers’ needs by providing complete 
solutions or individual tailor-made solutions. Only a long 
experience allows a company to reach in a flexible and wide way 
to market demands, with a complete range of products and 
services. 
 
Our structure is composed of real problem solvers who study the 
customer requirements and orient him towards simple and 
innovative solutions thanks to the structure of MET product 
range that gives our highly professional technical engineers a 
wide area of solutions. MET product range comprises a whole 
variety of automation, electrical and mechanical equipment such 
as PLCs, touch screens, SCADA systems, flow meters, density 
meters, BMS components, inverters, Solar Drives, soft starters, 
AC/DC motors, Servo systems, gearboxes, clutches and brakes. 
Distributed Control System (DCS) is the latest product that MET 
provides to our customers. 
 
Our experienced sales and marketing team is highly technical 
and customer-oriented. They combine premium customer 
support with years of industry experience to develop and 
sustain long-term relationships.  
 
Our team ensures each customer is treated with 
professionalism and integrity as we work hard to understand 
our customers’ needs and to provide solutions to meet those 
needs, so we serve a wide variety of market fields such as soup 
and fats, sugar industries, petroleum and refineries, cement 
factories, iron and steel mills, pharmaceutics and cosmetics, 
textiles and dyeing, paints and chemicals, plastics and 
petrochemicals, food & beverages industries, paper and 
printing, packing and wrapping, pump & water treatment 
plants, sewage & water treatment plants and commercial HVAC. 
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3.1 Wiring Diagram Sizes 
S05 : S60: 

 
 

* Factory defaults 
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3.2 Power Terminals For  
Sizes S05 : S52: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

3.3 Control Terminals: 
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Terminals 1 : 13 and S,O: 
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Terminals 14 : 34: 
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3.4 DIP - Switches 
Configurations 

 
 
 
 

REF Analog Input: Voltage 

2 X Analog Output: Current 

 
 
 
 
 
 
 
 
 

Analog Output: Voltage 

 
 
 
 
 
 
 
 

Both OFF: RS485 - Disabled 
Both ON: RS485 - Enabled 
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Notes: 
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4.1 Keypad Keys 
Description: 

 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

Menu Key:  

 Allows going to the next menu. 
 
ESC Key:  

 Move up one level in the menu tree. 

 Go to the next field when changing a parameter having 
multiple value fields. 

 Quit the editing mode without storing the value to 
EEPROM.  

 
Reset Key:  

 Alarm and Control Board Reset, Press the Reset key for 
more than 5 seconds to reset the control board and 
reinitiate it. This procedure may be useful when changes 
made to Rxxx parameters 

 
TX/RX Key:  

 Download/Upload from/to the Keypad 
 
LOC/REM Key: 

 To enable the Local/Remote operating mode, Remote 
sources are command and/or reference sources other 
than the display/keypad.  

 
SAVE/ENTER Key: 

 Allows selecting a lower level when navigating within the 
programming menus. It also allows changing a parameter 
value. 
 

START-UP Key: 

 Goes to the Start Up Menu for the setup of the main 
parameters of the Solar Drive Plus 

 

START Key: 

 Run the Solar Drive Plus 
 
STOP Key: 

 STOP the Solar Drive Plus 
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4.2 Keypad LEDs 
Description: 
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4.3 Menu Tree 
Overview: 
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4.4 Navigation 
Example: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

        
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
If the ESC key is pressed to quit, the new parameter value will be 
acknowledged but not saved to non-volatile memory, and will 
therefore be lost at power off. Press SAVE/ENTER to confirm 
parameter alteration.  
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4.5 Password and User 
Level Menu: 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The Password and User Level menu allows changing the 
programming parameters and sets their visibility.  
 
• P000 Enables parameter modification  
• P001 Sets the user level  
• P002 Allows to change the password set in P000 
• P003 Conditions required to change C parameters  
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4.6 Start Up Key Menu: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

For easier startup of the Solar Drive Plus, you can activate the 
Start-Up Menu. The Start-Up Menu is a wizard allowing 
programming the main parameters. 
 
C015: Rated mains voltage  
C016: Rated motor rpm  
C017: Rated motor power 
C018: Rated motor current 
C019: Rated motor voltage 
C029: Max. motor speed 
C800: Minimum Pump Speed  
 
P009: Acceleration time to start 1  
P010: Deceleration Time to stop 1  
P018: Start Acceleration Time  
P019: End Deceleration Time  
P020: Speed Threshold for Initial and Final Ramps  
 
C265: Motor thermal protection  
C257: Motor thermal time constant  
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4.7 Solar Application 
Adjusting Criteria Tips:  

 
 

  
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Parameters for optimum operation of the Solar Drive Plus:  
 
C800: Minimum Pump Speed 

When the speed set in C800 is attained and if the electrical 
power absorbed by the motor is too high, the pump might 
frequently start and stop when solar radiation is weak. 
Decrease C800 accordingly to obtain smooth operation of 
the pump avoiding lubrication issues or overheating 
conditions. The expected behavior is that when the speed 
value set in C800 is attained, the pump flow rate is low but 
not zero. 

 
P009, P010, P018, P019: Ramps 

If P009 and P018 are set too short, especially when the 
pump inertia is high, the pump might stop due to weak 
solar radiation at start, and impulsive power absorption. If 
this is the case, increase the ramp times to get slower start 
stages. The effects obtained by the time set in parameter 
P009 are stronger when solar radiation is strong. The time 
set in P009 is the minimum time required to attain the 
maximum power. 

 
P020: Speed Threshold for Initial and Final Ramps 

Set P020 so that the speed threshold for the initial/final 
ramps is the same as C800 if not required otherwise, for 
example for a 50Hz motor with 1 pole pair, if 
C800=1500rpm, P020=50%. 

 
P800: Minimum Solar Radiation Voltage 

This is the DC voltage value required to start the motor. If 
“Insolation KO” is not displayed, decrease P800 and/or 
check the dimensioning of the PV field. 

 
P801: Minimum Solar Radiation Time 

If the system restarts often at dawn, increase the value in 
P801 to get a longer delay between two pump start stages 
and to allow solar radiation to reach values that make the 
pump start. 
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P810 and P811: MPPT Minimum and Maximum Voltage 
Set the minimum and maximum MPPT reference based on 
the PV field data considering all ambient conditions (e.g. 
temperature/solar radiation). If P810 is set too low, the 
pump might frequently start/stop at dawn or when solar 
radiation is weak, because the available power is not 
sufficient to start the pump even if voltage is applied to the 
PV field. 

P813: Load Curve Exponent 
This parameter is the power load exponent vs. pump speed. 
For centrifugal pumps or quadratic torque loads, set 
P813=3. For volumetric pumps or other linear loads, set 
P813=2. 
P814: Voltage Regulator Integral Gain 
P815: Voltage Regulator Proportional Gain 
The proportional gain and integral gain of the voltage 
regulator determine the promptness of the response from 
the field voltage regulator. If the drive stops due to sudden 
changes in solar radiation (clouds) or hydraulic load (flow 
rate variations when hydraulic valves are open), adjust the 
voltage regulator based on the criteria below: 
 
1. Increase integral gain P814 and proportional gain 

P815. The integral gain determines the response time 
of the voltage regulator: when it is increased, the 
pump speed is expected to change rapidly. The 
proportional gain acts promptly and timely on the 
pump speed reference. As a first attempt, change P814 
and P815 without changing their ratio (e.g. double 
both P814 and P815). 

 
2. Monitor speed reference of pump M001. If too noisy 

or oscillatory, decrease gains P814 and P815. 
 

The regulator is to be adjusted when the motor speed is 
adjusted to values lower than the maximum value set in 
C029 with MPPT enabled P818=0. When speed is equal to 
C029, power made available from the PV field is greater 
than the power absorbed by the pump and the regulator is 
inactive. Otherwise, wait for ambient conditions to become 
correct (e.g. weaker solar radiation) or decrease power 
made available from the PV field (e.g. cut off some strings). 
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P822: MPPT Initial Voltage Gain 
The optimum value for P822 is the ratio between MPPT 
voltage and open-circuit voltage of the PV field. The value 
obtained is the lower limit for P822. 

 
Example: from the datasheet of the PV panel: 
Open-circuit voltage: 38.58 V 
Voltage at maximum power: 30.90 V 
Minimum value for P822 = 30.90/38.58*100 = 80.09%. 

 
If P822 is set to higher values, the maximum power at start 
takes longer time to be attained. The closer the value to the 
theoretical value, the quicker the maximum power is 
attained. If P822 is set too low, the motor might stop even 
when solar radiation is strong and the system might restart 
frequently at dawn. 
It is therefore recommended that a value approx. 5% higher 
than the theoretical value be set (as far as the example is 
concerned, P822 = 85%). 
 
Reset: If an alarm trips, find the cause responsible for the 
alarm and reset the drive. Enable input MDI3 (terminal 16) 
for some time, or press the RESET key on the 
display/keypad. 
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Notes: 
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5.1 Measure 
Menu 

 
 

5.1.1 Motor 
Measures Menu: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The Measures Menu contains the variables measured by the drive that 
can be used by the user. 
 
 
This menu contains speed values and electrical variables measured by 
the drive on the mains side, DC bus and output. 
 
M001:  Speed Reference at Constant RPM  

Value of the speed reference obtained when the motor rotates 
at constant speed, once the preset ramp time is over.  

 
M002:  Speed Ramp Output 

This is the measure of the speed value processed with respect to 
the ramp time.  

 
M004:  Motor Speed 

Motor speed value.  
 
M006:  Drive Output Frequency 

This is the measure of the voltage frequency output of the drive.  
 
M026:  Output Current 

Measurement of the RMS of the output current.  
 
M026a: Motor Thermal Capacity 

Heating of the connected motor. This parameter indicates the 
current level of the motor heating following I2t pattern set in 
the Motor Thermal Protection Menu. This value is expressed as 
a percentage of the allowable asymptotic value.  

 
M027:  Output Voltage  

Measure of the RMS of the output voltage.  
 
M027a: Power Factor 

Estimation of power factor (or Cos ᴓ), i. e. the ratio between 

active power and apparent power at the drive output.  
  
M028:  Output Power  

Measure of the active power produced by the drive. A negative 

value indicates input power (the motor is regenerating 
energy).  
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5.1.2 Digital Inputs 
Menu: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

M028a: Energy Consumption 
Counter of the drive energy consumption. This is a value 
expressed in 32 bits divided into two 16-bit words: the low part 
and the high part.  

M029:  DC-Bus Voltage 
Measure of the voltage in the drive DC-link.   

 
M029a:  DC-Bus Voltage Reference 

This is the set point value of the DC voltage computed by the 
algorithm for the Maximum Power Point Tracking (MPPT). This 
is the voltage value that the drive forces to the PV field. 

 
M030:  Supply Voltage 

Measure of the RMS value of the drive supply voltage 
 
 
This menu allows checking the state of the command sources for the 
digital inputs (local terminals, serial link and fieldbus), the terminal 
board resulting from their combination and the terminals which are 
actually used for the drive control. The terminals which are actually used 
to control the drive also consider any timers applied to the digital inputs.   
 
 
M031:  Delayed Digital Inputs 

Status of the control terminal board used by the drive. This is the 
terminal board resulting from the combination of the preset 
command sources (local terminal board, serial link and fieldbus), 
where; 
  

o Inputs MDI1 to MDI8 are the result of the OR between 
the different control sources.  

o The ENABLE (E) status is the result of the AND of inputs 
MDI2&S of the physical terminals and of MDI2 inputs of 
all the other programmed control sources.  

o The ENABLE SW (ESW) is the result of the AND of the 
inputs programmed as ENABLE SW (C152) of all the 
programmed command sources.  

 
M032:  Instant Digital Inputs 

Status of the virtual control terminal board before applying the 
timers to the digital inputs.  
(If no timer is applied, it matches with M031).   
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5.1.3 Digital Outputs 
Menu: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Coding of Measuring M031 and M032 
 
 
 
 
 
 
M033:  Local Control Terminal Board 

Status of the digital inputs in the drive physical terminal board. 
The status of MDI2&S (S) input is the result of logic AND 
between ENABLE-A and ENABLE-B physical signals. 

 
Coding of Measuring M033  

 
 
 
 
 
This menu allows checking the status of the digital outputs, the analog 
outputs and the frequency outputs located in the terminal board. 
 
 
M056:  Digital Outputs 

Status of digital outputs MDO1:4 and status of the recharged 
contactor. 
 

Coding of Measuring M056  
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5.1.4 Auto 
Diagnostics Menu: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

This menu allows the user to check the functioning times and the 
relevant counters (for maintenance purposes) of the Solar Drive Plus; it 
also allows reading out the analog channels used for temperature 
sensors and the relevant temperature values, as well as the drive status. 
 
M052 and M054: Functioning Timers 

This screen displays the ST (Supply Time) and the OT 
(Operation Time). The Operation Time is the 
activation time of the drive IGBTs. Both values are 
expressed in 32 bits divided into two 16-bit words: the 
low part and the high part.  

 
 
 
 
 
 
 
M062: Ambient temperature Measure 

Ambient temperature measured on the surface of the control 
board. 

 
M064: IGBT Temperature Measure 

If the temperature readout is <–30.0 °C or >150.0 °C, warning 
W50 NTC Fault appears. 
 

M065: Operation Time Counter 
Time elapsed after resetting the operation time counter. The 
Operation Time is the activation time of the drive IGBTs. 

 
M066: Supply Time Counter 

Time elapsed after resetting the supply time counter. 
 
M089: Drive Status 

Describes the current condition of the drive. 
 

M090: Active Alarm 
Alarm tripped at the moment. 
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5.1.5 Fault List 
Menu: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Scroll the Fault List Menu to display the codes of the last eight alarms 
tripped as the following: 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



5 Frequently Used Menus 

 

42 | P a g e  

5.1.6 Power Off List 
Menu: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

This menu contains the measures of some characteristic variables 
detected at the drive power off. 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
List of the measures in the Fault Lists and in the Power Off List 

 M090 to M062 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
This manual covers only the menus and parameters for the solar 
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5.2 Parameters 
Menu: 

 
 
 

5.2.1 Ramps Menu: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

pumping application 
An acceleration/deceleration ramp is a function allowing linear 
variations of the motor speed. 

 
List of Ramps Menus from P009 to P033 

 
 
 
 
 
 
 
 
 
 
P009:  Acceleration Time at Start 1 

Range: 0 : 327,000 Sec. 
Ramp for motor start.  
Determines the time the reference takes to go from 0 rpm to the 
max. Preset speed (considering the max. value between absolute 
values for max. speed and min. speed of the motor). 

 
P010:  Deceleration Time at Stop 1 

Range: 0 : 327,000 Sec. 
Ramp for motor stop.  
Determines the time the reference takes to go from the max. 
Preset speed (considering the max. value between absolute 
values for max. speed and min. speed set for the motor) to zero 
rpm. 

 
P012:  Acceleration Time at Start 2 

Range: 0 : 327,000 Sec. 
Ramp for motor start 2.  

 
P013:  Deceleration Time at Stop 2 

Range: 0 : 327,000 Sec. 
Ramp for motor stop 2.  

 
For P012 and P013. Values for ramp 2 can be applied to the reference 
provided that multiramp digital inputs are set up and that ramp 2 is 
selected. 
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P014:  Unit of Measure for Ramps 1 and 2 
Range: 0 : 3 
Defines the unit of measure for the time periods for speed ramp 
1 (P009 and P010), for speed ramp 2 (P012 and P013), and for 
ramps in Fire Mode (P032 and P033). The allowable 
programmable range may be extended from 0 s to 327000s.  

 
 
 
 
 
 

Examples: 
o P014=1 then P009=100;means P009 = 100 x 0.1 s = 10 s  
o P014=0 then P009=100;means P009 = 100 x 0.01 s = 1 s  
o P014=3 then P009=100;means P009 = 100 x 10 s = 1000 s 

 
P015:  Acceleration Time after Start 

Range: 0 : 327,000 Sec. 
Ramp applied when the motor runs at constant speed and 
applied to the reference generated by the algorithm for the 
Maximum Power Point Tracking (MPPT). See also parameter P009 
(ramp for motor stop). 

 
P016:  Deceleration Time after Start 

Range: 0 : 327,000 Sec. 
Ramp applied when the motor runs at constant speed and 
applied to the reference generated by the algorithm for the 
Maximum Power Point Tracking (MPPT). See also parameter P010 
(deceleration ramp time). 

 
P018:  Start Acceleration Time 

Range: 0 : 327,000 Sec. 
Ramp applied during the initial stage of the ramp, from the motor 
start to the instant when the frequency set in parameter P020 is 
attained. See also parameter P009 (ramp for motor stop). 

 
P019:  End Deceleration Time 

Range: 0 : 327,000 Sec. 
Ramp applied during the final stage of the ramp, from the instant 
when the frequency set in parameter P020 is attained until the 
motor stops. See also parameter P010 (deceleration ramp time). 
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P020:  Speed Threshold for Initial and Final Ramps 
Range between 0 to 150.0%  
The maximum value depends on C800 and C029.  this is the 
output frequency, considered as a percentage in respect to the 
nominal motor frequency (parameter C015), below which the 
following ramps are applied:  
 

o Ramp P018 while accelerating. 
o Ramp P019 while decelerating.  

 
The maximum value for this parameter is: 
C800 / C015 * p * 100  
Where p is the number of pole pairs of the motor. In that way, 
the speed threshold will not drop below the value set in C800. 

 
P032:  Fire Mode Acceleration Ramp 

Range: 0 : 327,000 Sec 
This ramp is used to accelerate the motor when in Fire Mode.  

 
P033:  Fire Mode Deceleration Ramp 

Range: 0 : 327,000 Sec 
This ramp is used to decelerate the motor when in Fire Mode.  
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5.2.2 Dry – Run 
Control Menu: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Thanks to the Dry-run detection function, the drive is capable of 
detecting when the pump is working under Dry-run conditions or when 
cavitation is about to occur. 
 
The Dry-run Control algorithm is based on electrical measurements of 
the motor and does not require pressure measurements. 
 

Dry-Run Parameter list 
 
Dry-Run Calibration: 
 
The Dry-run zone is to be defined based on the plant and the 
characteristic curves of the connected pump.  
 
As shown in the figure below, the zone is limited by 2 points at two 
different operating frequency values. 
 

 

The two Dry-run points are set in parameters P710a-
P710b and P710c-P710d. Parameter P711 inhibits the 
Dry-run detection below a preset operating frequency. 
The calibration guidelines for two different applications 
are given below: 
 

 
 Stop water flow from the plant (valve closure).  

 Reach maximum speed and set P710c.  

 Set P710d to a value lower than the selected Dry-
run measurement (electric power or power factor).  

 Repeat the steps above by adopting a low speed 
reference.  

 
Dry-run Activation: 
The Dry-run function activates if both the following conditions are true:  

 Operation in Dry-run zone. 

 Speed reference greater than the minimum value between P711 
and C029 (with suitable adjustment of the units of measures 
controlled internally to the drive). 

 
If the Dry-run condition persists for a time longer than P712, the action 
defined in P716 is carried out. 
 
To facilitate testing or expand activation logics, parameter P715 is 
available, allowing allocating an MDI to the deactivation of the Dry-run 
function. 

Dry-Run Zone 
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If the Dry-run function is active, resetting its activation is possible either 
manually (by pressing the reset button on the keypad) or automatically 
if the system quits the Dry-run detection mode for a time longer than 
P713. 
  
When P716 is set as Alarm or Warning, the countdown of the automatic 
reset is displayed.  
 
The automatic reset allows for the service re-activation without manual 
activation after a transient condition has occurred, such as a transient 
lower level of water in a well. 
 
P710:  Quantity for Dry-Run Detection 

Range: 0 : 1 
0: Electrical Power  
1: Power Factor 
Defines the measurement for the Dry-run detection.   

 
P710a:  Low Frequency for Dry-Run Threshold 

Range: 0 : 100% 
Speed for the first point defining the Dry-run function. Expressed 
as a percentage of C015: nominal motor frequency. 

 
P710b:  Dry-Run Threshold at Low Frequency 

Range: 0 : 100 
Value of the Dry-run detection measurement, selected in P710, 
at first point speed P710a. 
 

P710c:  High Frequency for Dry-Run Threshold 
Range: 0 : 100% 
Speed for the second point defining the Dry-run function. 
Expressed as a percentage of C015: nominal motor frequency. 

 
 
P710d:  Dry-Run Threshold at High Frequency 

Range: 0 : 100 
Value of the Dry-run detection measurement, selected in P710, 
at second point speed P710c. 

 
P711:  Minimum Frequency for Dry-Run Enable 

Range: 0 : 100 
Frequency below which the Dry-run condition detection is kept 
disabled. Expressed as a percentage of C015: nominal motor 
frequency. 
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P712:  Dry-Run Trip Time 
Range: 0 : 3,200 Sec. 
Minimum time for the Dry-run condition to be true before 
triggering the function activation as per P716. 

 
P713:  Dry-Run Autoreset Time 

Range: 0 : 3,200 Sec. 
Timeout for condition reset from the latest Dry-run detection 
event. If P716 is set as Alarm or Warning, this value is the start 
point of the reset countdown. 

 
 
P714:  Filter Time Constant for Detection Quantity 

Range: 0 : 32,000 msec. 
First order filter time constant applied to the reference variable 
chosen in P710. Useful in case of electric noise affecting the 
variable. 
 

P715:  MDI for Dry-Run Disable 
Range: 0 : 24 XMDI8 
If a digital input is set, when the signal is high, the Dry-run 
detection is disabled. 

 
P716:  Dry-Run Action Selector 

Range: 0 : 3 
0: Disable 
1: Alarm 
2: Warning 
3: Only MDO 

 
When a Dry-run condition is detected for a time equal to at least the 
time set in P712, the selected action is executed. 
  
The default setting is “No action, 0: Disable”. The possible options are 
the triggering of an alarm (inverter stop) or a warning signal (displayed 
on the keypad, but the inverter is kept running).  
 
If an MDO for Dry-run detection is allocated to this function from the 
Digital Outputs Menu, its status will be changed in cases 1, 2 and 3.  
 
Option 3 is required to have only the MDO command without any 
additional signal. 
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5.2.3 Pipe Fill 
Control Menu: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The Pipe Fill function has been developed to smoothly control pipe fill 
and avoid water hammer phenomena damaging hydraulic outlets (such 
as irrigation nozzles) by limiting the system filling rate. 
 
 

 Pipe Fill Rate over time during the Vertical System: 
 
 
 
 
 
 
 
 
 
 
 
In Vertical Systems, the more pipes are full, the greater the pressure. In 
that case, the acceleration ramp must be slower and maintain constant 

flow rate for the time required for pressure stabilization 
 
 
 

 Pipe Fill Rate over time during the Horizontal System: 
 
 
 
 
 
 
 
 
 
 

 
In Horizontal Systems, pressure does not increase during pipe fill, so the 

pipe fill rate may be attained quickly and can be kept constant for the 
time required to fill the whole pipe length 

 
 
If the PID regulator is adopted, parameter P734 allows choosing 
whether to stop pipe fill when the preset fill time is over, or even when 
the PID reference is attained.  
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When the PID is disabled, the Pipe Fill function will stop when the preset 
fill time is achieved and will be resumed to reach the reference fill rate 
via the active ramps. 

Pipe Fill Parameter list 
 
 
 
 
 
 
P730:  Pipe Fill Ramp  

Range: 0 : 3,200 Sec. 
Determines the time taken to go from zero rpm to the value set in 
P731. 

 
P731: Pipe Fill Rate 

Range: 0 : 320% 
Determines the pipe fill rate for the reference during the Pipe Fill 
stage.  

 
 
P732: Pipe Fill Time 

Range: 0 : 32,000 Sec. 
Indicates the time when the pipe fill rate is kept at the value set in 
P731.  

 
P734: Pipe Fill Enable Mode 

Range: 0 : 1 
0: Disabled 
1: Enabled 
 
0: Disabled  
The Pipe Fill function is inactive and the active ramps are 
implemented.  
 
1: Enabled  
The function is active; exiting the Pipe Fill mode is conditioned 
only when the preset times are over  
 
2: Enabled + PID feedback  
The function is active; exiting the Pipe Fill mode is conditioned 
when the preset times are over or when the PID reference is 
attained.  
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5.3 Configuration 
Menu: 

 
 
 

5.3.1 Motor 
Configuration 

Menu: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Parameters (Read Only when the drive is running and the motor is 
operating; R/W when the drive is in stand-by or in Run, but the motor is 
stopped). 
 
 
This group of parameters defines the Motor Ratings, the V/f pattern 
trend of the drive, Torque Boosting, Phase Rotation, Voltage Pre-Boost 
for IFD Slip Compensation, …etc. 
  
 

 
Configuration Menu Parameter list 
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C008:  Rated Mains Voltage 
Range: 0 : 8 
This parameter defines the rated voltage of the mains powering 
the drive, thus allowing obtaining voltage ranges to be used for 
the drive operation. The value set in this parameter depends on 
the Drive Voltage Class. 

 
Ranges are: 
0: [ 200 : 240 ] V         1: 2T Regen.                     2: [ 380 : 480 ] V 
3: [ 481 : 500 ] V         4: 4T Regen.                     5: [ 500 : 600 ] V 
6: 5T Regen.                 7: [ 600 : 690 ] V             8: 6T Regen. 
 

C013:  Type of V/F Pattern 
Range: 0 : 2 
Allows selecting different types of V/f pattern. 
 

Standard Pattern 
 
 
 
 

0: Constant Torque 
If C013 = Constant Torque, Preboost parameter C034 
allows changing the starting voltage value If compared to 
the theoretical V/f curve (this allows torque 
compensation for losses caused by the stator impedance 
and a greater torque at lower revs). 
 
 
1: Quadratic 
If C013 = Quadratic, the drive will follow a V/f pattern 
with a parabolic trend. You can set the starting voltage 
value (C034), the desired voltage drops if compared to 
the relevant constant torque (use C032) and the 
frequency allowing implementing this torque reduction 
(use C033). 

 
 

2: Free Setting 
If C013 = Free Setting, you can program the starting 
voltage (C034 Preboost), the increase in voltage to 1/20 
of the rated frequency (C035 Boost0), and the increase in 
voltage (C036 Boost1) at programmable frequency (C037 
Frequency for Boost1). 
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C014:  Phase Rotation 
Range: 0 : 1 
0: [NO] 
1: [YES] 
Allows reversing the mechanical rotation of the connected motor. 

 
C015:  Phase Rotation 

Range: 1 : 1000 Hz 
This parameter defines the rated motor frequency (nameplate 
rating). 

 
C016:  Rated Motor RPM 

Range: 1 : 32,000 rpm 
This parameter defines the rated motor rpm (nameplate rating). 

 
C017:  Rated Motor Power 

Range: 0.1 : 32,000 KW 
This parameter defines the rated motor power (nameplate 
rating).  

 
C018:  Rated Motor Current 

Range: 0.1 : 32,000 A 
This parameter defines the rated motor current (nameplate 
rating).  

 
C019:  Rated Motor Voltage 

Range: 5 : 1,200 Volt 
This parameter defines the rated motor voltage (nameplate 
rating).  

 
C020:  Motor No-load Power 

Range:  : 100% 
This parameter defines the power absorbed by the motor at rated 
voltage and rated rpm when no load is connected to the motor.  

 
C021:  Motor no-load current 

Range:  : 100% 
This parameter defines the current absorbed by the motor at 
rated voltage and rated rpm when no load is connected to the 
motor. It is expressed as a percentage of the motor rated current 
C018.  
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C022:  Motor Stator Resistance 
Range:  : 0 : 32,000 Ω 
This parameter defines stator resistance Rs. 
If a star connection is used, it matches with the value of the 
resistance of one phase (half the resistance measured between 
two terminals); if a delta connection is used, it matches with 1/3 
of the resistance of one phase. 

 
C023:  Leakage Inductance 

Range:  : 0 : 320 mH 
This parameter defines the global leakage inductance of the 
connected motor.  
If a star connection is used, it matches with the value of the 
inductance of one phase; if a delta connection is used, it matches 
with 1/3 of the inductance of one phase.   

 
C024:  Mutual Inductance 

Range:  : 0 : 650 mH 
This parameter defines the mutual inductance of the connected 
motor. 
The approximates value of the mutual inductance results from 
no-load current according to the formula below: 
M = (Vmot – Rstat*Io) / (2∏ *fmot* Io) 

 
C026:  Time Constant of Bus Voltage Low-pass Filter 

Range:  : 0 : 3,200 ms 
This parameter defines the time constant of the low-pass filter of 
the bus voltage readout. Changing this value can avoid motor 
oscillations, especially when no load is connected to the motor. 

 
C028:  Min. Motor Speed 

Range:  : -32,000 : 32,000 rpm 
This parameter defines the minimum speed of the connected 
motor. This is the reference speed forced when the active speed 
reference is at its minimum value.  

 
C029:  Max. motor speed 

Range:  : 0 : 32,000 rpm 
This parameter defines the maximum speed of the connected 
motor. This is the reference speed forced when the active speed 
reference is at its maximum value. 
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C031:  Max. Speed Alarm 
Range:  : 0 [Disable] : 32,000 rpm 
If it is not set to zero, this parameter determines the speed value 
to be entered for the maximum speed alarm (A076). 

 
C032:  Reduction in Quadratic Torque Curve 

Range:  : 0 : 100% 
If the V/f curve pattern C013 (C056, C099) = Quadratic, this 
parameter defines the maximum voltage reduction in terms of 
theoretical V/f pattern, which is implemented at the frequency 
programmed in C033. 

 
C033:  Rated Revs Referring to Reduction in Quadratic Torque Curve 

Range:  : 0 : 100% 
If the V/f curve pattern C013 = Quadratic, this parameter defines 
the frequency implementing the max. Torque reduction in terms 
of theoretical V/f pattern set in C032. 

 
C034:  Voltage Preboost for IFD 

Range:  : 0 : 5% 
Torque compensation at minimum frequency produced by the 
drive. IFD control: determines the increase of the output voltage 
at 0Hz.  

 
C035:  Voltage Boost 0 at Programmable Frequency 

Range:  : -100 : 100% 
Torque compensation at preset frequency (parameter C035a). 
This parameter defines the output voltage variation at preset 
frequency in respect to the frequency resulting from the constant 
V/f ratio (voltage/frequency constant). It is expressed as a 
percentage of the nominal motor voltage (C019). 

 
C035a:  Frequency for Boost 0 Application 

Range:  : 0 : 99% 
Frequency for the application of the boost preset with 
parameter C035. It is expressed as a percentage of the nominal 
motor frequency (C015). 

 
C036:  Voltage Boost 1 at Programmable Frequency 

Range:  : -100 : 400% 
Torque compensation at preset frequency (parameter C037). 
Determines how output voltage varies at preset frequency with 
respect to voltage obtained with a constant V/f pattern (constant 
voltage frequency). It is expressed as a percentage of the nominal 
motor frequency (C019). 
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C037:  Frequency for Application of Voltage Boost 1 
Range:  : 6 : 99% 
Frequency for application of voltage Boost with parameter C036. 
This is expressed as a percentage of the motor rated frequency 
(C015).  
 

C038:  Autoboost 
Range:  : 0 : 10% 
Variable torque compensation expressed as a percentage of the 
motor rated voltage. The preset value expresses the voltage 
increase when the motor is running at its rated torque. 
 

C039:  Slip Compensation 
Range:  : 0 [Disable]   

1:  0 : 200% 
This parameter represents the motor rated slip expressed as a 
value percent. If set to 0, this function is disabled. 

 
C040:  Voltage Drop at Rated Current 

Range:  : 0  : 50% 
Defines the voltage increase required to compensate the voltage 
drop between the inverter and the motor due to the presence of 
a filter.  
The voltage increase is given by:  
Delta V = (C040/100) * Vmot * Iout/Imot * fout/fmot, where Iout 
is the output current, fout is the output frequency, Vmot, Imot 
and fmot are the rated motor voltage, rated motor current and 
rated motor frequency respectively (parameters C019, C018 and 
C015).  
Example:   
C040 = 10%                                   : Voltage drop at rated current 
C013 = Constant torque             :  Type of V/f pattern 
C015 = 50 Hz                                :  Rated frequency 
C019 = 380 V                                :  Rated voltage 
C018 = 50 A                                  :  Rated current 

 
If the drive output frequency is 25 Hz, it should deliver 190V. 
When the output current is 40A (C018) the voltage actually 
produced is: 
Vout =190+((10/100 * 380) * 40/50 * 25/50) =190+15.2= 205.2 V. 
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5.3.2 Limits Menu: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

C042:  Vout Saturation Percentage 
Range:  : 10  :  120% 
This parameter sets the bus voltage value percent used to 
generate the output voltage of the drive. Changes made to this 
parameter affect the motor performance in terms of flux 
weakening.  

 
 
The Limits Menu defines the current/torque limits applied to the control 
functions, for IFD control, current limits are used. Three limit current 
levels are available, which are expressed as a percentage of the motor 
rated current: 
 

 Current limit while accelerating 

 Current limit at constant rpm 

 Current limit while decelerating 
 
 

Limits Menu Parameter list 
 
 
 
 
 
 
C046 and C050 are two special parameters are also available; one sets 
the decrease of the limit current value when the motor runs at constant 
power (flux weakening), while the other parameter disables the 
frequency decrease in case of acceleration current limit (this is useful for 
inertial loads). 
 
C043:  Current Limit while Accelerating 

Range:  : 0 : [Disable] 
1 : 0 : 400% 

This parameter defines the current limit while accelerating; it is 
expressed as a percentage of the rated current of the motor. No 
limit is applied if this parameter is set to 0: Disabled. 

 
C044:  Current Limit at Constant rpm 

Range:  : 0 : [Disable] 
1 : 0 : 400% 

This parameter defines the current limit at constant rpm; it is 
expressed as a percentage of the rated current of the motor. No 
limit is applied if this parameter is set to 0: Disabled. 

 



5 Frequently Used Menus 

 

58 | P a g e  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

C045:  Current Limit while Decelerating 
Range:  : 0 : [Disable] 

1 : 0 : 400% 
This parameter defines the current limit while decelerating; it is 
expressed as a percentage of the rated current of the motor. No 
limit is applied if this parameter is set to 0: Disabled. 

 
 
 
 
The two special parameters which useful for inertial loads. 
 
C046:  Current Limit Decrease in Flux Weakening 

Range:  : 0 : [Disable] 
1 : [Enable] 

This parameter enables the current limit decrease function in flux 
weakening. The current limit is multiplied by the ratio between 
the motor rated torque and the frequency forced to the drive: 
 

Limit = current limit being used * (Fmot/ Fout).   
 
C050:  Frequency Decrease during Acceleration Limit 

Range:  : 0 : [Disable] 
1 : [Enable] 

This parameter enables output frequency decrease during 
acceleration limit. 
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5.3.3 Control 
Method Menu: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Command Sources, The drive commands may be sent from the following 
sources: 
 

0: Disabled  
1: Terminal board A  
2: Serial link (with MODBUS protocol)  
3: Fieldbus (fieldbus on option board)  
4: Terminal board B  
5: Keypad (remotable display/keypad) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
As per factory setting, and for the Solar Drive Plus, the drive receives 
digital commands from the terminal board and the speed references: 
 

 From the internal MPPT regulator, if DC power supply from PV 
field is active (PV mode). 

 

 From REF analog input if AC power supply is active (AC mode – if 
available). 

 
 
The factory-setting enables only Terminal Board A (C140=1 and C141=1) 
as a command source. 
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Control Method Menu Parameter list 
 
 
 
 
 
 
 
 
C140: Selection of Command Source 1, 2, 3 
C141: 
C142:   

Range:  : 1 : 5 
0: Disabled  
1: Terminal board A  
2: Serial link (with MODBUS protocol)  
3: Fieldbus (fieldbus on option board)  
4: Terminal board B  
5: Keypad (remotable display/keypad) 

 
Selection of the drive command source. 

 
C143: Selection of Reference when PV 

Range:  : 0 : 12 
0: Disabled  
1: REF  
2: AIN1  
3: AIN2  
4: Frequency input   
5: Serial Link  
6: Fieldbus  
7: Keypad  
8: Encoder  
9: Up Down from MD 
10: XAIN4  
12: MPPT 

 
This parameter selects the reference source when DC power 
supply (PV field) is active.  
 
The default is 12: MPPT, so the motor speed reference is 
generated by the internal regulator in order to guarantee 
operation at the Maximum Power Point Tracking of the PV field. 
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C144: Selection of Reference when AC 
Range:  : 0 : 9 

0: Disabled  
1: REF  
2: AIN1  
3: AIN2  
4: Frequency input   
5: Serial Link  
6: Fieldbus  
7: Keypad  
8: Encoder  
9: Up Down from MD 

 
This parameter selects the reference source when AC power 
supply (optional) is active.  
 
The default is 1: REF, so the motor speed reference is taken from 
REF analog input. Factory setting: +10 V DC to REF input produces 
a speed reference for the motor equal to the speed value set in 
parameter C029 
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5.3.4 Auto Reset 
Menu: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The Autoreset function can be enabled in case an alarm trips. You can 
enter the maximum number of Autoreset attempts and the time 
required for resetting the attempt number. If the Autoreset function is 
disabled, you can program an Autoreset procedure at power on, which 
resets an active alarm when the drive is shut off. Under voltage alarms 
or mains loss alarms can be saved in the fault list in the Autoreset Menu. 
 
 

Auto Reset Menu Parameter list 
 
 
 
 
 
 
To activate the Autoreset function, set a number of attempts other than 
zero in parameter C255. When the number of reset attempts is the 
same as the value set in C255, the autoreset function is disabled. It will 
be enabled again only when a time equal to or longer than the time set 
in C256 has passed. 
 
C255:  Autoreset Attempt Number 

Range:  0 : 100 
If set other than 0, this parameter enables the Autoreset function 
and sets the max. allowable number of reset attempts. The 
autoreset attempt count is reset when a time equal to the time 
set in C256 passes starting from the last alarm tripped.  

 
C256:  Attempt Counting Reset Time 

Range:  0 : 1,000 Sec. 
Determines the time that passes from the last alarm tripped to 
reset the autoreset attempt number. 

 
 
 
 
 
 
 
 
 
 
 
 
 



Frequently Used Menus 5 

 

63 | P a g e  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

If the drive is turned off when an alarm is active, the alarm tripped is 
stored to memory and will be active at next power on. Regardless of the 
Autoreset function setup, an automatic reset of the last alarm stored 
can be obtained when the drive is next turned on (C257 [Yes]). Under 
voltage alarm A047 (DC bus voltage below allowable threshold with 
motor running) or Mains Loss alarm A064 (mains loss when the motor is 
running and the Power Down function is disabled) are not stored in the 
fault list when the drive is powered off (factory-setting). To enable 
parameter storage, set C258 to [Yes]. 
 
C257:  Alarm Reset at Power On 

Range:  0 : [Disabled] 
1: [YES] 

At power on, this parameter enables the automatic reset of the 
alarms tripped when the drive is powered off.  

 
C258:  Enable Under voltage and Mains Loss Alarms 

Range:  0 : [Disabled] 
1: [YES] 

This parameter saves Under voltage and Mains Loss alarms to the 
fault list. 

 
 
The Solar Drive Plus is factory-set to alarm Autoreset functionality (when 
an alarm trips, it is automatically reset when the alarm reset conditions 
occur). When the alarm is reset, the motor starts after a timeout set in 
P802. 
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5.3.5 Motor Thermal 
Protection Menu: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The Motor Thermal Protection function protects the motor against 
overloads. It is also possible to set the heatsink temperature to make 
cooling fans start operating (this function is not available for all models). 
 
 

Motor Thermal Protection Menu Parameter list 
 
 
 
 
 
 
 
C264:  Heatsink Temperature for Fan Activation 

Range:  0 : 50 OC 
This parameter sets the heatsink threshold for the activation of its 
cooling fans according to the control logic set in C264a. This 
parameter is active only if C264a=0: Default or 2: By Temperature 
Only.  
 
The actual temperature of the heatsink can be displayed in 
measure parameter M064. 

 
C264a:  Fan Activation Logic Selector 

Range:  0 : 2 
0: [Default] 
1: [Always On]  
2: [By Temperature Only] 

This parameter defines the control logic of the heatsink cooling 
fans.  
 
0: [Default]: The heatsink cooling fans are on whenever the 
drive is enabled (and IGBTs are switching); when the drive is 
disabled, fans are off only if the heatsink temperature drops 
below C264.  
 
1: [Always On]: Fans are always on.  
 
2: [By Temperature Only]: Fans are on only if the heatsink 
temperature is higher than the value set in C264, regardless of 
the drive status. 
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C265:  Thermal Protection Mode for Motor 1 
Range: 0 : 3   

0 : [Disabled] 
1 : [No Derating]  
2 : [Forced Cooling] 
3: [Fan on Shaft]  

This parameter enables the Motor Thermal Protection function. It 
also selects the type of thermal protection among different trip 
patterns. 

 
 
 
 
 
 
 
 
 
 
 
Trip current drop depending on speed values, “ trip current I*t drops 
depending on the generated speed based on the value set in parameter 
C265 ” as shown below. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
When C265=1, 2 and 3, the motor thermal model is considered. The 
heating of a motor is proportional to the square of the current flowing 
(Io2). The Motor overheated alarm (A075) will trip after the time “t” 
computed based on the motor thermal model is over. 
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The alarm can be reset only after a given time depending on the thermal 
constant (C267) of the motor, thus allowing for the correct cooling of 
the motor. 
The motor heating can be monitored with measure M026a. This value is 
expressed as a percentage of the asymptotic value that can be attained. 
 
 
C266:  Pick-Up Current for Motor 1 

Range:  1 : min [120%; [((Imax/Imot)*100) %] 
This parameter sets the thermal protection trip current expressed 
as a percentage of the motor rated current. 

 
C267:  Thermal Time Constant for Motor 1 

Range:  1 : 10.800 Sec. 
This parameter sets the thermal time constant of the connected 
motor. The time constant is the time within which the calculated 
thermal stage has reached 63% of its final value.  
 
The motor attains its thermal time constant when it operates in 
constant load conditions for a time equal to approx. 5 times the 
constant set in this parameter. 

 
C274:  PTC Thermal Protection Enable 

Range:  0 : [Disabled] 
1: Enabled 

This parameter enables the PTC probe (AIN2 analog input). 
 
When C274=Enabled, the thermal protection function is implemented 
from a PTC sensor: the PTC alarm (A055) trips when voltage acquired by 
AIN2 used as a PTC signal input exceeds a preset threshold value when 
the characteristic temperature is attained.  
 
Alarm A055 can be reset only if temperature decreases by 5% with 
respect to the trip temperature. 
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Notes: 
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Notes: 
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6.1 Configuration 
Parameters Menu: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

This menu includes the configuration parameters of the 
equipment, namely: 
 

 The configuration of the digital inputs controlling external 
information. 

 The minimum speed of the pump motor. 

 The setting of the current decrease based on the heatsink 
temperature. 

 
 

Configuration Parameters Menu list 
 

 
 
 
 
 
 
 
 
 
 
C800:  Minimum Pump Speed 

Range:   0 : 32,000 rpm 
This is the minimum speed for the speed operation in DC 
current when the MPPT function is enabled.  
 
If speed drops below this threshold for a time 6 * P812 (6-
fold the MPPT Activation Period), the pump is stopped 
during the ramp according to the preset ramps (see section 
2.6.1) and is restarted when the time set in parameter P802 
has elapsed.  
 
Centrifugal pumps typically feature minimum speed ratings 
affecting adequate flow rate. If flow rate is inadequate, the 
pumps might get damaged. If power made available from 
the PV field is not adequate to guarantee this minimum 
speed, the drive stops the motor until power is adequate to 
run the motor. 
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C801:  MDI Switch PV/AC Supply 
Range: 0 : :16 or 24  [when ES847 or ES870 is fitted]    

0 :        [Inactive] 
1 : 8 :  [MDI1 : MDI8]  
9 : 12: [MPL1 : MPL4] 
13: 16:[TFL1 : TFL4] 
17: 24:[XMDI1 : XMDI8]   

This parameter sets the digital input to the switch for DC or 
AC operation of the Solardrive Plus. The programmed input 
is active if the switch is in DC position, while it is inactive if 
in AC position. 
 
If your Solar Drive Plus is not equipped with the DC/AC 
switch, the input is to be programmed as  
0 : Inactive. 

 
C802:  Mains Loss Alarm Enabled 

Range:  0 : [NO] 
1: YES 

Set C802 = [1: Yes ] to enable A064 Mains Loss alarm. This 
parameter is helpful only if the equipment is provided with 
the DC/AC switch, and it takes effect only when the switch is 
in AC position.  

 
Digital Inputs 
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C803:  MDI for PV Isolation Loss Detection 
Range: 0 : 16 or 24  [when ES847 or ES870 is fitted]    

0 :        [Inactive] 
1 : 8 :  [MDI1 : MDI8]  
9 : 12: [MPL1 : MPL4] 
13: 16:[TFL1 : TFL4] 
17: 24:[XMDI1 : XMDI8]   

 
This parameter sets the digital input allocated to isolation 
loss control. If the programmed input is inactive, the drive 
operation is as described in parameter C805 after the time 
set in parameter C805. 
If your Solar Drive Plus does not feature the isolation loss 
control functionality, set this parameter to 0: Disable.  

 
C804:  Delay for PV Isolation Loss Detection 

Range:   0 : 32,000 ms 
Delay associated with parameter C803. 

 
C805:  PV Isolation Type 

Range:  0 : 4    
0: No control  
1: PV isolation  
2: PV isolation + Alarm 
3: PV Earthed 

This parameter sets the type of isolation control 
implemented on the PV field: 
 
0: No isolation control  
 
1: Isolated field; isolation control implemented by way of 
ES942 board. In case of isolation loss, warning W53 appears.  

 
2: Isolated field; isolation control implemented by way of 
ES942 board. In case of isolation loss, alarm A134 trips.  
 
3: Earthed field with isolation control by way of earthing 
fuse. If the fuse blows, alarm A134 trips. 
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C806:  MDI for Surge Protection Device 
Range:  0 : 16 or 24  [when ES847 or ES870 is fitted]    

0 :        [Inactive] 
1 : 8 :  [MDI1 : MDI8]  
9 : 12: [MPL1 : MPL4] 
13: 16:[TFL1 : TFL4] 
17: 24:[XMDI1 : XMDI8]   
 

This parameter sets the digital input allocated to the SPD. If 
the programmed input is inactive, alarm A135 trips, or 
warning W54 is displayed when the timeout set in C807 has 
elapsed based on parameter C808.  
 
If your Solar Drive Plus is not equipped with a SPD, this 
parameter is to be set to 0: Disable. 

 
C807:  Delay for Surge Protection Device Tripped 

Range:   0 : 32,000 ms 
Delay associated with parameter C806. 

 
C808:  Action Selector for Surge Protection Device Tripped 

Range:  0 : 1    
0: Warning 
1: Alarm 

This parameter sets the action of the system when the SPD 
trips: based on its value, a warning appears, that does not 
stop the motor, or an alarm trips, that stops the motor.  
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C809:  Heatsink Temperature for Initial Current Decrease 
Range:  0 : 1    

0: Disable 
1: 1 : 90 OC 

Heatsink temperature for current decrease. If set to “0”, this 
function is disabled.  
 
The current heatsink temperature may be displayed in 
measure M064. If the detected temperature exceeds the 
preset value, the nominal current is reduced by a given 
percentage per extra degree equal to the value set in 
parameter C810.  
 
The typical effect of current decrease is a slower motor 
speed of rotation.  

 
 
 
 
 
 
 
 
 
 
 
 
 

C810:  Current Decrease % for Heatsink Temperature 
Range:   0 : 100% 
If the temperature detected on the heatsink (measure 
M064) is higher than the value set in C809, the nominal 
current is reduced by a given percentage per extra degree 
equal to the value set in this parameter.  

 
If the motor speed drops below the value set in parameter C800 
due to current decrease for over temperature, alarm A074 – 
Overload trips after a timeout set in parameters P018, P019. 
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6.2 General Parameters 
Menu: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

This menu includes the parameters determining the motor startup 
based on PV field solar radiation conditions.  
 
If the motor starts when the power made available from the PV 
field is inadequate to keep it running, the motor will immediately 
stop. In order to extend durability of the connected motor, the 
number of false starts is to be reduced to a minimum.  
 
For that reason, before activating the Maximum Power Point 
Tracking (MPPT) algorithm and make the motor start at the speed 
determined by this algorithm, DC voltage delivered from the PV 
field has to exceed a preset threshold (P800) and this condition is 
to be maintained for the time set in P801; this function will reduce 
to a minimum the false starts of the motor.  
 
Once the motor has started, it is kept running until power made 
available from the PV field is adequate to ensure that the motor 
speed exceeds the minimum allowable speed set in parameter 
C800. 
 

General Parameters Menu list 
 
 
 
 
 
P800:  Minimum Solar Radiation Voltage 

Range:    550 : 1198 V 
When minimum voltage MPPT (parameter P810) power is 
not adequate to keep power over parameter C800 or 
voltage drops below the value ensuring the drive correct 
operation, the motor stops.  

 
P801:  Minimum Time for Radiation OK 

Range:    0 : 3,000 Sec. 
Time when DC voltage is to be kept over P800 in order to 
activate MPPT control and start the motor. Each time the 
motor stops due to low power conditions, time P801 is 
applied again.  
 
This parameter also sets the maximum number of 
restarts/hour forced by the connected pump. For example, 
if the pump is to be restarted 10 times, parameter P801 
must be set to a value not lower than: P801 = 3600/10 = 
360.0 Sec. 
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P802:  Delay Start after Alarm 
Range:    0 : 65,000 Sec. 
When an alarm trips and the motor stops, the motor will be 
restarted when the timeout set in this parameter has 
elapsed if the operating conditions of the system are 
restored.  
 
The motor will be restarted also based on parameters P801 
and P802.  
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6.3 MPPT Parameters 
Menu: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

This menu contains the parameters to configure the MPPT 
algorithm. 
 
Parameters P810 and P811 set the operating range of the 
Maximum Power Point Tracking (MPPT) algorithm. Parameter 
P812 defines when the Maximum Power Point Tracking (MPPT).  
 
This control algorithm acts on the motor speed in order to keep DC 
voltage at this value. The MPPT control algorithm is given in this 
Figure. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
If the power made available from the PV field is equal to or lower 
than the power required to drive the motor at its nominal 
frequency, the algorithm will reduce frequency to exploit the 
maximum available power. 
 
Otherwise, if the available power exceeds the power required to 
drive the motor at its nominal frequency, the motor will controlled 
at this frequency and DC voltage will not be adjusted. Next Figure 
shows how the working point varies based on the available power. 
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MPPT Parameters Menu list 
 
 
 
 
 
 
 
 
 
 
 
 
 
P810:  Minimum MPPT Voltage 

Range:    550 : 900 Volt 
Minimum output value of the MPPT algorithm. The DC 
voltage value forced to the PV field is limited to this value. 
The maximum value that can be set is limited by the value 
set in P811.  

 
P811:  Maximum MPPT Voltage 

Range:    550 : 900 Volt 
Maximum output value of the MPPT algorithm. The DC 
voltage value forced to the PV field is limited to this value. 
The minimum value that can be set is limited by the value 
set in P810.  

 
P812:  MPPT Execution Period 

Range:    0.2 : 120 Sec. 
Execution time period of the MPPT algorithm. 

 
P813:  Load Curve Exponent 

Range:    0 : 650 
Within the control algorithm, the pump motor load function 
is as follows: 
P = k * va   
Where P is power, k a constant, v the motor speed of 
rotation, a an exponent represented by this parameter.  
 
This is worth 3.00 by default, so power is represented as a 
cubic function of speed. 
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P814:  Voltage Regulator Integral Gain 
Range:    0 : 300 
Voltage regulator integral constant. This regulator has the 
voltage value detected by the MMPT algorithm as the set 
point and the motor supply voltage frequency as the 
output.  

 
P815:  Voltage Regulator Proportional Gain 

Range:    0 : 300 
Voltage regulator proportional constant. This regulator has 
the voltage value detected by the MMPT algorithm as the 
set point and the motor supply voltage frequency as the 
output.  

 
P816:  Vdc Filter Time Constant 

Range:    0 : 30,000 ms 
Time constant of the low-pass filter applied to the DC 
voltage measure at the voltage regulator input. 

 
P817:  MPPT Manual Voltage Reference 

Range:    210 : 1100 Volt 
Reference for voltage regulator if manual MPPT has been 
enabled by setting P818 = Yes. 

 
P818:  MPPT in Manual Mode 

Range:    0: [NO] 
1: [YES] 

Set P818 = [1: Yes ] to disable the MPPT algorithm. The 
reference value of the DC voltage is given by parameter 
P817.  

 
P819:  Maximum MPPT Delta V 

Range:    0.1 : 20 Volt 
Maximum variation of the voltage reference between two 
cycles of the MPPT algorithm. 

 
P820:  Minimum MPPT Delta V 

Range:    0.1 : 20 Volt 
Minimum variation of the voltage reference between two 
cycles of the MPPT algorithm. 
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P821:  Electric Power Time Constant Filter 
Range:    0 : 30,000 ms 
Time constant of the low-pass filter applied to the 
estimation of the PV field input power utilized by the MPPT 
control algorithm.  

 
P822:  MPPT Start Voltage Gain 

Range:    70 : 99 % 
When the motor is started, this is the initial value of the 
voltage reference of the MPPT algorithm intended as a 
percentage of the DC voltage measured at start. 
 
The optimum value for P822 is the ratio between MPPT 
voltage and open-circuit voltage of the PV field. The value 
obtained is the lower limit for P822. 
 
Example: from the datasheet of the PV panel: 

Open-circuit voltage: 38.58 V 
Voltage at maximum power: 30.90 V 
Minimum value for P822 = 30.90/38.58*100 = 80.09%. 

 
If P822 is set to higher values, the maximum power at start 
takes longer time to be attained. The closer the value to the 
theoretical value, the quicker the maximum power is 
attained. If P822 is set too low, the motor might stop even 
when solar radiation is strong and the system might restart 
frequently at dawn.  
 
It is therefore recommended that a value approx. 5% higher 
than the theoretical value be set (as far as the example is 
concerned, P822 = 85%). 

 
P823:  Under voltage Dynamic Limitation – Delta V 

Range:    0 : 1000 Volt 
This parameter sets the range disabling the under voltage 
protection (see parameter P825). It is to be considered as 
the deviation between the reference voltage and the actual 
voltage.  

 
P824:  Under voltage Dynamic Limitation – Delta Freq 

Range:    0 : 100 % 
This parameter sets the range disabling the under voltage 
protection (see parameter P825). It is to be considered as 
the deviation between the reference frequency and the 
actual frequency.  
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P825:  Under voltage Protection 
Range:    0 : 3 

0: Disabled  
1: Dynamic Limitation and Vout MPPT  
2: Disabled and Smart MPPT  
3: Dynamic Lim+Vout MPPT+Smart MPPT 

 
This parameter allows enabling two functions preventing 
the MPPT algorithm from operating in the positive slope 
Power/Voltage characteristic intrinsically unstable. The 
functions are as follows:  
 

 Dynamic limitation and MPPT Vout: optimum 
control of the rapid variation in solar radiation 
conditions obtained by applying output frequency 
reductions in order to avoid voltage drops that could 
power off the drive. Parameters P823 and P824 
allow configuring the responsiveness of the under 
voltage protection. It is enabled for values 1 and 3 of 
the parameter. 

 

 Smart MPPT: An optimized MPPT function is utilized 
for hydraulic applications. It is enabled for values 2 
and 3. 
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Notes: 
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Notes: 
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7.1 Status List: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The state of the Solar Drive Plus appears 
in the first row of the display on the root 
page. 

 
STATUS LIST 
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7.2 Alarms List: 
 
 
 
 
 
 

7.2.1 What Happens 
When a Protection 

Trips: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

If a protection trips or the drive enters the  
emergency mode, the drive is locked and the 
motor starts Slow Down! 

 
 
 
 
 
 

 When a protection / alarm trips: 
 
1. The ALARM LED on the keypad comes on. 
2. The page displayed on the keypad is the root page of the 

FAULT LIST. 
3. The FAULT LIST is refreshed. 

 

 In factory-setting, when the drive is switched on after an alarm 
has tripped—which has not been reset—it is kept in 
emergency condition. 

 

 If the drive is in emergency mode when switched on, this 
could be due to an alarm tripped before the drive was reset. 

 

 To avoid storing the alarms tripped before the drive is 
switched off, set parameter C257 in the Autoreset Menu. 

 

 The drive stores the moment when an alarm trips to the 
FAULT LIST (supply–time and operation–time). The drive 
status when the alarm tripped and some measures sampled 
when the alarm tripped are also stored to the Fault List. 

 

 The readout and storage of the fault list can be very useful to 
detect the cause responsible for the alarm and its possible 
solution. 
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7.2.2 What To Do 
When an Alarm Trips: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Before resetting an alarm, press the emergency 
button to disable the drive and to prevent the 
connected motor from running at uncontrolled 
speed. 

 
 
 

 Proceed as follows: 
 

1. Press the Emergency Button, as to deactivate the ENABLE-
A and ENABLE-B signals on terminal MDI2 and to disable 
the drive and to lock the motor, unless parameter C181=1 
(the Safety Start function is active): after resetting an alarm 
or after supplying the drive, this will start only if the 
ENABLE-A and ENABLE-B contacts are open and closed. 

 
2. If the motor is slow down, wait until it stops, Check the 

FAULT LIST carefully for any information about the alarm 
tripped, in order to determine the cause responsible for 
the alarm and its possible solutions. 
 

3. In the following sections, find the relative alarm code and 
follow the instructions. 
 

4. Solve any external problems that may have been 
responsible for the protection trip. 
 

5. If the alarm tripped due to the entry of wrong parameter 
values, set new correct values and save them. 
 

6. Reset the alarm. 
 

 A RESET command must be sent to reset the alarms tripped. 
Do one of the following: 

 
1. Enable the RESET signal in MDI3 terminal in the hardware 

terminal board. 
 

2. Press the RESET key on the keypad. 
 

3. To activate the Autoreset function, enable parameter 
C255; the drive will automatically try to reset the alarms 
tripped. 
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THE AUTORESET FUNCTION IS  
FACTORY SET AS ACTIVE 

 
 
 
List of the Possible Alarms 
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List of the Possible Alarms 
 
 
 
 
 
 
List of the Possible Alarms 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Alarms A001 to A039 relate to the main microcontroller (DSP 
Motorola) of the control board, which detected a fault on the 
control board itself. No fault list is available for Alarms A001 to 
A039 and no Reset command can be sent via serial link; alarms 
can be reset through the RESET terminal on the terminal 
board or the RESET key on the keypad. No software for the 
keypad interface is available; the drive parameters and 
measures cannot be accessed via serial link. 

 

 Avoid resetting alarms A033 and A039, as they trip when the 
flash memory is not provided with its correct software. Alarms 
A033 and A039 can be reset only when proper software is 
downloaded for the inverter flash memory. 
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Warnings List: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Warning messages are displayed on the 
display/keypad. They are flashing 
messages that usually appear in line 1 or 2 
of the first three lines of the display.  
 
When a warning occurs, the Warning LED 
on the display/keypad turns on. 

 
 

 Warnings are neither protections nor alarms, and are not 
stored to the fault list. 

 

 Some warnings simply state what’s happening or suggest what 
to do when using the keypad. 

 

 However, most of the warning messages are Coded warnings: 
they are displayed with letter “W” followed by two digits 
stating which warning is active at that moment.  
Example: W32  OPEN  ENABLE 
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Warning List 
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Notes: 
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Notes: 
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Notes: 
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