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1 Introduction

This guide provides assistance in selecting and configuring Lenze iSeries VFDs for typical machines used
in recycling and bulk material applications. The focus is on field-proven parameter sets for conveyor belts,
screening drums, crushing and shredding machines, and mixers, as well as their implementation in the
EasyStarter PC tool. For additional functions, such as the mapping of various fieldbuses, please refer to the
Lenze product documentation or the help texts for the Lenze VFD PC tool EasyStarter.

Recycling and bulk material plants often consist of a chain of conveyors, screening/crushing stages, and
mixing/dosing units. From a drive technology perspective, robust start/stop features, resonance avoid-
ance, and process-reliable torque control are crucial.

Application Objective Key Parameters (Summary)

Protect mechanical components, Ramps, S-ramp, skip frequency, load detec-

Conveyor belt o .
belt monitoring tion

Screen Drum Smooth operation, avoid resonance Longramps, min. speed, skip frequency

Vector/SLVC, Torque, PID,
Mixer Torque & Process Quality
Dynamics, Reverse

Prevent blockages, Vector Control, Torque Limit, Reverse, Dynam-
ics

Crusher/ Grinder
Ensure high torque

2 General Settings

2.1 Conveyor Belt - Parameters (Recommendation)

Value (Recommenda-

Parameter Description tion) Note

P300.000 motor control 6 - U/f (open loop) Robust, easy commissioning
P210,000 Minimum frequency ~5Hz Stable startup

P211.000 Maximum frequency ~50 Hz Depends on the application
P220.000 Accelerationtime 1 10-20s Smooth belt start-up
P221.000 Delaytime1 10-20s Gentle stop

P226.001 S-ramp 30-50% Jerk reduction

P303.xxx  skip frequency 1-3 zones Avoid Resonances

P710.xxx  Load detection Enable Detect belt break / idle

Application Manual: Recycling and Bulk Materials
Page:2to 20 www.lenze.com


http://www.lenze.com/

Application Manual

Recycling and Bulk Materials | iSeries FUs l_enze

2.2 Screen Drum - Parameters (Recommendation)

Value (Recommen-

Parameter Description dation) Note
P300.000 motor control 6 - V/f Control High inertia
P210,000 Minimum Frequency 10-15Hz Stable continuous operation
P211.000 Maximum frequency 40-50 Hz Depends on the application
P220,000 Accelerationtime 1 20-60s Very long ramps
P221.000 Delaytime1 20-60s Protect the mechanics
P226.001 S-ramp ~50% Smooth operation
P303.xxx  skip frequency 2-3 zones Avoid resonance ranges

2.3 Mixer - Parameters (Recommendation)
Parameter Label Value (Recommendation) Note
P300.000 motor control 8 —Sensorless High dynamics & torque
motor Motor Data Nameplate + ID Run Essential for Good Control
P210.000 Minimum Frequency 0-5Hz Process-dependent
P211.000 Maximum frequency 50-60 Hz Process-dependent
P220.000 Acceleration time 1 3-10s Set dynamics
P221.000 Delay time 1 3-10s Set dynamics
P600 ff. PID control Optional activation Process control

2.4 Crusher/Grinder - Parameters (Recommendation)
Parameter Description Value (Recommendation) Note
P300.000 motor control 8 - Sensorless High dynamics & torque
motor Motor Data Nameplate + ID Run Required for high torque
P210.000 Minimum frequency 5-10Hz Prevents standstill under load
P211.000 Maximum frequency 40-60 Hz Application-dependent
P220.000 Accelerationtime 1 3-10s Fast response
P221.000 Delaytime1 3-10s Dynamic braking
P226.001 S-ramp 20-40% Mechanical protection
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2.5 Fan - Parameters (Recommendation)

Parameter Description Value (recommendation) Note

P300.000 motor control 6-V/f control / ECO Mode C"r8v-efficient, ideal for square

loads
P210,000 Minimum frequency 10-20 Hz Safe operation, no flow interruption
P211.000 Maximum frequency 50-60 Hz Full power
P220,000 Accelerationtime 1 5-20s Gentle ramp-up
P221.000 Delaytime1 5-20s No mechanical stress
P226.001 S-ramp 20-40% Smooth operation
P305.000 Switching frequency Low (e.g., 2-4 kHz) Improved efficiency
2.6 Checklist (Easy Starter)
Step Action Details Goal / Benefit
1 Record motor Enter Yoltage, current, frequency, speed, and Basis for correct control
nameplate data cos ¢ in full
9 Motor Identification For sensorless/vector control: Perform and Optimal torque & control
(ID Run) verify Energized ID quality
_ Min/Max frequency, current and torque limits, Protection of motor and
3 Set limit values . .
thermal protection drive
4 Setting Ramps & S- Set acceleration/deceleration, activate S- Minimize mechanical wear,
Ramp ramp; extend for high inertia ensure smooth operation
5 Deflne.sklp fre- Identify and block resongnce ranges based on Avoid vibrations
qguencies measurements or experience
. o tl tection; | threshol L f
6 Activate monitoring .Se oad detection ea.rn reshold values for Process reliability
idle and loaded operation
7 Test Run & Fine-Tu- Use Trend/Scope (speed, current, torque) and Optimal System Behavior

ning optimize
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2.7 General Settings in Easy Starter

Motor Control Mode Diogross  Se0rgs Parameterit Tnd Bt
For simple and energy-efficient motor m Q € Overview\Motor control v
control, Lenze recommends the following
i : A | Cortvl of 2 typical

motor control settings JCo> Motor corteel mode [T] V4 contre fopen koco) ) hmm;" .Nl
For AC induction motors, set “Motor Control s oat
Mode” (P300.000) to “U/f-  Control (open- Tmmvf.:j
loop) [6]” and “U/f Characteristic Curve S«'mmw
Shape” (P302.000) to “Quadratic [1].”

Modes of operation (1] MS: Velocty mode 12

Y4 chorptent contl (VFQ) Moty corgrol peiection

COVA churactensic shape (1] Quacrnc 1] Motr nare

Start-up on Power-On Ml el ciamat

A common requirement is for
the drive to start upon power- ,
provided the RUN command is Ej ﬁ — Orverview' Basic setting' Stating/stopping performance
already present. Normally, the
drive must first power up and
then receive a RUN command
to avoid an error. The drive can I Stant at powerup 1] onin I
be programmed to start during
startup by setting “Start on Startup” (0x2838:002 - P203:002) =[1] to On.

Cipgrioain Settings  Paramster it Trend  =Owpcilloscopes Extras

Light Duty Mode

The “light duty” operating mode is generally available for i5x0 cabinets = 3 kW with IP21/31 (NEMA 1) drives,
but not for IP66 and IP55 drives. The default setting is heavy duty, but it can also be configured to light duty,
which allows for a continuously higher current with the same drive. This helps the customer select a
smaller inverter.

Dagoes SBrgn Puumeterks Tand  <Onclloscoges Do

. 3 €= Overvien\Motce Contocl\ Switcheng frequency changeover
To use light duty mode, the drive E Q

must use a switching frequency Setect P entchryg bmquency
P305:000 Switching Frequency).
Fard
[« FTEN
T
12k
Next, enable the load character- Wit

istic curve: Set the “Inverter Load
Characteristic Curve: Overload
Selection” (0x2D43:001 -
P306:001) to “Light Duty” [1].

Varatie, Pe rrotrter Con swch 10 & wer Soguency 1 Case ovedoad ooy
240
280

2. 12kMe

-7
A .-.-:-—-uel'u fimma h Lind
Bl mapnmgy | PRGSO Frter icad chamscteess Dty sl
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Optimizing the End-User Experience (Favorites)

In Easy-Starter, select the 5-10 [ e =1
most important parameters in | “ere= Sl e

H “ » X | Pacameter st *|
your preferred order in the » e e 5 8] €]

. 7] 0200001 PISOOOT Devioe data: Product code Pos.  Address Name =
favorites menu. 5 OO0 [PI00R [Devee dta Serunber

(2000004 P150.004 Dewice data: CU frmware version OE078000 | Curent actual value

2

0200005 |PIS0005 Device deta: CUfemwere type: 3 [DQDESO00 | Motor votage e
D006 |PISHO06 Device data: CU boctoader version 4 DEOFN0 |Erorcode

0200007 |P190:007 Device data: CU bootoader type —— |5 02826000 |Contrl slection

D008 |PIS00E Devios data: Object drectory verson »‘ 6 DM0001 | Frequency cortrol: Defaut setport source
02000010 |P190010 Device data: PU fmware vession —— |7 02838001 | Stat/stop confiuration: Stat method
0200001 |P1001T Device data: PUfemware type «‘ 8 0ARIB003 | Stt/stop configuration: Stop method
D2000T2 | PIN0012 Device data: PU boctoader verson D540001  Mans settngs: Rated mans vokage
02000013 |P1S0013 Device data: PU boctioader hype 10 02915000 | Mnmum frequency

020000 |P190.014 Device dats Mode -Frmware vers 11 02916000 | Masmunfrequency

02001000 |P191:000 Devee name 12 02917000 | Acoseratontme 1

0200204 |P192004 Devios modue: CUtype code ?‘ 13 DSIB00  Deceleratontme 1

02002005 | P152005 Device modue: PU type code 14 |0C00000 | Motor control mode

02002006 P152006 Device modue: CU senal number “ 15 02800000 VA charactenstic shape

02002007 P152007 Device modue: P senal number | | 02801001 VA shape data: Base votage

(02006000 P155:000 Esmor history buffer - 17 02801002 VA shape data: Base frequency -

(o [omn

Optimizing Leakage Current

The i500 drives generally have low leakage currents. In principle, the i5x0 drives can be operated up to 11
kW on a 30 mA RCD; see the respective product documentation for details. Using short motor cables and
removing the IT screws (available on i5x0 control cabinet inverters) can further reduce the leakage current.

The following settings can also help [P o5 Frwseis Tad Oncloacsces Do

minimize leakage current: B {) & Orerientoter ContetSmching requency changesve
Select B seichirg becuency
1. Set the “Switching Fre- B s Aot Wuey M e ospe o

quency” (0x2939:000 - ~—

P305:000) to the lowest 0 ik
possible setpoint  fre- J ¥
uenc 1264z
a v- *i

Virtable, e rrotrier can swiich 10 & ke Soguency i case ovedoad ocoun
J 240
D 28k

2 12kMe

St ey (1] i fond /e Py [16]
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Dagross  Settngs P, e Tend +Osch Btras

E] m € Overview'\Basic setting\Frequency imits and ramp times

The frequency range can be Imted by seting a mrsmum and masmum hequency. For the
Setpore, two dfiorert ramps Can be parametersed. Change over 10 ramp 2 can be

camed ot manualy or atomatcaly
OWM GWM
[Tl1wo He M0 w

2. Set the “Minimum Frequency” (0x2915:000 — P210:000) to 15 to 20 Hz. This ensures that the
motor does not run below this speed during startup.

Diagnosis  Settngs Paameterist Trend <Osclloscopes BExtras
E] Q € Overview\Basic setting\Frequency limits and ramp times
The frequency range can be imted by setting a minimum and maxmum frequency. For the
frequency setpoint, two diferent ramps can be parametensed. Change-over to ramp 2 can be
camed cut manually or automatically
Minimum/maximum frequency
@ Moimum frequency @) Maxmum frequency
(1] 100 He (1] 600 He
Acceleration/deceleration ramps
er“codertmm wadermm
Sandard ramp s s [T]50 s

3. Setthe fastest possible acceleration time. This measure reduces the risk of tripping during speed-
up. “Acceleration Time 1” (0x2917:000 - P220:000).

4. Use the shortest possible motor power cables.
5. Ensure there is a good ground connection. The motor power cables should be shielded and

terminated on the drive side.
6. Check with the motor manufacturer regarding the grounding requirements on their website.
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3  Support for PM motor control

Lenze offers a very powerful and flexible PM motor control method called “SLSM-PSM.” Parameter
0x2C00:000-P300:000 [Motor Control Mode] with selection [8] SLSM-PSM. This selection works best
at carrier frequencies of 8 kHz.

Dagross 0rGt Pyameterlt Trnd  «Osclloscopes  Dts

cortrd (1) Sensad cortr (SLSMPSM) 8] Cortrol of  pemmanert magret mynchvonous moter. in SLEMPSM mode, the nveter & calbrated 10 e pemanent
pa g W L. magnet motor hethont feachack ) which provides high torgue resporee and acourste speed reguiation. The use of

pomanert magret moton nomases system eficency by reducng moter osses assccated with the use of ol
anrchronous nducton motory

The most important thing is to select the correct method for low speeds: 0x2C13:000 with the two
options:

[1] - Carrier-based [Default setting]

This is Lenze’s unique method for supporting dynamic and precise motor control even at low speeds,
with a possible rated torque of up to 200%. It is particularly easy to use and highly effective with Lenze
IE5 motors. Itis recommended for dynamic applications but is not suitable for every motor.

[2] = i/f-based

i/f-based is the recommended universal method for any motor and is commonly used in the market
because it is easy to operate and offers good performance.

Basic Steps for Commissioning
1. Entering the Motor Nameplate Data

Rated values from motor nameplate

Rated power [M[13s | xw Rated vokage (1] [4e0 | v

Rated speed [1][s1¢ | Rated frequency (1][s00 | e

Rated motor curent [Mf2sc | a Cosine phi [1]/0s0

Additional data

Overcurent montonng Overspead monttonng

Threshod i | A Theeshold (1] 000 | o
Motormomert of netia [ 1]190.00 | kg om? Overspeed montodng i inactive, due 10 a lower Max motor speed

2. Perform Calibration Under Voltage

Mk on Cotw iony

Usrg ot calibeaton e olowrg setrgs ol De made atomatcaly
- veter Parsctentic

- OQuvEet Crout dats

- Cortrofier selrO

Motor calbestion: can be dore soepand and non ereposd

(WO S—— Unf ot rvane arasenss wi be Caded ot
- eQsvaiert Crod Sagwr As e CaOARed Dased o B fotr rted velen

Erargows Tha 3rve wil Gerthy Pa veder Parscentic o ot and s vt Crout Sagem Gets o second
Dusrg Dot stape oumert wil flow Trough the solor
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3. Check the inductance values Ld and Lg and determine the deviation. If the deviation is less than
5-10%, set “SLSM Low-Speed Method” (0x2C13:000) to i/f-based [2]; otherwise, leave “Carrier

Based” [1] selected

SLSM{ow speed method Camerbased [1] v

Dussndutarceld  [1)202 | mH
— 5 42.5% Saliency Cammes based {1]

Quisndctacely  [1]|345 | mH

4. Configure a trend or curve that records the “Speed Setpoint” (0x2DD#:001) against the “Actual
Speed” (0x6044:000-P783:000). Attempt to run the motor up to the rated/application speed.

If the motor does not start or is unable to reach the set speed, you may need to adjust the low-speed
range; see “Notes on Adjusting the Low-Speed Range [Not Observable]” at the end of this

manual.

P G ———

~ wesd / =
i & f

......................

5. Ifthe actual speed is not tracking the setpoint satisfactorily for the application, set the load inertia
and click “Initiate” to recalculate the speed loop settings.

Spoed controller
[Scated ioad nera (1]|o0a | kg om? Gan (1)/000060 | Netpm
Couphng 1] TWeh Backiash (2] . Resettme (1] [s000 | ms

Acthual speed fertime  [1]/20 | [T&

If the actual speed still does not track the setpoint satisfactorily for the application, check the trend
again. Begin by manually tuning the speed loop as described in Step 6.

6. Adjustthe manual speed controller settings:
a) Increase thefilter time for the actual speed [to 4.0...5.0 ms] and check the trend to see if the actual speed

is tracking the setpoint satisfactorily. If the tracking is still not satisfactory, proceed to step 6b.

Speed controller
Scaled load nedtia (1] = kg cm? Gan (1] /0.00080  Nen/pm
Coupling [T] | Weh backiash (2] ]| Resettme (1][s00.0 | ms
Actudl speed fiker time [1]20 | ms 6b Intiaize
Ga Ensure comect parametenzation of cument
controller, load and feedback system before
intializing speed controller settings!

Application Manual: Recycling and Bulk Materials
Page:9to 20 www.lenze.com


http://www.lenze.com/

Application Manual

Recycling and Bulk Materials | iSeries FUs lenze

b) Adjust the gain and settling time of the speed controller according to the guidelines in the following
graph. In general, adjustments to the gain and settling time are made in increments of +/- 10-30%. After
each adjustment, check the trend to see the effects and determine whether the actual speed is following
the setpoint satisfactorily. Once the tracking is satisfactory, you are done.

Gain Gain Gain

too slow Optimized too fast

Recovery time

too fast

Recovery time

Optimized

Settling time
too slow

Recommendation for range optimization at low speed [not noticeable]

0x2C13:000 [SLSM long-term method] =[1] - Carrier-based [DEFAULT SETTING]

— Ifthe motor hums but does not start or takes longer than the set time to accelerate, it may be necessary
to increase the RF feed amplitude [0x2C10:001]. Increase 0x2C10:001 in 10% increments to achieve
satisfactory startup/acceleration.

— Setthe HF feed range to a value lower than the application’s lowest continuous or long-term operating
speed, but not lower than required for the application. This ensures that long-term/continuous opera-
tion takes place in the (perceptible) high-speed range.

— Some applications/motors achieve better performance with faster acceleration in the low-speed range.
If necessary, use 0x291B:000 [Auto-change.thresh.ramp2] to automatically switch from acceleration
ramp time 1 to ramp time 2.

“SLSM Low-Speed- ing Method” (0x2C13:000) =[2] = i/f-based

- The most common problem in the low-speed range in this mode is instability and/or stalling during
the transition from the low-speed range to the high-speed range. This is typically caused by the
input current being too high. An adjustment (typically a reduction) of the low-speed current values
“Acceleration Current” (0x2C12:001) and “Standstill Current” (0x2C12:002) is usually necessary,
especially in applications with variable or quadratic torque profiles.

- Adjusting “Acceleration Current” (0x2C12:001) and “Standstill Current” (0x2C12:002) in this mode
is a balancing act. Current values higher than necessary lead to instability during the transition to
the high-speed range. Lower current values can cause problems when starting and operating the
application in the low-speed range if high torque is required there.

- In this mode, a higher transition point is typically advantageous. The default value [10%] should
only be reduced if absolutely necessary for the application. Increasing it to 20-30% can improve
stability, provided the application allows it.
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4 PID-Temperature and Pressure Control

Proportional-Integral-Derivative (PID) control is a closed-loop control method used to monitor a process
variable such as pressure or temperature. In this process, the fan, for example, must adjust its speed to
maintain this variable at a constant value.

Common applications that require PID control include heating, cooling, and pressure control.
First, a suitable analog sensor is installed in the system. This can be a pressure sensor, a temperature
sensor, or another type of sensor.

PID applications are classified as either “forward-acting” or “reverse-acting.” This term refers to the fan’s
relationship to the monitored process variable. If anincrease in fan speed leads to an increase in the mon-
itored process variable (e.g., direct pressure), itis a “forward-acting” PID application. If an increase in fan
speed results in a decrease in the process variable (e.g., a fan supplying cooling air until the monitoring
temperature is reached), this is a “reverse-acting” process.

Set Operating Mode
Set the operation mode (0x4020:001 - P600:001) to either “Normal Operation [1]” or “Reverse Operation
[2]” depending on the application.

r.m SEngs Puaswterit Tand  <Oscloscopes Do

ﬂ] Q ¢ Overven\Configunng the peocess conteolier QW

ta often dewred % manguiate B soeed of the nverter 10 woUlste 3 process Usng o anaiog feeack sordd | & Som 2 pressre baneduce n T systen) T 30ve 8 gven 8 fats of 2 procew virable of
varabie Buch a1 presaure fow temgersire et e rytem The dvve wdll Ten 1m0 LO 0 Gown 13 4006 12 Aree The Ofve smpuiate That Crocess varable 10 8 desred set pont
For $ws pupote B Pveter cortars & PID Propotional rtegd and This @ closed ke cortrd
Gervative | Drocews CONDU SOOTT™

[ COpestirg mode 1] Nomal sperson |1
Disatie P10 cortrler 1] Nt correcied ) o

Program the drive’s analog input

Next, we need to program which analog input of the drive is to be used as the monitored process variable.
Set the “PID Process Variable” (0x4020:002 - P600:002) to either “Analog Input 1 [1]” or “Analog Input 2
[2]”.

Dagross Sengs Pasweter bt Trend  «Oncllcscopes Extran

Q &  Overvew\Configuring the process controfler

Mewrom setooat
(1] 2000 MOwe

2 —iT] ) ——
r?mm.m- U e [ > )
L] Anakog wous 1(7) » = _J
W ala threanond
@ (1) ox PID uret
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Programming the Setpoint Source

Next, we need to configure the drive for the setpoint source. The setpointis the value to which the drive is
supposed to adjust the monitored process variable. Setpoint sources can be the keyboard, an analog sig-
nal (which must not be the same analog input as the monitored process variable), or a predefined internal
setpoint. Set “Default Setpoint Source” (0x2860:002 — P201:002) to one of the following options as
needed: “Keypad [1],” “Analog Input 1 [2],” “Analog Input 2 [3],” or “PID Setpoint 1 [11].” If you use “PID
Setpoint 1 [11]” as the setpoint, make sure to also program the desired setpoint in “Setpoint 1”
(0x4022:001 — P451:001).

Diagnoss  Sengs Paameterkt Trend  «Osclioscopes Dxtras

m Q € Oveniew\Flexible /O configuration\Setpoint change-over
Defak setport souce | 1] Ansiog rout 1 [2] Confiquration of analog inguts
PID contral

Defauk setport source mPiDMI(IU

Defak setportsouce [ Ansiogrout 112) Configuration of anglog oty

When there is 3 requirement for overading the defaul setpont then € is necessary 10 setup 3 overnding setpornt selection

@ Overnde with analog input
B Overnde with keypad value
@ Overnde with network value
B Overnde with fred preset values

Defintion of digtal tigoer that overwrte default setport with one of n fixed preset setpoints
Setpoirt selection is done by a binary combination of 4 bt

Diagnosias Settings Parameterlist Trend «Oascilloscope« Extras
m €— Overview\Flexible I/O configuration\Setpoint change-over
Bl Overnide wath network value
Bl Overnde wath fixed preset values
Definition of digttal trigger that overwrte default setpoint with one of n fixed preset setpoints
Setpoint selection is done by a binary combination of 4 bat
(s e v Activate preset (b 3) [1] Not connected [0]
§ =— ———————————— Activate preset bt 2) m Not connected [0]
i ! remmmee—e- Activate preset b 1) [I] Digal input S [15)
g g E P Activate preset bt 0) [T] Oigralinput 4 [14)
oo oo
Y Y Y Y Frequency control PID control Torque control
@ooc|o|o]|o|o no overtide -
@o1|lo|o|o] 1 [1] 200 Hz |[Esoo Pnouml [1] 100.0
@oz2|0|o0]| 1|0 [T] 400 Hz [1] o.00 PID untt [T] w000 =
@oz|o|o| 1] [1T] s00 Hz [1] o000 PID unt [1] 0.0
@osa|o0o| 1|00 [1] oo Hz [1] oo00 PID unit [1] 1000 =
@os|o|1]|o0] 1 1 [1] o0 Hz [1T] o.00 PID unitt [1] 1000 =%

Please note that the setpoint is specified in user-defined PID units, which in turn are configured in the
analog input channel configuration for the monitored process variable. Set both the “Min. PID Value”
(0x263x:004 - P43x:004) and the “Max. PID Value” (0x263x:005 - P43x:005) to match the signal range of
the analog sensor used to monitor the process variable. Enter this value in PID units (for example, if the
sensor was 0-10 VDC = 0-10 PSI, set 0x263x:004 - P43x:004 = 0 and 0x2363x:005 - P43x:005 = 10).
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PID Optimization

The PID control loop must then be optimized for the application while the system is running. A common

approach to PID optimization is as follows:

1. To disable the I-component, set the settling time for the I-component in “PID I-Component”
(0x4049:000 - P602:000) to 6000 ms. With this setting and the default setting for “PID D-Term”
(0x404A:000 - P603:000), the process controller operates as a P controller.

2. Increase the gain of the P component incrementally in “PID P Component” (0x4048:000 - P601:000)

until the system becomes unstable (oscillates).

Reduce the gain again until the system is stable once more (no longer oscillates).

Reduce the gain by an additional 15%.

5. Setthe settling time for the I-componentin “PID [-Component” (0x4049:000 - P602:000). When making
this setting, note that a settling time that is too low can lead to overshoot, especially with large steps
in the control error.

6. Optional: Set the gain of the D-component in “PID D-component” (0x404A:000 - P603:000).

When making this setting, note that the D-component is very sensitive to electrical interference in the feed-

back loop as well as to digitization errors. For most systems, the “PID D-component” (0x404A:000 -

P603:000) can be left at a value of 0. This is typically only necessary for extremely fast-responding systems.
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The idle function (also called “process controller idle”) causes the drive to stop as soon as the process
variable remains unchanged, even though the drive’s output falls below a certain frequency for a specified
period of time. An example of this is a fan in awarehouse. At 3:00 a.m., the outside temperature in the ware-
house has dropped below the setpoint, so the drive should stop the fan to save energy.
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The “PID Sleep Mode: Activation” (0x4023:001 - P610:001) should be set to “Output Frequency < Threshold
[1]” for a fan. The “Frequency Threshold” (0x4023:003 - P610:003) must be set to a low value that is just
below the minimum airflow required for the application. A “delay time” (0x4023:005 - P610:005) must be
entered. Select a value that ensures the application’s fan is shut off. If the time is too short, the application
may “flutter.”

The fan application is typically restored when the monitored process variable either falls (in a normally act-
ing PID application, e.g., heating) or rises (in a reverse-acting PID application, e.g., cooling) and falls outside
a tolerance window. Set “Termination” (0x4023:006 - P610:006) to either “PVar < Termination Threshold [1]”
for normally acting PID applications or to “PVar > Termination Threshold [2]” for inversely acting PID appli-
cations.

Finally, set the “Termination Threshold” (0x4023:008 - P610:008) to the maximum value that the application
cantolerate as adeviation for the monitored process variable. This value is entered in user-defined PID units
and is scaled. (i.e., if the process setpoint is 70° and a maximum increase to 78° could be tolerated, enter
78°).
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5 Flying Restart (“Windmill” Effect)

Idling fans are subject to “windmill” operation due to drafts. Therefore, their startup must be controlled. The
i500 Series drives feature a catch algorithm that detects and records the motor speed and transitions the
motor to normal operation.

To configure the drive for a catch-up alarm, set “Start Method” (0x2838:001 — P203:001) = “Flying Restart
Circuit[2]”
Diagnosis  Settngs Parameterbst Trend +Osclloscopes Exras

m Gh €~ Overview\Basic setting\Starting/stopping performance

The start can be optionally made with DC braking or fiying restart circut. Moreover, an automatic
start can be activated after switch-on.

In the defauk setting, the motor is brought to a standstil after a stop command with standard
ramp. Atematively, coasting or ramping down with quick stop ramp can be selected

Start method (1] Pying restat circust (2] Input
Enable inverter
Run

Fiving restart crcut

The flying restart circuit should be configured so that operation is as smooth as possible. The applied cur-
rent should be a small fraction of the motor’s rated current. A good starting value is 30%. Set “Current”
(0x2BA1:001 - P718:001) to 30. Normally, the start frequency is unknown. In this case, Lenze recommends
starting the search at 10.0 Hz. Set “Start Frequency” (0x2BA1:002 — P718:002) to 10.0. The restart process
can take approximately 0.5-1.5 seconds. A good starting value is 1000 ms. Set “Restart Time” (0x2BA1:003
—-P718:003) to 1000.
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6 Bypass inthe Event of a Brief Power Outage

In fan applications, it is often preferable for a drive to maintain control at the expense of fan speed rather
than having to perform a fly-start due to a brief power outage. i500 Series drives can utilize the momentum
of a fan to regenerate power and thus maintain control during a brief power outage.

Setup is as follows:

1. Set“Enable Function” (0x2D66:001 —P721:001) to Enabled [1].

2. Since we want both a bypass and automatic recovery, select the application scenario “Rapid power res-
toration; motor speed increases smoothly to the setpoint speed” and set the “Restart Threshold”
(0x2D66:008 — P721:008) to 0.0 Hz to disable restart protection and allow the drive to restart automati-
cally.

3. The “Clear Time” (0x2D66:007 — P721:007) must be set to define the maximum duration for which the
bypass should be maintained. This value should be set to a value appropriate for the torque of the rotat-
ing fan. The larger and faster the fan, the longer this value can be set. To determine the correct setting,
run the drive atits normal rated speed, disable the fan, and use a stopwatch to measure the time it takes
for the fan to slow down to its minimum speed. Set the “Clear Time” to this value.
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4. Set the DC voltage setpoint (0x2D66:005 — P721:005) to 95% so that the drive attempts to maintain 95%
of the DC bus nominal voltage.

5. The setpoint ramp (0x2D66:006 — P721:006) defines the rate at which the drive attempts to raise the bus
voltage back to the setpoint. This value should be set to one-tenth of the clear time (0x2D66:007 -
P721:007).

6. Setthe DC bus activation level (0x2D66:002 - P721:002) to 72% for 120-V and 230-V drives, and to 82%
for 400/480-V and 480-V/600-V drives.
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7 Minimizing Motor Load, Jerk, and Overshoot in High-Inertia Appli-
cations

Jerk and speed overshoots can be minimized in drives with high inertia by using S-shaped acceleration/de-
celeration ramps. However, this extends the drive’s total acceleration/deceleration times. To use S-shaped

ramps, simply program the “smoothing factor” (0x291E:001 - P226:001). 50% is a good starting point for
smoothing in drives with high inertia.
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The i500 Series drives also feature a second acceleration/deceleration ramp that can be triggered automat-
ically when the drive exceeds a frequency threshold. This is useful for gradually accelerating at low speeds
and high inertia while enabling a faster response at or near the rated speed.

To configure this option, first program the second acceleration/deceleration ramp in “Acceleration Time 2”
(0x2919:000 — P222:000) and “Delay Time 2” (0x291A:000 — P223:000). Next, program the frequency “Auto-
change.thresh.ramp2” (0x291B:000 — P224:000).
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8 Staggered Start of System Drives Without a PLC

Sometimes it is necessary to reduce the power demand on the utility grid during system startup. This can
be achieved by staggering the drive starts in the application. To achieve this without a higher-level controller,
use the relay output of one drive to trigger the start of the next drive by programming a turn-on delay for the
relay.

Wire the relay output of the lead drive so that it triggers the input of the following drive, which is configured
as a RUN command.

Lead Drive Drive with Stagocered Start

x9 x3
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Next, configure the relay output so that it turns on when the drive is running by setting “Relay” (0x2634:001
—P420:001) = Running [50].
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9 Control Units with Keypad

The legend on the operating screen of the i500 Cabinet and i500 Pro- | UEL:RUN:FUD fissec
tec series drives can be changed to any six ASCIl characters to
customize the display for the specific application (e.g., “°F,” “°C,”
“ft/sec,” etc.). If the drive is in PID mode, set the legend under “User
Unit PID Control” (0x2865:002 — P709:002).

If the drive isin speed mode, set the legend in “User Unit for MS Speed
Mode” (0x2865:001 — P709:001).

Disgross Settings Parameterist Trend  «Osclloscopes Extras
Y83 7/ Q  Apsaneen -V
g Addess parameter Name Value Unt
Gro 02602002 PI0SON2 Marual cortrol Keypad mtatonal drecton — Forward [0}
M 00602003 |PI08003 Marul cortrol. Mode Manual cortrol of [0F
w 0285001 PRS00 Keypad daiay setup: User urt MS velocty mode 7
s
Lo
oo || | O4006001  |P7I0.001 Load loss detecton Threshald 00 %
SRl (0006002 | PTIO0N Load oss detection Delay tme 00 '
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In speed mode, also program a multiplier using “Speed Display Scaling” (0x4002:000 — P702:000) to convert
Hz to the desired units (i.e., if 50 Hz corresponds to 750 cm/sec, enter a value of 15.0).

Parameterist Trend +Oscilloscope+ Extras

Q Al parameters o OV
Address me’ Name Value Unit
020220 P700:011 Device commands: Save parameter set 1 ?
02022012 | P700:012 | Device commands: Save parameter set 2 ?
02022013 | P700:013 Device commands: Save parameter set 3 ?
0x2022:014 P700:014 Device commands: Save parameter set 4 ?

2022015 | P700:015 Device commands: Delete logbook OFf / ready [0]
x2862:000 Keypad setpoint increment

3 04002000

10 Disclaimer

This guide is for informational purposes only. Although we have made every effort to ensure the accuracy
of the information, we cannot guarantee that it is free of errors or omissions. Users are advised to verify all
information before relying on it. We assume no liability for any loss or damage resulting from reliance on
this guide.

Application Manual: Recycling and Bulk Materials
Page:20 to 20 www.lenze.com


http://www.lenze.com/

