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Regeneration in lifts

AC motors used in traditional drive lifts act as energy generators each time they are “pulled” by the load. This happens when the
loaded car moves down or when the empty car moves to higher floors (both normal lift situations). In these conditions, the
mechanical system generates potential energy that the electric motor converts into electrical energy.

If the energy generated by the motor is not correctly converted, it may create overvoltages in control systems (typically inverters).
The energy can be converted by passive systems with braking resistors, which convert electrical energy into heat and dissipate it
without it being reused, or by regenerative systems that convert electrical energy into clean energy with very low harmonic
content and power factor equal to one.

The regenerated energy can be used by other equipment connected to the mains, which saves energy and increases the
building’s efficiency.

Electrical power

\ { 7\

Heavily loaded car

Generation

T

Lightly loaded car

Consumption

External solutions

Regenerative solutions can be achieved with an external Active Front End (AFE) power supply module matched with the
ADL300 series.

Advantages

m Regenerative module shared by duplex, triplex, quadruplex, etc. systems

m Can be installed as add-on to existing inverter
m Control for synchronous and asynchronous motors with extended power range
m Specific certifications available (for example, UL)

4 | Regenerative Solutions for Lifts
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Advantages of regeneration

Lower electrical

consumption

The regenerative module converts the
electrical energy generated by the
motor into clean energy, i.e., with no
harmonic content (THD <4%), so that it
can be reused by all of the other
electrical equipment in the building.

3-ph power supply

Regeneration to

Regenerative

power supply :
unit

AC power suppy Motor
AC motor

More efficient buildings

Many factors contribute to improving the
energy efficiency of buildings: one of these
is energy consumption by electrical
equipment.

The majority of such consumption is
attributable to air conditioning systems,
pump systems, and lifts. If justified by
traffic profiles, regenerative solutions can
be used to significantly reduce
consumption.

In some countries, regenerative solutions
also provide large tax reductions.

Optimized machine rooms

Regenerative solutions eliminate the need for braking resistors which, if
high-power, are often bulky and very heavy, require large spaces for
positioning, and are hard to install.

Traditional systems also consume considerable energy to maintain good
working temperature: dissipated heat raises the temperature in the
machine room, which lowers performance and shortens the life of
electrical components.

The temperature has to be controlled by ventilation systems, which
increase energy consumption.

AFE200

~ Distribuiton
. 7= transformer

A

Mains
supply
3ph

At Floot

Ground
oot
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Regeneration with AFE200 external module

.

AFE200
ADL300

Simplex systems

Regenerative solutions with WEG AFE200 external modules can be
provided for simplex (i.e., single-car) systems.

The regenerative module must be selected by considering the rated current
of the motor and the required overload.

pmd

—
—

Multiple systems

Regenerative solutions with WEG AFE200 external modules can be provided for multiple systems, i.e., with two or more cars
(duplex, triplex, quadruplex, etc.).

In these cases, sizing considers that the regenerative module has to power all of the drives that control the motors. The correct
regenerative module must be selected in order to avoid over-sizing and, considering the various overloads, to optimize sizing of
the entire system.

AFE200
ADL300
ADL300
ADL300
ADL300

pmd
pmd
—
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Sizing and selection of AFE200 regenerative module

Pre-charge kit Braking resistor

© c _‘;

L2 —& e ret AFE200 vy ADL300

filter filter c

® © ® i ® ®

Fig.1: Basic scheme of Simplex regenerative system

Ppc Pac

, | o | *Vac
| dc | —O— L2 — *Im
O ] . COS(pM

AFE200 ADL300

Fig.2: AFE200 regenerative power module ‘

| <
(2]

L1
L2
L3

Sizing of simplex systems

Selection of the regenerative module is based on two main factors: ensuring that the AFE200 regenerative power module can
supply adequate current even in overload conditions, and avoiding useless over-sizing. Sizing a solution with an external
regenerative module means sizing various parts of the system. The basic scheme of a Simplex regenerative system contains
six elements (Fig. 1):

1. Motor. Motor selection depends on system parameters such as capacity, speed, acceleration, car weight, and height.
Rated current Im and power factor cospm guide the selection of other regenerative system components.

2. The ADL300 drive is sized in current so that it may deliver the rated current required by the motor. Therefore, the selected
size must ensure that the rated output current of the drive is greater than or at least equal to rated current of the motor (Id = Im).
The drive is characterized by intrinsic efficiency nd. The regenerative solution does not need braking resistors; on the other
hand, if the system may work with exclusion of the regenerative power supply (for example, in case of breakdown), i.e., working
in non-regenerative mode, braking resistors must be provided.

Regenerative Solutions for Lifts | 7
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Sizing and selection of AFE200 regenerative module

Sizing of simplex systems

3. The AFE200 regenerative power supply must be able
to power the drive and allow it to deliver both rated current
and overload current to the motor. Considering the equivalent
electrical circuit (see Fig. 2), input power to the drive Poc
must equal output power Pac delivered to the motor as a
result of drive efficiency. Current Ioc to be delivered by the
AFE200 is linked to motor parameters

_ st . Drive OVLD
Voc *qp ™M COSOM " “AFE200 OVLD

where:

Vac = Mains voltage
Im = Rated current of motor
cosgm = Power factor of motor
no = Efficiency of ADL300 drive = 0.97
Voc = Voltage to DC link
= [fVac =400V = Voc =650V
= |fVac =460V = Voc = 750 V
= |n general, Voc is calculated as Vac multiplied by
coefficient 1.625.
= Drive OVLD = drive overload
= ADL300sizes1-2-3=2.0
= ADL300 sizes4-5=1.8
m AFE200 OVLD = AFE200 overload (= 1.5)

Selecting the regenerative unit

The selected AFE200 must ensure that the rated output
current of the regenerative power supply In (dc) in heavy duty
equals the calculated Ipc:

IN DC (Heavy Duty) = IDC

Example:
400 V ac power supply: if calculation gives Ioc = 166 A

® AFE200-4450-KXX-4 (code S9AF02):
In (dc) = 85 A (NOT OK)

® AFE200-5900-KXX-4 (code SOAFO3):
In (dc) = 171 A (OK)

8 |
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4. LCL filter: this reduces high-frequency current ripples to a
minimum to prevent overheating of electronic equipment
connected to the mains (see Fig. 3).

Selecting the LCL filter

Selection of the LCL filter is linked to the size of the selected
AFE200. The filter must be sized in order to tolerate the level
of rated input current IN (ac) of the AFE200 in heavy duty.

bt e et

Eraner

=l s el

Fig.3: waveform with LCL filter

5. EMI filter: this reduces emissions toward the incoming
mains supply.

Selecting the EMI filter

Just like the LCL filter, the EMI filter must be sized in order to
tolerate the level of rated input current In (AC) of the AFE200
in heavy duty.

6. Pre-charge kit: this charges the capacitors on the DC-
bus without causing damage by overcurrents.

Selecting the pre-charge kit

The pre-charge kit must be sized based on the energy
accumulated in the drive capacitor bank.

See the “Selection Guide Table” below for selection of the
LCL filter, EMI filter, and Pre-charge kit.
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Sizing and selection of AFE200 regenerative module

ion guide table

Select

(33728 8p09) 0£2-087-02+ENS [INT 4811 IINT =
(2007128 8p02) QH-06-7-34V-UM-101 484 1D =
(18282.S 8P09) +-281/06-34V-LIM IDHVHO-IHd 1) obieys-aid =

1pasn &g pInoys s)usUOdWwIoo BUIMOlI0} 8U) (E04V6S 8P09) 7-XXM-0065-00234V 84} 81e0lpul SUOeNofes &zis J|

(H-052-7-34V-14-101

¥-XXX-00522-00234V

(600718 8po9)
H-002/07-091-7-34V-I%-101

(904v6S apo9)
-XX1-0002£-00234Y

(7007128 8po2)
QH-091/Q1-2€ 1--34V-I-101

(G04v6S 8po2)
¥-XX)-00912-00234V

Bdwexg
(8097125 8p02) (604v6S 3p0d)
QH-GS€/T-G1E-v-34V-MM-T01 | ¥-XX0I-05GEL-00234Y
(2097125 8po2) (804v6S 3p0d)
QH-G1€/1-082-v-34V-HX-T01 | ¥-XX0I-051€L-00234Y
(907125 @po9) (L04v6S @po2) (¢8282.S 8poo)

¥-012/091-34V-LI¥ 39HVHI-IHd

(€0071£S 8po2)
QH-2€1-7-34V-I0-T19T

(20012 8po9)
QH-06--3dV-H)-101

(10912S 8po9)
QH-S-v-34V-UX-101

(704¥6S po2)
¥-XX)-02€19-00234Y

(€046S 8po)
7-XX)-0065-0023dY

(18282.S 8p0d)
¥-2€1/06-34V-LIM 394VHI-Idd

(204v6S 8po9)
¥-XXM-0Sv¥-00234Y

(602718 8p09)
QH-22-v-347-IN-101

(L04v6S 8p02)
¥-XX)-022€-00234Y

(8282.S 8pod)
-GY/22-34Y-1IM I9HVHI-I4d

(2291.S 8pod)
QH-F1--34Y-UX-101

191101

(624v6S 8p09)
P-XX01-01 12-00234V

(MH9LS 8po9)
009-087-65E€EN IIN3

(AH9S 8po9)
007-08-6GEEN INT

(H09S 8pod)
02€-087-65E€EN IIN3

(33v2S 8p09)
0£2-087-02LENS N3

19y IN3

(33€2S 8p02)
08-08%-021ENH INT

(A9aZs 3pod)
06-087-0ZLENd IIN3

(3H9.S 8poo)
VGZ-N\08Y-HOZLEN ING

(98282.S 8p09)
-11-34v-LIM 394YHO-34d

1 abueyo-ald
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Sizing and selection of AFE200 regenerative module

Sizing of multiple systems

Braking resistor

1 [reen]
ADL300
Pre-charge T
kit
—_—
® e
[
1|
C
o fM' ret AFE200 ADL300
ilter filter
L3
[
® ® 6 ]
[
ADL300
c o ©)

Fig.4: Basic scheme of multiple regenerative system

Ppc
c loct c  |loc ¢ Ibcz
T T el L
L1
— - fl:" 1O Ve ( Eﬂ‘ "dc( Eﬂs Vdc( Eﬂs
L3
L O T : T : T I
D D
AFE200 ADL300 ADL300 ADL300
Pac1 % % % Pac2 % % % Pacs % % %
RS T RS T RS T
| I | | I | | I |
*Vac *Vac *Vac
. IM . IM . IM
* cosQy,, * cos@y, © COSQy3

Fig.5: Equivalent electrical circuit
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Sizing and selection of AFE200 regenerative module

A multiple system consists of multiple motors, multiple drives and, typically, only one regenerative power supply (see Fig. 4).
Motors, drives, filters, and pre-charge kit must be selected based on the example of single-car systems.
The regenerative power supply can be sized “in current” by referring to the equivalent electrical circuit (see Fig. 5).

The regenerative power supply will have to power a multi-car system; therefore, it must be able to supply the correct current
level to drive the entire multiple system under rated conditions as well as in overload.

Ioc, the value that guides selection of the AFE200, is calculated as follows.

Example:
Use of three cars:

Calculating Ioc (worst-case situation)

3 *Vac Drive OVLD

IpC = VDC * 1D (IM1 * cospM1 + IM2 * cosoM2 + IM3 * coSpM3) AFE200 OVLD

This is considered the worst case because the AFE200 is sized to power all three motors even under conditions of
simultaneous maximum overload.

Calculating Idc (normal situation)

x/§*vAc*/ . i . _DiveoviD . . Drive OVLD
VDG *np (M1 7 COSQM1 + IM2 ™ CosoM2 ™ AEE555 oyLp * M3 ™ CoSoMs ™ ZEER00 oviD /

Ibc =

This case considers that only two lifts (second and third) can work simultaneously under conditions of maximum overload.

To select the calculation method, consider the system’s traffic profile.

Selecting the regenerative module
The selected AFE200 must ensure that the rated output current of the regenerative power supply IN (dc) in heavy duty equals
the calculated Ibc:

IN DC (Heavy Duty) = IDC

Example:
Knowing the supply voltage, rated current of the motors and their respective power factors, you can size the system with the

regenerative module shown in figure 6.

Selected ADL300 drives: Filters and pre-charge kit
= ADLS300 (M1): ADL300 18.5 kW (from Selection Guide Table)
® ADL300 (M2): ADL300 18.5 kW
®m ADL300 (M3): ADL300 22 kW ® Selected LCL filter:
LCL-Kit-AFE-4-90-HD (code S7LC02)
Selected AFE200 regenerative power supply: m Selected EMI filter:
= Result of current calculation: EMI FN3120-480-230 (code S74EE)
m Selected pre-charge kit:
Ipc =130 A PRE-CHARGE KIT-AFE-90/132-4 (code S728281)

= Given that Ipc = 130 A
H AFE200-4450-KXX-4 (code S9AF02):
IN (dc) = 85 A (NOT OK)
B AFE200-5900-KXX-4 (code SQAF03):
IN (dc) = 171 A (OK)

Regenerative Solutions for Lifts | 11
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Sizing and selection of AFE200 regenerative module

Pre-charge
kit

®

L1 —
L2 ® EMI LCL
L3 filter filter

AFE200

®

®

Braking resistor

ADL300

ADL300

ADL300

*Vpc =400V
‘I =37A
*cos@y =0.76

*Vpg =400V
‘I =37A
*cos@y =0.76

*Vpg =400V
*Iy=43A
* cos@y =0.77

12 | Regenerative Solutions for Lifts

Fig.6: System with regenerative module
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Sizing and selection of AFE200 regenerative module

ion guide table

Select

(33728 8P092) 0£2-081-0ZLENS INT 483 INT =
(2007128 8p02) AH-06-7-34V-UM-101 481 10T =
(18282/S 8P09) 17-281/06-34V-LIM IDHVYHO-THd 1Y @bJeys-aid =

1pesN &g pINoys sjusUodwoo Buimojio) 8Y} (E04V6S 8P09) 7-XXM-0065-00234V S} 81e0IpUl SUOENOJeo 8ZISs J|

Bdwexg
(809718 3p0) (604v6S 3p02)
QH-GSE/AT-G1E-p-34V-IN-10T | ¥-XX0I-0GEL-00234V
(2097128 3p0) (804v6S 3p02)
QH-G1€/a1-052-v-34V-IN-107 | 7-XX0I-0G1€2-00234V
(909725 @p02) (£04v6sS 8poo) (z8282.S 8pod)

(H-0S¢-7-34v-U1-1011

¥-XX¥-009¢2-00234V

(50071 @po9)
@H-002/a71-09}--34V-%-107

(904v6$S 2po9)
-XX)-0002.-00234V

(7007125 8po9)
QH-091/a1-2€ k-p-34V-I¥-101

(G04v6S 8po9)
-XX1-0091L-00234Y

¥-012/091-34V-1IM 39HVHI-34d

(€001.S 8pod)
QH-2€L-7-34V-HM-101

(200128 8po9)
QH-06-¥-34Y-¥X-101

(10918 8po9)
QH-Sp-v-34Y-U1-101

(704v6S 8p09)
¥-XX)1-02€19-00234V

(€04v6S 8po9)
¥-XX)-0065-00234Y

(18282, 8pod)
¥-2€1/06-34V-1IM 39HVHI-I4d

(204v6S 8po)
¥-XXM-0S¥v-0023dY

(600712S 8p09)
QH-22-v-34Y-UX1-101

(104v6S 8po)
7-XXM-022€-00234Y

(8282.S 9p0d)
-G¥/22-34Y-LI I9HVHI-I4d

(¢2012S 8p09)
QH-E1-9-34Y-I0-101

(624v6S 2po9)
7-XXN-01 12-00234V

(MH92S 8po9)
009-08-6GEEN IIN3

(AH9S 2p09)
007-087-65EEN IIN3

(H09.S 8pod)
02€-08Y-6GEEN INT

(33128 8p02)
0£2-08%-021ENH INT

(33e28 9po9)
08-087-0ZLENd IIN3

(A9aZS 2poo)
05-087-0Z LN IN3

(3H9.S 8p02)
52-N08Y-HOZLENS INT

(98282.S 8p0d)
-11-34V-LIM 3DHYHO-3Hd

1y abuey-aid
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Global presence
IS essentlal, as much

as understanding
your needs.

Global Presence

With more than 30,000 employees
worldwide, WEG is one of the largest electric
motors, electronic equipments and systems
manufacturers. We are constantly expanding
our portfolio of products and services with
expertise and market knowledge. We create
integrated and customized solutions ranging
from innovative products to complete
after-sales service.

WEG’s know-how guarantees our Regenerative
Solutions for Lifts is the right choice for your
application and business, assuring safety,
efficiency and reliability.

PZ 1NN

S885 Availability is to have a global support network

AT Z24

0 Partnership is to create solutions that suits your needs

@ Competitive edge is to unite technology and inovation
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Know More

High performance and reliable products to
improve your production process.

Excelence is to provide a whole solution in industrial automation that improves
our customers productivity.

www.wegd.nhet u youtube.com/wegvideos

Regenerative Solutions for Lifts | 15
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The scope of WEG Group solutions
is not limited to products and solutions
presented in this catalogue.

To see our portfolio, contact us.

For WEG’s worldwide ),\\

operations visit our website

www.wed.net

(&, +3902 967601

E info.motion@weg.net
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