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ABSTRACT

In an elevator operating, some electrical energy is produced when elevator motor perform
as a generator. This energy cannot be used in the system and has to convert to heat power via a
resistive load or dump load. However, it would be useful, if the energy loss can be managed and
regenerated back to the grid system in order to reduce energy consumption from the elevator. There
is a method called regenerative technique the will be used as an elevator energy regenerative unit
(ERU) which consists of 2 main parts as: the DC to AC converter and the grid connected system
controller.

This thesis presents a power control model of the permanent magnet motor with the
regenerative method that the power loss from the elevator system is injected back to the grid system.
The proposed DC to AC converter of the ERU using four quadrant techniques is modeled and
simulated by MATLAB/Simulink program then it is implemented and tested the performance with
the existence system. The relationship between power of ERU to power grid and the corresponding
passenger load is also added into the study.

From the experiments, it shown that when the motor with rated of 7.5 kW operates as a
generator, the proposed ERU can provide the energy average 4 kW back to the power grid system.
The comparison of the energy consuming of the elevator system with and without ERU are also
tested with the same condition for a period of 30 days. As the result, it is found that the system with
ERU can save energy up to 81 kW approximately 43% of the total energy consuming in the system

without ERU.

Keywords: power controller for motor elevator, regenerative, permanent magnet motor
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M-File

%please set Config para at 10e-3
J=6.6; %kg.m"2

c=1650¢-6;

t min=0;

t max = 15;

%plot %

figure(1)

subplot(6,1,1)
plot(t,n,'blue','LineWidth',3);

grid on;

ylabel('Speed [rpm]','FontSize',14);

axis ([t mint max -100 200]);

subplot(6,1,2)
plot(t,T,'green','LineWidth',3);

grid on;
ylabel("Torque[Nm]','FontSize', 14);

axis ([t min t max -50 50]);

%power machine status Gen
subplot(6,1,3)
plot(t,Pc,'magenta’,'LineWidth', 3);
grid on;
ylabel('"Pe-Pm[W]','FontSize', 14);

axis ([t mint max -100 1000]);

Mu3Un 3.6
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subplot(6,1,4)
plot(t,Ec,'yellow','LineWidth',3);
grid on;
ylabel("Energy[J]','FontSize', 14);

axis ([t mint max -100 1500]);

subplot(6,1,5)
plot(t,Ve,'black’,'LineWidth', 3);
grid on;
ylabel("Vc[v]','FontSize',14);
xlabel('Time [s]','FontSize',16);

axis ([t mint _max -100 1500]);

subplot(6,1,6)
plot(t,ic,'red','LineWidth',3);
grid on;
ylabel('Tc[a]','FontSize',14);
xlabel('Time [s]','FontSize', 16);

axis ([t_mint max -3 3]);
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M-File

J=6.6 %kg.m"2

Km = 60/(2*pi*J);

Tt = 4e-3; %second

MotorTF = tf([Km],[Tt 1 0]);%Motor Model
Kp=1;

Ti=1;
piTF = tf([Kp*Ti Kpl,[Ti 0]);%PI function

sisotool(MotorTF,piTF);%Call sisotool

%PM = 53degree

Ti=0.038;

%Kp/Ti = 1500

Kp = 1500*Ti;

Tmax = 500;

Tmin =-500;

S oHHHHHHHH R R R R
t min=0;

t max = 50;

figure(1)

subplot(2,1,1)

plot(t,n REF,'black','LineWidth',3);

grid on;

ylabel('nREF[rpm]','FontSize',16)

axis ([t min t max -100 300]);

hold on;

plot(t,n,'red', LineWidth',3);

hold off;
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subplot(2,1,2)

plot(t,T REF,'blue','LineWidth',3);
grid on;
ylabel('TREF[Nm]','FontSize',16)
xlabel('Time [s]','FontSize',16)

axis ([t_min t_max -350 350]);
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Type:GSD-MM1
Input Voltage:380V

* Input voltage: AC380V, 50Hz Rated Speed:0.5-1.

# Insulation class: F Standard Shaft Load:3000kg

* Protection Grade: IP42 (Totally-enclosed selfcooling type) Brake: Drum brake

* Lubrication: Grease Type:MPB-150

* Work duty: S5-66.7% ED Braking torque:1470Nm

* Weight:345kg Operating voltage: DC 110V
« Max. overload torques: 200% rated torques Holding voltage:DC 55V

« Rated Load:630-1000kg Encoder:ERN 1387

Motor Main sheave

BrHiice SSAaad Rated Rated Motor
roduct Spee Load Torque Speeq Rated Rated Rated Poles s : : Ropin
Type m/s kg Nem r;)mln Power Voltage Current Pairs Fre Dia.. Rope{(l)ia:xNo:xEiich) Bk

v A Hz mm mmxRxmm

GSDMMI 05 ] ©10x5x15
GSDMMI_ 063 1 ; ©10x5x15
GSDMMI 075 ©10x5x15
GSD-MM1__ 1.0 : ©10x5x15
GSDMM1I 15 : 010x5x15
GSDMMI 16 i 010x5x15
GSDMMI__ 175 ; ; ©10x5x15
[ ; : 010x5x15
GSD-MM1 063 010x5x15
GSDMMI_ 075 i 010x5x15
GSD-MM1 7 4 ©10x5x15
GSD-MM1__ 15 750 “ ) > 20 40 010515
GSDMMI 16 z ©10x5x15
GSD-MM1 010x5x15
GSD-MM1 ] ©10x5x15
GSD-MM1 063 800 500 61 | \ R =~ 80 20 400  o10x5x15
GSDMMI_ 075 7 : 3 ©10x5x15
GSDMMI 10 ) ©10x5x15
GSD-MM1 7 ©10x5x15
GSDMMI 16 } ; 010x5x15
GSDMMI 175 : ©10x5x15
GSD-MM1 5 4 3 ; g ©10x5x15
GSDMMI_ 063 ©10x5x15
GSDMMI 075 ©10x5x15
GSD-MM1 1.0 ©10x5x15
GSDMMI 15 4 : ©10x5x15
GSDMMI 16 3 2 2 / ©10x5x15
GSD-MM1 1 / ' y 5
GSDMMI_ 05 1 YBESRE 20 159 4 ~ 010x5x15
GSDMMI__ 063 1 5 ©10x5x15
GSDMMI__ 075 20 239 400 ©10x5x15
GSDMMI 10 X ; 2 /P 400 ©10x5x15
GSDMMI 15 625 144 20 477 400 ©10x5x15

GSD-MM1 16 153 20 0.9 D10x5x15
GSD-MM1 20 D10x5x15

130



Ee-ﬁw:! FLTIESS
7/MBR100VN120-50 o

IGBT MODULE (V series)
1200V / 100A / PIM

M Featurss
LOW Wigisal)
Compact Fackage
P.C.Boaird Mount Module
Converter Diode Eridge Dynamic Brake Circult
RoHE compilant product

H 2pplications
Imvesrier fior Motor Dirive
AC and DC Zeri Drive AmpiHier
Unintermaptible Power Supply

[l Maximum Ratinge and Charactoeristics
® Absoluts Maximuemn Ratinge (38 To=26C unlscs otharelcs cpasled)

M
Eerres. Iy Condiione Units.
rhinge
Colbsrbor-Emithar woltags 'Wom 1200 L
date-Emitter woitags s =20
ik ComBnuoUs To=Z"C 100
! i L= im= To=E0"C 200 &
Hc 100
HC pulse ims= 2na
Collesbor povwes diceipation Fo 1 dewio =20 W
Collagtor Emittar woltags Wem 1200 W
OateEmittar voitage [ =20 v
i k Conbrous To=Z0"C TE
i ker ims To=B0NC 150 &
Collsrbor povwes diccipation Fe 1 dewioe =l W
Repetitivs paak rewercs voltage [Diode) AR 1200 W
AspetEin Deak revercs wokags SR 1500
i Aworaga output ourmend k EOHZB0HE, chne s 100 A
g [Eirge et (WorSepeiiiee] [ 10eres, Tj=150°C i A
Pt (Mon-Fspettite] I Faif sne wene T e
rverher, Brake 175
i Cormverter 150
‘Operating reerher Brake 10
mnm'm- v Converier = =
Cacs fempersiure T 125
Storage temperatune =g ~40 Bm 4125
betwesan {=rminal and copper bacs (+1] |, - =
leciation volags rbwean tharmisior and pinees (/2) 1 AT - Amin. 2500 WA
Sorew torque  [Mounding (43} - 5 i5 B m

Fzim ™1 Al lrmine i shouid b consscisd Egethar Suring the et
Motm ™2 Twc thermsicr S-unsis shouks b connecisd Dpethe. oher -mensls shouls bs conneciss ‘ogsther end shorisd i Sess pinls: doring tha et
Foie "k Fecommencebls mbss . 25-35 HmiMS|

131



TMERAMVHNA20-50

IGET Modulsc

@ Elsoirical oharaoisrictios (ot Tj= 26°C unlacs oifberwice cpeolBed)

Charsstsictioe
e Symbolks  |Condiionc = = Unite.
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Study of Generator Reaction on Permanent Magnet Synchronous Motor for Energy
Regenerative Applications

S. Kantawong A. Noppakant and B.Plangklang
Department of Electrical Engineering, Faculty of Engineering,
Rajamangala University of Technology Thanyaburi, Klong 6. Thanyaburi, Pathumthani 12110
E-mail: h3s_k@hotmail.com. egl322@gmail.com, boonyang.p@en.rmutt.ac.th

Abstract— This article presents the operating principle of transformation from permanent magnet synchronous motor to
Junction as Generator in Energy regenerative mode. From experiment it is observed that when voltage is fed info permanent
magnet motor, the eleciric input energy is converted to mechanical energy. On the other way, when motor is rotfated without
supplying input power while no load or light load, it generated electric output energy. This situation is call “Regenerative .
This electric output energy can be fed back to the system for replacement of the energy that has been used. The study is done
by simulation using Matlab/simulink program. The simulation used closed loop control, Motor is running at 1000 RPM,
controlled by PI controller thought an inverter with PWM controller switching waveform from insulated gate bipolar
transistor :IGBT). The characteristic of motor is observed while feeding both positive and negative load. When feed with
positive load it behaves as motor and with negative load it suddenly behaves as generator. This experiment will lead to a

proper design of Energy Regenerative Unit (ERU).

Keywords— Regenerative, Transformation of motor to generator, Permanent magnet synchronous motor

1. INTRODUCTION

Motor 1s an electrical device which converts
electrical energy into mechanical energy. Motor 1s an
appliance with daily life use tools. Such as fans., air
conditioners, machine tool technology. education and
many other types of motors used in machines [1].

Permanent Magnet Synchronous Motors (PMSM)
are widely used in industries applications because the
ratio torque to weight is high effectively respond to the
speed control, low moment of inertia, small size with
lightweight compared to the same size of electric motors
and have a good heat dissipation. The low loss motor can
be used 1n dangerous industries such as o1l and gas or
flammable without causing environmental problems [2].

Thus this paper will study the Synchronous
permanent magnet motor that transform into generator.
The 4 Quadrants will be described. By the content of this
article will discuss the 4 Quadrant in section 2. the
simulation of the system with Matlab/Simulink m section
3, the results in section 4 and conclusions in section 5.

1. THEORY AND INPLEMENTATION.

2.1 PRINCIPLES OF FOUR - QUADRANT
OPERATION.

Figure 1 shows a graph of the speed and torque
control in both the positive and negative directions.
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Speed

Quadrant 2 Quadrant 1

Regenerating Motaring

+ Torque

Motaring Regenerating

Quadrant 3 Quadrant 4

-+

Figure 1, the comparison between the various state
motor speed and torque.

From figure 1, progress in Quadrant 1.3 are defined
as motor mode which means that the speed and torque 1s
in the same direction. The progress in Quadrant 2.4 are
assigned to be a generator, sometimes called regenerative

mode.
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Figure 2, A graph of the speed and torque of the motor
during each time period.

This means that the speed and torque 1s i the
opposite direction. The torque of the motor's and motor
speed 15 in different direction of rotation. This will cause
the motor to produce power. This energy is fed back into
the electrical system or can continue to be able to use this
power again.

Figure 2 illustrates the two engaged in a work which
1s being accelerated by the motor speed and torque in the
positive direction. During the second phase, the speed still
is a positive and a negative torque which the motor is
stopped, but 1t turns out to be generator. The work of the
third phase will work sinular to the first phase. but the
direction 1s opposite to the negative. which 15 stll a
function of the motor phase 4 is similar to the second
phase but with the opposite direction [3].

1.1 PERMANENT MAGNET SYNCHRONOUS

MOTOR

The characteristics of the permanent magnet motor
according to equations (1) - (4). which is applied to test
the program in MATLAB/SIMULINK

dfd ]' LQ’

——=—V;—— Iy +t—pa,l (1)
ar L, ¢ 1% 1P

di L
_‘I:qu_ijq__“'pmrfd _/i'p(&}r (2)
dt Lg Lg L, L;

T, =15p[Ai, + (L, - L,)ii, |

da 1
* = —(T,-Fo,-T,)
dr J
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Where:

Ld, Lg be Inductance of the d and g
R be Resistance of Stator

id, ig be current of d and q

Vd Vg be voltage of d and q

@, be velocity of anle Rotor

A be magnetics flux of motor

P be number of pole

T, be torque produce by motor

2.3 PRINCIPLE OF SPEED CONTROL USING A
PI CONTROLLER.

The system will measure the speed of the motor
that is compared with speed Reference. the response of
the system 1s controlled by a PI controller. Therefore, the
design of PI controller system is very important part. The
PI controller 1s designed and to find the parameters Kp
and K1 for this stmulation. both the Software Tool GUL a
tool called SISOTOOL mn Matlab / Simulink 15 used to
help in the transfer function as follows.

_ kplKi(s) +1]

5
Ki(s) ®)

Pils)

Wt

Tamuz_Lea|
- Satumtian s ese

Imegrator

Cair 1

Figure 3. Speed control circuit with PI controller.

3. A SINULATION OF THE SYSTEM

As mentioned, in this paper. a simulation system of
permanent magnet synchronous motors is done by
Matlab/Simulink as shown in figure 4.
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Figure 4, Circuit simulation in Matlab/Simulink.
From figure 4, it simulates the motor speed to =
maintam constant speed at 1000 RPM. and to sumulate,
the example values are selected from a typical PM motor
which 625 Nm., 0 Nm. -625 Nmare entered. The
configuration parameters used in the simulation are shown -
in Table 1 [5]. E
=
<
Table 1, parameters for the simulation.
PARAMETERS VALUE
R 0.5 Ohm
Tuma{Seconds)
Ld, Lq 9 mH
} Figure 5, The response of the system design.
Pole 20 paurs Kp and Ki compared with amplitude and time
Magnetic Flux 11Vs . .
Figure 5 shows the response to find Kp, Ki. The
Torque +/- 625 Nm response of the system 1s controlled by a PI controller and
o it 15 designing on the appropriate Kp and Ki. The result
J 0-1'kg m*2 from figure 5. the curve is over steady line not more than

Before the simulation as in figure 4. 1t must evaluate
the Kp and Ki, then the results from table 1 is entered into
the simulation program.
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20% and slowly came back to normal (Steady State). The
motor torque and current at DC input converter are
positive. With a constant speed continues at 1000 RPM.
the DC input converter current 1s still positive. This means
the motor i1s wotking as the motor mode. But when the
motor torque 1s negative, with a constant speed of 1000
RPM, the DC mput converter current is negative. That
means the motor become a generator. Power will change
1f the load of motor has change. The power can become a
positive and negative power depending on load. If the
power is negative, the power supply is restored back to
the system gnd. (as generator), the simulation results
showed in figure 6 - figure 10.
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Figure 6. The example values are selected from a
typical PM motor which 625 Nm, 0 Nm, -625 Nm are
entered.

From figure 6, the system 1s fed torque to a motor
and then considered the behavior of permanent magnet
synchronous motors while keeping constant speed. The
current and voltage results are showed as figure 7 and
figure 8.

Figure 7, The currents at stator of permanent
synchronous magnet motor during each time period
when torque has change.

Figure 8, The power of permanent synchronous
magnet motor during each time period when torgue
has change.
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Figure 9, The power at DC input converter of
permanent synchronous magnet motor during each
time period when torque has changed.

Figure 10, The voltage on the DC input converter.

4. RESULTS

Simulation results of permanent magnet synchronous
motor are summarized m Table 2.

Table 2, results of when operating conditions at
different loads.

STATUS
T DC Input Converter Motor
Load Current( | Voltage | Current | Voltage | Power
A) ) A ) (kW)
+5000
160
625 19 S e
[ x4600] 12
0 15 | a0 | F1-3 ()
-U>
(min)
£4300
-625 -16 4300 *16 115

By simulation program at different load. using
Matlab/ Simulink, the motor speed 1s kept constant, the
load for motor 15 625, 0 Nm, motor 15 working and having
both a positive and negative power. The motor current at
DC input converter 1s a positive current. It means that the
motor is running and remains to work as a motor. When
the system input load 1s -625 Nm. the power measured
from the motor 1s negative and the DC input converter
voltage 15 also negative. It means that the motor 1s
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operating as a temporary generator. It is happens
practically at a ttme when the load 1s removed.

Normally for this regenerative energy, it can be
controlled to feed back to the gnd by a diede rectifier to
flow the current direction. The paper proposes the new
design conceptual model with regenerative drive in figure
11 which used IGBT to control the power flow n bi-
directional. This means that one direction is feeding the
power to motor and other direction is fed back to the
system as a generator [4].

Therefore, this study can be able to support the idea
and design to the Energy Regenerative Unit (ERU) as
shown in Figure 11.

Figure 11, proposed ERU integrated system

5. CONCLUSIONS

The study of synchronous permanent magnet motor 1s
performed via simulation to study the behavior of the
motor in a generator mode called regenerative mode. If
the motor 1s run in different load. when the motor has a
positive speed and torque load. it can function to be as a
generator. In generator mode, 1t can feed back the power
to the system This 15 the so-called “generative
phenomenon”. Normally nowadays, this power 1s wasted
via dump load resistor in order to protect the elevator
system. This study proposed the regenerative energy to be
used as Energy Regenerative Unit (ERU) that is fed waste
energy from the elevator to the grid when the elevator
moves upward, downward, and break.

282

REFERENCES

[1] Vorapote knowing basic electrical and electronic
technologies for educational and general interest.
Chonburi: Computer Graphics, 2539.

[2] Puote Bnkapkul. The design of the feedback
controller in integral self-adjusting. For synchronous
motors, permanent magnet. Master degree thesis.
Electrical Engineering. Kmg Rama Institute of
Technology northen bangkok campus. 2546.

[3]http://www.danahermotion com/education_training/mo
tor/four-quadrant operation (August, 2012).

[4] H. Inaba. S T. Nara, H Takahashi § M. Nakazato.
"High speed elevators controlled by current source
inverter system with sinuseidal input and output”.

[5] Thanit punpravoong and Boonyong plungkaln
medium "energy saving elevators Tree Generation
Initiative. Building a case study ". Conference on
Energy Network of Thailand 8. 24 May 2555
Installed: 4, 2555.

153



N15UsEYNAYINITIATIVIEIAINTTUIWA )

o Ian1a9

. dlanwnsaundnias
IWWdeoarsuazlnsAuLIAg
TEUUAIUAUKAZNITINAY
pauNanasuazalulatarsauiva

WANILALNI TOUINYNAII

154



msdszpdnnmadonoimnsa' i mninndomaTuTabssmnn s s
Proceedings of The 5" Conference of Electrical Engineering Network of Rajamangala University of Technology (EENET2013)

a L= I a
ﬂﬂlzﬂ‘i‘iﬂﬂﬁ‘J‘lﬂﬂ’lilﬂﬂ)‘ll'ltl’)ﬂ‘miiﬂ‘lﬂﬂ'l

4 4
1. 594ManT 130 A3, Infa Tows InTsad Usgsunssums
wmInodomaTuTadsvuena .
2. 59FNANTINGT AT.5IY INATY N53UM3

uInedoma TuTadswuanadaiu

' o " -«
3. f¥emansnisd asoudng enysusiand N3N

4

wvmoaoma luTadsvuenaiau Induns
4. A0MANTINSIINT NIANONUEI NITUMS
uvInmaoma Ty Tads1wuanass 1ty

5. A¥aumani191sd as.AnAsEd 5¥9Na NIIUNS
uinndsmaTuTagsiyunadau
" 4 4 o an aa
6. A¥WMANTINGG As.NOURIN QUNRANY NSSUMS
wmInndona TuTadsvuenasos
" 4 a o -
7. Avumansmsdssans uiny NITUNI
aaniuma TuTatuyuiv
8. 910150 A3 501 101 N3IUMT
winnaoma IuTadswunadam
9. A¥IumansIngd as.gmu A NITUNTS

unInnaoma Tu Tags1venad e

10. 910158 a5 y@an! asiaulsziasy NITUNS

wninodoma TuTadssuanangunm

4 o - o« - o
11. 81915Y ﬂ‘S.N!T‘b’ﬂ m‘lnumwgw nisung

wIMnauma Ty Tad s 1suInanszuns

12. 011305 MdR novgy NIIUMSI

wrnnaoma TuTads 1 manans ueen

13. A¥0MansInsd a5.U52u quMaYns NITUMTUALIAVIYNT

wnIinndoma TuTadnynagssugi

27-29 Thuran 2556 Taausniamiuunsud uoud wane SandimlszeruRivug

155



.
- - o @ -
nmlszquinnised svnimanssy Tt uninodoma Tulatsmana aiad 5

-

F

fings of The 5" Conference of Electrical Engineering Network of Rajamangala University: of Technology (EENET2013) v

amAImAsnuuazmseyIntndany

eNeg

SHAUNAIMN

T
&

A
¥aned

E509

UNANTHYNLTEY

- 3 TR =
msAnnaussouzuasaudveaRsuAAai Iinhuaiieudia

PO ST 4 a a o o & . = <
samgel 2sAnenswd amws Juanlizasy Symdnd quisdiuazoule diesszing

- 13 =
wminedumaluladnmnnaanssuns

353

ES10

- a = 4 a .
msAnmmasaa Iihnnszvuadd il duameiwiamiminmas At
Tioves i
Anido Muneasd nazygds Ydinain

- a = o =3
wmInndoma Tuladswanntyys

357

ES11

Ha A o o
msenuuy InnouuusadAamemdisndanainu
' ¥ - ' w A o w o - o
JUNYI Bauen iF 7N WIRA HINTUNN wazBATUN wswnadaa

wrinndonma luladsuanadau

361

ESI2

- - —
mIAnuFaBrdsusavesms ¥ Taummilaianfudiaug Riremanuaiaie
mrlsendands i : nsdidnwieinsssranm Jedlgamiumaw

yanuf geolan

yriInnasdansuede

365

ES13

o ' - [ '
madszgnal¥iTannmiveamaTuladlaleanlduaaiomsdeanin
s ifran uazaung 15159

- w a = =
UHTINIAUD ANITULDLTY

369

ES14

e

manffeudoumilizniandsnuifhvemasaueaddmasgaiunasaigesismaud
36 SR

;
dfmes Aaann uazandng 12153

- v a ad o
VNN aEDANITIBLITY

373

ES1S

mmbnlpmachihgagaiaslizdniamvowns i lalaamanTagldmaiia
msi¥auae )
A Tuns nazaude Ay Tiay

uminendoma Tuladsnnandy’

n

ES16

miAnmaiouiouuazliulygasiomas ifhgeqaveusadndsmunniiadvas
C e ~ K2 . 4 o 4
apsaururnsneuszauusidy et imaululvuantzuareniowns ludetiiea

- o -
PMANG un nazeydng aaw

uninndunaluladnszseumndmssunsmile

381

2729 fhan 2556 TraumnTuuATuA ueud nan Timiadszvuasiug

156




o o
unmauag

= [y = L i a4
nmbzguinnmaotioirns s T uninedoma TuTads mwuann afai s

Proceedings of The I Conference of Electrical Engineering Network of Rajamangala University of Technology (EENET 2013)

=5 = Fy =, {' o Y T I @ = = =
i ﬁﬂ‘lel'lﬁ'l'ﬁﬂﬂﬂul'ﬂ'ﬂ'l‘ﬂ'lﬁﬁ zuuavla fﬂvuama ITHAUNHEND173 Ae3Emstauers vl

Study of Power Generation for Permanent Magnet Motor Elevator by Energy Regenerative Unit (ERU)

a a

g Mumzaed uazyyd ddanma

maFyiimns sl aeeSrons sumaad unimodoma TuTadnwunatyys

ouuTIEA - uATWIEN Auanas mn duno Sy v iad usiil 12110 Tns 0-2549-3571 Tnams 0-2549-3422

E-mail: h3s_ki@hotmail. com , boonyang. p@en.rmutt.ac.th

_
Unnaoa
i - - .
wnamuiinaaneaun s aa e nszuua i dm
yosfriianimano1sd0T e heumesind ennisiou e
a ] o a ]
weAod wawdmano s luadd Tasivna  kwannsoiau Tao
; v o4 -
Lﬁiuuumwmanmﬂuwﬁanu'Hﬂﬂﬁ'ﬂ‘uﬁLuaumﬂai'mﬁmimgu
' ' Y - - a
Taolidsationd s i ld funoaed Yawemef o wnsondn
waanu iheemndwndudszuuiionisdmanindiedunnd
- [
teutns W (Energy Regenerative Unit : ERU) uflumsii mdssm
i o L4 o ‘.
T iggnldndnlinls: Tenid mnfmilahlivaumundanu
i ' s H o I3
Titditlogidup] msAnuiiiszdasaniniinudaeTldsun sy
_ oA F
Matlab/Simutink Tasnaniiamsiiauluaes ERU - Haezvhau
FIWUTEU Iverter  MiomANTuszULEWA Taoedi DO Input
' & i &

Converter WHI11495 ERU  tienldouns sdu i nszummsaiu
wsau ihnszuaady vinases IWhasnintan Bru duadia
. g4 1#- e o n ﬁ
Single Phase winsansnaasszdivldimwasiivamedinomiu

4 . oa o2 . ;
wipariuiinogiin 1995ERU 9T uns il DC B muein Inverter

wpaszvudviamnl aafhus s ac ooz usel
it mswda Tl mnszuuddd, Jiooues i, Eru

Abstract

This article presents the Power Generation for Permanent
Magnet Motor Elevator by Energy Regenerative Unit (ERU). The study
reveals that permanent magnet motors with rated 11 kW in elevators
work by changing mechanical energy into electricity when the motor is
rotating without power. The motor is capable of producing electrical
energy back into the grid svstem. This situation is call “Regenerative
mode™ which is the wasted energy can be used once again [1]. The
study is done by simulation using Matlab/simulink program. ERU and
Inverter System will work together in existing elevator system. ERU is

used to convert DC voltage o AC voltage. The Proposed ERU is

operating as Single Phase module. From experiment, it is observed that
when the motor operates as a penerator then ERU will receive DC
voltage from the inverter in elevator system to convert to AC voltage

that can be fed into the prid system.
Keywords: power generation for elevaior, regenerative, ERU
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Abstract

Thiz paper presents the Power Generation of Power
Controller Systems for Permanent Magnet Motor Elevator by Energy
Regenerative Unit (ERU). The study reveals that permanent magnet
motors with rated 5.5 kW in elevators which iz working by transfernng
mechanical energy into elsctricity when the motor i= rotating without
power. The motor is capable of producing electrical energy back into
the grid system. Thiz sitvation is call “Regenerative mode” which iz the
wasted emergy can be used omce again [1]. The study is dome by
simulation using MATLAB/Simulink program The investigated ERU

and Inverter System will be used to study in existing elevator system.
The Propozed ERU iz used to coovert DC voltage to AC voltage. The
ERU iz operating az Three Phase module. From experiment it iz
observed that when the motor operates as a generator then ERU will
raceive DC voltage from the inverter in slevator system to convert to

AC voltage that can be fed into the grid system.

Keywords: power coatroller for elevater, regenerative, ERU
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