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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
which consists of 2 main parts as: the DC to AC converter and the grid connected system controller.

This thesis presents the grid connected model of the unstable source from the DC to AC
converter in the elevator energy regenerative unit (EERU). The model employs power flow
technique using current loop control with phase lock loop (PLL) technique to inject current back to
the distribution system. MATLAB/Simulink program is applied for model simulation. Then the
proposed system is implemented and tested the performance of power grid synchronization with
industrial inverter.

From the experiment, the simulation result was compared to implementation result that
performed to the rated motor of 7.5 kW. It is found that proposed EERU system was able to connect
with the power grid. The system can be synchronized the power from elevator to the power grid
system when the elevator’s motor is operated in generator mode with current flow control at 180
degree out of phase. As the result, the system can feed average power to the gird approximately

4 kW or around 53 percent of the rated motor.

Keywords : elevator energy regenerative unit (EERU), phase locked loop, power flow
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PM SYNCHRONOUS GEARLESS TRACTION MACHINE
Name GSD-MM1 Power 7.4 kW Ser.No. -
Type 407P4168Y Torque 420N.m Insulation F
Load 630 kg Voltage 380 V. Prot. 1P-42
Speed 1.75 m/s Current 18.5 A. Rating S5-66.7 %
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Fig.Traction without handwheel .

release handele

Base

Fig.Install the handwheel . release

handel

Accessory Three:Trouble shooting

Possible cause

Possible cause

Inspection Method

Remedy

Traction doesn’t
work

Measure the input voltage of

circuit

Power cut Contact the owner
) : converter
Coil of stator is Check the three-phase voltage of | Contact the qualified
interrupted traction personnel
Safety chain is open
Y R Check the safety chain Reset the safety chain

Fault of converter

Check the converter

Treat according to the
manual of converter

Input parameter of
control system doesn’t
matching

Check the input parameter

Input the right
parameter

Elevator surfing

Connection of encoder

Check the connection

Connect according to
the right connection

brake

or reverse is wrong
method
. )\ . tact th lified
Friction remains Voltage is abnormal Check the input voltage of brake Con SRR
. personnel
after releasing the

Clearance is
unsuitable

Check the clearance

Adjust the clearance

Traction reverse

Connection of phase is
wrong

Check the connection of control
cabinet and junction box

Exchange the two

phases

Traction shake

Traction base is not
horizontal or rigidity is
low

Check it with gradienter

Adjust and equalize

Rubber is unsuitable

Check the rubber

Change the rubber
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Abstract

This paper presents a study of power grid connection with an
unstable source from elevator energy regenerative unit (EERU). The
system used a PMSM motor and ERU system at different speed 1o
produce eleciricity as an unstable power source. To meet standard

specifications in term of power quality and safety for grid connection,

the phase angle and the amplitude as well as the frequency of the grid
voltage are considered. Phase lock loop (PLL) algorithm is therefore
very important and selected for grid synchronization. The study is done
by simulation using Matlb/simulink program. The simulation used
phase lock loop to synchronize between two systems. The results of this

simulation will lead to a proper design of the grid connection unit.

Keywords: regenerative, grid connected inverter, font size, zero
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Abstract

This paper presents a study of power grid connection with
an uastable source from elevator enargy regenerative unit (EERT). The
wnvestigated system used a Permanent Magnet Synchromous Moetor
(PMSM) and ERU system at different speed to produce electricity as an
uastable power source. To meet standard specifications in term of
power quality and safety for grid connection, the phase angle and the
amplitude as well as the frequency of the grid voltage are considered.

Phase lock loop (PLL) algorithm iz therefore wvery important and

lected for grid synch The study is dons by simulation using

MATLAB/Simuliak program. The simulation used phase lock loop to

hronize b two systems. The results of this simulation will

lead to a proper design of the grid connection unit.
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