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Potential assessment of the energy regeneration for an elevator drive system
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Abstract
This paper presents the potential assessment of the energy regeneration of an elevator drive system to set
up the regenerative module for energy saving. In this paper, an analysis of the motor function was shown. It can be
separated into 2 modes which consisted of the motoring mode and the regenerating mode. The proposed potential
assessment of the energy regeneration, the measurements of energies from the conditional determination of the
elevator function and normal elevator function were shown. The results revealed that the elevator drive system cold
regenerate energies about 6.42% of the absorbed energies. The maximum energy regeneration and absorption

would be coincided with 0% of the rated capacity for the movementof the elevator going up and down
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consequently. Moreover, the results also showed that the energy regeneration would be occurred every break.

These findings represented that if the regenerative module was installed together with the conventional elevator

system, it could save energies in long-term beneficially.

Keywords: elevator drive system, energy regeneration, energy saving
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Figure 2 The structure of inverters in the elevator drive system with non-regenerative energy.

NIAUNANIUAINIEULT IR ABUNaIAa T Haula

ANMININNIE 91438 Nomura et al. (1988)

THunauedaniausndamaiuuuluddaandn

“critical braking method” dMFLNaImaFiuileatin
TnsanAunisatuANadtaeINaimaiii liianisn
A o ] % o

Aunadulutsusnuewemaslfuardanuns

sz nald i ussunduARauaeIanF 15 fiae

(2
1 =

at19lefinuiinisfiazinszuadaudiage

nlligunsniansnedaindndngeninlilson

]

UaNANUUTINI1UANE Matsui et al. (1992):
Saha et al. (1996) lAriauanisliuileneasies
nezuwan M ls3amas (Thyristor) AQeNTLANI9AT
utlasidulnass-Wmssuuuga (Cuk)  dunans
2ENINNINATTLNNTTUA WAL 381D TLAa TN 1A
PPy = o o v P
nrznanteurundulddinnasanaianwoe
Indnelaiiiuniniuusiasdnain A god
. e A 2 e wi e &y
WNTuana9assanatainaindinly faiuaals

NI UI9ATEFLINTZUALLY PWM Aaeinns



2.uM34. 4(1) : 11-23 (2559)

wasuanlalasfluadndlasiuniliianunsa
v v va o @ s
Aruaunszudaiudinlidans e iuladuay
gnunsnAvnadunaulldannasaneldfon
(Rodriguez et al., 2005) 91U74e Blasko (1998)
1H1319499313 89N T2 WA WL PWM AYNA1IHN
dszgndliiussunduindaunawmainldainism

o

= v . . '
AUNAI911 L (non-regenerative drive) G
Y o ~ a agy =
YuuiNTU9asFeansenaann M lnlandaay
T8N “external regenerative brake unit”
nagulnfiianuaineiasansaganunaull
e s L A de e e o
qunasanald ToynadauilandAydmiunig
uuludnHUusAIna1tasn iinssnaluansu
(circulating current) laENUTEUIN19993 381
o o I e & e
nrzwaLANAUINasRsaNdN 1Y Aaiuanun S
Cheng et al. (2008) AUNAUBNTILATIZTUAY
VAL L UIN WA M A 8NN AT 4NN
sendntialnmes (DC bus) AufudinaesgaA
WAYNWATLU A Ugqe (auxiliary converter)
yananand A e 1 nanuiudalidinas sl anidae
Avinde WazAnly (2555); Kantawong et al. (2012)
IFuauan1sAnIn1snafeiluLATaan1iineeg
watnestalasdaslauinannnoasiietnu
Useensfldnan i ludosinawmaivinaululug
Fianeania T aupundanulifussunaesnisiniin
AN FAeand Wi NduNsaiNN Uy e 1
ARsRATLILULTUAARLIRIANF LA A0 9NUASE

anade wazyeysl (2556, 2557); Plangklang et al.

(2014) lHsinguani1sAnEIn1suan A nszuL

1 =3 ¥

= o‘d‘ v g a ad
aNdARlENemafTRaALNLMaND19T Aa835N1T
al = a o o 1 v
FLabueLsn Tuanulddasananalinananng
149949 energy regenerative unit (ERU) $aumiul
- e v o e Y
AumafinasnlidanuisaAunaaa wlaluszi
o/ ‘ﬂl a T a o o a e e
dnpaauanmny lnatintalWnseaesdunasines
fadinfua9as ERU Milsznaufasqsasuiadeiy
I m9a-TRTS WUUNUTLAUIWSIA (boost converter)
LAZAUNESaT (PWM inverter) aNEUZAINANIN
1n1991191%0999945 ERU Azl BuULA98LA4
(two stage) Adlansli (Figure 3) NlHANA991U
uedaugayida ldiunvasulasiulnnss-lnns
1A8e a1A5 (2555) 1H1inn9as ERU innanwdlu
wuugesaea hldszandldruansluanansibeou
o ¥ a & a A o 1 =
398 M IHsTULANAAN AN TD AUNAA9 W LT 95
" Y Y e
LAULLBLIRITBINBLADS MH WananntuslEAnE
e e S
NANNTLUIE NI ANAIUIBITZULTLLARDUANS T
nani1saae ldnanaliiudnainnsoilssudn
nasulisanay 43 WaiauruansilulaRmsa
a = a v o
svITIR UL AN IR A TNAaARARIT UL
o ed o . vd .
aNANd N nAUNAII ulATITadszuen
1% 1% R a an -
wasnuldnnnindenas 35 Aagld waanead
(Usznelne), 2559) andiayan lsinataunludingsiu
mnAaIn1AUNaI BN na Ul unagans
TnefnfagaRuNasUILLARALALI e 52 uelR
naI U uasfaglss i udnaninnisAu

NAIITUTBITLUUNITTULARDUANAADULND

AIVAFBLANNANAINUATHTAERT



RMUTSB Acad. J. 4(1) : 11-23 (2016)

i

e Motor (@)

+
yr7i
fb 777 Vdcr\
AC Source
Three-Phase DC-Bu
Diode Rectifier
AC/ | DC/ |+
L.
777
DC[—|/ DC

Energy Regenerative Unit, ERU

Three-Phase

Inverter

Counterweight

Elevator

Figure 3 The regenerative elevator drive system by using the energy regenerative unit, ERU for the

conventional drive system (Plangklang et al., 2014).
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Figure 4 The operating mode of motor depending on the load and the moving of elevators.

(Figure 4) WAAINNTAUUN IMNANIFNINU

o«

dos I
PAINDLADSN L L UN17TULARRUANATIAINTD

v
¥ o & 1o 1

a = d; a = o
asune ATl IednAagduatsuaziaruaulnan

U
v v

' o L% ' =KX a R Y 1
wnnIningesatiag NIRaWAluNuUwAyll
arnnsnldiiasgataeinminlfdeazfiesedy

T v a 1 v o o = d’l
waLnesasensadnsandaedarinlutenladl
vawefaznNUluiiuaNames Ingssda (Toque)
UATNIUNUTRINALAF (rotation) AzilfAvNaLB BTy
o all ] v =R o
AauandluannIAN 1 A9ualiinenaiaInaIau
IANanunasane wafinandagdununias

LAABUNAINIAIUANILATHAWIUIUNAANINNGN

C oA 4 Y
thuinuesgaas andanunsnedenai fies
AnusaltindeaaslanusazsiesaAaneinad
asaussiinfinuivanaunuauEylunseaeunas
ANF I Fmunsiasnis denaliiusdnuaznig
wyurasNaLnefaziian1asadinuiussuansly
ai o 3/’ di al’l ' o
apnad 2 AvtiuluReulatuewmedazinauly
Tnunauassa Inepunaenulniinlolgumasane
atislafmatinanubmetisandniminesao
ansazliarunsnindeunaslaaadausaliiuog
waslanlizsazfiaslinainaiasiaussdaiiiae

Uz lidnaoauaslannasganoaaran’l’

a



RMUTSB Acad. J. 4(1) : 11-23 (2016) 17

nwnzAanain usdauasnisuyuresames  usazfiesandonainaiaiieusadasiruiianiunn
Na = o o = = g @ 4 AL = ° S o
fnanadeaiusuanduannied 3 luleuwlall  anudalunsrdeuntuaes@ns lwinuean oty

yamadarn1anlulniananes lun1anedy annnAn 2 Al dAlasNITUNUIaINaLRa S

q q

funamaiazineululunaiauuesfisians  aziiantansedinndudsnansluanniai 4

v
o o

| ° I " < Lo o o S y v
AETURAINNA Qpdnud luduuy PUANRINGADNINH mﬂmﬂﬁmﬂmmqm‘lumqmummmmgﬂium

drmdnunndnguisamedanArulldunuld  nnsnauesanslanu (Table 1)

Table 1 The operating mode of motor depending on the load and the moving of elevators.

condition load > counterweight load < counterweight
motoring mode generating mode
elevators move up
(quadrant 1) (quadrant 4)
generating mode motoring mode
elevators move down
(quadrant 2) (quadrant 3)
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Figure 5 The structure of the inverter in the elevator drive system with non-regenerate drive.
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Table 2 The different condition of elevator drive system on absorbed and regenerative energies.
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Figure 6 The electrical power and electrical energy of the elevator drive system with the absorbed

energy mode.
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Figure 7 The electrical power and electrical energy of the elevator drive system with the

regenerative energy mode.
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Figure 8 The electrical power and electrical energy of the elevator drive system with the regenerative

energy mode in 1 day.
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