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AC Drives
Regenerative Energy Selutions

» Sruchier Resivior Seelimg Koty
o Line Revenerution Conlrfy

o Svmchurswens Reefifier Combrody
AL Drives and HEQ'E‘HE.F’EJﬁI.!‘E Eﬁﬂl‘gf

When rhe rocaring clement of an AL nocor rurm s Fastor
rham the ACT Crive s apecd commanel. rhe aieor Begins o
At A5 A QET ARG AN MU e T erares ) Sneegy back
inec the 10 hos et the Srive. I the drive camnor abdorb rhiy
cxocks enenTy, the LE Y hus wirlcare will eomringe tro clinth
urril the drive orips onoa high b faulr, These reponarative
covzlicions can oo when:

» guickly decelerating a high inertia lnacd (Hywhecl.
mechanical grm

comrenlling the specd o o lossl moving veerically
downasarsd theisr, Coclining enrveynr)

a sucielen e i Ioacl wagque ocewrs Jreachiningsideilling
operatiim or an itdwswial s

e prowesy racuines repericive sescleration and
deceleratinr. o a4 stop {indexing)

comrenllivg the specd cension eorrmady of an wrawind
aprplicatinr

Regenerative Energy Solutions

A AN YA drive pperatng o A VAL Line poweer will
havee a normizal B0 bue voligme of B0 Y LM CIZ5 VIR Tor
d 230 VAl drive) Whon rhe 1307 s excceids S Y1207
CATEY W R For o 2300 WAL drive ) the drise will trip.

There are theee rechnnlogies availalle fo prevenr the AC
elrive frism reaching the trip level. Rach technolry has its
rrnen alvamoagrey il disidvuntaces. The throo
rechinlogics are Snubber Rekistor Braking, Line
Kepeneration Contrel, and Svnchronoos Bectifier
Contrnd.

Snubhber Besiston Brukimer kit oze o marsistor smd
circuiny rthar “mres an™ ar a pecderceminesd FET s
voltage, which is wer heloes e AL drivie’s trify poivt.
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Arrhiy enltyre lovel dwe enongy is fravstorned oo resisoor
Srer grompy of resistors] where tha cnergy is barnec off s
heat. Soine AC diives alicady include a baile-in braking
transisror (suceh s the Do SIS E Borkshelt drive) and
only reguive che daccigion of @ resistin Kic Snuhber resistor
braking kics anc a livaer cosr selurion eomeparsd e line
FLICRSTArinm Sontrols or synchmoneas rectiticr conrla.
Anubhar hrakivg resisrors, oo, requing eood dosaen
fime, which make thein less swiralde for highly cwclical
ORCEAtioTy sueh as Frogquene, repetitive arts and stops,
|ine vepenaration controls or ssmchrnms rectiticr

conceiela greomeore suitahle for these applications,

Line Begencration Conbrods ose o sel of transistors,
which pulse “or” at a presderermined L) hus voltage sot
el the AL drive s tripp poinr. At this voltage [ovel the
crorgy is ranstorved divectly back o dhe 307 powecr source.
Line regenerarion Sonfrols can apaeste in o cratinuas
Trrsde 13 oo the fravsisoor currenc cating, Their ahilicy 0
rerenerale power hack wa Lhe possior suree alse makes
thom an energy saving device, Uwver cimee this encrey
savings can rdfaet the highar cosr of these eomtenlz=,

Synchronous Bectifier Controls can ho nsed cithor as
lime regeneracion eomrrols or as 207 Tine eoltage to D
i loagee comvertors fiw poerine the LA bus of ac AL
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AC Drives

I lmw eocncsaned cothool, the svichomiou s ety aud
rhe AL v hoth caecive their inpme posesr foom rhe A
sy, The AC eive™s THD Ts termibals ace also conuecrsd
Lo ke DO lenmioale of the svnchronous reciiler, Tocer
reseueraliys conditiets e svcheonon s weeridicr chamneels
rhe cxeoss T Tms salrage, hased anoa peeser lese], hack
the AL ey Lo,

Io svichwanons reclifier confool, the AC deive Cor a gooup
of A dnses) is conncercd dimcerly o che TOC anbpat of the
srowchwonons welifier <onwol via e divve THC Tus
Lerocitls, Qs bepass e the AT Doe sl Qe A drive's
diade leidge Loor eok]. Wil muliple AC Joives
corneeiod ¥ia a teoratan s o the svecheanan s
recllien reseraralive coeley 1s slared betwoa the
marcrieg and eaerararing deives, thus saving power

When Is External Braking Reguired?

Nob every repeneraliy e smarion will reguiie exrecoal
bk Boad wine . B the repsueralive exersy tosooall
coonzh to be pead iy abeocbed by e DO bigs of Qe deive,
rhen an exrernal hezke sall not e racessay, A
codbdatied ol extanded decelaration the, wdicesl
charge i spead and mechameal ysrem frictico will azsis

ut abseabiug B eXoess cuerey,

Aoduive aperating oo 80 VAT poveer will Inve woionioaal
bus seltpee of 030 VIR 325 VDO for 230 VAT Crivea).
G0 VAT drives are Uy pically desipaied s operate wills TniC
bus snltaes levels up o SO0 S T () VT fior 230 WAL
drivest befrrs fripping. The regererative coergy masy he
sirall cocuzh for the DC Tms oo rcoradn vosdor 5060 VT,
Torpicalls, if e wegabarative bocsepowear 6 IO o Less
b the didve Dowssposwer raloey. sxteroal brokoe

b waae will sl b requied,

Caleulating the Regenerative Energy
1 Dereponios S sppocdfovels poofile of e appelicacioo;

Ml = misim s peed
M2 = maximum spacd
11 = fal cvele oo

2 = decoloration fims

2 Calenlare or alstain the sysrem ivcmia data:
WK — WK LW koL S G
Bhere:

WK s = rovtul systerm incetia
W= muotar rotar incetia
Wb L = deiven heae imertin
(TR = greqr eatin Bletined sy mestor eevolarniemsflrivern load

rcvolrions |

3 Calewlate the regeneration? or heaking tornque requiced ro
dcealevare the Tradd.

=k

T, =W, M2 %11 T

- I

A =17
Whers:

T, = lraking oo i 1hs

T. = friction rorsnue

1y Calenlare the besking HI recquined scrop speo:

P =T, %2

Fidjdi
3230

3 Thee valve of TITF v powe be campined f the deisie
carin gt determine iF exrernal beaking handweare iz noeded.
WiHPr SHP 3 T = 10%, cutemal eaking

Ly | n- - -

hardware i= recrmumended.



Sizing External Braking Hardware

It the eosnlts af sbepe 3 indicare the need for exrernal
hrakling hardweare, the follosing addinaeal skops will
assist in peoperly sizing an esrernal heake anit, Te
decermine it rhe brake wnit masts the aprlicacion s nocds,
rheee e ms rensr e dobermmined: aweeage (e

gerrranon, pealk powon, akd peak reaerscation eneenr,

00 AR g rorrer goncranon is calonlarsd as falleass,
assumirg the doceleratior carc iz firear
HP* =T, F N3N 2 =]

S2RM 2

Ty Coereant thes ogeneraion TIT o seares Ao raas Tomer’,

Wars =1 7744

=l

H Peak regencration wares can e ohfained by usirg rhe
HI' calenlated ieoarep o acd erevering moamns, This

[ak regenaerarion (wals 1 cneegey muat be losy thar the
ek ware ratine of due braking i,

Determining the Doty Cycle

Ui 'The braking dury ovele (percenrage of fime dorcing sn
nperaritg cvele when heaking ncenes 1, must he
doecermived A tepical operating evele comgizty of on
aceelerarinr mesdz, 3 mrnicg ar ser specd meds, o
deccloration rorle dancd finally a reat or 2oen spocid mdde.
Braking occurs duviee the dece lecativve e,

Dugy £vele = Beakivg rime
{lvele ome

A lovaeer ey exvele percentage will alless mnes fime for
resisrnr enold Irasre. This will affoer eesistar sizing and
sclectinm., A dury eyele of 50% nr loss makes sanbhar
hrake covtrol o eood solution. Bor dure eveles near o at
100, Tine regencearinn control is more suitahle.

HELTANCE
ELECTRICES

Galculating the Regenerative Gurrent

[Th The regencrarive enmene mse e eompared fo the
cirrent rating of the beakng wnit. Tha regencranve cuiront
remiafb ned cxeced e rared amps ef the brakivg unit. 1 sing
the hraking HIP feeemn srep <1 dhe frllaweings rule-rst= thumly
frremalaz con be used ro caleulate e regeneranive cnreer:

AR Neives Iw"

1.27% HI?
IETLE]

24 HI?

30N reivesg |
CLPE | [LERLE]



AC Drives
Snubber Braking Kits — Description and Selectfion Information

Seublbcr hrakes comsist of (e companwrets  buaking Specifications

reanaiarer Cireminy and & cesmisronr o ser ot resisrs, Some = R Vollage: 3-plaee, +10%, - 20%
AC Jeives o maentacezd sach budde o secablber « TToarz, 30 60 ITz

reansisrnr circuiby snehoas the GYIENRSE Bonkshelf = Lepwt Cugrent: Beated I curred
drive. Thise doves ouly eoquins the adduion of o propeely « Comwetions: D T s, asomed,
slvec tesialon deler b tables 5 aud @ Lor restsbor Kils aud e A0 Tine raingle phase, rated
sizing toviranony, Fop dives coquirivg su cxieenal selbgs — 1005, 240, S0 alk TTzY
b (romeiston teler wtable | Dor conplele seobber = Auljusteoente: Noce, auloealic
buakivg ks oo tables 2 feough 5 far s pavate simbber vodtage level

reansisrns and resistar kirs,

Cureol Liondd; To gated IO currenn
Mazime O e, 60 seeamds
ﬂﬂmp-fete Snulber Resistor E!‘E.Hﬂg Units s Cperuting leniperstures Ta0-0
Conlaies botha Suubber Tooststior ane Soubber Reslstn
= For 21 530% Dury Creles
= MNEMA | Eucloesd ;
« TV AW ATR Y

Humcidity: Beles 905 nom-conden-ing:

-

Atrnosphers: Free ol cormosive gus o dus
Fuvel Indizaors: DC bus Lunp, ool poser Lowg,
welive braking lump

Table T Complefe Snubber Brake Kits Selection Table

Lamfnums

Daty Cycic
| Hes H L&
—— e, av 4m 1M ra ez g b5
gkl TR 3 i 2o 2iF, 152 P &5
A au 1 1m alf e yz s
1R =10 IR a0 &0 £ s g a2s £5
e il 120 t00 iE, 12 a5 s
N 20 cm oM s g2 g3z b5
P " iy il 12t 1200 K, 162 a9 &5
e, K T e I iz 0 s
e mam w0 b [0 1300 BT 1% 2z &5
i By e EiY ﬁ i - P i i 52 M
S ea g 0 I20 1300 s iga aac BG
BT f 16l e 2K, 13 il 23 LS
i T R, ot 1w 114m) s e e us
S P 15 4m 4mm s 162 a7 &5
e, it i clan s W g e
IO 1 am 10 S 182 a2 &5
AR A BRI 75 A Zim P . s i5
e 1 s e s I TES I
P 75 & B i %2 ass &5
Al ‘Hha LG Al Tl 1Al ‘1P bl ol - hh
B N i I 1811 s Iz 0 s
s TR T 4i 1200 e i, e A &4
Tl G0 PR | “h THILI THEIAl “IFa | HECS | B 1 8-
EEE = ear = = -
121 4504 S i i il % G e
A EEmE B B u gL L Ui Iz s L
*h N2 AR TR HY, a5 1T 1 K, 152 1il53 LG
o sl T i cln IR Mz i li%
3 -F TR oS T 3 10 120 §iF 12 asn 45
PR | N dh THdl TIEILAl “IF= | HeS T TILh
. o5 I i fzaE i20d ira e d2s b5
' e E 15 16 100 4, 152 i1 52 &5

Wiz | popedE s 2 L eomplets sraaber s wat oaking kic cvculale the pack and evarsge rageserzris power of roe applicznoss, 12 curlines in
srepe oo wugh S ofte pertand averge somer coanot b coboulaled oz en ot ome walues froanens aoch s svsiam ing T selesr the booking
usirs abecve hased oo the drve Fessepeocer saling wod <he applcezcion doly cvs e,



Snohber Transisior Braking Kits

Snulther rransistr braking kivs prosics oansisome circaitry
four AL deives requiritg an cxrernal hinking fransisrmr,
Snubhor rransismmr kKifs arc available e IP20 caclasimes or
a5 Npen chasais cansnmcrion.

Dpen Chassis - Snpbber Transistors Kits
« For 20-11% Tty Oveles
w SN A0 Y

Specifications

& Inpmr Tenger: T-phase {hassd nnoeatirg)

« Fao Inpnr Yaleage s Decived iokeoally

o Herte: H1-r40 He.

= Inpae Current: Rated [H cuarrent

s Comractines: Theive T s, groumd, inpuat AC Tire
cgingle phase, catesd voles +10, - M5 MI-600 Hz), eesiztor
nrir

= Adjusrnrsntss Moo, aureoaEnic seltaes el

w Coereat Limeit: Toocared PIC cucreng

» laximnm On-time: S scloction tahle 2

» Clpereiling lemperure: B-a-O

o [lonidily s Belos @095 pou-conslensiog

= Avrosphere: Free ol cornosive pue or dust

« Punel locicators: DC bus Loop, contrad povess Lo,

active brokige Luup

ik hay
L |lr'l_|l':?|I|| ldl||'1::_|ll'i r.'_ti:il:lllll
WulldgH | K1l KUH HAL -hme
- A - ™ A A e w1z % Eam
Jcky i 171 3 - 3 TAlELL. e . & L
e i LI | ] AN LR il = & LM
e IZIRE, e o) TAl G Tt 1@ = b
el o 1 E b m tAlGEe ol = KB
e ety [ o 122 3 TAlEeL all | S L 1]
ol [ o |0 [ E AT TLR gl | [ E R H
A A HE TR T TR i ™ 1 L
E s F 2ho CITIE L L I

HELTANCE
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IP20 Englosed - Saubber Transistors Kits
* B =200 Dy Cveles
w 2R, AN Y

Specifications

s Jrpur Prsecr Merivedd fiewn T30 Tws

= Han Irpur Volrage: 1-phaise, 115 VAL

o Hoearz: A0-00k Hz

= Irpwr Correne: Kared D0 cureent

s Coneections: Dnse T s, aeoued, iapot
A T gaiegle phasc. LS WAC, 50 Gl TTz),
FCRIArnE 11T

= Adjusrmenrs: Mone, automeatie volmge ol

s Currenr Limit: Tree rated DIC cameens

= Blasinmam Cro-tiree: G sooonds masimum

= Dperatioy Terperatuce: 9-300C

= [lmidivy: Belew Q05 pen-cancieusing

= Alwwospliere: Free ol corrosive gas o Just

= Fauel Iudicators: D0 bos Lunp, aoctive brakiog g

Table 3 IP20 Snubber Transistor Kits

5 Danci
Al Lim I

Ll ape A H

TR 13 & Y o RS T

2 Wi S w le: W R N
Wb LD L (1 W PR N
W 1 12 i} W B e
WiGTITH 3 i '\ A ey
W TS 73 o ' N i

EH (dmin gllre 0 z W I 4 AT
KIRTRT- 20 3 z ' TM 4 AT
L e ] A% i £ T ] -
Kitwbl il Xl 2h W T

Mubes wles march ng 2o sisker Rib sl sesisbroe, s irepoctanl b
AT A RCRATA T Chs prapes shmacs, The ol mags e Ee cqual e ar
Fr=aler rhan the cthreage mwoing of the mansisec |- e tesiaoor cbmage s
o o £ v T of e Arrs L B moy ce2ies wrhic v ooh cesuln o dan-
ags pothe IVEFIRG Iansatar o0 die drees, IF 1he Sesi=pd chnmg s 5o
izl ik v i arakiing Wil Goenn

o procerly siFe A snukbsc pansisenc AL O o ape e regzceranns
cur i af re eanliear oaas surance o spe S rhongh 1 Fr regens-
alieE Ciporenrer e ke culaned R i s iosgn wnhies e ireme el
0% SEmem e, the Cive wosepawes 2an ke nilpdes e mulenr
reama feomlas o arep 11



AT Drives
Snubber Resistor Braking Kits

arnhhor resistor braking kits conziar of 8 eosiztorn, oF 4
vombInuliorn o Tesisls, pevkaared in o P20 enclosume
Fow casy mounonge ancd malchine with a saubher mansisoor
kil Luhles 4 and 3 Lise the snehber resistor ks avuilahle in
P20 encliaures, rarcd tor i MBS dooy oveles, |iose
PO SO O Lesisuome with Tatims ww listec in lahlos 4 or 5
(e, prealer Lhan 20% coly ayvelel neost e obeomned
clircedy from a dvired party woridor,

IP20 Snubber Resistor Brake Kits

= For 6-THER Duty Cyeley
= 130N, 4 Y

Specificaliens

* Oiptiorul |ar Lopul Wil lwee: 1-plase, &0 He 115 WAL

e Connectioms: Peive 10 bus, rawlt contacts, opuomal Fan
AL npul hre el fangle phase, 50 Ha, 113 YA

= Acjustmenty: Mone

Maximum Cm-tims: & secomls

Clperaring Tomparanee: -1

Humicirsr: Belomr 0, non-cnrder sing

Armsphere Broe of colrosive 2ns o vist

Fanlt Taclicare: 1 % O cantaet vabesd fe 1A G 2 VT

cot L5 A 2 T3 WAC Contact opeins o over-

tenperilure conditieo (5340 er hiphe )

Table 4 230 V Snubber Resistor Kils

Snulthar Braking Wztis Jmaisions Jn
Arsistor Braking [k Pt e

KH LN HR g |

:::II: ! -E:? FeA :11 ST Rm 4 g7
B e
g | e B g 5w pm o
S O i b

::2::' 4 e PR E.': ki 1% TR 7 @
S i " a7

::;::F : 1= B a_: b [H 3 1T 4 &7
i ; : i

:::I: A -Eq:,- A4 q: R - T R T
:z:::F i _-.T:.- e :.:I-I 13 i b T
MEI R L
WHTF 1R o 45

h':’l‘ilFH'-I':':FF it e e M 19 b T
i S UL S R RS T
ok A F

:—:;.ﬁ:: O g LA 3,:' &0 i T S

| |
Ny A0
- il

Ecikinly Bally TR T T
Bridhing | Duls A | Laeed
HF Cyrdi Pazk | Gl | Bargis | Ohinls
[ e | i | 1%, zn
Pt T T OETE 4 a7
Al irs e
ATy W e
2 140 Z =10 a4 A7
ALy s 1k
AL R [ Tl
K g = R a0
AVETEAY S 3 e Ras 1% 2 i 4
SR Ar I
d piac] 78 4 11 s oAl
A "3 HE
Arielbr " T
] 4000 5 19 a4 A7
Al b FLH L1k
Al M Lhioh b
1] H 8 o I S
Ao W elfy uy
F ALY ETE EH £
g rai. i} 2 Bl a4 An
F ALY | FREE 73 1}
A RN " LS
q (g 1 15} ET era 1 AN
Al A FLe 1.8
AR | a7 T 157 - . —_—
AETEA R ] AN Gk &
e | R (e S
I ] G 44 En T e
A K- (08 il
AR "t Tl
s | EDCD ] | T I R R P
Al G AAP5 HE |
Alnrs) kG el clfs e LA | 11 Men &2 Z:
ARV i s P LI I 1| B [ h R B R
TSR 1= s R 1110 IR | L] F = - T R
Soode; Whez mawchiner a mesies ko wdth b sooiaber lonessur L, oo wh
bz . hias o buili-in makine ceagiseer. ol i corpeenoan v salea, 2 ce sl
ay thy o ohonaae, Toe chmaks ows! be egual b oer seoes thaa the
womma Tk s oo ke lnzadsioe I Ghs cosisler shmugge Us cow Lew, o shan ol
s e Dol bus muie soewe, cee dliner = Jamsze weole brolong sansisue oo
drg e, I thoe pvsis s oboanss fa lew Dl S0 1 o boabdon will e,
T deloom e the proeer s eaubbes sosiaies ki, cedoulaly The -ssdd ool
A e s repesersin asoweD ds D bedo s Juis encle asuitcneenl as

wiodimesd o sleus 5 Uemands L3 L5 o sesepessiv s boabdowg aesd i waous
dnlz, el Tbevemad lemes i dos, wilh bocer peosods ol zes. the seaslee kil
o e sewdd ndne e ansliolazeons v ralizs 10 he tezeaeraiee brokiz g
cindivien 15 Epsalive and Il the fesistos kil muse be ceed accerhng o
Sz sl s dube oy ile ol com o, s s caliser



Snohber Besistor Braking Selectipn
information

Tahle f prroveicles snuhber resisror sizieg informaticen for
applicaticas naing the (KNS E Bonkshe IF drive.

Tahle 7 prevides cenhher resistar sixing and appreopriane ¢
mrarched chassis sevle sembiber waresistor kis far
applicatians with 20% ar greaber dury oveles,

i e

hy: il
0N
:}” rﬁjl i
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Tahie 7 Snobber Resisior Size for 20-100%
Duty Cycles

1-5

1% -1

Ta.1n

1= &

L]

[LIL]
L)
LIRS

Ao

G20

Table 6 Snubber Resistor Kit Sizing for

GVI00/SE Bopkshelf Drives
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AC Drives

Ling Regeneration Controfs

Line regeneration connrnd: ars hese suitasd for applicarions
recniring fregquent, eeperirive sracts and stops or
apphaaticons regniriag e AC S 1o hold lack anoa
regenerative losd Lire regercrarion erneends do ot
raciare the large amounes of heat that can eadiare trom 3
ennubher resistar. This radiared hear st be consicened
when applyving anulber resiztors inosmall mechine sy
nr near apering personnel. Kinally, Tine regeneratior
corhals channel rhe crenss regencranvs cnorgy back ka
rhe ACT prawer ling, which prosvides the additinnal henefit

i cnerey REvings.

Energy Savings Example:

It a drive rared fre 200 HI® fully regenerates iven o smalhar
reaigror gric curing 20% of the application cuty evele, dw
resisrnr grid actnally dissipates TYE watts iv hoar JATHEP
E M T wrams TP, cweny fime the Taad is stoppeead. TF
rhe apedicarinn mns 1 honres o day, 265 davs pee year,
soopping AP of che fime, the wasted eneeey secail coful
20,030 KOWH REA W w0 Hrs = 305 Dages! 100K weatts
pot KWL With an assumecd encrigy onst of 308 por KWH,
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