{ INSTRUCTION SHEET D2-3083

REPLACEMENT REGULATGR
FOR THE 3/4 THROWGH 5 HP

HELIA NOE ELECTRIC ‘I.Sl' General Purpose A-C ¥+5 Controllers

WARNING |
BEFOREIMSTALLING AND/ORADJUSTIMG THE |
REFLACEMENT REGULATOR BOARD, THE |
QUALIFIED ELECTRICAL MAINTENANCE PER- |
SON WHO 15 FAMILIAR WITH THIS TYPE OF
EQUIFMENT AND THE HAZARDS IMNVOLVYED
SHOULD READ THIS EMTIRE INSTRUCTIGN
SHEET. FAILURE TO OBSERYE THIS PRE-
CALUTION COULO RESULT IN BODILY INJURY.

DESCRIPTION

Thiz instraction saee covers the mavs ard
repizcerent ol the reculatorpriniod circuit 5osrd
al tie 34 through 5 HPE GF 1000 A-C W3
Contraller,

All of the Folaowing remaval and rezlacermers
grocadurasare 1o be periormed with gil power Lo
the A-C W35 Drive disconnecied

INSTALLATION

1. Dn=connect all powear o the A-C V45 Drive
nefare instzlling the replacemant regulater
noErd,

2. Qemove the coyver af the A-C YWa3E Drive
Contraller oy cosaning the 2orews al lha corn-
ars of the covar,

i Loosenthe twoscrews o the left nang sice af
the Coantraller and move the =lids Sawn ta freo
tha ninged cparatars pansal.

4. Bolate the operator's panel forward,

DANGER

EQUIPMENT IS5 AT LINE VOLTAGE WHEN
A-C POWER |5 CONMECTED TO THE A-C
VaSDRIVECONTROLLER. ALL UNGROUMND-
ED CONDUCTORS OF THE A-C FOWERLINE
MUST BE DISCONNECTED FROM THE CON-
TROLLER BEFQRE IT 1S SAFE TO TOUCH
ANY INTERNAL PARTS OF THIS EQUIPMENT.
AFTER POWER |5 REMOVED USE A VOLT-
METER AT TERMINALS 147 (+) AND 45{—)} TO
YERIFY THAT THED-C BUS FILTEH CAPAC]-
TORS ARE DISCHARGED BEFORE TOUCH-
ING ANMY INTERMAL PARTS OF THE COM-
TROLLER. FAILURE TO OBSERVE THESE
PRECAUTIONS COULD RESULT IN FATAL
INJURY.

TAGEFE MG TS, TAGICAT & 1AL,
1AM P AAGE DR 1 AGIMT S 1AGET0;
1AC205 / 1ACZI05

. Werily thal the replacemert ragulatos board
nas the zame part numbar as tha crginal
board by referring to tha part numzer near
the lowear right kand corner of the board.
Aefer o Figure 1. The 3’4 through 2 HP
Conirollers have a part number LHEL-1; the 3
through S HP Contrallars nave & par number
I-HPI-2.

B, FRemova the regulator bogqd connectors a5
indicatas in Fgure ™. Tha canrectors gshouls
be ramoaved by aragping the conneczors
avoid pulling aut the wire,

7o Bomavets fouraorews [ocited at lha corners
of the regulator board apd &0t the scoows
asida. Femove the regulator beard.

4. hMauatthe new regu atorboard intie contral-
ler using the four mounting scrows which
WERFE PRI LWL

3. Reconnest the connectors by matching lhe
connectar numbers stamped on lha Sarncct-
ars wizF the connactor aumber stamped on
the reqguialor board and by referring o Figurs
1. All the connestors sre <eyved and b wirs
caolors are identified in Figura .

Connactar © J3CH] should be conrnected
wilh 1% wirg. O, wisted as snown in Figrrea 1.

Mate thas connactar E (BCN), 18 only used if
tha controller is squipped witk a Digital Fra-
queancy Meter of the operator's parel

REGULATOR BOARD ADJUSTMENT

Thz rapraement regulgior boarzs will be snipped
w.lh [he adjestmenis 2et at the standard vauss as
surimarized ininstruction manual D2 2084, Do

pending on ke adjuslmants maco &t te orig nal
starlup, lha replacemrent board may have o e
adjusted aiter instzlliation 'noche oomtroller o
matca the original setings, Ieitial adjustments
shau d be made as [0 lows:

1. Switch F {15WS, shouls be sel at ihe same
position as that of tre pricinal boare. Rafor o
Figurs 1 tor swilch T lacation.

Z. Jurrgers Goand H should be in the same

position a5 that ¢t the origrnal board. Refar to
Figure 1 Tar the Incation of jumpers G and H.



3, Patentiometars 1P through 7P should be 9t at
the same scale position as the original board.
Mo adjustment shouid be done [or potantio-
meaters 8P and 3F.

The accuracy of the potentiomesers is 20% at
the maximum setting. It may, therefore, e
necessary to adjus: the potentiometers lurthar
when ths controller is started up.

. Reapply power totne controiler and varify that
the controller adjustments are satisfastary by
operacing the unit, H readjustmant is requiiad,
proceed to the “Final Startup AdjLstments”
beal .

Firnal Startup Adjustments With Power DN,

eny ¢f the fallowing steps cannot Ge mads
beczusea of a contralier problamr, go loYSaclon 4,
Troableshooting.” v Inatruction Manual D2-3084

1. Make sure the moior power leads are discon-
nectied and power is OFF.

2. Salthe voltriater on Lhe 300 YOC (1550 WD0C
or & gimiar high voltzge scale. Connest the
volimeier 1o terminais 147 (—) and 45 (—) on
the O-C: bus sagpaaitar,

DANMGER
ECQUIPMENT IS AT LINE YOLTAGE WHEN
A-C POWER IS CONNECTED TO THE A-C
V5 DRIYE COMTROLLER. ALLUNGROUND-
ECCONDUCTORS OF THE A-CPOWER LINE
MUST HE DISCONNECTED FROM THE CON-
TROLLER BEFORE IT 1S SAFE TO TOUCH
ANYINTERNAL PARTE OF THIS EQUIPMENT.
AFTER FOWER IS5 REMOVED JSE A VOLT-
METER AT TERMIMALS 147 {+) AND 45(—) TO
VERIFY THAT THE O-C BUS FILTER CAPACI-
 TORS ARE DISCHARGED BEFORE TOLICH-
ING ANY INTERNAL PARTS OF THE CON-
TROLLER. FAILURE TO OBSERVE THESE
PFRECAUTIONS COULD RESLILT IN FATAL
INJURY,

3 Turr the Run/sdag switsh on to BUN and ths
Aula/Man sWwiteh o MAN,

. Tuorn toe PWD/BEY switch to FWD.

Wit ke Speed potin full counterglookwiss
posiion, turn the powear DM, The waltmetsr
will read the D-C bus voltage as determined
by the foillowing formula:

a Fa

0-0 bus voltags = 1,38 x (A-C inpult woitage)

Therefare, it must read 310 VS when the
A-Ginput valtgaes is 230 VaAG

6. Turn the power OFf. Hemove the voltmeter
after confirming zero wcliage. If vou have
another voltmeter, you can leave nna vallmetar
as it is, bagause yau can usa lhe ather volt-
rrater for the next step.

Set a voltmeter to a nigher-then-250 VAC
woltage scale. and gcannect fo twa of tha thraa
tarminals, 807 (LYY, B02 (V] and 803 (W) at
your option.

7. With the Speec pot in full counisrclogkwise
position, turn the power N ard push the
Start/Stop switcn o START.

B. The Green AUN LED {2 LED in Figura 1] on
the regulator board shouid come on. If the
Min Hertz ig al the 2erg sctting, fully cownier-
ciockwise, the valtmeter mustalso be zer. if
a diffcrert setting is required o obldan tha
original adjustmeant, proceed o Steg 9. 17 a
differant seHing is not ragquired, orocesd 10
Slep.

9. VWHz Adjustmenz
Singe the output voltaga of the PW contral-
lar consisis af tne fundamental voltage pius
all the narmonics, the harmonic content must
be subtracted fram the tofal BMS voltage
reading measurad, Lo Ghtain the true fund-
amenial torque producing voltage.

The fundamental cutput valtage squals the
measured output voltage moros 40 volts.

Sincadifarant measuremont insirementsyield
different resultsthefollawing test equipmentl
is recammendas.

Triplett 530 or equivalant
Fluke BA20 or equivalent

The ¥/Hz setting can he adjusied by the
Follawing method.

moota: Adjustment of the VW/Hz pot snawd be
done with the motor disconnacted.

® Ohservatne molorsrated waltage and rated
fraqueancy.

® Turn the TBST pat (5P tuliy COW.

& Turn the Min. He pot (4P} fully CW. (Fre-
guency will equal approximately 35 hrertz)

* Turn the speed pot fully COW.

& Position of the Max, Hz pot need not oe
changod.

& Pressthestartswitchans allow the conlral-
lar to reacnh itz stoady state speed. [(Afer
ramEing up b this pointundear aceel control)



¢ Adjust the VAHz pot by measuring the
voltage between terminzglz 601 (U} and 602
iV, then turning the VWHz pot [YF) until the
fnllowing waltage is reached.

[Motar's Aaiad Voltage) (35]

Yollage =

r

Motor's Batad Fregusncy

cxempie: Motor rated 230 4V at 80 Hz
Yoaltmeter reading -
{230] (58]
+40 =174 Vols A-C
&0

Treactural fundamen-a voitage =
The voltmeler reading —40 volts
Inthe aboveexamgle, tne funda-
mentsi voliage =

174 — AD = 134 wolts

10 Min. Hz. Adjustment:
IFthe conirollaris equippes with a freqguency
meler, do the adjustment whilz watching the
frequercy meter.

If not equipped with the frequency meter. -hi
(oilowing meathed is recommended,

DANGER
ALTHOUGH FERO SET ADJUSTMENT OM
THIS CONTROLLER ALLOWS FOR ADJUST-
MENT DOWN TOQ ZERD SPEED, THIS ZERO
SPEEDSETTING MUSTNOT BEUSED WHERE
THEOQOPERATORMAY RELY OM A MAINTAIN-

ED ZERO SPEED. ELECTRICAEL NOLSE, IM-
PROPER WIRING, POWER LINE, OR MAL-
FUNCTIONING COMPONENTS COULD CAUSE
THE CONTROLLER TO TURN ON WHILE AT
THE ZEROQ SPEED SETTING. FAILURE TO
OBSERVE THIZ PRECAUTIONCOULDRESLULT
IN FATAL INJURY.

Witk the [reguency ranges jumpear in the J1
position, turn the spaoed pat woabe full counbar-
clocswise posTion and adjust the Min. Hz Po
AP} Thie pot ssaleis divided into 10 divisions
from2tc 13 Thapo! pasilior Degaals O harlz
autput frequency and positen 14 cquals
aporaximately 3% herz output frequency,
Tharafors, gach divizian equals 3.5 hartz.

The pot pozition can be determined with the
rruAtion
Min. Hertz Pot Paosition =

(Oesired hin, Herz)
25 3]+

11,

PMax. Hz. Adjustment:

If the contraller is equipped with a frequency
mater, do the adjustment while watching the
frequency mealar.

Adjustrhe Max. hertz Pot (3P altar adjusling
the: Min. hartz Pot.

If not equipped with a frequency meter, the
fallowing method iz recommended.

Since the Max. Hz. equals the 2pecd pot
gotting pius the Min, Hertz setting, use t1e
following relstionship to approximate the
position of the Max. Heriz pot (3F)

& 1ah
Max. Hertz Pot Position -41.2- oo

Where Focquaisibe desired Max. Hz. minus
the desired Min. Hz.

Exampla: |fthe desired Min. Hortz = 30 [4F
sl 1o 7.8 by Step 14) ard the de-
gircd Max. He. is to ha BG Hr ., *ha
MWax. Hz. pot pasilion 1sas imlaws:
Max. Hz Pot Pasition =

N | 0
12 = BO—30)}8)+1 =548

TnsMax. Hz. controls may have 1o be resdjuse-
ad Lo the actual application.

(8111

. aet the FWDAREY switch to REY. The wolt-

meter reading should decrease to 7aro ocnce
ana then increaze back. If the FWD/REY
switcn is disabled no change showld appear
in the voltmeter read:ing.

. Bwitgh the EWLEYREY switen Lo FwD.

14, Switch tha AUTCOMAM switch te AUTC The

17.

spesed referance will ba changed to s 4 — 20
m& Jor 0 — 10 ¥OC} signal instead of the
Spaed pot. fthe ALUTOMMAMN switch iz disab led
go to Step 20, The voltage reading will not
changs.

. Swilch the ALUTOMAN switen o AN,
. Turn the Spesd pet 1o rsro, and push ko

Start/Siop switch to STOF. Turn the input
pawer OFF after confirming that the vollrmeater
redds zaro. Dan'l progeed o the next step
before confirming that the O-C 8o Yoltage
at tarminalg, 147 [+ and 45 () is zero.

Connect the mator power leads o the Control-
lar,

. Turn the power O and push the Start:Step

awitch to START.



[9. Tern the Speed pot slowly ciockwise and thea
motor will start to rotate. |f the shaft rotation
iz inggrract, push the Stars Stop switch o
STOP and wait until the motor has completely
stopped. Turn the input powar DFF.

DANGER

EQUIPMENT IS AT LINE YOLTAGE WHEN
A-C POWER IS CONNECTEE TO THE A-C
YxSDRIVECONTROLLER ALL HNGROLINE-
EQCOMNDUCTORS OF THE A-C POWER LIMNE
MUSTEE MSCONNECTED FAOM THE CON-
TROLLER BEFQRE |T |5 SAFE TO TOQUCH
ANY INTERMALPARTS OF THIS EQUIPMENT.
AFTER FOWER IS5 REMOVED USE A YOLT-
METER AT TERMINALS 147 [} AND 45(—} TO
YERIFY THAT THE -C BUS FILTER CAPACI-
TORS ARE DISCHARGED BEFQRE TQLICH-
ING ANY INTEEMAL PARTS OF THE COM-
TROLLER. FAILURE TGO OBSERYE THESE
PRECAUTIONS COULD RESULT IN FATAL
INJURY.

Aeverse any two of the three moaior power
leads.

IF the moior leads ware reversed in S=p 149,
turn tho powar ON and pusn the Start Stop
switch to START.

21. 'With 1ha drive coupled to the machirc, the
willage sobst still may notbenighenough to
break away ar accelerale Lhe Ioad within <he
currgnt limit of the drive. The voltage boosl
snould then be ingreased uriil sither the
mator pedarms progery or gurrent limic is
reached. If satisfactory adjustmenl carnot be
reazbed, contact vour RBedance Eloctric Sales
Oifica.

22 The current limit iz preas, asted far 110% of
1 motorsinewave currentrating. To agpasl
current limit becween the range of S0 (fully
countercleckwises and TH0% Hully clockwize],
turn the Current Limit pot 82 nacessars.

Il
|

23 TurnibeSpesd potto the maximum clockwize
pozition and lhe sotorw agoelarate slowly
o maximum spocd (83 Berlz). il 80 Herlz is
not reachsd, thiz may be dug to Surront
Limit. The Sonirollzr is not designed 1o
suoply 150% of tne current ratlirg for more
thanana miruie. Contaci your Reharca Elactric
Salas OHice, if satisfactory adjustmenrt can
not ba raachsd.

4. Tarntne Speac oottozaro and tha moalor will

davdlarate ta minirum jpeed according 1o
the Min Mz pat.

25, With the Speed pol al zera, gquickly turn the
Speaad pat fully clockwisa. |f Ine acceleralion
time is tog long, turn the Acceleration Rate
pot (TP aquarter tarnclockwise and accelerate
tna motor agrin. Heosar the motor acoseration
process until the dasired acceleration Sime is
achieved.

NQTE: The shartesr acceferafion time Is imited
by The gurrenl fimil cirguit, When fhe Acgal-
gration Aate pot o longar has any affact, the
dcoeloratfon ralc i3 af s maximum for the
apgiication. When the motar iz in acceleration
whila the current /s limifed, fhe socalaration
will ot ba srooodf. Te avoud (hig, (s Tha
Acceleration pot (1P stightly countoroiock-
wize,

26, Turn tha Spead pot fully clockwise and wail
until the molor reacnes top spaad. Quickly
turn the Speed potto zero. Ifthedoco cration
tima is toc long, turn the Deceleration Rate
pol & guartar turn clockwise and decelerale
thematcragain, Repeat the moter dacelarabian
process until the desired deceleraticn tirne is
gchiswved,

NOTE: Tha shorles! decsfarabion fimg iy
timited by tha voltaga Nent circuit. Whon the
decelergtion Rate pot no langer has any
effect, thedecelerafion rate iz at fis maximum
for the appliicatfon. Whan tha malfor is in
deceieration whilc the O-0 bus voftage 15
firmited, the daceleraliion will not be smaoth.
To avaid this cordition turn the DEC gof (2R
shghlly counleroiociwise.

7. Turn the Speed pot countarclockwise and
wiit 1ntil the mator spead comes ta zero.
Then aet the Bunddog switch tao 200G,

28, Turnthe Speed pot a quarter turn Clockwiso
and pusn the Stant/Stop switch 1o the Stant
posidion, Tha matar will rolate while the
atart/Stop switchisneld In the Starct posilian.
The speed fesends on the Speed pot sctting.

28, Turn the Spesd pat counterclockwise, and
turn the Aunsdeg switcn back 1o BN,

. Push the Starts/Stop switcn down to STOP
and lurr lha ‘nput oowear CIFF

Thiz comploies the final startup asjustmenls,
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Figure 1. Requlator Board [Front Yiew)
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