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INTRODUCTION

EMCOsSoid State Vofage Reguiaing Relay Type EE301- Eis used for regulating
the secondary wotage of power tansiomer  wih oHoad tap changer . The required
deadthand setings ae set by seing  the L &Rleves  independenty. The Time Delay
sig onte fot pad dmeies  te ey opeaios o momenay fuduaions o
the reghaied volege  Thus redudng  the number of operaions of te tBp dhanger.

Whente regueied  wolege faks  beow the spedied Under Volage imt, the condl
s ae adomeicay boded ie tee B movdage oredon

Tresy wesd sd s doky wih ieesss b Ry adke Tem®y b
ofdrawoutconstructionandtheunitcanbeeasilywithdrawnfromthecasefor

seniang. The oupput, input connedions are madetrough aterminal block Honever
a nomd precauionsicare in  handingSiorage shoud be doseved as for  a sersive
edoc  dumet

GENERAL DESCRIPTION

EMCO'sSolid State Voltage Regulating Relay Type EE 301-Eisdesignedfor
maximumoperationalsimplicityforregulatingthesecondaryvoltageofpower

tansiomer  wih oHoed tep dhanger.  The deadband  (pandwidh)  can be set by seting
te L&RIMs as requed

The desied time dely can beset onte fot pand and e cod adon Wl take
pece oy  the wage oonues © reman ouste the deedband afer  the tme deby
hes épsed.  For volage comedions requing moe ten oe g dange, e deby B
iniiated apn befoe futer B dage Therdly B resst  avomaticaly aler te
wiege 5 bougt wihn  the sdeded  deadbard

Operdion  of the Rase Cowd Reby s auomeicaly rbed  whente wege Bk
bdow te geded uder vOege It o f PTs Omepar o nomdly  goen reay
oonads  ae povded © efed the Bp dange duing Rase and Lower gperations.

SPECIFICATIONS

AuxdiiarySupply : 110V/230VAC +15%50Hz, 10VA.

PT Supply : 110VAC,50Hz,1.5VA.andreadableon
£52:Y

LowerVoltage Setting : Adjustable between 95Vto 125V and
reackbe  on dgby.

RaiseVoltage Setting : Adjustable between90Vto 120V and

reackbe  on dgby.




Time Delay Setting

Time Delay Resetting

Undervoltage Blocking
ControlRelays

ControlOperation

Operating Temperature
OverallSize
PanelCutout

Weight

Options

Fixed (Voltage independent) Time Delay
coninuously  adustable  fom 10 o 120 seconds.
Instantaneous reseting  wih  voltage  deviation
ooy n gpose  dedn

Nerd bodig & 80V. Resoaion a &V

Oepar o nomaly open poenid  fee  oconiads
of aing 5S5Aa 240V ACar 24V DCressive load
for each Lower and Raise contd  relys.

SngePdseoperatm wih 2 seconds  (approx)
OHTE

0~ 45°C.

92x192x220mm(HxWxD)
90x184mm(HxW)

15« Approx.

1 ) User deired Rase, Lower setings &

Undenolage  Blocking

FAMILIARIZATION WITH VARIOUS INDICATIONS / CONTROLS :

A. INDICATIONS
1.Auxiliary Supply“ON”
2LED

3.'R'LED

4.'UV'LED

5.'LR'LED

6.'RR'LED

Dby s Ot
‘ON'wheneverthe PT Voltage exceedsthe
LOWERVOLTS'setimit.
‘ON'wheneverthePTvoltagefallsbelowthe

RAISE VOLTS set imit
'ON'wheneverthePTVoliagefallsbelowthe

ooy st Udwlege Imt e beow 8V. Ths
LEDWl twmof oy whenthe PTwiiage rises
above85V.ThisLED willbe'ON’,whenP.T.

yy &b

'ON' WhenLower Relay is energised.

‘ON' WhenRaise Relay is energsed.




(

BB CONTROLS

1.Power-ON

Ths & atgge swich which when ON  supples
Andary \Vdage &PTwiage © te isument

2 R S : T B awadde and \vayg fom OV 120V.

The cod s te bwer It o e PTwdage
belowwhichifthevoltagereduces, then

comredve adon wl beten by te mstumet
The seting  can be read on digplay.

3L S . This is varable contol, vaying from 95V to

4.TimeDelay

5. SelectorSwitch

V. OPERATING INSTRUCTION :

125v. Ths cod s the upper imtk of the PT
voltagebeyondwhichifthevoltagerises,

corede adn w  beden by te indumet
The seing  can be read  on disply.

Corede adon tkes pace oy der the Tme
Dely as st by this ocontdl  hes elgpsed ad the
PTVolage coninues t reman ousde the set
loner o Rase ims (U doesna A beow te
Wimi). The ime dely can be st fom 10 secs
o 120 secs.

Sceas te wage sy © bemomioed onte
display. It aso seects te PTwilage to be

dayed

1 Check the PT&Awdiary  fuses. Comedt the PT & Auxiiary Supply to the

Jpopee  emes (34

ad (12  respediel, o te rear pend el

bodk In case separate  Auxiary supply s not avaiabe, then the same

PT suppy can be connected

o bah te PT&Awdary  terminds. Leave the

ut onfor 15 mhues befoe making any setings.

2 DEAD BAND SETTINGS :

St the Rase and Lower sefiigs by scedig te swich and adising the

RSet and L Set poeniometers

o the requred  setings.

3 UNDER VOLTAGE BLOCKING :

Thisisfactorysetat80V.NotethatbetweenBlockingandtheRelease

Restrir), @ hyseress

d SVhesbeenpoided e F te PTwage b

3




bedow 8V, Woodin W oo adhbok te cord adn (e RASE
would be inhibited). Honever, if the woltage rises agan the RAISE
contol  conhues  t remain  inhibited il PTwvotage reaches 85V.
Bodig @) ad Resoaion (V) ae fadoy set vabes uess the
customerhas sedied dher vales

4  TIME DELAY :
Ths s avaidbe oonrd wih variaion fom 10 sec. © 120 sec. The
aduid sing  can be medeas requed. The coredive agon wl ke
pace ony aftr the set Time Delay intenva is eapsed provided the
wege dein passseen  de te & Tme Dy adtat te by
s nat opeaing n UVmode.

5 CONTROL RELAYS :

ConnecttherespectiveL owerandRaise NOcontactsavailableon
the Rear Pand Teminal Bock pins (765 1t operae the respedive
aoniedors,

NOTE : Pease noe that for the operational safety, RAISE and LOWEReays
areinterlockedandhence OLTCwillneverreceivetwoopposite
commandssimulaneously.

VI. TYPICAL INSPECTION PROCEDURE :

1 Conmnect 110V230V AC. Aux. supply to pins (12) of the rear panel
ooned.

2 Cowredt 110V ACsuply to the PTIP pns 34) through a variec
3 Tun onte igumet by puting poner seich ©© ‘ON postion
4 Mde te fdomg  seings  touh the sdedor swich

LOWERVOTSSetting = 112v
RAISEVOLTSSetting = 108V
SetTIME-DELAY Settingto30Sec.

A. LOWER VOLTS OPERATION CHECK :

1 IncreasePTsupplyabovell2V(atleast112.5V), L'Lampshould
mmedeiey tm on

2 The IR Cotd pikee W omeocoly ader D sc fom te st
tmhg ond LU LED Theootd puse W reman ON for 2sc, dfer
whch the Time Dy of 30sec Wl resat  and the cord  puse Wl




comeagain for 2secs. and the cde is repeated.  The NOconiacts on
pns 67 onrear panel connector will dose when LRis ONand open
whenLRisOFF.

B. RAISE VOLTS OPERATION CHECK :

1 Reduce PTSuppy below 108V (@t kast 1075V), but ensue that it is
aboe Wimt @M. R LEDshaud wm ‘on’  immedat.

2 Tre ' RRoomd puse wl ocomeonafer 30 sec fom the indlant  of
mhg ond ‘' R LED Theonid puse Wl reman onfor 2sec dler
whch te TD. & nised agpn A avher Vsc, te cnid pue
wili comeagan for 2sec. adthe ode s repeated.  The NOcontacs
onpins(5,6)onrearpanelconnectorwildosewhenRRisONand
openwhenRRisOFF.

C. UNDER VOLTAGE / PT FAIL OPERATION CHECK :

1  ReducethePTsupplybelow80V,UVLEDwiltumONimmediately
(under this oondiion RLEDwil aso be ‘on). but Rase contdl is
i

2 Rase the PTsupply abovwe 85V, UVLEDshoud twm off immediately.

3 R LEDindcation honever shal reman on, if te PTwlege & di
beow te Rase sating Therase oo puse Wl comeon aer  the
st Time Deby.

4  Disconnectexternal PTsupply. The UV &RLEDs willturnon
mmedkey.  Afler  restoraion o PTsupxy, te WLEDWM wn OFF

VIl. FUNCTIONAL DESCRIPTION OF VARIOUS MODULES :

1 Mans Transiomer : This tansformer is mounted on the base plate.
Thistakes110/230VA.C.andstepsitdowntol0VAC.&15VAC.
viage requed  for geneding e poner.

2  PTTransformer: Thisismountedonthebaseplateandstepsdown
PTinputirom110VA.C.t03.3VA.C.whichisusedforsensingPT
\alece:

3 MainPCB:Thismodulegenerates+12VDC,+5VDCrequiredfor
aout  opeaion.  Thee pn reguair ICs 7812, 7912, 7805 are used
ge rgbed +12V, 12V &+5VDC. Suples. The PTiput s Stepped
doamnin te @ 11033 Ths sgped domnvdege B redied, fieed
andamplifiedbyIC1. Thisvoltageisusedforcomparisonwith




referencevoltagesettings(onDisplayPCB).L,R,UVsignalsare

receved from Display PCB. Onreceving any of L or Rsignas, IC7
generates Time Delay followed by LR and RR commands for

energzing appropriate rely. . The NOcoriads  are brought  out on the
Rear Panel Teminal Block. In case of UV condition, the rdays are
boded ad oo puses ae avakbbe. The IC10 s used D convert
the adog volage ® dgid wviage and dggy the sameon 7 segment
dspey on Dspay PCB.

DisplayPCB: TheL,RandUVsettingsarecomparedwiththe DC
outputbylClandthel,RandUVLEDsindicatetheseconditions.

Seecr swith sdeds the Lad Rseings  and PTIP o be displayed
on the 7 segment display. LR, RRLEDsindicate  the relay operation
condiionTime Deby stings dows the requied tme deby © be st

FUSE REPLACEMENT :

1

Afier  smchng  poweron, te dgpey  indication must come. If & does
notcome,checkwhetherAUX.fuseontherearpanelisproperty

fighiened f te nument 4 does i wok usmew te fue &
cek f it s open. Repace it by anoher fuse of 300mA20mm).

Once agan ensure that te fuse s nat loose.  The instument  shoud
um onnow If the fuse kegps onbonng repeatedy o the instument
does nt wok ngoe o good fuse, pooeed O identy te fak as
oen nfd fdg poesde M

Connect the PTsupply. [ the Instument is tuming on but you are
conuousy geting R and UV indication, dek whether PTfuse
beee F te codion passs een de  fghenyg PTise, rmoe te
sameandreplacebyanother100mA(20mm)yfuse. lfFUVand'R’

indcaion d possy poeed D ey te Bk asgen n Ak
fdg poede WM




VIIl. FAULT FINDING PROCEDURE:

Step-1

Step-2

Step-3
Step-4

Step-5

Step-6

Step-7

Step-8

Check for any physcal damage by drawing out the cage.

ChecktheAux.fuse(300mA)&PTfuse(100mA).lfnecessary,
e tem. Qo nat nerdhage  the fuses).  Tighen  them propaty.

Confirn that the dispay PCBmates propey wih the Main PCB.

Connect Aux supply & PTsupply &Swich ONthe unit I the unit
doesnotgetswitchedON, thencheckPowerONswitch.

MeasureDCvoltagesonTP1, TP2&TP3w.rt TP4. Theyshouldbe

+12V, -12V & +5V respectively. if te votages are not comect,
removeDisplayPCBandcheckonceagain. lfthevoltagesare

cared ten tee b5 paben  withtheDisplayPCB.Replacethe
DisplayPCB.lthevoltagesarestilnotOK ,checkthemains

transiome. Repace the mams tansomer f fally o ese repace
MainPCB.

Conirm al DCwolages ae OK

Keepte stedr saich ©b Rt pion advay R st cootd  ©
read90Vto120Vondisplay. Set'Rset controlto108V. Set

ssedr omch ©O L st posion advay U st aoild O reed BV
b1V ondgly S L ad b1V F ayd te s#ligs  ae
not  ddanele, i measDgoy PCBs faly. — Chedk poeniomeess
for ther openshot  ocondions  &repace F necessaly. fonag  ICI0
onMainPCB arselectorswitchonDisplayPCBmaybefaulty.

Repace the fally  component

Put sdecor  swich to PTIP  postion. Vay te PTIP ad read the
display. If display does not vary then measure ACVotage at TP5
w.rt GND(TP4).ItshouldvaryfromOto5VAC whenPT/IPis

vaied fom O 150VAC If the volage & nat coming, & means that
the sense tansfomer 5 fauly. Repace the sense transiommer. If
thevoltageisOK,check7.5VDConTP6forPT/P=110V.IfDC

wlege B nat OKhen ICL 5 faly. F t 5 OKhen elher sdedor

swich onDgpey PCBs faly o ICI0 5 faly. ~ Repace the faly

component.

Vay te PTIP © less tan 8V (UV led), ten the UVindcation
aongwih ‘R indication shoud come. Incease the woiage  abowe
85VthenUVcommandgoes‘off”. However ‘R'commandremains

‘ON Incease  PTIP wotage  sighty more than 108V, R wil @o
off. Thisis Bandwidth condition. Increase PT I/P slightly more than

7




Step-9

112V, ‘L’ indication should come. If the UV, L & R indications are
coming as above that means Display PCB is OK.

Set Time Delay (TD) control to 30 sec. Vary the PT I/P to get ‘L’
condition. Measure time from which ‘L’ indication comes to the time
‘LR’ indication comes. The ‘LR’ indication will remain ‘ON’ for 2 sec.
after which once again ‘TD’ is initiated. (The ‘TD’ indication is
provided on Main PCB).

Similarly get ‘R’ condition & “RR” should come after set Time
Delay. If ‘LR’ & ‘RR’ indications are not coming after set time delay, it
means Main PCB or TD pot is faulty. Replace the faulty
component. If “RR” & “LR” indications are coming but relays are
not operating then check 12V supply to relays. If relays are
operating but 'NO’ contacts are not closing means relay contacts
are faulty. Ensure that Relay contacts are not connected to the
Tap-Changer when testing. Replace Main PCB if faulty.

(In above description, it is assumed that display & LEDs are OK).

Table No.1 On Main PCB

Test Paits Expected  Volage
befTP1 &TP4 + 12Vv+05 V

bet TP2 &TP4 - V05 V
befTP3 &TP4 +5vV  +H025V
befTP5 &TP4 0- 45/ AC

When PTIP s vaied fom Oto 150V)
bet TP6 & TP4 +75VDCt  +0.2V
For PTinput 110V AC) G@od vay wih PTip)

Noe : Ad Pfor sding 75V a& PG,

Adist P3for seing 110V dspy for 75V DCat TPG.
Ads Plir sting 8V Wselig




IXLISTOFDRAWINGS:

1

2.

3.

BlockDiagram
FrontPanel View

RearPanelView/CutoutDimensions
AVRconnections

RECOMMENDED SPARES :

1

2

MainPCB
DisplayPCB
Mains Transformer

Sense Transformer

04-ED-06

04-MD-10

04-MD-11

Option For Undervoltage Contacts

Apairof NO contacts are provided on Terminal Block pins 8 &9 onthe
RearPanel. The contacts close when UV condition occurs or PT fails &
openswhen UV conditionisrestored. The contactcapacityis similar

tocontactsfor Lower & Raiserelays.

10
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FOR TOLERANCES NOT SPECIFIED, REFER DIMENSION TOLERANCE CHART PDOO -

9
10
ON
AUTOMATIC VOLTAGE REGULATING RELAY EE 301-E
1-7SegmentDisplay 7-RAISE Volts Settings
2-Undervoltage Indication 8-LOWER Volts Setting
w) 9-Time Delay Control
4-Presignal LOWER (L) 11-Selector Switch
© 5-Control Pulse RAISE (RR)
© 6-Control Pulse LOWER (LR)
4 ALL DIMENSIONS ARE IN mm UNLESS STATED OTHERWISE.
3 PRODUCT: COMPACTAVR 301-E EMCO ELECTRONICS
2 ASSEMBLY: - TITLE: FRONTPANELVIEW
1 MATERIAL : - SCALE: 1:1
ISS. DATE APPR.BY DRN.BY: JJP. DATE: 15-9-99 DRG.No.: 04-MD-10/SS.1

DOC NO. : DC00-405/ISS.1



FOR TOLERANCES NOT SPECIFIED, REFER DIMENSION TOLERANCE CHART PDOO -

AUX FUSE

EMCO ELECTRONICS

VASAI(E), THANE 401208.
0250 2481783/1804

POWER:110V/230V,50HZ,10WATTSJ I:

PT FUSE

AUX I/P PT I/

TEL
L MODEL: 301-E SR.No.
P

RR COMLR

o] O

O

o

¢}

T3l o[% sl 7

O

o

° ®

CUTOUTDIMENSIONS

184mm

w

Terminal Block

90mm DEPTH:220mm
2
4 ALL DIMENSIONS ARE IN mm UNLESS STATED OTHERWISE.
3 PRODUCT: COMPACTAVR 301-E EMCO ELECTRONICS
2 ASSEMBLY: - TITLE: REARPANELVIEW
1 MATERIAL : - SCALE: 1:1
ISS. DATE APPR.BY DRNBY: JJP. DATE: 15999 | DRG.No.: 04-MD-11/ISS.1

DOC NO. : DC00-405/I1SS.1




NATURE OF FAULT

PROBABLE CAUSES

Uré ON

UVindication'ON'

Dispay reads 000 in al posiion A
ofselectorswitch. PCB
Or

Novariationindisplayreadingby

varyingR Lsetcontrols

LorRorUVindicationsnotcoming
afte varyingP.T.inputbeyonddead
bandsettings.

Or
LorRindicationremains
permanently’ON'

LRorRRnotcomingaftervarying
PTIP voltlageafterthesettime
delay.

Or
Time delay LED on Main PCB
remains'ON'permanently

Timedelayisnotaspersetvalue

LR & RR commands coming but
OLTC notoperating

'LR'or'RR'commandsremain
"ON" permanently

Check fuses, Power On Switch,
Coredionrs © Rear Pand Terminal  Blodk
OK.CheckMains transformerandDC

voleges aspar Tabe 1 F faly  repace
MainPCB.

CheckPTsupply, PTFuseand Sense
transforme. f a ae OK chek 75V DC
@TP6If  fauty repace Main PCB.

o Doonvetr & fauly. Repboe Man

IC1 on Dispay PCBis faulty.
DisplayPCB.

Replace

ReplaceMainPCB.

on Main POBELYY,

AdjustPotP4onMainPCBforl0secs
or 30 secs and check other Time delays.

Check contacts on Rear Panedl Teminal
Bok | OK dek cord pard wing
f ooads ae nat OK repace  Main
PCB.

IC9 on Main PCBfaly.
PCB.

Replace Main




WARRANTY

Thisproductfrom EMCOELECTRONICSiswarranted againstdefectsin
maefils and wokmanshp  for apeiod o 12 moths fom the dae of despeich
the frst  buyerpurchaser of s equpment, this being essentialy imted by

warranties given to EMCO ELECTRONICS on the component used in
equipment
Duringthewarrantyperiod EMCOELECTRONICSwillatitsoption, either

repar o repace e podud which poe 0 be ddedve  povded te podudt hes
beenusedwithreasonablecareandinaccordancewiththemanuals/foroduct

specification. Consequently this wamanty shal aso not apply to defects /
damagesintransitorresuttingfrommisbehaving, misuse, unauthorised

modiicaiions o rears opeaios ousde e envionmentdl eledtical ad/ o
aher  spediication, impoper - o nedequale manenance of the poodud, o Sie
conditionsasrequired/recommendedanddamagesarisingfromaccidentalor

abnomalcauses.

The waranty peiod for iems repared repaced shal not exceed the peiod for
whichtheequipmentwasoriginallywarrantedandalsotheliability of
EMCOELECTRONICStothe purchasershallnotinany case,exceedthe

ogd  puthese pie o e equpmert

For warranty service orrepair, the equipmentmustbereturnedto

EMCO ELECTRONICS securely packed on Freight paid basis and

accompanied by a certicate saing  that the equipment is being retumed  for

waranly repais and dso noe gy dels  of the puchese (Pudhese’s  Name
andaddress,invoiceNo.andDateofpurchase)anddetailsoftheequipment

faiure, faut  condiions, oher useful  information to fadiate ealy reparr

fedicaion d te eqpmet

Reun of the egupment duy repared can be aranged on payment of the paddg
expensesincurred. Atemativelythe purchasermayarrangetocollectthe

equipmentfrom EMCOELECTRONICS.Incasetherepairsarenotcovered

under waranty,the dages for te samemust aso be pad befoe  odedion o te
equipment

OCuregeas sves ae addde a de o iumets  duing waraly o ok
o waraly peaiod ondagebe bess ddas o which ae asbbe onrequest

Intheinterestofdevelopmentandimprovement, EMCOELECTRONICS
reeve te gt © amendwihot noice dees  ooaed N s pldcaion  No
legalliabiliies willbeacceptedby EMCOELECTRONICSforanyerrors,
omissionsoramendments.




CUTHERE&POST ——————— — — — — — — — — — — — — — —

Ta Fom :
EMCO ELECTRONICS

105 e Aeg

Son Eas), Mumba00 022
Tel : 4006731 / &

FAULT REPORTING FORM FOR AVR EE301-E

Peese i ts fom whensedng te faly AW/ Mode for repais s Wl heh s © seve you beter.

AVRSerid  No. : SuppliedBy:

WorkingSince:
Natureofproblem:;

SettingsSonAVR:LSET= RSET= TD= DisplayRdg.=

Chedk Audlary & PT Fuses before  proceeding.
Pease dseve the oy  onthe fally AVR&tEK the gppopiae  box

1 Dghy vaes wh PTIR

2 R LEDgows whendspy rdg<R SET
3 RR L|BEDpusss dfer TD.

4 ' LEDgons whendspay rdg>L SET.
5 LR LEDpkes der TD.

6 W dons for UVoondion

7 AL LEDsae of in Deadband condion.
8 RR oolads dose &open for sep 3
9 R ooads doe &openfor sep 5.

10 Aw of te LR/ RRoontads  permanenty  dosed.

*ILAl DCwiages ae OK

*2T1 LEDon Man PCBtoggles ONOFFfor confnuous L, R condiions.
*Note : Drawout cage and check

13 Anyotherinformation;

Yes

No

NAMEOFTESTENGINEER: SIGN.:

DATE:






