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1. Scope

This standond covers the minimum requirements for design, fcsting, miing and sapply of low
voltage swilcheea™MOC upto 1 kY, 3 phased, 4 wires; 50 He which will be imstaiied in sebitations.
This ssmdond s supplemested By dassheets, selelyle whests, one  line  dingrams  amd
mterconnectinn dingrams on which the opemting conditions and spesial requrirements will be Hed
tn disasil.
ln come of conflicd betwesn docoments Distod: helow, ihe one appesnne (sl @ seguenoe of this
by, will proceed over the following ones.

- Pumchase onder

- Schedule sheets/datashicots

- - All the drrwings ortachesd to the reqpaisrmion

-~ This materus] srimadmd

- Uther specifications smd standards iefered bo o the shove docomenis.

-~ Vendor drawingm,
Devintions from this somstond wiach the momnd octuner may consider sdvsahie shnll be snbraticd in
wniieg (o porchaser, togeilicr with his guoistion, purchaser mmy spprove orisjeo soch deviaton
Excepliom other than thive included in the shove mentioned docurments shall et be connidored
Standord dewiges and models ane prefered, provided they meet the requinements of this sandard,
semve the miended porpose, gl con be shows 1o have af feast threo yean of proven soecessiol
servicr in the feld
Adl docomentation atiall be peaed . msing 51 metne system of memsarement
The Foplish lanpuape shall be med for ol correspondence. docaments; cmtudogs, drawings amd
namppisios. 411 other langiures are et scceptebin,

2. Standard and Codes
Dewmn, tost and isting of LY switchgesr and MOCs shall corform 10 regemmmenis of the ludosd
cifitiome oof e Sallovwing T puibiicut o

40051 Recommendations for Direct Arcing Indicotng Blearicnl  Messaring

e 144 Dopree of Proleation of Encloseres for Low Vaollnpe  Swilchgoar aad
L omimd (Gear
THbrnd Coale M.z Tars Turk Dex Moz Pazz Nmmher:
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- Corrent nwd Voltsge Tronsf momene.
SN 1RG

IEC255 Electnical Betavs

HC0M2) Low Veslage Mot Siemers.

T4 ) Factory Buih Assemblies of Low Voltape Ssiichgear and Control gear.
Oither relevant IEC publcations sopplemenied by this docoment. switchbonn] schedules and single
Tipe drarsings
Vemlor shmll siabe o e gootation wasderds 1o which cpnpmen) conforme. If these ure he natronm|
standands, vendor shotl stote o medstion. devistons iy (orm the retevaen TEC recommendaiiomns.
3. Conditions and Regulations
4.1 Conditions of Operation
All ol the Flectriend Equipment & Syt will be saitable (or 24 hours, 7 duywiweek and 360
deywlyenr operaion.
3.1 Site Condifions
The Shadegan Sicel Complex s locaicd mear the oy of Shadegan m Khonsestan proviece. with
appEKEmale ool of :
Latitsde AF 32 NMonh
longumie  45°, 58" Eaw
The repimia cdevation s showd 6 mlcrs shive mesn seg level (MS L)

The tesrest airpost is Aliwaz sirpot.
Max. ontudoor smbient termperminn: 1 By
Min: ousdoor e tempersione o I

Averaie MALImIm G iemperatume i the wmmer 0 4186
Avcrage Relorve homidily %
4. Design and Construciion

4.1. General Reguiremenis

The switchteumt/MUT shall be of mdear, metal enclosed type uned i mecondunce with the
requicemnents of 1HC pablication 60439

The wwilithpenr and mwtor contmd cenlers shall be of mir nsulsed, mufi-tored type ol e
stunding, sell supporting, floor mosiee, flesh fromed and dosd from desien with ol equipmient
instadled inside vertical steel stroctures suitably sobilivided into sre prool comnment ol lesit for

Thimid Cuialie Ma. Tarn Turk Desc Mo Pazz Nmmber:
A SWITTTLMEIFIROIDOTA, T&: | $0-LIR- E-SP000 Sof IR
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Fach line up of switchgrer and MOT shall be snbtable s prepared for fiture estonsion il elther
e withoot iy dnfling. weldmy or outting, of the oguipment. Unleis otherwise noted, MUTs shall
be fromi aocess Ivpe.

The ol enclosure shmll have the degres of proteotion P42 s defimed o 0 poblication 60144,
withoat mmy the Moor of the swich room s pan of e onchomms.

Lotividunl pomels of thi switchbourd /IMUC shall be sell ventitming

Thermal sating for all cunent, carying pars shull be s minimom of | socond for the rated
symmetrica] eht oo camend, bt oct fees thet F50°% of thal e winch i reguined 1o clear the
Fanlts ai the Tooa oo mied s vimouetricol short. cirewt fevel 07 the rop omuo shirt chcus Lime mist
be catembesd, the |yt vadee shmil mmsin oot

St mmin frmer, secton fmmes smd fommmp dall povde soemh and o meday. The
nwilchpinr shall be sipplied with the base chennels and holding down bolis. oy and wailbers
Annifizy volizpes shall be = folloss;

Cono] voltaye power cmier inoomers and . IO Y D (Hattery charger will be sopphed by

s cospler contracior

Comtrol yolizze for Outgzing Iocders HO ¥V AC (from twe irandformers, onpe =
sind-by, m each MUOC)

Spaie hedter vollape 30 Y AC

The eguipmend shull be camble of proper opemtion for volige deviatmms of £10% and fregoenos
devisiions + 5%, [n sdduion. contasiorn snd relayl sholl be sbie to nde thesigh volispe dipy of B0
mesminal, sich s thave expeirencod dimng molor starting sl suitsble Tor psimam Qe cormm of
ithe svsiem.

Unless oihersise noled. the cirmit breakems for < G304 can be MOCH type imsd for F20000 shoald
he ACH (vpe

Sumizr paris whall be wierchureeable wherever precticable, Plecineally sdentical componzmts uhull
he mechamioatly interchnmpeshle.

Ratings shill mot be depenident wpon the use of cooling fane

i Shadegan Sicel Complea
e , b TARA TARH
; i Etideay Saabrstan i S i
bomde g e
Doe Thike Tochnical Speciliceion for .Y Swilehpsarol VRN bkl o Hiew: & [ s ]
= T horeomal bosbars
= inoomEng feeders
= Hus tio cubcle
- Starkers and vutgning leaders.

It Cuialie Ma, : Tarn Turk Desc Mo Pazz Nmmher:
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When the paned has reo moomens & ane coapling i tie breaker), Tis opemtion method should be 2 of
S breskems.

Whem the pmol has tag icomens, ((wo mmafommems of one ensiormes and dicsed gonemtor) 4
poile vt hresker wall b commilered.

AN peme] bomreds shod] have necessery spares and 105 space, aa shown m SLEF

4.2, Ralety nml Reliability

Swilchgesr mvf moton, comitrol conters shall offer 8 mavmmmm degree of wifety under ofl nomm|
opcriting and ful conditions. Arg barmiers shall be srosped such thai the propogution of o podsdhle
arc 75 hinderod.

AN mterocks dhll be mecamenl @ nomme

All interiocks it prevent potestially domgeroos ml-opertions med be construcied ssch tht they
cannod b delented cosily.

It shall st be povsblc i open doors of brooker and stansy compartoems when the rcaker o
swilch = tn O position. In OFF position. bresker opemting mecharism or control ot shall be
Ichahle

The wwitchboandM T sholl be despred aml comstructed o facilitile imspection, cleaniag, repair
win mmintenance and (o ensure abwolele safety during vperaton, mupection and moinienmmoe.

The ==sembly shall be witshie for contimumes operation @ full bl for af et 200000 b sevibeomd
mumicnance whih winild roqaore the hos bor and dropper svitom 1o be de-cnergirsd

4.3, Bushars

Husturs shul| be mamdactured (mom hand drown, high condoctivily copper. Silver or Tim coaied.

All bushats shall be fully inoaluied and shall be color coded Resd, Yelliw, Blue mmd Mloack

Insistion uhall be finme mnndsms non hvproszopic and micd ot G60FC, |Ushall be disigmed for full
eaieed ctrmend ul poeimem aobient empemtne specificd @ orequikition, withool exceeding their
fernperaiure N hmiis

Denign of birdbnrs shall be sach that futime extennon of the switchgear to cither side i posahle,
The miin tosbant wbmil be of the some oS scctional  drea (fwoughom the fenpsh ol
switchbount/MOC

Bas bars shall be encesed in sopamie companments withm the swilchboandMOT.

Al Bortrontal bos bar joints shall be Tin coaid

It Cuialie Ma, : Tarn Turk Desc Mo Pazs Nmmber:
A SWITTTLMEIFIROIDOTA, T&: | $0-LIR- E-SP000 Tol |K
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A Copper canh bos, mtod for the maximom avmishle canth faxlt carent for 1 second, shall mn the
emiie fenpth of the swichpear, with comnectmy poirs ol ench fooder point and s sach oo of the
swilchyvmr

Uinbess etheradise mited in dein sheet, s et bus of o bess 0% pheee current ruting sl sxtend
entire lemgeth of switchipen and shall be msslsted from phass bus systemn yod alse fron carth
prodemtind

4.4. Power Circui Breakers

Alr ciroutt breakers fn dry oot type desdpn we reguined The dosing mechantan shall be of stored
eneTRy, spring openited Type and either manna! or motor opemted.

Comil fmeokens shnll comform o 1B pobbcatrm G0057-1 m torms of mtmg, testmy wmd
performmnce. o perform the poticular duties staied m the ssAlckboond dots sheeis.

Maotor opermed hreakers stoll hove provisions for mamm! smerpency opemtion and slow, closing-
opemmg of contacts (of imspection and sfysiment. 1 ocal mechemice! off posh Foiony shell pomm
wipping of the breoker upon loss of contrul voliape. Breskers mechanisms shill be mechanically
sl thectrizally trip froe and buve sati pmp circaits

Cirmi bresher mpmng shall be by meens of shen top ool amd 2 mechomicsl (np mechamsm

Ench circwit brosker shall be provided with 8 comtinpous t5p chroutt sopersision lamp and
cyuipsrmem jo indimeie ip cironit seppdy sl cirontt s bealthy,

tonchines shal] be provided for 1zstimy croml bresken closing and tnppmp mochomsms  when
broukier js i etther innluied orwithdrswn posiion

The teaker diveonese device shmll be mteriecked with brwiiker trip shal) g0 prevent withadrawul o
rmaertiom of hresker fromfinge cubnele with breaker m OW povnion, I5 moving of bresker from; or
ity the optrating. Eaitcn rogoires wwdoe offon by cperstor. mechnnical sids ahall be provided.
Antianutie shuticrs shall cover line sule promury dissprmiect comtsits aufomatecially spon withdoswn)
of bresker, The brealer shall be lockahle m THESCONVNECT poiation.

Breakor comtrol conmectioni shall be via fived: sell sligning dixconnect, or viid nmbilionl cord type
s CTTmeCE.

Ax g s, 2 NAD) = 2N comtacts ame requirnd,. wired: 1o the sl stop,. I additrono)
contnits ire roquined. this will be indicaled in the datssbeeis

Rt cumrends of crrenll broakers sholl be selecidd from the following 1P simndand mrpe 630
1250 1600-2000-2300.3 150- 4000 Amperes. Short circuit bresking and making vating curment hall
bhe specified on relaled SLI).

It Cuialie Ma, : Tarn Turk Desc Mo Pazs Nmmher:
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Llnkess otherwine noted, crcmit breakens equal and ahove 630A stooatd be Adr Crroust Breaker type.
AR lorwe voliage wirmeg o mad from the oo bresher shad) be ormmmied onmnensily necesable
lerminal strip within, or close to breaker computment. Each tevminal snd each wire shall be clearly
sl iend by the same symbols wsdd i o dingrams.
Breakers of slentical mting and comiml ssheme itmil be completsly mtcrchanpeshle withm the same
swilchyvmr
Brrabers shall luve mwectnmio] wdcstors for oomies posifoms i spong chirgine et It shl]
ahw be fifted with mubicating, hights o show CLOSHI (red) TRIPPED tambery OFF (groen) smd
FEST (whiie) poaitions.
Mainienunce inervals shall be 5 yeurs during normd operution, or after 3 fully raied short areuit
FrRETTER NN, E6 per He rogumemers of [BC 601571,
4.5. Motor Control Cemter Cubicles
MOT cuticles shall prefomshly e the same boght 88 power swichpenr catncles. Cobncles: shal|
be free standine. ecll sopporting, strc] stniciores with isaleied s prool  comportmemnts for the
Ilfli'luwirq:

- Mauin horizonta) bushars.

- Ventical (dropper) bushars.

- Molpe startes or feeder compiriments

Cubkeles shall be auitsble f'or extennion i Gield without vee ol cuttiee. drlling or welding ool
Uinbess otheramse specitied, fully squipped spare cobiicles shall e provided on basss of KT with
wursemizmy of et for cach different sisrier e aad type. Completion of vetical sechons will he
hy sty cobicles suitably stred whers upplicable. The empty cubicles shall include comections 1o
hues bor mod comoapeesfing suppon., (el pors of equipments and doors woth heles for mounting
tnutreEmenty s contmlindicnion sccesones, The holes shati be blanked off wath es=ily removahis
plisten. Neutrl ond carihling b bam st be m described under power swilchgear cubicles.
4.6, Stwrier and Feeder Moduales
Linless otherwise specifiod. miolor sterters slall be of direct on line tvpe m socordimee with the
regmirenicnts of [HE 602001 Swriers shall be demwe-nuil type.
The simatem nhull inclmde:

- Muotor Protecton Cieml Breaker (MPOIN [ molors equal or less (han 450W and

Molded Caze Circust Hreaker (MOCH) and Thermal (hverload for motors greater than

It Cuialie Ma, : Tarn Turk Desc Mo Pazz Nmmher:
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L5EW. MPCI & NCCBr are mechanically interiocked o compartment door and
swilch operaling hanidle.

- FElecmcally operaied air coniactor,
- Farh faull reday for molors>18 SKW.

Chripoing foeders shudl be cinuit brokers fitled with prolective amd insfioiing devices, with o
withiomt shamt trips. as specified m porchaser’s dats sheeis

Operumis hanadle of min inermgs device shiall be door mouned snd imteriockd with switching
device 0 prevent ppening of compartmesl doos when the tresbesowiteh is i OV pesition. Handles
stmll clearly madicaas % and L) posttions of the breakedfawiich. For mantenance IIITPL'IH'E
wnferlock mechnmism shall beahile io be defeated by messs of o parpoie mde ool

Circuit. breabers shull be provaded with o tnip sueilisry contat 0 open the contsctor whes an
Control power aupply shull be by means of fwo coniml] power imssiomoe s, obe s spae. localed
cach MUT panel. Control voliage shall be J 10 VAC.

Muotor comaetorr sholl e magmetically operated ain break type mied for category ACF according 1o
TEC 6l 538, mnless staled 0 the roquikiiioh ofherwise.

o achifition o loud contacts gl aunilisry contacts reguired o operale the sarier, o mdnmun of
FNAD) + INAC noebhary conmacts shnd] be provided, wined 1o the temmnal sop.

Al comiators shull be poovided with imherent amivieni compensated thermal overboad relesse wineh
ahall be sfpssinhle over s full moge.

Renct shall be vin o door-moumted psh-buton.

Fach staner module shall be eqopped with (N (ned), OFF (green) and FAULT (amber) ik ighs
an the dove.

Adl moror secters sholl tave fachites for remote STARTY TP of motom.

Strters imll be htled with 3 TA sccondmy corrent fmensfoemer foe 3 remols ammcter for
morc-d KW

Stirter and feedder rodhtles of identhcal puifivg md control scheme shill be fully micrchangeable
Short arom profectEon coonfimmtiom dhall be type Zus per 1

Suy put type STEPRESED push button secessdhle from outnide of maotor starier shall be provided
o Fromd ol all maslior stinter diions.

It Cuialie Ma, : Tarn Turk Desc Mo Pazz Nmmher:
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Stnrters for motons mied above AW shndl be provided with one ampene moter and above F8FEW
with mslantameony gl @l leakone relay (with omre Sglanor tmmfommen Ussl wall mp e
starer on ow level proomd faoelt comonls.
All ermprments and matermals shell be of latest leld proven and ™ corrend’ prodaction, Otrislete
componemis o compamens scheduled for momediate dncontmuanon sl ool be awd,
4.7. Protection
iecomming feeders whmil be provided with profective rolav 55 midicsted on ngle Tine dorsames
which will be uitached with the regquisition. The following ine mintmom roguinesent:

= Ower current, adyostable; time deloyed (mveme or defimite time adiosmabilo)

= Shon corome, fiued or sdpestablie. ot trme delayed (sdpastable)

= Earth foult (tee grsded)

Frolection refuys for power cenler inconring ol s conpler feadoms sml modors> ES0KW shifl be
mulifmction, LETY type, doow-out, flosh or serm (losh moomied and madalied o focildate case of
Protective reluys and metens shall bove provisions foe iesing mnd colibrating uskng wn exieooal
PR supply wh]'rrm-ldimm'iug T wIrng.

Fach mooming foeder shall be fusd with wltmoter with setocior switch and ammeter with selector
sacilch. Additions! metering shall be provided s what will be Gsieid on the dudnsheets.

4.4, Corrent Transformers

Baiesd secondory cument shall be preferably /A for ol swaichbosrd/MOT mad remuote moumtod
protective Telays and metmmens.

Currend rernsformens for swierine purpoics el be of the sccarocy clitss 1.3

Curreni rmmslommers for profecilon poposes shall be.of the accumcy cluss SP 1 unlews otheraise
speaifiod i ihe roqusition,

Curment, trmiformens. shmll be oapsble of carmame, withom inpremms hestmg: o meechamen! demsse
specifiod Lmh current ol switchbosnd foe short time mting of cgbicle in which ore installed

Vemdur shull b responsible for asscssing and slooting eutpint vating of auirent tmmiformens
Secondary lesds of cach carment tmnsformer shal] be connecied o test amd shon cromimg hnks
Current trasedormers sholl be insiulled in sttty port of cobicle. Their secoodary terminals shull
be mcesiabile from front sl shill baeve shovting (xilites

It Cuialie Ma, : Tarn Turk Desc Mo Pazs MNmmher:
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Test hincks complete with fnalities for monitoring shall be forseen for all protection OT7 s and
PTx,

4.9. Instroments

Adl inadicuiing instromiehis shafl be [lush moonicd on fonl of cehwle snd shall be of indistrinl
grade.

Ammeters and volimetens shall be of the nooomey class | oud watt-hoor metens vhall be of the
mecimmcy class 23,

Lostromenis shull be copable of comyang full load contimoesdy without demage o overhesting
hstroments. sholl not be damaged by the pesage of bt comemts mothe primary of coem
tramafoTens o yaltage varEions on the sysem within the specified system chometensthes.
Exiermal soro adhestment fuciiities shall be provided on ol emmciers and volimelers:
4.10.Grounding

Al metallic son-curment curying pass of the swhichboerdMOC shull be bondsd topether cither by
weldmg or bolimg. Main stmcure shall be proomded vz 2 hond dawn, high condoctivity Copper
b, which shail mm eutire fength of swiichboand MO

Main ground bar shull be skred by withatund o bolted ground faul for s durmtion equal o lonzest
shom time mting of any item of equipment contomed m swichboaed™HC. Minsmem seee of main
prond barshull be 230 mm®

Main grownd hir shall be localed ai reer of ssitchbood/M O ond shall be arcrssdbie mm bottom.
Mmmhmﬂlhm:mmihnﬂmhmdhmmmﬂrmhmmhm
frd.

All doors shull be bonded o muain strocugre by mesna of o levible Copper comsection wrmmped so
thot # cammat b trappesd as doon 1% closed or openod.

in aiddition; groondmy comscty of witetmw-abic ioms stmll mEie hefore: clectrol contacs @mi
break after elecincal comtcts.

4.11.Internal Wirng and Terminals

All seirinps shall be contimpus from terminal o ermioal with no spliciny Winae shall be stramded
Copper conductor wath Hame retardant, A6 mvulorion.

Minmem conducton sre i dmm” for OTx, 2.5 mm” for power, 1.5 mm’ for comtro] | mmwd sesnm]
WITHI.

It Cuialie Ma, : Tarn Turk Desc Mo Pazz MNmmiher:
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All winng shall be morked on each end with permanenily embossed wire markens of the heat
shrmksble ar slip-on type. Wi markens refloctmg phase idmtification dhall be proveded s the cnds
of ull phuve conduetors, Wue numshers shall maoivh the vendor's doiwings

Flewihle wires shall be used for conmection of door moanied squipment o cubicle munted
egmpmen. his wirmmg shall be foomod waether, wrapped wath Nexable PV ool for protection mmd
ahall be fimily clamped g1 both ends o pevent moverment ol Germnal s

Fach berrmimul shall be i:l:l:_iiﬁnl by spitulile plastre type mmibsereg femules m scoordance with e
Terminal blocks shull be srmnzed and posdtionrd to aflond casy woes for coryvine oot cxicooal
cuble terminustions, (esting, fnspection and minkepence

Mot e than one wire: shmll be commectad to one termemal. Links shud] be provided where mre
comoctionn arerequired at dne poinl

Circuits mmd Sorminils operating @8 difforay, voltege smilfor performing difforenl fosctivoes shufl be
adoguately sepegsted or soparmted by barmor

The control levmimmd tlocks skall inchude nod Jess than 1 5% spane fermimmlc

4.12. Cable Terminations

The ssdichbogrdMOT shall be complete wilh the nicossary cohle termination Geilities suitabie for
U type et wtre of cables specifiod in ik datssheets md.ii:rlﬁi-:".h:thiwinga_
'I-'m:lmmirtﬁuwtrn-immzuﬁnhm:ﬂnﬂlbfﬂmmmraxqﬁngm:uimhgl

Cuble entry sbmll be located o allow saificion spoce and scocss for ey wiringy epmdnation. of
cables sl seafing of hutlding entry. Particuler stidation shall be given o the space and bending.
ki requEred for tares cobley.

Cuble supports shuill be provided maide the ssvitchbosmlMOC for external cable wils, 1o allevinle
unibue strmin o the cahle wirminsiom

Yemlor shul] provide comprossion Lype cable Jups smishie for the spenficd type wml sre of the
cablew

ALl terminal strrps shadl be tremted will enl-fungpes sarnish.

4.13.5pace Heaters

Spere hesters Uy eliminists condensstion within U umit shill e moomied i bottemn of esidh el
seutim, castiy scocssihle from (ool A cromsl beesker swnich shud] be provided for averbosd
protoction and o blue fiphl shall be provided on enclowre doos 1o udleste thel space heater s in
uperation. Hesters shall be ratsi) for contimimms service and for 250V, | phase and 500z opemtion
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Heaters ahall be thevmosmatically controfied with o mamond sofety OWAIFE switch which shall be
mioamied closs by e heater, or on (e epichiEsani
All heater lorrninals shall be lshetod with o dinerr notlce, or shmll be protecieod or shoaded
4.14. Assembly
Switchpewr shall be completely sssemblod. wited and tosted o the fsctory mnd shall be shipped
enmpletely mesembled if procticable, Where equipment must be disssembled for shipment, material
amf mutmctewes for resssombimge shipping - wseotioy mchedng mafmy sp mEm power s
commectionn pi shippine splts shull be provided
Termmal arips shall be provided for oll imterormaccting, womy & slapping sphit and cach wire and
(el shmii be wdomified with permomens mourkes. Detailed wirme disproms shall be provided 1o
Facifitsle recvnnection of wiring. Necessary bus comurgtions, wine jumpers, bofis, mots, wsdess,
1<, shall be formshed, sottably packaped ond marked to facitiate fiekd sssembly. Each shippmg
coramer sml be wenifed 38 spectited @ ibe matenal et amlfion porciEser ooder. Yendor
5. Inspections and Tests
3.1. Inspection
Dhuring, the switchgesm MOC fabricution proces, mumalacierer stul] provide scees o bis dhops 1o
tRapecioms s thet can venily progress and sistes of e work being performod.
Isspection shall bt relieve i sciurer Form iy obligatusm and watmmunies in sccondance with the
widdes ani sandands meritioncd in this standand
3.1 Tesls
Romtine ledting of esch cubicle stull be perfomisd scommbing to TEC 60157 recommundation o the
sigmdardn of the country of mumeineisn:.
Roatine tes, T

- Power frequency vollnge dry lest

- Raoted voltops tesl on anxiliory circoils

- Imsulation ressbinees kool on auxaifiary circiils

- Mechanical opertion test

- Fustion tel of auniliary devices, including relsys.
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These tewts may be witnessed by purchsser. Test cenificates are requined for cach sertchboand

withoe sdiiional cost, Porchaser (o be notificd of thess tosts gt least two woeks poor (o icsts: Any:

change in testing schodules sholl be commumcalod romedilely bo pochoser sl conlmed o
Wi
Swichgesr shal] be wwuslly impected for techmaad eveosEn sl confommty waths the appooved
drawing und the order.
All defeots detetiod o s resull of lestme shol] e repained by memfactarer of s cxpemse and shall
he docomenizd mal conrecied poor o dupment. if m opimon of pErctmser retestnmg woregred after
soich mopairs, Lhis siall sl be of expense of mamnibctures.
Cenificd reoords of the above ispestion mil sty shall be compiled o ooe espection decumen
by the verdor and shall be provided @ the cmammitics and af the mmes specifisd m the reguEiton
documentn
Vemdor shiall presviids mp!:i i “type bosl " conlifiosles W prove desipn of ﬂﬂi[lm;:ul arid comTEpRmEE
has hetn woccesfully wstad by & recopmzod mtemafonal testing] anthonty & rogered opentng sd
ahont circuit duties. Data shall inclinde Tull details of the "iype fest™ certificntions gramied (o s
cuuipsmer armd shall cover all difforent depe (e.p croull breskers, mumn nnbars, down dopper
timbars, oic.) Certificates stmdl be provded for esch type and mting of squipmen offored.
6. Information Required With Quotation
Al leasit following iformation shall be sofmited with guedation to caable pomioses™s engineon for
evahmiing proposil as to is complunce with eruuiTy specification:.

= Detailed sommary of excoptums of enguiry speciicapon.

= Completed enguiry datmshests

- Bmchores and conalops contmning ootline dimensions, moin electical data. gnd insmblation

delatla,

- Keluy daly

- List ool mroessories wmaluded bl

= Testy mcluded

= Muin outling sod Ooor cutrme dimemeshomns,

- Shippimg weighls ol s

7. Information Required Afer Order
1.1 Approval Dutn
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Ad the

B. A

The: fallowing niommation and doatn shall be submatied 1o perchaser engineer for approval prior 1o
mpmfarurms of vwitchmenr aml moton ool condos:

Clentified outibee aml oo cutout dimenshoos, inciuling regudned clcumsees or tntallslion
opermicn amd mainienunie, ol spproaimule weights.

Uertafied dopwings of embedded leveling and sugepors wieel, i regered by e desien,
Centified lnyoul of sterter snd feeder modules.

Upitated. completed dutsshests of purchmser,

Uenitrol schemahos amd mieriack soquencen,

Invitrgment bmms{opmer duts i used

Inalbcating instremiend soile vadues

Protecive relsy typei. corves amd ssttng mmges

T.1. Final Daia

tmes and m quontities agroed upon m perchnss onder, the follosmg dhall be sobmatiod-
Finasl dimmwings and docoments 3 Bsted in clanse 7.1

Complete schomumtic ool disgrom of ewch cubacle.

Previve ot drmwings

Bl of mstorsls for esch LY owdochpesr amd MOC. showmg  compliste. rooondermg
informption for all wplscenhle paris. This information shall coinchle with idesiificaion
foend om devices Ipsted.

Spor parts locstmon; identificanion and prce st

fovstn Nution, opermtion l:u.ri T pEes HystTETIT

Priver i shitpmcil, copics of all riine 1ot ceniificabis shull be mmade gvablable b poehmes,

Al enpinccrmy daty provided fovr ites cipnpmen) sl sk oogmoom a5 specificd aml ordered
Typical drawings we ool scocpishlc unloes they o reviaod Lo show only the equipment being
lrmished, The Formul, sundsnils, quolity snd quanlites ol dawings shsll be mamifsess
wlirfard

CoessOries

Acoossories shall be fumished wgether with the swilchpens mnd the MOTs o reguired for proper
and safe operion. As a mmimmm; the followmngs are roqored-

Aiarms! operating handie for motor opersted ar oroun reshers:
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- Lifing trolles or simmilar device (o remirve circall breakers and: lirge staner mndule from
cihacies;

- Audnplor cibles for pontrod comuins of willuinre: ahle sturier modules.

—  'Testing exhines s zable for cimuil brekers, o they canmst be tested im whibadrosm posiion
m then cobiches;

- Special tools i regquired {or breaker onotoct mEanenmnce.

~  Spocil fools if regoied for lesting,

9. Installation

Vemdors sbmll nofe the tollowang:

ALl incorming s ouwpoing feadet cihles will ender squipment from below via cable glatd from
trenches or floos cutowts [ bas ducts are specified s incoming feeders they eoter eguipoment from
ahove.

Foumudation bolis and instailaton issireotiom shill be pmovided by vengdor.

Propoecd layout ond clevation pluns for the swiichgear ond MOUCs shall be pant of veodie's
propesnl - This dowmg sholl show recommended clesmnoes for safe opembion mid mamtpomos of
the equipment.

10, Nameplates

Fach circuit breaker amd feeder shall be jdentified with its feeder desienation engraves on Lominatsd
plastic tags of ® tessl A0 mm sz, Tag information will be supphied by porchaser, Theae tags
ubiall e bolied or nvoled onie 3 oo femovable pot of the mticle, Sook on or gioed labeld e w
sccepishle b thiy prirpose, Charscters shall be while o 2 black hochsrmmil,

liach power manichpesr cabiclo shull have o mting pleee with the informabon reguesred by BEC 60057
Each device mamiled in the cubicles, each pluis dssembily and (emmuma) snp, and cach euficatine sl
operating element shall be deptified with permanestly stiiched plastic g o bibels of apyresed
doagn. lnscnpiions on ihese tags shall coincide wath thoes ased on the doeags.

[ach crmi breaker shall have its Gwm mimj; plate with mformunon socontmg o [BC 60157,
Wsrdhig on ssme-plaies. cbe shall be in English

11. Painting

The equipmeni shall be painmed i acoontsnce with vendor sutsble prepastion ued speciirestion
puinting eycle

The piniting sysien shall be sintible for ihe specified climaie condition in the mipuisiion,
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icieng up aficr metalistee

12. Spare Parts, Special Tools and Manuals

s,
13. Preparation for Shipment

dinplncement dunng reasporisbon.

dem numher and dmwieg neleence:

I9ve ting of one lisr or pamt ks fom the some botch s the faciory poima sholl be moloded for

Colar of the switchyear shill be RALTUZL {8ttt be approved by client before constraction )
All pancts shiodshd he paingsid by babeed cotor m twaltmee liyer & 120 miron.

Adl spoeci] tools-snd spaEre (s regquired for oEnmussionmg, (g, and (wo yes operaton shull
be provided. s well s refevani documents mich & dowing, miniensnce. operaiiog and tnanlingion

Prepamation [or shipment stll be in secordsnee with manuisciorer’s sianidends. unbess olherwine
noded oo the mxpedt bor guitidion. andfor purchese omler. The manefcturer shoill he solely

respanuible for ihe adequucy of prepsrstion for shipment cmployed with respect to muierats and
applicaiion, sl provide madenab o thelr destnatun o ex-works condition when hansdled by
ciumncici] cartiey wysiemm. Al equipmend shall be wocurely [siemed fo cose bollame G avmd

Al cqmpment & i shodl be iipped m mriight polyelhyicne covers mnd suitobly boxed
woiden canes (or export shipment. Parts shall have Elentificsting taes speofving moin cgeripmest

Adiiionally mhics vel oo simnilar dehydratiny compound shol| be enclosed (o -cach packsece

Choe complete st af the imdallstion, epeotion sl msninnence msmctines dhall be packed i the
hooes or cmics with the cqmpment. This set m addition to the mrmber of sts sponficd m ihe
prirchEser s reguiremint fof dooumient ™ s (omms incleded i the ingeiry/purchase onler

Thirnd Coile M. 2 Tars Turk Dex Moz
; \_ SWITHTLMEEFIRG DO T A, T&- | $0- LR F-SP0010

Pazz Nmmher:
I8af 18




=

National Iranian Steel Company

SHADEGAN STEEL COMPLEX
Litility Substation

Tara Tarh ae MNa.-  TA- DD LR B-SPeE

Hev, A No, of Pages 15
Clliend Doc. Ma.: SWTU N LEE=ETT OO0 2N A :
Document Tile B

Technical Specification for MV Swilchgear of Utility Substation
H. Joghoiney - 5. Khokssn | M. Sacedi | AL Solwwsi

Ao | mow_2m | lssed e Consmotion

f o, HnE ksmuwed for Approval | N Sedish H nefminm | FGolchEn | M Fmis

R, Dlate Subyed | Projemiins Choecking | VioriDeaine | Ajgpronad
Bistribodinn Tiehle
B Receiver Capy Mu., Rirw Heceiver | Capy Na,
I L] L] ‘ ]
T | |
P 5 P
" . 15, Shudisi Al Jabian AvaSe,

Tomet Abad 14355 Tebhron Irza

? TARA TARH T pifi FaaTam

Fax (78 211) BEFI-3S7

e e i Eenzit tors@turaterh ron

ek fime ]Ju} frmremratarh ram




Pery 2116

B N
TRALEST Ee=— Taem §d

= = = = = = = = = . re s s s s = = =
- - - = - - - - - - " - - - - - =
1 1
R e A R A R e . e A e A = H I.IITI—.II

Hew: A

S

Page 2ol I8

Shauhepun Sterl Comples
Hiality Substation

RH

iimﬂﬂh
Prie. Tithe: Technicsl Spocification for MV Swiichgzar of Uliliy Substation

F'-

e
i
|
|
|
|
|
|
|

FiEHlelrloslelsras Yy s s v s s ISR A MDD

£
|

ot ot ot (e (ot (ot (o ot o (ot Tt A e W R e A e
B

e LR AR R R E R R T T T R A R SR S

bl
S TS S PR AT R S R T S W . —. ACIN NI N .

: /.1
I!_lI_:._.I?II..W_“_I"“..H._"_..&.T.U

= Gam b= E

| Tars Turk Dus: Nis© YA-$a0- 1 10 X100

WUkt Do, N 5W 10T D4R 000011 A




f: Shahepun Steel Comples )
YO TARA TARH ity Subsation EE
Diete. Thie: Technicsl Eperificatiom for MV Swiichesar of ULty Substalion Hiw: A vy 2116
MY Swilchuear Specillcation
Table of Contons Pape
i Introduclion 4
2 Standards And Coxdis 4
L Service Conditions 5
| Application 5
3 Cintral Hequiremenis 3
[ Major Components 10
T Auxili=ry Componemts i2
5 Testy And Inspection ih
0 Spare Parts 1t
10 Documentation e
I Shipment I
12 Guaraniey 1B

Tt Do No SWTUTUanoomooi A | T Tork Doe Noc va-dao e e | vage ol 180 )




. Shauhepun Steel Compies b
]'_‘,Tum TARH Uty Submeatiin s
[ R qﬁ- : TR Ee— Ao E
Diee. Thibe: 'V echiice! Specificalion for MV Swiichesar of Uity Sulwtakion Hev: A Nerr 20116
1. Introduction

1.1 This spesification covers the minimum rguiremets for desipn, nuon (et of AC 330V
switcheear which will be iniatled in Subsizions.

12 This apecification covern only the peneol requiremenis of the swtichacar sod contml Four,
The spexific rngnl:r:ml:.rl.tﬂ rach ssrsmmbly (plen, smangerent, esker mitings. relaying
metermg, one line disgmms, oomntrol scheomes, e} will be shown on detatkd Daga Shees
andiof drawings which will be part of the Regumsdtion for Quotahon mndior pumhase onlder,

2. Standards und Codes

21 The medivm voliige swichpesr shall be deapned, monnfend, inspeaed snd ied
accordasce with the sppheuble sections of the bifes edion of the fnliowing, Internstonal
Electro lechnical Commmission “IHC stanbandi
= [EC e85 IEI*Eln_lhu::I Voliapes
o [BC 6ES-1 Current (oassfonmess
= JEC 0186 Vilises irmmifomiees
o [EC 62271 High volisge swilchgpess & control pour
o |E od208 AC Metnl engloamd switchgear and control gear for mied voliapes ubove

TV mnd e ol inchadimgy 52 4V
= [EC 6052 Depress of protection provided by cticlosurey (1P code)

27 Where staminnbs other than [EC are specifmd i i undesstood that the equivalen IEC
stnnedord 3% acceprable.

13 Any deviation from this wpecification ond the dhove mensioned refenences shall be cleardy
menticoed i the vemdor's proposal

2 Docament Priority
[11 case of conflud hetween documents, the oofer of precodence shall beo
= Sinple Line digram The Date Sheots
*  Thin Speoification,

o | EC stndigds,
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X Service Conditions

31 The switchgrar specificd berein will pencmally be instulled jnidoor in substutizn rooms,
which will be ventilsicd andior sir condiionod
3.2 Site condition s ai Joflows:
Fayodpment and muslerinly shiall be desipned snd munufsctursd (e wse umlen the following
sige conditions:
= Alnuidefam ASL
= Amhient Temperatore
Mo <51 %
Mmirmmum:  1.4°C
= Averape Relative Humidity 5%
* Desipn Atmosipibieris Pressons 1.0 Bar

4. Application

41 The opemting voltuge w 33kY and the lephod spdem vollaees accosting io [EC
recoramenditiomns.

4.2 The MV switihypear ncluds cirouit breskiers wiih sssocialed comired, messaring, roictiive
snd reguisting devices as wpecified in tus spoeification sedfor indicsied i the sngie ing
dimgram.

3. General Regoirements

5.1. Enclosure

F0.0 The enclosare shall be metol chid type, as defined m TEC 60208 and shall be self
suppotme, froe stomidime. Moor mosmted commtting of secl stmictons’s enclised by shoet
sieel wath minimgm thickaess of 235 mm. Componenis shafl be secgssible foom the front
ol the swiichgear.

312 The indoor enclismre shell provgds 8 depros of prtecton of P 42 sccondmg 1o TED
O 20 wnthowt wimg the (oos o the wwitch mom s post of the englosgre. The pairwoms
between functionnl units sl shutiers for the bus ber side md cable side sholl o lesa
provide & demgree of projectiom of TF 41,
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F.1.3 The swnchpear enclosore shall be seli’ ventilating Switches, butions and operting
temfles sbafl be mstalled at o boght of not mone thoa | 80cm.

5.1 4 The enchosgre Logether with bak bars und wirings shall be exiendsbio ol boih ends without
the noed to cat or dafl ooy part of the enclosore.

515 AR ooy ond omgoang cehle cotry o the xwitchpes shafl be from botswm, Giland
plotes shall be provaded in the switchpenr peembly for this porpeose.

3.1t Liftmg lugs shall he prowided on enclosans/s for case of hamdbmg,

3 ET Fmedatsm bolts yod installanon mstroctons shall be provided by the vendor

5.2, Bus bars

321 Unlens otheréise imdicalod the setichecar shall be wiih sngle hot hor smi bus bars shall
be mmndnctured from hand doosn, high condnctivily coppen

3.2 7 Hos bars shinll be desimmed for the foll mied cormon @ the: mpxmmum gmbienl iemperne
specificd without exoceding the tomperatore fise Hmits I sholl have the possbbility of
kereping the symmetocnl short cromit fewiel of315KA. Destgn of the bus hars ohall be
sich that futine extemsron of the-walchpesr to exther secke will be pousible.

32 3 Power bus hars shull be folly naslsted wih flome retsduni nos-hyproscopic insulsion
maternl amd shall be color coded. Sotable wnsaiation shell be provided for the bolted
poimes. [The meulston of n bar poims amd commactions sbmll be removable for mspechon
porposes. Him bor joinis and connections shill be cormsion. protected by il ver-platine
awi] weruresd b prevem loswing.

324 The color or the oofor codirg of e bos bars mssiston dhofl be wd, yellow md blue for
phase bus Bars, from top o bottom esd from foil lo diht when Tacing the front of the
wwitchipesr

325 The mam twrmammal tos bers shall be of the sames ooss sectiomnu] o tvgechos e
lenpih of ihe switchpeir. The continuous ampere rating of the moin heneomial o bam
whisl) b imficatod in dats shoet andfor shrgle e dizgram

326 Vit T bam, of sy, sholl Be of the same cnoses spoinal area Brouphool. teir length
ind their curemt mting shall be equbl (o the sem ol the maximurs foll load mtings of the
ity functioml anits connected o et by (e

Do N swWruToamoonoii A | o Tork Do Noc vA-dao Gespianoe | tagesul 180 )




4 S'I'Jm.t_p.ln Sl Ccmrpl.:l N
]'_‘,T{«l_m TARH Uty Submeatiin s
& i i S 8 T W — e § &
Diee. Thibe: 'V echiice! Specificalion for MV Swiichesar of Uity Sulwtakion Hev: A Nerr 20116

327 The horteontal sod vertical bus b shull be capable of withstanding, wiibout domosie.
ihe magnend forces and the thermal offects created by the muximom speaficd shon
circa current foe at jess one second . 5 28 Mo horrontal bos bars dhatl be o scparsis
compartment. The sertical bus hors sholl slso be i sepomile computment aod o be
mntndled betrnd functronal wnnts of each venicil section. The vertical bus hors shatl be
armrgred soch that necrdental contsct with Tive pants sl be mpessible.

3200 An earth bus bar, ruted for the macimmm pvailable corth fuglt corrent shall mon (e entie
length of the ewichgear. Adequote provisions shall be fitind &0 commect the cobles screen
mmelfor mrmer 1o the corth bun har. The cath bus bar stall be cympped with pntsble
cunpectors or bolls b be connectod w earth copper comductors w both enads. The <ize al
the cartly hizs bar smd earth comddcioms shudl confoms e TEC 60295,

3.3, Wiring, Terminals and Murkings

3.3,) AN micmaf wirmy shafl be contmom from: el (o o] with oo sl

532 Winap shall be stranded copper conductor with (leme retwrdant FVE insnlition
Minimom condoctor atzes shall he 25 mm2 for contml and protection; and 1.5 mm2 for
sipnal winng

533 Where winng s Tun Guourh 3 metal sheet or bamer. bushine or other mochonical
protection shiadl be provided

F34 AN miermE] power cehles and wies shall be smtahle for the larpest contimons - comem
mtiny of the lonctional weit wnd the shon ciroult comrent s Hesited by foses or circuil
breabesrs

335 The sires of eerth wires shall be scoomimg to the recommeemdstrons of [EC o298

536 Where spplicable. (lezhle wires shull be waed for comicction of door mounted equipmen
b thee cubwele memmed cquipment. Such wiring shall be wrappod with (loxibic PV coil
or metalled m fewubls condmt and wwl] be Femly clamped ot both ends (o provent
movernenl. s iermsinakiir.

3.3 7 Covers andlor toves with electrcal spparatun sttsched fo thern shall be commevizd 1o the
swilchpess Prmme via bonding conducton.
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538 All wiring shill be oombered bn coch end with peomanenily erabwossed ware mofkers of
ihe hent shrmkable type or slip-on fermudes. Wine nombers shall match the mamfaciores’s
T ETOOCCTH W InE.

5390 All wites shisll have cable lugs und sholl be termrinmted in clamp type. toominnls such thid
direct comtocts between soew, boli or mot and cable logs are svoided For coment
tmmafvrmers seoomdary winng; nog Lype cebio fugs shiall be used

5310 The terminals shall be idenisfied by suiiahle prrmanent smmbers n socordance with the
melevant wanng disgrms. Termmal morkmyr sholl comply with [BC 6445

33,11 Net maowre gham two wires shmll be cormected (o amy one terminad. Linies whndl be provided
where mome connedtions wns requined ol ome point

53,12 The comtrul tevman) blocks shal) inciode I“q‘mlﬁl’l‘nﬂﬂi

3312 Nameplaizs othinll comply with EC 606 aml mlommbon on the nemeplates dall be

approved by comguny roproseninitve. Nemeplaics shall be mode of durabls comosdon
rewistand msterisl. The mumeplutes shall @ lesst contsing e Following informstion:

Mammfactmrer s nEme or mde murk. type desipnation o serial momber, appboable mted
virhipes ol mupmber of rolevam standird:
®Hules for fimng the nomeplates sholl oot wiloence - any way degpee ol ingress
protection of enclosore.
 (rewit desipnation oo nimencbiure o be enpraved inlo the white luyer of trifofinte 1o
mve hiack etirnng an while heckerooand
® Instraition plates shall be' vellow with black inkcription.
= Waming ov cimstiom prlate shall be med with while fmasiption.
57,14 Labels oo withdrew able anits shall be duplicated on the withdmw able por e e
foved par
F AT when opemtion of cortmin items of the switchpear necds sequentinl, sctiomes such = the
mwlemse of mterlocking (eatores, mEtmEton plates onll be provided moar the pomr of

OpEmi.

5.4. Safety Considerations and interlocks
34,1 The medliom woltege switchgear and contml gear chadl offer 8 macmm degree of sofesy
under ull pormml apemtng and fauh comsfinony. B most be mpossible 1o enwillingly,
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without the wie of fools, touch Hve pans of the swiichpear or o perform opemtions il
muay lead to arcmg, fomlis.

342 The wweaichper asssmbly shofl be smtable for contmmous opermiom s fmll oad for 2 fees)
27 (00 s withiow! rusinienance,

543 Cincuit hresiber units shall he provided sith requined sfety imeriocks in sccontance with
the functionk of wch coquirpment m the ovendl elessrion!] wystemn omd shall conform with
the rogairements of B publication 60298 Inicrincks shall be mecharical in nore.

344 All mieriocks that prevent potenimlly dongemas mal operations must be constmcied such

that they cammmt be camly defented. I any mechumscal mierdock s capable of bomg defeaied

without the pse of waols, provision shall be mude for pullocking The reguirements for
iﬂni-m:hn_l.l'imrullmiin'gihﬂf he upprroeisd by compmmny TepTEseniatve,

343 When o wilsiomw able umi has been memeved from the owitchgenr assemibly, the lve

parts imdile the foued comportments shall bo. poolecied sgminst ooch Shitiors sholl be provedod

t1y corver the bus bar sade and cehle mile discomecisld contacts mormsticedly . The shuiters shall

e mectmmcally opermted by the movement of the withdraw abie gmts The slmiters for the bas

bar side shull be aguipped with podiock facitives o thelr chosed podition. Esritund mutalbhc

siuitiers arc prefernal. Shastiors shull be coloned red For bus bor s amd yelfow Tor cable sk,

5.4.6 Each functional we of the switchpetr assembly s cach soction of the buy bars shal]
have mlegrl facitities (v esnthing. Earthins srengpemies (for b bars cin be proviided in
ioemer cirouit bresder. The openstion of the earthing switch shull be interdocied wit the
funcaipml mmn switching devioess no that 1 can be mamafly closed oaly when the relaive
wwitching device in not in kervice positioen. Padlocking (siline lor locking the comthing
dewiors i closed posstion shall be provided, Farthing wetheod of functiona! it and bus
har sectenns shetl be approved by compuny represcmialive poor io musiacienng.

AT Temperiture rise of cimrent -cErvng paris aliall be himited 10 the vilus stipalaied in
TR mnd de muted i acoonlence with emvremmientsl comititions. specificd m dits
shori

548 The complole switchgear asdembly shall be cipable o withstand the thermuil and dyremic
siresmes rosulting froem abon el comrents. The supplicr shall stiig the st crom
withsisnd currend of the assembly namely bap bam, aroust breskens, 3 quotation sispe.
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549 All the metallic noa-cunenl camrying parts of the switchyesr including thie mmin siructoe
shall be boaded topether and comnected 1o the carth bus har. Doons shall be bondea to the
marn strnctnre by means of fiexiic copper commsctioms.

6. Major Components

i1, Circuit Breakers

611 In the medium voliwee switchpesr. cirouit eskeny shall be woed 85 incomets o the
wwiichigear, bas pouplers, feodom s indicated in the Mnglc ine dingram.

612 Corun brepkers shall be withdrmw sble {vpefor mioor insniflutons: complcie with
v intetrnpers il sell sligning docomsaling devies

603 The contacts of venmen micrmupior shall be made of proper mulens! soch as chnome-
copper o cquivalend moorder o zesure low choppmis levels of cument and prodoce no
hormfud over voltages. The ool bresber scopdine mechmiusn shall be of the apring
lnading type and the sprimpg chadl be churged by a DO motor

fi 1A Cimomt breshers shall confom o [EC pobhostion 62371100 in termis of miisg, testing
and perfrmuinee snd shall be sritable for unintemmpbed duty (otilfzation catesory 1),

ti, 1.5 Rated cumrnts of cimoutl breokisns shull be selected conforming o IR recommendations
wking o sccounl possible de miugs @ per wle condibon. mosner ciroeil. breakers
shall be srzed bo Toed all the londs indicated in (he dngle T disgram inclading ihe spane
onits

6. 1.6 Croust Ereakens shul] withuland the omos svirmcinea] shond corceit fof | sciondi.

e 17 Crocuiy brenkess shill be capabie of intermapiing the spocified shont cirouit correm wilhout
ihe mid of repliceshle comment limitens or fises

6. 1.0 Toppmp of arcwi breakers il be by mieass of momiel mechanical inpprae device and
de. shum irfp coal. Electrical and momual glosing relosne shall be providial.

6, 100 The touil monmml trip fociiity of sach croudl breeker shall be fitted with a guand o
pregluide inadvenent opemiioe.

td 11 Fucilives siwll be provided for ioting the ciril breaker cloding sml ispping
mectiamisms when the bresker s m TEST pomtion.
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t.1.12 There shall be. toee dixtinct positions for gircl esken. The drow oot mochenism
shall hold the breaker npdly m the thees postions of CONNECTELD, TEST and
EHSCONNECTELD, The breskey discomect dovice whall be mieriocked with the bresker
tripy-shaft 1o prevent withdmwel or mertion of the breaker fromfinto the cubicle with the
bhreaker im the (N positinn.

G b 13 I v of the bresker From or o the operating powtios reguires amdne offon by te
opomior, mechanioal akds such ae hanadie sholl be provided. The broaker shall be lockubie
m the TSET amd DISCONNECTED positions.

6§ 1 Circom breaksr comm| connectona (precondany discommects) ahafl be vz fived, seli-
alipminge discommects, of vin (lexible cord type plog connection. Esther system shall aflow
\etst-operatiom of the brewler in e TEST posttion.

G115 In ndibmon o ssxifEry comects regured for bresthey opetston, 2 N +-2 NAC simlar
cumniacts shall be provided and whod o the terminal stp. I aldifiosal woilEry contects
are roguired, i sl b inaticated in date sbeet

te £ 16 AR bow voltage wirms 1o mmd from the oot bresher shal] be iemmsted oo o exsly
mocessihle tomminnl srip within the breaker companment with label mombering. Each
terminnl anyd esch wire shall be desdy dlenbificd by the same symbols or nmbers osed
m The oo disEmms.

@117 Circoit breskers of dentical miing snd contol  vollnpe ahall be  completely
Intirshangehie. I8 shufl mt be pesihie o rrhtlﬂ':hmF tweakers of different miings

. T8 Chrount breskers shall Tmve mechames! maicaroms 10 shiow therr comiao powticny siats.
They shall aiso be fived with rod sl preen indicatisg lighls s per 130 60073
recommmedntons o show wheilier (e breber wom closed or open posioon,. in dddsion,
n valiow indicating light -lhn#_le be proswnded (o show: trip on faul consition,

6 109 Enich cireuit beeakeer shid] be prmvided sath 3 1Ap ciouil supervison sysiem compioie
with u whale mdicsting lnmp o ndecaie that e inp croun s8nsd inp ooced supply s
bealihy.

Do N SWIUTCamoomon A | Fors Tork Do N vA-dao Gespamone | oupe 1ol 18 )




4 S'I'Jm.t_p.ln Sl Ccmrpl.:l
]'_‘,T{«l_m TARH Uty Submeatiin s
& i i S 8 T W — e § &
Diee. Thibe: 'V echiice! Specificalion for MV Swiichesar of Uity Sulwtakion Hev: A Nerr 20116

il M) Each cimal beakrr sholl be ogiogpesd sath roguirmd  oslicabing insoemenis  snd
protective relays as specified m this sisadord specification sndfor mdicsted on sfoghe tme
i,

7. Auxiliary Components
7.1. Protective Relays

7.L.1. General requirements

a) The selectnm of rolays shafl be v compliance with e roqurement of cach cmoun amd
wocordanees b pertinent section of FECWI2S5

b} The momber snd rype of protective relays sre suted m smple line dusgrom and data sheets.

¢} Relzys shall be dust prool Muash moonied ond of the remcnmhle type. provided with
calibmating, resetting and tosting facilitien. Current curying (crminals of the relays shall be
sutpansically short arcuibed when e rilays sre withedrawn:

di Profective relaye shull have hamd resot faciitios sl relsy oporsted sipmnds sach @s flaps or
ather muenns of indication wed on stutic type rolays like Fight Emitting Diodes (LED).

e} Imticutors (Mags or light. ermitting. dmodes§ shall ke vmible foan the fromd of the switchpess
withoa the meed of opemng the relny case or equipment doi-

() Specl procontions shall be takon to prsgre tol refma will ool operaie secidontally omdng o
wilrmlions orshocks e g by oponing orclosing ol doors o switchimg the devioes.

g Element with mulipis fovotson smch e trip and almm deties shafl hmve sepamts opertmg
conincta for =sch (unction which shall be wired ol to sepammie terminabi. Topping cincoits
shall slwarys be sepmnid I the wlfver cimmbis

h) Ketayn wkmil be capsible of withstmsdmyg the mapl curens of essacinted correnl mmdommers
firr mt leant the specified shomn circoit withstand Gme of the maembhly.

1) The relay tes Flm"lill‘l-li stmadl comsedt of buih i et plags or seniches o separately moanidd
J==t termina] hlocks

iy The wst provisions sinll permit the shoating of any clerent trassloomer circuit and for
sitlectrve discommoction: of the melays fom comem trasformars, potentinl | iErsfomen,
st oy power are crrcaits contmmiled by melayve

ki The relay test provisdons sfmll be amnged so that relay cover or companment. door conmm
be clesad while ihe iy connections o in he st position,
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Ilﬂmmumiqﬂmfmuﬂmthhmuﬂm:wﬂhlﬂftﬂffﬁi

T2 All reloys with the anme function shall be interchanpeable. The relays shall be suct thar
the removal of each relay mzomotically short coonts the relevant corent tramdormer

.13 Protearme relays sl ove prosooeom for testog: aml chlibmtion,

714 The relayiny shall be fuil safe soch that (oilgre of any relay docs oot jeopantize the
opemtion of the dlecincal system, bt alonms the oporotor

T. 1.5 RKetavn shnf] be cqupped with clesr trip indEstom, vimbie ot opemtor:

716 Refuys shall be mamunily resetishle. In coses where roamenl resetting of iodividoal relays
sre miod svailable. & lockou whiy with manul e fsilithes shall be providal. Non
mppng mwhays, under voltase relays shafl be sell reetimg with mdamsises of operaon)
whirch whall be humsid resed

7.1.7 Uver conmemt velday (OOR 3
Oher carent relays stmll be of the mverse defimite manmmem tGree {dusdant myverse | very:
inveme or extromely inverse) type with high st instaniancous gporation and with the
fioul levaw v s of sctiings (unhiss olferwme sstod i meguisiton )

o Cuymrens SO0 (o 2005 of rated nomaael corrent o e of 5 sdjusinbie.
= T Multiplicr time charscteriubies from (105 1o 100

T4 4 Farth fnzft veluys
Farth fimlt prodection (ol conmmens shall oporste mstmmionseely,

In oiher case & range of setting possibilities dull be provided o both corrent s time

7.1.% Under voltape relay {(UVR)

The UVE shall be of the outomatc reset (ype, bul equipped with 2 miay opersied sigmnal
thal i maimiained bl hand resct, The drep out value shall be adjostshle boween 5095
mnd £3% The pick ap valise shall be a1 lesst E5% of {he symom vwoltage

Thie nmmbser of Gperaiion comtucts shall bet

® 3 adn maridly open e,

= | et poomrlly cloved.

This LIVR shall opersic in combination with o time delayed tmppine rely. having a time
by actprstable betwesn (.2 ml 5 5
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7.2, Current Transformers

T2 ) Crorenl travesfiormers shall be i accondmoe with IEC 600441

722 The mied secondnry corrent shall be | Ampere for switchgens mounted protective relmys
angd  mstrummerds, @ wiell = oremote moustod  wstnumnents, either drectly o v
intermedinie correnl bmmafommeers. The secomdary fends of cerrent bomsformets for romote
moumted minmenis stmil be short crrcoited by o8 remowable link o the swiichpear
factory.

723 The switchpgesr mamufscturer sholl be respomdble for sueshog and selecting the outpat
mting, of the comrent tramsformens,

724 Crovent trmsfonmer s for messnme purposes shall be of the sccarscy ofiss (13,

7215 Cormnl (ramfoemers for, proiecion porposes. shull be ol the mocumscy olas 33 The
scourncy class of differentiil protection comnent tmmsformens shall be cless X 18- defined
m IECa0044- 1

T2 6 The econdary of e arrenl mnsiomers shall be canbed on one sde. Whene current
tmmsformens ane commected e Wye the Wy pomt ohndl be emrthed. The saming of the
seoondury circmib hall have a oo sectolt of L5 mmZ. Scpamte canth wire shnll be
i fur messyring and protoction carmmi mmsfoome s,

T2T The sccondary leads of ecnch coment tmosformer shull be acosswble and shall be
connoctod 1o kest goad shon caroarsmg limks.

728 Comenl tassformers. for circuit. breakers shall be installed othe stasionory part of the
relevant cubicle.

T29 Corrent trmsformier s whndl be capable of carryime, withimt injursom besimg of mechames|
e, the specifiod lanh crmment of the swilchponr.

720 Cuiront mmdiomens shall bive spproprate VA rating and sabsstion. factor, The
saturation factor shadl md be kea than 5,

T.2111 The markings on the cumonl ranslomeen shall be in nocordance with ihe reguirements
ol 1EC pahlicstions (K241,
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7.3 Voliage Transformers

T3 Volluge tmasfomers shill be i scconfance with [EC 6086, with secominry voltmsnl
110V between phases.

T.32 Voltspe tmnsformers shall be prdocted by curnend By foses on promery sl
seoondare sides.

73,3 (ne side of the secondury winding of single phose voltage tramsformens and the star poim
of ifet: phase voltige immsformers shofl be carthed thssh o removable ke

734 The voltape treanlorme s for measering purposes shall be ol sccuracy class 005 and for
protection parposes shall be closs 5P,

TS5 Yohage tmaefoimers shall be dry Epoxy-Rean or Byl Robber molded type:

74. LV compartmynt

ALV compantment compiets seihi anmmemios and with the [ollowmjs rogummend my be

provided for MV swaicheear sssembsly:

T4 The comparment shall mofude an open’closs posh batton for eoch oot brexdoer,: with
synoiptic duxpnems end seeociaicd maucation lemps-as fol loes:
s Hed - plospd
& Creen - open
= While - ip cirewit henliy
& Amber - amn trp opormied

1.5, Anti-condensation Healers

1A Anti-comdennstio heplers will genenilly be reguited: for all indoor pansle. They «hall be
e for continious servics and shall oporuis on single phice vollage of 230Voli S0He

752 The numbers and ses of the heatens, i nog shown on drowmgs, shall be sclecied by the
wwitchgenr sapplier.

7.5 3 Heaters shull be enryized lom 230V AL power provided by the parchases

7.3.4 Hemterfs shiadl be protected by a mumiatare circait breaker and an eanth leakese pmtaction
devige af MimA sensivity.
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7535 A coniatocirelay in combination with o thermmostat shall be provided for the opermthon of
heaterfe. An indioinng  light {predembly bloe) shell be provided on the m‘iﬁdlgnr
enclioyure ¥ mificats that fe relevnmt space heaten's & m opemalion

7.5.6 Hewters terminals shall be shrouded

T.b. Accessories

Accessones required for proper and safe operation of the swachyear shall be supplied. At bt

the folloanes scoesanrrs shall be Tumshed for cich missmbly or proiEe of ssiemblics i the

sarme swiledy room.

a) Dewice for mamally charging the stored energy operating mochanrsm of cirous breskem.

by Homadle for o mg cmoomt breskens imo posstnoms.

€1 Fune puliing devics.

ey Lifing tmliey or srmalar device to remove cincait breakers.

€) Special woly for orectnom mmd memtenmmces if upphcshie

8. Tests and Inspection

& 1 The equipment upder this specification sludl be (aitory tewed. Thinee cenified coples of =0
reports and contificates stull he sibmiited vo the perchnser.

A2 Porchaser will regmire the prescoce of hui nommmaied  representifrve 10 witiess the o)
Inutory vssts The smpphier shudl nform e dute of sinh bt ol bemed fomar weeks in whvance

5.3 The mrchoser's mspoctors sholl be gromted the npht for mepestion 2t any sepe of
mmmsincteme s fesin

9. Spare Paris

0.1 Together with the wpply of all apipment under (his speclication, a compleis st of spae
parts for commiessioning shall be supplied Toe each wwitchpear  The supplicd spase parts
ahall comply. with (he seme specilicstions a5 the origimal poris @nd shall be Tully
ml.:rc;hn:lg:lhh: with the arpinal puits withoust ins modifitien

.2 The vendor shsull uiso supply 2l of ccommended r:pm’r. pazin for iwo yeams of operaton.

1) Documentation

104 The vendor shull sepply the necesssry infurmation with the quotation to onable cvalustion

of i sphmitied prigresl. Gerernl decnimenisfdmames ore miol sceptible miles (hey se
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rewtsed Lo show the equipraent proposed. The docoments to be aspplicd with the guotstion shull
ot Jens molude the following:
m) Camploted cnaqurry data shoetls.
b} Summary of exceptionsideviations (o this standued specilication
£} Hrochores. and cntalogoes conlmming dessiiption ol fypical switchygear and techmical dota
on et 4nd midory components yoch 3s croon breakers, comactoms, relays. mitten
Fed I
i} Lt of accessones moloded m the had
) Prelimimary dimenseonal drawinss.
I} Approsimate shippine weighty and sires
112 The documeniy which shall be supplicd topetber =il e cquipment smil st leead nolode
the Foilowien:
o) Updaiedd and comploted enguiry dots sheetfs
b} il single bimse dimprramds
e ) Schematic comtrol oo disemms of esch kind of comng Sreaker
db General wronpomemt drwings showany mam dimevedons, ek lavout, Noor punel
amied phipping sectims
€] Dmwmis showmg the focanon of feld winng teomeam] dops mmd power cebls
connections.
1} Information concerming mterhick seqpemnes
) List of mujor and mealmy composois, showing complete roondermp mformamon for
all repilaceable paris
b} Recosmimeerided spure pazis Hst lor lwo yos of opomthn.
1) Test reports snad performance curves of the final roatine tesis
1 Painting specificition und test el
L} Applicshie = contifigmes
i} Insizlistion, operation and munienance mitmscons
mi Fudli finding and troubleshoaties, manuoli
w) Pritestive rilugfs types, curves smd setting mnges.
o) Cut-off comem characierics of fuses
) Total weight of the mnermhly snd of (he individudl shipping sectiom.
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gl List of sceensories sndfor my specil Wols requined for erciion. gpenution wnd

MELENTETIANCE,
11. Shipment
1.1 The sopplier of the equipmes under thin specificaton 8 the sible msponsibie fof
pckaping and prepEmmtion (o shipmoent.

112 The packeging m woodkn box and prepamtion. for shipoment: shall be adequuie fo avoud
mechunicid dumaze dnrng renspon and handling
113 Fach shifpping scciion shall be provided with pomanenily sitsched jdenbiffeation e
contaming nocomary mformation ogether wath the switchgear wlentificntion momhey as
mlicaled o dats sheet
11.4 Shipping documents with cusct deseription of cyuipmest for cuslom telosae whall be
supplied. with the equipmen. |
11, Guaranice
1211 The muephier of the equppment under this spocilicstion shnll goireniee the egquipment and
shall replace any damagesd eyoipmient/pants wsaling from poos workmamship md / or
fmdty chestgn
122 The supplicr shull reploce sy equipment (ailed nnder ihe followire condition:
e Falure wtiler staup ol commipaoning  bosts  perfoomed. secording e IEC
roCirmne At
Failure under tormal wsmee for o penod of 12 mombs, mol exceeding 18 monihs frem ihe
dete of dispmioh from (e mznufacturers works
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