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Scope of work

The scope of work under this sactien s b0 pravide | install | put into operation and test the
slactrical feeding system for the prodect which should comgrisa the Feiawing,

= Thit miedum volkege pachege it

- The medhimn veltage cables.

= The distributios boards.

Bedisim voltage peckage unit.
General

The medivm woltage pachage wnit corsiztys of the ring main unit | the all fillad power

traresformer , main thie s waltage distributicn baard
Ring Mgin Wndl
The ring main uni, corsists of wo isolating switchies for the inceming and outgoing feeders.
and are fused isalting switch for the poser Lransfarmer.
The agulpment shall be suitable Far operation on 11000 velts 3 phase 50 Hr, 3-conductor dela
connected systern as wel a4 3-phace, J-candyctor grounded newtral system.
The switchgear shall be of the indoss dist prood and vermin prood unit type.
Each unit shall contain the main Belating saitch or arowst breaker | bos bars, dibcornection
cevices, - iratrument transformens, bays wiring and other necssary components, Doied
together ta farm 4 righd self supoioeting assembly,
Each cubktls shall have frant hinged parel daors with lode The rear pates will be remowvable.

Ratings:

The switchgeas shall have the folowing ratings

Mominal valags 11 KW

Mz aperating dolfage 18 KY

Mominad curnent o0 &

Breaking capadty Mya 500 MVA Symimetrical

Areaing capacky AkIF Wy AMP. ORKIS at 13 EY

Buration of masimum fault currens L Secord

Porar Frequency test Yaltags 50 KV for 1 minwbes

Currpnt transformeerd SESS A
‘Woltage fransfarmar

11000 3/ 100'Y3 v

T QYSTrA .

."' ] .-.

S Rl .} ' bubas Bael pdN ]y et Jak ds faa

———al Ay AT g e g " B AL ™ B —

-'J"lﬂr"' ibyi= _hi .HI , o
o Al

The protected type switchgear shall be desgned 3o that the operating, safety and
malntenance funcihons will ke as semple 35 possble

The switchgear shal not be fitted with control components other than equipment conirol
levars. In partcular sualiary lewars for manuad locking are forbidden

CQperaton of equipment shall be carmed out in one complete acbon. All the devices permitting
thar cary out of the operations are to be mounted on front of the switchgeds panel. The
Ipching dewices shall be designed so that when carrying oul narmal aperations, it s not
possible to block the controls, doors and acoess panel by umwarrasted sclion.

Releasing Lhe loding devices ab the end af travel, controls shall anly take plate when the
opsratian has been compieted Takmg nte aicount the normal construction tolerances of mass
predistion.

The switchpear paneds are 10 be fabricated trom roked sheet steel and mposed of
Interchangeable wnigs having standardized dimensions and easily joined together forming seif
wagparting struciunes.

The steel shest wsed in the constraction of panels shal be perfectly planned and not l=ss than
2.5% memn thick ghe cubicles end ther compartment shall Be dast and vermin proof,

Each Bsplating switch ard cirpuit bregker shall be provided with lized sibver-plates! primasy and
secomaary comlacts, and & mechasiim Tor reching the rermoyabde dldrent into gnd ol of The
g Cesd pasitipn. The methansm shall be designed to elimirata misalignnsen probilens
Automatic  shutters shall be provided to close  all openings wo power circuits when the
rornmovable element 5 in the test; discannecied or remowed position. The stored energy springs
shall be automatically discharged as the removable element enters or exits the compartment

Lodd Brad 4

All powner cimowit breafer shall be withdrewakde SFE or vacuam Dyge . 3 pale sngle Throw with
voltage, currentand interrupting ratings &s specified bafore

They shall be electrically operated, mechamcaly and electrically trip free, with stored anergy
cloting mechanism, and with provision for manwed spring dose.  Prosdsion shall be mede for
remafe contral of the crcult Breakers from the control desk as well a6 Incally from the
switchboerd, Thay shall be squipped with seff-aligning siver-plated primary and wcondary
disconnacting devices, grounding tontacts, aperation counter, positon indicator  and
ailiary =aitches wired to terminal blocks

Terminal blacks of pach sectiaon shall have nof ks than ten [0 peroant sparss, Twio (2] ipare
narmally dozed auxiliary contacts shall be furnished which ¢80 be reversed 10 normally open.
Circuit breakers of identical conlinutas currenl and vollags ratings shall be inferchangeabis,
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irsulation used in the saitchgear . shall be selected &0 assure continuity of service under narmial
operating canditions. Ensulation shall maistain dielectric vrength under conditions of high humadity,
temparature and aging, &nd shall maintsn high resistance o tracking. 0 shall have high fama
refardance , kow molshume absomtion, high mechamcal strengih and dimensional stabiy. Parcelain
irsulation ssall be used whseneunr pracicable, but consideration will be givan to glass polyester ond
epaxy cormpounds having proven charsstecistios. Dasign shall minimize the wse of insskaling taped at
factory or Reld jaints

Mgin Bug

The main bus shall Be manulactured of high conductivity copper desgned snd sized Mor the ated
oinisees and mamentey coren] al 45 degree © with a maximum of 15 degree £ temperatune
rise. Balted joints and palats of connedtion shall be non-magnets: soffedion recstance matarial

Thais eritire bus and structurs shall b constnuctad and braced to withstand shoet circuit soresses o A
safely shiutter shall cower all high woltage primary connections, Primary buz conduciors and
connections shall be mvered with nsulation material irsudeting basrlers shall be previded whers
primary buses pass from one compaiment to ancther

Ground Bi

A high condictivity copper ground bus  sstending the. entire length of each switchgear shall be
pravided with a momentary current rating egual $o ery cicult  breaker through which the  bus
gxtends, shall be serely bonded both mechanically and elecidcally to esch wnit, A suiable
pressune type connecar with lecking device to prevent loceening sthal be greund conrscions

Piiscellanenys ASERs0ry Squipment

Miscollaneous stoasary oquipmant such as ausifisey relays, resitons | switches fuses, capacitors |
etr. requined for proper aperation of the olating switchs, or by the intent af the drawings, shail be
fusmiched mounted an the inside of the appropriste panel ar cubicle with recessay brackets,
mountings, wiring and contacts, elc..

LY. Primany connestiomn

Frimary cable shad be tarpe enough to  accomsmodabte cable stress cones and shall inclide cable
cannecior and solidly mounted cable supports, The incoming and cutgeéng cables shall be
sccommodated at the bottom near of pach culticle and shall be egquipped with portable grownding tiest
dovice. The number gnd sizes of cables are shows on the #tlacked drawings and bill of guantities.

Eotsntiy pansformer

Patentisl trascfarmers shall be provided in segaraie compafments howing draw-oul carriages and
devices Jor disconmectirg and automatically grounding the transfarmers whan they are withdrawn,
Thay shall bo moulded dry type and provided with high interrupting capscity primary fuses, Potential
irarmierrners shal have sulficient iron to pravent saturation when phade-Le-phase veltage & applied,
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and shall have adeguate secondary lnading resistance for coeration on an 11 KY undergrovnd system,
conrectad defta on AT, skde and gne of the bwo secondaries open defta,

Accuracy class shall ba 005 thermal = 55 degres Cambient

Larrent branstarmans.

= Current trensformers shall be able to withstand without ingury, the momentary and shart finoet
stresses specified for the circuit breakers. They shel héve two secondary windmgs, ose for
profection and tha other foor metering, with putpat tocater the conmected burden.
s Theacouracy dass and accuracy bmit factor will be in scoosdance with IEC poblication fo. 185
¢ Theacouracy limil faclor shal be associaled with the refavant egquivelent Tadlt MWA af the syalem.
®  The currest tramforner shell be capable of providing Tthe necesdary powes culpul bo gperate
cornectly tha co-related profection devices ! instrumerts .
& Thecomark transioemers chall mot saturate pnder systerm fault canditicnt wp o 15 temses tha
rated full laad cumen
s iWhen operating balanced or earth Faudt protection, they shall maintan sishiility on through
faults putside tha protected ;one uwp to 15 times the - full load current.
a  Current tansdormery for imstroments shall have ratio and phase anghe errors ol exceeding the
Talpsing -
[g] From 1260 F0 ol raled gurrenl ralic erngd L . O phaga ﬁﬂgh ey fll'- 0 it
{bY From 20 %o0 L0 of rated currenbCraticeror 0 1.5 . Phasé gngle errar+/~ 120 minwles

Instruments and meters
AN instraments and meters shall be of the flusk rectanpular safichboard Type Baving a dull black Tnish
and shall ko dust proof with antiglareglass. [Indicating nstruments shall have black  markings on
Wihile dal ant-parales scales spprowmatety 250 degrees and F nches lIong accuracy within =1 of full
scale gnd with externsl tero adjustment

Unless ntherwius specified, Inuiruments ard meters shall be sistahle far eperation from irstrurment
trarmfarmers with normal 5 ampers and 138 voll secondaries. . Scele senges and dial constants shall be
prowided to match the primary voltage ratings.

13 Power transfoemer
Three phase, of immersed , ratural cooling cone Gpe pawes distribution ransformer.
Tha transfarmer chall b dispatehed fitled with all

Thee trarsfarmer shoald be of The kow oty yas,

Loastruction Details,
& The averal constrection and assembly of the tandarmers shall be robust and chalf be rerdened
suilabds for the adwows ard 1ol condition uridss wihich thase ranstarmers will operane
¢ The lron core shall e made of cold rofed silicon stes] sheets  The losses in care shalf be bow.
o Tha winglivg shall be buelt ol indulated copper conductors arranged in the tank.
¢  Thio translormer tark shall b2 made of corrugated soel and provided with 2n additional steel
rederyios Tor oil evpansion | Silicagel apperatos hall Be Tixesd
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& M and LV terminald <hall ba brough? out through poroelain bushings according to the rated
vellags

Transformer ail
Teanelermers shall be filled with soecial oil {Diaka (B} or egual] of high Insulating grade accondirg to KIEC

specifcations

al The cortrmetars attention s partioularfy drasm 1o The fellawing requieranls

Bl The coif's bracing &nd tightening shall ke such that the hum and vibeation 18 kepl (o minimum and
shal ba sufficently strong towilhistand the shoet cirouit farces

c} There shall be complete nedeadng of lamination in joinks bebween cores and yoloos,

dl Adeguate imsulatian shall be peayidsd at the end of the windings.

8] Thetramsoformer ool shall be verioaly mounted

fI  The nobe leveds mgmured ot one meter from the transformes 1hall be in occordance with the
speciled value in the relevant NEMA standards

gl The cverall dimension of the trarsformer shall sdit the spece prosided in the transfarmer room,
after dus allewance to the space 10 be provided all rourd the transfarmer

Normal Rating:
The nocmal rating shall De th madimum conbinuous fling whier The Tropica conditians,
Thie cantractor shall stale in the schedude, the eguivalent Brotish standard specification or intermaticnal
eleetra-tachmical cornmisson rating for the Iranslarmers alfarad.

Voltage Ratio
The normad veltage ratio of the ransformens on rgrmal tapping and no koad shall be a2 stated in the
sthadile

Dty Under Fault Conditions:
The traralarmer shall Be capable of sustairing 2 three phass syemetiieal shoart cirouit current an the
LV ide, with the faull peser being maintaimed on the LY. Side and wilhoul camage fo the
tramstarmers for three secandi.

Voltage Impedancs
Tha vodtage impedance &l normal rating ard voltage at 75 Deg. o shall be o stated in the schedules,

Temparature Bise

The iransfammers shall be capable of carrying & fall rarmal rated curnant contlnuously at any tapping,
without the temperature rise of the winding exceeding 50 Deg c. & measurad by resistance.

Ratang and Terminal Marking Plate

Stainiess steel diaggram and rating plate in accordance with international electre-Lochnical cormmisseaon
fa, 76 shall be fimed to the tranddeemer giving full Setalind infarmation as follows:
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Twpe of coaling:

Valts at ro-lvad ard normal tapping MUY side

Walts at LV, side

Snoet cirouit currentyfduratan K Amips/sec
Prpendance vollage peroent (K

Current &t rated load and normal, Tappang MV shife
Mumber ol phases

Diagram of conrection

Pesition of tapping swaich correspending to different valtages
Manfacturer's name gnd transfarmer serial murmber
Froguency

Viertgr grosip refgrerds and dsgram

Wielght of core and wirding in kg

Wieight of ail in kgs.

Toral weight in kgs.

Year ol manolsct ure

Tree plata shafl be of adeguaie thicknes and the markings shall b2 engraved tharg in tea depth of ngt
|ess Bhean 1 o, Uhe backgrownd Beiag Slled in black

Muite asd Balti:
Al nuts 3nd balts shall be focked an poaftian in an aparoved manner.
Where possible it shall be armnged that n the event of nut working locse and falling off, the baolts shafl
reamign i pasition

Where bolts and oty are $o plced 10 be insocessiale by mesns of ardinasy spanners, The ontracion
shall provide such tools as are necessary.

Cable-End Boxes:
The transfermers shall be prewided with suitabie amangemaent for termmating strasded copper
condueion XLPE insulated steel wire ammoured cable gn the MV, side and busway coanection an the
LW side.

The boges shal provide sufficient §pace (or fegregating the covey and maintaineag e mmrmum
insulation clearance and créepage distance applicable

The peutral of the star connected winding shall b= separath connected to earth. The Insulated neutaal
cannection shall be braught via 3 separate nevtral chamber hading proviian far housing the necedsary
current transformers for earth fault protection,

Al iary wireng from current trenafarmera, Buchholb relay, and oil temperature mendtaring... e
small be marshalled tea Spparate tarmineton chamber with soparste scoess covar.

Tests:
The cortractar shall produce cestilicates for the type tests carried out by the manafacturer far simitar
traniformers o an sdinowledged inteinatinal testing authority.
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However, he thall gat aH the routine tests parformed on all the transformes ta relevant British
stamdard specifications in the presence of the dients represetative IF he so desires, at the
manufactures’s warks

Al Phe ted fesuhs shall be tabulated snd submitted 1o the Engineer tor s reconds.

Sehviduls of Transformer:

Rating Ax par dravesng

Unlage Ratia al mormal taps 10500 ViR W

FrEequency 50 He

LE.C Wectar group ref, i [iym 11

imipedance voftage L

Phase connections MUV wiinding dalta, LY. wirding star grounded
Basic impulse el voltage 125 BN

Tap changs 0F e tap changing gear & 5% in steps of 2k
P sicke catile B b specified sarier

LY chde kermingtian A specified easdier

i :
The transformer shall b= squipped with temperature indicator and mandoring system to protect the
Transformer aganst ower heating due Lo incieaselt ambsent temp. or averiaad,

The unit shall be conrecked ta 220 W upply to ghee alsrm 31 191 pressdfed Temp. and 10 (g tho
trarslmrmer oot breaker at 2nd presstted tesnp The alarm harm shall be installed en the transfarmer
MY, pare],

Gas relay (Buchholt reley] shill be fitted in the poekne between Transformer and conservatar tank .
The relay shall coerase the warning cwcuil when gases gather arcund upper float, In cese of severs
fault, the lower Mast shall trig the transformer cirouit bresker,

fgcesioriss:
The list of aicessorias & shawn below and shall not necessanly ba limited 1o the following
onby:
Riating ard wector diagren plate
sl typee thermometers for windmg
Dehydrating breather
Buthhol melay |
Ol el ooy,
Neatral bushing
Earthing terminals
tacking lugs
Lilting eve boltg
Bi-directicnal wheeh

A Main distribution board

The distributean board shall be of the totally enclosed, indoot ype of size, rating and arrangermesnl &
indicated in the drawings a0 shall consist of the required number of formed and welded sheet steel
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onclosures reguired to mount circuil breakers and aother specifed eguipment. Distrbution board shall
b+ completely enciosed on front sides. 1op and rear with removabée steel covers

The doors and the mownting pates are of sheet steel fitted wih stremgthening sfrips 1o ghee the
reccaysary righdineys, The material hickags, should be salected with regadel 10 e machanical stigisas
to which the ddferent components are subjecied, homever, ot less than 2 mmi thick | and  $hall be of
minkmum depth reguired to sccommodate tho electncal pqueipmient shosn inthe drawngs.

T structure shall kave full height lateral strips, with Frant panels to prevent srcidental pantact with
liwe parts. The arrangement shall permit all cable @ying. connections and maintenance with a froe

wertical coble receway fumished with e nacessany cable suppors and Calla terminabing faclines for
cabiles of largs oross sections

Dstribution board shall be n dustl, vermin and rodent praal erclaiure in accordande with 1P 54 af [EC-
579 and afl compartments shall be suitably ventilated the spare pasitiors shall be fully equipped with
circwt breakers whose ratings appear on tha drawings,

Cable glands and gland plates afl the sitabie sixes shall ba provdad

& ground bas shall be provided

MHsaribution board shall be surtable for pperaticen at e ambient temperatdre of 85 C.

51 General;

Thie scope of this work includes the supply, mstallatien and hooking up of cables Lo the distribation
boards in the kcatgns indicated an the drawings or s directed Oy the Lonsulting Engirees

Work an installed chall bo complets with all componants and matenals regisrad for nstallation and

figation orad oflsir miscellaneous equipment nefassary to provide & f'.“ﬂl' WH-BTEIHB' angd complete
system.

Ml pecessany chil wark assndated with the inctallaticn a8 be indyced within the 2copa of this work
The distribution baards shall be dedigred to give maziimem reliability = sarvices having (elation with
the seed far speed of operaton and ease of inspection and mantesnanoe:

E T 4 Engineering Drawines:

Prior to commencemart ol the work, all workshop drawengs indicatimg the full dimensions of
distribution boards, base dimensiond, methad of metailation shall be mbmimed [0 The. consulting
Engineer for approval

33 femeosition

CEtributon boards shall be put-door type IP-54 and 1otally enclosed, with mauded case or minlature
circuit breakers bolted to the bars in & systematic arrangement.  Branch  cirguit references ire
accordingly Indicated on the drawings
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Distribution boards shall comprise photocell ard timer coatrol gifcuits,

Distributon boards interioes shall nol be instaled wm cabinets wetdl all condu® connections 1o the
caminet have been completed All whused cpenirgs In pane! board cabinets shall be praperly clooed
Conmecting canduite shall not be wsed to suppert ke distribution boands | Concealed surfaces of
cabinots shall be gren 8 heaey filled apalication of emulsiied asphalt priar te installstion

Citstribartion bosrds shall be pre-assernbled and eonsiting of & sub bass ausembly and grcuit breakerns
af the ratings indicated an the drewings, all enciosed in an approved encigsure. Sub base assembly and
circiss breasers sholl e menufaciured by the same manufacturers

Dictrbution board cabinet shall b for floor moonting on conorete base (outdoor type) . and flush
miaunting in-door type as indicated on the drawings,

Cabingt shail be Tabricatad from fobded and weolded hot dipped gabvanlzed shiest stesl In ne case, shall
the magteriats be less than 1.5 mem thick

Jeinits shall be welded, galvanized wnd relnfedcad whera racessary and galvanired aftar kaheication

Cabinet shall be of sufficient size so that potter spaces shall confarm 1o the provisions of the |LE.C and
855 standarads | andin o instance shall they bo less than 100 me [fous inches| an all sides

Bax shall be prowvided sl at least 4 stids suppors to fasen the imeriar of the destritsution oard,

pPanral baards cabingt chall be wapplied with a hinged pasieted and ncioble door. A1 distribution
boards shall e keyed 38ke. Tha metal sheet shal be fnished with two stove enamel primes finishing
coats,

Directores on tha badoide of the front doar shiadl be prosided, Dingctones shall be typed To sderiify
distrisuthan boards and to clearly indicate circult number and  description of the assceiatad bnes for
wach glrcudt on power panel-baasdi

Outside of surlace mounted bex shall ba given a ooat of gnc chromate primer ard  Finishod with
elactrg- static opory paint .

Directones under glassena shall be prowded on the doors. Directories shall be typed to identiy
distributesn board ard imdicete clearly circuit number and description of the assocated hranch dreit
and shall haye at @ack 3 lines for cach circuit on power and lighting distributicn panel board. IF trim
without door & requested, nameplates shall boe mounted a3 direcied later by The Engineer

Trier ahiall be 5o corstrucied az 16 cover 28 vl p dead frant shield which cowers all Berminals ard
burt compartmeat to farm a deed front panel.

Trim shall be gravided with rotating tim guartes turn clampa which angage the flange of the box for
fistoning. Use of screws eagaging holes in the Eange of the box for fastening trim will nat be
peoetitable, Triem ghall be gheen 2 cout of 2in chromate primer and one coat of grey enamel

T eustra .
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Intesior of parsl board ghall cansst of branch breakers mounted on buses msulated and toed to
demaurilabie frames, assembled as a camplet unil 1o i the cabinet,

Busey shall be GRS pure electrolylic cappier and be baded on @ Total temperature fse ol 30 degreas
and a maximum current of 1.6 A per square millmeter of cross-sectional area, camped conlact
siprface of npt more than 0,25 A per sguare milimeter,

Buwes shall be ngdly supporied an mauided insulsors and shall be <o désigned that branch circun
dhevices can be remased withcut distwibing adjacent units ar additienal machining, deilling or @apping
Fhase bessing shal be full-height of design space

Mecessary busiing diilling and blank plates shall be provided for installation of future Crout devices
where so indicated on the dreaings

Buses shall hawe sufficient (apacity 10 carmy [he maximum shart-gincuit duty of tha main protectve
device which I at least the masimem sbars cirouit gt the peint of sppicetion sethout showing amy
agind of deterinration and ckall havwe 5 normal current Rting emual te at leact the frame sl Rting of
the main breaker or Twice The maximiom connected load in chie no pratective devioe i indicaned

Al srrews and Bolts wsed for making copper connectars shall be equipped with lods washers, Rivattod
burd camneelions will not be scceptaile

Mairs shal be equipped with solderess pressure type comnectors and have mezns o prevent
palling o EnAmkBTare

Sobd neputral bar shall be irsulated and shall incorporate one solderle=s box bype connector far the
reytral wire ol sach branch circult and one for the main incomirg neutral wire, Neutral shall be fully
wred gnd rated &5 phase busbars,

Hligminiurm chall fiot B uisd Tar ary witeeiar panal board parts

Back pan ar mounting frame on which buses and branches are mounted shall be of galvanized steel
forming & rigid support for components ard parts, Reinfarcing of back pan sha® be by flanging.

Tne operating handle of each ciroult breaker shall hivee 2.2 mm dismeter hoke te fasten o tag 1o it

AN distribution boards shall be pravided with & ground earthing confisciod oF Baf with 8 sulficient
nmdes of termenals and shaldl be welded to she cabines and should hawe cross sectional arca sudtable
far the parel, That oross section shauld be approved by Enginear

3.4 Naold kers;

Electricad circults bexs than 10030 A =hall be protected by moulded case cireuit Breabars

&1l ciroult breakers shall base pantimuies current ratngs at least 2s shown in the drawings at ambient
termpesratuee of 45 C
Gircuit breakers shall be totally enciosed 2 moalded case conslruction.
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all clrouit breakers thall hees-an mnterchangeable trip unit cansisting of & ad@ustable thermal irig ang
an adjastible magnetic trip on each pole.

Circuil breakess shall hawe quick make, quck break swilching machantim that s trip free from the
operating handle 45 that the contacts cannat be held dosed againit sxcess cusrents

The minimum interrupting ratings of the crcwe breakers shall be ot lest equal to the availaible shart
eireuli camachy 3t the terminals,in accardanie with tha intarnmpting capacity P-2 of the [EC-157.

Contacts shall be of noa weldisg siber alay.

When Tripped By aither the thermal or magr'-etic Erige The sperating mechansm of the oot breaker
shall azsume an Intermadiate position ciearly indicated os ' THIPPED' erwieen On and OFF positans,

A poles shall be construciad 5o as bo open, close and trep simulisnesuily

Hon interchangerable trip breakers ahall have their covers sealed and breakers with interchangeabls
trigs shall have jhe trip unk sealed.

Thermal owercurrent tripe shall be ambient temperature componsated o allow for en smbiest
temperature gher at the breaker tham at the pratected circalt o devics.

Cireuil braskars shall have anaugh rumber of ausiliary esntacts of necossary types to perform all the
confrol, intefadng and remote ndication funttians @guined

3.5 Mi i H

Winiature cioul eabers shall be ol the namow type ard shall be for manuasl gperation with trip fres
pelease,  Minssture cirout breskors akall be squipped with & thermal oeerourrest and a magretic
chart-cireuit tripping elomaent.

The interrapling capacity of minisiue oot Ereswers shall mot be less than € ki off (38D V AC) af cos
Phi=3.5-08

35 BusBan:

Bus bars shall ke af high eanductivity copper braced and rigidly suppested fo withitand the mechanical
sirecs of a mted shor-time withstand curren . and @ted prak withstand cumrent In Boordance with
FEC recommendation Koo 430

Wain but shall be contmunus canstruction, Main bus pints and all tad conmscTons ghall be- silver
paned and 1ghtly bolted Yo imSune marinsim corducthvity.

Bug bars shall be cealy marked with thelr respactive phate coleurs, and ahall b furnished for future
Eebarghons.

& full length ground copper bus shall be provided. The prownd bus shall be bound to the metal
enclosura of pach competrment @nd to metering, relawing and transformes’s secondany winding. Lugs

T eysTra .
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shall be previded one a1 sach énd of the ground bus and one in each cubicle for the wer's copper
ground rables,

AR earth connection joints eod tErminations shall e linred or braied
4.} Secondary Wining:

Al secondary wiring shall be copper conducior, themmaplestic msulated at least 1.5 55, mm feoble,
neatly acranged and clipped in groups. Each conductor and s termination & (o be identified and
marked with numbered ferrules. ANl live terminals are 1o he shrouded. Winng for esch specific
Dutgedng shall he shown in e schpmatic drawings. Cortrol wiring, interconnections.. ofc.  shall be
wires] pul b termina by Bloshks in conmereen locations in &1 umits,

Functional units ard cubkles are to be fitted with identification plates stating the manufacturer, the
wlaptifying designatan and the order number agalnst which the couipment i supplied

Instruction glates: Instruction plates are o be fated to cubscdes and functional units and along side
contrnl and indicating equipment Lo the estenl Fpecsicany 1o glve sulficenl inlarmatan an their
funiction

Terrmina! Designatian: Terminal deswices, both terminal blacks and mufti-pode pin connectors, are to b
divided inte groweps. Tach group and each indhvidusl block or pin conrector shall be marked with a
specific hentification mark which = alsa found = [he cinguil diagrams and conneciion dpiumenlation.
Each component shall, as far as possible, be marked with specific terminal marking.

W Designation: Wires are to be marked with a numerical designatior, sndinddusd for each function
unit, placed on marking sleewes at bath ends.and abwo on cables at selected poimts approved by
Enginess

35 Delvery Conortions:

Thie veitchgeas is ta be delivered with all ke wirisg within the tubicles In pesition,
Bl for peindng tha cishiclas to each atker | clamps for fiving to tha floor and doar knabs choald be
inchuded in the dedverny

Fixing bolts farinstallation of the cubicles
- Saaling grommiets of fixing dovices for sutpoing wiring
+ Cable baxes.
Taals orioching sets
= Tauth-up paint i i@y cand
Earth conmeclian dewice
- Sagling compound for cable holes
- Sadre parms

Full ingtructians for thie installation of the switchgear showld be supolied.
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3.10 Dogumentation:

The ewitchgear docurmentation which shall be supplied for the eguipment thauld torsist mainly of!
spacification [list of apparatus] which, amangst other things, states the data af

r.-:lrnpul'-i:rt usad
Assemibly drawings Tor the main parts of the saitchgear equioment

Wirkng amd cabds tables
Circuit diagrams

- List of legend plates
Enctaliatlon instructiaons

5.11 Methed of Megasurement:

The low veliage switchgear ta be paid loF brelas this action will be per asch DR, complete with
circuit besakere, eantactars, power factar imaroeement. cable terminad blocks, bushars, instruments,
relavs, intornal wring furniched, nstalled and tested in atcordance with the drawings and
specifications and including 2l conrections ta the incoming cables and sarth tonfituity Conduar
and the outpolrg Bus trunking systom and ol cther works {Including civil) neressary to proide o fully
operative system.
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Section A
Cross Section Showing The Proposed new Inclination
Of Roads After Removing Existing Car Tunnel
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