
2l

-&3. nllntn{t

3. 1 nr:6oors.iarubirfi dr16uiouluyiolarvdoln:vrirrY.:siolild -

n. }i'5ouarulilf, tcilyio16'urtofi nr:6or#rvioriu!5ouud'l
J

tr. nr:fi.raru1yhhr.[rviooio.:ldqrJn:niri'lu 6':oonu!lhildrovrrvmuo'rarub,lflr IourJfruh

n rll n'r u! vrirt o.irir.r 6 n

n. nr:n'sarulv{'rlttrvio ororirrtJuoiort{ar:tirur,reiodr Iouar:rfunroio.rriluar:firfiudtri

rirrJfr ni ur riuouruto.rarullhlr

r. nr:o-oldca6o.raaralvlfirbi'jrlun:riilnl sio.rfiinfinrrll6.:1ilrioun'jrdoriruuolu NEC

uavrl:vnran:vvr:rwr,trolmu riornrrrlilaoorYuvrr{y{fl r

3.2 nr:riortJoluacnr:giouunaruh',hilr
, J ,& v

n. n1:eror,roulravnr:oiouunarub',|fir l#n:vrirldnrulunriorrioarulilflrrvirrYu #rtroa tu

riorviolour6orro

tu. nr:riordarratorioutinaruly'lflrdfituroror6'ru"rlrirhu to qr:rria6rilfl: trild
lnsulated Wire Connector, Pressure Type vruu:rn-u1viflrl6Lirioun'jr 600 l':ar{

' ) t .u la
n. n15sr0r{ax 50910uuna'1u Ly{fl'ryl!!u1o9r?u1 Ll4flJn?''l 10 ,r'D'r.:rjaaLxn: uav L au 240

nr:rliaFrun: lfl{rlaonuo.luortfioldu:rnao'rr (Sptice or Steeve) uavr{udruouruh',hlrrfioavaru
.---- c J

uavtyruYr?{ antu u{
, J r.s.'Jr ' , J.{. nr:siortor.ru5oorouunalubifllfifiturod'rdrlur!n'jrfiriruuorir.rd'u hi'oioloul{ sptit

Bott connector 6u'r6norn Bronze Attoy r,riaiaoduduoliu}ilflulruriordorarob,lflr uriavsio
, . ,. jtr

o. !aroarerb'hlrfrduannroluneiorrioarofro':fi TerminaI Btock rfionr:siaarub'{flruunhj
- ) tt .J -riroo6ukiavoan uacnr:rUdrrutfrotorarob',|f,r lvin:vrirldToorioilTu TerminaI Block fi

O. narrruuu

1fivtoa or rirnlud'rurrut olouruarulvtfl rrY.:d -

4.1 druiur.lo:ua{a'j1{ [avrgilrntri'rJarraruoonornq!n:aior"orlo:uavaiudrir.rl og'lu

sr'ruililrilofr'orirrrirntrufrruururo{ou?uldl"riioun'ir 0.5 urnnvloril lur1n1 n:ni

q.z dtuiu Feeder uav Sub-Feeder birJaoaruoonornqrJn:olrirr 1 #uauor.,l ud'ar-nrirnml

d'ruyru,uorou'rusia.rlrifioon'jr 0.5 urnnvloril lur1n1 n:fi

4.3 nr:'r-rrrirtoraurudna'rr d'a.:ldrnio':ioddruhirhn:vuan:r 5oo har{ uavinrf,unar 30

- d, J
?u'tyl9lotu0'1nu

$!2ayi 5 qrJn:niriuarutv{f,r (Raceway)

r. nmudo.rnrrtrlrJ

rdohinr:'Hsruuavnr:fiodrqrJn:ni16uarulyiflrriJuhJd'runmuriuriouuavqnoio.:nuurn:rru

orrirrauqrhi'nr:d'or,triaq qrJn:ni uavnr:finors.:ltulilsrrudoriruuoriq:raav16aod
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z. viofoua'lub{flr

vioiouaralilrhuti.roonotra'nryrucnlur !rcaulunr:1duu louviolavcaiorriue'u.uJ'rsris'ru

uan.77o-2s33, ANSI q!{oifluairloui6 Hot-Dip GaLvanizea drH6srdurdold.rruiouarulv{f,r

louronrv

Z.t violaragtfioul': (Electricat MetatLic Tubing : puf) firdlairautinarllririoan'jr tS u.
6od'{{rutun:rififindraouraiocioutuf,rryrnru t'.:hifiaru,rqlo1 frovririvlviorf,u;rJvr:{si y6orirlfi

viora'ur.rrunr:fi ooY.:'lt'lrulririuhjorurirr,runlu ray., NEC Arti:te 358

2.2 alavvtinrlur runarr (lntermediate Metal Conduit : tMC) fiturnrf,'urirnudnarrtrirfi n

n'ir 15 ll. 6o#.r1.firu1drtiu16urrY!yiolayvurr uavfiqoslflflunounioloi usilirrfl{ilrdutnuo:luavl{
. ;-
[ua01ufr0us]:'rusrun'1 uo1u ?6vr., NEC Articte 342

2.3 violauvtfrnuur (Rigid SteeL Conduit : RSC) arur:otdrlulryruvio EMT uac luc kiUn
)-

r]:snr: uav'lfl{tuaorufiouor:ruuavil'rduldlousr:.inudryuolu 2a , NEC ArticLe 344

2.4 iooau (FlexibLe Metal. Conduit) rfluvialauvdautr'l{iouarulv{flrr{rqil n:n5 raiarnior
r .u Jd a d .l t) d J
Ly{Y{1yr1r1,!1a010!nllauavrvrou !o 14i00unl 01n n1l rfraouu1u Lolj'r.! rtu rJ0[o0l tn LY{ua'ia21.r

.bo J! - - : - 2". r .1
rflufr'u vioeioufitfluaorufifiuuac uacuonorar:6o.rldviorioutfioriurir nr:6od'fl{lrul,ouilrhfl,}i

rfluhlntr{oriryuolu ram. , NEc Articte 350 uas NEC Articte 360

z.s yioolaycud.irfio High-Density PoLyethyl.ene : HDPE gn rl'ro:I1u ilan.982-2533, Ctass

hisirn'ir Ptl 6.3 firduairoudnarrLirioun'ir ts il1. sroo'{W{rulun:ddf,rGulousr:rilioinouniflfi!
J o - lc.q1!vllvlJtuuulJ nlrnogi{ !t{lu [#riuhjnr:rriruuo'lu ?avt., NEC Articte 353

z.o qrln:nitJ:vnounr:t6uvio toiuri Coupting, Connector, Lock Nut, Bushing uau Service

- eqe e I - - t o u ' ee
Entrance Cap rirr 1 fio{uaurca nnanlfl[asan1ufil{mu do.lrtutf]oflurjr drrailviofido.rilclu

aouniel
- L. -t2.7 n1t0r9r0i'iYlo50ua1ulvlrl1 9ro.in]u[lJ9r't:Jtan'] uqq{u.-

n. lfrirnrrlavorofi.rnroluuavnruuonvioriolvlin116osr-{

t. nr:rYoroyiofro.rhirirbiviarf,u;rJyr:r uavinfifinaruld.ruo.rnr:dolosio{rfluldnrurio

ritauoto.: ?a ., NEC

,en. 0o0.iuofl! Lat{451.101n'r:14r0 !n:na51.ro1?l0u 1 n1 :uuul,,]rnu 3.0 ltlo: uavvl{

ornndorsioarov6oqrJn:nioirl{rirhu 0.9 Hol
.1. yiousiavdruiliousiav:cuvfro.ifio#rrfrudriurSouriouo'.rarur:n5ouarulilfirr{1viold

" -- g ," , zv't :oua1uH,1ytotut vn'ta{fl nn.ivt0tla?uuu

o. nr:l6uviolua01unJo'uer:'ruel'rrrioritruolu NEC Articte soo d'odor.Jn:oiU:vnoufitflu

n,t!rcaurYu ugiavanrnuaraorud

o. nr:ldvioeiorroiofldnrtr urrbirioa n'ir 0.30 uLo:

-J's 1, a! --t. uu?n1rdnd"{viodarrtluuulturu}t5od'{fl'tafi'ud'?olnlltalo urniqrJa::nourirlvilil
^!, 1,

arur:nff od'.lvioorrl uurdlnarrld'tfiGnu1 n'1i {n?uqtr{lurfl uusia v n:n:ttl
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4,.1 . - Ys ---. 1 r Aa g c at. 1n uJ lo:v!!1Ju01] vt09l1.i.l nso0.19ro9l{ [ou?oil{ tunounSF unt']uvrrlon{n1u Lui.r'ltlto'lu
uJ

uauuo{tn:o{nau:o[ 11't

3. r1{tr6[fi6 (Cabte Tray)

3. 1 Cabte Tray frararf, orduor nruS n uriufi e.iiunlit o{niuafi trtq ui6qu Hot-oip Ga lvanized

raSorflruairrraSnqu Etectro-Gatvanized IoaduaiunaHn6'rudrrfroofinmlr,rrrlririaun'jrdtvd!uuu
, ai - a.

BavLi u[ anlIuv{utuuanv{n rldo{ralssJuluornrntriaeirl6

3.2 Cabl,e Tray tfio radder oiodqnrYulal :ruv to r6rl6un: r,riorioun'jr

3.3 nr:6nslsruav'ld.lru Cabte tray oiorrtuhJnrrriruuolu ?avr., NEc Article 318 Basgia{Ao

riuln:rair.rornr:4n 1 :vuukirfir" 1.50 ursri

4. t1{[;udlu (Wireway)

e -i 1 | Ja 'i4.1 Wireway fio.itiutualnt a nufluvrun?1tlr4u'] tr]u0un?1vt:c! tuuLilJy$0!tl1nl0!1Joir1un1t

110{n=!a!!l'nua6qu Etectro-Gatvanized

q.z nr:fions{{ou wireway 6'0.:rfluhJnrurirr.rufllu 'rar., NEC Articte 300 uav Article 362

uavfras6oridn:rair.:ornr:r1n 1 :vuvlrirnu 1.50 L el:

4.3 nlulu Wireway 6'o,i C.f t" Support n:uuv 50 liufiunr

5. nda{riod10
. JJ. !

naioroioarulufifr }i:rudlnaorarvr nao{rer'r:u nao{qoaru (Junction Box) ndorrTnaru r,t:o

ndor6saru (Putt Box) fll fi'rl4uolu NEC Articte 314:roavr5uouo.:ndo':doarudorriuhJsrruririluo

onoa lur.-

5.t ndoroioarurlgrrllulqufi'?lil siolrflurilsninrrrrilulbifoun'i1 1.2 ia6urq: l.irun::ui6

rlor rYuafiudeun'riq! Galvanized r,riol{uilury6n Atuzinc uavndoroioarutfinfi'urL do{ar6oorn
,)d

L An aoulooa,]tuuuuaovl n2M4u'tuJuaunll 2.4 aauuo:

5.2 ndoroioarudfir.liuror:lr,rqjn'jr 100 enurflrii? pio.rr{ufluornuniunaf,ndfin'lrrn,rurhiriou

J I,nil 1.5 fraAunr rftidarrirird.lnauudlu:.lto.:ndo.rrionr:tdmu rirun::li6rlolrYuaiud'runr: qu

Gatvanized r,riol{uaiurv6n Atuzinc uavndoruuurYurlrfro.rin::li6d6

5.3 na'olrioarutioniu:crto 6.rlfluaorudororfiodun:rurirrl kintrd:vr.[u NEC Articte

soo oio*tluarfiornlrur{dtdirnr:iu:orqoln1fla1n UL (Underwriters Laboratory) r.riolror:rTudud

rfiourvir

5.4 rulora.ina'0.:rioaru duo{rilturo si'ruru toraruh,hhdriruniruavoonna'o.rrfu1 uav
1- ; tt,runulu1er01u?uvt0t0ua1u :oq!n:tuLeiualu0u.l l4{ilero{rilil.:d.iifirnr:lA{lol,olaruouriruuolu

NEC Articte 312

5.5 ndo.rrioaruyrntf,ouayyn.uurod'orir.lrtloyrrrr,tlrvaluavilooeirluriuuur

s.o nr:6odrna'o.:rioartr frar6ourjurYuln:r#r.:ornr:ra5aTn:.:airror.::aru 1 uavnriosoiaaru

druiuusiav:c!1rhi'n':ri'af,vnnruluuavvr'ntrna'oflfiniuloid'orou or'ruyrjrtorna'orrioaruoiosfionvsoq'[u
A4 v<

{nt?J1nnttayyI1{1u [F]aVO?n



.E
6. fl1tnnn{t

6.1 xlnikirirt4uolitf,unr:ronrv nr:6nosrarolyhhu:ln'ruavqtln:nj16uarulyhhlfirfluhJ

o'lu 1l1q:S1ulron?ayr., nr:b{rlrr uiomn:tru NEC uav :yntfln:vyr:r{!r,lrr'1 u[dol "n.:1rlljaoorriuyrl

b'lr{r"

o.z 6luf'ir{arirvroov:vu'hioUn:oirdr:arolllfirrflud'lrirdryiunr:rioal6!raiahifiorluri

{ir6'rrovd'owirnr:fi0rfr,:qrJn:ni16uarub'lfirrvdrdln 1 tl'xlfifin'lruriordosur{r{rhlouoaon rfro

irrrrru nr:qioas6ulfifi nrruurjuouuavall:oj

7. nlxridou
qe Aqsa i,.v,t , J , c
tyylo6oLlyto tl4rraru !o11un?1rjno[u0,:m1n !flfl'] luyln.] t?.i fl1!n?'trJlrugou,tjo.i n?ljfr!{.tu

A-llll?i?l 6 tJuunaa{iu

l. aerufiolnr:nortrj

:vursioas6u (Grounding System) nru{oril,ruodlfi:tr6.rnr:rioa,:6uto.::vuutriflr (System

Ground) qrJn:nitv,hir (Equipment Ground) uavqr.ln:nidu 1 drflular,r;oluorofin:vuab',lflrrdosorn

nr:narturfrvrilriflr rtiu vioiauaruldrir :roar.:arab{flr rar Iounr:sioa.rAud rirfi}ilrirr.ruol{rflu
' J . ,- - , . .i

0u1{ou L1,r009l1xnfluau ln!!1ufi.i0r0tuu.-

- !:vnrfln:vvr:r.:lr,rrolyulCornmlrJaoon"urduartubirlr "uu'lo 6 aru6uuavnr:sioal6u "
J- ursr:orurfionrruUaooriuvrrlv{flrdrfnruna.:sruu}i'ir1fi "TSES. 24- 1984 nr:rioalfiu "

- National Etectrical Code (NEC) Articl.e 250

Z. udnaru6u (Ground Rod)
. rt1 , ,--{

- udnaradUlt,tl'f Copper CLad Steel Ground Rod $u']olaurirfluuna']{lrildnnal 5/8 1r? uav

ur:kirioan'ir to rin rirlrurr.ruei 3 udndulil rdolfitrinaufi'rurrurornr:alfiu (Grounding

Resistance) hirfiu s lolil loonr:iodto Ground-Meter

- nr:rlnradnarududo':tiusiacild'nr.ir.rornradn{r.rr6u.:60{Ma'nrl:u!1tu 3.00 Hgr: wir 1 rYu

- g.J t A v -',.
l,9lU fianA'IUOUU L14tt01l9l00{nUO?UFl?U1vl0.itl0'll,U1flYlUvl14U19l9lLllU0Un?1 i0 tl'l:']{ aAH0:14:0

J.)Y
n1ilfi:cuJuuuu uaun'rit6o!'.r14r.io'[ri1di6 Exothermic wetding

- r,tdnarudulu:vrltlsiohjdt#uunornd'u6o :vuub{fl'r :s!1r'fl0{nuflrtiluacivuudodl:

3. dlseu (Ground Conductor)

" J v a ui
a'tud! h4 trd?r'tvro.ruo.r r,.it,u'lo?a{a'luoutl.J?oqu:va.:nuln1 no':luuo.lu.-

,J,- a'ruAudruilJivuuh'rlflr (System Ground) rf,ouioaru4uti (Neutral) riruqfiu4i (Secondary)

io.inriou!a{llfl1a{6u r!1o1ro':aru6udtriduo{fi'utulolroiqrln:0irJotrYutol:vuttv{flrrYu nrl

r.l1et:51U ravr. ariueirqo

4. rJUUcioa{;uuun66:! (lsoLated Ground)

- rvuusioa{duahr.rirqrJn:aifirnu rtiu qrJn:oi6 raov:ofinii lri'iaruduuu nornaro 6uri'rhl
J,.,

0r1 flna1?tulJo 3
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- "rt E -t.Be J . ^ 4"' .
- aluol]yltt tun:uu !14 Lta'tuolu'tylo{uo{l4lrou?u lr'tg 1ru1qn1llvt5vq tuulJ! a'luouLltvlgrotlll

fiuvdnaruGulsrun:{ uava'ril1:{rtd'daurYuraa'naru6ugolivuuhif,rfiilil r.riod'oririvrulralti

-!5. n1:nin{lrEvfllt naau

- rirll{yioSouarurtlualu6! riuusiocffnr:l{vioioualuuavqUn:nisioviooirr 1 firTroioarufiu
Jd , J

Lr!r! l0 to?rvraSaualu u!n?1rJo0rro{vti':tvlfll toout{nt?r uav !o:1tn15ulJUou0'tnfln?ua!n1!

- n1:16!a1u6u lviiooluvioiouaru16urn-!aru?roib',lfltiu1 uo,luurlnifli ldu aru6udoglu
- Jd. - - J

to{t'ruvraluouvl[!ua1uuiv51u (Main) ciruiunr:riouunaru6u a'lutruvl?1'r !u:1{a1u [1{Y{'l 141 1#21.i

aoutd
- ) rvw o ' i ,u J c,- aru6ufihikiSouluvio dorEofrorriurr.r?1{a1uh'lfl1frrtlu1arav4n1 :cuvbitnu 2.40 $lsll

- nrto:?aaou trin:vrirnruamurfiutoutor{nruqlrurir'ofiqorflviloi'jr:vtusioal6ufinrrrL

a!!5ruua uQn0r0{n 1lJr.r1o:11u0'r.r0.t

ilil?od 7 Automatic Ctosed-Transition Transfer Switches : ACTS

r qruaufihrtatr.l

- CTTS rnloociiolonood'{ouiriru:ut'a (Potes) turo?a.:fin'on:cua (Ampere Rating) uat

u:ro-uldru (operating Vol,tage) nrld:vqluuuu crrs {nqqrJtsno!riruaiildlourilu tl {n?!a:i
r -< * .CI toit :rgattot d'r145!n15vn{1u Louogl lullsrqunStu {40{o0{flaoQ1n4tiaolflulnu

- lun:fidfrtvlflrornur.rei.rdrubi#.r60{ilio!fiulu:vrY!u:{d'uuavneruddonpio.:uavuouiuld

crrs ocgiorarrr:olourirun:cualyhI'rornur,rd.:riruly{drurafi.rhldr6nrirur.rd': lounr:vbiflr ov6'o.r
, , J ) ..,

1n:1n:vua [y{flrou'r.too tuo.iuav [r.l nritlotx.io?u-5n1t loufl1u uu!tto!1iu1uu1!a{oru [r'{ (Closed

Transition - Make Before Break)loud':rraarlunr:uuruoioqlilrfiu too iadiurfr (0.t iurfi) uavlu

n:fifiibifirornur4eiqiirub'lrfiuruyd{16ur CTTS ova ur:nlouriru n:v uabl|{rtua-nuruvtJannr:
),
rtoloioornuvra'l<i,crly'lu:nriaun,:Ioueirueiur,rdriiru1*6ndrulid?0 (open Transition - Break

Before Make) uavfi:vurrrardlfrlunr:lourireornuvei.rdrobirafi.:hja'.:6nur,rrirqirulvlrafiilrirfiu 1/10

?u'lvl
J,

- ct I5 nqotx! {q! nt6un?untloo.iHa 0 [ a0ona0{ u:0r.1']un1:ytoao! uacuor]itJrlslto.tu

mo Lll1l

1 U11008 - Standard for Automatic Transfer Switches

2 IEC 60947 - 6-r

2 rruacr6unnatnsolfr,laifld (Transfer Switch)

- oYraivrdoiolfiln:.lairnroqufirf,ilfiauu! Doubte Throw contact inr:rir.l.ru1unr:drnr:dtub{rh

uavfinr:Soasl"rura ruavnorarirdurTaluvr.:nar.ldrornnr:raqoqiruh{firhifrusr-rr,-rrna'ou
(Mechanical.ty ttetd) nr:ritrnarouvrira'urialoonatntoarouritt,rHn (Sotenoid) d,:orrTunr:drtr
na"'rlruri'aull'{rir (Energize) rdr4'tnarourinadnluraaro'uaru uavuunnltdlull,lrdrq'toa.:oruriuadnraa'.1

nr:lourira (Transfer)
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- aivrdfififirYnn:cuagY'tuei aooa. iiultlfio{fivrira'laauuuuandru !:vnoudrar,rrirdrflaufrn

(Main Contacts) uavurira'ufiaiurJ:vnreilriflr (Arcing Contacts) rnira'rLfiava'nqndufrollflulavvnalriu

(Sitver Composition) rarira"laiaqlrrfrdlaTariuoiolfnulur{no rdohilirttsroonrdoriqrnr:rfil,uo':

n:vuaoeirr:uu:r
,J. tun:tultlJU5vlJ [140?U1a',]UfiUU!n1:rl0ttArJnU d114:! nlt IA!O',tU n1U 1 U1?lu{?luona',]UflUU

(NeutraL) do.:vrun:vuatrirfi ufi risrd'ru

3 unl?{ola?uquf,eud (Control, Panel.)

- [!a{2{a:n?!fllaivrririrrurirululn:LJ:rsartoi (Microprocessor) rdonr:rirlrufiuriutir aor

f,rgr,rrnr:rh1.:fnr*r uavfiradroouaorHariu LCD looatrr:neirreiruavrJiuri.:riroir.rl ld1nuld

:ri'ar.iru

- uriroo,tror ururnluqu (Controt Panet) ovuan.:rirriliuu tfi u!r,o':uudlrirulvlao.lur.teir rdorir

n'ri,r,u'ru (Ctosed Transition) truviuudldrulv{vrsraorufia'.i fiSour,tei':iirull{!nfina'r:lrufiourfil
. Jo a Jr.r

- uit{n?ua flo{uflfua uo Inphase Monitor t.! Lunifuto.ifl'n Louo'rul,fuvvltJ !?1111 1J51n0o1n

uya'.rrirub{flr#':aol6'rulurrat6urriu (rdun:dnr:louciruuradrrirab',lqnr,iunaiu(urarirriruh'{#ugru

Emergency to Normat) ue' {n1un! ovq:?oaou tr'lato.: uud.:druly{fi'.taolld uavdtdrg rgrrulourira
ov , - rf , , i,C
luunalvrrruo[y,iaro.1Ll a{0']ulflvtia0.int{nuua?

"!,-.--i- fl1:vr'1{1UUaJfl',DO.:nlt0.1U,Ar.:n?Uq A2 t O.iU

n1:oi?n{utt:.ro]-uuarnrudtolur,lei'rdrub'lrdo

1 Normal Source Vottage Drop -out rJYld$ri:vra'jrl 70-98 % trolfin-ou:.:rYuldlrurdod'l
ov J'lrirnEolauoirirlruuac rniuult-[r'Ifl ro rn urad{ciruh{on tiu

2 Normal Source Voltage Pick -Up rJiudrld:sr,r'jrl 85-1oo% toifiriou:q6'u1{lrurdo

nau1tfl {uvrirqirutilfl rdugru

3 Emergenry Source voltage Drop - out rJiu#ild:vra'jrl 7o-g} % tolfiriou:ld'uldlru

4 Emergenry Source Vottage Pick - Up rliusYsbi:cil'jrl 85-100% to.rfirinu:qri'u1t'lru

5 Engine Starting llme oelay rJiudrld:cv'jrl 0-6 iurfi lCar.rrjr.rrraranriilrnColuug{
J ' , r ,r i

uJa uua{01a lTiv{'tvru6'ru'tJotJo{

6 Norma[ -]o - ,rn"rr"n., llme Detay rl:-usrs.!1d':cil'jr.i o-60u1fi tdovrjrlnarnr:Iou

riruhjeiur.rri.rsirulv{onriuradrorndui.ieTutraun?rudto':ur.trirrirutriantiurirrru- ---ii- i I

7 Emergenry - To - Normal llme Detay rJilfr.:1d:vv'jrl 0-60 urfi rdorarjxtrarnr:Iou
, , . ,j - 4 u J ' , t ,j u a,

rirulU4uueilorutrifru!1uva-{01flfrui.:tI! lrasn?1 {11t0.:u a.i0'ru [Y{nu6']una!!1llJ1l!nn

8 Engine CooL - Down lmer rJirosiloi:cu'jrl 0-60 urfi rdovrjrlrralnlio'tJ rnio{uug{
, , " .tr!ta-dnlilauo1und!au ann1u Lv{t'tutluua?

9 Engine Exerciser
C. ., J * J

- a1x'r:no{ lLl r un:! turn:o {uustvll.i'luLuut?a1m{uri t urfi 6l zq d'11u.: uaa;unrulu

f,rlorf
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- 41il1:oIU:trniillunr:[6ulnio{uus{rirlrulridr 7 hJ:un:l
trtr

- rrro[n:o':uuelvnnr:uoaorudrfiaur:o]rJ:un:l'tfiinr:loucirulr.rao v6obiloucirulraan

Io

10 CTTS Inn-?avd'or,.irunr:roaounli un:sua (WTHSTAND AND CLOSING TEST) o1il

rJ'ro:i'ru ul1008 dl:vrpar1rrnr:yun:vua#or.:o:ld L 1/2 LLa!. a kr6a lriorirgrnl#ldqrJn:rrjln1
1,,
vt uttJ1unl5fl naauo{na1?

ttI:.:rru{H6n ACTS ov6'0'iriTu!10rit1u ISO90O1 (ISO9OO1 lnternational Quatity

Standard)

nrr?ofi 8 raCorrirrfiotrl|flr

rtuqnrndorrirrfiobiflruurobjrioun'jr 25okvA (200kw) w! Standby Rate tJ:vnouriru

r,udoouroi,i'r,jrdl (Dieset Engine)

2 6'rrnia.rrirriotv{fl r (Al.ternator)

J ".I3 u,.,Jrn?unilqorni or rirriqrtv{fl r (Controt Panel.)

+ aincifr'on au dnlurlfi so'rrndo.r rilfi ob4r{r (Generator Air Circuit Breaker)

edd5 mola!tnuLau.i

o rfluqnrndo.:rirrfioh'{flrrJ:vnouriruio;!ornl:wT u{ru6orqorado.rritfioh{r1r
I . A r ,q c ^- .^. J - s - Y Ae7 nrrud.r,uorra5arrirrilqlilflr?irrrulfitd'lrirfiu 85 dBA fi:vuv 7 rrrni lnuinro!t4cdrirusrru

utm:ttrumr.:ialn::l
- Jr.

q6u6nuor3lt?[u

t rflurndo.:rirrfrolv{fir riupiaarodoruuddna arlr:nzu6flrird{v{flrldodrrriordoqrurnhirioun'ir

250kVA uu! Standby Power Rating e1!rrlor5'ru ISO 3046 uas AS2780 uav DIN 6271 uau BS

5514 uas ISO 8525
A t J a { .q '2 d": ua5oserueruas rnSo{n1lfinbiflrsion:.itiru Fl.exibte CoupLing uav Ftange dofro:vrairrde

) .- tr . - q .! i - g t c d u ,- - i , J
rn50'!uunfl!rn50{ri1[uo [11141r.1ero0i{0quuI1ur146inrnu?nu uavuu'r{14:o6!:'::0{:lJvluflurn50{n!

d.tdav'A
oru rfioaonr:#uavrfiou vrSourioo6ooYruviurnSorri'ugru:o.riuhiurjurJ:vnouornl:.i'!'luriruAer

lousr:r

r fi aiqdrioqou6'nlurlfi (circuit Breaker) rdor]orriunr:a-oxr:ror:vuutriflr
q sornCo':rirriolr'{r{r6'o.rrfluroflrari lrirnald'rulrriouuavrfluirdarindulufloouY! Ioad

) tt - J - i d,-
rnSoruuddouiutoruri,uol'lr,lri lrirrirrfiu ri!orniufril6qrn5o.luus{lrirfiu 2 il lnufironar:6uuuo1n

frHiq fiSoer"ruyruiirr.rriruudnluil:vruff1vruodi.:riuvrl{n1ru{fifi ai: 1

s rf, ua6onTrudU:cno!rirrSo:UornI:{rruaiHdnlousr:l

6 lr.i.i1uriflAooo.: LoilJrl'rel5o1u ISO 9001 uav ISO 14001
.t . - r ,q , )/ [:.1.r1uzu aflrelrn:olnrrunb'hhovoi'orl-!:sarnr:nitunr:ruafl Bac!rcno!totn:ornrtuoh'hilrUi

rLrud?birioun'ir 30 t ronar:dufru!1 ivno!nr:fia1i6u'r
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e r{Juqorrndo.uirrfiob',hhdarlr:o:-ulraaolv,hhu'ufim'u1o1dd 100% (Singte Step Load) lorud'or

drirtauolr!:cnornr:fi or:rurttu!Han']Svtoaa!o'r{a{fl a{:u

n[u8flun.lcvl1{t 6un
A to o oI [AtA{UUnnUnlA{t

t.t rfllrn:ro{0us{6roarirraiutiurnio.rriliobiflrlouronrc iiru'luhi0r'rn.ir 6 au uuu 4 o'nu?v

Turbo Charged-Aftercooted arur:nhi'rirdrrirqiordo{'[u?i:uto'i Standby Power Rating tdlrjoirn'jr

250BHP (Brake Horse Power ) lr' t,SOO iotJrioulfi olrJ!1a:1s1u BS or tSO lnafro{uao{ 'lgl:'tg'tu

[?tuunonlaon ulvnounl: n1tu1

t.z rf,unrhndruridfirndoryrrunr:dr16orrYun'utorndo.rritiotr,,hlr (Generator Set)

1.3 :vl.JUirulunatrfou l'rarioririrdo uurr{rorrrraua?1uiou yriou Guard r*'orlo.:r{ueiruvr'
J !' s -J ' i v - ! J " - r,r , Z )

rndoulu? Ioui':fr.rrarlorirovdo.rfrn6'rurrrnl:.ii1u{ilarrqoroiorritiolilflrrvirriu fi.rov6oluaostflu
dcAt,

unoo'ta0ntnt0nuu0r u:vn0unl:?t0'r56u1
).

1.4 uoun:fualulun?lnrJo vn ta{rn:o{uurl' ,- n - ]r'
1.5 :EulJUltJUtt0lY{a.: lJljlluavu'lAo UlU lJirect Injection

.)
1.6 aorrimrnio.loudrir uuornoflv{fl lniv u,anrlrulo tz uia zq had

-i - i o J
1.2 d'lilrriurtorvrdlrJ:vrirqorntolrirrinlv{flr fituron'lrulhirioun'j1 300 6o: aur:orirru

dfi fi'o4.rqr, (FuLL LoAD) 16'hirio un'jr s t'r1l.r

1.8 fi:vurnrunln'lrurSruoltnio.luuo{rfluuuu ELectronic Governor raio:vrrddn'ir

t.9 fi:cu!driliutr5ollhhrdruuoroodgzuvrnCaltrro{dv'rlru (Atternator Charger)

r. r o fi f urirTutiofi ouuu uaclo rnofl ilfi r rru#r:vuuvior6urlruriur{o r,n6 r uavrYl 200 3n :
t'[r

),,
1. 1 1 ll10Ei0rgl'r{,1 tJo.!tnt0nuun0u1.iu0uu0.i!:cn0!o?u

-.!s o i
( 1) u1011?9rt? t!nn15vt'1.r1uuo.:tn:0{uu0r

(2) urn:ioqrur,t4fitolrir:vurun?ruioul,o{Ln;o.iuue{
- - i- ,a ) .

(3)'10:?9ru:.iouullJuua0aut0{[Fl:0.!uugl

(4) !rsr:iou:rtYubirlrtrSouunroaC
aA(5) !1o5?on?1!t:?:outJo{tn:o.luun

(6) uro:r-oar rrnaqlu1on?uqiltdloovY.rrauo

1.12 xlnrinri'r{.,1 ronrcu!ri1rfiob'lflroqluqon'ruq!qnrnio.:rirrinty{fl'radtrioofi'ol

rJ:cnoueiau

(1) lro:{nu:ld'ulr{rlr vott meter vts.l 3 tv'{a

(2) ursr:n:vua1v'h1r Amp meter tn', a ,tlla

(3) llrq:ionlrLdl r1. Fr"qu.n.y meter

1.13:cu!n?!qunr:virmuto':tnio.:trud'[un:firodo'iuueifio!nfifro'lrr]uutu6rSnvr:ofin;i

luln:Trl:na1qoi (Etectronics Microprocessor)lotrovrTura{o.:uus{rofloudtfturifi nSolfifirgrgrrulr{



) u t':aur:n Reset nfiurouluanmcilnfitd uavi:vuurJolrYuetl?oaolJuan{fl qn?!n LlavaQfu1fulau.!.
J ou,v , -ln?1rlr.ro!n9rto{rnl0{uuo [o !!uaun?1n{u

(t) nrud'urhrTuvriodusltrn'irUnfi
""(2) qruu4ito.:rj'tlv1J'run?rxiou{{n'j1ilna

(3) nrurSr:outo.:rniorauda.:n'lrrJnm
) t- v(4) ro50{uuoun1l0{

- ir t i t(5) lvolju'l [u14lJ0u']91'l

1. 1 
q d'orfi :cr.trlnx!nunri11'1i1uiro':rnio.:nhufi olv{fl rbirio trn'ir6'{d

(1) lrn:ionrrttrir:ourndoruug{

(2) mn:{oarurinoqluqqo?!qrrloiloavYlrar:o

1.15 uro:forir.i.l1ro{:vuurilrfiob{rhoqjlulone!qtqornCoinhrfiolv{flrocjrlriouoiol

rl:vnoudru

(1) arrqlnr:r6utn:ro.t (Manual. Run)

(2) nruqlnr:raqornio.:

(3) nllqrrn1:t6uta6olo'nlurl6 (Auto Standby)

t.16 urorooiarul:n{oy{u!ivrvrerrdovouvruld d.rfi'osfinrrllvrodouldanrivrrnioruud[6odrr

riou q nr"i Inulrioio.rrJ:v{rari

z da#orrit0atvlflr (Atternator)

2.1 rndo.:rilioly{flroio-:aur:oa6sriirurir#.:lv{firn:vuaaaiuouliriardo.:l6Lirioan'ir 2sOkvl

Q00kw) luii':u Standby Power Rate 3ir'la q aru 4oo/230 hafi sO r6iu (nz) fi n-r :vnolrira-.:

(Power Factor) 0.8 dnrruuir:ou 1,500 :oleioulfi

z.z rflurndo'rrirrfioly{frrtiotriurj:.rriru (Brushtess):surtra'lu5audrurt"oardlfiouuInu

rdt'nrYu Rotor 0r1!rJ10E61u NEMA il;o vDE fi;o BS 14io TIS 14io lEc

2.3 n1:n?lnuu:lnduh',h{rrf,uuuu Sotid Statedfirir VoLtage Regutation sio{hirfiun'ir tt96

o1n No LoAD 6{ FULL LOAD drfllnoiur^lnrooifidr:vr,r'jT.r 0.8 fil t dorrlrir:ourrjaJuuurJaildtir6u

4%

2.4 au?uro{ Rotor uav Stator ovoio{ri!1eE{iu CLASS F vlto CLASS H

2.5 ivlJtJ Excitedrfluurr SeLfExciteduio Permanent Magnet Generator (PMG) r,16o fidn'jr

2.6 oiosyruqionr:1{n:yua Short-Circuit a'rr,rilanTiyruornoild"tririoun.ir 250% ro.i

n:!rralrifl 116ilfi n"o ru rruylorruyyfi I
z.z rniorrirrfiolvlfirrsd'olfi:vlurlo.rrYuna'uruiua6nlvlflrivrq uar:u.,udu:tnrufl,u.nJ1er:oru

ruruR raio vDe r.r5o BS y;o tEC

2.8 i:c!uflarrYudfro$fi'a.:sorirubirha'qlui66arnCarrirriobiflrin:vuab,rrhasrfiufiryo

2.g oiorrfluarFnrYruridtoiiuurn:muflo.rriunr::unrrrrr.:b,hirnrruro:rlu61na EN 61000

29
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3 uH{n?uqul6dovitfinb,lih (ControtLer)

3.1 uflnn?!fiurnCorrirrfiolv{flrovoio.lrfluurLudranu:ofindlltnlj:rtartoi (ELETRoNIc

MrRRoPRocESSonl trfluau6'rdfirnioo,rrLrunr:6ru6orrlurirre6oruuoi) druirnruqllornio.rritfin

lv{flr 1o ao cgio{loiiru rn:gru NFPA1lo rrav lso uac cE uav EN iv!!u nn?unuoio.riqrJn:nid

" a - , , 'io'']turJo{ootuu

1 vott meter riru:lqr-ulv'{flrusiacrda uav Amp meter rirn:vuab'hhuriavrria

z riru:.rd'u1v{r1rro.: Battery

3 KILowATTS oR t<trA rirrira'{rifir

4 Frequenry meter rirnmudhirir
- .ir " A . - e" 

' , ) - )5 r? trJ{n'lrfl1n1uro.1rnl0.iuu9} , u5.19luu1 u1ra0au , q 4!tnl0.iuLl0

3.2 fralfi:vrrnlunrnr:rirrrutorrniorrirriob'hhLirioan'ird'.rf,
)

a) nruqrnr:rfrurnso.i (RUN meter)

b) nruqtnr:r.tttorn5ot (SToP meter)
)

c) nru4unr:rdurniordnluffi (AUTo meter)

d) nluRrnllvrodournior (TEST meter)

e) a'rx'un1{i1u16Luurr ManuaI
.J s a ) tq JJ -l3.3 !ei6u6u1fu[9r0u uaveilrn:o{ lnuoe][u e]uonl u001n :vtlt? [uvroule]{u

(1) HIGH VOLTAGE (SHUTDOWN)

(2) LOW VOLTAGE (SHUMOWN)

(3) UNDER/OVER FREQUENCY PROTECTION

.'l " - x .u
3.4 u {n?uaxrn5ondlruo tr{fl1 0ver0.1rtluulJ1J0[ainvDouna tll Ln: [utttatt0: Lnu0coo{!n5u

,J1eli16',lu ,ro uu" a, trav EN uav NFPA110

(1) uoufiroof nc uav har{irorof nc uav rGrn'ruiirsroi

(2) Circuit Breaker, Motded Case Type

(3) Engine Automatic Start-Stop
A e^

(4) qUn:ru!:cno!ou.l o1!tJ'lo:6luBtrJan

g.s rfluHiqrYrudifirniorurrunr:dr16oarTuriutorn{orritioh'lfir (Generator set)

fl1:?t'l60u
J " - r ,r , , J

r:1Ji'r.:euoo.irrnr:moaournSorrirriiobif,rotirlriorio.:'l,oumoaoru:srYulllflruavnarurir:out 
.,, .J r,-

tolraSoluuaioiorujauuLirfirr qx lnudouoaou d.rfi

(1) floaou LOAD 25% ,trorrira-rrdldrflur:ar 10 urfi

(2) roao! LoAD 50% torrira'rifiudrflunar 15 urfi

(3) vloaoti LoAD 75% rarrira'lrfildltur2a't 15 urfi

(4) vrnaou LoAD 100% rorrird'.rrfildrtJurla1 15 uTfi
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ornrfrlfirnoaou SingLe Step Load Acceptance Test a1n O% rflu 100% In a rndo lrir rfiolylflr

ovfrorarlr:niu SingLe Step t-oad tpi6.r t0Os6 ro.ififiorira',:q1l4o dlovd'olfiranar:drs6.lzuanr:

vroaouitnCorrirriolvtrlriuvrrrjrrauorfuaur:niu singte step Loao 16'i roogt

nr:duoumu

r.iiudrq6o.rfioos':uavroaournSorrirriolv{firlri'l{.:rul6'6uav6'0.:drrdryrirdrlrdr:Lvroaou n'r:
. J J qra J y "" - ! t ) to

vl'r.t']u,iio{tn50.:auq!ntolfl't.t'1fl1lyt:cu t? lut{ou t.ufltorJy|,!u1llutt0tltantotJ0{uacoun: [n:0.1Ltln

otirdiirr{Julunrl oao!rl'rlor naoooud'aruuvdruavfinaourd'rmirir'1fr'arrl:n opERAlE rnio{riro.rlou
\'- ,.r,' q Y: :,r.i
t!nonlttnluto.lvr{au uavq0{a.isr0ua.ina[uu]rolJB.runn6u!n5flJn'noi?a5u9l2u

1 Nn:nrriorwumlnmro{{FnuqruavqouaCovitfi ob'Ifl 1 dluru 1 qo

2 ALTIRNATORINSIRL.ICnONBOOK,iTuTu tqn

3 ENGINE PARICALOG AOOX iirru i qo

c {fionr:1{uavrJrl.rinula{o':rrud {nrutvru),iru:u 1 qo

nniurJ:vdu
u .l , tA Y L

fl?'l01in0{t!tJivnutorn:0{n1Luo [11t{1 uav0!n5 0u.l yt{l4uonJu: Ju?,na1 2 ! ua{n']n?u6.1

,orqnd'u, urnrnonr:{orio{u:vil'jr.!il:crilJrio{arnn1rld{1u{iudr.rdolSuo'lfiunr:uri'lthi1{nr:
- -) t

ldo- nrulu 7 rr-u vraiornr.-ufrudflri'vr:rrudr yrn{r1ulria1rr'rrnrirrfiunr:ufi'ttbi1"frnr:1fr6 nralu t5
- 4g " , J

2U Ua {01n?Uyrrl,101tuun 1:sr:?040u ua? u'lt{5nu1{ 0rj utlJ o1 L?a1 n1fiu9l [? Lur]10 t!1ut 0{

nrinfirud loaLi6orirldiirulnl #o#rroorrrr,",rariu!:vrirnzunrn
-gflTtiin{

- y J . - r ,r
tvlJrl.JnoltJ!1nt51un1:9ro0{tn50!n' uo [Y{Y{'r1,0{ ?avl.

u!2ad 9 iratirlqrln:oiurnr6'ru (Approved Materiats and Manufacturers)

t. inqrJ:vari
&v.- Ju- .e4 ,.,-

:1Uavrou9ttu14tJ?ou Lnunio{tlut0 Haouav ann 
'l 

?60 uav0! n:ruvr00?'r to:un1tuotJ5lj
gJ ,! a J" rv d "rLnu a a !9r10':0!n5 uu1 00{ L3Jtjo9r051uaJ!0ut1to111vvn1vu0 [? nll6u0rJaflnfu9u0nr uon']nto
bsvlv J -
vtt14 L?lJn0.iutto{r0na1:5'tuact0uo uacuan6'}ua1{a{ouNt u{?,lo tlron]5ra1:tu1ol!0r[1,r ltn]unu!q rrn

rfirurvir r,,lio6n'ir

2. :ra nr:s'r otir{ qil nr oi!1nrg1u

2.1 ilfiouila{dfir (oi[ lmmers Type) : Ekarat , Chroenchai , lvruuinna

2.2 Low Vottage Circuit Breaker (ACB) : Schneider, ABB , Eaton

2.3 Metering and equipment: Crompton , Fuji , Mitsubishi , Circutor

2.4 Digital. Power Meter:Janitza, Schneider, E-Power, Circutor, Mitsubishi

2.5 ulruLulv{flru:.:orr (MDB , EMDB) : NBI SCI , ASEFA

2.6 Automatic Transfer Switch : ASCO , GE ZENINTH , CUTLER HAMMER

2.7 a1ulrlfl1 : Bangkok Cable , Thai Yazaki , Phelps Dodge
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z.s yialailciaualutl'{fl1 : uNroN , PANASoNTC , PAT, NTPPoN , DTAWA, BSA/ , SMC

2.9 Cabte Tray: BSM , SMC, PSEFA

2.to viootar,luioualult'{flT tfi16 a qfiifil : CLrpsAL, HACo, m:rdr.l , sCG , F8G, BSM

2. t t vioo1arasioua, Ulilfll (ror6fi) : TAp JGG , pBp , HrrEX

Z.tZ qorniolrilfiolvlflr : Cummins Power Generation (Cummins Diethetm) , DEUTZ , MfU

CATERPILLA , KOHLER

.J4 fl1tt1{UAlhtou ttl

- {ir6'rmvfroro'trfiunr:o-oyra-ano!n:nj nuuru uav:rtLac 16uodorirr,run dl'r-aqorJn:nidt'or.rT

0vo0.iru1JlJ0{ t14! u![nur{1un']l tt.i1u!1n01J uaJn0{Lulrflaan fufluljlJa'tqo toufl:lJ0'rn0co0nrara

sTroeir.:roriaoo!n:ni niou:ruasrounuao.rl{rf,uva"noru rdu rariourja.:b,h1r dlv{flr arub',I cabte
i " -r.- )tv " - 2".

tray [n:onn']luo [Y{fl1 ]a'1 lau04110'1.i rrJ0 Lo9ri?00qtJoua1 0{41!']:0u1I'r9roo{ Lo

-,e1 -,.ld- tu01.lo0'1lr1r?lru'1.11u llavt1{vt n?1!5n?1!t'ru1n,a']!15fl!n!on'lu Lo0no0{n1! an?t1g1.ivlfl
a-aJ.i.J'vi,---
tlil!0oty{0a.tn1l uavn?un!':'tu tuanluvlnaa:1{oaaotxal !flu9r.i']uoaoq0uflo.lltQlu?unu.:1utlru.r

J .-* - Ji ,\c vv- t Jv,
oyl0v!flusl{1u[utat0 u9r1!aqJqJln']ln0at1.i H?la1{6{?u6vr0vrasai L14H:u01.ln0oflaunu.i1u vtt?1

v aa },a s o ,.Ja<
0'r{lliu't'rlJflu0{'run?ui.luofl [ o110 [nur.r:lJ01iQv9l0{0ou1nu.i1u t14uY[Jillr0rlu'rlJ0u9r.lluuYruvruvr

.,t ji e ) a o
- t5!a'r.:sl0{dn191[[!! trav:1uav[0u911,0{i'tu uac€,u.1 Y]tnu1t0.illroYrav I tiu[0?1?anuav0!n:fu

J"
rnluuo L2 [nu tuaonnao{nun1lvt1.i'ru

- - g - d J r .q o w ia
- n15roualu uavgr9l0E{iaoo! n:ru Ly{y{1 ,,r:1r01.i0ra{! uavrauot0?n? ni Ly{}11 a1t'r[T{1{1n1a{ ru

n?rrtin?1!d'ru1 :!o-ualriruin?n:nSoaln'irn5olr,rdnorul#rYufi'irdrlriouo"rriunr:fiodl idorflu
- ! qva",a < Jo qe

{iufiotounruq fluanlt6osr".: tfiriuhJnrrluuuuac:run1:act6uofirit,ruo uavtviqnoio.rorrlr,ra'n

- c ,t )a v J c, e
?t1n1l !y{v't1vro11:o}.rvr.r[1Jur{anu1:];lJ:o.ilutona15i!1.r0!{'tud?u

- 1u:vv'jrro'tfiu.r'ru 1n :1nfl'jr{iudruJfrl5ourirufifiodlri6Tro uSoldqrJn:oidlrie}1.lo1!Lruu
a J - 4) etv- v )csv- v i

v:0l1un1:rnluuo Br?'r01.:a!?u6lrovriu t14H:!n1.:uqon1lu0u9r{1u [1ro tu{:uQ1':o''lluun1::onou

u6-ltuavritiunr:lrari IootdqrJn:nivr'{'jr,trrrirr,runnlrtuu!14ior'}un1i#u
Ji,-.

- uuun0all{ uaJ u!u n0 al1{a:.1 0u910.Mfi2n: tntu !u0ufu''rn tuur,r!5! n 0!'tt'ttfiaPl?fl::r
n?unr a'rr1ifi?ni:ildfir u!u.ib'lfl1riT a{rvrTulrjsrjrn'irlioLiiln-{$a{an1i6?n:ri't14uo rflufri!fiorou
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