CUTLER HAMMER LV MAGNUM DS BREAKER MANUAL
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1. Only quniitiod alecnieal parsonnst famifiue wilh the
enuipment, s tperedion and thi asseciadad havarila
sNould be peanilisd 10 work on e equipment.
Addiiannlly, anly quatifad pegsprned should bi per-
mitted th Jnstal] br oporate Ko aqulpmant,

2. Abways ha cadajn hat the pranary sml sevondans g~
culis Bro oe-onorgizod o the oirciili hraaker I
rsmaved te asafe werk [oerlion befere altampling
any mafitanaiga,

% For imudnnim safely, only insent s complutaly assem-
hirtl braalar iy an energlzed oell,

4, Alveays srvnre thit drawnut sroult braakors gra in
ane of thalr dﬂsaneﬂ uetl pusillons. such as Conned,
Toot, Disconaost or Remava, A phrpait hegker por-
rillted fo renwan in an Infeymediale pasitfon could
et ineaptiol alraite being Iinproperly vonneatsd
resiulting In alootriest faliuran,

T4 QUALFIED PERBONNEL

For tta purpizse of nparaiing aad manlining low volt-
age power clroult breaitars, o patean shald no? ba con-
slderead qualified IMhe individus) s ot thormughl
talnad I the npeation of the droult ireaker and how it
interfucos with tho essombly in whish it s masel, iy aldi-
L, Thes indhvidual should have kmwindgn of the ron-
naciat Ingels, )

For ths pumpose of Iastalling and inspecting clreuft
breakars and thel assoclaled ssveribly, o queliied par-
sun should also ba tralnod with respact 1h tha Iprards
indierant i vaorklig with slestrieiiy snd the propor way fe
perferm siuch vok. The luilidug should be abla to de-
Brargzs, glear and fag olreulls In aceordanca vith
eptabiivhed sulaty practicss,

1-5 OTHER PUBLICATIONS AND
BOCUMENTATION

Ih seddiBon ks Il Bwiruston manog), other printed intor-
matian and dostraantalion s avallable and supplied ss
apprapiiatn. Thia additiona) infarraton gk pchide, b
ot necersarily be lmited o, on instustion manesl for &
&paallhs oleatronfo ki v, Iskruciion leaflets for ances-
<ory Rome, anowat parls inforinalon, sepussury dinen-
glonal drawlngs and a Moduct {spplieation) Gulta.
Hnwifivralarence doruments nesoelatod with &Magnure
B8, 08X wd DAL oot brezkers s Hsted I & sepn-
Tale desimont onfiitod Enginaating Data TRO130004E
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SECTION 2: BECEVING, HANDLING AND
INSTALLATION

2-1 GENERAL INFORMATION

Magrnum D, 8% and DEL Powor Clroult Breatiara,
when suphlied a5 parl of an assambly, may be shilppad
airandy inatallod In thair respontive hreaker domprn-
mentn. Hetelving o mding ot s squipmant Is
addresved b an sesembly instruglion manual aupplied
with tha asseraiiad aquipment, This insteiitlon sanusl
applips fo only tha circult broakors,

22 SUGRESTER TOOLS

A large nuraher of differenl luols g no) reguired o
preparly install and malislain Magnom DS DEX a0l
13651 alrtuit brenkers. Tio follawing tople ara, hawavar,
gugyesled: :

« Plat blade scrawdriver

» Phillig head soremiiver

» WH gorkol {rachol) wranch

= 10 mm sockst

+ {7 inm sockel

¥ Bozondary wiing romoval tool

2-3 URPAGKING OIRCUIT BREAKER

Hefora bepglnning to unpack new Magnum ehroull brosk-
erg, Taad Bud imgarsianed these digotions, Folluwing e
dirmetion: will eisuio that no dertngo B sausst.

Bhipping comamars should ba nspeated fog plvdous
signs of rouph hamiling andfy pdarnn! domags
Ingurread duling Lie ramsporilion phuse, Becord any
observed damage for taparting to tha trensporialive ger-
ey nrel Culler-Hamimer, onco e inspoalion s sormjlet-
&, Allvaporis and clalngs should be as specific ez pos-
slble and includa the rrder mmbar and ofter applicable
nameplate information.

Eveny ¢llon Ia maedo tr anabre that Magouwn el
bramkers aniyo at thalr destnalion undamagatt and
veady for ulaflation, Cure should be exercieed, howey-
£y, 10 profadst N braalers from inpact s all imes, Uo

" it ramava protattive packaging untl the hraghers ae
vedy for Inspscifor, {esting andfor installsion,

When reudy 1o speal and ltall a Mugnuir clreut
hraaler, varelully resmove b briding Steaps and (0t off
the serdboard bow, Fameve aay atldierd preldng
matarial and intarmally packoed dacumeniaton, The eir-
zult broaleer andvor cosgolie ars mduntad to g waodeh

shippfng pallet.

Furamin fdomation vkt eree EnsanElacmieal eom
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O dravwout viieuil breskers shippad withou! b enssetls,
o shipping oierps hosk info the braaker plda plitlaa
and are hald ta the palket Witk 4 lug seraws {Hguro 2-1}
fMemove {he lag awe and lamps, Save e sorawvs
end clamps for tilue shipment of the hraaler. Dn
emply casseimg, romove the 4 or 6 g seravws andiue
maohine scraws whitd pass through hofloompan of the
wauyeity falding 1 to the wouden patlet. On drawoul
breakard alipped by a vassells, Hrsl remove the broalor
from the caszolto using He tavating wmaohaka and
drewout raiis, Adter tho brealeer Ja romevad the mathing
sorews passing fimough the fleorpan 2on bo famavad.

l?

R

gt 21 Shiping Clampa for Drawout Cleui Beazkor

On fivart Brsnlers, revrove lhe lag sorewa passing
through tha moitiying feet whish hold Uie breaker to the
paliat

Clroult breskers pra deslgoed tn bo ooesfly lited from
the iowdert pellel usfug an sppropriale Nfting yolo and
averlmnd nrponable Wing devive (Flgue 2-2).

2-3.1 STOLING CIRCUIT BREAKER

IE t b osnsnany to store e oincult hraaley hadors frstal-
ltior, o &0 in fis orfginal stipging cantainar. Kaap s
cireult hreakar i a olaan diy F!uua. Enzura there Is
amptka alr eheutation and haat, if nacessadg, [ Prevent
vondensation, |tisvery knpotiant thatiho ciroult brank-
ay 41ul bk expoosd o dil or moistore.

' NOTICE

Awireult brenber that has been stored for my
fanpth of tima shawid be cberated & minimem of
five Hman befor it bs placad in sevvige,

»
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E1-R Cuiter-Hammer

Flyuta 22 Magmim DS Clreult Breaker wilk Litiing
Yoka Atiachart

2.4 LiIFTING CIRGWT BREAKEH

A cromion

DO NG ATYEMPET TG LIFT CIRCUIT BREAKERS
WITH ORDINARY CHANE HOOKE, ROPES, CHAINS
R OTHER BUGH HEVIBES, FALURE TO FOLLOW
THIB GCAUTION GOULD REBULT IN DAMAGETO

WIVAL PARTS SUCH AS ARC CHUTES, BARRIERS

AND WIRING GR THE ENTIRE SIREUIT BREAKER.

Te cloanly avaming, Install orfust Baoona mons leeliar
it Fh slreut oo, earaflly 11 and place e alouit
bresker v a solid wok surface capable of kanding tho
tirerit hrenker's waight {Table 2.1) or o the oapiive
drawout exdensian mits of the breaker domparinan
{Figure 2-2). This fs rceomplishod by using tho apgm-
prlale Biting yoke and liter. The lifth yoke canslars of
kv Aten) hunkes speslaly shaped to hovk under te ble-
gral ratdod Miing hanglas an both alfos of the dreult
Brenkar (Floure §-1). Evory oilort should B8 mada tir-
It Ml to irilnfmlzes elrculk bresiker sving and U,
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25 CIRCUIT BREAKER INSPECTION

Al ghreul Braskam, onm ramoved frann helr shipplng
c;:ﬂmnan. should bo vistally lnspactar] for any obvling
thinage,

‘T wisrnt weefig of tho rating plup Instatlsd in the tHp
uhiit should metch Uie surrent rotlng of ko sensors
metmtai on the lower pimary alabs of The simut bresk
er. Cheekio makt surd that lilamateh exists, Tha ral-
tng pluy ralg cen be viewed from the front o the gleeul
brasler {Fligura 3-3). The semeur éaling oun be viewed
through Hie viewing windews o tha rear of the aleuit
breaker {Flgure 28] Sensurm ond rafing plups can be
aqlly changed A desaibed in Sselion €,

78 INSTALLING DRAWDYY CIBG U BREAKER

It strusturas nauipand far drawout &lvcui breakers, a
hafied-n suswelie with movable uxtenslon rmils supporls
it elrouit branksr {Flgriras 242 st 2-4), The eslension
raia must lizst be pulled &l tho way our, Onca tha ralis
arg lily eslencded, he shoult breaker ean be caratlly

- placyid pr tho nxlasalnn salls,

A CAUTION

IT 18 IMPORTANT TO TAKE GREAT GARE WHEN
PLACING A IRAWEUT CIRCGUIT BREAKER ON TS
EXTENSION RARS, IF THE CIRGUIT BRERKER IS

I iz

o Z ety ;
Figure 2-3 Hear View Shovlny Guent Sansar Rating
Through Wewlng Window

CUTLER HAMMER LY MAGNUM DS EREAKER MANUAL

E TN | Cuiler-Hammer

NET PHOPEHLY SEATED ON THE EXTENSIOR
RAILS, [T COULE FALL FROM THE BAILS CAUSING
EOUIPHENT DAMAGE ANDCGE BODILY i JURY.

Gurafuliy owsr the clrqult braakar deyr onte the exten-
siop wils, B cetaln Hat the ol brealers four mwid-
ad deawoni] rall sipports arg Rl seated Inthn oxteh-
ston rall cutouls on hedh aldes (Flgnte2-4) Ds not
remeve the Hiting yoke from tha cireuft breaker until
it {a proparly seated on the ralls.

Cipusee the chroull breaker is ¢ tha oxtonsion rafls and the
1#¥ng yaka s remsved, provesd wilh the rest of the olr-
eutt hreakor skiktion.

24,1 REJECTION INTERLOCKS

Wiitin any one physical trmo slzn Magrant [y dra-
waold elroti} hraakeans come in b vadely of oonlinions
current and Infrupilon ratngs, sone of which are
nomnpatible with others, Doublo wida sleull lranker
ol cone with seviral phave seyuence oplions whith

are alsn incompatible, To preventiths myerion of -

oLt breskars with (1) Inadequate interuping sapaiiily,

(%) with physleally meomypraible pimary dloconantts or

{2} with an Incompatible phssn saquanse, Mfeation
Intariogh key plates wre providad or bolh tha alreult
braafeor end cossatie, The kay plate on the lreuit
brauker Is pre-aasembled ot the factary; Bt the vag-
selte-shie rajeotion plale end kay putierm must ha
pszomblad and Instalted by he swichboard bulldor,

ey

A
Flafed Rail
Buppniia

>,
- \*

Fighere 24 Ehre Sidde of Deawen! MUBMDEX Chauit
Broskor Propriiy Ssated o0 Extersdon Rall
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. Effactfvat My UR0E Page?
bt Table 2.8 Maofecion intedipak Pint Looallots
A CAUTION T N Fin Lozallops -
.. “Cell Far: tj2]s{afele]7]8
1O NOT DISABLE AEJECTION INTERLOCKS, e e o
DOING B0 AND USING A LOWER CAPACITY CIR- e H
GUIT BREAKER IN ARINCOMPATIELE CASSETTE | b BIZ B, KPXe (F X
COULD FESULT IN AH ELECTRICAL FAULT WHIBH Hpsd0s, 447 48 LS. ]
COULE HESULT I DEATH, BODILY RUURY M GI2, 10,50 ES X
ANDIOR EQUIEMENT DAMAGE, 1605, 512.516.907 EE AR
1 ha rejection imterlotis A stonl pins in thae floor of th LN 547, B A0 =2 R
ejeptian in fho fo o T "
il bpeaker casselle, As the virull bredker ks :Du:f:; PR OIS E2R i 7 : 3 2
prafind Inip the sruaiora, The mating plis on tha boltom Ry
e eiroull hroakar move past o sot ot cerasponding MO0, 00,6 L Ld 4
pins In the qusuetie, i fhe oheull brenler and cassetia | upsi @e e L3 B §LRLX
ara eommpatibta, e slioull bvaates g 1He vassulle NTR 595 650, 61 #i % R % LA
aro miamutehod, Jik rejnolion pina will Bleclt the losor MES S0 X|x . *
#lon of $hio clrout hreaker Inlo the pnsoito beler fhe P wt&] 1 |*®
levering-# nevtsnisng Is engaged, IS4 %] % i x| |
Hefirre sttempting b push fie wicult breaker Into tha va S I B L]
NISCONNFCT pusition, vumpare e positlening of LMISElD - 3 . LA LN RN
rejestinon inferlntdr ing In the cassetis In kanphg wilh MEETAR - klzy . 1 R L¥
Table 2,2 orid Figueo 2-8 and tho Information supplied DIES B, K5 K % %
o e ndrondl breakar's numeplate, Provaed I the circul MIt R, A6 " % lu
broalwr ared tisnaite dre sompatible. WIS (B G R P | ¥4
| Hus 63,600 ¥ % R L
24,2 SIRSUIT BREAKER FOSITIGNING s " e x|y
Magnum D5, DEX and DSL drawnout clicu’t braalors MFFLSH, b ) AR PRE
hinves [our nommal podillong: [T . j ¥ P
MEMOVE {Withdrawie) {Fgure 2-6) . : X
. Wi TG 2 HiBL1g H
» DISCOMNEC (Flgure 2- " . e e
= TEST (Flyure 2.8} S % Pty T }
* GONNEGT {figura 2.8} HsBHT2 ¥ lme] |x i
. X %0 X
Ty REMOVE posliion i # posiiion aulside he cam- m:’“a
pustanent om ther busielle's Urawout ralls whoro o 6- ey b I o B R = l
oult broakor k= nat angagad with the lavaring macha MUS 4 X i #
| ML 658 x| e 1
H Wi ® ziz X
@ Wi R [ww [x!
; ol S A e | %,

o VEITE A 1A TSLE 7 ZHIEHITIES LDH3 LERITH SPOP FIFT RU7h BT LENS
mlam, The DIBCONNECT, TEST, snd GONMECT, posk
fions A terchad by mesns of the levoring mechante,

From Tabie 2.2, maka a Wilh the braaker solilly posiiloned v He vssseti's
pin losatlon ﬂﬂﬂg?ﬂ'hm- ptension palls 2ad {h lovoring Jn machanisn I the
Stop rute shoold bu THECONMEGT posiion, swrtly ansd fiomly pish the
forued te 810 Fr-tb, citeuit bremker Il the sompadment as Jar o EWEgo.
. “Tha outer frereasad) portien of the oirwult breskar fneg
Elgura 24 Uasselte Hajestlon Inledock Pl platg shsuld alfign wik tha QHEEN Meget e fabulled
EnsitantogAngtaliaion Dl_?{'];) ot b Tesldo top iall wall af tha eoasatla [Figure
2-1¢).
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Ersundary
Reeiorfinn Mnde
. Koar of
™ Cirtnpasiment
Cpmpprmight
Fimg Doui™™ . .
-'. '
g © [ ey
© Shfe by . /'ﬂl;rdn:rﬁr.lhlm .
) 4 . e
! Wyl Froter Uneratim
R Primmp, Becaneluyod Domd i fene tnle
H W oty RapRad inte Crepvile [Lompantmrnd} '

263 LEVERING CIRCUIT REEAKER

Ah caumon

TEAKE CERTAR THAT THE GIRGUIT BREAKER &5
FULLY INSERTES INTO ITS SOMPARTMENT
BEFOHE ANY ATTEMPT 18 MADE T4 LEVER THE
CIRCUIT BREAKER, ATTEMPTING 7O LEVER THE
GIRGUIT BRIEAKER W BEFOREIT |8 FULLY PORI
TIONED INSIDE 1T COMPARTMENT £:AN RESULT
IN DAMAGE TG HOTH THE CIRCLUI BREAKER AND
THE COMPARTMENT.

"\ chealt brooker iy s ready o be levarad. Witk tho
edrowil breuker OFEN, the Ievating device aeoess door
can ba mikad, The levering device i hand oporatord
uging a stendard &8" squara drive ahd ratvliat, which s
nut provided {Flgums 241, As long ag the svcass door
I raoad, the oirull brasker fs hald bip fren.  Begin by
rolnting fhi fovaring-in rstew to lhe full sounterdonk-
wise (DIBCONNECT] positfian.

Flgire 2-10 Qasoetie Labal Blowiy Hsconneditar) . -
- ' Clise the eemparittehl door awdt begln lovaring ha
Tostad Coanasiet Fosiiun of Hwesad Guvor branlar infa e different posidons Lsliyg » dockaizn
ratohieling motion. Whent o glreuli breakar s vired
fully 1o the HISCONNECT or GONKEGT prsftion the
N lovesing shaki hite & hard slop; tlo et evmoad 26 Ll of
torque or tho nvoring machaniar may be danaged,
The clreult freaker sr e lavarad with the oemppart-
metti afgior open or elomed, but it Is advistahln to
wlnan 1ha doay pefor ks levering, 'The posilien of the
clrsult bronter within e compatyeal §s ndicated b
aulr puded pesition lndieakary {Rad = Gonpeyl, Yellow
= Tayl, Girebn — Dlscorwesd) (Flguros 2-11 and 3-4). To
yamows the ciruit bresker froum jis comparimont, foliow
ihe progodurn jlst daseribad ging o sounlectoskwisa
rateheting moton.

1D, 2612080005 Fer mara Infbrmedan 1St vrosibetend duolonn
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NOTICE

The circril breaker mechanism fs inledocked saul
that charged cloglng sprivge ars aulpnatlically dis-
shorged If the eircult brealier {2 lovered fute or ol
of ther oell. Bleehargs takes placs batween the DIS-
GONNERT and TEST position.

27 FIXEG CIRCUIT BREAKER

Wegrunt LS el yps alrouit braators difar fiom tho
fmwaout vepalon in that it hae ne levaiing device, primary
diseonnetis and secondaty dissonnenls {Flgira 2-12).
in seddilon, o fked cleolt breker does nnt have & Glen-
dard feuture Lo hold e keeaker in 2 Wip-frea posifon.
Tos ansurg he proper sequance ot oparatlm helveen
Iy more el breakero, an optional kay (nlerlockis
motritad theough tha Tom pane) {Figure &-24),

| A wrrine

FAILURE TG COMPLY WITH INSTALLATION OF
THE FIMED MOUNTEDR MOSX ARG HDOD AS5EFS-
BLY COULD HESULTEN EQUIPMIENT DAMAGE,
BOMILY MJURY OR BEVER DEATH.

Thiz MPSY llesd mounted hraakor iz Shippat with an
tnclded am hotd assembly. This sssemably is repulred
o be Btalled o e top of tha broakar prior $o tha unlt
boing plnepd in servics.

{hraul) resker tenninals hova holos for making boltad
houtzonts! pimeary bns vonnestions,  Adaptes qre quall

ET-R | Catler-Hamner

‘ BounIng
. Foot

Flgues 2 12 Typloed Fixesd Mapnim 08 Qi frpskar

abla for mnklg variiee primary bus sonnecitons.
Sesorndury vwisudions can be made ihmugh standsrd
rerminat blocke or & epecial comnestor compnible wilh
We drroul vinatt hienkara wpa secontdary cannatlor.
Hoth eacondsry comeacton devices wre mounisd et le
Top Trant o tha airaull braakar,

"The (e oipout bugaker frame hias twe motiniing fent,
ono on eash slde, & permi the fiked clcalt breskes te
Do watpaly mavived, Enehmounting fnef lhine two stab.
tea mounting brotes which are used o bt the phout
Dreaker seeyealy In plasa, Use either 10 ar 36" hotl
far this puspaaa, Tiefer 1o the dimersionsl Urawings
referred v In Suollun & (Fat Clrcult Brekare) far air-
aarfehraakor avd buy stab dimenpaiona

Rsfarta the olesuit Dygaker welghls in Tabl 2.1 o
ensure that e panel on which i fizsd efrellt breaie
el 1o e mouatad is eapabla of expperling the
walght.

2-5 SIRCUIT BREAKEH OFERATION

Cirexst Brosltore ghvnfd b opurated manualy amdfor

sleutizaly bifore ey ara plll inte aatvics, Thiscanke

tlone during tho mslailatian provess or some jader dale

pripr ko siurtup. 7 ohetk ifonlt hrenker aparation, fol-

low Ihe npargitorial progadares eufimod in Soolon $Hos

Erusmunuauy opsrated dnd elutdually operated olrodll
GELGH

—

CATERPILLAR

CONFIDENTIAL

Foruprehifantn vk LB 20310310
i Eokmilzekinal e

J43-419

WTURG000588

JA 00003383




CUTLER HAMMER LV MAGNUM DS EREAKER MANUAL

F:m ¢ Cufler-Hammer

(TR

Instraetion Book
Effactive: fly 2000 Fagh 1}

SECTION 3: CIRCUIT BREAKER
DESCRIPTION AND OPERATION

%1 INTROGDUGTION

Bagwrn DS (MDS), BEX {MDSX) choult hreakars ars
avatishie In bots dravoud s Do mousling sonfigur.
tlons (Flﬁ;;ms 81 amd 3-2). Magmum D54 (MDSLY elr-
Gull brasteovn with Integral gurment Pmiters are dvuilable
anty In & lsawou? conligoration (Figure 3-3). A majority
o toatares A summon o afl configtclions, and vil he
iscyssed n iy seatfon, The mauniling fealires unlque
in e drawuut and Hied eonfiyurations witl bz e
frdividnally In Sectlons 4 and & reepuutively. )

Gontrols and [ncisators far Jxoth drawout and fixed wireult
trnleare ara lunciionally grouped on the front of the afr-
cult bruaker, Tha friunt ssclittirbon {taceplale) |s come
iyt for alt Magnum tam sizes up hraugh G000
INRTes,

Dipuble Wide DE and DSX frairiy clrouit broaksrs wiiza

si% for wighly sels al roar primary eonnections, Thass oir-
cultbeakars are gvaliebla from the favlory with severat
Jiiferent phote seittienoes, dislingdshabla by te alith
charavler In the moos! niabies, The phnse asguenes s
aisn Iabaleid an 1ha eay of tho clrolll brealer (Figirs
-4}, For masn IS und DSX drawout breukers, phace
Sunuanes labals s alsw supplied Wil the gaesetis and
musat ke applied by 1he swilohgear buiidar, Sfvaull bra-
=m with differeh phase sbyuancas are not intoehange-
able. D& and DSX travvont braakos with ¢iffalng
phaae sequence e pravanted frominsardlon hiv the
coisatte by properly asstrhlig rajection oy plales
{aea sostion £-6.7),

The Maghtm DBL {MBEL} drawout cleutt hrosker iz
svelablo oply in o 3pole singla wida ol dard contige-
rativen, The MIOBL In A eooedinated combinalion of o
stundard Magnum DS alrenll begaker and setinsvob-
nacted currant limiters, Tho primary parpose of e odp-
rent [miters 2 1o axiend the (nteruping tating of the
MWD pliguit breskor wp o 200,600 amporns,

Raffied Ao Chula Gower

B¥ Beanndnry Disconnects (Centxls
B Fassninty {Froat Gover}

i EX Draront Aod Supputs

tnirgrat Liling } lanale

KR Primay Discannect Finger Gluator

At Clumbar

Py Verton Adaptar

Harapr Nallng Viowieg Window

m tovetug Dedoe Baaring Plals
Frwuchablo it Davine Atcoss Dans
[ Chit Broaker Mamoplale

Figure 31 Tuplend MDS ASDEX Drnveout Gireuit Arouker Foahaos (Front apd Ronr Vioss)
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Pago 12 Elfwrlivas Wy KNG

Flxsd Hoftwoeiid) Primaty Temsnal

BB Fives ity beddat fethaptin Vetiod Adapl]
H M Ghambor

B swwor Aafing Viewing Windaw

i Fool

u
be
.

yatyat

B afea ave Gt Sovar

E Bronndgry Dizannent
Faceplate {Fro Cova}
Imfagrat 1ifing Handls

Figurs 52 Typical MDIAIDEX Fisod Cheuit Dreaker Fusturos {eant and Faar Views) (MSX phiwt whtnut
yeqerred gro fiood} )

CUTLER HAMMER LV MAGNUM D% BREAKER MANUAL

'n A Uhamiiter

3 imegrat urerd Limber

Lavering Davios Haning Plris

I Padiockable Lovesing Povic Atcoss Dear
JE Gtrurt Fisrker Namopints

Il Dafflant Arn Chule Gavey
Ed Servopdary Discomosts (Gontass)
Y Fuongisis (Front Eovarf

B Grenker Roflors

B Integm! Liing Hondie

BR Foimury Disusunan] Finger Clisdae
Figure 30 Typioal IVGL Drawoit Girciit Bresker Fratwres (Fonl and Hear Viws)
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Edfea thar Moy HdG Pags 18

A Fltws] Vorten Pinpary Teminats

. “ Baiitad Are Clafz Gover wilh Oprlinngd Verlles) Adaptor
: B sooondaty Centact Sl B A Chantss

i B Puoupiute (From Goveg & Mouing Foor

: Y drleyral Lising Haratte I ettt Bruakar Nemeplale

B rhase Idenificottn Libuls

Figtre 8-4 Typical Doubla-wids MRIMDEX Siendard Framn Fixod Clreult Bregher Fealures Front and fear
Viewa) (MDEX shown wilitc! riuired aie fond}
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Instruction Bool EXN | Cutler-Hammer
Psge V¢ Effective; ry 2008

ety
e e
WA fartucy g7 1FNRR

Nellay - Tost

thosnm Bitddpn ol
B Tip Flog (Fop Qut indisaler) & Manin) "OFF" Buiton (Push) Egia% ﬂﬁrﬂigﬁdéﬁrgaker
H hres Arsausury Wintows [ W) “ON Bubton (Push)
. VE] Mamoplate
H 'ritp Unt A Manual Gharga | fandle * +
1] Teip Uit Vet Par)
A Rating Fing I Cttona Dpezugon Cousmer I o Ui Gt il
. [i il ves
B Goilit Stalus {Opta-inso) B Postotatin | avetng D s o g
. ; Diaoh Siwmvs will Acorpt Customer
ﬂ Spring Biaius (Gharget inohiarpec} Bupied Lowd Hucurlly Myl .
Sonla ¢
4
Flguea 5.6 Typloa! Magrum DS/GBX Dmwaut Cheult Bresker Front Gaver
For inwen nftmatlon bt esevt EalSleclslast gpae 1B, PR
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L1 MDSL ARPLICATIONIOFERATION

MOBL eleult broakem nra imended jor spplications
ragoiring Hhie overload protection wad swilehing funeiona
af alr elreult hirarkans on yslems whaso availabls (il
currents (1? oxeae tha mevrntay sdions of o olowit
bvankons alurs andior 2) manod the witiglam snd
imamapting «alngs of dewnstromm olmull somponénis,

The BUD through 2000 amp frame MDSL elroult breake

et hava integally mouried Bmitorz on the drawoul

breaker cloment, On nvgiloads and faults whhin tha alr-

il breaker inle;mpling rating, the sanill breaker pro-

tante the fmrikers. On highor foul corants wroeeding

E“’ il hraaker ity The Britare protact the viril
rarker.

Infarfeck arangenw s tp fhe oirpdt bronker swhenayer
any |ty blows. The ol Brenker canned bo
ravlvaed on & Bve starven umbss thasg wra Three
unbdiown Omllers w the slrcull, Tha blown kg mdloa-
lor, lozated an tha frend of {he vircali Erenkor, pravides
vk Indeatlon whon a aurant dmiler br any phass has
tnterruptadd A sl oircull, I sddition, a blown Uniter
aunaingt dreult losuriss bt w elreuil breakor will ba
Irfpped whan ey surment ImBas heas blovn, preventing
single phasiny,

The MOBL efrouit brouler mest b odrplotely with-
drawn Lo (s compatmont onto tas compattient's
axtonsion milk, (i aysuring sompleto solation, elore
B ntegral curant Imferz are seasulble,

Additfanal Infarvation vuiermlng curont imler ratings,

Timiter replacemont and biawa fise eporation is provid:
ed laler in hiz choptar.

{rmurRgver|

L * __.' —— . . O
:‘ng}u &8 Typieaf Magrun Construction {Might Sida
o,

- Instruction Book
EHuortive: kg 2000 Pazje 4G

—

3% PASIC CIHCUIT BREAKESR ASSEMBLY

Al Magnim i breakers use a 1ighd fame luiing
vonshititon of engioared ihermoset compnsite raskis,
This venstruction provitas lilgh strength sluchas) prop-
antien, eiesllenl dickiie charactarislon fand reglsiunes
to o frenking.

Th 3-pieom vonstretion approach priovhles support
wlﬁ]lu taalaling and Insulating power condueters (Flgura
a4a):

§FA 2-placs ehyineered thermosst ecomposile s
caes etlnsts aorrent palhe and A chwinbars. The
chrurdnerg st o chiannal are gaeos Ug vt oub ol Bo aiv-
etilt breaker during Inlemuplion.

EThe eperating machanizm slis on the front of fhe
a4nn aid Is vlerdrivaly Bolat:s gnd Inetated from cur-
vent ponfact miruatures, |t s coverad by an inrfallng
ltonl vover.

a3 POLEUNITS

A atigrant canying pole unit ja indidiually encloged and
rigidly suppadad by e vase.  Tho Indvidus] vhumbsrs
provids far pols unlt lsolation snd lrsukafion bom oaog
enuiher, Exch pelo unl haa one fifinmry sontact
assemily, whioh comslals of amoving pords end a
fixed podlon, Tha axacl destgn sonfiguetlon dapaads
i i Ineker's Imma abze, Clrouil bronkers with
frami eizan ol AQ00 ampsras and higher use Jwo puls
unlts and ore chute assernblies conrected rmackanluatly
and elestieally fn pamlsl to fonm one phase.

Kaving
{ring
taat
b7/t ]
Moe}

Majnp ot Conta et
Canduriive ol
Heal}
Baed
Etdnla
Comothos

.

1 .
Figure 8-7 Fesshima of Magun) Moving Conducior
Astombly

[am—————
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Instenotion Book
Puge 15 Thheug: X3y PROE

Tog! ———
(Areing Contact]
"l—iee[".-»-“_’"'“r
{Mala Contay)

Fiiitre: 84 Narrow Franye (0-finged Moving Qondmster
Azzeminly

324 PRIMABY MOVING CONTAGTE

Papenifing upnn the frame slza, erch Fﬂmnry miving
cominet ansembly 15 oomprissd of mullple ndividial
gupper aurtaol Mgeds pmaoied B Wedvad sonduadar
through fledite biafded connasiots (Figure 3-8). Two
Houdhia eonnoulor am used o conpec! esck flngor o
the lond wmduslor, The musler of fingers wed
thepands npon the aireuit brasker's continuam and
shot-ctrewt zument ratings {Figures 3-8 and 3-8). On
some rallayge Mpens ate emoved amd replaced with
$paganatis.

‘The shsgle aontast lrger perfonns Golk e ol 2w
fimlng contact functony o dittarent poits of the rame
finger {Flguve 3<7). A higity conductive ulloy pad s part
of the vontaut linger dnd lunofions as le moviog male
rontaet, ancd 1a sallad tha “Hael" Tha 1ip of the game
eomtaet finger funetlona as the mpeving arclng contact,
and i calied (he “Toe” .

b addiflon to tha ponfart Fngar information given above,
6% (MUSK} uttliize an ner and cuter camlage destgn
t fauifilale & last apaniog blow opgn amila slivcue
{Figure 2.8n). Tha cantatf tngars motmiad iniha Inner
toitast carmder con move Indepondantty from bpth tho
ouler sarrler srid 1 epening mshanism m Oie broaker,
This intlapandanse ko tha sorm design feahie of 35 o
apaping bisw apon contast struchure,

| CUTLER HAMMER LV MAGNUM DS BREAKER MANUAL

E:GN | Culler-Hammer

3

) (5N
Toa" /

{Arcing Gontac)

“Heal" ¢
{Kafn Gonlact)

Flonne 89 Slapiard Fisna B (12-nger) Moving
Condiitor Asssmbly

PO U

Fgure 893 MDSX Moving Cantamt Assembly

3

Rechar ¢
l 3
Feol .
]
1ol 2 1 :
Sperals
fi f
)
i 1110 D Yo 1
Nt Eatel i q Y ~dam !
e, i ane RENRE H
e
(G201 ]
¥ A o e
qcﬂmr - ! Narrys "."}‘“ i
Lo v #53
7 < .
i | R
| " (]
o
e — 7o
Uﬁ"

nalisi 1
Figure 810 Gonarol Portial Grass-Roctional View (Showir

In Closed Paxtion} (ot speallic & any famiy/rame)
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CUTLER HAMMER LY MAGNUM DS BREAER MANUAL

E:T+M | Cutler-Harsmer

34,2 PRINARY STATIDNARY CONTACQTS

The pritery eltionury contsst is & combination of lwa
ftrran (Flgure 310, O i3 o oenductive pad mounted
o the tine conduetor wiich Tunotlons as e stallupery
maln oontal, The uther ks an mie nahor, elsn aohnadl-
oil tn the lina nonduelos, The Integral are runnor sanas
a dual pumpons:

¢ Fizad areing contact

= Parloiths ar: shota

344 DPERATING MECHANISH

Thi Magnm REDEXINEL, operaling mechunlsm
based on the poven com and spring dasigo of e DS
owat cifolll breaker. 1t is sasily sceossod by removing

ol eevor srews And He fio gover (Figure 3-11).
The meshanisnt s & two-stop slored anergy aneokii-
sizn, Potentlel enewgy fa ptorad t alesn the sl
taaker. Ruffizlen energy o open the cimiRt broshar
remalinn avaiinblo oltor a olosing epstlion,

a4, MANUAL OPERATION

Onmanually oparmad alrd( eakars, the closing spring
saaronly be chargod manualy. To ranially chargs the
apring, et ons fnger In the recess hohind the eharging
haslle and pull o, This pernlis w goved hand to frasp
jha hantfa aad Begle ebarging (M 392, | lakes
T 8 {0 7 Jowrrveard stiokes on 1he charging hardla to

M Sncondary Whing Pokiu

Bl Reli Instaliable Acsassaiios
{2 markmum)

H Tip Lk

El Eicetic Bharging Mol

¢ B Banoal Ofigs Hunds

EX CperaBions Counter (opimsl

Prelockable Lavorlng Lavies
Aowis Door

K Uranker PalBun Indiexing

Figure 317 Typlza! Efecisally Oparaten Diawout MOGMESX Clreull Braakor with Frant Gover Remuvecd

Instruction Boolk
Fligriive; Mav 2004 Page A7

eomplete the nanusl ahemlng procoss, [t s passille
rrantully recharge e apiny lmmudistely altor sioaing
the erout breakar and bofnza it has bess iipped opsn.

Sanlare manustly virerated orouit braakerm are closed
and opongd by hand sy e Meaual *ON° and Manwa
*OFF buttens respertivaly imated on the frontof b olr-
il brasker (Figuro 3-5). Padarming eliheropsmation la
ancamplisived Ly pressing and reloselng tha approgriule
butlon. At 4y these plshbmtlons can be imitod by
e use of an oplional, padlockabila eover. In addit)
campleta avpesy Io lha “CN° bution san ba prayey

with an aptlenal jrevent slose covenr, Tho atattis of the
springs sl o prilney comagls ar whweys Intieatsd In
an hpllonlesr wincow [usd sl i prehibitions,

Elrceyieally aperabad oplivral devesy s avallable 1o
enrtormalicafy ¢lasn or tdpy A manually opemled e ol
truukor, A eleciionl soriag mitasa is avallably to cluse
g mankedly uperated droutt bresker, Two optiangf
davigos, & efnT fip and i erdervolieys reloase, am
avallable fo automationty tip (a@an] & mauualldy tpenated
elreulr bwaaker, Al of thege UL lletod aptional davices oun
ba InplaFod aesily in the fixkd, For more dotalls on thase
laviues, reler o paragroph 348 In thls maied,

An glenideal nperator whieh ls used fo charga tha dleglng
epifng automstizaly san e adidsd o a manually spemt-
sl cirull Brantor b T Hald {Figura 3-33), Mty
OPSIFM vircull breakiers are pre-wired to aecap) this
aidition, i

!} Lalat . 7 :.-f.ﬁ.‘"

N
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Flotre 312 ﬁ?ﬁn’! Pragkar loging Spiings Being
Hantially Charged w

#-0.0 ELECTRICAL DRERATION

For alochizally oparaled rirmuit breakars, e springh arg
nomnally charged thirough s tsn of e alecirenl oparator
{Figure #18). Tha aprings can, howover, bt chiugad
manunlly 2s Just deseibed in the previous paregiagh
{Hguro 312},

Likes it ieually oparated eleult brester by the pusvdony
parayreph, eleulrualy speraten droudt bieskars oan alse
I parially elesnd and oponad Brougl the use of the
frant meented Menuat "ON" 200 Marent "GFF biiltane

2n elgatrieally oporated clrcuit brasker from e faclony s

nlsp equipped a8 slendard with wxpring releasa s elose

the il breaker elachically, An aplinnal shint tip end

uridstvoltann relasan are alen svalinbie k- tip {open) an

elacically operated giteit bresder, Refer th prragraph

g-B formwte detads on both stanitard and optonat
evings.

3-4.3 ANTI-PUMP FEATURE

Tha Muagaum ciroult breaker bas both meclienlon! aud
slecirical onli-punp Teatures. ) Yhe ol realter is
vleged on & favh eondiifon (and #ips open whils te
CLOSE glpnut 18 matnlalned), wsing elther the mechand-
il pushirtlon or he spring releave, & Wil vol miake
sulmaqusnt altempt 1o close untll the slase eemmund s
rgenvad and maprlfcd. Noto that if fe clhae slnsl ix
ﬂfpﬂuﬂ remaiwely (before Bie bresker i vonpletly
charged and lutehed), he eloss eommmand will ba
Tunonxd uagil H |s ramovad and ranpplied, Fer elecirical

Floue 8-13 'Efeatrical Mol Opgrator i Gherge
g Springt

clusirg, a | aloh Chenk Switch {LOS) option Is available
{sen paragmph 8-8.1) which wil block the appfication of
the ’Elechk;ai cloe stz sl e Drewker s gy
Lo 48derre,

35 ARC: CHAMBERS

The Magnumy DROSXAIEL elicull breakers ufizes am
chamberm to nsulate and Bolte bndividual polsg fron
wig anddher, from the rast of the eireult braakar, aml
ftom cporating porsorme! (Hawre 3-1), Arc chambers
ane molded s intauyenl pars of ha airelit brigker
frane. Bnolessd within oach gro chambar is an om
shirle which mounis over sach set of pimary contacts,

After tha teatn cantasin pan, amy ormaining epren i
dlvan to the arelny contrels (Higwe 3-34], Magnetls
atdion drawe W10 gra o e ave chule. As theaming
paninols aaparste, the moving uring contacte dischago
into tho e chuta plates whils the integral aim runner
aisioiltﬂips fo dhaw e gra into the ars shite Figera
3-8}, -

3-5.1 ARG CHUTE

Thi Magnen DE/BENDEL are chutos mount down ovor
tha pratng contact, V-sheped ore chule plales alirect
the are snd falerrpt . The topan: plate, whish laa
pan o tha are chue Heetlh, alse holps to otk e are
avery from tie: oving mclng contagt and vp ntg fhe awe
chule's Vestmped plules {Figure 316 avd 3-T84),

For mare fnteammtion vishseny Enlonberfeal zuen
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Edfatzrust Moy FH0E Popa T4
Are chite compnnaits at2 gegerrbled inan noulating. T T 1
asked whivh Is vernovalio frot the tepod The clruit . Tap N L i L

braakear, 25 yevivusly desoribad In pamgmph 2-4, :
Engh are chilts hies & baffled bop caver. R

[ Infeyenl
Rux Himast

_ N V° Bhped

Elpire 334 Gross Saetion of Quiduclor and Arc Plats

Gonted Splem

» TopPlatefor _
- Aroing Cantact

it

Figura 8-16 Maynom A Flola Asgembly
Hohom Yiew

P—

. 'c-.‘-

G

Hﬂlgf & e s Viswed From Top of Arc
- Chaumtinr (A Ginite Removed, Lol Drealer Clossd)

Figurp 3163 Megriim DX Are Chule
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Pons 70 1 {lerfivet kigy 20DH

-6 ELEGTRONIC TRIFPING BYSTEM

Tha Maghktum DBLSXIBSL uloi braakers alize e
thrae pas Kppinge syelens (Figuse 347

*+ Mictopricezse-based iip uil
+ Current Sunsvre
* Tilp Avihator

Alhthres parts of the Wipphg systam s Bxcussed
here, syos[4 hat the tip uni isel is nof disoursid [n
Aatall, For detallad information petialiing to tha diffar
al ip untt models avellabia with Magnum
TSNS aioult ironkom, refer Io the speilly
instruction leallef dadicated to the irip onits (L
701088 ard |L, 7901087 ),

26.1 FMICROPROCESSOR-BASED TRIP UNIT

Bdsanum clreuls bresiors uso any one B a lemlly of

Digltrip MAME Irlp pnkte whose main aluten are summa
nzed {n Taubls 3.4, Aten, theMDEX Jomlly of breaker ls
intsndar 1n ba tsed only witft trip unlte manulsiursd
altor May 1, 2005,

Matlels 52 bz plug compalible and Interolmngeable in
the Held, Gloull breators with theza fripg unils gan bo
upureed 10 Madals B200M and/or B20ME In e field;
hawewvar addittenal wiing {for power sopply and com-
munioations) roay bu requited 10 taka full advaninge of
tha addifonat fastuses. Gontact Culler-Hammer for
upgreting ks Modot 1180,

The eleciranic bip tmite ava splf-powered. When ihy vir-
cuit breaficr Is eioned, no extermy) poker [ ragiiied to
cptitale Bl proleative systenis. Clomant signal lovels
aid e gohira] pawar axes dervint from the aurent sen-
s frfugraliy mounted In the oinuil Dregkar,

A functlonal lneal tast ot & majar partion af the bipanite
elscironls alreuiiry 2nd the oiroull breaker's machanieal
Arlpepirig sotlon our b verifiad mranghihe dp unlfs st
reoepiacte {Figura 8:18}. This Iy aconmplished using 8
Cigitelp {08 Type) Test Kt whivh provides a sscondary
Inlection test thiat simulates the cutrent sunsars. A
small biand hatd Magmum tunsional Teal )it oan des by
uesd o chiaclt glreuly and mechanieal tipplag Tunc-
flers (Figure 3-13).

When tha pircuit broakar is phippad from the lasony, tha
trip unlis pratantive fuasons sre normaly saratmin]
mum vakies, Forspedlfin ouationd tipplng charsolera-
ticy and Hinalewrant curvas to-eoordinate whis 4 luador
syalam, rolir fthe big unll instruotior buok,

Yur ok eshieaifon wisi vavew Enton Bz ilicolotm,
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: "fg - ! folu: Mtutiais grotnd fagations
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Fiypra 217 Pictoria) Dlagrem of Typloal Curmeal
Zopsing, rocessing snd Tijping Sysleg

Yahin 3.1 Magnum Digirip Teip Urdts

b funetons - | o [‘SeontOfmzme®) pon®
o LSIGPmuston | Yes | Yes | Yoy | Yes
Dlsabta {1} Ves | Ye | Ve ! Tin
G len!:llnn Yo Yes Yoy - | Vo5
GE My B Yoso g Yes | Ve
Hisphy Ha Yoado, Yenis | Yess ¢
Progmmiable | Mo | No [ Mo | Yes
Metedog o | Y& You& | You

P
Pl | to,| t | to | v

[Pomramily | Mo | Mo | ta | Y
Dosemunigation § Wy W} Yes | s

13 Ona-ie, {looT cheesgies Nl ag) LGT diaplay.

£ Thvan Yine, alght ehimelers pe Bne) LED display.

£ Mirase, meutecl, provil. aimd Mgh Ynad ciireond eaby,

@ Aupllobly contiel valtapas ars 24048de, HEEVOY, ¥20Vag and
240Vac
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6.2 RATING PLUE — w—

Al Maghim DRDSXIDSL clreulbralior Irip units Use o g Golor-Fwtimet
Tt fypo rating plug. The sizeent raing 1 the miing
pluy must rateh o aurcand rathg of the milemally
iotziled curent sanpors (Figura 28, 378 gpd Table
4.2). Tha eating plug pedonns several lunctions:

1) Rtiells the telp unlt what$he riing 1s of Ve gurment
sennora, A label on the front of the raling plug clesrly
indleatos that sha mting Hug snd eersor musl have thi
same Fading.

2] It dotarmines i i um hsbmbasnig saling
whivh fs a funatian of lin enreeat satsor rating,

3) Thw Natlenal Rleolied Cads {NECY oquires that I
meximum ground fant piakup vehe not excesd 1200
amperes. A propady matehod rating plug acsomplishes
this reguiremant for Hilgher ampere sonso hy neano-
ralirgy strenbny o el thmt bevel by sengor miing.

IF the ralivey ﬁl“‘i,]" remuoyed from the wp i, the sikui
braaltor will trip iF it la aarcglng cerrenl. Mako sorioln the
retding plug bo apwired (n position with 1 relaining screw.
Do ot toreme the relalning sormy hayend 16 -0z,

e
L

Refer lo Talie 8,2 tor 8 Eabulation of the svallable raling =

plige. Figirs 8-18 Digitoip BME 1150 Progiammakls Trp tafl
Trstuded In iagnum 75 Clroult Braaler

-5, CUMRENT EENSORE

Thran toroldally wound eurent sensors are Instailad &1
the rear of e clmuit braaker victhe lower temufials
(Flpure #-20). ‘The snnsars proditee anglipul irrent
penpogtional e 1ha lend surrent. Under graselasted cor-
diions of currant magoiiudgs and me. the sensors fur-
nish the Irip unlt with & sigeal and the energy regqulvesd fo
frip 1l oltotlt bresker.

Maubeat curnnl sensais Ats avelable for customer
fustudiation, The addifianal sensar iz not supplled with
the el bresler and rmimt be anlerod sapangtaly,
“Thizy are wiror 10 tha trip yGlt Yrowgh the Becondary

wonfaits of tie elreult hrankar.
Mater fa Table 3,2 for & tabulation of th avaliahis anr-
rantsensor ntings.
)
; i
Figure #3-18 Hand Held Testar
L ALTRBIE ) " Tor tose infomallnn ety Satnautadeal e
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Figure 3-20 Raplacenhla Curant Sonsors Shmen with
Ealtom Adaplors and Cover Plate Hemoved

Fahla 5.2 Magnum Cuzrent Sensara and Malohing
Rating Phim

CUTLER HAMMER LV MAGNUNM DS BREAKER MANUAL
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i i
%64 TRIF AGTUATOR

Fhe ip aotlustor s 2 smat eylindiently shaped elesim-
hiatihatle devipe which nabs roachanicafly 1o bip e ol
cul breaker [Flgure 3975, in geroral, |is comprised of
a paimknehl magnat, 4 spHng leatded rod to produce
1he mechanlenl Wpping, ond s lever for reseting Oie
aduatar alter (pping ooz, The shietronie 72 nndt
provides v pUlse which cotintaraate tho alast af the per-
JrRIe indgnat, alwlng e spring Inaded rud o st
mechanlcaliy. The davics Is risel when Hhe dreull
breaker opsng,

28,5 MECHARNIGAL TRIF FLAG

A rzd, pop onl insslisileat ip indleator Is an optianal
Mugnuim DEMEXMEL fenlurn. | ls jocated shove the

'ﬁ;ilmnwﬂliﬂﬂh'ﬂfnﬂfzg%—w
204 A 25m
% 100 3000
200 176 _—
40 e 4uo
| o ‘ S0

frip unit on the imamker’s font Taseplate (Figive 3-18). it

* upermies by rsleaaing and popiind suf any ltme o e

aldit braskar frips dug b to aa pvacarsent condiilon,
Nota thet the mechuaioa) iy dialsr wifl ot frevant
{he brenker from befng teniesed, Thalndioatar is resaf
musnually by pusiting it haok tn. Wiho Indicator 1a net
tasst tha cireult brozker wil operate nonolly, b falira
miecharies! Hp hidivallon Wil ba st

&n opfinnal evarsument tip swiich (hall elean) Gl opee-
ates off the posifien of e echanisal it dicator ki
Ialso avaiiabin. Tha switchis reset whon the Wip mdlestor
8 rasal,

G wptinnal Righrip modols with LED eawie-of-frlp Indi-
atots, tase Indloators should wlso be st iy peshing
micHnienTanily} wlter I cansa of tha Taull has teon dag-
nngest; this wifl gasnr'm ik Interne) battery, Ontdp
unfta poipped for corntounication e LET fesdl fimms-

" flon tan be perdormed merwtely using INGOM nom-

ey,
84,0 MAKING CURRENT RELEASE

AT Meeggrusm DEDSHADEL cirll broske? Wi e biva
& maling ottt raleasn funatien. Thia safely fonture
prevants the tireuls kroaker from heleg cloged and
Intehod sn a fautted oirait, The set-aljustable miense
1 preso at & peak lastantanoous eurennt of 26 % 1! i
eueeponds (o an ims eurment ol 17 £ 1 wil ik
ssymomelry,

Tha making cusrenlielsase b enubled only for lhe frst#
cyales following i shetilt breaber dpaing nperation, The
vy wlrrent relesas wil frip tha elreull Broakor
instantanesusty, rlenss tha meshanieal (pop-eul) indi-
cator and fhosh e tnslatlameous LETH tip Iexlicator, B
seeyuipped,

&-8,7 HIGH INSTANTANEQUZ THIP OPTION
{MAGNUK DS ONLY}

The high Instantunevies Wiy opflon la lateliad I BOD to
2200 nbnpece Magnum DRDEX eircult drenkors with &
108 kA Intereupling copadlly. In genaml, the high
instantansous irip fs compilaet of hne sall alr care
sensory, une Inaach phass, which praduco o sigoel and
ranarnit i bazke o 1o bp uni when te 85 kA whhstand
raling af the tlreult brseher lo exceaded, The resull ls an
{netantansous irp by e olroulr braaker. This High
{nstantanaans ifp optiots pomafis the B0-3200 ampers
Magnum RS cloutt healers to b applied where » 100
i?mmcxlm le poaeihls, whils seleolivity v to A3l kA f4 maln-
tairied,

Fos mua iformation ol o Bt Bl com
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36,8 VOLTAGE TARS

On elwilt Ergkers with Digitdp 1150 e unbts potwtll
tapa nra mquivad o nseeilor the hreg phase voltages,
Volfage taps muy ba placad an efther iho ne (ltrp? oy
Toud tboltom) terminate of tha brogkar 41 e [uotory,

© Figire 3-21 Musleates Ins-sidevollago aps,

#-7 SECONDARY CONTAGTS AND CONNECTION
DIABRANS

A maximum of sty sseovtary airlug sonnection polnis

s svaluble up Wie stuadard hame eleuit bpssker (8
o harow frama), 1ol dedleated fo o spostis netine

4 jlu i..\wﬁ] .
=y, 3 3

Filgure 522 Top Vinw Ranondaly Gonreilors

Inghiuction Book
P'iluctivor Moy 2008 Pagn 23

-t —

{Figure 3-28), The witing paints are fingar salo with
N0 liote thun iwe wires per tormingd,

p o two sasiwydary sutoot plug-in connpctars (AMP).
envh wiil 30 posondany polints, are mousted on tin top
resy porlvn of the dirculfBroaler . Fhe plag-n fannes-
tors ara profectedd by o mefded hond (Figure 3-23),
How many conneatgrs wig mounied deponds uptin 3
numbier of sonsidorations, auah A6 whether te aieul:
hreakar f& elewireally or sy oparatasd amd how

many toatures ara regulrad. When the tront eovar of the
olroui! breaker tv romavad, the tap of exch plug-b con
nealer s pxposed. A kel pn aath aonosulor idenifien
tho wirlng points,

Proteitive Hotel \

Lakele Legend

A% Uzerclineal Tilh Sudich
WUl Uadwvidloge Release
Am Avtomalic Top Helsy

ey Aoy 1388 (1o
Ui Tnfy

(EECON  Fiealiel
Communizniona Btk

ANWUE  {Figure Ugs)

PG lllinry Cenlarls
REWFHAL  Notrad Sansr lnmn
GFBAND  Howma Growhs hput

2002 Apoglme ekl

BT Vit T

B8R Lwing Rdcae

MOTOR  Chnrgeny bioas
LOB  ich U Byt !

L& 2ntmEnlimn .
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Dyawetit iypre ofve kit breeduarer Compalizle ssuondary
pHgsIn connators ave memted o e lop fond poslon
ot ihe drevoul casseile (Figire 324). Thoso connes-
Tore imiatet and plisg nk they clreut kreaker mounted
comenton, Crminet poinks are wirsd Jron the fas-
aniirs plog-n connectors I fashatin mewrted fonminat
Blocles, Thn exminnl Bleaks sra also mountsd on the
top front prvlian of tha cnaselle. The seeuntlary el
nals havs fnger-provt binged mvans with emal holpa for
probe fusing,

Fiued typs cirewlt brankers: Theny At hwa sapondary
conneptiun vptlone:

{1} Without Tervial Blook
£ Witk Tarminal Block

1. Witheud Ferminad Bloek - If & torminal bluck fot
sletomer uan i i reyulred, te vioull reakey 15
supplied with both pélgj-m connactoes (male and
fenale} just decetibnd In thn fwe pravions par-
graphs, Tho piugn commiulons wre joled and
ufieched 1o {h lop poriion of o eloult brocksr.
Tia citaiomar £an plug socondary vinng wilh vring-
6n eonnestors Into beeloof the (ug-h sonnectars;
guhaequenty (e sonnachons 1o tho choult breakwr
qan i quiskiy jolned or supardted sy regqulred,

2. With Terminal Bloek - Nor theae sustomers pre-
farning to wina In 4 tormingl black, lerming) blonki
vAlh dinger-prood hinged voyers Ara rdded Yo thn
sagodaty senfiauratlon juat desarthed ter b fixed
aitrult hrophor "withowt & fexmingt blouk,” The tamil-
nat blocks oye wired 1o the plug-in connectors and
also peananantly sttackesd 1o Hhe upper e portion
ot ihn elreuit maker (Flaures 3-2 and 2-48),

A standar 10c] [a qvaliabta frm the plup-in connestor
mertfasturor }AMP) to faciftale the removat of ga-
andary wklng from x pheg-ln sonpecter, or caniact
Cullsr-Hanwmar tor asalatones {Flgec 3-25), The son-
faolor butvas muat o sopaated Lo use s kol

37 CONNECTION MAGHAMS
The eomsgtion disgrarmis Jor ol Mégrum irenit Brool:

s ualhg Digir RME o upits ara alown in Figeres
326 Uirniigh 3-46,

. GUTLER HAMMER LV MAGNUNM DS BREAKER MANUAL

F.1M | Coller-Bammer

Glosed Hinged Govers _Tarinal Blocks
with E'le‘i d

Gl

ny Holes -

Tigarn 324 Typleal Casselie Mounled Sesondmy
Wiring

Flgurs 823 AMP Sasondany Wilng Remeest Toof
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EOM | Cotler-Haminer fnstruction Bool

Tilaeibug dduy 2060 Pags 40
3-8 ACCERRORY DEVIGES " Apcesory Viswing Wintows ‘
A virlety of aoresuory devices ara avallabls for wos wik

Mugnon aireilt hreakers, Unloss offienwise slaiwd, they
ara ol eomsidoned opflonal deviges I the sanas that
they are Kot provided s shuwdazd an & manuaty oparat-
o olrouli Ireuker, Avallahth actasstrion e [dontifisd
Hura and disciasad I goneral terms, For rions dalalled
informnatian end/or nstullaton bstmictions, refario -
vidual Instruolivs lanflats dadicatod o the accessorey,

RBirgmum: slwuit branker accessories wa dasignad to fit
altirems sizoy. The docresaries fall info ona ot ihree
oalaguiit

+ Plug-in eloctial

* temal ahatringl

= Machanlcal

59,3 FLIG-N ELECTRICGAL ACCEEBORIES

“Tharo ara foln Maghpm Plly-n sleciricst acoossoriob.

I hiree ¢itr b Vicsved] for Idantiticalion by name e ral-

I Phirtigh wiowing windows lozsled in tha dght frent of

Mo eireult broater {Fiure 3-8, All fonr are plig-bn tpe

{:’gtﬂ 3:;11; b Fastory Installad or dlold installed using a1 UL
aled KR

$he four Pyl acvcpsseorios g

+ Shunt Trip (871}

= Spring Reheasn (B8R

~ Untlarynliagn Bolnaas (UVE)
* Ruxlliary Swiich

Hhutt Trig » The shunt tripis &n opllorml device o ale
anlt broakers {Figures 3-48 arg 3-49). I opans tho cir-
ot breaker Trslantanannshy when i coll is energlzed
Yy & valiaga inpul {Tablo 3.3} A lotel of o shunt itigs
£an be syt on s Magaum oleonit braster,

Table 3.3 Shurd Trip Rathips

Operational’ § - - EL. pbming
Coplrat  © Valdge Bauge sy, Domsl.Povok:
!}'rjllt,%gﬂs 11,1”‘3-1'11‘»34,.{i : *%ﬁ\?ﬂﬁﬂﬁ:ﬁﬁ A
2Vde  § 1RROVe g 35
44 Van 44 50V pEN 35
118526 Vil TFI1386 W 450W a5
0EE0VIE | IE-EIS ilo LE =
0% Ver Fo100 ¥ SEEVA 35
Hp-2AUVar | 16:26% ¥an 4ova T 5| .
G tietoleaud Torfass bt S o Figpera 2-48 Stunt Trip Switele fstaled
[ z&rasutivg ’ Voo sz st o vistessvi ErtonFlacisica Ly
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Instruction Book
Page 47 Fifestive: Pay 2008

Spring Reloasns - Tha sprluyg relesss b an opllonat
daviue {(Fiwe 3601 1t ramataly sloses e eleuit
braakar when e mol Is enarglzed by A vellage fepat
(Teblp 3.4). The clostg spring sust be jully charged

and the Uip Inleh reaet fnot held I the bpped position) .

1or the S in operta, i hoan twa sendllons uns not
miest b clone slgnal will be tgvored unlii itis remnovd
and se-applled.

An oplions Eateh Gheek Swilch (LCE) ean ko installed
tr: frellonte when the elrouil braalier is “ready 1o closs”,
T varelons of the LGS are avalioblo,

Tht Letsh Chssk Switeh wired to tho Spring Rebome
wifl nol parmitnetvation of the Sprivg Hefease until tie
alrgull breuker is fully ehargad and tha Iy kaich s resst
{Flguio 3-56). I prwer fs appliad and malntaied 1 the
Spting Heleaen, an aetivation wilf ocstr whon tho ol
et Ieuker Is “randy io closc®,

The Lateh Check Switch for Ramota [niticalivn conalats
ot I Fomi O conact wired be the slcult breakar ses-
uadary zontaztn for Intagraticn fnt exlemns) control
sehapig, Note that wirlng tho LGS for Benrola
Indleation direetly In series with the 81 sccagaony is el
recomrrerated pa his will ovapride e "anbpump? -
hire il the slechitual chaiglngdinalig system

| )
i

= RB
s i

L e ‘:;‘.-?ﬁ""‘“"" i
. , . ‘*"w’;%. ’ t-(. w " 1
3

———

A

&

‘ = -}-;‘ . s
A Begje
Figure 360 Spring Helonga Wit Opliosal Lalch Switch
Tablz 8.4 Spriag Notanse falings

VY ogeralional . ®-1 tlosiny
Upllsigo Hongg | qush Paviey igni,ﬁn

olidges {2 W% 5,1 Comwwaplian § “fig) |

——a '» b § ey e
FCET - pinkv] 4]
8o 353V W ap

T0ARaVde | 7R9 Ve HIW w
NGV | T4 Ve 450 W 13
NQIZTVay | . 7E10Yne 00 VA a
TORDTWYar | 1B 268 A50VA A

&5 Haguied For Iyt Fean P 1o

Farreom bfuraretew it e adEleettss) o
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E-T:N | Coiler-Hammer

Undervoltage Heleass - The wadevollags meloass |g
anaptiehal davies on bath manpally and elzotrioally
opomhed droit breakers (Flgura 861}, 1 opans (e ol
guil breakey whan s sepnly vollage fElls lo betwany 35-
#0085 of fabesd voltage. IFtha relagse Iy not energlzod to
#5% af ka pupply vollzga, the clreul braaker nainot ba
vlvsad efeatrivally ar mantufy (Teble 8.6).

Auiliney Switeh - An nuafliary svdfeh s an uptional
deviza providing remota glectriont indivation i e ¢ionit
braaker §s open or sossd (Figurs 3-83) Up fo 2 e
lary awlchaes can he mounted i the sirouit bresker,
Each ewtcn has 2 narmaly open S“a"] and 2 pahruly
arozad £4° comtaets for a fatal of 32 avallable contasts
[Tabla 8.6,

Flgure 4-52 Shunt Tr, Spiiny Heleass and
Undieryoltage Fglsaso inslalisg
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E<ToM | Gutler-Hammer

Tabla 1.6 Auxit;

Ovormirent 1np
Oall Swllch Contued Ralinga

Bonirot [ Sontocd Rubing
[\nltges | Indaptivp Load

Swilah,
il ard

{emparas) |
250 Ve i0
126 Vdn a5,

250 Wl Lok

Flitire 363 ATy Swbeh (AR

Tabln 3.5 Uniervoltage Helegse

Mevhunien
Tiip Incficator

Istietion Baolk
Effautiva: May 4006 Pogu 48

Eiyucy 244 Machanleat TEp fufleator wilts Assaciatad
Cvarcumron) Trip Bwitvis

2-8.2 INTERNAL ELECTRICAL AGCESS0RIES

Othar slectieal poccesorios nro mounled lnslde the ol
il breaker, They con b fuvloy or sl Instaled,
“Thure are e dlfarant intarnally mcuntad aseessoren.

w {verourent Trip Swiluh (Bel Alarn)
* Mooy Operater

Gyarcurront Trip Switeh {Bell Alama) ~ An ovorourent
#rip ewitoh (el alamn) ks wi uplionad davive Flgure 3-54).
It provisdes an lseldend Indiksbon wika & CEGUH
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=27 Vansh | 04 IOV 3578 Vet 4Rl VAR VA Fi]
208-700 Vae &% -2 Vaa F2-141az 400 VA0 VA Th
350415 Var % | 323457 VUne i 240 Ve AROVAKO VA 7
484 Voo 65 AIH hied Yaa 144-288 Var A0 VRN VA Fii)
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breaker tps ag o reault of the lip unft reacling to an
oyererrrent conditlin. Opaning s 8 1ssull of & ciroult
braekers ararmal opinButan, shunt iy or undervolige
ralese doms nod caume the averawrent i) wwiich lo opar-
ptr. The overcurrent frip switeh b {92 2B} Form € oon-
tuats (Table 4.6),

The stutus of the contacs Glnfjes when the tip indiea-
lor pope o, Thix permits the switeh 10 be used 55 an
méanm o i1 ennfunpiio gith o spring mlesea to bivsk ¢
subsagquent remate slaciiant ol sl

Metor $3parator - & Motay opsralor |5 an elootrle motar
asstanbly Intemially reountad i the olfustl braaker
{Figuras 3-55 and 9-56), It chargen the dosing springs
clopireally lor wpole v local oporalion. Th iwler
oporotor can ba Raury o site installod (Tatla A7)

To oonverl & manually apprated elrult hiesker fo an
glertrpally vpesrated olroull brovker, a UL fsded molop
opomtor kit in available,

- et L -
- C(‘qwo 258 Moinr Oparﬁ!or Insfaﬂed !.’n Narvow Frame
Tahla 87 Motor Qporslor

™ Taifttew) (| . DpordTionar Pl ijxgﬂi Faweg: ] Max[mum
M \Iallagn Rangd) Lo » |grugh f;ouxumphnu ChugiiiTime
Vb | #5V90%.. | A | cuem | anseorVAY [ fewconds)
24N 2028 28 |5505% of Ronning Bt 5
AW 31-63 50 500% of Hninlng 2510 b
10728 Vil M 6 2¢  |600%of Asning 250 5 :
2004 Ylar 125 10 |&P0% oF Reaning 758 5 .
tiHigrvacf  adtat 20 6004 of Fuanby 250 5
e I L R © R - ) T I S
T A% onliine avy LIRdRE s
Fo timsriy hxlu:lnaﬁouﬂdtm\n;famnﬁuldﬂm 18, 204 BnAnHE
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EIAM | Cutter-Hanungr ' Inetruetlon Boak
agiive: Moy 2008 Feljjo Btk

Operations .
ountar Hiﬁ?l&“‘ij

L e

gaaurfﬂ-ﬂ Coovar Mowriod Koy Look sord Opestions Figura 388 Gasselio Mountod Kay Look
s ’
Ujr fo thran Lok cylindora con be Installod on one cos-
F-E3IMECHANICAL ALOESSORIES ‘sofle. tadier-Hemmer suppliss the look grovistons unly.

“Dig qustonmr it ragpanabia factha lnsls, which san ba
Thare wie sight vplioml inssdraniens yps acsesneriag: itk or Cagtall,

+ Dpuallons Caolmtar Pushbution Cover - Padivokuble suvers are avallabie

 Conaatts vork to i aess 0 the "ONF and “FF” pushhitions

« Pushimlion Gover {Figurs 3-85), Yhoy can bo Insfallcd wih ofther arbolls

» Prevant Clbats Cover pushestfon covars In plags.

* Gassoite Salaly Shullers Prevent Close Cover - All aseess u e "ON pushiu-
- = Gassulle Oell Swich 160 #an ba pravantad hy sdding iha fixed Provent Gloso

. %ﬁ’ﬁgg{“gﬂ”ﬁ; Gover o e pushbulion cover.

v Meghunlontloluduak - Lostout Sover - When pudlosked, L mafnising te

FF buiten I the etiated pasition which praventa
Qperatinns Gauntar - Tho spwmitons caunter Is 8 clasura of tha hixsker.

machanie! devics ised to provide 3 fecord of the min-
bey of bt eperatioms, 1 I8 mobnisd i the Jowar 7ight
pontion of the civeit breakor and aan ke viewed thaough
the front savor (Figum 3-57),

G Koy Luck - The off key loul yesures ihe sirouft
breskel' in tha “QFE positlon, it is mounted in the tower
gt portian of the clreitbnetar ad ca be viewet
ihroué;h tha frant eaver {Figure #-57), The sestomey
aupplies 1he key losk. The prxkinns avaliable ara for
Wirk, Gastall ar Bonls,

Cangenta Lonk « & cozsntto moomtod fock can be uned
t eorunction with differsnt Interfecking euheings sk
mn maln-te-rmufn) (Fluuse 2-54), The losk holds tha olr-
cuit brewker trip-free in the dqananted pasitlon, prevant:
b 3t from being closad.

Fipirs 5459 GN-OFF Pushbution Luoksbie Cover Flale

LIS o it Felntnkaen shele e EtpuEN e eorm
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Uaestits Safoly Bhuttere ~ Autopnlinly opeolad
insulating lyps safsly shlloms are avaltable for use vith
s dsavnil gpsseile, When Hie drawoul circuit breaker
I lovered fram the CONNEQT poshifon, the shuliars
automatically elose to-eovar the ket pimary contuths
Flgure 3-60). When the cheull bronkor 1 lsvarad T
1 Gasnelta, the shultan sulvmslically upen pomitting
pirstary conmentians to Ba made [Flgue 3-61).

j"

Figtra 880 Typleat Safuly Shallers i Closod Pogiiinn

e

R

R A Py =y .
Figure &8¢ Typdon! Safely Shittors in Opan Poshilon

Gassniln Dol Switeh - The vasestte celisw@ch s a
eomprrngnt pion swleh for dravoul choult brenk-
ettt v avallubla In o 2udh or dadh contact ennfigiae
Hon, and masunta w e vipht slde of the cozsntta
#I—'igmﬁ §-82 and 3-83]. Haler 1o e Aatings lablo 3.6
ur pell switeh contug Informailan, “Tha ogi gwilvh
shanges status belween the ‘TEST and GONNEGOT
poaltiona,

Furpmore iylpioplien vistt v EatonEkas il aozy

BATERPILLAR’
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ET+sM  Collsr-Hammer

Dear Esettelienn - The door astutehaor s 8 moldod
featriet st ¢ saal tha spaos belwesn I dicult breale
wr aml the compariment doar entont, 1L i supplied with
& maounflng yeskel {Fipie 3-64).

Fienire 2-62 Cell Swilch j0mvwntt Posfios fndiesiar)
Hnmnilied

Flgrre 3-88 Call Swiches Mourded on Gassals

B .

Fgure 8-64 Duor Estulefizor and Sagkel

. 2GR IR

.

I
-
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K

E-YeN | Cutler-Hammer

Figre 8-85 M54 Waterpoo! Gover

P8 WatarpranT Covar - A hingoed doma shapnd
walarpront exver altachan o e molal sompariment
door to provids walsrpreof protelion lor e el
Breaket (Figirn 3-66).

Mechanical Inloylnuk « A mily of mechanical inter-
locks are avellable to Interloul the wuslng of s ar
{heaa Magntm ciaul breakers. The moshanics Intor
teck hatds onn o moro clmalt brecken Wipped (provonts
thagnira) when othars ere closed. A fuver sswwinbly &
rmolsiled oty ¢wds breakat wWileh Intarfaces with(ha pole
ahaft and the Hifppar bar. Tho Jovar assemblles aps
interceomherted with eibier oables or rods, depanding
e e relative ndantation of e braskars, Rods can
B 1mard only whan e clrmlt braakem to bo intardecked
arn vorilcally skisked, Gabiss can be used lor any uri-
endation of the kyeakers, Meohanlast lnterizaks 2ra

availalla tor bolh fived and drawout elcuk breakes and

In Bt 8wy and Svoy vorslons, An Deestration of & 2-
veay cabla interlogk mimefend v Iwd drdsvaut plreuly
byealiee 1o shewn fa Figura 386,

LI, guvpeation 103 e Indippunathiny Vil e b Al et biraloom
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3-8 MDEL LATERSBLOWN LIMITER INDIGATION

At oyeral| deveriplion of Magnum DSL alrmilt huaakers
was providad In geelivns %1 snd 3-1,, Moo dalaliad
Erdontation s provided here relive fo applivation, eur-
yestit fimiters and blown Hmtter itdieation,

if suwrrent Hwilers ara sledin kesping with Table 0.8

-recommendations, the elraul breafmer will Lion and
interpd routing fuult ourrents. Inframquant high faulta are
clonsort by tha limbara, The Mnlters profes] the cirait
hrenkar on faulie akove the milng of the bréaker. The
Timfiers will Dluwr betow the cheull Broglar shor-ime pat-
fragy, # }ga Tatuls strnaaly ogunl the system mestmum
capacity,

In samn appleations the Jurrsnt Imitors are stzed smmat
a1 than neeessary for prafention of e MDEL sirouf
hrarkee in prder (v provide profoeion from downatreaim
etjuipmant. Whan s fs done, the cement itar vl
blow ont faulf cumsnis which ceuld have basy salsfacto-
iy ntenroples] By the hasle cialt braikor,

4.1 DAL CURRENT LBANTERS

Bo nat ropsiacn imiterm with shoae olhey then permiiad
by Table 3.8, MDSL vorrant Bimftam have heeh lssted
and approvad by Underwiiters Laboratarios, Inc. for use
k1 MDSEL. sineolt bioskera vihan applind acaording fo
Takde 8.8, They are not clectrically or phyalealiy hier-
nhalnganh]'a with cierrent Hnfting fusea of any other
geslan,

Tha gurrent {lriters are held in place In an oxtension
provided un i baok of the ol breaker (Flgure 3-67).
Thie exleristors rrakes e cireult breokar 81% mahes
deapat than fhw corragpuidng Magrim DS dreuil
bresker, Tho cumant iimitors ogn anly be removed from
e oinndl bresaber and repdaned swhan the MOSL ofroud
Braoker s ramoved from its savotlaled comparimant,
For this reason thore §s no thad mounted version of fhe
MRSL st bienker,

For e Infrmedloy st vaves Tob e i igul ooy

CATERPILLAR

CONFIDENTIAL
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Qv atadahes pasttecornn
___‘j:g«.- L s

Bi

Figie 357 Megaiine DSL Clrout Brator (Side Viaw]

&0.2 BLOWR LIMITER SERSING

Tise blow lnlter indicatar provitan & visvil bulication
on the frant of e MDSL ¢rouft broakor whea g strent
thoiter i amy phose has inlerripled e shot arenll. fis
e visued ¢loment of the deult that insusres et the sl
cuf branker ol s tipped when any curont imiter has
blown, This provants sligls phave power from baing
appied o u three-phasd ipad,

The indlestor iteolf Te & rad jp g bulion lecattd on the
lovigr left portion of the broaker's Font anver {Flgure 3-
88). A manalormer ls swmested [npeiaiis) wih the Jin-
fter, When a limitor |3 hinwn, T jesuliing voellage
frns Hes open Hmiter ennrgrzos s anefomen Tha
intnsfarmar fegds & PE buird to provide an autpsd tn
the direct fiip actustar o Kip the el breaker, and an
oyl o the indloater ngg tha biitiady 1o pop tuk

R N E o1
Figure 8-68 Blewn Fuse Indieator
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ErsN ¢ Cutfer-Hamner Instruption Bool
Eifusrdve May 2006 Py Fd
Tabls %4 MOASL, ftage! Cuoni Limitar Soloction {for Oplimal Performenee amd Highest Fuiihi Levals)
1 f } ¥
i} 1 h
Rallng
i i}
il 00 It G0 d L b ¢
 aryyl | MBSLA2] MDSL1G seo | MAE | haAnne! ;Aeac0n] 124506 | MA4oD § MABOU [hASNFIR]AB1400{MBR000N MD2)
HfigLna| FOSLI2] MDSLig! e | MRAO | FARED iy (15051 §E0]Mp20aa]Mb2E00
]t.msmﬂ TADBL12| M08 TOn | MAAOD | RIATHC| WOREUn) IMABMA | B (200|160 0 M0G0 MEE00
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HBEL0E| MR] 12, WS 800 § WABCD [TE200 0] WD) 200 o3 10000 MR Rl
HpgLiiE| ST i AN 00 01200 [fAneaD YHlTHE PO I
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o MOSETE] MOSL20 1500 {HBI00D {1A0300(C MDBIGY i
VRS2 2000 -MO300G umnnﬁ MRS X '
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%7 Selrctdfin Mg breike fourms, Thior e ankeasd Ksaser and padinp plog, sog

AT Hie 2zant tter, Grrent DmHar 36 rramled mjogtnd 5o Vet heathey, Rater son-animafic BDAL fnerhis gl am tARRAELRTE BalonyLobins-Banimmar
15 Hipter s LANRA gt Drndher wrvios bt Fel Pheorghensfime clumsladsties. -
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€3 Tha 1exommendit EaTsslion svoles nl4ias ostior SPATAKnamp pbeses ber syptarm penbtinfis wildethe g inftseiiqo whits miathlidely Bt-TTadogh.

1 |t maalmum soteleed poiilap for pil thorst e i Eed-HlgAee chvzactartalivn ger Te Minltad anticledh,
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SECTION 4: DRAWCUT CIRCUIT
HREAKEH AND CASSETTE

4-1 GENERAL

Seoinn 3 ucnused foplos and foaturs comning to ol
Mssgniem elpeuit hraakions, no matter what tho mounting
vunfiguration ar fypo (drewout or fixed, MDS, MB&R o
MRAL), im ihs weolfon, featuse: unkjua in b drawout
typaekoiil hiraaler wnd draavoul enssetts, not covered
sluewhers, are distusend. Secin § covers lexlures
imigiiie o MIDNS snd MUOSK tixed fypa cironit hroakars
oy, Drawings and Jimenslons sssaclatod with all gl
il brealere, drawnul cossettes end uny dporopiai
priwvaty bus wennections pan bo toimd i a separate
duetment sntilad Engineering Pals TOME0T04E.
The lustallation sndinvaring of & drawoul elrinat breaker
ware fispussed bn Beclon 2. It nocossary, reviavs hal
Intorrnaion, fliws § will nut by repested horo,

Fyure 4-1 MUSAIDSX Drawan Cireult Branker in
(sosile

CUTLER HAMMER LV MAGNUNM DS EREAKER MANUAL

E:T-NM | Cuilee-Hammer

. »

2411 BRAWGUT CASSETTE

A deawoul circult broshar i used Iy combrination with 2
Tixed ol cassalle (Figuias &1 and $-3); the dis-
watl circult hreaker i enuipped with automatic primary
iscomosis (Flgure 4+2). The Gwsselie providos sl of
he neoessery Intarfasos o the drawnil sleoull brosker
irmludmﬁiauwmaﬁu primery and ssenadany sonnestions,
For the MDE narow frame ciroull brenker b singls oas-
selte style uslng hortzontal stahs and horfeonta] cus
omar bis har levminuls 12 avallabl (Figura &-4). Fo
the: B nnd MDSH standtard tod double-widn airanil
Dreakers thrae cansctp siyles, ol with veitioa) slabs,
ara available; busls, slandird, and univeesal. The vlan-
shard saneotlo simplies vertion] stal/termingls only
{Flpire 4-5), ‘the bnglo oranette smille e ooppsr
arabiarmngls s thul Yiess plesne con ba integrated
with vorlical bus bare provided by tw swichyear builday
{Flgure 4-8), Tho unlvamsal casseits provides a e of
{lnt prar terminaly on e renr of tha cassatie halean be
adzptod Yo varisal, hidfzonlul or front connodion
(Flutiies 4-7), The MDEL eteul; breaker with Infegvat
curtant ligsdlers = six Inches denpnr thar the MDS o
MUBEY atrcult braster and wlfizes & vassotia simifar to
{ha MDE and MDBX atandard tyhia 0atealls exeapt olx
inchag desper (Flgure 4-8 and 2-9). Molnting lveatlona
far call {TRC) swicing, oplsly shulleys, mosharlcal
inenduvks BTRf key Intoriocks are provided on lhe can-
sle,

Tigrire d-2 MDSAMEISR trswout Clecil Beoaterwith
Automallt Primary Disounnecls

Foreara whonmavonvindis weresEulentiactialons
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B | Buber-Hammer

H Falgneion Fuls

£ esdonrsion Hall Outan

H Bocotdany Fiug-in Dumipstons
Bl Becondary Teanin Blucks

Flgurs 4-8 Lyplost Drwoul Cussedls Foaluos

Justruction Book
T FR

Eifeetive: blay 2004

B A Howd

Gpllenat 5l (TOC) Bwieh Muusting
Dptional Kuy (ifarbsok Mourthy Locaiian
@ trauading Bor
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EX-N | Cofler-Hammer

4-2 BHAWOUT CIRCUIT BREAKER DIMENSIDNG

‘I e Magrmam draprout ¢iieni) Bivadess voonests o tho frod
El;ama:y wiana of the drawoutfaesana thaush e prmay

ger clustars alluched to the rosr of tho eheolt Braalter,
Thme difloreat imme sizes gover all Magnum oleult broake
s from an overall dimenslonal staadpolt, Cireult breskar
drenedngn van be Teund In Engineering ata
FRI3H0049E.

4-3 BRAWOUT CASSETTE DIMENSIONS

Cansetle diawings provide sl {ho dinsaslonal Fforma-
ten vagulratl Foe )l mowniing eantigurations and wan
aleo batvond in Engineeting Bats TOCISGIIIKE
Review varelully for o spacitia lmsalintion,

N,

Fgure 4-4 Typleat MDS Natrew Frame Casselle
{Hozizantal Temminsts)

Hauro 4-8 Typinad MEISAAEX Busie Cuynollo faithont
Stubs) (Shows wilh MOS Tyne A Hoad]

Frr s bosraation witit vy alontdze izl som

- BATERPILLAR'

CONFIDENTIAL

e = e

Figiira £ Typleal DS ASDRXStadant Casrotto

L (Vertload Tenminais) fSnnvwn with MRS Typs Am Hood)

-~

Figurc 4-7 Typistl MDSRISXUnNorsl Gasselle, 4-Pale
(Flat Temaino! Barlg} (Shovwn with MOE Tyeo e Hong}

LB ZET00HTS

J43-466

WTURO0000635

JA 00003430




CUTLER HANMMER LV NMAGNUM DS BREAKER MANUAL
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FHegivge vy AR T*zy# BB

“ m oeem

Figtia 4-8 Tyalcal MDSL. Standant Gasselle Elgure 4-9 Typlea) MDSL Standard Casselle
(Frunt Vo) (Fioar Vigw)

M baension Ralls

H Sownduy Plig-dn Gonusos

B Seauduy Tenoal Hoglie

B ArcHood

B Optlonal Geft {10023 Bwiten Lt
A Qpiiorn! Kay lntetlock Location

H Crounting Bar

[ Fived Pamony Sonncoltans

o

Figtira 4-10 Typtost MUSX Type Brawout Casgelis

VLI tnfeme stiomston sl mveeEstmnHestring)iom
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SECTION G: FXED CIRCIHT BREAKER

-1 {fENERAL

Sentlon B distussed toples and Faulirs eommon fo all
Wiagnim cimuit brester, ne matter what 1he momling
zankiguration ns lypy. I thls ssclien, onlives unliye tn
ihe fixed soliguralion PADSHAREX onrﬂ notcovared
slsewhere vre goverad. Drawingsand dhgensione
axsoniate With eff Ieed oloul breakons pod sny sppre-
priste primaty bus cenmatiois gan be fownd In a sups-
¥als dooument anilfled Enginsering Dala
TIAURDO4E, The Installatlon of a fiked cirelit brenker
Yttt tieutssed In Sertion P [f necsseary, wevlaw that
irdormation, Slnen i wil aos ba repeated lisre,

A WARNING:

FATLURE TO SOMPLY WITH INSTALLATION DF THE
FIXED MCOUNTED MDER ARG HOOD ASSEMBLY
COULY RESULT IN EQUIPMENT DAMAGE, BODILY
INURY OF EVEN DEATH.

Tho MDEX fixadd stilniet breaker is shippod with a fac-
fory Ingtaltod ars hood assoimlly, Thie sssembly Is
ratguived to ke Installed on tha fop of e feesher pdor
fo tha unlt balng plresd In esvice,

52 FIXED CIRCUIT BREAKER DIRENSIONS

Thes sstennakrret Mo olratl vaake? ¥s supplied with hor-
Zeally muunted primary spanaotiong (Flgins 541},
Cptlonal vanteal privsey sdaploms e avaliabla for dit-
fereni him mnﬂlgmnﬂans. Avler W Englresring Daty
TO0S0V0DIE [or fixed cimult broaker dimensiors, vertt-
snell:nt;apmr dimenelons and vartical adapfor assambly

CATERPILLAR"

CONFIDENTIAL

Fiod st et ruompnt i s s S EtonETnpirieat cim
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Yertinal

A —

s Hotlzontds '
Connaction ;

Fyura Bt Fixed MIS/LBX Clroult Braskor it
Avalabl Vanleal Atiapitur
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SECTION 6: INSPECTION AND
MAINTENANGE

&1 GENERAL

A\ verine

FAILURE TO INGPEGT, GLEAN AND MAINTAIN Gt
QT HREAKERS CAN REUCE EGQUIPMENT LIFE
QR CAUSE THE EQUIPMENT NOT T4 OPERATE
PFROPERLY UNDEH FAULT CONDITIONS, THIS
GOULE RESHULT IN EQUIPMENT DAMAGE, BODILY
INJURY QR EVEN DEATH.

A& crumon

INSPEOTION AND MANTENANGE PROCEDURES
HREULD BE CARRIED OUT ONLY RY PERSONNEL
FAMILIAR WITH THE DAZARDS ASSOCIATED WITH
WORKING ON POWER CIMCUIT BREAKERS, ADRDL
TIONALLY, THEY S8HOULD HECOME FAMILIAR
WITH THE SPEGIFIGS ABSOLIATED WITH TYPE
MAGHNUM DB SIRCUIT BREAKERS A% PRESENTED
IN THIS INSTRUCTION BOOK,

Magmim Glroull Breakers are “Tup of the Ling® eubis-
nreil, Thig s they are manufactirad untlar o high
diprae of 3}1&%{:ﬂntm}. il the boot evaliable materi-
ofs and with a high degres of koling for guudrauy ard
pars Inlerghapgeakiliy. Daslgn fests and sctunl installa-
Hon exparlento show them to heve durabllity waell
hayost mininurg sfadards walirsnants, Howavar,
bezause of the varlablilly of applinalion conditions and
he great dopandance upantheso eieuit break-
ara ter prefeciisn and the assuience uf senice cottini-
Yy, inepeeton and malinlenance aclivities should take
placs on f ragubriy schaduled bosk,

Slnee muimunwe of these dlroul] braakers conalsts
aainly af lrseping B tioan, the frequency of sched-
uled Inspentan and maintananee dapends 1o somne
degren on the deanliness of Bealroudings, laaning
wwl preventive measlrss aro s past of ey goord malnta-
nRNGE pragiien, Plant aperating and lecal candlilons ven
vany to pucly air extent hat e aoltal solreduds shonld
bz faliomad Ju Sie conditions. When fhe aqpiemont i
antgant to a plenn and dry anvicirment, oletsing is not
requirad g frequently as wiren the envirurmnend s
hurmsld with a ulyrilloant amaunt of sist and athet far-
wlgn sty

I I racommenidad that moinfenants oard sheals bo
eamptated for tho oquipmont, Grrehul and securalode-
tmantation of all maintenemcs sctividss provides a vlu-
wble hislorival referenue vt eaulpman condion ovar
Hme.

g2 GENERAL CLEANING RECOMMBENDATIONS

Girovit breakear clearing activiles showld he a parl of an
oveml aetielty il ingludes te asserbily In whioh {hy
slratit bréake: Ts lnetalled, Loosa dust and it cat he
remtvod tror axiemal sirfaeas ustng an indusiis) qusk
Ty vacuem cleaver sradior Bnd fioe olotis, Unhess ethior-
wiss indinates, navar use high presskre hlowing alr,
ainet dirk os Joralgn ohlests can be diivan nla arezs,
aueh g e breaker mechianksn, whee addilior fde.
flasenirns eanld aiente prabloms. Nover use o wio
brush to e¥oizn any part of the clrout breskor,

6-3 WHEN TO INBPECT

1o net walt for specifie selieduled purfods v viskilly
ispnt he aqripmaent, if there aro aariar opporeniies,
If pisslels, make o visus! inepsclon sach Ume 4 cieul
breaker uumgartmenl duor isxpaned, and especially
vihan 5 crcnit braaker s wittalrawn on ke compatmnn!
oviansion ratls. Thin preventive measure sould help to
avoid ke probloms.

Ity staederds {or this ype of sgulpment recom-
mend 8 genwrl nspeuton atd lolyteation ey Ga
number of aparations [istes) in Tablo 6,7 ot this soction.
This shatid aldo ba condietud a1 te end of the Arstslx
ot of servlus, I he nimber of sparstions has not
kaen reanbad.

Thhin &, 1 Inspoction Prequsticy

ot .':5 M . 3 |m:‘;-.!§ﬁ:'}:?- .

e
LER IO

S T R
BT 1T (kG
800 ampevey gl el 176¢
Belvraon S0 ang 3000 anngras . __jﬂﬂi_ .
3000 Amiyktes 2 aluvs i
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CUTLER HAMMER LY MAGNUM DS BREAKER MANUAL

Ea«M  Dufles-Hamnmer

Aflar the firel inspacion, Inspact 4 loast vnoa o voat. IF
thesa rocommandeyd mspections show no malntensnca
ruirenents, the period ey ke extended 1o a maora
annnuyical peinl Canvarsely, H the resummencded
Insportion ehnwy, for nglanen, @ hanyy aeolnmilation of
dirl ur eilieeir toroign mndter MnLinipht couse machauical,
inaulafing or kel alectrden daage, the upesstion and
maintanegs inlerval should ha dromaed,

B-4 WHAT TG INSPECT

Witat to insprat tnd o what 2xlant s sistaled by the
nalurs of thel mtntananse Kinulion, Heuling inspag-
ftona renulte tne ype ol sbagnation, Inspentions -
lerwing a1 kivcivn High level fault mguire mora detalled
Rwpauilons,

A drawout fyps ehoull breaker shoutd trer e wilbdrawn
frum ls vompariment anta the vompatment's axtanalen
tafla. Wihien the Ingpeciion ts compiete, the dimuit
brealiar can ha kvared fo the TEST posiioh th shuck
the electleal oporations of he oieutt braaker, During
Tha leverlng out and lovaring n of the cicult broaker, e
avare for any gigne thel would Indicals that ihis procese
i nud working propary.

Buring the mspasiion of fixad typa cireuit breskers, b
systenis AUPPYing the ik olroult breskem should he
tin-nnexgsd lor convenlanta and sajely,

For fanclipngd tosling of fhe Irip unil, referto tha saps-
rata datalled bistruction Baok Sadlagted to the tip i,

Ouve the glredit broakar e been cleaned aa desathed
In paragraph 8-2, visually inspect It for any signs of
damagn, missing of leost parks and unusial wesr, Be
pepepially alert for taalgn maller that must bo rormoved,
On dravwonl oot breskors, inspret the primarny discon-
nocl finger aleders for slgns of wear and eroddon. Maiw
uyprupriate eomacliogs o unything found our of arder,

B-.1 FUNCTIOHAL FIELD TESTRIG

NOTICE

Befote dobing any work an dyawaut types sireuil
briialkars, ioke smry the broakar B fevererd cut to
the TEST ar DISCONREGT pusition. Ouring the lav-
ering aut and lovaring In of the elreult breakar, ba
aviare of any slgng it wonkd {hdivnto that Hhe fnv-
sring proress is ot workdng proparly, i working
on a ¥ixed clreuft breaker, bus systems shauld be
de-ennrgized for canvenlenoe sad safely, The glr-
eult breaker stinuld ho pwitehed to-the GFF position
and tha medhisniom oprings disehargad,

Erlun CutlorHammey recomments that Hie follewing
funolfunal tesls ho parformedd on Mapaum chrcalt bresk-
am a5 panl of wry malntonance progeiure, Tho olrait
braakor shauld be rapoyed frivm sarvite atg Cotlar-
Harmuper noliflod If i clradll breaker falis fo petlom any
ol thasa 1esls sucoepstully, Please be prepaied 1o pny-
vide Fre nurmbar of uperatloris the clrenl] byesker hos ta
daly an weil ae the followiny nameptats nfornation:

aRO0E It Say: & Oode:
@ Gust, D.0.: 9 Daln of Manofaciura
& Lals:
Magntm DS
UBEZ

Lo ¥oltagy A% Bewat Direnlt Rrmsber
IWOANY Framy  BPala 345D

Wberipl Fedlngs 1 Kaps

Bz I} Thort

ity ki ]

Lo MM, 1., S ... M
B pnmy  pRones
Bt b, D5UA . D
foeArToTisE

gty bprrater  $0~R5VAR puEH:
TigHeRFozr  VERVAD BREr
KuySaikes B R

nx SAPIL L Begon
bty B F

FHCLL ] 14y

T LTS TSN Abdk wkiox

{osireiny syt e KDIAXSE

detibatng ex){Dmmalin fnshos e £0, TEIXAED
Hefun{ith

Mamaeral Dporabinn Fumlons! Test

Ghurpe the breakor menhanisin springa oither teing the
eharging handle er the mbtor operalor, Press tha G
pushbtrttan toednge e breaker manudly and verif
oletng by nedingy the state of the indlealing ey, Charmge
tha brealer mechaniem aprings eliher uslsy tha charg-
ing haewtlo or Ihe neotor sperator. 1 ushm the modo:
opeyator, dsconnast pwavr fu it to praven! gulomotic
rehargmy, Prese tha OFF pushbution to manyally
opii the hreaker, Hresa tha ON plishibuton o mantally
close e brapkar, 15 1he breakor losad? Press tha
OFF pushbution bo manually epen the treakat, s the
breaker apen? Repeat tis antire deseribad loat proge-
dure throa times,

@e?me

Elanten! Gperation Funetiongf Test

This Yoyt procaduro [s haaac o the assumption thal the

braakar I exulpped with splional shunt irlp and apring

reloasp pecorborivs, [ onn ncesany is rbsslng, autsl-

:lute the monunl buton 1 replaca W aesessony's fongs
Wi

| ef rporpe fofogmtion vistt vave Fadant botiox)zom
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instructicn Boalk
Elfostiye Moy 2600 Torgu i

Chaarge Thia fweakar mashanizn speings oithar uslag the
charging hondle or the muoter spendor, Glose the bresk-
a1 by applylog rbed voltage W e sorig) release anms
oy el vérlfy nlaging by nating he state of tha Indleat-
Ing ﬂH? Ghama fha brosker meehanlem epringa efther
using o cheanging hurdle o Wi molos apueie, if
using e motor eperatur, disowmneal power ta § tr pra-
ved atiomatie racharging. Opon (e broaker by apphy-
Iny ratod voltagn i The shunt tip aveessary. Close g
Dreaker using Hre sping relsase avessoty, 1atha
breaker lesed? Opan the bronkor using the shint trip
opepgrory, 18 the brapker open? Bepes! hes enthie
teseitbod last proveduis liree limes,

Teip Unit Qvarload Funetlonal Test

This letd foess 1ha Rlgtrip 1160 sall test funciion, tho
Digiip Tant Kiror the Rordheld Magmes Funotlonut
Tosl Kt Heview feul kit histeilone Ty fl trp i,
[mslagstion leafiat B7200SE, sactlon 1,2 or 1.8 opplios tor
Instontanoous test prosedures or peragiagreph 5.4.1
“1150 Belf Tuating, Trip Mote" In the wp il inswuatlan
lenilel FOGHAE

Charge the breaher nieoliarsm gprings gither wging tha
chunying handta or the matar sporator. Pross o ON
fushbulton o cioaa the breater manually and vedly
wnaliy by nollny the siale of the Infaating fiag. Charge
the: braakar machanlam aprings olher using the cherg-
tng bandlo oF 1ha motor operalen I using e oo
aparlos divcormget e o it 1o rravent sutomatic
reqllargin?. Trip tha breater vith & hip unlt tesl. Yoily
That the frip ndicator pop ot bulton (2o equipped) is
“out’ and then reset§l, Press the ON pushhution 1o
naouAly aloses the bronkor, I tht hraoker closed? Trip
Hia broakar with a irip unit fesl. Verlfy thut the idp indi-
cator poprout bl (i s eduippad) s ng” gnd then
et . Pepast this enfire doscrbd test prosedure
fhren imea. Heaet the biinkdag red aause of irlp LED on
this trlp unit by presskg [he ResebBatieny Tea) pushbt-
fon,

6-4.2 ARG CHUTE INSPECTION

When a st broaker skpariances @ high level faultor
dhuring ragelarly schedvied mabitenshes perlods, the ar-

il kesaket's A alulas and aro ersmben sheull o

inspacted for ﬁul?‘ kind of damnge or dik. Be sspecially
attrt Jor nigns of eignificant ercaien of the Y-alwped
platex inslde the aro abtis,

Am chutos 1t lnslde We aro chanbess and dovn over ¢
fhepiimary contaete, Eavh x ohtile s hekl in place by
slther { (MDE) o 4 (MDBR) tap Inseated seraws (Figure
Bf ghows MDE#. Reqin by tamoviug the as: chule
rerows and ol iree i chuley, Tum eaeh are dluly
upshia dowr b visualy Inspol e nslde (Flours §42).

Sine the wra phailes ara revaaved, thix is an et tes
to inspant primarny contacks for wonr ueing i cenlt
tranhors contact wear indlealre, The delalls asqopiat-
ad with prinwny voilact bpeston g pressmied i the
next paragreph,

At Chuts
Removed

Figure -1 Tup Hear View of Gl Brenker with Gng
Arz Chitta Rembvad

Alternnting
¥ haprd
Plales

Floira 15-8 Hotlom Vi of A Glale

§ 4L s bt
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Iristruction Bpolt
Fapga o3

Effantivet My za08

At ap b a2

M-

'FJgum 3 Pn‘mm; .{:ﬂalanis switls vt Breaher Open
(ot Usect for Comtas! Woar inspeelian)

A\ warine

ARG GRUTES MIST ALWAYS BE BEGURED PROP-
ERLY INPLAGE BEFORE A CTRCUIT BREAKER 15
INSTALLED Bl A CIKEUIT BREAKER COMPART-
MERNT. FAILLURE TC D0 THIS COULD AESULTS N
gg}‘l_lrlﬁaﬁm DAMAGE, BODILY INJURY GR EVEN

When tho inspeotions rie somplele, pexlion asch nre
vhite down over lis respoctivn el of pAmaty duntaots,
and gevursin placs with the scrow romovet aadller,
Tarqun the s chiite sorevas fo 35 1o 45 in-lb.

$-1.3 PAIMARY CONTACT INSPECTION

With the ara chisfos vemoved, VisUally Inspest sach pri-
haly conlaet shruchre Wr sligns ot wear andhr danege.
Ties primary oonlaoly with the cioiit bronkar opan aan
ba vinwad by \neldng dirgaly down fnfo the sre charmbar
{Flaura 6- and §-1).

A canteerwaar idinmior is provided for 2ach primary
cunlaet amd indieotor whalhar or nak G sontact should
bereplacad. Inspection at the contncts naing the con-
Tactwornr incfitidars is condustot puly with the elrenit
breaker alnsed (Figures 65},

Fur mtga hﬂnm!ﬁnﬂxh:vm.‘éemnﬂmjui.umu

BATERPILLAR’

Moving ol
fronteal

Openl

NOTICE

Wihen mnking & sonaet wesr ingpesiicn, slways
ek Ho inspaction by fnsling stralght down mte
the ate slambrer for the proper parspective,
Y¥lewing tho contanl wear aren from an angle sonld
distort the view.

Thes gontaet Wear hdleator ks ihe refafivo positon of the
Indidusd pontao) fingara 1o & parroy, side-to-slde todgs
{nsltle the e ohambar, The ladge s autelly punt of the
ar chamber, When the olreult bresher i closad and
the nuntasts axe Ingood enmiition, thy napow fedge 1a
aavered byt Yo back end of the contaors (Figwre 885 |
tha hack snd of the pomlests o not telally rover the
ledge, the vontoats should ha replacsd,

(i57e V) 1
Flgtire 6-4 Conteet lispaciion Atea with Cireuil Breker

A\ v

peiniasm

AR GHUTER BUST ALWAYS BE BECURET PROP-

ERLY IN PLACE BEFORE A CIBCGUIT BREAKER 15
INSTALLED IM A RIRCUIT BREAKER COMPART-

RENT, FAILURE TC BO THIS COULE RESUILTS IN
EEE%MENT bAMAGE, BOBILY ILIVRY R BVEN

Ones the inspoction (s complata, e shra the am ahutcs
are propeiy roplaced as proviowsly dassnibed i pa-
graph 64,3,
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EXT\N | Coller-Hammer Tnstruction Book
T Minrives Ry TG Pags 64

Foorn g nes
Py ot
u,
.

4 ., & o o CWEAT I LA ' )
o, [helal > o d 5 & (R il e 3
al A ca [ '.. C AR
fanrtuet Worar burlitotar - Sonphet: ikt WearFodlustoy - Contanty
Eloenii st i CondCoorlition. w Elrved amtf Wasr be fmifatis

Figurn 85 Use of Quaine) Wear indlioafor witl: Gircult Breatker Closad

EAKE o NI “Ta remova the taling plug frem the g urdl, open the

g’ﬁgﬁﬁggw B R MODIFICATINS A smal] ratting plug decr jovated nn the right siida of the frip
urit (Hyuse 8-8Y. The irlp tnis ety cavity s slao

The: foplen disoussed here wif talota 1o thos sciidnz inmaipd bahind lhés dawr, Use-n #8° wite sorewdriver o

T fleld 16 changs. usds ramave lius A scresy hiokding lhe rting plug i postion.
&ﬁgﬁﬁ)ﬁﬁ; Eﬁgigéﬁlﬁ,}n bm;?g,: ﬁ,;;,ﬁ}:,',’,ﬁ 1+ull the deor W relaase e rafing plug fram he frip unlt.
for dons nol, however, ichuds most asoessery
devicas. Theln inetallaflon i cavared by sapurda
hsirimtion laoliets dodicxted to The Indbddual devises.
The leske desorbad hera do pof, Uader srdineny eireum-
stertees, regqulfeany assistanca beyond the apprnrriaie
struoitonal material. I furtiiey aszistance is renulnad,
hoveaver, captact your Cullar-Hammnizr fepreseniative.

56,1 RATING PLUG BEFLAGEMENT

NOTICE '

H & rating plug | net instalied in e g unlt, the
trip umnlt will trip whon enorafzed. Alse remember
that tha #rip unif'a rating plug and the vlroulL break-
€re Gurrent genoors must have matehing mtings,

L, 2CR20R0EM For g iojromting sie e Erton€lozirleal v
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Instruetion ool
Feno 66 Filestlen; Tay 2008

T lmstal o raw ratitg plug. ngert the sling ploy nte
the aovity winsrs e other ratlng Dl way removed,
Make wure ths thres pins on the rating pliy are wligyed
waith the sankets In the anvity, The wating plug shonld fiy
with 2+ sFpht insertton foas,

A CAUTION

TG PREVENT DAMARE T0 THE HATING PLUR, DO
HOT FORGE IT INTQ THE MGUNTING CAVITY,

Uea the same 8" sorewdrivir 1o Sghtan tho t44 scaw
and sezure the rating plog in the o unlt. The maxi-
g lorgue on the mountlg seraw & 16 e, Close
tha reting plug o,

562 CURFENT SENSOR HERLACENENT

NOTIGE

Rewvamber that the tels uniis usting plug and he
ofrenit broaker'n auprent sepasr st Ay nmieh-
Irieg matingps,

Tha fyea atfrenl fensors are installed at 1ho roorof the
clreull breaker on tha Inwar tamdagls, A vover wih sen-
ar fallng viewing windaws envera tha senanes andis
hinld b plara veitl sorews (Flgure 87). Rnmova the
vover by remaving tha aoews,

" Current Sonsor -
Cuver

Figuta -7 Cirrent Bensor Cavar in Flape Qver
Sunants

CUTLER HAMMER LV MAGNUM DS BREAKER MANUAL

E:T+M | Cutler-Hammey

-

it tha alrenil dreuker i o drasvotsd sonfigiralium, the
lowiar primary dircomact isger clusters and 1he vertloal
pdaptors must firt b remevist o framo elzos 1p In
HO00/3200A, Ontho GOOIASNAA Tratie, bolh the upper
artd lowar gty diseonnsely st vorlloa? sdaplons
wost bo memtvsd, Bach primary disconneal fnger el
1e7 [ removad by kipaaning the Iwe hox-liead bolls with
£ 40 mm weenolt, These bolts do net hava 1o be com-
pletaly ramtovad 10 Rty e pAnary $seahnoets off 4
the terminals, Romovo Jie venba) sduplors nest from
tha ofrenl) breaker tarm{rels by ropsing e o o
hime 10 man bolts holding Wem ia pisen {Figire £-),

Tha cisreil sensors ars remmd by pulling tem olf of
Ihe torminals amd aplapglng the widng phegs from the
sensoem (Hipge 84),

Install now currant setrsors ¥y conreeting thewitdg
plugs fo iz sonsors amd slldeg the sensora bvar thi
terdids. Felnstall tha sovor avar the serssors and
socura i place wilhi e sorevws provieusly remnyed.

Halrestal thy previcusly ramoved varsing adapior to e
1erminals tsfng the feincved hardwarn snd 40 -k of
JgiMentng torpun. Nstes siive the vertheel sdaptors 2
srquade iz T vear hossing. Blig ke pdmary discon-
nceto on o tha verilow udsplors. Maleo aura the pdmary
disuinnects kra fully insattad on te the verticet adoptom,
Tighten (h» two relenilon boltn 10 449 I-s2 of lorque,
mporly orgaged and ssoured retention balis shankd
engags tha slols or holoa In tha varliss) adaptors.

Figora -8 Ona Curterl Sonsar Show Hemoved ang
Disconpagied
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£-5.3 GURRENT LIMITER REPLACEMENT (ML)

NGTICE

Do nit reptzee fmllers wilh plzey otber s pepnit-
tedd by Table 3.8, MDSL current Hinliers hava brar
tenled ond approvid by Hsdsraitars bahoratories,
Yo, Yor Use In MD%L eireulk breakers when applied
areiriing to Table 3.4, They are not sleptrluily ar
physhoally Interohingeabls with ouvrent limiting
fuane oy any oThar desiyn

This gurrent limblera nre hetd In plave in wiexleaslon
providud on Vs Bagl af the lvanit braakar (Flgure 6-8),
Thery e only ho somovod fiom the circult braaker any
replaced when the MEBL wreuil brakke is reinoved
fromits assoglated sompariment,

55,31 REFLAGING TYPE MA ANG 1B CISRRENT
LEITERS

Thie Typo MA witd MB current Buiters 1sve 4 singls holo
T exaeh) pad Hada for atimshing the limdtars to the braak-
A, Romovad of the lmiers s oaally aorormpiished by
simply removing le hitrdeain,

ttoplacormom of fmiters sheutd be perfunmned as foBava:
Hote; Baplana the aantey phose Emiter first

Hlep 1: Pluye the Bellsviiln washsr on tha hiex
finad holt such that tha domo ot the washer ls
towrirda $he head of the boll,

fep 2: Pleve ¢ Rat waaheron oast,

Stap % Placo anch of theag hardware aedent
Bltew through the holes In the Hailer end blades,
srrd pul one emi throtinl e capler hata of a
brenlar's fited hezonial primary iormioal. The
other ond atfaties 1b e center hule on the
resr slals,

Stap 4 Placa a locloaashier snd & hax nut onito
ety hokt and fighten by hend, ’

Step 5 Tha fifst buli 16 torqua s the ote Attach
Ing the lnvar 3o fha bredkors fiod, udzntd,
pritmary ferminst {torquo to 40 fbs),

Biep & Tomgue e emplining Lolt to 406 R85,

£-5.22 HEFLATINE TYRE WD CUARENT LIMITERS

Tyes ME) wurreerd tinblers have thras holas In aach of fhe
whd Bladas for gioching the imitors 1o Jho bregkars.
ftemibval af the Foltem s eeetly ascomplshed by simply
romoving the hardware.

Repiateinest of imiara should be patdormed as follova:

Fote: Heplooe the conter phase Ifmiter fival.

Etep 1! Plazo the Helevite washer on the hex
hiesstd otk suoh iy the Gunpe of e wgehss i
tovrds i head of 1he balt.

Siep 2: Plnca a Jat washer onnoet,

Step 8 Piace three of lhess hurdware assen
bt thzosuh e hades 1o one of tha limiter and
bladdeg, and pur s and Blada on o broakar's
fiseod hortzonial primary lermdnal. Thiesw Threw
tobls van be threardnd Inta he i plata that was
iginally inskolied znd tighton by hand. The
affiter and of the Hmbsr will shuch Yo the rexr
Blal,

St Az Pt the rameining hree bofl peromblles
throwgih fhe holes In 1he other end lades and
seoure et wifl jaakwashers and hax nute.
Hand tightan enly. .

Stap 5; Fist iorgue the belis sftaching e Jin
fter Ly tha breatker's tind, hotizontal, prinvy
1erminal (farnua &f A2 Bbs). bolts s 40 b
Sten & Torque e ema ofis [o 5,
slg T lnnig][ e p}mna&bﬂrﬁwu Taeslyyeiaer i
rrites,

£-6.9.3 AEPLAGING TYPE M0 HURRENT LINITERS
ON MDBLZS BREAKERS

Paplarement of ME limitors on e PDBL20 cloul
bredker b exactly the same as pevisusly deantibed n
Porapraph 6-5.9.2, axeapt that the heat sinks (Flgura G-
8) must b installnd with e bolt assemblies on el of
s breaker's fad, hofleonted, prsmry leminale,

i
B
T
i

Fiire 60 WD Limitgrs Shewn Mountad in Extonsion

:.e.zucizunnua
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71 MTRODUSTION

anore in-depth esslstanco.

EBymptom

Tie aimuit branker s l?&-en
{rand fuet frip Indicator tstdon
Ia et enifar fendd diontor LELY
la fighteel) wheh tlssedon g,
losd eusrrent

E:TsN | Cutler-Hanmer

SECTION 7: TROUBLEBHOOTING

Table 7.1 will help to dotormiins the probabla tauses of
simata ot breukor problems snd peselale eorvostive
aelions, Pessibln probiems wssvolated with the elos-
lronic irip unit are zoverod @ companion puliliedions,
LL 7001087104 und L. Z00G1038HOS, 1 fin preblen
carmot b rasolvad with the sld of one or both of thake
auides, contact dhe Culler-Hammarservics center for

Tabia 7,1 Cirult Brester Trovblashooting Eokds feomtinued on rext page)

Probabla Cougs

Hating plugg sot installad
&nd load current thounh
tha Hranlkar

CUTLER HAMMER LY MAGNUM DS BREAKER MANUAL

Instroction Book
Eflitares My 23t Pajiu &7

Corrective Actions

Instert ratineg plug thit
aorrgspends o surrart seneom

—

Aepested slosing on
reanntard {iu-rush} curent
wilh thonma) memaiy aclve

An averlnacd ar Tawll stncnt

condifion

Wit [or vlreult breakar (ond
Tostis) 1 ennl bedure ap-gloslng

Use status and Iaull
irdicalars 1o halp loante Al
rennye swerfoed or bk
conitlon

Cirsult braskar m;mﬂ
{Esu tp drwllontor butten
B ool

Undesvollage rofonta
Apareiee voltaye tap low
oF Zorp

Check und sorept the UVR
su[:ply viltage {65-1 10% rated
viliags)

Short ilp opemmtes

Thank panire] slgnells) o
shunt trip; pomact I ecsssary

Tha izlch is defeclive

Inzpaal falel condiion st

“ungogomant halare dlostog;
gonsult Cudler-Hommer sapvige
neiter

[Rak i ety
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lnstruction Book

Bympiain

et breaker earmol
be apenied ramasty, but
can bo oponed lecaly

Lirult broakor cannot
ber gpened loenlly

e &4 Fifaghve! oy 085

Ot Byaolar malos
no afiompt to eloas with
e loual {renitial) ar
rannte controla; springs
do nol discharge

Frobable Couse

Ehunk tip eondrod clgnat
ahsom of ton jul

Bhunl iy is favily o
gyopanly insfolad

ESrsM | Cofter-Hammer

Tuble 7.1 Ciroull Breaker Troubleshnaring Guide feortimrad from previous page}

Sepondory cantact wiing
problem

-

QOPEN pushbirtan iontmd

Corractive Actions

Cheok supily voltagn excesds
70% of miad voltage when
elpnat Is applled b shu Thip
Mamove fronf zovorn chatk
vRege suppligd 10 shun)

16ps4 msgken £t shpOt it ta
saated and retalner snapped
inlo plave. Ghisuk fur shiunt
fripr matinm yaphios shunt

wip it iy

P Maka swe sleckisat pinand

aockat sonnaciors are properly
seateutin molded ply. Veilly
proper witing

Hemove ook

Faulty mechaedsmn or main
ramacts wolded

Gontact Cufler-Hammer
garviea penlsr

Clusity Gpuing not hutly
ahargad (ehosk BRAING
GHANGED {mdleator

If aquipped with undervollage
refugme, wntdanmltage roleato
{s net ongrgizod or in fauliy

Charge spring manugly; eheck
volluge Lo elevlion) operaton
raplaca eleglrien operaler [t
fally

Unplug endoryoitaga refoana
tresin puntiy deck and relty
wioulfige operglingg 1 0K, chaek
vollgo supply tomdesvoRae
reledan (-B9%5); replauy unter-
vollaga ralaase If faully

Girguit hraaksr Inckad in
OFEN posiiion

Drawolilprsilion intardotk
ta opsmingg Jevoing soyew

Chroull breaker inartackes]
wit anather cbonit broakar
ol tisyice

{hedk remson for lonk

trke sure hat cirouit breaker §s
Bt & positloz thal penits closire:
thaat s ppey shaek tatshudtor
{doo) guer the levening scraw

1g fully olosed

Chouk for presence of an
interoviony suliame foabis
intwifnzlc or oy interiotk);
chack o sae If Intertprked
chrouil breaker ks CLOSED

CATERPILLARY

For trvro lurasntion visls wnws BxtanElestizalnom
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CUTLER HAMNMER LV MAGNUM DS BREAKER MANUAL

E:T-M | Cuiler-Hammer

et —_—— o

Table 7.1 Cheil} Branker Froubleshooting Gulds [renllaned fruin provieds page)

will recharge manimlty

Syrmptom I Prabable Cause
il branbar cannol 1 Buifng relzase [closing} eoil
bix tlused ramolely {oan * rupply voltags low or spring
ba clasad neslly) rolnsg faully
Beoondary sontact Wiy
prablsm
b"prin_q relnnes oloalng el
signa! blacked
Clrlt brenkar sanl Opaning andior rlosity
b zloned lopaly (but pushbuttors locket '
At ho plosed remetely) .
il brenXker toas not Charging melor supply valtage
renbane elaliieally but absant of v Jow (<B5%)

natruction Rook
Effeative; Kay 2006 Filc 62

Carrzetive Actions

Chyuk power supply voltaga;
seplao spring refeunn It tauiny

Muke sure electics) pin and
suehiat comnaglyrs are proparly
seated I ysldad plug. Verily
froper widng

Craar Digildp 1159 relay conlact

Chai reasan for Jupk

Clievk chaming mator sYealfina! B
airaidt voltage feheck untler
Taad) :

¢ Cirnging motor ferdlly

Brawgut clicult brealar + Cloutt breaker wil not fully
will vl Jevern entaf el (uull rejection
vods plata)

Repliyee ehnrglng rnvtor angembly

Chouit braalor rmings do ol
sarraspond to the cassotlo
roguiromoenty

Eevaringn suew not In
fully PISCOMNNECT
posilion al lisedion

B

Luvering-in acrow
DISGONNECT positicn
but net pushed in far erough

Fintate hvsringein strow
counfoionindaa i
DISGONNECT poalilan, heh
Irmant hravder fully ints cansotte

Push circuit brookar bt as {ar
irwill g, puver should ba thish
with front of aisselis aids plate

Peiiedllve bools covaning
aeationary drconpauls

| Stuerjammed or nelod

Raniwe buals

Clea problem

TB.EB!?LEQHUL‘ Fut wwere budnasslinvlsll m&ninnﬂmuculmm
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GUTLER HAMMER LV MAGNUM DS BREAKER MANUAL

Instrustion Book
Paepe 3t kifective: My 2008

SECTION 8: RENEWAL PARTS

81 GENEHAL

All reriewal purts sadisr spare parts moommandstiona
fisr Type Magoum DS, iagrum 05X and Magmm DEL
Cigenlt Gronkare am supplisd In veparate Fenewal Parta
Dosumerntation, rot IR nsipstion manval, Refarie the
most revant varlon of this docume ntation for speuiliv
Asglglanca,

Whote opdering paste, niviays apeilfy, 1 known, the pal
iéema and stylo numbar, i thee slyle numbar Is nof

krvown, it would help 1o rafer ta 4 pletordol andior graphls
refenen, Also elnde fhe oiroutt bresker fypy, Genedal
Qtder mumikor arwd gther nfonnation as shown an the
romagplate on it ol covar of the cireuitbroaker
{Elgureas 1-2 and 35},

Bume detadad pana shown in tha fguis i tis manual
may unly b avaliablo o a portof 8 sub-amembly,
Gartaln prrls may nol be evaluble st Al for Bald instati.
{ion. Some paris i the figures ame llustratod Justic
show {hvdr Inoton and joealian in the aessernbly, The
Ganowat Pards Rocumentation hkdicates wilch pars aro
avallable und In what frem, For addfilonalinformeaton,
vigih fha Gutlar-Hampror wehsite at
wyny.EglonElectrical.com

E:TN | Cofler-Hamimer

Foromw ot wish e EsenBectizaloom
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, CUTLER HAMMER LV MAGNUM DS BREAKER MANUAL

Instrnction Book

"

Euitnn Curparntisa

DTy gkt Farkeg

ﬁl&}r?mmfp-. FATaNBALY
1

a1 E0Y 633-2003
‘etireed ] Aopstkrteon

Instnictions for for Instullation, Operation

Flhetivn vy2mee  and Malntenanee of Magnum DS, DSX and

8L Low Voltage Power CireuiBreakers

Tiuz Instruclion hookder Ia puélished solely Tor lnforma-
ffon puposes and should nol be ransldered gl nslu-
shia, § farilet frfonmation s requirad, Your should opn-
ault Cedlor-Hameear.

Sate of preduct shewn 1 this Tterature s subject to
tarms and ¢onditlene oullinod in appopriate Cobler-
Hammer seling policles or other contrachen ngreament
Yetween thu pontiag. Thiy Hlerahure ie oot isendsd to
Al dous not enlamgo or mkk to any such contreck The
sola sowpr govaining the dahls aed semediss of ary
purchasir of tals sytiprem s tha contrazt batwesn the
purchassr and Coller-Harner.,

NO WARRBAN| 1ES, EXPRESSED OR IMPLIED.
INGLUDING WRRRAN TS OF FITNERS FOR A PAR-
HGULAR PURFDEE OF MERCHANTABILITY, OR
WARHANTIES AINSING FROM COUNBE OF DEAL-
116 OR USAGE OF THADE, ATE MABE REGARUING
THE INFORMATION, HECOMMENDATIONS AN
[H=SCRIPTIGNS GONTARIEDR HEREIN, I no avant
will Doller-Hammer bo respanaie o he puchaser o

usey in eontraat, in tord {incleding nagligence}, alylsl fu- |

billly or piRonvise for any spectsd, indireet, Insidental or
mrisptuential dameno of Ings whatsoeyvar, iujuding but
ne lidledd b damage or I of Use of syulpment, plant
OF powor system, is| of capital, foss of powe, sddibor-
i expensoa in the use of exisling powor locllies, ar
alahns againat the purchaser or tgr by s eustomons
tosulting from the sye of the isfermation, Tecamnisnde-
Hors aad daseription ountained herein.

E:T-N | Cutler-Hammer

7 10Ty
{ahk&:': ar Dot

Hipxghll
Byabprihn s SR ATINAYAI
yitse
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CATERPILLAR PREVENTATIVE MAINTENANCE SPECIFICATIONS

Preventive Maintenance Specifications

Preventive Malntariance Spoaifoations. ...
Qualifiet Persuinigl, .o ..o v ieimemeir e
QUARNICEHONS . e ee vttt st s s s e e s a0

Recommended IMaIVaIS ... v

A PATAT A RR IR LRI IR NARR IR P AT EN I RA [ urEaw

B I s PN Y R FYS PR L LIS B

a2 O PP PRSP ST PTPR P

s ¢4 11 SO
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1.1 Swiichgear ENCIOSUIE ... o enim s momscmmnrisissi e e risine

1.2 LayoUl e e e narensssn

I T 00y (0] OO S SN RP

1.4 Circuit Breakers ...

1.5 Praieslive Rﬁlays SO
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1

LI
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Paralleling Switchgesr...
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Inspection, Testing, and Matntenance ...................................... acaserns Ve st

2.1 Switchgear Enclesure.......

2.2 Layaut

2.3 Gontrols a0

2.4 CIrQUIL BIOAKEES 1vreeieeeeeemsmecscemsecseimmsmeman e terss s e e
2.5 Protactive Relays oo e cetervaeapessaTL AR RS E HeRR e rm Rt mensmn e e T e
2.8 GrOUNTS ...vovvee e es st emcs st srersresnsms st
2.7 Baltarios, ... cccriminrmrnstriminne aes
2.8 Modbos NelworK oo ferxsituEments reterh e iar R e e e mEn S

brarapaviEseane
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CATERPILLAR PREVENTATIVE MAINTENANCE SPECIFICATIONS

Sem-Annual Pravantive Maimtenanca Bulde. ... e ieeereconmeorcsisesmman s 14
Paralieling Swilchgear ... O PRIV 14
Inspection; Tesling and Malntename erirstareratnssme e mmeresmsaeprent st apessnsernss 1

3.1 SwWitchgear ENCIOBUIS i emreriss s emsrsrastosca s ansmeneas. 14

B2 LAYOU crtvnaromecr e ecase s snemserarns s sasssisssmssisrssramansessssssmassasbisessisssasssvanss 1

3.3 CIroUit BISAKEIS cuuvssveesrissenirisrsintsersieienreimssavinsssrisiossssansrmssassssasionesese 19

34 ContmlB viecrevenrneiireres reerberiisasnataso er e res 1 d TR Amd e er e dan b arate R . 16

3.5 Profective Relays .o wnnmcseman peeemiermapire OTTSS—— |

3.6 Gramils ... Germee e rverty e e raea R bR b SRR PR PR BRSBTS mam st brrsarasnrerainn 18

3.7 Batterls.......orerisnerimenensarini SOV |

3.8 Remote F‘E’a and Tuunhscreen Panets FSTOTVOTUOROUPN | ¢

CQuarterly Preventive Maintenznce GUite e a7
Paralleling Switchgear ... TSRS ORORPPRR ¥
Inspection; Tosting and Mainienance ORI &

4.1 Switchgear Enclosure 17

A2 CONMOIR cooerrererrrassn s it rermnemsmeemebesrame i aasmiarsres st stssssnsbsscmsasessorersmomasnsr 41

4.3 CIroUit BISAKOES .. vvcrnsceresnrerasetsassrstimtes st emsemiesesrases wamssamtineasmisenssss 17

4.4 Protortve REIAYS cmm eeiti et oot imnrsmmsssst s seassfssnsssessse (0

4.5 Grounde ., STV ORI R |

4.8 Batleries... resrarassisnannsemmerneiese s e 18 |

4.7 Ramote F’C’s and Touchsnreen Panels SRS 1: S

. 4,8 PAUDE TESHI ...ooovrcurnsmremse s smsesssrenaniasmmssssmrercssstas seremtrastessins tinaszeressrs 19
Report Dut ... CrATarertennlvininrentabnes AT tmenre an eni s Lbaes raameRTesdiaR IR LR LRI TR SRR s e e 20
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ATERPFILLAR PREVENTATIVE MAINTENANGE SRECIFICATIONS

PR

Qualified Personnel

Qualifications:

For the purpose of maintaining your Caterpifiar Switchgear assembly, a gualified
Caterpillar Technlclan should be contacted for mantenance work. Qualified Dealer
Techniclans are those who have participated in all the requived training and qualification
programs through Cat Electrie Fower.

J43-483
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Recommended Intervals

Note:

Your Caterpiltar Switchgear should ba maintenance free for up to 12 months from start
up. This tekes info consideration that the project was properly handled, installed, started
e and commissloned in accordance with the factory recommendaifong,

in tha cvent there were any variances In the process Dealer's discrefion is advised;
1. Tha environment is;
o. Notbclean
b. Not lemperature controlled
2. Slts has 24X7 ciitical application

In the event the installation or stark up was executed undsr a rigid schedule, the
ceistamer should perform mainienance performed within the first year from startup to
snsure everything was performed properly.

Retbilty Poor Average Good
Low 5 1 2
Medlum 5 1 ~ 1.5
High 258 0 g
Example:

1. Project is In poor environment and low reflability raquireiment

8. Mudliply .5 x 24 Months = 12 Months balween maintenanes intervals
2. Project Is In good conditionfenvironment and high refiability:

a. Multiply 1 X 24 Months = 24 Months

4
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CATE

ATl AT L ALV 8 MY, S o

RPILLAR PREVENTATIVE MAINTENANCE SPECIFICATIONS

Intervals;
Cguipment Vigted Yisual and Mechanical Visual, Machanleal, and
Elecirical

Swilchgear_ 12 _ 24 After 24; anmually
Cirouit 12 24 Aftar 24 annually

Broalers

Protecliva 12 24 Aftgr 24; ahnually
Relays -
PLC's 12 NIA N/A

5
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Inspection Guide
Paralieling Switchgear

Visual Inspection Only:

1.1 Switchgear Enclosure

O Verlfy system is level; doors are aligned and open and close properly

D) Verify enclosures are properly anchored to the floor or switchgear pad

O Yerify enclosures are frag from alf molsture

3 Veiify enolosures are properiy coated and free from all rust or other corrosion
O Vesify enclosures ara clean and froe from all dust or other forelgn debris

1 Verity enclosures are free from all signs of flash over or fracing

U It supplied, veriy filters are In plase and vents are not obstrugted to air flow

1.2 Layout

1 Verify systam layout corresponds with system ane line located in the "6” drawings
01 Verlfy brasker cells are properly dentified and mateh system one line
L1 Verify branker Amys frame and Amp trip match breaker schedule located

In the “G" dawings '

]

CATERPILLAR'
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CATERPILLAR PREVENTATIVE MAINTENANCE SPECIFICATIONS

1.3 Controls

2 For PowetrLynx 3000 controls download all alarm lags for further review

L) For Powarlyrs PLG based controle verify Modbus Plus lights on ihe PLCs are on
£ For Powarlynx PLL based controls verify FLCRUN" light s on

'LA For Powerlynx PLG based conteols verify Modbus Plus cables are secured properly
0O Verliy protective settings are In accordancs with coordination study (If avallable)

LI Log all seiings for the following items:

Syetem

Litility

Generalkars

Load Shed

Gan Demand Priority

* 8 ¥ @ W

O Verify ayatem meteting ls accurate

L1 Verlfy generator meterlng is accurste

LY Verify utility mstering is accurate {if available)
L} Verify Tie metering is accurate {f avallable)

Ly 'Verify Distribution metaring Is ascurate {if available)

: 7
CATERPILLAR ’
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- CATERPILLAR PREVENTATIVE MAINTENANCE SPECIFICATIONS.

1.4 Circuit Breakers

0O For DigiTrp 4100 and 520 shieck for any logged faulls (fecord as needed)

L} Verify protective sethings are In ascordance with coordination siudy

1.5 Proteclive Relays

O Rerord the follawing:

Mocte! Number
Serial Numbey
Firmware Ravision
Soflware Ravision
Control Voltage

« £ 3 » =

B3 Download zll logged evsnis {filtered and unfiftered)
O Inspect relay and cases for physical damage
3 verily protective setiings are In accordance with coordination study

GATERPILLAR'
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CATERPILLAR PREVENTATIVE MAINTENANCE SPECIFICATIONS

Annual Preventive Maintenance Guide

Paralleling Switchysear
inspection, Testing, and Maintenance:

2.1 Switchgear Enclosure

Lt Verify system is level; doors are aligned and open arid close propetly
I Verify enclosures are properly anchored to the floor or switchgear pad
3 Verify enclosures are free from all moishuore
Ll Verfy heaters are pperational
[ Varlfy enclosures are propery coaled and frea from all rust or olher corrosion

» lge touch up paint to cover any blalant scratches or barg matal as agreed fo by

slte parsonnel |

0O Verliv snolosures are olean and free from all dust ar cther forelgn debris

« Clean s nesded
2 Verlfy enclosures arp free from all slgns of flash over or tracing
LY ¥ supplied verify filters are in place and venls are not obstrucled tor alr flow
2 Verlly bus connections; splice bolts and mounting nsulator

»  Tighten where necessaty

o [fallowed by customer

2.2 Layout

U Vaerify system layout corresponds with system one ling localed In the "&” drawings
O Veailfy brasker aells gre properly ldentifled and match system one line
U Verify breaker Amp frame and Amp frip match broaker schadule lneated

In the "G" drawings

y
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2.3 Confrols

& For Powerlym: 3000 controls download all alanm logs for furiher roview

LI For Powerlynx PLC baged controls vorlfy Modbus Plug ghts on the PLCs are on

[ For Powerlynx PLC based caonfrols verify PLO "RUNT ight is an

@ For Powerlynx PLC basad controls verify Modbus Plus cables ave secured proparly
0 Verlfy protective sattings are in accordance with coordination study

L¥ Log all settings for the following items:

» System Seffings

Uiility Settings
Gensrators

Genarator Demand Priosity
Load Bhed

5 »

Varify system metering is accurate

Veilfy generater metering is acouraie

Yerify ulility metering is acourate (if available)
Venily Tle metsring is accurate {if availabla)

Verify Distribution melering is accurate (If avallabls)
Vorify control wires ars torijued properly

(M e (S O S

«  Terminal blocks

« All Componenis

»  Clroult breaker tarminal blocks
o GTs Vs, PTs

B Inspact metering PTe and control power transformers
"L Varify manual switches for free mavement and ¢ontact conlinuily
O Perfonm visual inspentich of all wiring and connestions for the following:

Tracking

Overheating

Insulation deterioration
Arping

Corona

x 3 * &

0
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CATERPILLAR PREVENTATIVE MAINTENANCE SPECIFICATIONS

2.4 Circult Breakers
Discuss Gireuit Breaker Tosting wilh customer, At this time we wiil be performing the
maintenance of the breakers only.

Ol For DigiTrip 1100 and 520 check for any logged faults (record as needed)
B Verify protective seitings &re in avcordance with coordination siudy
LI Remove breakers {if allowesd by customer)

« Refersnce manufacturers mainienance guide prior to testing
o Pertform thelr recomimendations for maintenanaos
Perorm the following:
+ Pre-claaning ingpection ‘
= Using & DLRO test sach brasker for contact resisisnce
n Record reading on sach breaker
= LIsing & meggar; test each breaker for di-elestric Insulatton resiatance
v Recotd readings on each breaker
« Clean and likricate each breaker .
« Retum breaker fo zarvice
O Replace breakers and check slectidsal and manual close and trip operationa

2.5 Protective Relays
Digcss tastlng the protective relays with the customer. At this point wi are 1ot testing
the relays; we are performing maintenanca on them.

3 Record the following:

Model Number
Herial Number
Firmware Revision
Software Revisian
Control Voltage

Download all logged events (filtered and unfiitered)

Inspact relay and cases for physical dameage

Varify protective settings are In asoordante with coordination study
Using the test butlon on the relay, test thes relay

A W 5 T
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CATERPILLAR PREVENTATIVE MAINTENANCE SPECIFICATIONS

2.8 Grounds

1 Verify all commons and grounds
1 Tighten es neaded
0 Verlfy 24V¥DE negative is grounded fo earth ground

2.7 Batteries
Discuss with the sustomer battery testing; at this time we wiil ke performing
maintenance oy,

O Inspoct stalion batteries
O Inspect and load test 24VDC best source
{1 Replace PLG batteries annually

2.8 Modbus Network

0 Using soflware such as MB Stats, Madscan 32, or Kepware, monttor the network
for amrar paclets
« Document finding for field repor

2.8 Remote PG's and Touchsoreen Panels

L Verify all screans match what is displayed at the remote
0} Verify the system does not lock up and update tmes are acceptable
» Note that Powet]yrs 2600 and 1008 controls have an expectad delay update

12
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CATERPILLAR PREVENTATIVE MAINTENANCE SPECIFICATIONS

21D Muade Testing

Reference Sequence of Operations Page in the *G” Dramng Packags

Llsltg the Mester Mode selector switch; test each mode that is applmabie to tha prajest
Advize the cugtomar that the utility must be removed from service lo test the B-Mode
and Load Shed

» Testing the emergency respanse made {E-Mode) oart be done by ane of the
following:
o Tastwith Joad switch (IF supplied)
o Individual ATSs
»  Tast with load
o Pulling the line facks
% Usea extrema caution
v Dpening the utility breaker or switch
» [f the ulility breaker is controllad by PowarLynx the sysiem
wiil re-close the ulility breaker sown after opaning.
This should be expacted
o Removing the Bacondary VT fuses
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Semi-Annual Preventive Maintenance Guide

Paralleling Switchgear
Inspection; Testing and Malntenance;

3.1 Switchgear Enclosure

[ Verlfy syatem s Javel; doors are aligned and apen and close praperly

0O Yedlly enclosures are fise from all moisture

U Verily heaters are operaticnal

1 Varlly snclosuros ara properly coated and free from all rust or other corrosion
L Verify enclosures are clean and free from all dust or other forelgn debrls

O Verify enclosurgs are free from all signs of flash over or iracing

O If supplien verify filiers are in place and vents are not obstructed to alr flow

3.2 Layout

£} Varify system layout corfesponds with system ona line located In the *G” drawings
U Verify breaker cells are properly ldentified and match system one line
0 Verify brealcer Amp frame and Amp trip mateh breaker schedule lacated

in the "(3" drawings

3.3 Circult Breakers

L} For DlgiTrig 1100 ard 520 check for any logged faults {recerd as needed)
O Verify proteclive settings are in accordance with coordination study

14
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CATERPILLAR PREVENTATIVE MAINTENANCE SPECIFICATIONS

34 Controls

O For Powerlynx 3000 controlz download all alatm fegs for further review

O For Powatlyny PLC based controls verify Modbus Plus tights on the PLCs are on

L For Powerhymx PLC based controls verify LG "RUN" light is on
.01 For Powerlynx PLG based controls verlfy Modbus Plus cablas are secured propstly
"0 Varlfy protasctive sellings are in accordence with coordination study

O Log all satiings for the following fems:

Syztem Seliings

Litility Setlings

Generalors

Ganarator Demand Priority
Lead Shed

= & a & »

Vesliy system metering is acourate

Verify genarator metering s accurate

Verify utllity metering is accurate {If available)
Verity Tlo metering Is accurale {if available)

Varify Distribution metering 1a aceurate {if avallable)
Verify control wires are forquad properly

Terming! blocks

All Componerts

Cirouit breaker tarminal blocks
Ts, VTs, PTs

docCcoe g

L

L

L Inspect metertag PTs and confrol power transformears
O Verlfy manual switches for free movement and contact continuity
O Perform visual inspaction of all wiring and connactions for the following:

Tracking

Dverhesating

sulation deteriomtion
Arclhg

Gorona

13
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CATERPILLAR PREVENTATIVE MAINTENANGE SPECIFICATIONS

3.5 Protective Relays

U Record the following:

Mpodel Number
Sorial Number
Finmware Revision
Software Revislon
Control Vollage l

» & ®x ¥ A

{1 Download all Ingged events {fitered and uniiltered)
inspect relay and cases for physical damage
L1 Verify protective sellings arg in accordance with coordination study

o

3.8 Grounds

0 Yerify all commons snd grounds
Q Verify 24VDC negative is grounded 1o earth ground
L1 Tighten as needed

4.7 Batterigs

Lt Inspect station batteries
QO Inspect and load lest 24VDG best sourae
A Replace PLC batterles annually

3.8 Raminie PC's and Touchscreen Panels

L Verify remotes operate properly

16 ,
CATERPH.LAR
J43-498
CONFIDENTIAL WTURO0000665

JA 00003460




CATERPILLAR PREVENTATIVE MAINTENANCE SPECIFICATIONS

Quarterly Preventive Maintenance Guide

Paralleling Switchgear
Inspection; Testing and Mainfenance:

4.1 Bwlichgear Enclosure

Q Verify systern Is level; doors are properly aligned and open and close as fhey should
[ Varlfy enclosures are properly anchorad 1o the flony or switchgear pad

U Verify enclosures are free from all molsturs -

0 Verlfy haaters are oparational

LY Varlfy enclesures are prapery coated and free from alf rist or other corrosion

Tt Verlfy enclosures ara giean and free from all dust or other foreign debris

O Verlfy enclosures are frae from all signs of flash over or tracing

4.2 Controls

For Powetlynk PLGC based controls verlfy Modbug Plus lights on the PLCs are on
For Powerlynx LT based controls verify PLC "RUN” fightt is on

Verily protective seftings are In accordance with covrdination shudy

Verify all metering screens

Petonn visual inspaction of all wirlng and conhestions for the following:

Tracking

Dverheating

Instiatioh delerioration
Arging

Corang

4.3 Chrcult Breakers

ocCcocC g’

» 2 R % &

0 For DigiTrp 1100 and 520 check for any logged faults {record 45 needed)
W veify protective soitings are In accordance with acordination study
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CATERPILLAR PREVENTATIVE MAINTENANCE SPECIFICATIONS

4.4 Protective Relays

O Inspect relay and ase for physioal demage and cleaniiness
4.5 Grounds

U verify all commons and grounds

4.6 Battories l
U Inspect station halieries

4.7 Remote PC’s and Touchscraen Panels

Lt Verify remoles operate propetly
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CATERPILLAR PREVENTATIVE MAINTENANCE SPECIFICATIONS

4.8 Mode Testing

Referonce Sequence of Oparations Page in the "G Drawlhg Paskege

Using the Master Mote selactor switch, test each mods that is applicable 1o the preject
Advise the nustomer that the utility must be removed from serviee fo test the E-Mode
and Load Shed

» Testing the emergency response made (E-Mode) can be dane by one of the
following:
o Test with load switch {If supplied)
o Individuzl ATSs
#  Testwith lvad
¢ Pulling the line jacks
=  Use extreme caution
o Qponing the utility breaker or switch
»  if the utllity breaker s controfled by PowerLynx the system will
re-tlose the ulility breaker soon afier opening.
This should be expacted
o Removing the Secondary VT fuses
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CATERPILLAR PREVENTATIVE MAINTENANCE SPECIFICATIONS

Report Out

5.0 Documentation and Report Out

In order to validate the extended warranty annually our organization requires that ali
CSA reports and supporting documsntation are sent to our altention upon completion of
the agrasmant: :

« Mainfenance reporls
o Including all iesiing data
= Drawing mark ups
» PLEG changes
# HWMI changes

The infosmation should be sent to the foliowing!

hglndesk@isopoweariying.com

Catarpiitar Swiishgesr Organization
Attentior; Proguct Support
Reference: Project Number

4955 Marconi Drive

Alpharedta, GA 30005

Report ary unsafe conditions to the cusiomer immediately. Note any comaective action
steps,
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CATERPILLAR STANDARD 2-YEAR WARRANTY

CAT Switchgear Otgantzation waranls s producls emd materials to be frab of defecls I malorial and
workmanship for the lesser pasfod of {1) two youis from the date of equipment startup, {2} we years from dale of
hensfictal use, or (3) 39 months fram {he dete of shipment from ite factory, ‘This wasraity applies i all squipment
and materials suppliod by the CAT Switchgear Organizalion. This warranty exprossly excludes all matarials and
squipment supplied by others, whether new or gxisting, which are etrperated In CAT Switchgasr equipment,
whelher instelied by CAT Switchgear Organlzation or not.

CAT Switchgear Qrganlzation reserves e rpght of final acceptancs of any and aft ¢laims for werranly. The
Costomer ls responsible for any and all chaiges related to @ warranty daim should the clalin bo disaliwed.
Equipment will, at CAT Switehgeer Qrganizedion eption, bs replaced, or repaired FOB UAT Bwitchgear's fauliity,
fralght pregald, ahd in accordance with fhe foliowing:

AT Switchgoar Otyanizetion requires all non-conforming goods be returnad at CAT Switchgear's axponse for
evaluation, wless speeiically stated sthewlse v wiithg by CAT Bwichgear Omganizaflen. Uniass otherwlse
agiond in witing, CAT Switchgesr Organization assumes no responsibility with respect 1o the sultabiiity of the
Customer’s equipment or with respect to any tatent dufucts In the same. This waranty does not cover damege 1o
Customer's equiprant, comptonents or parts rosulling i whola or I prrt from thelr deteriorated cordiion. Thiz
warranly eois net cover fallure o datage dus lo sccident, misuse, abuae or negligence. This wartanty dues not
covar ralmbursement for acceas, removal, installation, temporary power or any other expense, Which may be
fneurred in opmestion with repedr of replagemant. The carrecilon of any defacts by repalr of replacement by CAT
Bwitshgear Qrganization shall sonstitde fulfiment of aff obiigations and tisbility of CAT Switchpear Orgarfzation iz

{he purchaser under this wakenty,

Warranly sorvive [s provided ot no charge durdng normal business hours, Warmanly service provided oulside
normel business houre Ia chirgeable at published rates oy the opst of nomal buslness hours sxecution,
Standby time iz billable at published rtes regardiess of ime of dey, Waranly includes paris and Labor for GAT
Swilchgenr material and squpment for the slated warranly poriod. A replacement part ls warranted for the
temainder of the warranty parlad and expressly does not exterid the warmanly period.

. CAT Switchgear Organization is not responsible for fallure of o danwps to s equipment as a result of Impropar
environmmant, storage, hendiing, hstaliation, maintenance, operstion, tapale or adjustment; or 88 a tesult of aos of
God, such as bt not imited to lightning, Are, wind or flood. Fusther, any damage or suibsequert fallure as a result
of pperation of equipment above |* rated capacy, or vollage for any reason, infentional or oltierwise, is
epeciically excluded, Unaulhorized repeir or ardjustmant of CAT Switchgear squipmuant will void this waranty.

No other represantations, guarantees or waranties, whether expressed o Implied, are made by the seller and the
Toregolng Waranly i In Leu of al other reprasentations and wamrantios, whethar axpressed o implied, which are
hareby expresaly disclaimsd and walved by Buyar, Including any wemanty of merchantabliity or of filness for
particalsr purpoes.

WARRANTED ECUIBMENT AND LOCATION:

IS0 Manufaciudng D3 36267

End Uzer Name:  New Las Veras City Hall

Equipmant Lotation Sfroat Address: 400 Souih Waln Street
Equipment Lecation City, Stafe & Zip Gode! bas Vegas, NV
WARRANTY EXPIRATION DATE: TBD
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Phons F2-B80-0700 Fak: 702-850-2660
if ARE SENIING: t s 1 SUBMITEED FOR: [AGTION. TAREN:
Hhtop Dravdngy 13 Approvel L3 Aporoved saSusnilad
3 1eiter [3 Your Uss L ppriovuiiasigtey
1 Friok W As Mogmsied [] sapared Attat homn
L3 Changa Ortar v, Bl ond Commipt L] Roestomit
] Plarsy 1 _taibyimie
] Bamplat - SENT VIA: L1 peturped
[ Sneolioptipny {7 At Hatianed for Coreotions
B Oihon Meds from Subit) 1T sopupate Govervia: Mal ] Dve Dote:
ITEM NO. COPIES DATE mEd NUMBER REV. NO. DESCRIFTION $IATUS
Qvee BfBrEOiQ BUY 28 HO 000780 ook P Thle: Helarirbighting Dot ProdustDate  AAN
4790 8 sHwapio st 20 FA (007800 o Pwag Tike Betedor Hghilng Doge; Bhep imvdrg A
o7as GRG0 BUT 27 13 00-0785 an Duwg: Tille: Commankations Beelduna Cabiing PP
Dese: Product Oata
1O 2 sAMRMG  8UT 07 84-U0-1003 oot Dweg: il Firestopirag Dest; Produst Data ™ Al
004 <] ARG BUT 07 B4 004004 ant 2w Witk Fhroutopping Desty Shop Dmevings APP
0 8 saerzoip  AUc {7 B4 0o-AnDs 04 Dwee Tile Flrastopping Deso: Ousiflcalion Data ApPp
1008 1] BEG  BUT 07 B4 00400 0ol D Tilke Firostepplng Dast Tost Roparis AP
iuess 3 BME0I0 BUT o7 64 0D-1007 bl Dwg: Tile: Fiastopptuy Uosor LEED Dala AbP
10 ) BAGIN  BUT 28 06 4B+1008 ooy Dutr Tites Selomls Contrels Uactt Produt Date nn
e 2 BASAGI0 BT 2603 43-1010 01 g::g' Tty Ruceway & Boms LEED Bper LEED  RAR
B &/ . ant  Dem Thier Boowsy erd Buswey Fluglo Bqupieal — App
1650 1BADI0  BUT 2525111080 B Oots
O

10180 Covington Cross Drive Las Vegas NV 82144 702-731-2033 7T 702.731-203% F WWwW.jmaarcieom
A Transniittat - ke 01 Jrea

CONFIDENTIAL

Fegr GuF B

J43-509

WTURO0000678

JA 00003473




viyvatad arahttaninre

TRANSMITTAL
Mo, (30236
PROJECTS Gy of Lag Veas Cily Hal DATE:  6/19/2010
To: The Whiting-Turngr Conlracting Go. FEF:  Eleeldeal Submittals Booka -4
8720 Viz Auell Parkway
Solta 200
Las Vegas, NV 88118
JMA Project nwonier: 2607816
ATTH: David Kortekazs :
Plgra: 7OR-RER-TFON Fao: 702-860-2860
IWE“.BREEE&QING’: ACTION TAKEN: © .
Bfp Drawdnye 2 Ba tad
L] Lsttar [} Approved saNotod
1 Prlas L] Woturrae Attar L)
1 Ghanga Ordie - |21 qesubmtt
1 Fiars O submit
|1 Bemples O Refumed
L] Specitealiong O Hafmnod for Crgraclions
¥ Other: Madi om Suloifl 3 gonurto Doyer Via_Mall L1 ot
TEM NO. OOPIES DATE  [FEM  NUMBER REV.NG. DESCRIFTION STATUS
78 3 SHEEM0  BUT 27 14 (-7 gt Dwg Tz Coam Emdpment Boom Ftfngs Deet piap
Protiul Buty .
. o197 a BHEEHD  BUT a7 15 G0-0ver o Dwg ‘e Conrmyniontions Hoszontl Cabtng est: PP
Froduct Data
o Sloned;  BElLLeAME  Foolns
Hoberi Meesiana :

10150 Covington Cross Drive Las Viegas NV 68144 702-731-2033 T 702-731-2038 F  www Jmnaarch.com
JERA Transmitlab - £t 0F_fora Page taf 1

J43-510
WTURO0000679

JA 00003474

CONFIDENTIAL




RECEIVED

MAY 18 20
JWM sonsulting
engineers
May 17, 2010
JVA Architecture Studios
10150 Covington Cross

Las Vegas, NV 88144
Attention: Mr. Robert Messiana

Subleck Las Vagas Clly Hall
Our Praject No, 06.0214

Daar Michast

We have completed our raview of the e!ealrit:fl submitial books for ks subject project, Our
somments follow:

Div 075400-Fire Stop System- Reviewed
1 Architect shall review for compliance with specifications and drawing details,

Div 260800- Slesve and Seals- Reviowed -

1 Na submiital for seals er grout submitted,
Div 280518- Low Veltage Conducta Cable- Revise and Resubmit .

1, Metaf clad cable is not approved per Gty of Las Vegas Standards.
2 Provide information regarding protection of emergensy feadars per NEC 700.9(D){(1)-
note #10 an shest £5.03 core and ohell package., '

v 260526- Groyn) onding- Revise and Resubn _

1. Submittal shests indlsate iype GR, GT, GY, NG and NI¥ exothermic welds but alf pan
numbem are X out. Why are thess submitiad? Indicate actual products fa be used on

2. %?é?naﬁfur bolted cennesiors.

Div 280628- Hangers ard Supports- Ravise and Resubrni

1. Indicate actual praducts to bo used on this preject.

Div 260513~ Raceways and Boxes- Revise and Resubmif

1. tadicate actual praducts to be used on this projeat.

2. PV rigere are not allowed,
3, Flex metallic conduit shall he zinc-coated slasl,

JBA Las Vagas » 5955 W Pafrick Lo « Las Vegas, NV 83118 « 702.362,8200

Aby Diahi « Dubal « He Chi Minh Clly + Las Yegas » Mavau » New Drieans « Orange Gounly
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JA Architaeture Studios
Altention: Mr. Robert Messlana
Subject: Las Vegas City Hal

May 17, 2010

Page 2 of 8

4, Swimming peol junctlon boxes ave not requlred,

5. Weatherproof lamp holders and garden lights are not required,

8. SBubmit for precast handhotes mwd pullboxes.

7. Provide cable tray for wall applisations ae shown on the telecom drawings.

B, Provide ppen slyle cable fray in the stidio aneas as shown on the telesom drawings.

Div 260548 Vibration and Saismic Gontmls- Reviss and Resubmit
1. .Bubmit for vibration Isolation deviegs at fransfarmery.

a, Submit for selsmic restain equipment at importance faolsr 1.6 serving emergensy
power distribution snd fire alam systems (whare applicabla).

Div 260563~ Identificatinn- Reylswed
1. Remave parl sign.

Dijv 260573~ Coordination Study- Revise and Resubrmit

1. Pravide courdination study speciafist qulifications- profesaional enginger leensed in the
state of Nevada.

Div 260923~ Lighting Confo| Devices- Raviewad

1. Finishas hy arshitect.
2, Resubimit switch with digltat timer, Nesds to be manual on and auto off.

" Diy 2680924~ Lighting Confrol Panels- Reviss and Resubmit

Lighting control station missing on sacond floor, Corracl aren designations.
Sheols E4.00 arg from two packages {corefshell package and build-out package). Both
are gorrect,
Provide inferface with securtly system and provide corresponding control wiring to
. amergancy lighting ralays.
Emergency lighting relays Indicated on sheat E4.01 are not transfor davices {see
tiagram B on sheet £4.00). Refer to dingram A for this emergency lighting relay.
. Time clock schadule by City of Las Vegas.
Projuct is LEED Slver.
Control statfons are used for lighting overdde only. Provids appropriate bulten
configuration. Engraving shall indicate “lighting ovartide’.
Zoning shall be by floor and erea.
Correct ralay panel schedules LROA and LROA. Refer fo revised drewings dated
416D,
10,  Thare shall be one lighting caontrol override button located on the sighth fleor, This will ba
clarlfied on a future drawing ravialon,

BE N@E A 8 RS
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WA Architaerture Studios
- Attention; Mr. Robert Messiam
~Subjeck- Las Vegas City- Hall -

May 97, 2010

Pago 3 of &

Dy 260025~ | | Pane)- Raviee and Resubinl

1, Dimmer feadars shall be coppar only.

2 Conirel gtation finlshay by Architect {gonflrm whits). -

3 R8-732 interfaue 1o AY egulpment shal be Tosated In the control rapm,

4, Clarify why two master control stations ars indlcated on systam riser diagram- drawing
#EB2093-101,

8, Coordinate dimier module types with lamps furnighed, Provide informalion/oul-shests
on dinmer modules. -

Lilv 262200- Low Voltags Transformers- Furnish as Gormected

1. Correct degignation for tranefzmer T-L3AB. :
2 Bubmit qualification data for independent testing agency.

iy 3- Bwitchbnards- Revise end Resubinit

Carreet bussing diagram for BEA, Extra connertian hetween uillity meter and ouigoing
lugs.

Craordinate nameplate requirements with speciflcation sectlon 260553,

Coardinste bussing disgram for MRA with aolual equipment sections, Clarify section #8
with teed from IMDH on bussing dlagram. )

Correct MSE elovations for olroults #1, 2 and & (2254 CB).

160DA and 200DA fire pump disconieots de nol meet physical space regquirements.
Resubmit equipment mesting physlcal space requirements and submit shep drawings of
slectical rosm with eguipment layaut.

Provide maln ciroult breeker in EHDPA with long time dslay, short time delay and
instantenecus i functions independsnt and fully adjustable of each other.

Revise oircuit breakers [n EHDPA serving elovators, Refer to revised drawings dated
4718110,

80ODA elrouit breaker in XHDPA servas the UPS (not imain GB).

Provlde equipment room layout shop drawings.

Provide testing agsnay qualifications,

Labe! i LDPBBA for panel LTVC neatds to be corecterd.

Qig 262416- Panelboards- Ravise and Resubmil

Bubmit for panels 1.BBE and ULTVA, Refer to the build-out paokage.

Submit for fused coordinalion panels EHYA, EHAA, EM7A, EHBA, EHBAS, EHRA,

ELIA, EL4A, ELTA, FLBA, ELFCC and ELRA. Provide specific sheet for each panel

Panals EH1A, EHEA, EHTA, EHBA and EHRA shall be rated 225A.

Provide pane! BH4A with subleed logs or feed through lugs.

Pang] EHBAS shall be NEMA 3R rated.

Panet EHBA shall be #6 KAIG raied. . .
Refor to revised drawings for branch olroult braaker quanfities and vatings. Perels

H3AA, XH2A, LEAAS and LBBBS hava been revised recently. SBome of the submilted

pansls ncotrectly Indieate 30AMP circuil breakers where 20AA P ara indicated.

st
-

ke WM N

2ges N o

-

NERmp s N

J43-513

CONFIDENTIAL WTUR0000682

JA 00003477




JMA Architecture Studios

Alfepticn; Mr. Roberf ilesslana

Subjact: Lag Vegeas Cily Hall ST
May 17, 2010

Page 4 of 6

8 Provide clroult breaksy handle tfles for mulli-wire cireufte to system furniture per NEG
B08.7 and NEG 210.4{8).

g Pravide pane] LBEB with subfeed lugs.

0.  Provide pang) LTVA with 400A main clroult breaker and [zolated greund bus,

11, Frovide panels LTV, XLBA and X TV with Isolated ground hus. Why ls every pansl
Turnished with insulated ground connactor?

12, Ciroult breakers for heat trace shall be GFP typs in panal LEBBS,

Div 282611~ ay and Busway Plug-ins- Revlewed

Dlv 262728~ Wiring Devices- Reviswad

1. Architact shall Indlcate finigh,
2, Incandescent diminer ghall be furnished with anfoff swileh,
3. Submit for 30 amp, 120 volt malntenancs receptacles and clock fype receptacles,

Diy 262813- Fugas- Reviswed
Div 282818~ Enclos itchas B - Furpish as Correcte

1. Coordinate fuefble dlacornents for elevatare with revised efectrdcal drawings ard elovater
shop drawings. Provide amxiliary contants retuired,
"2, Corfirm BOAJIY and 12BAJEP circult breakers are fumnlshed with shunt trip funotion,

Div 262813- Enclostd Coptrollers- Furnish as Corected

1. Furnigh stariets with {2) NO and (2) NC contacts.
2. Goordingfe NEMA 3R enilesure requlrements with the elechisal drawings,
3 Confirm solid state overloads ame fumished with single phase protection.

- Dy 26321 8- Packageti Fngine Gunerator Byslems- Ravise and Resubmif

1. BIKW jacketf heaters require tircLit revisions to the drawings.
2. Genarators shal be fumished with uptum radiator exheust seaops.
3 Provide shop drawing of generator yard layout. Provide minfmun of 42" clear on the

sides of the generators,

Bly 263353 Statlc Unintarruntible Pawer Supply- Fumish as Comgeted

. Furnish with network monitoriog via Ethernsf cable connection,

Div 263500 Generator Paralisling Switchgear- Reviswsd

Div 263600~ Transfer Switches- Revise and Reaubmit

1. Provids information for remote status pane!,
2, Provide equipment room layouts.

J43-514
CONFIDENTIAL WTUR0000683
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JMA Architeciure Bfudles

Allentfion: M. Robert Maasiana

- Bubject:.Lasg Vagas -Gty Hall - EEETTEE S
May 17, 2010

Paga 5 T

3. Indleate sutoratic transfer fealures as indicated in specilicatipns.
; :
Div 2841 13- Hghining Prfectio

1. Submit manufecturers gencrated drawings (project spacrﬁc;} w:th plan view and
elevations per spovifivations.

Dy 20471 3- Transient Voliage Suppression- Revise and Resubmit

Provide Informetion epacific for each unit indicated on single fine disgrams. Indicale
quantitias and foations,
Submit for 120/208V unit,

v 286100 Interior Lighting- Furnish g8 Gomected

All T8 florescent ballasts shall be rated and labeled NEMA-PREMIUM.

Al T8 tluprescant lampa shall he Super 76 32 wett with 3100 Inifial lumens,

Fixtura E- rafar to restroom lighting plan for row information.

Fixture J- furnlsh with rosker switch amd 120V ballants.

Bxit sign letters are grasn.

LPRG axit sign shall be for 120V or 277V operation. .

Fixtura LB1- lamp distriution shall be narrow fload, .

Fixture LB~ lamp distrlbutlon shall be narmowilped, . - .
Hubmit for fixtura LG and 1L.C2, Missing cutshesls from binders,

Architea! to specify finish far LD,

Fhdures on the specially fixiure sghedule shall be rautewed by the Ilghilng comsultant for
eompliance with ihalr specifcations,

Flxtures LGT and LE2 are 277V,

Fixturas AR%, PF1, PF2 are 120V,

14, Flxtures JM1,.JM2, RF1, W1, WE2, FD2, P, PMB. Pma and SZS se 2Ty,

16,  Fixture PP is {000 Iamp ,

Div 285600 Exle jgkting- Fumish a 8

3R IgPENansupo F LS

Arohitect to speeily finteh for fixture GG,

Exit slgns are grean.

X3-Pole shall be 48" high- finlsh by architest.

Fixtures on the specially fidure schedule shafl be reviewsd by the lghting consultant fur
compliaste with their specifications.

Fixtures BC1, BRI, BM3, GM1, SG1, BCG2, 8F8, WC3 are 277V,

Flxtures FD3, GMQ. 8274 and WC2 shali e for 120V aperation,

Fixtures 8C1 and SC2 are submitted as 120V operation. Electrical drawings Indivate
277V, Is 277V available for fhdures?

Substiit fior abstrustion Aght control relay and photocell- FAA approved,

o Nem AR
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JMA Architeciure Studlos
Altertior; Mr, Robert Messiana
Subject: Las Vegas Glty Hall
May 17, 2010

Page 6ot 8

Diy 266000 Bustinabliity Publls interface- Revise and Resubi

+ Provide produst cub-shesta,

2, Provide shop drawings.

3 Tndicale wsar intorfates for Total Electiclty Use, Total Water Uge, Hot Water Use,
Natural Gas, Ughting Distdbution, HYAC, LEED Checidist and Benchmark Compasisons.
Refar {o specifications section 266000-2.02.

Div 274 100- Communlcations Equipment- Reviewed
Div 271 300- Communicationg Backbane Cabling- Reviewsd
Div 274 5G0- Ca oatly ont - Revie
E ice ifinatio ten- Review
1, Hubmit shop drawings,
Gily of Lo Venss intersention Lights- Not Reviawed
1. Civil engineer shall review,
General
1.  Submit sampies as Indicalad inthe apx;c}ﬁcaﬁona,
& Submit for shunt ip stations.
B, Submt forpower poles.
4, Subimit for plug shipa. *
B, Submit for recessed table top sonnectivity box,
5! Submit for manual 3 phase contactor switches.
7. Bubmit for chiller room and hajler ropm breakglass statlons,
B Submit for lights in slevator pits, :
If you shoutd kave any questions ar cancerns, please do not hesitate to call.
Vary truly yours,
JBA CONSULTING ENGINEERS
Mot Croder——
Clint Gordon
Sanlor Fraject Manager- Fleclrizal Enginesring

CRGw

PBAS FADIGY ARG - LERLIFOLNT H « CITY OF RARVEDAS 1 AL D prura oAbl MM Kok i) Bt ik £ o0
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May 14, 2010

JVIA Archifeciure Stodloa

10150 Covington Gross

Las Vegas, NV BB144

ﬁ;ﬂenﬁon:l Mr. Rohert Messlana

Subjact: " Las Vagas Gity Hall
Our Prajast No. 08.0214

Dear Michaet:

Wa have completed our review of the eleckical submiial books {lelevommunications
supplemient) fsr the sublest project. OUr comments fallow:

By 271300- Communications Backbons Cabliin- Rey] eyubmj

1. Hitzehl tot Tsted in spens,

T2 Sectlon 271323 ¢ lvdlcates optical fiber gable 1s tarminatad using fusion spllee type
duplex connectors as the systers interface to network equipment,

Wa hava refurned the stbmittals under separate cover,

If you should have any quastions or concems, pleass do not hesitete to call.

Vary trly yows,
JBA CONBULTING ENGINEERS
ot Codber——
Clint Gurdon X
Sanior Projact Manager- Eleclical Englnasing
CRGVkw
FinN P, BIDZa A A+ HITY P Y HAELUK) d e thay) SPE 5N T it Fat

JBA Las Vepan = 6155 W Palrkek Lb « Las Vagas, Nv 83418« 702,382.9200

Abst Dbt » Pubol » Ho CRiBinh Gity » Las Vegas « Matat « New Dreans » Omange Gounty
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Submittal Transmittal

Prafact Name © Las Vegas New City Hall
Praofeet Nomber 1 12600 . .

Package Nawme: Electrical Submittals Book 4 of 4

- W

e ——————
WHITING-TURNER

JMA Architacts Whiting-Turner Contracting Company
10150 Cavington Crozs Drive 918 8§ 1st Sireet
Las Vegas, NV 89144 Las Vegas, NV 89104
Tel: 7027312033 Tals 702-851-4190
Faxs TOL-731-2039 Fans 702-851-4193
Atin: Robert Messiana From: David Kortekaas
Dullvared Via: Hand Tracking Numbar:
8pee | Bubmiital . Tifle Type {Coples] Sent Due | Attion
Seetion | Numbes Date Dale
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|
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Subtontractor = Molave Eletils, Ine
Contractor
Commeniy?
Transmitial
Remarks;
Paclkage Reviewers
To Campany Tes From Date Rovid | Date Sent [Ackion Taken
JMA Architects Robuert Messlana David Kortakag g4/1672010
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GATERPILLAR EMCP 3.5 TRAINING/TECHNICAL MANUAL

15.5 Gen Demand Settings

Gew Demand & Load Shed Seiting Sereen Sereen Oparationy
SIS SHTERELL AR Basic pperatinns o the Ges Demand (and Load
e Shed) Sefting Screent
Lunt Bemanl
) »  Rewtove Hine delegy
ST T & defef time defuy
RPN, 31w Mok Roserve KW
; S A Sy - s Immediate Add Reserve
o et 2T ’ = Ramnve Differaatial
: AT T i »  Load Siahilizatitr
' s Min Number of Gens

Qpearaiion

Gonerator Demand seitings ase set up ag “View only”. To chungs selpoint, the passward
st be enlersd.

Setting

CGenerator Demand Priority: Goneralor Denand Prioxity controls funclion io
antonmiically tnateh (the un-line gemeralor capucily to the loads in order t avoid
unmecessary aperation of alf the generators whean the plant loads st Jow., The removal
and add condifion of penceators i bnsed on iy On-ling ressrve sapueity.

ATHD Congitiom:
Bug KW > Onling Gun Crpacily  Min Reserve

REMOYE Condition: :
Bus KW=  Onling Gen Crapacily”  Min Reservs - Remove Differsntial

- * Remalning Online Gen Capantly afar pext pensrator has beon removet,

Genprator Dewmand Srioxity Settings:

Winiman Reserve: - This is the mininmim reserve powor the sysfom should stways
have with the current onling pencrators, I order W yonintuin e minimum reserve,
acditional genertors can be brought to the Iy,

Remove Differential: The vahe in KW sets the Remove Differential, Onty when the
tms K3 draps under thig vahie plus the Minimum Reserve & goneeatoe i remuved from
thi bus,
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CATERPILLAR EMCP 3.8 TRAINING/TECHNICAL MANUAL

Tremedinte Asdd Reserve: This sctting is the KW selpoint to bypass the Add delay timer
in cass of a bus overtoad. I the loud exceeds this setpolnt any available gonvrators oi(line
will immaiately be browght to the bus,

REMCVE DELAY: Tinp, in mimtes, that the plaut Joad must be in the REMOVE
rondition in ordar for the next Jowest priority genevitor to be vemoved frov e bus,

ADD DELAY: Time, In seconds, that plont keel must be fn the A1 conditlon In ordor
Tor the poxt highvst privrity genentor to be paralfeled §o thq bus.

].pad Stabllization: - This Is the nafvdvm ms Lo allew all ganesarors to cone 10 the
bus.

Min, Nimber of Gens: This munber 52 Hie minimom Generators which will nol be
inoved.

Generator Priorily Requested/Actusi: Hach gonerator hag n xequested pricrvily and an
sctoal priority, Requosked priorilics are operalor adjuslable. Actual prioritics are base on
requested priovity and peneralor avaitabibity.

PARAMETER RANGE DEFATILY VAL
Minlmum Reserve 1 - 32000 600G

Remave Differential % 50 - 9999 2000 {
ADR TIVME DELAY 1-900 seg. a0 see,

REMOVE TIME DELAY 1-120 min. 443 min,

immedizte Add Reperve 1-32000 i

Min. Nurnber of Gong 1186 1

GEMERATOR FRICRITY 10

REQLIEST

1 1

P 2

3 4

4 4

1) b

) 8

7 7

i} 4

q [}

10 10
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CATERPILLAR EMCP 3.5 TRAINING/TECHNICAL MANUAL

15.6 Load Shed Settings

_ Soreen Operations
il Basic aperations on the (Gon Demand and) Load
o, EiDE ; Shed Setting Sereen:

T T "L

(.mn I}ermnd & [ ond bbrzﬂ Setiing Serecu

R T T Load Stk
'.-“ 2o »  Shed fnvel Parcentage
; L o Shed time delay for each load shed lave!
R MH‘*‘ vt »  Add leyel Percontage
b gy w  Add time delay for each load shed lavel
TR T »  Lipder Krequonsy Trip
»  Under Freguency Trip delay

Operation

- Laoud Shed gettings are set up as *View only”, To chanpe setpoit, the password nmst he
tntered.

Load Shed Setting

SHED LEVEL %: Percenluge of oin-line genevator capacity e wihich the next Jowest
Bhed Lavel Priovity will be disconnested from th bus.

LEVEL “X2 SHED DELAY: Time, in seconds, that the load sust remain whove Lhe
Sled Lovel Y% hafore thet Shed Lovel Prioxlty is removid from the bus.

ADD LEVEL %: Percentaga of on-line gonerator eapnoity af whicl the nuat highest
Shedd l,cvci Priority will b added o (he bus,

UVEL X ART DELAY: Time, o scwnd&, {hat the Joud must rewain helow the ADD)
LEVEL % before thial Shat Leve] Friorty is added to the hms.

Load Sensitive Delayt Tie, i minulcs, thal 3s remained in Conditiona] {.nad $hed,
When Lhiy timer axpires the system enters [oad Songiiive Load Shed,

Confidential Paoe 104 Ruvz.2

CATERPILLAR®

- J43-289
CONFIDENTIAL WTUR0000458
JA 00003253




CATERPILLAR EMCP 3.5 TRAINING/ TECHNICAL MANUAL

Umder Frequency Trip: Frequensy seipoint that will trigger o Bus ander feguency
aburm when W an overload condition,

Uinder Frig Trip Dalay: Time, in seconds, thal the system has to be in an overload
condition brdore 1 system alirm is triggered.

PARAMETER RANCE DEFAULT VALUE
BHED LEVEL % 10— 95%. 0%

ADD LEVEL % 10— 99% 80%
SHED DELAY 1-889 seo 2 sen

ADD DELAY 1989 ger G sep

Load Hengttive Delay i—1fimin | 3min

Under Frequsncy Trip 30.00 -80.00 Nz 55.00 Hz

Under Freg Trip Delay 140~ 20.0 sec RRLET
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16 Ultility Setup Settings
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CATERPILLAR ENCP 3.5 TRAINING/TECHNICAL MANUAL

16.1 Utility Setup

Utilliy Selling Sereen Roreen Operafions
Bagic aperatines on the Utility Se(ting Sercen:

Rated Voltegy & Current
Roted BF & LVAR

Bus VI Frimary

Bus VI Secondury

¥T Primary

VT Sacondary

Poliage Measure 1ipe

il Avallable Lmwer Poliage
Thil Avaitahle Upper Vollage
Uit dvailable Lower Fregueney
Uil Avallehie Upper Frapuency

A &% 3 4 & §F 4 ¥ m w2

Operation

Ullility seftings ave novmully “View Only™, To chanpe solpuinls, the password must be
anered.

Satting Descripfion

Raled Valtage: Thig js the Voltage raling of the utlity, This variable [ used for
othar setpoinds which e enterad in percent of this ulility rated voltags.

Rated KW: This is the kW rating of the utility. This varizble Js used for protective
selpoints which are enlered In percent of this utility rated KW.

Rated KVAR: This iz the KVAR rating of the utility. This varlable is used for
protechve setpoints which are enfered in percentof thig ulility rated KVAR

Bus VT Primary: This Ig the busbar primary Voliage ransformer setiing,

Bus VT Begondary; This s the busbar secondary Yoltage iransformer setiing,
CT Primary: Thie is the utilily pimary current fransformer seliing.

VT Primary: This Is the busbar primary Voltaga rgnsformer setting.

VT Secondary: This [s the bushar sacondary Voltage transformer setting.

Ree2 2
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CATERFILLAR EMCP 3,8 TRAINING/TECHNICAL MANUAL

Voltaga Measure Type: Thig ie sots the voltage measurement type. Following
types are suppotied; 0 — 3phasedwire, 1 = Bphage3wirg, 2 = 1phase2wire and 3
= Iphase3wire.

Lowar Yoltaga (Utility Avallable): This sefling is the lower variablo seipoint
where the ulility voltage Is considered to be In range. The value Is entered in
percentage of the utilily rated valtage.

Upper Voltage [Utility Avaifable): This setting is the upper vatiable sefpoint
where the ity voliage is considerad & be out of range. The value is entarad In
percentage of the ulilily rated voliage.

lowor Frequeney {Utility Available): This seliing i3 the lower variable zeipoint
where the ulilily frequency Is consldered to be I range, The value ls entered In
paraantage of he utllity rated frigquency.

Uppar Fregueney ($tility Avaliaible): This sefting is the fower varable setpolnt
whare the uillity frequency is cunsidered to be out of range, The valli s entered
In percentage of the utitity mied frequency.
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CATERPILLAR ENMCF 3.5 TRAINING/TECHNICAL MANUAL

16.2 Utility Protective Setfings

Ul}lr%&fﬁgg Stmen

Sergan Opeiliong

Rasic operations e tie TUlily Sotting Soreon;

Over/Unidar Valtege Seipoint
Cheer/Under Yoltage Al Class
Gver/lindar Valtoge Time defay
O Tlnder Frequency Selpoiir
Ovar/iindar Fregneiey dlorm Clasy
Cvar/lTpler Breguency e defyy

* 5 & 0 0 3

Operation

Utility settings are normally “View Only”. To change selpoints, the password nmst be
enicred,

Sefiing Deseription

“UndariGver Voltage & Time Delay: This s & protective funciion that s
monitored within Powerlynx, which senses the utlity voltage., Whan the utility
voltage i& below/above the setpoint for the allotted fime defay (Under/Over
Veoltage Delay) will actlvate tha frip function within PowerLynx, open the breaker.

Ovar Voltage & Under Voltage Alarm Class: This selting is the alarm eass and
the taken action when the OverfUnder vollage alarm s triggered. The alamm
classes A-F are supported, Please refer. APPENDIX D Alarm Clessas and
Actinng for detalls,

Under/Over Frequency & Time Delay: This Is 2 protociive funotiont that ls
mehitorad within PowatLynx, which senses the uiiilly frequency, When the utility
frequency is below/above the selpoint for the allotted fime delay {(Undex/Ovar
Freguenny Delay} will activate the tip funchion within PowerbLynx, open the
breake.

Overilinder Frequeney Alarm Class: This satting I the alarm class and the
takan action when the Over/Under frequency alarm is trggered. Tha alarm
classen A-F are supporied. Please refer. APPENDIX [ Alamm Classes and
Aclians for dotails.
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CATERPILLAR ENMCP 3.5 TRAINING/ TECHNICAL MANUAL

16.3 Utiiity Circuit Breaker Settings

Basfc operutions an the o Cirendi: Breakar
Hethings sereei

C8 il to Close /Qpen Deduy

G Fail 0 Spnc Péloy

Poltegre Window

CB On/OF Impulse

Phase Angle Dhwall T

Negative / Poslilve Slew Rale
Pogsitive / Negative Phase Window

T 8 # & & & x

Operation

System settings are wormally “View Only™. To change setpoint, the password ned b
enleruil.

Selting Dascription

G8 Fail to OpeniClose Delay: This sefting is the number of milllseconds allotted
to openfolose the utility breaker after an openicinss command was issuad, When
this time i explead, then a fall to open/close alarm will be generated for the
apprapriate generator,

Fall 1o Synchronlze Delay: This setting is the number of milissconds that a
synchronizing attempt will be made. When this tme s expled, then a fail to
synchronize alarm will be generated for the uliiity,

VYoltage Window: This selfing is the voltage dead band around 1ha targeted bus
voltage (+- Bus Voltage} that the generator vollage must be withln prior to
lsauing a command to closs the ufility breaker, it I entered In percent of the
utflity rated voltage.

CB On/Off Impnise: This seifing is the number of millisecondg allolted o the
pulse On/OIf timings on a generater brewker open or close eommand. The On
pulse sets the time that an openfclose command goes true. The Off impulse sets
the time the signal stays Talse before going true again.

Dweli Time: This selfing is the number of milliseconds that fhe phage angle must
remaine In the in the synchronlzing window {Positive and Negalive Phase
Window} prior 1o issuing a command to close the breaker.

Confidoential Page 114 Rev?.2
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Positive Phase Window: Thls setting ls the number of degrees seen from the
top of the Synchroscope meter {12:00) to lefl hand side {slow slde) where the
synehronizing window starts and inltlates the dwsll tme.

Negative Phase Window: Thig selting is the number of dagrees sean from the
top of the Synchroscope maler {12:00) to right hand side {fast side) where the
synchrenizing window starls and Iniffates the dwell ne.

Positive Slew Rate: This sefting is the positive setpoint of the frequency dead
band around the target bus frequency thal the generator frequency must be
within prior to Issuing & command to alose the breaker,

‘Negalive Slew Rate: This setting is the negative satpoint of the frequency deud
band around the target bus frequency that the generator frequency must be
within prior o issuing @ command to close the bremker.

Disconnsct KW: This satiing is ulilized when the syatem perfonms soft unleading
across the bregker., When the kKW across the breaker is unloaded below the
selpoint, the braakar will ppen.

CATERPILLAR EMCP 3.8 TRAINING/TECHNICAL MANUAL
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17.1 Tie Setup

CATERPILLAR EMCF 3.5 TRAINING/TECHNICAL MANUAL

T'io Setiing Servun Screen Oparations

aske opervadions on the Utility Setting Sergen:

Rated Valtage & Current
Rosleef LW & kVAR

CF Primaryp

VI Primary

¥t Neconday

Veltage Maosurs T

12 Avalfably Lower Voltuge
Tie Avalfoble Lpper Voltoge
Tie Avaliable Lower Fregucncy
Tia Avalfuble Upper Freguency

* A % ¥ * ¥ W OB B B X

Qperation

© Utility setibages ave normally “View Onty™, To chunge selpoints, the password must be

antered.
Saiting Description

Rated Voltage: This is the Voltage rating of the busbar. This variable Is used for
other setpoints which are entered In percent of this bushar rated valtaga.

Rated KWW This is the W rating of the ulility. This variable is used for profective
sefpoints which are entered in percent of this utility rated KW,

Rated KVAR: This is the KVAR rating of tha busbar, This varlable is used for
profentive setpoliits which are entered In percent of this bushar rated KYAR

7 Primary: This Is the bus bar primary current transformer estting,

VT Primary: This Is the bus bar primary Voltage traneformer setting.

VT Sscondary: This ls the bus bar secondary Voltage transformer seting,
Voltage Meazure Type: This iz sets the voliage measurement type. Foliowing

typas are suppoited: 0 = 3phase 4wire, 1 = 3phase 3wirs, 2 = 1phage 2wira and
% = phase 3wire,
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CATERPILLAR EMCP 3.8 TRAINING/TECHNICAL MANUAL

Lowsr Voltage (Bus bar Available): This setfing is the lower variable setpoint
where the bushar voltage Is considered lo be in range. The value is entered in
percentage of the ulility rated voltage.

Upper Yoltage {Bus bar Avaltable): This setting is the upper variable setpoint
whaere the busbar voltage ls considered to ba out of range. The value is enfered
in percentage of the busbar rated voltage.

Lower Freguency (Bus bar Available): This seiling is the lower varlable
setpoini where the bushar frequenay Is consldered to be in range. The value is
entergd in pereentags of the busbar rated frequency.

Upper Fragquenay {Bus har Available): This selting the lower vaslable sstpoint
where the bushar frequency s considered to he out of range. The valug ia
enterad in percentage of the bushar rated frequancy,

Confidential Pave 114 G4

CATERPILLAR

J43-299
CONFIDENTIAL : WTURO0000468
'JA 00003263




CATERPILLAR EMCP 3.5 TRAINING/TECHNICAL MANUAL

17.2 Tie Protective Settings

Tie Protoctive Sclting Sereen Sureen Qperalions

Bagic operdions on the "Fe Setting Sereen:

Cver Voltage Alarer Clusy
Uinder Voltnge Alarm Class
Evar Freguwency Alam (loss
Undler Fraquenny Alarm Clasy
Cver ¥oltuwe Sefpoin

Chvar Voltage Time deluy
Undder Voltage Sefpoint
Thnder Voftagy Time delgy
Ovey Frequenay salpoin
Cver Frequeny Time Delay
hdar Frequency setpolnt
Uneler Frogquency Thue Delay

LA ATRIREE

ST GATERRILLAR T

* X b R+ 2 e Row

CATERPILLAR®

Cperation

Tility settings ave tortually “View Only”. To change scipuints, the password inast be
enfered.

Setting Description

Undex/Over Voltage & Time Delay: This is & protective function that is
monitored within Powerl ynx, which senses the tie voltage. When the tie voltage
is below/above the setpaint for the allotted time delay {UndewOver Vollage
Dalay} will activats the fip funation within Powertynx, open the breaker,

Over Voltage & Under Violtage Alarm Class: This seitling is the alarm class and
the taken action when the Over/Under voltage alarm Js tiggered. The alarm
classes A-F are supported. Plaasa refar, APPENDIX D Alamm Classes and
Actions for details,

Under/Ovgr Freguaency & Time Delay: This is a proledtive function that is
monftorad wilhin Powerlynx, which senses the fis frequency. When the tle

frequensy is below/above the setpoint for the allotted time defay {Under/Qver

Erequency Delay) will aclivate the tip function within PowarLynz, open the
reakar,

Overflinder Freguency Alarm Glass: Thig setting fs the slarm cass and the
taken actlors when the Over/Under frequency alarm ls tiggered. The alanm
clagses A-F are supported. Please refer. APPENDIX D:  Alamm Classes and
Actions for details,
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CATERPILLAR EMCP 3.5 TRAINING/TECHNICAL MANUAL

17.3 Tie Gircuii Breaker Settings

CB Fall to Clage fQpeny Defay

B Fuil lo Syne Delqy

Valtage Window

CB O/l tmpuilse:

Plase dngle Dwell Time

Negative / Positive Slew Rate
Poyitive f Negoive Phase Window

2 5 % % % & =

Operation

System settings are noxmlly “View Only”, To change selpuint, the password must bo
ifered,

Setting Descripiion

GB Fail to Open/Close Delay: This setting Is the number of millizeconds allotted
to open/close the fie breaker afler an open/close command was Issued. When
. this ime is expitad, then a fail to openiclose alarm will be tie breaker.

Fail to Synchronize Detay: This selting is the number of milllssconds that a
synchronizing attempt will be made. When this time is axpired, then a fall to
synchronize alerm will ba generated far the tie breaker.

Vultage Window: This ssiting Is the voltage dead band arpund the targeted bus
voltage (+- Bus Voltaga) that the busbar voltage must be within prior to issuing a
command o ¢losa the lie hreaker, It I8 entered in percent of the bushar rated
voltage.

CB OnfOff Impulse: This satiing Is the number of milliseconds alloited 1o the
pulse On/OH timings on a the breaker open or clogs command, The On pulse sets
the time that an openfulpse command goes true. The O impulsa sets the ims
the signal stays falss bafore going Eue again,

Dwell Time: Thiz setiing Is the number of milliseconds that the phase angle must
reman in the In the synchronlzing windew {Posilive ead Negative Phase
Window) priar io Issiing & command to close the breaker.
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CATERPILLAR EMCP 3.5 TRAINING/TECHNICAL MANUAL

Posifive Phase Window: This sstling is the number of degrees seen from the
top of the Synchraseope meter {12:00) fo left hand sldo (slower side} where the
gynehronizing window statts and inltiates the dwell tine,

Negative Phase Window: This settihg Is the number of degrees seen from the
top of the Synchroscope meter (12:00) to right hand side (fasl slde) where the
synchronizing window starts and inflates the dwell ime,

Positive Slew Rate: This seiting Is the posifive sefpoint of the freguency dead
band around the target bus freguency that the generator frequency must be
within prior to issuing = command o close the te breeker.

Negative Slew Rate: This ssiting is the positive setpaint of the frequeney dead
band aropnd the farget bus frequency that the generator frequency triust be
within prior ta issuing & command to ¢lose ths tie breaker,
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18 Trending

S T8 oo essmeim s s s e s s s s rranonns System Reed Thne Trend Sereen
Feerton 8.2 o Generuiey Beal Tinwe Trend Sereen
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GATERPILLAR EMCP 3.5 TRAININGI'{ECHNI{:AL MANUAL

18.1 System Real Time Trend Scraen

Aystem Tyend Sevaen

Sereun Opurations

e T

B | Baste pperntions wa the Systum Trend Sereens

= System BV
s Hackh tndividwal Generators EW

Operation and buttons

Time Rangs )

Biant

W-Hxls

I Paita

"{"Ttme Range:

e Toucl und move the slider 1o expand or condanse the amount of time that Is viewed
»  Pressing the Reset X-Axis buitan will refuen e bne 1o the oxigima] stute
¢ Prossiup the Pause butlon will pruse time and also change states and will display Play
+  Iessing Play will display curreni tinse

drim 4

Fen Reztiny .

|, Hhrs gl
Walarial

Wiilx
Rofariml

Shuyr
Mo |
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Pen Masking: YeAxis:
= By pressing 1 of these 3 buttuns v Touch and maove the wlider 1o expand or
you Lave the option of showing eomclense the zeale Mat i viewsd
unly ¥ pen, all pens of hiding e Prousimg the Reret Y-Axis butlon will retumn the
. the pong al s selecled. sealeto the otigion] stale
18.2 Genarator Real Time Trend Screen
Genepitor Trond Soroyn Sereon Optaytions . »iws -, °
OCALENAE . it | Basie aperationss on the Generator Trend Sereent
- : v Current
»  Real power (1)
» Reactive power (KVAK}
® Vol
18.3 Engina Historical Trend
| Bugine Hisforical Trend Sereau | . Horeon Operbidps & ]
Confidentiul Paug 121 Revad.2
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Busic operntions s fie Engius Historicn) Trend
Sereen:

Avereyge Currint

Average Voltage

Fael Constmspiion Rt
Ay Filter Resiricfion
Atmospheric Pressire
Buoost Fressie

Laft Aty Filtay

Right dér Fitter

Left Turho Inlet Pressure
Right Turbo Inlet Pressure
After Conlavt Famprrature
Filtered Oil Praysure

Laft Exhevast Tonp

Right Extrumst Ternp
Erin spoed

O presse

Wator temperature
Buttery Voliage
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Operation and buttatis

CATERPILLAR EMCP 3.5 TRAINING/TECHNICAL MANUAL

Trends

x -H'-S_’.;:\_-:: -’-?'-'.':'
2 para %< DATA 108

B S R AR S

Trend Bottons:
«  Towol curh button to display correlating tronds

A i . g Time Span

L

NEy 1 MHNE & MINUFE g@% apour  EF
e seal . BRAN B oSPAY B
S R S e S U R e

S8 4mommr |
] e
e S

Titue Spunz
» Touch such button o span the ampunt of Gme displayed on (he tvand
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19 Alarm Summary ,
Purpose

TR L L R T AL RR RN TN PP AR ST B R L LR

SeaE TDF oorveereeeerarccerarecnyimemsaense e st
SOLHUR TB.2, e imirissisiiinonee v ionnssensren trmstses ressarsassss satssssessns SR 1/ 77
oo e s vsssssnaere s STCHCEEENE G Afavm

. Taddivation uf Cleaved Condltion

s menessessn s senes IR Of Altirne Suminary

SELHOE 15wt iise s mis s
BECHOI F90 rivveereeeossatse s issssess s saets s ssstsastsess s st 408 1ES1 DB FE ST BS3SR M s Cupy Alewn Log

PITPT I e P P P

‘ ("nnf" denhﬂt _
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CATERPILLAR EMCP 3.5 TRAINING/TECHNICAL MANUAL

_']9.‘1 Purpose

) Alamn Symmnry Sereeis Seveen Operatigns . }
LA EALR HAVE Basic pperativns on the Alarn Sunmary Screen;

s The Alarny Summary is used 1o vecord of all
oveuly in the PowerLyns systen.

19.2 Filter

., Alarm Filter Papup ' Opuratlons
Busic vperations on the Alarm Wier Popup!

4
3

{Cm & \
i]"&m:-.| fomy 7 v Ench ndividual-compenant with an
Lems ] [ ¢ anmnciation sysfom can be Hliered 1o view
—] otily the alarm infrmution pertainiag te that
o I T comporenl. ;
d Lapewn § [0 s To filter; Fouch flicr slyrem hutton and thon

solvet conponent & view filtered deta,

19.3 Indication of Alarm

. BafedFimy/Pesoiption. . [T 5 Opentions V.. T G
Aurm s Di=eca fptinn Alrng
{n Thie Salo

o P ) . s o 1t
TR 510 A FARRORD FRAELLE

Alurm Tndieation wiil show;

Dl of the Evert
Thae of the Evenl
Description of the Lveit
[ » Siae of the Event

¥ =

.
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CATERPILLAR EMCP 3.5 TRAINING/TECHNICAL MANUAL

19.4 Indication of Cleared Condition

Alarm State Opelions .
Basie vgeration of the Alavm Sfute:
Ao
Bt , o  When Events are cleared the summary will
ENABLED indicate 2 state change,
DISAELED

19,5 Printing of Alarm Summary

. Print Screen Hution _ Operations
Basic operaifons of the Print Sereen Bulton:

Pt s Alaco summary may be prinied, vis mm oplional
" PHINT SCHFEN I repord printer, by messing iy bulfes.
« ‘This buiton 18 located on the Alaen Suinmary
Seeeont and Reporks Soroens anly iFyoun have a

printer connented (and aption purchased),

19.8 Copy Alarm Log
Copy Alarm Log Bralton
Cupy Alurm Log Button. -, Gpejations
’ Basie opecations of the Copy Alarii Log Butlva:
AL f&jﬁ 06 | » ‘Fouch this botton fo invoke the Copy Alavin
ALY
Log Popap Serccn,

Confidential Reyd.?2
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e

Copy Alartn Log Popup
Jopy Alsr Log Popup : ] Operatlons )
Bask aporationy of the Copy Alarm Loy Popup

ith, . N . , LHla :
ﬁ:\qrcrm-mwu-:m.,\ il 2l Button

INI 1 DRE
AIOLLIEAL BSF
0L

& 1A Lt
IYVAAAN DR k
SFLE IT

= O this Popup Sersen, yois con save the Alana
Paraneters to your Qoppy drive.

San I A I 7 tamcel !
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20 R&pmrt Menu
et e Report Selection Popup

Swetion 20.4,.., U
Sevtion 0.2, mnomin e System Sottings Repor?
Plomt Test Ragport

Seetion 20.3...
Genaraior Seilinpy Repurt

S ANV St a P REATIRPASAI T

Neetlon 20, 4
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20.1 Report Belection Popup

*Noie: Al reporis can bo accessed via the Main Menu Seresn

Beporl Selection Popy

—

Qperulions

"

it e UEATFRNAKE A | Bastc aperations on {he Beport Selection Poprp:

s The popap cun be invoked by picasing he Report
Meuu Bubtow om the Male Mo

a4 m

w
]
o

L PORE
ShaH

E &I N5F [

st ar,

.....

L A rrr——————— —— B

20,2 Systemn Settings Report

i
e
[rhte
WO . Available seporisinformation
AR _
[_—nmsm | »  System Seitings Report
" » Dl Test Repoxl
oo . .
Lﬁ_&ﬂ_lns.n:l v Goneraior Sstiings Ropost

" # Syatetn Seitings Report Sereen

Setosn Opeyations., .

P
.4 o

it

| Emp AN e NPT
i m Sereen:

W,

] " Gaiira) v
,'t?,,.'ﬁ.* , e
N ;. s

_ Confidential Page |29 Rev2 .2 v
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20, 3 Plant Test Report

Tlant Test Report Screen Sereen Operaliong
Basic operadions of the Plant Toest Report Sereen:
(e O GRRERNAME w  Vauftope
. : s Cureent
"';"‘ "é‘l,ﬂ":iil"é'_ﬁ:?#_'_‘_gi_k » FJ'EQ‘HB??!:}’
‘{ R A «  Real power owlpnt
LR Y —afrfﬂy—‘f} v Reacifve powar oulpid
S A mmmn | IR
SRR R v Bnghie spaed
o IR A e 2 0 AR = Ol Pressme
i s Water Temperature
..... % s Batrery Yoliage
*  Run Howrs
= Eugineg Staris
20.4 Generator Seftings Report
- Gonorator Sstiingy Teport Soeen” Soroem Opbrahumi )
Bagic operations of the Generator Suttingm Rﬂpmrt
Seream:
*  Updor Frequency setpoinl
oty AR DEALER AR lﬁi‘ (var Frogueney seipoil
T prmevnmeees : w  Under Prequenicy revet differantiol
P . Ly e M e e B & (er Fregueney rosef differentiol
%"ﬁi‘.“: i ﬁtg_“iﬁ E » U0 Freguency thue delay
:‘::hni"_ﬁ H_E:E, '-*; Ria “ﬁﬁ s Reverse Power lime delay
A I o e v Loss of Ficld fime delay
g ,,*'—_5} e f:“.‘ . s Divconnert W
P OTI T  o 0 v Under Voltage seipoiat
«  (ver Voltage setpoing
& Under Valtuge resel oifficeatial
= Cuer Voltage resef differeniial
»  Reverse Povwer seipoing
»  Loss of Eield sefpoing
& Sediety Arming Delay

| BATEHPII.I.AR
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21 Options

SEEHIN 2E T s s onnssssonsis s BIERE Exercise Fimers
SBCHUR 21, 20 vttt s e wessesnes ERROIG Lelgirages

'
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CATERPILLAR EMGP 3.5 TRAINING/TECHNICAL MANUAL

-21.1 Engine Exercise Timer
Tnpine Grerolse Sepen

Sereun Operailons |

LR Lk | Basic operations on the Engine Exercise Seveen:
o elag el s T She 9K }
: o A T T :

- i B i} Purpose

: Sl = ‘I'he Engine Exorelso Timer is sof up aud

EE7{ IS
+—-
i
i
1
13
H

dosighed 10 allow puriodic vimning of the
engiues undor efther “No Load” or " Witk Load”
test conditions. :

CIR L 2% l..:]‘-g—: -

21.2 Optional Languages

»  Currently, enly Bulish #s offored, There are nrore hingunges 1o come..

CATERPILLAR"
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22 Factory Default Settings
R 17 0 U
Seciton 22,2,
NV 2 I e O A
Soetion 22,4 vinone
Secthon 22,0, i
Section 22.7,
Secting 22.8,
Sevtion 22,9,

" SEGTT 22, ] e ecrnsrosretiisssressssns i bt resss repsssmissameens
SR 22,1 covssiisnanisimeririine s snrsers e seies

------ FPOIEEREvrua kol Bebbrvtbe biversbibar

Pass 133

CONFIDENTIAL
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coverevsencemeennnnes Y Circant Brenker Setiings
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221 Gystem Seﬁingé Factory Default

-

Systum Yallugs, Vot 480
Systetn Frenueney: _ Hz, 80
System IOV Ramp Rato: KW 25

22.2 Generator Factory Defaulf Sefup Seitings

Rated Volage Volt 480 N
Raled KO- WY 1000
Rajat KVAR: VAR 4000
Coalduwn: Min 5 '
Fuglne Safety Alam Sai 45
Bus VT Primary: Valt 480
Bus VT Secondary: Valt 480
CT Pimary m 1500
MNOR CT Plraary [1] 20
| Voltaie Mussute Typol Mi__ 0 =3 Phase 4 Wire
Spied Draop Sefpoint; Mz 80
Lower Vollage % {of rated Voltage) 80
{Gen avallable): .
Upper Vollage % {of rated Voltage) 116G
{Geh avaitabia) ..
Lowsr Frequency % {of rated Frequency) | 80
{Gan avallabla): . .
Upper Lowar Frequanoy % (of mied Frequency) | 110
{Gen availabla)
22.3 Generator Protective Settings
Reverse kW Alarm Class | [1] |F
Revarse KW Setpoint % {of rated K¥V) 5
Reverse KW Time Delay | Sec K
Over Excltatton Alarm ] b=k
Class: —
Under/Cver Excitation % (of rated Frequency) 20
Balpoint . »
Oyer Exditation Time 500 10
Delay:
Under Excitation Time -1 10
Delay:
Over Vollage Alarm i G=F 1

Confideniial
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22.5 Load Shed/Gen Demaricd Settings

Class:
Over Voltage Selpoint % {of rated Voitags) 112
Over Vollage Time san 4
Dalay:
Under Valtage Alarm ] F
Class: ]
Urnider Voltage Ssipnint | % (of rated Yoltage) i) .
Cver Freguency Alarm (1} 5=F
| Class:
| Ovar Frequency Seipoint | % (of rated Frequency) | 116
QOver Frequency Time &G 3
Diglay: I
Under Fraquency Alarm | 1] G=F
Class:
Undar Frequenay % {of rated Frequency) |85
Setpolnt
Under Fraquency Time | sec 3
Delaw:
22.4 Gen Cireulit Breaker Settings
CB Fail to Open Delay ms || 600 —
LB Fall to Cloge Delay | ma 500 . ,
LB Fall to Synchronlze saC B0
| Dalay ) .
| Voltage Window: % {of ratad Voltage) a
CB On Impulse: ms 250
€8 Cn impulse: ms 280
Bwrell Time: ms 200
Positive Phase Window:  [Hz 0.04 ]
Nagative Phase Window, | Hz .04 )
Pysitlve Slew Rats: dey 7 g
Negative Slew Rate: | deg -7

corfidensial

CATERPILLAR
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REMOVE DELAY min i
ADDDELAY: __ _lsec 30
Load Stabilization min 10
Minimum Resarve kw 2000
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Inmediale Add Resarve | kKW 500
Remove Differential kW 2060
Min. Number of Gans; [4] 1
| Shed Level %: % g0
Level X' Shet Delay 580 1
Add Delay %: % @0
Level X Asld Dalay: min B
Load Sensitive Delay mih 3
Under Freguenecy Tiip Hz £5.00
Under Frequency Trip 800 ]
{ Delay _
22.% Utllity Setup Settings
Ratexd Voltage: Volt 480
Rated Current Amp 1000
Raled KW kW 2000
Rated KVAR kw 2080
Rated Bus Voltage: Yl 480
Bus VT Prlmany: 1] 480 .
Bus VT Becondary i] 480
CT Primary: {1] 1800
VT Primary. 13, 20 ]
VT Secondery; 111 e 18O .
Voltage Measure Type: | (1] 0 =3Phase 4 Wirs
Lower Voltage % {of rated Vollage) 80
{Utliity Available):
Lippar Valtage Y% {of rated Voltage) 110
{Uility Available): R ]
Lower Fraguency % (of rated Frequancy) | 80
Ulility Avzilabia
Upper Freguency % (of rated Frequenay} | 110
{Liity Avallabia); . . _ —
22.7 ltility Protective Settings
Under Voltage Alarm 1] F "
Clags .
Under Voltaga Sstpoint | % (of rated Voltaga) g0
Lirder Voltage Timea ses 06
Belay:

Confidentiul
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CATERPILLAR EMGP 3.5 TRAINING/TEGHNICAL MANUAL,

Qvest Voltage Mavm [ F

Clags

Over Vollage Setpolni % {of rated Vollage) 110

Ovar Voltage Time 880 0.6

Detay:

Under Frequency Alarm | [1) G=F

Class .

Under Freguancy % (of rated Frequency) |80

Setooint )

Under Fretquoney Tme | sec 0.8

Dalay: ]
Quer Frequoenoy Alarm I1] E=F

Class

Quer Freguency Selpoint | % {(of rated Freguency) | 110

Over Fraguency Tims S6C 0.8

Delay,

22.8 LHility Circuit Breaker Seftings

B Fail lo Open Delay | ms 1060

CB Fail 1o Close Delay | ms 1000

Fail to Synchronize Delay | sec . 80

Yoltaga Windowr: % (of ratad Voltage) 300

GB Cn Impulse ms 250

GB Off Impulse ms 250

Dwell Tirre mg 250

Posttive Slew Rate Hz 0.04 . |
Negative Slew Rate Hz -0.04 ]
Posftive Phase Window: | Deg 7

Negative Phaze Window: | Deg -7

22.9 Tie Setup Settings

Raled Vollags: Yolt 480

Ralen KW kw 1400

Rated kVAR: KVAR 1900

CT Primary: Amp 300

VT Primang Valt 480

VT Sécondary: Valt 480

Voltage Measure Typa: | [1] 0 = 3 Phase d Wirs

Confidential
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Lowar Valtaga % {ol rated Voltags) 80

{Busbar Available);

Upper Voltage % {of rated Vollage) 110

{Busber Availahle):

Lower Frequency % {of roted Frequensy) | 90

{Busbar Avallable):

Upper Fraguenay % {of rated Frequency} | 110
Bushear Available}:

22.10 Tie Protective Settings

tUnder/Ovar Valtagse & Ban 3
Time Delay
Ovar Vaitage & Under ] 5=F

Voltags Alamt Class
Under/Over Frequancy & §aec 3
Tlme Belay:
Over/Under Frequency | 1] 5=F
Alarm Clagg

22.11 Tie Circuit Breaker Settings

CB Fail to OpeniClose ms 000
Delay:
Fall 1o Synehronjze nee 180
Dielay:
Vipitage Wintdow: % 1
CB OnfOif Impulse s 250
Diwell Time BAG a0 )
Positive Phase Window: | Deg 7

| Negative Phase Window { Dag -f
Pusitive Siew Rale: Hz 0.18
Negative Slow Rate Hz <11

_ Configentisl Page 138 Rev2)
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23 Trouble Shooting Guide
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23.1 Troubleshooting Flowcharts

2311 FC1 - Circull Breaker Wil Not Qpen

Chetk IFhitikor i
einsed kased on Yas - . Mo
generadnrar ol Feoblam
denuasxt
o —_— Cpan OB manvelly
@ Priaslhis Fudly yeling C8 opan PR,
16 24V prozuiit o shund Lin c;: replntce or repai ‘
#huni ¥ip al , v Idosstdl Iwerher | ) brip umit brenker,
srronAy Yo ’L: probiem o Soh vuract ceringe
dieeanssely ¢ nAnfage preblen wirhy using 30 .
- or misatigmrsn) -] meinis gr corat)
. GH aligoment
N
———l—. | Bl fally | Chaskrelighicn
7 W 8 opea wilh .\ire connoction ot | wiiny e rapluos 3
L P B ] R =1 1S Sohter—+ " Enorag
L——Ir—~ . ' Conlmller? cantroltar

No
l In 24V geomont &t
gy esd? No- oontaller Np W
1 iy
l :
f
Yea i,
|
_ ¥ ) !
Is 24V presont by Yes
heth sides of lhe -~
open conlacton Yes
Tt et ralny? ;
o
5 24V ' tat - Y
RAGV FIRRENCEL Possibla laask :  Chuvhfrelighlan
e it tan s oM i, eonnutior i—'a"m'}m—)]_wsrmg or CAETTEEOF
sk ‘ .
No
Refer fo G FCH
onfidenlisl Paoc 140 layd.2
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CATERPILLAR®

‘h
23.1.2 FC2 - Civcuit Breaker Will Not Clase
|15 the FOWFR Katar fn FCE
f Y I CGONT R.OL
4 LEDYS tuinan on? e ®  hovER
.__l__. . I FCB
Ye.a
011‘0;.!( kst o .
oo m’;}“‘;ﬁt‘?ﬁf gy |, SRR L, s |
| LED fleohinglam Ay e armakey? | Blheme
Yex v 'nuplaca
e * Fitramat 110
Chack Riuzs for
1l E.thoftml —Np—  Replace flse
Yes sy/iteh ks gkayT
Ruplucu Lthernel
ez ol Suth
Y. eeenmmree—e
la the PLG LED Chack DR swilch
tumed gropnd {he | No M Tar watent iP Sel curtort 1P vin
. YO RUN lavaing Adfdress porondig BIE wwitch
j fond dmiving,
.! —
I ¥ i
; ! Goatacd 15010
] Yot el anglatanse if
Yos ek,
l 1 Cherask whether all
K Gihrds g ! rete vl 13 cnrela )
I ERRORLED Prliaet wil I3 capda !
. ¥ placad - Ne
! sl regz V" ";i merbaieaty ¥ propety. |
] pmptey
Coplact iSO {or
No Yes W pmiabanee f
l nopdaid,
i
..
I M proshkane, ’
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23.1.% FC3 - No Current on Metering Screen ! EMGP3S CT Inputs

Is CRIPDS i
conistler Refer (o EMGP36
smmarfratig on ——No—» Communlcations
|ha Ethearne o id
Nutwrerk?

Yo
. A

Witk thatvpham
emmalsr chuk o
Lstira propar .

etvent flow en ," '\r e T P
b ¥ OT i | Rexprinng FWGPIG

Eﬂm?a? YW"? sultinys vkay 7 rantnlier

mrreant ingite i
{mngd of 0.5 " o DomestlT |
ampsl e sellings |
L]
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Ne
¥
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at lme & meapume i
e o s stncant Possllido ity Chesldetightan
locuratprosort [ VP wikg [ oo g
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T
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GTe?

i
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R ENLEEE
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2314 FC4 -NO AC Voltage on Metering Screen/
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23145 FCY5 - EMCP3S Control Power

Confidential

CATERPIELAR’

e

e

RUN LED
{heghing 7
{rmgasdiens eoloy) |

o
* »
ta Mg +24VOIG -
1o termingd 83 on
tie EMGI3S
chnlplgr ?

Yur

Ie there & nepaties *
throretedla °

lermirs] B4 on i

CMEP3S consules ,

I

Yry

I st 2 grovnd
vilre comtetat In
the grovnd
eonnackr on
EMUBRE

eaniiallor 7

bettots

B 2

Rio— Nissing +24V0G E—Bolidianr -

N & Kissing negolive —Solution—

N ,.i Milrsing grounst I—Snmﬁo'n—h

i romivel powey
problnm prenent

Coneull drawings
sivtd Carnect
PTG i
tormins! 63

Cohsull drawlngs
and Cunneat
ragaliva ko
Tt 64

Gonstil drepings
ans Copnagt
oM ks e

grevstird comesior

Possilo faully '
)-‘ P owerLym: blogi ] —Bolulion—e

Pag 144

CONFIDENTIAL

Replua EMGP !
cantratier H

eyl 2

J43-329
WTURO0000498

JA 00003293




CATERPILLAR EMCP 3.8 TRAINING/TECHNICAL MANUAL

23.1.6 FGC§-A.LC. Potential Voltage
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#3.1.7 FUT - A.C. Control Power Voltage
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22,19 FG9 « Enging Run Relay
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#3.1.41 FC11- Digerete Qutputs

EMCP28 CONTROLLER RELAY OUTPUTS
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. CATERPILLAR ENICP 3.5 TRAINING/TECHNICAL MANUAL

24.1 APPENDIX A: Generator Domand Control Example
24014 Generator Deand Comirid

A Qenceator is gewoyed fom e buy when the bus kW draps below e remove setpoint
fhat 15 1hs ondine Generator capacity misus the Minimom Rescrve cupneity {user
adjustable) and & Remove Differontial (user adjusisble) of 2 single Gense,

A Generator is added to the bus when the bus KW rses above e add swipoint that is the
emline Cienerator capacity minvs ic Minimum Reserve eapacity (user adjustable) of a
sIngle Gensct.

Bystem and Genedator Demand Seitings:
Total Gemaentvr plut, capenity: 2% 75010a— 1300kw,

Min. Reserve kW 1025 kW
Romove Dillwmstial; 100 k'w
Remaove detay ow; 10 tuinrtey
Ad4 dclay Time: 10 seronds
Tmedinte Add Resarve: 925 kW

Kavmple * Removioy Priogiby #2

Bus kW 00 kW

Remove Condition:

Bus kW < Qopsizs  Mim Rosarve KW — Remove Differeptial
I00KW < 1500 kW — 1025 kW - 100 kW

VKW = 375 kW

So, ifthe hus kW drops and stays beacath 375kw for roore than 10 minutes, the priacty
#2 Censet would be romoved [om the bus wnd ge mto Cooldiven,

Exsnple; Adding Priority #2

Bus KW; W

Add Coadition: Inimediate Add Condition:

Rog kW > Qonsizg  Mit Roeserve KW Bus kW = (lensize — Inmedinle Add Reserve:
IOOKW > 1500 KW 1025%W 300kW = 1500 DR3KW

300kW 475 RW INOEW 575 KW

10 the bus kW slowly sises above 475kW for more then 10 geconds, the nuxi priority
Gonerator will be added. In cage the bus kKW changes fast and exceeds the humediate Add
Reserves STRCW the noxt peionity Grenerator is addod to the bus with no Gme delay.
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24.2 APPENDIX B: Enginé Data Tahle

CATERPILLAR EMCP 3..5 TRAINING/TECHNICAL MANUAL

24201 GSC
DESCRIPTION PID
H{'Y Pesition [ogr
Alarm Word F460
Shutdown Word P46l
REM " T o040 -
Filiernd CGil Pressure uosd o L
Coolat Tomp 0044 .
Baliery Yollage . F(13 o
Hour Moler o 005E
Spmu Alamny F462 o
Spars Shutdowns e . | T483 _

, Confidential Papo 154 Revy)
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CATERPILLAR EMCP 3.5 TRAINING/TECHNICAL MANUAL
24212 APEMH

DESCRIPTION PID
Alarm Word (L3W) FL7 ]
Aduny Word (MSW) HCH7
Shuidown Word (L.SW) FCOR
Shutdowi: Woed (MSW) FCOB
Attuospherls Prossure Q053
Boost Pressire Unss 2r
Air Filler Ruslriction 0058 - .
Lef Tt Tnlet ragsure | 005C 5 ]
Right Turbt Inlet Prossuce DOsK i o]
Total Puel Burned (LEW) - OOCH o
Total Fus! Burned (MSW) : ODCR
Pereet Fogine Load F118
it Prossure Differential F408
Troel Progsvwe Dillerontiul : 1410
Adter coolant Temp E420
Right Exhaust Temp . 5440
Laft Bxhsust Temp D441 ) _
| Crunkesse Prossurs a0y . ;
- Eiltered Fuel Pressure ES0F —
Right Air Filler Restriction F51F

Confidential Pagi 159 ' Risy2,2
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24.21,3  ADRM I Gny

Conlideuiial

CATERPILLAR®

Device DESCRIFTION FID
ADHM 1H {(Master) GAS FLOW F5BE
ADEM UL (Mastey) TOTAL HOURS (1.5W) FC2T
ADEM 11 {Masiog) TO¥] ‘Al HOURY (M3W} FC2D .
O, DIFFERENTIAL '

ADEM T {Master} PRESEURE 14013

| ADEM m [M axter) UNFILTERED OIT, PRESS 414
| AEM 1 I {(Mustor) O, TEMP . 530 ]
" ADFM 1 (Master) COOLANT PRESS FA8D
ADEM I (Master) | FIOEL TEM] F3ib
ALEM I (Mastsr) ATR FUEL RATIO ESl2
AV TU {Mastar) TLET AIR PRESSURE ESBA
A TI (Master) TILET AlR TEMFP | F51
ADEM I (Masten) NLEY AIR FLOW F51E
ARGEM IH {Slave) Cylinder lgnition Timing #1 Dooan
ADEM IH (Mastor) Cylinder Ignition Thning 72 neaodl

ADTM 113 {Slave) | Cyfinder Ignifion Timiog {3 noop42

ADEM 11 (Masloer) Cylinder Ipnition Timing #4 | 00043

ADIEM 11T {Blave) Cylinder ipnition Timing 5 100044
ADEM T (Mnster) Cylindor Ipnition Tinviay #6 Doon4s

ADEM I {Shive) Cyllinder tpnition Timing #7 TG

| ADEM TIT (Masler} Cylinder Lpnition Tindng 48 DO0B4?

" ADEM ITT (Slave) Cylinder lgnition Tiaing #9 | DOOBAE
| ADEM 1T Jing I {Musster} Eylinder Ignition Timing 410 | DHON4Y
ADEM 1T (8luve) Cylinder 1gmition Firrduy #11 0004A

ADEM TIT (Mauster} CyHinder lpnition Timing #12 | DOO0AR

ADEM T (Slave) Cylinder Ypnition Timing #13 1pU4C ]
ADEM 1)1 (Magter) Cylinder Tymilion Timing #14 | DOOMMD ]
ALRM T (§lave) Cylinder Ienition Thoing #15 | IN004E
ADEM 1 (Masten) Cylinder Iynition Timing #16 | DOGO4T
ADHM 1M (Slave) Cylinder Ignition Timing #17 | DO0BSD )
ATEM 15 {Mastet) Cylinder Temition Timing #18 | DOD0SI

ADEM 1 (Slave) Cylinder lguition Timing #19 | DODOS2

ADEM I (Musier) Cylindoy Ignition Timiog #20 | U053

I ADEM T (Slavs) Cylindor Secondary Voliy #1 DIGHB
ADEM TIT (Magter) Cylinder Seuondury Volbs #2 DVOOEC
ADEM T (Slave) Cylinder Sceondary Volts 13 DHMIED O
ADEM VT (Master) Cylindor Secondary Volts #4 | DODOLE
ADLM 11 {Slave) Cylinder Secondary Volts #5 DOCUBF

Puge 160
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CATERPILLAR EMCP 3.5 TRAINING/TECHNICAL MANUAL

et ot

ADEM 10 (Mastr) Cylinder Secondary Volts 961 DO00F0
ADEMTIT (Slave) Cylinder Seeondary Volis 72 DODOE]
ADEM YT {Master) Cylinder Sceondary Yolts #8 | DOOOF2
ADEM HI (Slnve) Cylindey Sevundimry Vokis 3 1 DOGOKY
AD)M I {Master) Cylinder Secondiry Volis #10 | 1U00E
ADEM X {8lave) .| Cylinder Sscondary Volts #11 | DOAODS
L ADEM I (Masler) Cylinder Secondary Volis #12 | 7300006
| ADEM I {Blave) Cylinder Becondory Volts #13 | DOODET
ADEM TH (Master) ylinder Secondary Yolls 1114 | DEOOFS
| ADEM 111 (Slave) - | Cylinder Becomdney Volls K15 | DROOFD
ALEM NI (Masker) Cylinder Secondary Volls #16 | DOODFA
ADEM IH {(Blave) Cylinder Secondary Volis #17 | DUOOFB
AIBM I {Mastor) Cylinder Seoumdory Volls 118 | DOBGFC
ADIEM I (Blave) Lylinder Seeundury Volts 419 DOIOFD
ADEM. I (Masien Cylnder Seuiudary Volts #820 | DODOEL
TTSM (Mastutd Cyliuder Temp £1 J430
FTSM (hlpstin} Cylinder V'emp #2 431
. | ITSM (Mastue) Cylinder T'omp #3 Ji432
TTSM (Musier) Cylinder Temp 34 T413
ITSM (Muster) Cylinder Tenp #5 4
TTEM (Muster) CylinderVemp #6 F435
TTSM (Mnsker) Cylinder Teop 37 F436
TTSM (Master) Cylnder Temp 178 F437
TTEM {Master) Cylinder Temp #9 F438
T80 (Master) Cylinder Tomp #10 F439
TUSM (Master) CyHoder Tomp i1 F43A
I'TSM {Masicy) Cylinder Tomp #§2 F438 -
TUSM {Mnster) Cylinder Temp 413 | aC
YTSM {Mastcr) Cylinder Temp #14 FA3TY
“| KIBM (Mastor)  Cylinder Temp #15 FA3H
I'TSM {Masticr) Cylinder Temp #16 FA3H
ITSM (Moster) { Cylmder Vemp #17 P59
TTSM (Master) Cylinder Tenp §18 F599
ITEM Dvlaster) {ylinder Temp #15 F59A
TTEM (Mauster) Cylinder Tomp #20 i
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CATERPILLAR EMCP 3.5 TRAINING/TECHNICAL MANUAL

M A E4 ADER U Piesal

DESCRIPTION D
Alarm Word (LSW) FCAYT
Alarm Word {(MEW) BC7
| Blutdown Wond {LEW) HCDE
Shuld uwn Word (MSW) FOR
anwphm‘m T'yessurs 0033
Bavst rassnre (0355
Air Filter Restriction 0058
Leoft Turbn Inlat Pressnic 005C
Right Turho Infet Prossuce BOSF
Total Fuel Burned {(LSW) 00CH
‘Total Fucl Burned (MSW) 00C8 ]
Poseent Enpine Load | F118 |
Oil Pressure DilGarentind R i
IFue] Pressure Diflkeential P40 ]
Adtor vaslam Temp F420 ]
Right Exhaust Temp FAdN
Loft Lxhawst Temp 1’44}
Craukeass Prossure 1’509
Filtured Fugl Prestns [l (1l
Riphi Air Filler Restristion 5T
Loty Aerllll..r I{aslricmm F520
| Fudl Cunbmnpmm Rate E8%5
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CATERPILLAR EMCP. 3.5 TRAINING/TECHNICAL MANUAL

24.3 APPENDIX C: Typical PLC O Table
24.3.1.  Gewerutor PLE
i, B fen s s o B aonad dnpndy el alimils
DISCRETE INPUTS | wi DISCRETE OUTPUTS
IN | TERMIN|  DESCRIPTION oUT | TERMIN DESCRIFTION
AL AL _
Wt | 67 | GenCRAUR CRY | 4142 [PLOOK s @
IN2 | 68| Geo b tripped CR20 | 4643 |OpemCB
N3 69 RIW Emergency stust CR2b 44
| IN4 | T Hngine Shutdown Fault | CR2e 45 ' ]
IN5 | 71 | Cruik Terminale CRY | 47-4 |INGRUN
L 72 Battery Charger fanl R4 4950 | Close OB
17 | 73 | GenmouniedBke AUX |€RS | 51-52 | Close (B
68 | 1 T spue CR6 | 5354 | Sparo
1:9 78 1 Gen G Pulltolockowt [CRT | 55-56 | Spare
G | 76 |LowFud CRRe | 6057 | Spare
EN | 77 THighFusl Crygb | 56 | Spae
B1Z] 78 e tank malfunetion CRAe 50 NIA o
L13 | 141 | Ground fub ere | 12412z [ Na ’
T:14 142 | Gien Brkr conneeted CRIO | 123-124 ' N/A
ti5 | 143 | LeemBSTOP CRI1 | 125-126 | NIA
g | I CRIZ_| 127128 | NiA
AN CR13 | 129-130 | N/A
L8 NIA feris |z [va
T.19 A | oris | 133134 | A ]
120 NIA CRIG | 135136 |NA
21 NJA CRI7 | 137-038 [ WA
122 NIA } CRIZ | 139-H40 | A
25 WA
_ Confidential Payo 163 Reyd.2 -
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| CATERPILLAR EMCP 3.5 TRAINING/TECHNICAL MANUAL |

342 Gensritor PLC 170

[ ANALOGINPUTE ANALOG OUTPUTS

IN | TERMI | DESCRIPTION | OUT | TERMT [ DESCRIPTION
MNAL . NAL

IN1 &7 | Spare CRT | 15,148,17 | Veltage Conlrol

IN2 o8 Spare RIn | 18,19,20 | Speed Control

24,313 Utilitp/Tie PLC 10

Bpdote: el W drawdigs For sctual input wid onipitn
S

[ DISGRETE PUTS : DISGRETE OUTPUTS
o | terminat DESCRIFTION ¥o | terminal DESCRIPTION -
11| 67 |nility OB Aux CRI | 4042 |PLCok
L2 68 | 'Utility 13 ipped CR2u | 4643 | Usillty CB Opun
13 | 60 | (86)-32 lockow crzb | 44
b4 | 70 | Uity Relay 27/811) CR2% | 45
15 |71 |utilityRelay 32 CR3 | 47-4% | Uity Fail Test
I 72 | Utility Relay fault Cra | 49-50 | Wiility CB Clinse

17 | 73 | Gty ChsLoskont CRS | S152 |UtlityCRClose |
18 | M |Spae CRG | 5354 | Rov. Power Inhibit

£ | 75 | Utility Gronsl Fault CRr7 | 5556 | Bpars

(110 | 76 | Ullliy Relay GFTrip | CR8a | 6057 | 1% CB Opoa
1 77 Utllity CB Nol conmiected | CRED 58 Spunie
1112 78 Utility €B locked pm | CR¥e 59 | Spam

B3 | 141 [ 1eChAux CRY [ 121-122 | 'Tio CB Clase

w4 ] 142 [Tie OB Trppud CRIG | 123-124 | Tis CB Close
115 143 | Tie OB locked mnt CRIT | 125-126 | N/A
WE!_E. 44 CRIZ | 127128 | MHA
EVT | 145 | Tie Relay fault CRI3 | 129-130 | N/A

T:18 146 e CB Not conteoted CRIM | 131-132 | /A
Lig 147 | TisCh Gmun_d I*'a_ult CRIS | 133134 | NfA

120 | 148 [ N/A, CRIG | 135136 | N/A ]
12| 149 | A CRI7 | 157138 | v/A
122 | 156 | WA . GRIZ | 139-140 | N/A

onfidential Pape 164 Ruy.
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CATERPILLAR EMCP 3.8 TRAINING/TECHNICAL MANUAL

243,54 Muster 170
M b i e RIS AR I PRHE VIR ST
DISGRETE INPUTS e DISCRETE DUTPUTS
WG | termingl DESCRIPTION o | terminal DESGRIPTICN
Blat 1 Slat 3
Tnput Power o1 1 Horiy
a2 5 Master /0 ok
Hiot 2 03 2 Test with load celny
Il J Hurn silenca R G Mor-Eusential Load Shed
EET 05 3 | Lovel 1 Loud Shed
k3 |7 5 | tood Shed Switeh 0:6 7 | 1evel? Load Sled
14 6 24V Battery Charger fail | 07 4 T.evel 3 Load Shed
) 3 Ingine Rem Reqguent (8 8 | Lovel 4 Loud Shed
L6 7 [hot bus
17 4 Bpure Sloed
L 8 Spare . 4 L §[xtm
02 5 Spatc
O:3 2 Sparg
e} 6 Speme
8 5] 3 Epare
& 113 T Spare
o7 "4 Spare
|G 8 Spume:
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CATERPILLAR EMCP 3.3 TRAINING/TECHNICAL MANUAL

CATERPILLAR

CONFIDENTIAL

24313 Distributivn IO
o SR e vt iy Bl pRaris fien] e S
BISGRETE INPUTS o DISCRETE OUTFUTS
O [torminal | BESCRIPTION | o | terminal DESGRIPTION
N j Slotd Slotd .
1 Input Vower ol 1 5201 vpen
. (12 5 5250 eloas
934 2 5202 open
13 1 5211 olosod O 6 52132 close
£2 | 2 |52 Bellivipped 08 3 | 5203 opem
I3 5 [ 5202 closed 06 7 | 5203 close
1A 6 52002 BelliTrippud G:7 4 521M gpen
(75 5 [5200 closed o8 | 8 |52nicie
L6 | 7 | 5253 BellNripped )
$7 | 4 504 clowed | slot5 -
B8 | & | 52D4 BoWTrpped 0l 1 | 5205 open ]
. G:2 s £ID5 close
Hint 3 03 2 . | 52D6 vpen
11 5205 closead 04 6 | 5206 close -
I:2 3205 BollfTrippod 05 3 52137 npen
1.3 | 3206 cloged _ 6 T 3207 chose
L4 5206 Belli Tripped 07 4 52008 open
L5 5907 closed O ¥ | 52D8 close
16 52D7 Bell/Tripped " ]
7 k{pgipe Run Request ~
18 - { Mot Hus 1
Coifidential Yage 167 oy, )
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CATERPILLAR EMCP 3.5 TRAINING/TECHNICAL MANUAL

24.4 APPENDIX D; Alarm Classes and Actions

24.4.7.1  Atavan olaxs ovesoiew ighie

ALARM ALARM ACTIONS

CLASS TYPE
A Pre-glarm | annunclated
H Pre-glamm | annunclated + hom )
c Shutdewr | Annunciated | hoon 1 soft wnloading -+ cooldown
] Shutdown | annunolated # hom + eooldowr

WWHE Shuldown | snnunciated + horm + soft uplpading

F Shutdown | Shuldown: é_r;m:mlated + hom )

CONFIDENTIAL
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CUTLER HAMMER LY MAGNUN DS SWITCHGEAR MANUAL

Cutler—Hammer _

IBUHOTHNE

INSTRUGTIONS FOR MAGNUM IS METAL-ENGLOSED LOW-VOLTAGE
SWITCHGEAR ASSENBLIES WITH MAGNUN DS BBEAKERS

HAead and vndersand thess nstiuations befors attempt-
Ing 10 unpack, assermbly, oporaly v salnlain ks lype
Bhuimne,

All presthie zontingonctos which may adsa during nsial-
Intion, opatation or nisintenance, and all detalls end
variatons of tia equipment do not ppon i be csvered
by thess thetrutlons, [f fuidher information ls desfred by
mirchaesy regaitding b partealar inalsButlon, opermtion
i sirainlarenee of paticular equiprnesn, cortast e ool
Culler-Hammnr moprosemetive,

A DANGER

METAL-ENCLOSED LOW-YOLTAGE SWITCHGEAR
ABZEMBLIES COVERED BY THESE INSTRUCTIONG
ARE DESIGNED ANDTESTED TO GFERATE WITHIN
THEIR N MEPLR‘FE RAT!NGS. OPERATICOH OUTSIGE
OF THESE RATINGS MAY CAVEE THE EQUIFMENT
TO EAIL RESULTING [N DEATH, SERIOUS INJURY
AND/OR PROPERTY DAMAGE, .ﬁl.l. BESPONS!BLE
PEBRONNEL SHOULD LODATE TH MENT
HAMEPLATE AND BE FARILIAK Wﬂ' THE

INFORMIATION PROWDED ONTHE NAMEPLATE.THE PR

MAGNUM 08 NAMEPLATE 18 SHOWH IN FIGURE 1.

PURFOSE
This Insimiion renual b expressly indended to covor the

instalieilun, opemiion and melrdonones of Magmum DS
Metal-Enclostd LoweVollaga Bwitchgany used wilh
Mapoum DS Power Girouit Brealtess.

For appileatton indormation omstd] Bpp lleablo deserpive
Iadtetins, spplication publications antéor tho appicrble
Irajustry stantands,

For installatlon, operation s muintennnes ol Love
ggilzga Power Cheult Braakers sss bapamia striolion
VR,

BAFETY

At rafaly codan, aaisty slantards dodfs regulationes must
bR siriclly obaarved in the inatalialion, operalivn and
maintenanca of thig aquipment.

'& DANGER

THE DANGER, WARNING ANR CAUTION MEZEAGES
INGLUDED AS PAHT OF THE PROCEDURAL STEPS Y
THIS MANUAL ARE FORB PERSUNNEL SAFETY AND
OTECTION OF FOliPpMENT FROM BAVILGE, AN
EXAMPLE QF A TYPIGAL WARNING LABEL BEADING
I8 SHOWR AaaVE THIS PARAGRAPR 1O
FARILIARIZE PERSONNEL WITH THE TYPE OF
PRESENTATION, THIS WILL HELP T ABSHRE THAT
PERSONNEL ARE ALERT TO THESE MESSAGES. 1N
ADDITION, THESE MESSAGES ARE ALL UPFEB
GASE AN BOLOFACE,

quTCHGEAR INFORMATION

Flatrs 1 3ank Migpion £ Rullrg Rameplabe

PAAIE | T UEA 22

Ebloctivo Jeuary 2003, Gupsisaile L3, 226070 dalerl July 1599
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SECTKIN 1: INTRODUGTION

11 GENEMAL.INFITRMATIN

Magnum DE Sviiehganr wsemblies with Magrum DS
Luv-Weltagn a5 Prvver Givint Breskers nonird amd protes)
Powar diils dretgh BOH valls s snd inlerupling
rmpauiies Taongh 100 kA 21608 volts, The swilvhpesr
uryernlbily i3 varrposed of vordoof sections lut e Ar-
Tanged Ta sult the customer's requiomeante. Megrm D3
&dlllchgenr 14lizes & fme Wigh siciura dasiyn cormisting
alvansus comlinainm of Magnum DS LowVoliags e
Peswar Glreulit Braahers and alpdliany compaaments (Flipga
1-1). Rour awcesalble bus smi eagls compuriment provide
space lor cauremions, malrtaites ond Inspecton

This Instiefon monual conluins mpodan precodums
and inforrsatlon perinont to the sesiving, handling,
stomge, [stulktion, exaration dud malntienence of
Mgrum B Low-Voliage Switchgasr, Infarrisilon
peovitud In tils instuolion manual and by other supplngt
dopitmamalim grlfor drsings choukd bo read amd
unduratend by all petimmal reeponeible for cupandslan,
opbration or molfamnae, FamiRization should alvays
Include 1he chamstadstlcs af puith plede of equipment
cantangd in ar maunial on Din wwdlshgoor assembly.

© Figuee 31 e Megmam D8 Live-Yoliga indony
Swllhgear (Roak View?

Pragar bwtulistion, apsrmtion and mofaldsanae g
asEuniia) 1o nssure confrogd aotisfactony surulas from
tho aquipmast, | sieat net be Instafled in places whess
T wiit b2 roquitad 1o dperate gt vollags, cuennts oy dmd
capacHins grantes than Uriss for which it vins designed,
o whery the anvironmila) convifions sre dity, cormo-
slve, i oF othanyiss e or unsuitable. X
{Hek ANEI G87.20.1 for shrwnanat apemlios conditons).

Tha bifssprstiorn: gheen In tide sanusl aymites o both
drv-oud gt fced Magnum DS awiichyear aeasmblion
unlesn ptherviza noled.

1.2 BAFETY FEATUIRES

Feagh Magnum DS Arasmbly = wamdastuned with hulitdr
Interincks and safoty rlated lekbives, They are provided
lo reduca husardn 1o eperattiy persenne! and provida
Jroper operaing SeqUINLos,

& DANGER

MERE-ENDLOSED LOW-VOLTAGE SWITCHGEAR
ASEEMBLIES ARE PROVIOED WIT WANY SARETY
FEATURES, NEVERTHELESS, THEY SONTAIN POWER
CIRCUTS WITH HaH FAULT CAPACITY. THE
VOLTAGES AND POWER | EVELS AVAILABLE IN ‘THES
AKE GONTACT WITH DARE
CONDUCTORS DR TERYINALA EXTRENELY
BANSEHODE, ANB [5 LIKELY T0 BE FATAL ALL
POWER SHOULD BE TUANED OFF DF ADEQUATE
PROTECTIVE EGHIPMENT USED WWHEN WORKING
INSIDE SUCH POUIPMENT. IE ADDITION T THE
HAZARDS INHERENT TO FAE STTOHGEAR
ABSERIELY ITHELE DPERATION BY UNQUALFRD
PERBONE MAY L‘:A].IL?E DAMARETD LONNECTED
EQUIFMENT AND NUURY TO OFERATORE OF
GONNECTEDR EQUIFMENT.
UNPER NO CIRCUNSTANGE SHOULDTHE
INTERLOGKS OR OTHER SAFEIY FEATURES BE
HADE [MOPERATIVE, A% THIS PAY HESULT 1N PEATH,
BODILY PUURY OF PROFERTY DAWAGE.

0 PROTELT PERSONNEL DLIRING THE
INSTALLATION, GPERANON AND MAINTENANGE OF
THIS Bry w‘l& FOLLOWING PEACTIRER
MIST BE FO :

FiTN
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§BO1A0T001E

Fagud

1.4 SAFETY PFRACTICES

‘Typo Magnum DY Low-Vollage Swilchgoar  gomplax
high gurrent slochieal egipmant, i 1s deslties] {o oporls

thin thy voltaga end qurront imlistisns shown on e
namepinte {Figue +). Do not apply thia coguipment &
'H,yqlems with el sndior cufrents In exoess of thow
inils,

T, Only queliited clacltrdal pesonnel famiiar with the
songniellon and operalion of this eyuimnet snd Tio
pszorintod hatraids sholild he pamiftod fo work on
sttoh aiuipment. Addlio only quaillied parsermn|

-should be pemuiited io Inalall or opemle sioh sguip-
menk ’

2, Alwu-‘ys b cettaln thal 1he pimary and saconday
alrcuits ore de-energized bolere attompting any
malntenanco.

#, For myximum selely, only Inseit a complafoly ns-
sembled brealar inlo an ansrglzed ool From couse
and inler-pole bartore arp safely featurss and must
ha In plae when energizad.

4. Always ensure hiat drawout cireult boake: ers in one
of four dosigned positlens: "Goniaet’, Tast’, "Dlscan-
nadl or “Withdmwn”. A cireull breaker permiltad {o
temain It an ntermartate peslion couid resul in
eunteal dlieults bring improperly contacted causing
Hlhar aguipment o malfunstion.

5. Do nol emove agoess covers imlons the dienlts o
be expoad ere de-enargized.

8, -Use callorated 1esl equipment of known rolisbillty (o
nonfiren Shat ol edyruils wra te-enprgfzad helor
serviolng.

7. Adler maintenance, be cartsin evary sunent rang-
foimr seonirdane sheai s complately sonmpsted or

shonetd,
& EDANGER

~ TFTHE SECONRARY GIRCUIT OF ANY CUR

HENT
;[BAN!:?FQBMEH 15 LEITI‘ OPEN WIH‘IQHT LQAD, AND

1
RANGERCIELY BiGH YOLTAGE VS DRVELOPED
ACRORS THANSFORMER BECONDARY TERMINALS,
TO PREVENT BEATH, BUDILY INJGNY OR ELECTRICAL
SHOCK, EITHER DE-ENPRGIZE THE CIRCUIT BY
OPENING THE BREAKER, OR SHORT GIRCUT
CURRENT TRANSFORRMER SECCNDARY TERMINALE,
BEFORE PROCEEDING WITH WAINTENANGE.

8. Alwaya ba tariain that all ussambly hardwems (8 in
plaga and bolted Aghtly befoke Inaaring a drawout
clroult brensker Into fts ¢omparimunk.

& WARNING

FANVRE T¢ FOLLOW THESE DIRECTIONS COULL:
AESULT iM DEATH, SEFIOUS BORILY RJURY OR

PROPERTY DAVAGE.

14 QUALIFIED PEREONNEL

Far tha purpose of opgrating swichgear sassemblies, &
parson whe haa baen thoreughly trained in he opedation
of the clicuit hreskem and any [nolided mstrumentetinn
nnd who hag sompleta knawledge of the loads onnecter
ta the asserably may ba eonsidered jo be & qualiled

PErsolt.

For the purpose of nstalling, inspaciing and maistliing
switchgear assamblng, a quaified poraon nust A1 5O ba
{horoughty freinad in ragard to s hazards inhetent fo
worldng with tlacttichy und bt the proper way Yo perlorm
sueh woile, The individusl should be alle io da-vnnmizn,
olear end tag clrulls In uesordance wiih satablishod
safcly practices, It addifon, the Inddvidial atould he
aquinped wlih, and trainet I the use of, pratootive
anuiproent (rubher glavos, fineh clothuy, elo) for thase
oucasions vhen 1 e mal possitds to de-eneglze all
GRalilta Hefore doing malniemance woilt 10 e arer.

1.5 PREGAUTIONS

1. If reloys ore Inehited, remova gl BloeKing, Uhinok
suntesl oivouits {excapt voltage snd curent tans-
formar olrouils} o7 grotmds and short dreults
haiove applying #onlml power.

2, Goanodt the assarbly to the stallon grmund eafare
applying any powéan

3. Inonze of Mg, ta nok uya lgulki fre extinguisher unii
all cirouits have bBeon discormeted,

A, W an kdoor assambly bs to be stored priet e lnstala-
tion, { st be protested from fat wenther aird kept
fras of condensation.

%, i an sutdzor pasimbly s to be stored pror to
Insteliation, provisions must ke rde Jor onaratzing
fhio spawo hoaters 1o pravent sandensation of
moisture side the assembly

1.4 OTHER PUBLICATIONE AND DOCURENTATION

1n addilen 1o this struction anual, other prioted
Information and decumendaticn 18 suppliad witht such
asaambla Tiie acdoiforsa) Informimtivg will inolaele, bl not
nazessariy be Imiad to, o Magnum DS Low-Voltags
Pawar Gicult Brenkay inshucion mpnual, amangemest
trawings, and cannacton dlagrams,

Eftnathea Jisnury 2005
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GEGTION 2: REGEIVING, HANDLING AND BT0RAGE

2.4 GENERAL INFORMATION

Mugnum DS Matal-Erchisd FowValags Swichgaar
nssomblies we shipped in one or mora shipping groups,
depending on tho nanber of verlical seoliona, of tha
limiraiiong of hmldilm{:,blcﬂ[ﬁw at f1e knstallatlay sie This
wonkd usyally b up to fivn vortical sentons for an ndoor
sasembly or up to thres of four secfions for en outemi
eynarmbln

Imdowr slifpping groups are snsured by Jug bolie to
wooden akids thar extetdt boyond wl sidos of the
silahigoar, Al shimiug seclions are chipped s us o he
protaetexd fiom the wealhr durvg shipment but are not
suitable for atoraga sutdes as shippeg, Qutdanr
azgemblies vre nod wantfienprost unil completely
swsambled. Treat Fom tha eame s door equisment
anlt flly ansstribled, .

22 RECEVING

Wb 1 evitahgin sssembly renthos I detinution, the
prchaser shouid ohock the materiul recelved rgainet the
shipping HST 10 ha corlal thad sl Remn have anfvod, Note
anturataly any dhampinaiss. Each alipping (g fx
plalaly maked with or accomprotind by en ientllylng
uhap order nuniber, yersstal order mmbey ondd lpping
vesigti. Faohy shipment ndlodos o sontents (st witlsh e o
part ot the overall packagr of shipping popoim. T avold
tho logx of any purls, e ventonts of eseh cuntaliner
Should be parefully cheohed agninst the packing Int Do
nol diszard anp packing mlarial urtif it Iz gorat that
“avary am liws been recaived in tha Empw condiifon und
thad seriain packing mateital Wil nol be requized Intoy far
aguipment slarge, Eurger fems, sieh A% Inthaar baveling
iliiers, wre ohipped In kopmale witors. Clhar lssee and
ymmounted Hams may b puvked in the samo box as he
Hiter Tz 2413, Thage ltems, such a8 shiphing sph
hurdeare, shald ba fogged i aed set astda In a gafes
lanndivn aabf the aysernbly hian bren sat h i fin
posiln,

Cuipmenl shlppsd from o tustery ks enrefully paeked
and inspected Bifor 1u ik depasture, On porasian, hovy-

If any damage ks tound, e 5 Yemaga olaim immediptaly
representative. All elein should ba fled /s soon os

possibie and elude appliugble part numbiom, abop onfer
nunikeng sndfor yeneral drdor nurbirs,

23 PRECAMWTIONS

11 18 pepferabily 4o axe an aviboad arate when moving
the Aesumbly. Gireumstantsy at the inslaliation Inaation

evay, ety demage Is Incurved dusing ransporation,
With Tha Yranspostation canler and notliy u Guller-Hammer

Figwre -1 Ciarton Gontatring ndoor Litor Assamidy

iy pravan (he use of an evsthead amne for all
eiment, in nuch nstanoas, te caefl usn of roflery
uan be empoyod Although the msthols for meidng
Indeor ansd uuldaor asssmblies ara slinllkr, e
leeinlques vary slightly, The differsiees aic hghlighted
in {his suction: . .

234 DVERHEAD LIFTING

A DARGER

FAILURE TO POLLOW LIFTING INSTRUCTIONS
COULD RESULT IN DEATH OR SERIQUS BODILY
INJURY. REATH INSTRUGTIONS FOR LIFTING
SWITCHGERR PRIOR Ti) ATTACHING CABLER,
CHAINS OF SPREARER BARE,

Intoor Anzemblios: For aaga ol handing by &mne, sach
Intibor shinning group b equippad Wit A fiihg plsta thar
ontends thi length of the elipping group, The illing plite
Iis ddosignas aad plaged surh that nopraadar bar koot
requlicd Balween the ifting cobles (gure 22, Spreador
bmrs uam, howewar, ba wred [F ihe overdend cpaos s
limifted for somie uss, In addfan 1o the bull n ifting angla,
AL on lifl phefas aro atteched G e font of coch
Bwilchgoar slﬂglapiug sechion to provids stabiige while
Hifing, Thisse 1ifl plales A not provided pe the prmary
l{lﬂn? means and-sghould obly be Wilized o o manns of
poviding slabilily, The primoyy Efing mesre shoutd b
aehieved by usg of thi il In Giting anglos ooated sver
1he bus conyas iriserd. After instalinhion, thes bolt on 04
Plules can be romova! and diseaded,”
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Toga !

Figuine 22 Indloar Awsueatly Liiiing Mothod

Dindoor Assembily: iy plalus ase aiachesd slony e
‘apsembly buoe af b iyl sad rase for crens cable
attithmens, The mathotle usnd for Iing &n culdoo:
arpembily sre ehailar 1 thosa waed with wa indon
asnemhly, eonp! that aprordor bars, o1 o, tawst
he pliud beivann |t cebles lo prevet dgspman
davpnggn (Flgte 2-8), it i Fam'ﬁ that the cabiles Wil
Knieh the ansembly iy s iling procesa, pleee
apprpristely sized huote? slong tha sides whem eonlust
could be made balwaan ha dabla A the equipmsit.
“Thiiss Wil preweesssd dsineagys eausisd by the [ing erbies,

232 RDLLING

1t duning the moving =id positioning precesy itis ma
feasibie fr usa an ovarhend crana, the ewipmen can
b movad on censiniion roflers, The shipplay skids an
Tadonr rsambling of the hanvy sies! haws wr vusdony
asxaniillas s used dirorly when wofiing. I cunditiens

sy

Fpure 2-3 Quickisr Asgambly Liting Meifod
siee sunbz that the Indoor ausemblles cannnt by mllad inip
poeiiion with the shipplng sklds fn placa, Ihay mey be
ramavad Gelore reling {he ssvemnblies. Foy bast vostle,
heavever, ihe shipplog skids should ba used. Use no lass
than faur ovenly p;pauad wollers for npsnmbly movament. -
Sliree squipmeil langth ean vary, cach 1.5 to 20 fonl
{457 In 510 aran) of agnipment tenglh remdres wollor. As
the aquipment 19 sarctully mover, the rollers hat

bacama Fraw at the ond oppils tha mavemoent dimatin
showld once again By l;!nnud i fha ftont tor continuod
mavemenl {Figure 2-4).

32449 SHIPPING SiUn AND LIFTING PLATE
RERMVAL

Tha waoden shipping ckid boltod to the boilem of an
Iriant asge shundd bo rapaved onee fhe indoor
axsembly I i s parmanont (ocation. Leg bulls witack
the slippinp Rklda 1o the assembly from e inside, The
bl fhat resnnin siter the skids and fug bolts ara ¢e-
rvwwed aro usmd in weewrdnyg e door sacamhly pomma-
naritly in poation {Fgure #5).

{nes #n outdeor assembly s e ik parmanant lacation
femove Whe 1iing eyes from tha anglas {Flgura 281,
Rolate 1he englins THY dagrons and reinstall, Uss fhe
angies to bodt the arsembly Lo tha foundalion:
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CUTLER HAMMER LY MAGNUM DS SWITCHGEAR MANUAL

P ft

BT8O0 E

FERIND virw
Flgura 24 Assonbly Hollng Pracrouce

W S
"t

P bae e Ton
BUPFONT O LE.
INDT BOLTED TO ETRLITILDY,

REVEIE BHOM AL LINTR
§ATH X ALOT ALz HI T3]

Higglita 26 Lifiing Angls In Plaes an Outiloor Assamlbiy

rammemonttied shd stould e gmlded, The chvasing
previdud durdng shipmant foz indeor asmmutlion In NOT
atibtemals for uikivor storage. Coveiing must be ad-
eaunte o proleel B asgembly fmm dust egd {aling
tiabiis, but lanws wnotigh ls':lrermll hefnguate vepllating.
Place blacking or e risl of tho equipmaont ta kesp
taswrriny mnterial fiom stileting i alr flovs

A fully gssemblod oufdaar weaembly requiios amininnan
ol vae dming duldeor stardge, Tha wear shobld br
reanannbly tree of dinl and cavoalve gages, The space
haaters, whinh e standard with wealinoproot apsem.
lfon, nrml ny etorgized o provant sanlapsstion,

Outdoor masankiivs which are not Dy asssinbled munt
be trepted fn tha stne manney ag Indoot’ squinient,

Figumm 2.8 Shipping SK

24 STORAGE

An fidoor switshisr aseambly wilsh safnnt ba
Tsatalled Bn put into ke h'nmedlatc!;l' shoold b
slored in & dy and elsan place, preferdly infooss in g
Kegrtod Dublding, Condithine mwh an damprivss. chinmas
fex tamprrrture, dbty or oamosive almorpheres should b
carifily nvoided, Spacii pracaniiues wre requined i (he
indans Bessmbly I3 to b atorad audenm. The assmbly
el B knpt oltg, yroll voriTatad, i waem s o
pravam eitdnrimfon, It will bo nocassayy To wansr fhe
oaspmbly aml iuslafl lempormey hoatlng emipment,
Npproximotoly 260 walis por venival sostion o/
requirsd tox svrate combitars, Outdoor toragie of
fndoor aquipment, even fixr s bylet perkd, s nol

& CAUTICN

CARE MUST BETAKEN THAT INTEGRAL GORTROL
R TRANSFORMERS ARE NOT HACK-FED,
DSCONHECT PRIVARY AN SECOMDARY FUSES,

Duilng staens . all keventitiea, whothor indoar or nut-
degy, should bex plened on & frm, Tovel sufaco. Hhis will
pravenl any Unnesussayry otralit o possiola distatfat,

Btoro Al ather sKpasiely patfaged actessury egulpment
ina cloan, iy teamisten, 1| ls recummonded that a apter
preot covay ba glerad ver tircull hreaker eadeany and e
rarnng kep) in an indoor aforays Incation vilan tha slrau
tmsathere s slored sapamialy frm the asacrmbly,

F:TN
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CUTLER HAMNMER LV MAGNUM DS SWITCHGEAR MANUAL
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Thgs iy

EEQTION : BQUIFMENT DEBGRINTION

&1 GENERAL BESCRIPTION

“The followhny drsodplions spply o stendad setilanclosed
conatrueiinm url whing, Spaclal foritma and (ol

gvldert on the davings i sthgeoms for the mposiile
swilchgear assembi Inslanlions on slendend apparatus
supl ae relays, nstrumanta, vatiled ssiichos and clrenlt
mirskers ar Included alsawhnne in stapamate nstuction
bunks orshests,

bach iopsyoltag (60D vally s helew) brlotr and otdoor
mptal-erchsed syflchyenr wssombly 18 featury sweemblad
and teated, I b usfgred b regulre o midmom ersen) of
Koy For inglallatosn.

The wwilchguar smsemblcondsts of o stadonsmy sinmlu
Yhett Ineludent one or more heg-planding vedtlea gedling
mechanically and aleeileally jalned w ysaln asngle
swminalod lnstnlation. Each Vartkm! sanlicn consbir of
Threr mrjor pae: front eormgs: e, bus compatmenl,
and bl compatment g 4-1),

‘Iype tagrum D5 motnlonclasyd swinhgear nssemblion
e sralishla for both ndear (CMA Tea 1) and qutdoor
{NEMA Type 4R) applivatons, The dreul; broakem and
dasiin feamras and sk whethor 1he intalotion he
Incaor oraiidoor. An catdunr metal-enclosed owitchgror
agsembly 16 constamted by sasembiing /e ouidoor enclp-
ures feorid & alendsid incoor avdlubperr gasambly,

Mudifinagtires onn b matds iothe NEMA 1 enolosums for
Ut In abiljs resistunt or spstioklor wenfatan! snvipments,

soduce thy mak of Hamape duing shippiag e anking,

infermation parkat aliached o the side of the ealichgear
ugsembly, Bhowld acddiional fooleg of e dreing b
nueddard, contact your nearsst Sutfar-Himmer vales ofice,
Halor {o Seolion 4.8.1.% for furiltey Infmmalen,

3% FRONT GOMPARTMENT

Tha frpnd compariment is o boltad atasl Srucivra, THS
lnaeture mey be an audiany uni béad fo ouse instu-
rnants, falags, wvilches nnd thelr eseefatid nxdly
asuipent or it sy B2 dvided into o madsmm of four
Individual eells vser to oure sicult breakers (Figure 3-p3,
Thosn individu] celts mmay alsn be usatl as neinuren)
oullz by orniting the sitond breaker s o nssockted
sialionary parts. The hingad oy e beoomes malabin
Lo muunfing instiuinsrds, aluys, pte, Eithar draw-nin or
fixed hpsakers can be medalud in s compadmont.

sthomta ars aftur inmrporaled, Thaee oposiel fashsns e [

When tlia s o e, liese prda aro shippad sepamsialy o §
nsiliation metaslves e ghvan In dmvdngs el Do

2,
H

r eurrirr w % ow
.

Figura 52 Mapnum D8 Hmeaker in Gonnocied Posiiun

Tigum 33 Mﬂgmfm A8 Brenter ag Extenslan Halls
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Aboea ancly broaker call exlsts & comgarhnan that
unnttns Iormdnal bioaky wnd contim widng lor eonnag.
thons in el breaker's swamnthiy sl o olher
tievicos. Bromker coseo! denines nnd inatrumentalen
may bo mounted on Hie door daflring tis cempatmoent,

8.21 HREAKER CELLS [DRAW-QUT)

& DANGER

FAILURE TO HAVE THE BREAKER COMPLETELY 11}
THE DISCONWECT POSITION BEFORE LEVERING
CAN CADSE SERIOUS EQUIFRIENT DAMAGE.
ENSURE THAT 'RIE BREAKER FEACHES 4
POSITIVE STOP WHEN INSERTING INTQ THE CELL
PRIGR TO LEVERING.

5 draw-oul aclls equippad fop el bresdturs, a bollac-n
ysaaita with axdension ralls suppets the braskear {Mgure
%), Thn caspeila povideg the mmunling for tho siatlon-
any sseordany gonit) diosnacihty saniacts and i
Tocated In the Topllnnl fuplon of tha bronker eell {Fge
F-4) Hies provide tho somtrol elreull interfaus o tha
vimed [ brexker. In addidon, the casselie gm—him thia
Ahallonesry groind cantact Tor the wioed levakat, tha ek

opsratad swiich ol switch), A shoding arminnl
blatks for cell mouptad fstnmment crend bnapslormens,

Fiqma g Matpiim DS Brskar Call

A malded glazs polyeater plata st the raaraf tho hrookes
enll providen mouming for the instament olass cupent
tranclemmieys,

‘The brealey oall J:mu!aus thing ,?nnltlms for the dreuit
breter ehmilad a4 “canngat®, Ttest il “digsoimet’.
Esach vﬁﬂrﬂﬁ!l peetillon 12 Indlentad by e poskim ol
tray 44 b afiell brankar ne itmoves nlo gl ot of the
pel). T ho “walhtineen® position s nitalired wimn Hio slnad)
brwaksr e ramaved from the o6l with e axtarslon rails
Tully oxended.

In tho *conneett posiion, et the primary and sooandaty
commcts e sngaged A M gfit enker is ready for
opomlien. e Teet” imitlon, only the soonndary
epatml comeets mre engegod and o seull brealier cam
e ppmratedd sloarieatly witowt energixng the poser
i), I e "disbonneet” pestiton, bolt tie pamany and
sonandary contmd ontacts we disengayed and tho
anlira st braskay i lvolted. (nfike the 'copneet™ and
“ostt poaltons, e el bmesker B ol hold captive in
tho ol in the "dequpusnt postinn

Tire dovrcan ke tleend wilh Hio broaker located 11 he
teannent”, “loat” nd "disconnest” pusiions.

Whan by Wavasiy davice, locatod an Te Timul breaker,
I5 rmosvink 1 tha *lavoninget” pogilien, e sl brester
ann lhen b frealy withdrawn out of the nell

32.1.1 BREAREH CELLYS {FIXED)

T fixtod mounted braaker appliaaiions, the hreaker is
Figielhy simported via sifi plalim andired geniraly 1o the
frontind rear of e oell. Manp simliarios oxist batwaen
Brave-cut amd fivard mounted cella, These simitadti=i fre
detaflad in epplicabls sectonn of 82,

For iamaval of & vl momted breaker lpamied fn the
A, B or € pell posiiton proceed as folows.

Biop 1: Rerovs the fround wie by diecormacting tha
grgunrl seow Jrom thefrond prest e sliow InFigura &
hi,

Stop % To temeve tha [eff Ignad braaker slop, ramavn the
scow 05 shovm in Flgure 3524 and pld 1 metal platn
forwmid. Then remows e twa screws ag sieion maFnlj;ura
%5 2R and pull e el plate b the laft and foweard,

Effguthvn Jausrny PD0O3
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kid IBETSUIUTHE

Htep 3. Remove the senoooiuy lerning bleck rantinting
braett above The hedker By removing thoe thiea surays
ey shrwn [n Tlgura 3-8, |Da bracket tan o be lled
un renwved frany i el

o

Btap 4. Romva ane barrer dbove tho kieakes by remoy-
Ing tha fobr sorews ag afawn In Fguin Sba that allech

. ha nnc Bardit 1 e call divider pan, Slde the o hardar
. forwant and ramovo i fron tha eall,
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CUTLER HAMMER LV MAGNUM DS SWITCHGEAR MANUAL

IBOTHOT0BTE ) B 13

PR

Kiap B, Bomnva 1hes matn bmokod uagandly by some
prassing tht spring-loaded tervirs) mouniing whanne! by
tursing the aemws shiowm ke Figura 4501 10 o right
until lhe breaker ey errdnals aro completely
disponnecied Jhun mrve tha Uy serws of the top of
the hrenker s shawn I Flgures 8-6.50 ond 3-5.5R.

Slep 0. The line side bandor iz removed by deconneatin
fha fwo serews fom the res call bagk pam {F g 25
‘Then sfids the Tin side barder torvant,

=3 14
!iH T 40 Gisgrdl FRIGT A B
TChaNIEG K GRANRKFT FRET CREIFE AZSY,

VM - AR SHALLY BE TII'H‘[mE‘S M LEHPEHIENEY
FEMT. Rl 10 D) S0 w6 i
BRSOL ofr TOT WA

Hgim 3550

Blep 7. Homuvn Vi boltloms half of the well divider frevne
lanaled sl s brackar, Tals Is ancomplishad by firt
ramsvang the rarmaining screvr on thy el side of the cell
{Fiytere 35.41), then somoving the Hiee smews on the
gt o of it coll {Figura 34, 771 and remavmg the
tor brews allaching the onll divlder trame to ¥ie post
{Figure 3-5.78),

Flgnite 85,51

[
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Siep 8, Memaso tha bola fem exch phase of tha line
ety sonRections (Faea $45.9),

Fiitier 35,

Btep 0. Repeal steps 3 ind 4 for the cefl locates! bakns
the bralter belng nsatverl.

[ooren
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Btup 10, Homave the top hall of the divider Trame foauted
helow tha breakey ool by semaving Mt les remmiing
Berpws holding e loft cide of the top divider frema
[Flgue §-5. 401}, Thau remova thi 90 sarews Iwkding
{he vght slde {Figure 3-5, 1077, Romova tho thus scraws
finlelargy thas Boveest i Jivgge Aned the o gerew altach-
feve Thr Ty 13 b bidfarm of the post {Figwre 3-8.307).
Hamaves tha gevan ectatvs holdbg the prst (Figune 8-
b.10P). Theh tha divitey e e b bl gy of the oull
gl\;ig)g aeehst 10 e Joad ohla eannantione (Hyoew -

BRI,
'

Fiarn 36, 107

CUTLER HAMMER LV MAGNUM DS SWITCHGEAR MANUAL.

Fag Wt

CARE SHOULD £E TAKEN WHEN THE BREAKER 15
REMOVED FRUMTHE CELL. FAILURE T TAKE
FPROFER FRECABTIONS 1N HANDLING THE
BREAKER CAN AESULT 1N PERSONNEL INJURY.

1. At lhls point the enina bresier walght is Rehiy

TR
! nur?nd by s skta platas, Care should be takon when

e brewber S <iid gut of the cefl, 1L Ja secommpnded thay
thete By u phatiomm agurl 1 the felight at the botora of
tha braakoer b s reipbusd Thal will hold fhie welpht of the
brookar. 8lida tha braattat out ezt this putform,

EliealNe dandmy 206
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CUTLER HAMMER LV MAGNUM DS SWITCHGEAR MANUAL

oo

IBO1981061E

Step t2With the breakier oub of Tho oofl, atosas is gaiood  Note that nwst 2] the Ioarishie coppel mmbeske will il -
tn 3he el conmeators {Figune 3-5.11) wnd Brenkor o atiached o by breakar gred wilf be withdmwn az ho
faratactarg [Fluiirs $5.12). roalor Ia rameaved fram the sl §Hgure 8-5. (4.

um F5.14

aZ32 BREAKER CASEBETTE (DRAW-OUT)

the Breaher cassedle suppoita o braaker B iba el and

e the movable exiension ralz os the brsaler i placed
LA . indnthe celt.

Figits 3892 .

23121 EXTENSION RAILS (DRAVMOUT)

Frar reomtrv! o & el monnted brsaker lozatad In the B 1'he extenslon s aro sithdmwn from the braaker
aell position follaw the above steps ¥ througlt 8, Then  caseatie by pulling thi: biack handies locatm? on he end

fnym Ve bun compariment diseonnect tha ioad ifa o the mitenslon jlla. Ories oxtondod, fie bresker v
tnbanles A st s Figure 335,18, With those connne-  placsd iah the deve-tul mils by aligning tho hook

tions semovad, tha bl san be flid aot ot Tis cell, Teatties lumlesel 41 euch side of fie siult braoker
FiI<[ Eiteolize Janrary 2003
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Vot 1

hmmmy wilhr the atotted feaiures It Jhe draw-cuf mils.
1 uss brealer o then pushed brio the oull Lntik 15 ropshos o
pordive lop,

32i22 BREAKER INTERFERENGE INTERLOGKE
(DEAVLOLT)

ERD, 160D, 2000 arf 2700 Anpere cioui breakers iiaa
Thes ssmme dimpnsient, Addianntly, 000 amd SXKI
Ampers breakers have the saee divatslend, o pravst
ingemtion of cimuil breaters with mismatching [oaltves,
Insuificern tenupting rotlngs, or Incomact fran sty
fnlo anls, Fnfestersnce Interocka tre pravidod,

& DANGER

B0 HOT DISABLE AR INTERFE EE INTERLOGH.
I A BAHLT OGOURSTHE NEE OF A LOWER :
CAPACITY BHEAKER ODULD RESULT IN DEATH,
EE%Q‘MUHY AND SEVERE EQUIPMENT

Thosza Inarlarstce flutorks wre slae! plns loraled on
ha floor of e Lrazhér szesdle. As tha henker Js
plstied o the coth, tho matlng pina oty s besber
Bl soves prapl A vet of comesponding R on tha

BREAKERE WHIGH WILL FIT CELL IN
- EMERGENGIES
| BREAKER CELL | ENOY
MOBR MIY-508, MDS 616, MDE620,
1AD8-804, MDE-B14, MDE.4a0,
MDS-GOB, MDB-CHE, MBE-C2D

M08 808 MOB-800, MDS 518, MDB-G20,
NDIE-616 M5-508, MDS-816, MDE-R20,
Pt MISS-C08, MDE-C16, MD3 T30
M MDS-808, MUS-B16, MDE-020,
MDSB10 MIIS 520, WA2E.421 6, MG <20
U8Rz

| shErar MDS.Col, MOS-CAE,M35-C20
MDSCIB

b8 020

MDG6aR MBS-852, MDS.CI2

MO-82 MDS-Ca

MnaGar NOWE

MIR-HAN MIRE0240

MDSEMp | NONS

MOS0 MDS-C20, MOS0, MIS-CED
OS50 M-8

MOS-A50  MDB 0

MOS0 NONE,

/IN\eramion

IN EMERGERGY SITUATIONS THE BREAKER
HETER Uﬂ TEE EIGHT WILL FIT THE CELL
TISTEN ANTHE LEFT. HOWEVER, D0 90

GHLY IF TRIP UNIT GAN BE AtiiaTED T
PROTEQT THE CONPLEFE GIRGLIT.

Table &1 Emamency Usoge of Braaken:

hrendinr rasesile, | the bresker i oot matched somosly
{ortha eull, the pdas wil iol nlear each wiher and the
brealters wil rl leave! t theaagrmedd poollion. See
Tabio 441 for emacgsney bén of breskers,

7215 KPY INTERLOCKS

Kay Intanosdas prey sapplad when i B sy o
gnsure the propor sogquionck of aperadion hidWarn nvo ar
more chril breakara of bohwaam o slrauil braglse, fuse
Ik or frtsloniner high vollage dlssunnott swiich, Tha
intattack mucismlsm provided i a dred boaker el
funeifog by ksupdey the renier vell 1dp-froe, The key
Intertack merhonlsm b fmeated o {he vl vy side of
T alr i brazkas, Tim brealue emn be reprovedd, k-
aarled, oris difforant reaker Instalbod 2o Pae sk vt
romnin Wip-froa. Tho kay Erorack optides by puling he
slide forwewd, rosiing the key, snd omoving 3 From the
tenesk Ve glde meghaism schusien a jever fosatad on
thiz et brenken which prevants the breeker from bring
elosad. Ihe key can then b vsad in orether looudsn.
Tha £l wil resmiln ifpfree unitf the key B put back ito
Fhua bk, pestrbincd, amingm efida roimated,

Elleative &ty 2003
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IBIISHONE

& CAUTION

'TU FACILITATE MANUFACTURE AHD INSTALLATIGH
PROGEDURES, A KEY IS SUPPLIED WITH BACH
LOCK. BEFORE PLAGING A SWITCHGEAR
ASSENMBLY WIFH KEY INTERLOCKS IN OPERATION,
THE KEY SGHEME MUET BRE CAREFULLY CHEGKEDR,
AND ORLY THE PROPER KEYS LEFT IN THE LOGKS,
AL EXTRA KEYS MUST BE REMOVED AND
DESTAOYED ORI §TORED WHERE NOT AvaAlLABLE
TO SPERATING FERBONNEL. THIS PHOCEDUHE 18
NECESSARY SINCE THE IMPAORER USE OF SRARE
KEYS WiLL. DEFEAT THE INTERLOGKING SCHEME,

4214 METEAMNGRQURRENTTHANSFORMERS

When roquirod for matoring, currant ransiormers are
nermiily pesiionest argund the stalipnary mah contacls
{Flaura 3-4) for draw-out breakerm and amund the
bresfar conductom tor fied rmounled reakets, Holes
am provided o the maln sontaot suppodd Insulution lor
mownting Tront accasaible varren! ransfommers. Soo
Teble 3-2 for mataring avouraelss,

Etrent ireuiting termingl blocks are provided ag stardard
for ench sat of stivahl iansfonrers,

82145 GELL SWITCH (DRAW-OUT)

An oplionat eoll swifch Is opitated by mevement of the
elreul) branior batwaen the "conneot” and “est” poglians.
itis movnted on the sldu of the cassetto at tho woar of e
wheway. A phmgar conntelid # it switch i actueated by
e frome of e breaker as it moves into of oui of the
"gonrtest positiol. As & result, the call sviteh canhe
usnd to eleshioally dleate whathsr or ot thee hoalar ¢
In the *CONNECT positien,

Tts et anmmitn Lses are for dissannecling remote
ontrol viresdly fo eledionly aperated breskers. and for
hypasslng "% Inferfocking auxilary eonlacls when &
braakar is whhdrawn Iram lhe cennectod poaltian.

Fur upplications with {eur {4) Form © contacls, the vell
#wilah uontacts are wited 16 £1-C12 {staticnary socondany
terentnial blocks). When the seeond modiula of lour (8) Form
(% contagia an requirad, they are sonneotsd with a mate
and fock type plug loosdad In the verics) vdrowsg,

26 BPACEHEATERS

Spacehaaters ane furnished as slandard aguipmentin
ouldnor switohereny assemblles to mduca
wondengatlon. Hoantew afe pliced ot $he 2ear oF e D"

position braaker cell, ihss bulters of bua compartment and
the botien: of e cable compedmant. 38 ap optien, &pacy
healeigeun ba instalod in Indeor equipment.

3247 SHUTTERS{DRAW-OUT)

A DANGER

Ehuiters covering e prinary cordncts are supplied ap 80
opilonal haels, The ahutter ls aperated g9 & dreullbreaker
Is moved Intm and out of the ceil, Thesa are provided to
pravent accidental contaol with live bue.

DG HIOT ATTENPY 1O AGTIVATE SHUTTERS
MAMUALLYE SHUTTERS ARE DYLY INTENDED T BE
OFERATED BY THE OMCUIT BREAKER, ALL POWER
SHOULI BE TURNED OFF PRIOR T INSPECTING
SHUTTERS. FEAILURETO DL 80 COULD RESHILT IN
EE%TA% éEB!OUB BODILY INJURY OGR PROPERTY

322 BECORDARYTERMINAL COMPARTMENT

Ahove each breaker oell [s & namow door (Hgura 9-4),
Compol wiring entering or feaving the malf iz sonnasted lo
termiial blocks In tho Brer behind this door. This aea
providas mounting for up fo 72 termination pulra,
Factory canhasfions dare made on the raar siis of these
tepringl blacks, Flold connaglipns are imads slong the
{front surfaca of thoas forming bigcles by inding he
forminal black cover down, A sosw typa termingl lnnding
{e provided, Sos Figurs 3-7 for sanandany disebbnest
torminal arangument. -

423 CONTROL WIRING

The slandard whe used In Switchgear Assombling &
Tupe SIS sirandsd coppar, No. 14 AWG. Tor sommunies
iiandwire, No.18 AW shlakied with 600 wolt isulation e
[1:4¢0+8

Fleld installed contml witing Is to enter the enclesurn in
the area sbiovn tha bus compariment for top enlry end in
tha bresher companmént base for holtom anly a8 shown
in Fitpive 4-8. The right sido nf tha hont pompariment bas
born rascrvad tor fiekd witng to run oot tap te battorn,
For top entry Beld aoniral wining, an erclored wiing
trough ls providad o mp witing forward, Whan the wilny
exlta thys wirlng rough & san then be transifoned vartl-
onlly o the approprlate hreaker cali by lying foho
varloat plane: provided. Lancos punched inte this plang
providn placoman of wire des for sscuring wire bundloa.

The cenbral sanduit covor prago for top {Figure 8-8) antd
batiom enty are removable, Gnee femovad, thoaoplatge
esn then ha punched for the appropiriate sondilt alve,

Fi-M

_GATERPILLAR

CONFIDENTIAL

Fifastive JAN0Y 2007

J43-372

WTURO0000541

JA 00003336




CUTLER HAMMER LY MAGNUM DS SWITCHGEAR MANUAL

IRH18HCDIE Puge Wl
& DANGER
IE THE SECONTARY CIRCUIT OF ARY CURRENT TRANSFORMER IS LEFT OFEN THDUT I.OAD AND
s PHIMAR‘!’ CIRGLAT I8 EN.EHG IZED, & DANGERDUSLY HIGH VOGLTAGE I8 D HOSE
TRANSFOANER GECONDARY TERMINALS LE. T IEEV NT PEATH, BODILY INJIFAY OR ELE&THI{:
EHBEK. ITHER DE-ENERGRE THE GIRCUIT BY UPENING THE DHEAKER, OR SHORT GIRGLIT
RAEN SFORMER SECONDARY TERMINALS, REFORE PHUL‘:EEEING WITH MAINTENANGE.
Quwrept Tratsformer Metarlng Aenuracy
Mateting Neps Claron) Tiatsfammers for
Baunitng In Cltcult Broohsr Gulls
 Brsaar From Hal | Halle Hatly B0 BAY 05 nos | HAA
Han, 1600, S0 1 10 4 — — —
h 540 16¢¢1 12 4 . — —_
200G 2004 &) 4 24 - —
25t 250 o6 18 »4 v—
Rl oIy 1133 0.0 1£ vd —
MG Al i} 04 12 1.2 -_
EDGE Bt Jik:} k1] 1111 12 24
#iefh B 03 as o8 | w 12
v 1551 i 03 23 T 1.4
81y ot Uk o8 03 04 14
1005 itz 0.8 £ 15 04 0o
170 {2tio/e 03 0.3 [} o8-, o8
{510 LU ] 3.3 (12 44 L X T8
10005 1e00H 0.4 DX gy va | os
ons 2uliH [tR:] 03 Wy [sf} [1X}
azp jontvs leai ] i3] 5] 0.4 ng P
2OUE 2l 1] L LR 115 08
Haus/e 240044 {13 ik (2l ] [5] [p1:3
iz k5 #shipit 03 b, [ i) ¥
kel ¢l ) SO0t N () 1] it ny
SROE sznenl [1 ] 3 124 11 X
s JoohH 43 {Lh 15 i} 4.3
AT 48001 0.3 9a 17 . i 03
AUHI0 AN AN a4 04 D& Lk 0.8
fithn SR BOO0H 03 /K] i oo 08
tnba HHOWE IO o8 % 5.3 08 3
Tibla 37 Cyorent Translommer Mataring Acawaty T
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IBHANIA0HE

(A%

mid  AURILIARY EONIPARTIENT

Aty sompatienents eie nommally the same phyalsal
s s s eirenll bovalier iell, They eve vsed to Bouse ond
rrunng] Insir ey, cardegd oomponenis and oHey suxlay
flavbis . Tha obvlgdedinant hes 5 Deged el door that is
ustd for motinling & vatiety of davices ([Figes 2-18,

228 ARIDARYTRANSTION SECTION

[l height awxdliany sections With hinged los) doom wr
transition soctiona Wit Ealiad eavans sty provided fee n
veloly of roazins; (1) addideaal bus space neoded for
mtphinyg s o differen] equipment sasemblieat (2) clowg
aopling ta transformer {B) mownting and whing of
wattlenm) sunled wgupment, Fhove yerlicel setlions ae
22 hches G50 mm) wile,

.,

gt 80 Ausifary

Comparkaant Dacr

-

CONTR) AWIL D HURERJABON WIHE INSTALLATION PROCEDULRE

mUR VAl . e st €
DAz oo, T R
[ Fm-c-m;;'v-.m ~ “‘_',—* S
o, T
., , i
B N P AW . ]
YT f il R Ly = R
il SN I .
YFRTCA RIRING RIANF IR
YL i WOIRG \\ XA A
. , -
Wik F T
bR doff ¢ 1os .
t SEdHE CREOLY GO BUFE AT TOT O H01dm 1 meitnticax = ¥
A RN ASTAONTUME SIFP CITRARCE JRA IS PRy FALMAT ohP: Hir
st .
& ATER T CIHEUT !ﬂfmﬂu:k’_uwm THANE Wb I 1) oo . =
{i‘.l [%ﬁ).‘:ulfléﬂw ‘llrl‘ I'ilsﬂw’ Eém:?%%] F?{l’!g{% ﬂ‘b‘
S T AR RS B R M i n I pe
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ALY fivcn
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Effacibe Jamsay 20Ul

 CATERPILLAR'

CONFIDENTIAL

J43-375
WTURO0000544

JA 00003339



Pap it

CUTLER HAMMER LV MAGNUM D5 SWITCHGEAR MANUAL

IBBOOIE

%3 BUA CONPARTIENT

et I eempatimint providos spacs for verlical and
leniernlut bk, [he compartment 18 lacatied sl behing
W Jroml sompariment and fs by lroated from sk
aurd? sifiany celle. (e R -1} in atkdion, opligpat
groundad stoal kasmisi nmy be plaved betwear e hus
Kl rear cable cannectons, proaviding an additonal
degres ot splaty. This hg’pﬂiﬁ'“’""“ actidenal contact
with e mudn b diing ressdamires procaduros.

“The hoiizontis main birs les tha vertierl seclions to-

fulhar alualrdealy: the varten bus fands {s Intividual

drsaker semprtireente, Bun sizing ia iasad on ANERL

2mndmd tunperature rlse criteria of 85 Degrasy C over -
]

Dogtecs G anildunt. Al by jeels fidesiry standad
phitta do-phase weumnes without uulizkagza!{nsu!aleri 13413,
Hendard nialn and satfibh bus s siver-plated coppar
with {inpinted coppor optional,

34 CABLE COMPARTMENT

iha cable comganmont 2 foraled Rettnd ihe bus
sompament srd providas sl wom for oany coble
inattices. Huy bam extend the fire ar bsad sz of the
statinedy Saearresing contacty into the caldu cenpar-
moni. Lug landings wiF gecapt comprogelen or aakehnnl-
ol Juga, Thoy are mastelon 845 depreo nngho (Figbras 5
11, 1tp ur down, to Toililale pathis Termination with ralni-
matrel bertding, On tolr vira nputens, s solated nanial

dus etiemils e Jengih ol B Jine up aivd brobnfes w fap tor
auigaing nentralonble for fach fooder bauakyr,

35 GROUNBBUE

A pamanient, ok reaisdurie Yo conaction fa pstan-
16t for safe oparation, A totminal ko e sormeclien To s
alatian yramnd [s provided in the ssnvita enbemee section.

Tha gratird hus 8 foGated af tha bathan rear ot the cable
ol wrrd includen terminata for ewsinmers connos-
lieng {Fpme B8-12),

ol

Figira

A8 OUTRGIHENCLOSURETYPE AR

Jhe Magnum DS putthacr daslgn w ihe ndoor deston
envipsed fa 2 sapambs autduar snelpsuie (T 3345
The fiyld stglure loundatlon baso fs wasly angdiorsd to
apad using he sappled llingfte down atiax. A gepa-
ratn chahng) basn s Nt required.

A fiont operefing doil mutnznanne allo exlsrda Byough
il umita of tha Askembly, A larpe reinforeatd duor wilk
e Idvsre is stondamd 21 each end of tho alcle,

s s ern ho apaterd Trom i Inside, avoh whah
pudtnked trom the outelde. Thi reyr access doois e
hingad s grovided with doar stopa. These aces kaop
Tlte dadrs aperral & 39 dogrn angls,

Thiz otndowy stuglum alse incheins, as alrekrd, Rered
vendiaon opanliys {fiters can be shongad witkait
opening el o 1err compradment doora), alsls Fphilng,
GF protastsd sonvenlans revepioclos ot spieu
heders, Whon specdied, # thermustat is momted (i 1he
nabile compattmant, Space lwates wre locatad in the "D%
posilin brgaker vell, but sompartment ol calle com-
partmmn; of saeft verleal eoction,
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PNl

SR
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R vy B
V1%

R

Figure 3-18 Guidoor Enclpsute

47 TYPEMAGHIDADSDIRCUT BREAKERS

Faater ley Mie Balnad renaninng of Inedrustion Book RCT2080
fur reafvheg, hodling and storlng, destsiption sk opsa-
#on, insalstien, ndjustmients, and malnternnce letitns.
fonz. Clrault breaker dats, and ronown! pons Infermotion
fa alao Included,

Effactiye Janinsy 2oty
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1807 90 EANIE

Az IN&TALLATION

A BANSER

BEFORE FROCEEOING WITH ANY INSTALLATION,
TESTING, STARTUP OR MﬁINTEi%Nc%BElﬂEW
ALL OF SECTION 1 POR SAFETY ERACTICES AND
RECOMIENDATIONS, FAILURE 70 DO SF COLLD
HESULT IN DEATH, SERIOUS BONILY INMRY Ok
PROFEATY DANAKE.

4.1 GENERAL INFORMAYION

Thils sectlun sonlxing nstrwolians for ineialing Magnun

D8 Melz)-Erstonse) Lov-Voltage Bwlichiotr Aosambllus,

Propoy inatalinlitn ol Mygmnm DS Metel-Enclored Low.

Valtage Switchgaar is of pime hngalies. fon much

emphasis canrmot bi placacd on Wbl phus, of fhe work,

mudy e ausotlated inotaction mahials sl drivings
refliy,

A CAUTION

PERSONNEL [NSTALLING THIS EQUIFI?!ITNT MUsT

EETHDBOUGHL’T FAMILIAR
ASBEOG N BN M

STRLE ANLATS AND
APPL] BVCRNING CODES, Annmnmm.
At EANG WHFI’HE ANIGA
ELECTRIDAL, WUST BE Eﬂsroun
GTRICILY FOLLOWER TD 0 PREVERY mssmuz

DAMAGE TO THE SWITCHGEAR OR EQUIPNMENT
BEIN& PROYECTER,

48 LOCATION AND FOUNDATIBN

fegnum D9 MatalEneioued Low-Yoluge Switehgaar b
assombind ot tha Tusiory s sinooth level sufasts 1o
masure corvect alignmant of all . Extra care by tha

wrchuser in poleafing e lasalin and prepaing the
f’ ndadion will result B ratiusid betalindfon ooa!m s wel
H3 good equipront parfermance,

N I

[- i #TEIDT LT "R ;EI!‘ L hid —i‘-
. RENY Bk b T | W | o |
i n B o L RN B
S 700 E R i vt 1] = | na
. FUETEn T sivha 103 s
FRELH IM
TP fiowir b KE (LM ﬂlr
MELTS ok 0N PR W) faen gy d
B
sy SheaEe
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Aty e
i, WS
o wpw
PR /
-u-""ﬂ’
A
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421 LOBATION

hi goneral, tho tocotion wil have bean iialarminesd dudmg
L& spechication andfor prosuramant phases, indopr
Iocations Impong cortaln requirements which must be mel
g0 that 1he ewitchgear aspembly may opomio officlordly
ikt the lenst wmotnt of meirontrich, Consideniion must
I givars o tha risle spece mqured & e ol and resr
of tha equiptant, spacs 3l tha anda of fis Inau, vl
anuipras) voniato (Flatee 4-93. l sdditfon fe e
41, tfar {o flaor plan drawinga suppllad as parl of e
equipment nving meelmpy.

“Fiee Space At e ot s B suTIRES Ry phni fhe
opeitty of duors, e nsetion and withdravwat of elreuil
breafers, emd tie ranslor of clovlt breakers 1o other
nermyeiammts by means of an overhead liler or punable
{Hmpy duvlen, 1e spane al the rear must be svificient 1o
1osat Foaal s, o rest dov, frslal] cahley, Inspest
egulamans grxd petfumn insinilaim,

Silehiadr aquipmint oitcadd bo plead Ina chean, diy
e, aiforing oir to frooly clreutalo, The bos and cala
cnnm)amnenls ure ventilated by rnens of ol antrlng the
vonlilation upenings In e reas of Uiy entosuio and
lenving thmugh & vonlifator i the bus conpanmen maf.

423 ROUNDATION

‘Tha fluay vr Toundafun mus) e sponth, fevel (withla 178

tnelt o Urass Post [A8 e meler] iy Aoy direstinn) and

#lrong anough 1o guppor this wail o?ga arpdpmnl

without sagging, Tabls 4-1 eutlngs the appredmata

'g;glgh%s for varivus ratings of indoor saisehyoar assam-
IFR.

Aotual weiphts Wil depend upsn the amounl of equipr
wan i the Indivkiual eestlons, Aderuele saiely fclom

tnuxs]

b Includod In any woloht calaidatiore I M Tantrsbatton Ls
sublest to vibmtion ander impset Toads, spaclal mounling
conslderations must teke phca to prevent a trancmls-
glon uf viorallon or shiosk 1o tha stuipment.

423 MDDHOR EGUIPRENT

The preterat method of anchoting an indeor assombly is
by Iastaning It to lovel sleal channels whith are embatd:
driet In e annesels Moo Holes (ar romaln slter @
wensled shles sme resttowed from indotr susemblles dre
vzl fur secqutny the aesembly permanently in poelion.
Four inch fh.d et} sletclisd etosivsls fito il
ay amisimim aizo for ihe svaraga linetp of Mdowr

aguipmont.

Ellesintg Jfamusy 2000
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& GAUTION ’ A DANGER

“tHE FRONT AND REAR CHANNELS MUET BESET  PHRION 10 INSTALLATION AND ASSEWMBLY, BE

AND ALIBNED WITH EACH OTHER AND MUST BE CERTAITHE FOUNDATION 18 1L EVEL ANB FREE 0F
LEVEL {0,328° PER THREE FEET [9,5 MMMETERYY  ANY DEBRIS TO PREVENT EQUIPMENT DAMAGE.
CGVER THEIH ENTIRE LENGTH TO AVOID

BISTORTION £F THE STRUCTURE. THE FINIBHED (| ryop panels should form & simight line. When
%g%%%géﬁgg&?&gg?zgggﬁgﬁfg %?E frempformere wrdfor othor goar arn Incluclad,
FINISHED FLODE BE MIGHEH THAN THE equipmant shosid be looated It keephog with the plen
CHANNELS, drawings supptied with i equipmant,

. 2, Vorikul eoclions must be corrently spaoed from
Each unlt s faslonad o the Fanr chanaols by alhey center to center nd phise, A suggasiion for Iing wp

holling of welding, Welding & & qulck and ersy methud of the shippling groups Is 1o ostablizh 6 hase lng a féw

seeunly the awlichgenr sssambly i plaws, whila slim

nating tﬁa Iayoul of the mounifng holos 1 1ho shannels, . %ﬂgﬁ;&{mfgmzﬂmﬁgm?ﬁn‘ ! Em"t]i;g ;?‘,ﬂ%r
1he shipping geoupa o tie hags line, hus making the

424 QUIDOOH EQUIRNENT {gce of tha ﬁlssmnblygyﬂr‘?lml l;-‘i the b'aazhliﬁﬁ. Ef?riteck

- hvotical seption by dropping a plumb line fram

Qutdoor assemblies do not requine leor chamols. Hokd ki -

dwn plates are providod h}rmlalm%mn liting anplis E};ﬁ%}\)ﬁcﬁlﬂ%ﬁiﬁ?ﬂvﬁmcﬁl secton, [t should align

180 dograss and then permanently beliet 1o the foumda-

e, As wais the sago with the indoot totindation, the 8, The enlire assembly of erriical sueilone should he
cutdoor foundation shoold 2lso ba lewvel fram front to rear secunly fastonnd to foor chrnnels or base pad,
antl gide to aids to pravoni dislonion. For inritar detally

i 4, Shipping grotupe mpat be soeumly balfed togather
o0 the fotralfon pians provided itk the equignien. and af bus and cenfrol wiriig conheotions rapery

matla.
425 CONOUITE After Vv firet shipplag group has been Ineated, the
Provisiona must ba made in the foundation foralleon-  saeond shipping group should be moved inle positon oo
dulls entering lmm bolemy, Spociic Haor plan detally atmitarly checked, The shipping grobps dre fagened

rovidod with the souipment must o used lo detaiming  together In accordoncs with he Insructions given in

I+ final condul leyoul, spuinyg of flaar chamels, and  dmwing 8253018, This dmwing la Ineluded In the Infor
ficor spaee requirad for nech fmoup (Figore 4-2), malion pacial aliached tothe aite of the switchgear

. assembly Should additional coples of thls digwing be
Pawar oanduils should prajogt above the finlshed floar  peeded, cantoot your nnammst Ciika-| {ammer selas uliva,
E;at rémre ulmr; Tty Enﬁ:ﬁ {57 r:gnl for u&zﬂsmgﬁm-i
, Control wire ton shisutd nid 1 highar thaa .

|n§h (25 mm). 1t il shoplity moving the groups into place 4941 DRIMSPRINKLER REBIBTANT nSSEMBLY
if the cundults are Jush with the conerate sudaco and As an opllon, trip ablslds pre provided for mounting alang
appraprlate extension sloovos added affer e Unlts &1&  \ha frant and rear of tho swichgos to protec) daors

in iheir finad lpcetior. Boa tho floor pla Infermation againat antry of water In atidlion, & diip shiald ks auppliod
a.uppl{nd with the agsemmly for cchduR apaca and Ina- laﬁnounﬂngo\a‘&r the variliation opering lecitad aknva
tiotv. the buy sornpatimont, Thoso compoitants ara shipped
lﬁ!usu g; avold damage duﬁnglshipme:a‘l]l a[nit[f‘ hdfrn]zchliaie
43 IHiap of {na aquipment wWEhow removal ol ihe diip
s{‘"wmﬁ GROUP HSSEMBLV, chlelds. Drfp shistda are provided fov o shipplag Uit ahd
Kolarm rasambiing the sulichgesr equipment, all qompe-  must ke bollod in placo dusing instefation of he acilp-
nants should be avallable al the olte localion. i mant, Sne Flgure 4-2 for inslallation inatrisiions,
prepured toundstion sheuld ba mady @nd al) smbetlded
conduits Ingtalled and capped.

431 ASBEMBLY PHOCEDURES

When sorrenily Tnstafad, both Indoor and piadeor assem-
tiies ghoutd onlerm to the lofluwing requirements:
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44 BUS, GAELE AN CONTROL SONNEGTHING

441 BU%Z CONHECTIONS

Altconneetions o} the maln snt netral brges, and the
pronnd s al shippng breska are made by means of
koltad aplioe platon. Thasn ara ahuayn nlalesd, bulted
jolats. Radhiced Bardvweire aud splize plides arm provided,
Eroviztomn ks mods at Tio ands of tho Eyanp, 901 AdEsen)
In kansformera, Tor fulwm expession Ly mesans of bolted
b Jeslrita.

Opu drawing 9253C78 o typlos! shipping split crezs bus
anrd aputral nstaliation matteations, This draedng s
inshided fn tha Informaten preket sitached to the side of
Tha swinhganr sesombly, Shauld addtionsl espins of thiy
drawing bo nendnd, sontact yairr eeassl Crdler-Hammier
ales oltive,

442 BUS JQOINT BRESARATION

Thy bulling arens of &l bus materals as platad 1a
movlde a rellabla [alnl. In same otmosphotas the phaling
will beaoie tafatund, but this does b0l reducs its
olleclivenass. Dirt gracss ud offior forelgn mintarkal nist
be: rzmoved from she sitincez befive thay wee foined, Fur
dirly spilaces vae & Hnt-free, wates-cismpenad cloth, it
this tloos not prodoce enfelaciory rasulfs, use g ntdee
altb corpared with & mitd sulvant suvh ve minstal

t i, Stk snlvent of lsopopyl aleohol. Aain, wips
I} dry airai clopning.

A SAUTION

THE MILD SCLVENTS DESCRIBED ARE
FLAVMMABLE, PROVIDE AREQUATE VENTILATION
AND KEER AWRY FROM FEAMES AND GTHER
HORMION ANURCES. CONBULT VOUR SAFETY
DEPARTMENT BEFUHE USING, ND SOLYENT 18
SAFE [H AN URVENTILATED OR POORLY
VENTILATED SPACE.

4143 BOLTTIGHTNESS

Al tastonos halding strustural menders, Yarsrs sird
t=vers are Installed at hefactory G5H enounh lo assura
Hgidity of iiva asacmbly and fo pravent vlbmtlon of iz
ey gfler the equipment [s energized. ¥When covors ar
raniare ae romoves cduning insladaten, sare stmnhl o
Yeken Lo salkily 1lghten s)l bolia alter mplrcing.

Explle Bttt 1o bus julnts sl sennedtions are bigh
shrenplh sleal, BAE Grado B, The rollsbility of cuwan|
eondulingy Joipls i dependent upon the Hghtness of the

1803901001
[ “TORGUE FoR BOLTS IN BUS BAR JOINTS
{USING GRADE 8 STEEL BOLTS)
BOLT SIZE TORGUE FTARS
(NEWTONME | ERS)
98 - 18 10 {27y
2~ 18 0 {65)

Tobfe 4-2 Bolt Tightuess For Bus Commetiions

jolnl. Therofure, exireme tare must ho tokan wisn moking

or remnaking b jolnts in tha skl io agstro tioir ghilesa.

%ﬁlllrs :1!1 bus cannatiios shouhd i hiened eocordng to
ilad-,

144 GRDUNDRUS

Theielnt in thre grumd bua I3 made by means of a single
epliee piate holted dvielly to tha inslde of e renr sloel
tratna (Figure 3-37). 1 s impordeot thatthe grosind bus b
conneciad drst sinoa {t provides an intagral groneed for ot
the pquipnisnt, inust he sypated o the station

preund belose energleng wguipment.

“Tarrmlitls we provided on the ground bur tor Sonnesion
1o the station ground. This oonnactisn should ke & el
connaciion amd hat nm in mely] sondult, The: greunding
unriduslor shoultThe arpable uFsarying e masimun
line-to-rowmd awrent far the durathn of Te fult

A DANGER

& PERMANENT, LOW-HES|STANGE GHOUND
ESSENTIAL FOR ADECUATE BRGTECTION. A POUR
GROUNDG COULD BE ﬂunﬂﬁ THAN NONE, 8INCE i1
GIVES A FALBE FEELING OF BAFETY TO THOSE
WOHKING ARGENG THE EQUIPMENT. IMBPROPERLY
GROPNDED EQUIPMENT GOULD REQULT IN OEATH,
BOIILY INJURY OF RROPERTY DAMAGE,

445 POWERCABLELABHING

Each ewiliiietr assembly Is provided wiih ather arlinp or
machantzal fug landings aranged sa that dhe lugs aa
primad up ar dovt vt A 46 dagiee angle to reducs the
tutlle berding reyuted foy innteliation, {[Ryura 4 4).

Ths faehing ot cables aro mauimd far the falfawing eondi-
fias:
{1) All 800 ermpers fratms Lreakars

EN
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12; AB breslsnr frames with short oimnlt milngs abova sekA.
2) Whar lgs davudbed In 4456\ or (B) ano ol s,

les msnre the stiorf elreul rallnga of tho siwliehgear, e
faltawlrig cable |uisusa o Sn wsmd oy power eabios

AJTORMPRESHION CRIMP LUGE

T% "linttneniting holes,

2] Mirtmen of double orimp, .

5} Must bo erirapsd whiy hydrors aboer with sninbium. §
of 12 1ons {11 menic tons) coanpmssston.

H} MECHANICAL GCHEW LUGS

1) Aluminum body fug with tve nioehig lolew. ]
Chie 172" hex sable alding acrows targted Jo HRD
N (i NewmfMedurs) '
If cabla fanhing 14 faquirad, fillews the ethods giveh in
Figuo4-h,

Floura 44 Lug Landipan

CARLE LASHING INSYALLATGN ENBTRIGTIDNS

HORE REGUREMENTS
S (WARLILH

NNLON, TWISTER

8140 = 12

£ STTAND

TEREILE STIERGOTH. M0 145, HE1E KS CaBLE

VICHKING LIAD = 298 LES. 25 K ROPE

IS RUCING:

A 1LH GABLE 3 HOUTEE) AS GLOAR TOOFTHFY AS SUSSTHLL, 1R AGFE 13 TO 8E WHAPEED ANICHIN[FTTIL
CABIF B (16GM) F HOM LUGS (SEE NOTE 1). THE SECONDWRAD 1A TO [ APPLILY 8° (150M) FROM THE FIRAT
V/RAPL AFTER THF SFCONTTWIAY, 111 CADLUY SHUULD BE WRAPPED AT 15 (HpG&l) INGHEMIN 1§ 16 THE
LNIHY OR BXIT POINT OF THE BWITCHOFARL FAGH 8C1 (F WRNBSGONTAINS 5 LOOPE

NOTE 3= IFTHE CABLE IS NOT LOMPMLTERY (UNDLE I IOGETHER, THE AOPE BRIWFEN CANLES SIOULT BE

WHAPPLD IO FROVIDE SUPPORT.
BT
Fgure 4.6 Cable Laslibg laslritons
Elealing dxursry KR E:TW
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1801 9D

AAET LG LANDING BOOTS

Rl Foy Wy tandinge ars providod for XD, fuom, 20
vl H20%) winpere tmmes on an aplional basls o whien
sanine entrance reiiimmenty mandsts, Theso boots anw
mauntod ah the ligg landings whan shpped from the
fostory. Prion 16 terniinaling oatdes, theoe boots must by
remwvod, Romoval of thase hoots Is ompletsd by outling
the whc des which holt e buo] closad. After the vie
ties ure rmoved, o foyibie infagm) liagy prrolte sasy
vl of thi ool

Hrowvjione exiat in the beot for haifom ar p mibile paty,
In prepumilen fr inglefiation of o bost sverths leg

" by, e nppmpinte projestions locaicd on
geamed sbrl4es of the kool mmust ba gelected bnd tha tip
rerntved {md) ko yeeamimgate the callo damator, n
widilon, for sach projection INile, A sTUmust Ye
provied by qubing liom tho gable epming to the sgam
of the hoot, Alter tho sppmprake o Enfrl_fh].'-l ant 538 re
pravbier, thy boot eun be dnataliod over e By beding
By apnrdng 4 oot arotmd the landiog and shoduy he
e, Care should be exercised in routing ho ois
pravidad in $hia baot araud he oahies, Alter baot Instel-
Iation, festenhg fs eangiled by guoming buth hitvos of
iha bxot topelhir with wire e In s hioles
wrowid the seam of tho Boot. .

448 GUNTROL GONNECGTIONS

AlF poriral wiing that conntcls bolwasn hwa skipping
realrms mast ba seconnectat ko thekr oarmet gt on
Ieerutus) blsoks Incutod ars top of tho vanlen) soefie s s
Atuze it Figura A8, [hese vonnention polnts are loosed
benaath the kep ezver of Hie bresker compatmant,

Malofomate pull-a-part fevmlngl biooks are LRz for
vhipping sattian contral whing sormestios (Fgue 4-6).
‘the connections are mate by phgaing Ihe agpropriae
mals black bma thi cair e Funitle oonaecior.
Contiol wiring shuuld b ahinoleed with he compegtinm
dieman o evmire that &1l connaniions have tson mada
propedy, i Lwy bistellad, qurent hensformer clrouits
cornpleted, arud sonnuctione fightensd,

<

Befors applying eontre powar, chatk ob contrel elradis
for growids, nxcepd agrmer] and vollage nanslermar
secondries. Integrally stygiied Al qunleol seuresn aro
providad with s saficty gromd o the ntml gide of 120
Y glrcuits, No grountds shauld be poassad on 0D cirevits.
Mrke sure gl tlividta are cloar oid that say elociieally

oporatod clreult braakom are i the emove” prsition,

If thes contral povwer sourca kg other than & eslt4uriaingd -
saril) yewer irmnsformey, the condusters froay the
aoluen Ju bl menBy mist b of adaqunte sl
ovoid extessive witage dJrp during operation.

;e
/

Fraare 48 Shipping Solif Govted Tenming! Black
Conaaplion
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4.5 TRAVELING CIRCUIT BREAKER LIFTER

The traveling overtread cieuit bresker kfter ia 2 aiondard
dovico insiallmd an ouldany nanemsbilag, Chenlt to ba
aeitaln that the oamage assembly moves fresly aoross
the enbire length of e switshgoar,

indoor switchgear asseinbiles are suppllad with ovariead .
{ters w9 an optional ikan. When an optional lfler s

aurpﬁnd, t I3 sbfippd In smpareta caiton {Figire 2-1)

with instruchons for nesamibly.

In genersl, thy instalstion af the lHier assembly is not
diffizull, Garlain elopy should, howavar, ba cqrafully
tollowed 10 enbitre smooth aperation.

For propet Insteltation of the weihieud brasker ifter
Ialtowy thie Insbruotinng In Figoros 447 and 3-8, Fipure 4-8
shows how to altach ta Ihe brasker tor litling,

& DARGER

DO NOT STAND UNDER THE CIRCUIT BREAKER
DURIRG HOISTING OPERATIONS, THE GIRCUIT
BREARER MIGHT SLIF AND CAUSE PERSONAL

SPAEADER DAR, LIFTING HOOKS AND BREAKER.
SEVERE INJURY MAY RESULT. SUDDEN MOTIONS
ARE COMMON IH & SABLE UNDERTENSION AS T
WINDS AROUND A WINGH DRUM.

46 MOVING PARTH

Tharo aro fow moving poris in the stationan stuekos of
swltchgear astamblias, 1t s weoormendsd that el moving
parts be oarefully oparated by hiatel, This wif ensure that
1o bindlng or damega has scourned durlng shipment or
hundling, I soms casas, nensstros may b blockad or
braca far shipmonk, Thoroughly chetk apparius, such
as melors and melays, for forms of blouking or brdelng
whaoli must be rermnvad.
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g:  [NEPECTION AND TESTING PRIOR TG
& DANGER
OPERBATION

BEFORE PROCEEDING WITH ANY INSTALLATION,
TESTING, STAATUF OR MAINTENANGE, BEVIEW
ALL OF SECTION 1 FOR SAFETY PRAGTIDES AND
RECOMMENDATIONS. FAILLIFE TO D0 50 cOULD
RESULT N BEATH, BERIDUS BODILY INGURY OR
PROPERTY DAMAGE.

%1 GENERAL INFURMATION

After e putichgosr assombly and apparatis to be
sontrofiad have been lnstalled and &l intercennacons
made, the squipmie should be glven a fina) eheisk and
testad before being placed In senvdos, This is necessary
to assme fant thy equipraent has hean corwctly installed
and that all oonneetons are tomplate and have boon

propatly mads,
& RANGEH

T AVOID POSSIBLE DEATH, HODILY INJURY OR
ELECTRICAL SHOUK, EXTHEME GARE MUST BE
EXERCIBEDY TO PREVENT THE EQUIPMENT FROM
BEING GONNEGTED TO THE POWER SYSTEM
WHILE THE PRELIMINARY TESTS ARE BEING
CONDUGTELD IF DISCONRECTING SYATCHES ARE
HOT AVAILABLE LINE LEADS SHOULD BE
RIRCONNECTED T ACROMPLISH THIB
NEGESSARY BYEP.

Diractlans for testing refays, instrumends, melam, eimuft
brealkerg g othes stecimnde devicas, which may be a
part of the saapmbly, ara given In the Inalraotion book for
aaeh fndividual device, The proper seidnge for protactive
davices ars nomally delemined frum a coondinailon
sludy performed by Tho purhasgr or gonsuitant, Factory
sellings wars thoge uwed for praduction teating and do
hat refleol spaotiio site requirsmenta.

52 TEST EQUIPMENRT

Test oquiprment wil degend on the rating and ly;:e of
instalation. Portaile volinieters of the mult-seals type will
be vequiret, For fngor installettons, amimeters should be
avallabi in sase urexpented oircimplaneey arise, An
ahmmlor amd "megpier wil prove invslualle in shodking
eulaston antd conflnulty of the slicults, A sl portable
dovics for “inging” or “lighting-oul* olroults may be ueed
for the conlintily chack,

EA CONNECTIONS

Wira spmpections, sceesslhle bulted bur cannoctiong and
Dasrers shuudd by exeminod to bn stra thal they have not
Boen Insenad o1 damagad dusing shipment or Instaila-

_ fiom,

The conngtifene 1o equipment exemal from the switeh-
s assembly such a8 remote comtrol, imtafpek circuits
and auxiery switchty should be chegked foy contintiy to
onsurn (hat ey are alag goreot Thars mus) be dofiniin
assuianue ihak ¢onnestions ate codrect butorn an attempt
la made o apsrate the aquipment. .

Vorily that /1l ghipplag spiit virlng has been comoelly
gonnected.

54 ALXILIARY EQUIPMENT

it spaca healers are suppiad, they should b onemlzad to
opnflym conect operation.

Helays incudsd en the Insirtiient pasels e noymotly sef
1or production tosting lavals when shippad. The Iinal.
seltiiys of the relays shmutd bo coondinated with other
parts af thin syalern In aocortdanua vith fhe purchane's
standards or gperatioh practisg. Any nessssary modllioy-
{ians ko the rolay scliings should b cadd out In aotor
dano with the Instrugtion lnoflot fer that parlioular ralay

M egvers Tor inetexs, relays and athar davieos ramoved
dining tesing, showld be carofully homilad when ro-
moved, Tho covars sheuld be put baok In plase prempty
to keap dust and dil om selsetag,

55 GHOUND EAULT SYSTEMS (PER THE
NATIONAL Bl EGTRIE CODE)

Ground fault protection of sevice entrariue equipmant
shall he provided for solidly geounded wyo pipctioal
services of mora than 150 volia lo grund, but not ex-
nseding B0U yolie phoso-a-phuse, Tor exoh senine
dizconansting mesns yated 1004 amperes or more. Tha
grownd faull proleclivn system shall ba parformanca
tastad when et lnelalled on site Tha last shall be
condurted i secordance with instruetions aulilined e
Soction 280-05 of ihe National Fleatital Godn.

Perfemmndn Yasfing of groand Taull protestion vyatems
shanld ba undertaken eply by qualified paronnnd, in the
teels raquiving Lhe usa of high otrront just equipment, it fs
uaually nesoasary to obtudn the setvines of aimlified
testing aiganization, See 16 32-608 for Mugnom DS
Rraaker grotind faull confarmanca testing.
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5.6 ELECTRIC AND ARG FLASH HAZARD

MEL Arflole 110,36 raguires thal fowwoliags switchyear
bz marled o ladizats the palential tor ofoetio and are
Thash hereardh, Labels 1o 1his atlect are to be applled al the
instathion shie prior lo eierglizing the equlpment, Two
labnte sres supplled Bnd am copteined in ke domement
slesve mounisd on the slde of the eqiipmant, O labal s
10 be applled i e Frent and the ofher en the rear of the

aiquipmant.

57 CIRCUIT BHEAKERS ANDTRIF UHITS

Al eirault breakers shwuld be cheoked to ba sure that thay
am It accordance with the maalements of the siiguis,
Tha gl hroakara and ssanclatod safoty medocke
should hava besn chiecked mechanteally doringtha
suuipment ingtalation phase, This was, howver, only
prelinity and a iore detalied inspeclion and testing
pracedurs, both slocticat and mechenieal, must teke
piaca prier o putiing the equipmant infe snvise. For
blonnalion on conplote testing and mealhiensnos of the
clreutt breakers and Iip ushy, refar to the saparats olreult
brgsear and hip unit instunllon manuals.

5.4 BADELINETESTDATA

Cerlaln baseline tests should ba preformed and regordad
for diagnustic malitenance pirposss, Tale megger”
rardings agajn botwaon tha busos and grownd snd
hatwatn phnets. Koop o rocord of thesa madings for
Iwtute referensa in delstmining whan frands oreur Hut
would Indicais a davreass of ragiatanos,

. IHNSTALLATION PRAGTIVEE HAVE HOT BEEN.

& DANGER

A anpamiziuta dinlactrls tost wes profarmod on ol bus at
thefactony In rcoordance sith ANSI G37.80.1. Repealing
these {esis & holrequbred lor flefd Instaliation unless the
cquigmont hes boen in nxinrded or autdowr storags, or
malor bus mediiteations iiave Hean mads, I raquied, 2200
Vi should be applled batween each phase, and each
phises-e-pround, All sennaotions 1o he bus fram aontrol
pownr or mistoring eirults wust firet b isalaled from the

tug, Ciroults Breakera must b Infhewiihdrawn oF re-
minved posiifun, Devicss such as lightenng erssters ped
wepaaitors must slsg he dismoomecled,

53 FINAL 8TEPS

ENEHGIFING THE SWITCHEEAR FORTHE FIRST
‘TINE I POTENTIALLY DANGEROUE. T HEBEF ORE,
ORLY GUALIFIED PERSONNEL BHOULD BE
PREEENTYWHEN THE EQUIFMENT I8 ENERBIZED. IF
EHUBLEMWS CAUSED BY NAMAGE 08 POOR

DETECTED NTHE CHESKOUT FRDOEDURE
g’lHEVIOUSL? DESCRIHED}, DEATH, PERSONAL
JURY OR SERIDUS DAMAGE OAN HESULTWHERN

POWER 15 APPLIED,

Bslore enerlzing, anatharthorough oleok shuldha
made using the fallowing cienidist,

1. Have trult Breakers and othed opemilon meshansms
b exorcirat?

2. Has niochrienl ingulniion rosislansa boen tnstod
t-tc-phasn snd plaso-de-ground? Asgord hose

readingy for (uhuye retoreneg.

8. Have relay, melar and instrumant eonnasllons doen
checked?

4. Have the akaciricaly operated mechatioms of el
wroult breakers been checked?

6. Has the ground fauif protaciion system besn chached
in sueordarive with ths Natfenal Eleciricy] Gouds?

6. Are I sdjuatable itp unlls properdy sel?
7. Ls ali fiedd Wiring secured and pol i contact with Tvs
s

8. 4w al grounding conneciions properly mudu?

9. Has an inspsotion been performied to ensure that al
debria, difl, teols, scrap wire, and eny ather foralgn
ohlests wara removed and {hat al vent opanings are
teser from obsirustiona?

Have all bariers antd covers bean replnoed and
duors closed s latchad?

1. Turry alf alroudt breakers to the OFF positon before
anaigizing the bue.

14, Elatddenly-spareted bredbars:

Haves oll broukorz n tho disconnocled poaltion, Pock
&ach breaker It ane ot a time after the assembly is
aherglzed. Thiss wey onfy one breuker will be slhstr-
valy thargad at 8 Hme This i done go hat contral
Firoul! fuses aro net avanoeded by Bl beakams
charglng at the sama time,

1
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IB9INOGIE

BEGTION 6: FERIDDIC INSPECTION AND TESTING
6.1 BENERAL |NFORMATION

A DANGER

BEFORE FROCEEDING WHTH ARV INSTALLATION,
TESTING, START-UP OR MANTENANCE, BEVIEY
ALL OF SECTION 1 EOR SAFETY PRAGTICES MD

RECOMMENDATIONS, FAILURE 1O 00 S0 COU
HEBULT 1 BEATH, BERIOUS BODILY INJURY OH
PROPERTY DAMAGE.

& DANGER

WHEN INSPECTING, REPAIRING AND PREFORMING
MANTENANGE ON A MAGNON D5 SWITCHGEAR
ASSEMBLY, THE FAGT THAT DANGERGUS
VOLTAGES MAY EXIST MUST BE KEPT IN MIN
PRECALTIONS MUST BE TAKEN TO ENSURE -
PERSONNEL 0O NQT COME IN CONTAGT WiTH
ENERGIZED PARTS, FAILURE TO DO S0 GOULD
RESULT IN OEATH, PERBONAL IMJURY OR
ELECTRICAL SHOGK.

Tome aomnion gurrunal pregavtions for primuy power
ciratits bre

1, All pormestiona shauld be sonsidarey ensrglzed until
the eraw oxpealing to work on them Je nesured that
the clreutte oo da-srergized, and all pressutions
hava been taken 1 ensures that thers la ag chanta of
a elroult being energizod aliar work I3 undereay,

2, Breakers whith have hoon aponed to de-enexflize A
iroult lo pramit werk on the eguipmen! sheuld he
loctad open and 8 Suilable wvelble vaming dovicg
plazed on thepr,

2. Do not wotl on parld kormally ranying high cwrant
untll they heve been dlsvonnacted from the system
and sonnecied o the grovnd bus, When pedarming
malntenanne, provisions ahould ba meds for son-
neotng adequate flexibla ground laads to every pal
ol te switching cquipmant,

4, A goud and rallalie ground cornecton Is necaasnry
tar avary swllc:hgear asgembly Installaion, Thig
grotnd aonnention should bo of suficlent copacly 1o
bk cura of smy abnemal gendilion that might oeour
on the system and should be indopandant of the
grountds used for uny other apmstus,

6.2 ACCESSTO SWITCHGEAR ASSENELY PARTS

621 MAIN BUS AND CABLE GOMPARTMENT

A Mugrum D8 Motal-Enciosed Low-Vollage Switchgear
Assombly 15 deslgned st (hat fitemal comporfments
provitle isolation belween iho Magrgn Q5 olrouit Brewiwor
campanment and the maln e enmpartmant, Avess to
high cumieint parts i provided by removebla covers and

harmers,
& DANGER

BAHHIEHS AND LOVERS SHOULD NOT BE
REMOVED GHLESS THE PARTS 70 BE EXFOEEDR
ARE DE-FNEBGIZED. ADDITIONALLY, BE CEATAI
THAT ALL BAR
HEPLAGED IMMEIATELY UPHH CONCLUBION OF
MAINTENANGE 2K NSPECTION PROLENURES.
FAIL URE TG DD S0 COULD CAUSE DEATH, BODILY
INJIIRY R PROPEATY DAMAGE.

622 DRAWOUT MAIN DISCONNECTING
GONTACTS AND CURRENT THANSFORMERS

‘The primary stetionary dispormecting confacts amd ring-
Wpe currant ransformers gra Jpcated on The breaker gall
rear wall, Thesa contnete and bansfonnars are enally
oxposid untess provided wkh an uptional safoly shutler

syslem.
A BANGEH

BE EXTREMELY CAREFIL NOT TO TOUGH ARy
CONTAGTS OR THANSFORMERS UNLESS ALL
UPPER AUD LOWER HIGH CURRENT PARTR AHE
DE-ENERGIZED. FALURE TG DO 80 CODLD GAUBE
gﬁggﬂﬁ‘PEﬂSONﬂL INJURY OR ELECTHICAL

£2.3 CONTROL EaUIFMENT

With the exception of nppanrhus seoh a8 ourrent lrany-
furmera ant spack baater, Sonlol Siulpmsent s genen
ally aceessible withaut exposing high voitage parts,
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Vane

6. INSGFECTION AND MAINTENANCE SCHEDULE

To asswre high quality sanvoa, a detinite maintonance
sehedula is asyential Plant oporation and local condl-
fors vany o suoh mn sxent thal Uie schedule should be
{nilpred 1o tho condiffons. "I he lolowing genaral raquire-
manls should be Brelptul fn satablishing & program.

A DANGEN

WHEN ENERGIZED, A CIRCUIT BREAKER 1S PART
OF A HIGH POWER SYSTEN, BEFORE ATIEMPTING
ANY INSBPECTION DR MAINTENANCE, DE SURE
THAT ALL PRIMARY AND CONTRGL CIRCUITS HAVE
BEEN DE-ENERGIZED AND GROUNDED AD
HEGUIRED. ALS0 WAKE GERTAIN THAT FROPER
STEPRS HAVE BEEN TAKEN TO BE SURE THAT THEY
WILL BEMAIN DE-ENERGIZED UNTIL ALL WORK 18
COMPLETED. FAILURE TO DO §G SOULD RESULT
IN HEATH, BODILY IGIURY OR ELEGTRIGAL SHOGK.

6,31 MOWInUAL DEVICES

‘Tha mafnloranco achadule for mdividual dovices, such
a8 cleenll broshors, mlays and shumonts, sheuld bo
hrsed first on the recommendationg conlginaed |aihalr
indhadual Instruetlon boake. These operatiens should be
enordinated with the oversll progrem 1o resull wm the least
gperaling neonvanianes ared sieult shutdown,

€42 OVERALL ABSENBLY MAINTENANCE

Whars operaling and looal cojditons are normal, the
swilehgour sessmbly should be given & fhorsugh overll
mentsnanca shack at fadst annuvally, Whom abnorms)
shntitlons oxlst. mora fraquesit nepection and malnte-

nanes Je necessany

489 BUSES AND GONNECTIONS

A PANGER

THE INLD $OLYENTS DERGRIBED ARE :
FLAMMAELE, FROVIDE ADECUATE YENTILIHION
AND KEEF AWAY FROM FLAMES: AND GTHEA
IGNRITION SOURRBES, CONSULT YOUR SARETY
DEFARTHENT BEFOHE USNG,

De-errenize primary alveulls and ramove barriess From
petmary comprilinents, Before otaanlng, wmeord “meggs’”
rosatfngs botlwoos phases and t ground, Inspant for

glgns of averlieating or waakened swialion, Remaova ag
rrausede adirl, vust and oy Toreiyn inulersl gg possible
trop the insulation and sonduetons with minkmum oxpn-
surc la any Salvenis, Thix reoemmondod cluming proon-
dure 15 10 use an industial qualily vacoum cleaner antd/or
@ IntIise sleth, In most peasy, this will be suffluient, Por
assumulnions whinh earmaol bo romovad by fite above
prooedure, a lint-free oot sliphlly dampened with waler
can b6 usad, Alow the switchyear spparatus to dry for al
least fowr hours Bl roum temperatize before sraigizing, If
thly procadirg dosz noy pracuoa saffufactory rosulle, uso
lint-trae cloth drnpanad with & miltl solvent. such a8
mineral spaliits, Stetdard sofvant, o iscpropyt dleohol,
Dy tha soma s when using a watar damponed cloth.

Alter busss and inguiation have been dusted, wiped

clesn, and dried, tabe “nrgye® readings soaln between

tha busaa and grotisd sid Belhwin phasos. Koopa
retord of these readings lor fulure reference in
tetermining when frends ovewr that wouhld Indleste &
dorrensa of roslslanca,

A one-viinite dieleottio test was preforiad on ali bus al
the fartory in mttordance with ANSI C87.26.7, Repeating
theaao fess Is not rogqeined for flold instal lstion unlosa the
squiprirent hes heen In exteridad of ouldoor storape, or
major bhus maodilcations have baen made, H retuired,
2200 Vae should be applled belwean each phesa, and
entch phuse-la-ground. All comiaslans to e bua ftom
control pawer or melotng clmuits must fired by Ssolatrd
from the bus. Glrgulte Rraakers must ba In the wilthdrawn
or ramovat posliion. Devioes such as lighlening arealars
and capaciiors must also ba disgomasted.

654 DRAWOQUT, MAIN DISCONNECTING
CONTACTS AND SUPPORTS

Remove each Ieaker from lis cell. Remembes, il
aireuils sheuld by de-onerpized. Bxpoae priimary contacte
and thelt supposts, epscl for abrormal wear o pve
heating, Discoloralivn of R gimiees is ot bamiul unlags
cofrosion due o almuspherio condifiens ls severs,
leaving tleposls an the surfecy. Fallow the cleaning
Instructisns ouliined tn Seclion 5.9.3. Check aach
Intaalter while It Is oul of the housing far all flems recom-
mongdod In the kistrteion book epplying o the breaker.

B85 INSTHUMENTS, HELAYE AND OTHER PANEL
DEVICES

Inellvidual devices should be maintalned auording 1o Ve
specitic Instoctions suppliad for oooh devien, Romove
relay aovers sl Inspent Intarlors for dust or did. Al
devloas should be enecket for sores! operatlon.
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93,6 SECQNDARY WIRING, BLOCKS AND
CONNECTIONS

Chack el wiring eonacotivns far ghinnes, nefuding
inme 8t the correnl and voliage fmnsioimers and at the
{rrminal blacks whara clroulls Teave the asskmbly, Make
sune that all Iransfemier savondmy wiing sannegiions
are propedy opmmevied o the swichgonr Assambly
ground bus whern 2o indicated, Vistally inspoet vonlie!
cireulf sseandary contact dlowks, buth fived 1 tha cofl sng
moveahle of e brenker, for ahnormet signs of wear,
Iatigus or overhoating, '

637 MECHANICAL PARTS

Misualiy ohesk and manually epemte mochanical moving
pana, auch as cell awitahng, pogition Intedooks, asll
protoctg sholtors (when provided), door iatches/hingns,
and grawom ralls,

848 VENTILATION

Check all air pusangos and intlakes for ghstresdions and
meatriulalinny of diit, Whon fitérs ws uned, roplnes ar
cloth when diny,

#49% REGORDS

The condlthn of oash vorlicel sgetlon a1 1he tine of
Inspeciion should be listed In & perssnont racom {o
beoome & guiss Tor anliclpating tho nesd for rapfane-
trents o for spoclal oitenlion belwean regular meints-
nance perinds, .

BAI0 ABNORRAL CONDITIONS

Typa Magnum DS Switchgoar Assamblles lrave been
Ueslynad for "NORMAL® operating conditiums ms tdefuod
In ANGI 387,20, Local conullions mich as ipgh humid-
Ity, sali-fadon.almoaphere, wonoslve gasns, hoavy dust,
or savara ¢lrelit operting condiffong are cinsidered to
s mbnormal. Any of thave contGians W raguite more
tromprast inspeptions,

It should bo nmphaelzed that & serdes of quarterly Fnspac-
tions ara advisatla until he progiestive farts of tha focat
condiiigng cait e saalyzed to deloanine 5 schisdule
whileh will mintain cquipmant in sefistactory condition,

In seimne [ooatlons, condilions may be 60 bad that lhe
frequeney of malntenrace will Intetfere with apstoaiion
and producilon soheduley, ln such ansos, ronsideration
should he given tu thy puankiity «f nnclaxing ihe swilch-
taar amsernbly b o rwistivaly alr thi room. N ks ap-
grouch is foilowad, g euffiolent quentity of elaan gir must

ke supplied fo the room ta ensura ihat & puositive pros-
surn is malralned In the room. tindsr such condliions. a
more normal telilenante schoduls can ba estabilshed.
Bush en arangament $oMld alse provids for ceoling tha
air whirg the amblent lempearature Is ratatively high,
furthar Improving oparation condlitana,

& cAUTICN

FAILURE Y INSPEGT, GLEAN, ILUBRICATE AND
MANTAIN THE QWITCHGEAR ABSEMBLY AT
AECOMMENDER FREGQUENCIES COULD RESULT IN
ERILURE OF THE EQUIPMENT 70 OPERATE
FROPERLY UNDER FAULT GONDITIONS, WHICH
COULE CAUSE EQUIPRENT DAMAGE, DEATH AnDy/
OR BODILY INJURY.

g1 LUBRICATION

A melat-unclatad low-yaliage switelivesr aesombly
deslgned so thal ubricatton is not requined under normal
wonditions, Abnormal loazl condilons, aueh oy high
humidity, sall-luden shaosphom, gorrbulve Grses, or
guvara eireult oporating coridflons, may demand 1hs uge
of Jubsicants, In sudh tases, & dry or powdar Ipbricanl
may ba used on moving or miting machanieat pavs, aod
A Hin im of “Vaseline® on disconnccling comans, The
applicatton of Iha ibdesnis should ba held te mindmum
1o raduca fha accumiulalion of duut and dird, During
routine maihienaice old fubrdsants ahould ha wiped off
bafors lesh Jubdsonts are applied.

83732 AENEWAL PARTS

Whon ordering renewval o sonem parts, Inclitde 68 much
Information a5 possiile, in many sagos, iha siyle numbor
of the: new part siw bit obtainad {rom [damification on e
old pak. Alwvays meliide 8 descnpdon of fha old par,
Spactly the raling, varlical senlion and compartinent
nUmbet, Always supply the gonaral order hUmber sndior
{he ship ordor numbar of the assatebly tealf.
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CROBND FAINT TEST RECORD
Droend Fault Tost Rocord should be rtained by 1hozo | chargo of the hulldings olastdonl
Inntatiation b ardor to by availabia to the anthinty having jimlsdiztion.
(Hoo Anielo 6.5 In 1h1s nstrlelion)
{ani Dutu Ciiresl} Brenlier Mo, FHosulls Tested By
F N Framdler Jmisy PR
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CUTLER HAMMER LV MAGNUM DS SWITCHGEAR MANUAL
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FOR HENEWAL PARTS INFORMATION CALL YOLIR LOCAL AUTHORIZED CUTLER-HAMMER
DISTRIBUTOR. FOR THE NAME OF THE NEAREST CUTLER-HAMMER DISTRIBUTGH,

PLEASE CALL: |
1-800-525-2000

TO ASSURE SBAFETY OF OPERATION AND CONTINUITY OF SERVICE, ALWAYS UBE GENU-

INE CUTLER-HAMMER AFTERMARKET PARTS AND FRODUCT UPGRADES,

SHOULD YOU NEED FACTORY ASSISTANCE ON THIS MAGNUM DS LOW-VOLTAGE ASSEM-
BLY OR QPTIONS FOR UPERADING YOUR GTHER LOW-VOLTAGE ASSEMBLIES PROD-

VCTS, GALL:

‘1-B00-BICR-FAST
{1-800-257-2278)

| E:T-0

Lifosthvo Kooy 7orsl

CATERPILLAR®

J43-401

CONFIDENTIAL WTURO0000570

JA 00003365




GUTLER HAMMER LV MAGNUM DS SWITCHGEAR MANUAL
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V'agdq

This nstwelion booklat is published solaly far information guamizsss and shauld not be consddad o inchiztva, (T
frther falsnraten [y requdred, you should consulk Cutlerlapminer

Sulo of product shiown b Wle ftarahua bs subjeost 1 terns ard comndiions cufiined in appropriata Cullas-Haminer
silling pollees or oifser vantragtd ngreomant bewaen the partisg, Titk Jerature B ot biondad to aed doas ot
antaygs v dd 10 sy such vonlact, The sole coea govaming the iglts and semedlkn of any purchasor of this
aquipmeant i& the conakant balwesy the purchaser snd Culler-Hommet.

NO WARHANTIES, EXPRESSED R IMPLIED, INCLUDING WARHANTIES OF FITHESS FUR & FARTIOULAR
PUHFORE OR MERGHANTARIITY, DR WARRANTES ARISING FROM COURBE OF PEALING DR USAGE DF
TRADE, ARE MADE REGARDING THE WNFOAMATION, RECOMMENDATIONS AND DESCRIPTIGNS CON-
TAINED HEREIN. [t no avant will Outler-Hatneies e rezponsiels bo tho purtiaear or izer in eontraal, fn lorl fneluding
neglipence}, stlut by or olterwise for any speclal, fadired, mcidental or conscquontal damage ni loss whalse-
ey, oluging but not lmiked to damigo or loas of 1an of sguipment, plant of power eyston, coet of sapitad, lnas of
Tortwea, achdillonel Empenses in the us of oxisting pawear faclites, of Hlaboy dyalv {he purchoser or usc by lis
cuntownars reslilting [rone Bie use of the informatiait, focommendatiins and devurdplions sontalted herin,
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CUTLER HAMMER LV MAGNUM DS BREAKER MANUAL

Eston | Codlar-Hamner

PURFOBE

T hin instruglion manual is axpressiy inlended b vover
I Fnstallation, opamiion snd malmaizmee of Saynum
D& (MNB), NEX (MDSX) amd Megnum DEL (KDL}
Peswer Gireult Breakent. Thase olialt hreehers muy bo
wuppliad wu part of compiole swichhnard aseemblios ar
85 hepatals enpunens. This manund applies only to
Tao shrculy breatar and {if drawdin) H's mating carsatio,
The Magaum DEL elrruit hirealeer s vnly be sopplied
4t & dreeroul devina, I tha oaso of Tl varsjopss of
Magrm RS alreyit breakare, corfaln ssellons of this
manual, rdening to such Rens o pouiifos laladosls
ad the drevout machanlsm, will not spply.

[rip vsilts ansonlared with Magniug DS, DSX and DSL
Perister Cirgult Breskers will bo addsessed in & gehend
nannes i this nnbal. Specliic dp unlt delnfa png
Bme-cutrant aharaetorlello aurves dre corersd in sepa-
rate desiimenty speciiie b Mo an s,

Mapnurm 18, DEX and DAL clranll breakr vurpesory
itrms wee disvussed beislly in this manual, Flald installs-
Hon kestrupitons for v jians. however, nre eoverad
Individval Instructian loalinta specifa 4y s anoessory.
This inferslion i also availabla from the Cutler-
Hammar wehaia alwww, EnteniBleciriralocaom

Tnstruction Booli
Fifneiivo oy 2606 Pege i

For applicalion infarmaton, fohavll Culler-Hymmar or
sea applloeble Product Guides, Toshningl Totunents,
Apalieation Pubfizdons wndior Intdustry Slandards.

BAFETY
All vittoty codes, satety stundards awdfur regulations

must be slriolly vhsered In the Instaliarion, oparation
and muinwnarca of ihls egdpment,

A wamine -

THE WAHNNGS ANDG CAFPIONS INCLUDED AS
PART OF THE PROGEDURAL STEPS N THIB AN
UAL ARE FUR PERSONNEL SAFETY AND PROTEC-
TON OF EQUIPRMENT FROM DAMAGE. AN EXABS-
FLE OF A 'TYPIGAL WABNING LABEL HEADING 1B
SHOWH ABQYE 17O FAMILIARIZE PERSONNEL
WITH THE STYLE OF PRESENTATION, THIS WHLL
HELP TO INSURE THAT RERSONNEL ABE ALERT
TO WARNINGS, IN ADDITION, GAUTIONS ARE ALL
UPFPER CASE AND ROLDFEACE.

A pranbie utingerctes whislt may arisa diring ingidiation epursilon of manlonase, anetolf delulls spd varakons
ot this equipment da twl purpord 1o B covered by tess instrclions, If fusther Informalion i3 doged by plirchaser

mgading
Hatmior fre, rpreaentative.
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CUTLER HAMMER LV MAGNUM D$ BREAKER MANUAL

F.TN - Coller-Hammer

HECTION 1: INTRODUCTION

-1 GENERAL INFOBMATION

Thie Maghin 22 and DEX Power Clrcult Broakors eain
be iixed or drawaut alr elrewl] broskem ulfizing an olpe-
fropk tripplnp systom. ‘Tha Magnum BS1 ehoull breaker
uiiized tha same tipping syatem, but is evailable ohly i)
ihe draiiut conBpration, FMDSL and MOBX versions
hiuve cument-limiiing charaatorisifen as hxlmated by the
"Cirrapt Lty badge on the fronkcavara. All hremk-
oraara dealgiud i vwse in both ewichboard and matal-
anclosed switthgoor assermbles huvig mddmm vatb
A of 635 volls az MUB fypn brankers, 504 wolls we lor
MO3L type breslers, amd 400 volis nefor MDEX typa
breakaim, Megnum D8 elioli Hreukers are svaluise n
threw physlont frame stzes with sorinueis autieu) fal-
inge itom 00 thiabgh GOUOA. and Ittemupiing copacitos
from 42 fe& Jo 200 KA. “The thiee MDS phyeleat frame
rbres hwe common height and dopth dimansians, Jiffes-
g oy In width (Figans 1), Mg D81 clrcuil bieak-
wrs wra availshin In oho frama alrs with ontinuous cur-
rent ralings from §00 through 2000A and an intermping
copaay 12pio 200,004 (Flyure 3-5). Clreult broaker
rareplutes provido somplate ratirg] nformution, AY
Magnmna D2, Mugmurm 18X, snd Magnwn DEL eireit
bronkesm arg 100 pere rated, UL, fisted, s aro bt
and tesled fn an 150 8002 pardfied Taiity b appheable
NEMA, ANS, |EEE amxd UL standawds [Tables 1.1 and
1.2, Flirns 18, -4 and 1-43,

ddagmun atrenit breskers usy o sipid framb honsing of
englnested tharmosot compasite reskes which has high
sty shrupbured propefios, excellant dstastrla (-

RN

i
Prouble-wide Fixed MOS

Nurrow Frame Fisod MBS

<t .

Figiives 31 Faredly of Magrtn 05 {JI28) 10w Vollage Fower Fixad it [t GRoum freaiers {800-5000 Aimperes)

Instrustion Bool
Flhmlivie Moy 2000 Faga 1

artodsticg and are haoking reswtanno,

MDE, MIFEX and MOBL drawout eholt breakon are u
throuph-ihe daar desiga buvieg Thiee broskar posilions
with tha compariment doar ploasd {CONNEGT, TEST,
DIRCONNERT? and one pasition ont of Hs exinparkment
en wilanaion oty (REMOVE), “tha opermilng mente-
rism i & hve-siop slared ensrgy inechanise, olther
rwsually or elechivally uperatad.

When swithdrawn ot eapllve oompadment cassphe
extetmivn mils, MUS, MDEX and MR choull brealere
gan ba spestrd, aousssury fems addod, and minur
malntensneo posformad. The inelde of the companman|
aarr Ao be inspactad with tho gieuit bregker arls
oxrtanslon mafls.

NOTICE

flesse vead and vaderstand thense nsiryetions
befpre attemptlay o unpack, fnstall, ujierate or
muaintalr this equipmont, Sidy tha brentr and its
maetanism grrefilly before altempling 1o apemte it
an an anargizad eirsult,

KNDEA AMY GIRCUMSTANCES BE APPLIED OUT-
SIDE THEIR HANEPLATE RATINGS, OPERATION
QUTSIDE OF THESE RATINGS COLLG BESDLT I
DEATH, BODILY IRIURY DR PROPERTY RANAGE.

.

EL Icenms
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Instruction Hook EM Cotler-Hammer
Paga2 Lifavtlved Ray 2608
142 SAFETY FEATURES s
Wagnum DY, DSX and EL oireet breshers and evsock O Magun 05
silead Uravaon] seuitensnl yre manolaolured vitls beoitt-iy @ BRSCI2
Interiooks and sotoly relsiod Teaturea, Thay ars providad Lo Unliaga A fowey Blrenls Breaist
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IN THE SUPREME COURT OF THE STATE OF NEVADA

CASHMAN EQUIPMENT COMPANY,
a Nevada corporation,

Appellant,
VS.

WEST EDNA ASSOCIATES, LTD., dba
MOJAVE ELECTRIC, a Nevada
corporation; WESTERN SURETY
COMPANY, a surety; THE WHITING
TURNER CONTRACTING
COMPANY, a Maryland corporation;
FIDELITY AND DEPOSIT COMPANY
OF MARYLAND, a surety;
TRAVELERS CASUALTY AND
SURETY COMPANY OF AMERICA, a
surety; QH LAS VEGAS LLC, a foreign
limited liability company; PQ LAS
VEGAS, LLC, a foreign limited liability
company; LW T 1 C SUCCESSOR LLC,
an unknown limited liability company;
FC/LW VEGAS, a foreign limited
liability company;

Respondents.

_ Electronically Filed
Case No: 664523, 17 2015 01:03 p.m.
Case No: 61715Tracie K. Lindeman
Case No: 65819Clerk of Supreme Court

A642583 &
A653029

District Court Case Nos.:

TABLE OF CONTENTS FOR JOINT APPENDIX

- CHRONOLOGICAL & ALPHABETICAL -

Volume 14 of 32

Docket 61715 Document 2015-18533
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Nevada Bar No. 9617
Marisa L. Maskas, Esq.
Nevada Bar No. 10928
Pezzillo Lloyd

6725 Via Austi Pkwy., Suite 290

Las Vegas, Nevada 89119
Attorneys for Appellant

Brian W. Boschee, Esq.
Nevada Bar No. 7612

William N. Miller, Esq.
Nevada Bar No. 11658

Holley, Driggs, Walch, Puzey & Thompson

400 S. Fourth St., 3" FI.
Las Vegas, NV 89101
Attorneys for Respondents
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of Service

10/17/2012

JA000890

Amended Answer
to Second
Amended
Complaint,
Counterclaim and
Crossclaim

10/27/2011

JA00076-97

Amended
Complaint

07/25/2011

JA00010 - 27

17

Answer to
Complaint (Filed
in A653029)

02/02/2012

JA000135-44

65

Answer to Fourth
Amended
Complaint,
Counterclaim and
Crossclaim

02/07/2013

JA0001214-40

Answer to Second
Amended
Complaint,
Counterclaim and

10/26/2011

JA00054-75
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27

28

Crossclaim

95

Appendix to 03/20/2014 29-
Exhibits to Motion 30
for Relief Pursuant
to NRCP 60(b) and
Motion for
Attorneys’ Fees
and Costs Pursuant
to NRS Ch. 108

JA0007113-
7359

42

Case Appeal 09/18/2012 3
Statement

JA000701-03

103

Case Appeal 06/05/2014 32
Statement

JAO0Q7773-76

112

Case Appeal 09/11/2014 32
Statement

JA0007830-33

29

Cashman’s Answer 07/20/2012 2
to Counterclaim

JA000359-63

80

Cashman’s Motion 05/31/2013 10
for Award of
Attorneys’ Fees
and Costs Pursuant
to NRS 108.2275

JA0002414-40

37

Cashman’s Motion 08/29/2012 2
for
Reconsideration of
Order Granting in
Part
Counterclaimants’
Motion for
Preliminary
Injunction to
Procure Codes or

JA000439-66
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25
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27

28

Alternatively
Motion for
Clarification and
Request for OST

67

Cashman’s Motion 02/25/2013
for Summary
Judgment on the
Payment Bond

Claim

JA0001356-
1520

45

Cashman’s Motion 09/28/2012
to Stay or Suspend
Order Granting in
Part
Counterclaimants’
Motion for
Preliminary
Injunction to
Procure Codes or
Alternatively
Motion for
Clarification and
Request for OST

JA000858-84

43

Cashman’s 09/19/2012
Opposition to
Defendants’
Motion for
Summary
Judgment of Surety
Payment and
License Bond

Claims

3-4

JA000704-853

49

Cashman’s 10/25/2012
Opposition to

Defendants’

JA000905-1039
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Motion to Expunge
or Reduce
Mechanic’s Lien

30

Cashman’s
Opposition to
Motion for
Injunctive Relief or
Writ of Possession

07/26/2012

JA000364-97

21

Cashman’s
Opposition to
Motion for
Summary
Judgment

04/23/2012

JA000204-61

68

Cashman’s
Opposition to QH
Las Vegas, LLC,
PQ Las Vegas,
LLC, LWTIC
Successor, LLC,
and FC/LW Vegas
Motion to Dismiss,
or in the
alternative, Motion
for Summary
Judgment

03/06/2013

JA0001521-
1664

83

Cashman’s Reply
in Motion for
Award of
Attorneys’ Fees
and Costs Pursuant
to NRS 108.2275

07/02/2013

10

JA0002475-87

55

Cashman’s Reply
in support of
Countermotion for
Summary

11/02/2012

JA0001088-
1101
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Judgment

98

Cashman’s Reply
in Support of
Motion for
Attorneys’ Fees

05/05/2014

31

JA0007708-13

72

Cashman’s Reply
to its Motion for
Summary
Judgment on the
Payment Bond
Claim

04/05/2013

JA0002066-94

48

Cashman’s Reply
to its Motion to
Stay or Suspend
Order Granting in
Part
Counterclaimants’
Motion for
Preliminary
Injunction to
Procure Codes or
Alternatively
Motion for
Clarification and
Request for OST

10/22/2012

JA000891-904

10

Cashman’s
Response to
Mojave’s
Counterclaim

11/21/2011

JA000100-03

85

Cashman’s
Response to
Mojave’s
Counterclaim
(Filed in A653029)

09/12/2013

10

JA0002491-95
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70

Cashman’s 03/18/2013
Supplement to its
Countermotion for
Summary
Judgment on its
Payment Bond and
Mechanic’s Lien

Claims

JA0001783-
1893

63

Certificate of 01/17/2013
Service for Fourth
Amended

Complaint

JA0001204-05

Complaint 06/03/2011

JA00001- 9

11

Complaint (Filed 12/09/2011

in A653029)

JA000104-11

28

Counterclaimants’ 07/18/2012
Motion for
Mandatory
Injunction to
Procure Codes on
OST or in the
Alternative
Application for

Writ of Possession

JA000332-58

104

Decision and Order 08/04/2014

32

JA00O0/777-81

27

Defendants’ 06/28/2012
Answer to Third
Amended

Complaint,

JA000305-31
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Counterclaim, and
Cross Claim

20

Defendants’
Motion for
Summary
Judgment

03/09/2012

JA000150-203

38

Defendants’
Motion for
Summary
Judgment of Surety
Payment and
License Bond
Claims

08/30/2012

JA000467-98

41

Defendants’
Motion to Expunge
or Reduce
Mechanic’s Lien

09/17/2012

JA000620-700

69

Defendants’
Opposition to
Cashman’s Motion
for Summary
Judgment on the
Payment Bond
Claim

03/15/2013

7-8

JA0001665-
1782

46

Defendants’
Opposition to
Cashman’s Motion
to Stay or Suspend
Order Granting in
Part
Counterclaimants’
Motion for
Preliminary
Injunction to
Procure Codes or
Alternatively

10/01/2012

JA000885-89
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Motion for
Clarification and
Request for OST

23

Defendants’ Reply
to Cashman’s
Opposition to
Motion for
Summary
Judgment

05/02/2012

JA000266-75

71

Defendants’
Supplement to
Motion to Expunge
Lien and
Opposition to
Motion for
Summary
Judgment as to
Lien and Bond
Claims

04/02/2012

8-9

JA0001894-
2065

89

Defendants’ Trial
Brief

01/16/2014

11

JA0002506-33

Errata to Amended
Answer to Second
Amended
Complaint,
Counterclaim and
Crossclaim

11/10/2011

JA00098-99

110

Errata to Notice of
Entry of Order
Denying
Cashman’s
Request for Costs
Pursuant to NRS
18.020

09/02/2014

32

JA0007804-12
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5 Errata to Second 10/10/2011 1 JA00051-52
Amended
Complaint

99 Findings of Fact 05/05/2014 31 JA0007714-29
and Conclusions of
Law
and Conclusions of
Law Based upon
Counterclaimants
Motion to Procure
Codes
Complaint
Memorandum

92 Joint Trial Exhibit 01/21/2014 11 JA0002580-82
Index

92 .J01 Joint Trial Exhibits 01/21/2014 11- JA0002583-
27 6552
to
92.J65

Costs and
Disbursements

94 Motion for Relief 03/20/2014 29 JA0007099-
Pursuant to NRCP 7112
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60(b) and Motion
for Attorneys’ Fees
and Costs Pursuant
to NRS Ch. 108

50

Motion to Amend
Complaint

10/31/2012

JA0001040-76

12

Motion to
Consolidate
(re: Case
A653029)

01/11/2012

JA000112-18

93

Non-Jury Trial
Transcripts (for
January 21, 2014
through January
24, 2014)

01/31/2014

21-
29

JA0006553-
7098

40

Notice of Appeal

09/13/2012

JA00610-19

102

Notice of Appeal

05/30/2014

32

JA0007751-72

111

Notice of Appeal

09/02/2014

32

JA0007813-29

105

Notice of Entry of
Decision and Order

08/13/2014

32

JA0007782-88

76

Notice of Entry of
Defendants’
Motion for
Summary
Judgment of Surety
Payment and
License Bond
Claims and
Cashman’s
Countermotion for

05/06/2013

10

JA0002390-95

-XXXI-




PEZZILLO LLOYD

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

Summary
Judgment

100

Notice of Entry of
Findings of Fact
and Conclusions of
Law

05/06/2014

31

JA0007730-47

35

Notice of Entry of
Findings of Fact
and Conclusions of
Law Based upon
Counterclaimants
Motion to Procure
Codes

08/13/2012

JA000417-22

107

Notice of Entry of
Judgment

08/21/2014

32

JA0007792-96

77

Notice of Entry of
Order Denying
Cashman’s Motion
for Summary
Judgment on
Defendants’
Payment Bond
Claim

05/06/2013

10

JA0002396-
2401

109

Notice of Entry of
Order Denying
Cashman’s
Request for Costs
Pursuant to NRS
18.020

09/02/2014

32

JA0007799-
7804

26

Notice of Entry of
Order Denying
Defendants’

05/25/2012

JA000300-04
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28

Motion for
Summary
Judgment without
Prejudice

78

Notice of Entry of
Order Denying
Mojave’s Motion
to Expunge or
Reduce
Mechanic’s Lien

05/06/2013

10

JA0002402-07

79

Notice of Entry of
Order Denying QH
Las Vegas, LLC,
PQ Las Vegas,
LLC, LWTIC
Successor, LLC,
and FC/LW Vegas
Motion to Dismiss,
or in the
alternative, Motion
for Summary
Judgment

05/06/2013

10

JA0002408-13

87

Notice of Entry of
Order Granting
Cashman’s Motion
for Award of
Attorneys’ Fees
and Costs Pursuant
to NRS 108.2275

09/24/2013

10-
11

JA0002498-
2502

25

Notice of Entry of
Order Granting
Cashman’s Motion
to Amend
Complaint

05/25/2012

JA000295-99
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52

Notice of Entry of 11/02/2012
Order Granting
Cashman’s Motion
to Stay or Suspend
Order Granting in
Part Motion for
Preliminary
Injunction to

Procure Codes

JA0001079-83

60

Notice of Entry of 01/09/2013
Order Granting
Motion to Amend

Complaint

JA0001149-53

16

Notice of Entry of 02/02/2012
Order Granting
Motion to
Consolidate (Filed

in A653029)

JA000129-34

114

Notice of Entry of 05/11/2015
Stipulation and
Order for
Dismissal of
Defendants
Fidelity and
Deposit Company
of Maryland and
Travelers Casualty
and Surety
Company of
America with
Prejudice

32

JA0007837-42

S7

Notice of Posting
Bond

11/07/2012

JAO001112-16
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44

Notice of Posting
Cost Bond

09/19/2012

JA000854-57

33

Notice of Posting
Security Bond

08/09/2012

JA000407-13

82

Opposition to
Cashman’s Motion
for Award of
Attorneys’ Fees
and Costs Pursuant
to NRS 108.2275

06/20/2013

10

JA0002462-74

39

Opposition to
Cashman’s Motion
for
Reconsideration of
Order Granting in
Part Counter-
claimants’ Motion
for Preliminary
Injunction to
Procure Codes or
Alternatively
Motion for
Clarification and
Request for OST

09/07/2012

2-3

JA000499-609

96

Opposition to
Motion for Relief
Pursuant to NRCP
60(b) and Motion
for Attorneys’ Fees
and Costs Pursuant
to NRS Ch. 108

04/15/2014

30-
31

JA0007360-
7693

58

Opposition to
Motion to Amend
Complaint

11/19/2012

JAO001117-26
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28

108

Order Denying
Cashman’s
Request for Costs
Pursuant to NRS
18.020

09/02/2014

32

JA0007797-98

86

Order Granting
Cashman’s Motion
for Award of
Attorneys’ Fees
and Costs Pursuant
to NRS 108.2275

09/20/2013

10

JA0002496-97

o1

Order Granting
Cashman’s Motion
to Stay or Suspend
Order Granting in
Part Motion for
Preliminary
Injunction to
Procure Codes

11/02/2012

JA0001077-78

75

Order
Rescheduling
Pretrial/Calendar
Call

04/17/2013

10

JA0002388-89

18

Order Setting Civil
Non-Jury Trial,
Pre-Trial/Calendar
Call

02/21/2012

JA000145-46

32

Order Setting Civil
Non-Jury Trial,
Pre-Trial/Calendar
Call

08/06/2012

JA000405-06
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23

24

25

26

27

28

84

Order Setting Civil 09/06/2013
Non-Jury Trial,
Pre-Trial/Calendar

Call

10

JA0002488-90

88

Order Setting Civil 10/1/2013
Non-Jury Trial,
Pre-Trial/Calendar
Call

11

JA0002503-05

90

Plaintiff’s Trial 01/16/2014

Brief

11

JA0002534-59

66

QH Las Vegas, 02/07/2013
LLC, PQ Las
Vegas, LLC,
LWTIC Successor,
LLC, and FC/LW
Vegas Motion to
Dismiss, or in the
alternative, Motion
for Summary

Judgment

5-6

JA0001241-
1355

74

QH Las Vegas, 04/05/2013
LLC, PQ Las
Vegas, LLC,
LWTIC Successor,
LLC, and FC/LW
Vegas Reply to
their Motion to
Dismiss, or in the
alternative, Motion
for Summary

Judgment

10

JA0002102-
2387

81

QH Las Vegas, PQ 06/11/2013
Las Vegas, LWITC
Successor and

FC/LW Vegas’

10

JA0002441-61
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19

20

21

22

23

24

25

26

27

28

Answer to Fourth
Amended
Complaint

59

Reply in Support
of Motion to
Amend Complaint

12/17/2012

JA0001127-48

31

Reply to
Cashman’s
Opposition to
Motion for
Injunctive Relief or
Writ of Possession

07/31/2012

JA000398-404

97

Reply to
Cashman’s
Opposition to
Motion for Relief
Pursuant to NRCP
60(b) and Motion
for Attorneys’ Fees
and Costs Pursuant
to NRS Ch. 108

04/23/2014

31

JA0007694-
7707

56

Reply to
Cashman’s
Opposition to
Motion to Expunge
or Reduce
Mechanic’s Lien

11/02/2012

JA0001102-11

15

Scheduling Order

01/31/2012

JA000126-28

Second Amended
Complaint

09/30/2011

JA00034-50

113

Stipulation and
Order for

05/08/2015

32

JA0007834-36
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19
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22

23

24

25

26

27

28

Dismissal of
Defendants
Fidelity and
Deposit Company
of Maryland and
Travelers Casualty
and Surety
Company of
America with
Prejudice

73 Supplement to 04/05/2013
Cashman’s
Supplement to its
Countermotion for
Summary
Judgment on its
Payment Bond and
Mechanic’s Lien

JA0002095-
2101

Claims

24 Third A_mended 05/24/2012 JA000276-94
Complaint

36 Transcript of 08/22/2012 JA000423-38

Proceedings for
August 3, 2012

62 Transcript of 01/11/2013
Proceedings for
November 9, 2012

JA0001173-
1203
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