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syt 1L uffens professrl soundog volcvsara
allanrtive to Lhe Microsoll shoicis. Weiten arg avoilabls

Tre mule sene? fzmatn sedactions. This stadard anpent iz 12
Engligh. intornationmal voiees ancl &e HEK Frglich, Frennh,
i Mtetiny ate avallaikd a0 spockal omdey

Wil-414e

Will-411 Raparts o standusl Jeatunewith lim vely
talaphitwia aptlon ard slmpets FIE and Wondenwars Diect
Conngnts. (Thinfensirs fs ot rupporsd with Raskwel
Sufvan prodistyio Wl meitoos.) Autolzed vsois can

calt in ard Fuve arcums to curmmnt elarees s dale veluy,
Antirnnatly, the usarnen changn B datm valueIn tha BCADA
datalzase, This imetlon {o prosvind prturted anrd nan ba
Fizpieal 1o weinlzmmeuty el eestndiud salbunalts dnhaog,

Distogle Telephsmy Qands

AN ol tir b sasppor] Ure svorld's Jouder b som
puterdciaphony for apfdisatinms regibing rebust eommiml-
callone snd muyltiple ncaming lnes,

Vol Qupakls [EAR]} Modang

Lestwiy wast sedalione for lngte na volus chanestiona.
Therss tovlues am Wyploalty SPhos & o™ and groatiy roduse
Frstplintlon hotwles.

Wirelsss & Eall Bettfloptien
Spppant for Fmpgl using SMTP rendne o Aiphamaniia
Pugurs usitig LAH prolossl ais oo supporisth,

NN
Ml Kt s, L e K3
P
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DATA IRTERFAGE GPTIONS

ik soangction to your SUADA Dulabach s tha most
advrnieed In the industry. Siand skome snd Dishibabd
Inslalialions sre 2upnpisd,

WIN-A1{ Dirent Gonneat

w This olfrrs tha mest seaminse and guweeint conngetion
evhllutit

¥ Your SOALA uyslem datemmines tha Qam

= WIN-G1 1 deos tho rensols Alswa nolifiealion

» Usar pan neinowladeo the alanmg i visr SCADA
unlubizsu fiseally ar by phone

WIN-B1 1 Ctoct Ganneut suppors Raohwshl {ASWewsz,
FanforyToll: Vipyy SE and FasteryThik), BE Fasum Frofigy
HEIX) und Wandensgye ([6#Tonch ~ SCADA produds.

(Bon sopants dutmshest tor FretonyThik

Ol Grnnentions

* DPC: Oporatng s on GFE Cliant, WIS is canyniile
wilh sy OPG skver thet supporis Dele Aruerss Varsion
LU 20, Netvaaik sarmaclians are supporicd

= Microgoft G0F: Tha ganerls DDE gonsterinn s oiiil
avalkhly for othor Windows sppliuaiivns thal omm be
wnfigurad ae & NOF Bener

SCADRA Datiboas Inspost

= Import yous exkaliyg SOADA Daivhash or dats Tomapd
Barvers unlng WIN-81 1'% Impa] Branvsur

* Salert the gata bage yols vard to iirclods in WIN-AT1

* Tha Datatrags Impor] Uttty wil Gudantiy tiikd B Wik
ronfigneiian

* Bimply entar your pgar & phono nmadsn, s-rel
sdddreetaes, smslan duty yrhadulen & groups

» You'ra done in Jusl minufes

« Of Bpukwal] Soflware gEers oy wont In uxe e
oY Fliler Toga Yau may aonfigurs "filtor taga” shlel
altaolosléd frrn Ta Atsnm Oninbinss and brought Inta
VAR forromol: natffatiun sp-the-ty.

ANDITHINAL FEATURES

Ao Lo Manager
Tha aislity ta Yinw, st drrang, 6 prnl Yo dinm hisloy
any vy wour syl fRke,

* Perearng natiiiozfnn sitempis snd confiral:
= Actrindrdpemants, euenls; end ooy Coes
= kuch liag llem may be araiatod Lalng The “Nutew™ -

SPEGTER PART# WIN-911/PRO-BT

2

NEB-911 XToole

Bt 1y 15 atave ppdlon for WINSR £ offailag o Tainfly of AcliveX
CONMFOTS et voill 200w Shi sexar o imp WAR-8E | configura-
tiom mednlea inlo rmsst BOADA displeys. Eash moduln is
ealled o Klao), Thiy nelleds:

XGantactn ~ 4iit) or ot sonlacie m Fmns Book
Mizrong - s it thd Grofyy funt:tinn

¥ivhedule~vdow antadil ull umam' duty mifiedulss
Fapply = apply cimisies b the VN-3 1 Fomime
Retandby and samivite - aniting sanris o ol
hankip syctems

Geeurity Dpitons .

WIS 814 s ey lsvels o optonh] gacubly mis wurpt.
gy tools for achiadig unfgus tfrgmlion vith yolr SCADA
Inslaliation.

* Pagaprrd & Actknawlodgenent Codes oan anaiinl aeceos
to mant funmions fronr o callor 10 Yo restiling changas
to tudfiorfzed ppamtors

 Hystern Healih Hendtoats and Watcheoga tan bo
aofupto muailer el of Boil GINSTT and tho SCADA
Fotfemre

» Hot Backup copabliitias wilh scripting tontz s vallsble
for the SCADA systamn e genlrol wilth VWIN-811 systerm
|6 vesponsiila tor the remate glamn notification ’

WIH-311 How Avallable As ft Service

Your rmwy aowe eheooe to apply WIN-B ambme ma
Wintdews Bandine for most epplontions, Gudact frotory
for miner mitatitns orlachnical informsdtion.

Hudit Movitications

Trark At srahtve srsalfeations Lo yone WIN-B1 Janfigire-
tianto n specil teat file usihg the Attdll Mediicalion tonl,
Usligs s teott fie with anneypliny waftwans Wi sl th
Z10FAY I Kgirmhants for monllasing ehangey inthe
annfigiration, '

Fanluer

U NS SN

-E_.r_{w; AUZ0 8. infuctiiad Dodon, Seiifa 120, Avst, 18 75744 = Ploms B2 3201011 = Fax 512 326-1016
ﬁamm?ls UnleatiBdetslumenizonm v WIWEFSpertermslnotls e + (D200
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SQUARE D PART# 30707100001

Produnt Dala Sheet

2070T1000D1

Industrial Control Transformer , 1000VA

Teulmical Chemctenstlcy

[0} sruers

B¢ Schinebder Bie b1y

Halalion {mmpddolng

180 Bagras &
Bpaeliealy dashyrrd In handie koh hnseh aszooislsd wilh contdolons ond relnys for

Applicallei opptieatons such s canveyer aysiewe, pubnt Ines, pinsh presses 7 averiead pienes

Appreval Bt l&slud § it Nuadrer: L3S $HA Certiled File Mumber LRARESS Snlde: Fid-Nah -
aliud

Frcnsua Type Opun

Tennlnal Typa Baew Glnmp

Hhase 1-Phass

Hulght 4.2 Innhes

Mg Typr Fanal

Friue Black Ny

Tompurahio Rise 139 Uryeaeu B

‘Type T

Rating 1060VA

Windhig Motaska) Copper

Yovotuluy 1 ar 116Y ar 10OV

Daplh B4 I

Prirmury ZAUXAGUY uF 2B of 22Dy .

Width 625 Inthus ’

Shippitg and Ordering

Calupory 16201 - Tramshamess, Inddsblal CGottel, 250 2000w, Typa T

Diseonmt Schadsle PR

G COTBEUIIRIATR4

Pur.:‘!;ug‘u Qibility 1

Weigld 2 5 o, t

Availtkilty Coda Blovk Hem: This flen is normeily slackaad T our distibution RelRy,

Redirvubifiy ¥

Gourily of Oilgin 2+

B0 Scanabiar Rk, Al ikghty kv,
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, . SQUARE D PART# 2070T1000D1 [
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" | SQUARE D PART# 9070T1500D1

Produet Data Bheet

9070T1500D1
Industrial Control Transformer , 1500VA

Technical Characterisilen

[E]EGUAHED.

s¢ Srhneider Bloc trie

Isyintion Teanpaature
Application

Approvals

Cnedoours Typs
Terminal Type
Width

Phaes

Mounting Type
Fuge Blosk
Tevnpentties Rite
Type

Halght

Rating

Winglng Materiat
Hecondpry
Beplh

Paimaty

18t Dugries G
Hpoulifealy doulgnud e tsnsiiv bl nawsh assotlated with cantooiom and iskays fif
applizations such as conveyor systems, paint Hnen, el pravsns o rvahiend Hnes

UL Usled File Nuriern FE1238 - O8R4 Carlitind Fils Numbar: 1 RATORS Gulde; 184-N-61 -
CE Mutted

Open

Srtew Clamp
7.05 tnohes
{-Phanz

Fanef

Nota
118 Dagmeea

T

8,18 Inches

1aiova

Cupyper

1200 or TI5V or T4

&.61 tncles

20 ANTY ur 20wAETY i 2240y

Shipping and Ordering
Calugiiry

BIsueun Suhoduhy

Adtlefes Moo

Patkede Quaniiy

Wt

Availubiilly Cule
Rulumahliily

16201 - Trensfreners, fufurrinl Conte), 270 - 20010 va, Type T
(H

7679018750

1

37147 s,

8

Y

' CATERPILLAR®

AR Banaddes Becito, Al ighs psavEd.

Sclgieideir

Eimcrrie
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SQUARE D PART# 9070T1500D1
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SQUARE D PART# 9070TF500D1

Product Data Sheel S070TF5HOD1
Indlustrial Gontre! Transformer , S00VA

SMUARE D

v Sehredder Blacksic

Tachniva! Characteylatles

Insulation |emperalure 16 Brgvens

Appicafion Devatnp to halp custoners camplywil UL Skandard 608 and NEC 470
Apptovals UL Lhuded Blo Nuibes: £51230 - GBA Coriifiod Fite- Mumbion, 1LRA7055 Guldo: 164-N-00-

oF Hnrkad i

Enclomre Type Upan

Fensprrture Risp 115 Degees C

Hulylt ' 5,40 Inchen

Hhnrn 1-Phego

Type I+

Fuse Block Top Mountad

Miwusling Typs Paps|

Windting Makarial Copper

Sesandyy 2OV wr 1BV or 110V

Ralipp EOOVA

Boplh .49 Inghes

Pilwary 240xABIR ar FAAAOV or 2P0k

Theveina! Typu " Gorow Glamp

Wirdth 4,50 Inchoa

Specifizations 041 % 1,80 e {Cluss OC) Priouy Fugo Haldon

Shinplng and Ordering ‘

Caleqany P08 - {tansharson, dusbiml Copteal, 280 - 2000 ve, Typn TF
Drmuntsweﬁ[ﬂe CRR

Adlla thanbuor 785901004607

Packuge Gy 1

Weypht 12,78 e,

fvalabillly ode 8

Hﬁhmmi;l!ﬂy Y

*
& 2068 Sehneidyr Bleslin, A GiLlk remival S Ch“E‘dE?
' dPEleceric
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SQUARE D PART# 9070TF500D1

ESLARE T
e

Fowmeiner Baooris
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118 3
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Model 11

Vishay Spectrol

25.4mim bia Eleven Turn Dial

FEATURES

+ Ravnd Vol Sigle

v 1°Dia,

= 1/4" gr 1J3° Sholt Adapter

= Bhyuk Chrome Finish with White Markings

¢ fnshed Tuyame Fnlsh vith Black Makings

« Galin Chroma Tnlsh with Biack of Wiilke Markings

MEGHANICAL SPECIFICATIONS - | | OPERATIDNAL SPECIFICATIONS
PARAMETER Inafleatian Bingletounter iype whocland g grdusted
Runout sl 1 by Teoo rinbay arsd el il registoriing o dind cuunlof 10 fuins
without Wimte,with mdo of " - =
fiive nleav perendoltar Upurstion ) ingls mmerf inwindow 10 thas10)
ity POSTHON Witk 0:8G4 peringh indinmtnn arenpletad rntine of tunw of te
{0.10) w3 ¥ perpenrisitiar hivo slasve. Brauuuled sirular vt indles{ah)
with the ineunling lae Usir el B parial 1un of the
Mounting Dirosily bo shskt wik 6%~ B i e Slanue
£0%i16 Gockat sal 2erov4
Dilvs sloava ret aoyavy an Timneter Paftd Bt I7 and 0
Imwer shte f vertieal conles
[fo wity o gratuiod shoular Hetallon
1fal reading of ¢ Tnarsaetng indinsfion CW threstiom
_leirmml BizA 0.75 H {1.0m) ¥ 5,53 Wichh (0,55 o) Do Denteaning Infettku GOW eitiction
Cifaduation Glzo’ PRS- Zearo B bsween
Nuinwal 0.4 inshon L {{,680m) ) end the <l ducsy
Intermudiats D41 Inghos L {G.750m) . .,
Wi 0090 lncinas {0.266m) Bcanfing Hurdware | ook washer, Infrangl tonth, olool, dlaku
Weyht 0.7 pz masimum {$0.84am) phated panel niil; Brans, kol plated
DAMENSIONS In Inches {millmotars) R
;ﬁ:&f RORNTHARAGE
apis | SRUHIREDINL, VMG RO "g‘;z”"””
{880 000 0000
BAUNE SLEEYE | {22 1 9]
gl - om'mss ma Q025N {033
"] [ 303}
00016
BETSOREW./| <odif TAVS[EEY -
W 0195 {4y o pon ' sda vomiesn
L | + D01k - ttin
ar paTR (B8
)_: 3 8,000- 0005
ol Bl IR}
Qs
240
DRBERING INFORMATION R .
11 1 k|
MODEL BIEAL T DIAMETER AN FINIAH ANTI OTHEH FLAIUHES
NUMERICAL DISPLAY
1, 14" 6l {standand) 11, Sutlr chrome, Mack muklags
%. 1 Bhalt adapler 2, Blek elilomo, while matkinga
41, Wushed ihirgma, bizok markings
Exmplg: 14«1« 11 31, Galln chroma, white markings
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: XYCOM PARTH# PM-090017

Pro-face

1341 Fanless, Diskless Industrial “"Node” PC

without Integrated Dispiay

W3

CE W WY
The newest Xycom indvustrial PE from Pro-fage Anerica 1s desigred far
the hetsh environments required for plaat floor use. This 13471 addresses
the yrowing convern for relinlslity of rotating hord drives in these én-
virpnments, Uiitizing solid state media to storg the operating system
emel your gpplication, higher levels of reliabitity are sasily ohtained,
In additian there are no system funs o hinder cooling when air flow Is
restricted hy dust ond debets, ofiuk found in Jactary emvironments,

D5-134100HE)

P rr——

» Intel® Celeran® i 1,3 GHz, 512K
cache, 40 MHz system bus

a4 AGP viden gantrofler with up
10 32 BB yideo memory {sharad
with system memory)

» 512 M8 DitAM

“ 4 Gi Compactiiash ®

= 105100 Basa-T Ethernet port

» 4 LS8 2,0 ramphtant ports

- » Asidio prork

= 4 R8-237 Serlal parls

. *Yideo port

= Paralle] port

* P2 L sy keyboard ports

"2 exLemaily aceassible PCMCIA ports
* Ope hﬂ!f-lenglh Pl expansion slot

» 930 Vall regulated BC input

. AL power supply soid separately)

I AamArAREAanEx N TAP IS I NI TS+ L b h AL tA P enE U TR AT RSN IuLandtuLnxﬂmﬁﬂﬂ
Highar Performance, 107100 Ethemet, paralis, vidoo, * CE appraved
Lower Power P52 tnnitus shd Keyhoord ports, 4, ReM8 Dirotlve-cantamming
The 1 and an audio port. Evenmate ppe ¥ Prbloxdded with Windows® Xp

o 1341 wliltzen an lubel mohile tiang are avallable wiih fhe half Frofosslomd (Windows 2000
Gelaten M pragessar whitn uiilfzlop langih FGI nalon st and he hnfemanal nptlnnat}
nearty half the watlage of many Pan- W0 PCMC[GA"&HM alofe Thereales  » » z_m warmniy inclided
fium 4 elass PCs. The Celeren M 14 © (0 CompaciFlash™ Typs I st that +
gﬁgﬁ'}g: Elgffgfgm?n‘:ﬂ? Is utlized for the systern memory -

Y proviiis to store the operating system und  + Meets High Standards

enaugh processing powesr for many
simpla faciory sulometinn appliaa;
tiems. The fustomn desighed housig,
which acte as a healslnk, cotpled

apphcationgs). All this Is ancom.
plighed i 8 enmpnet package thetke
about the siza of 3 standard package .

- To stvive on the phant floor the 1349
» muets FLG, UL, eUL aivd Bwopoin
+ CE mark reqmremantﬁ for nostrial

L R R R R R d R R B I O e T,

f printer paper, + automation equipment, Xysom brard
with 1ha lowsr powes Linage allows a

the 1341 lo aperate  envimhments Gy erjor Video ¢ Indusirial PCS lead the Industry Inve-

up o H0°C withoud Fe need far o M + labllity, sarvice, and supporl with sn

ayatem tan or addiansl couling Performance + optional five year warrahly avalablo,

desvlees. The an-bogrd AX AQP graphies con-

trofier defaulls {o 4 BB syslem RAM  {

Full Feqtured in g to allew resolullons lp o N

Cﬂmpﬂcf Packagﬁu 280 % 1_024.. in arkiitinn ke 13449 : pm "'ace*

Thes 13479 olfera 4 RE-282 sorisl automatieally sharas up tn 32'ME! : 3 ,Q ™5

18, 4 USE 2.0 compient ports ayatam RAM to ellow full 22.b3 zolor « X§ ER IR
pomis, D Gomplienl prtss 3 dopth and 30 randering. :
CATERPILLAR
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XYCOM PART# PM-090017.

134171 Unit Dimensions

Madal 1341
Height (83 4,10 € 104.44 mi)
; A width (B1} §.42" { 214010}
Wiidth (B2) B.40" ¢ 238,0 mm)
— _longhe) . 860(243mm)
L 13 i Waight 124" { 5.7ha)
5} 1347 Unit Configurations
Model 1341
_ Prosssors infel? Colamn™ M 1.3 GHy

Prefopdded 03 Windows XP Prafossionet or
Windows 2000 Professional

Expansion Qe half-length FCl expanainn
siol

v
sl

CATERPILLAR'
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) XYCOM PART# PM-090017

CE UL
«  ENESI7Z, Cihs3 A * WL £095D-1 Recopnized
* FN&1G0D-6-2
& [EG&D9BD-1 CUL
» EHB100D-3-2, Class & » [5A-C22.2, 60959-1-D3 Recognized
s ENGIQOD-3-3
Fredur] aerifinalion dotumaitation swalkabie ul: werwpro-
F{G fuouumeiiseniraliications
« 47 CFR, Part 15 Sehport B,
Class A
HoHS Dimolha-romforming

169

CONFIDENTIAL

Environmental
Operating Nonoperating

Thermat . el bR 2000 le H0°C "
L Humidity 20% 1o 80% RH, noneondensing 20% o B0% FH, noneaatiensing

Shoelkd 15q peal negelomilicn, 1 mseg duration 30 et accolpealion. T mses duration

Vibration LR paak to peak displavement SH5° paak 1o paak displecemant

B0 He 1.8 maxkanm recaleration 2,50 maximum aesoloration .
Efectrical

Intertal 830 VG [Regulled npui), 4.0 Amp, 30-Watls nonlisel power

Power Supply < {43 Wotlls nomina power when powored by optlonal external AG powsy supply ¢4341-PWRY ) ¥

Optional Externul {1341-PWR) 100-240 VAC, 0.4 Amps, FI-60 He

AC Power Supply . -
7 Nominal power I raedSiired for 4 Doze canfypemlion anly, Any Baviionsl axpension emb drvicas witl inoreabs the

inpuf ptwlar rotudradl

Campiiance . ——— @
Regulatory Complionee Safety Agency Approvals C€ m Gm

- CATERPILLAR
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XYCOM PART# PM-090017

To create an order number, follow the conventions defined by the example order number's and preduet
configurotions,
Example Order Number
Ordor Murnber Pestriptlun
A4 A F00-F129GEXP 7341 Intuabinl "Node" PS with Inlef™ Celeron® M 1.3 CHz, 512K vache, 400 MHz systom bita, 4 QB
CutnputiFlash, Preloaded with Windows® XP Profosslanal (Windaws 2000 Professhunal opitone)
1341 ~1300 - 512 - | - -
|
Slorugs Wedls f
AGE 4 B CompantFlash
Uperatlngy Syatam -
P Windnws NP Profeseional
AR Windhws 200 Profeasinnal
1341 Actcessories
1841 -PWR 100-240 Volt AG, 30-80Hz, 0.4 Armp Inpul, raguiated 12 VDG oulput power supply
for uge with tho 1341
{Bonnesior for dirast conmaciian lo the 1347 lnvlded)
Warranty Infermation
The 1341 serfec carFics o
two-year parts & labhor
warranky.
Impartant Notre o ¥ contigaradbing Curlaly Micmssltd s;ﬁwaanpmﬂud(s} Trocludeet wealy Vits eomprater iy \sh bachnelngtes) panitaes Lo cape protuckion, JHSUCN
AR, YOHT WRE NOT B ABLE TO-USE THE FOIAICT 16704 DO §ID1 FULLY CONPLY VIITH THE PRODULT AGTRMATION PROCFOURTS, Frofust uekwition presedine ik
Harosoh's privacy poaloy #9F he-ariaiied thulnd il b b af e pooituet, or epan ool ehrstallafony pf the software proditeiis) o tagaligualios o (hl nopules, oy
may ha Liplsen by tetensdd i telephone (ol eharges ey opph
Pro-face America Customer Sorvica Hatline; 734.944,G482
Phona: 73442048971 .
{Fox: 734.429.1010 | *"“""W'*""
www.profaceamerica.com A0 ORI © Y | & F= | &
CATERPILLAR
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MOJAVE JOB # 787810

Z5 35 00 - Generator Paraiieling Bwitchgear
for

City of Las Yeyas Now Clly Hall

Q&M Manuals to ke submitted under 268100

3410 O kgt

REVIEWED BY )
THE WHITING 'ﬂJHgER CONTRACTING OO
WiT BUBMITTAL NO,

?63n0p0-0771
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CATERPILLAR EMCP 3.8 TRAINING/TECHNICAL MANUAL

'}NERP" I AR’ traiermibar tneralyt Sedehimar Products
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1.1  Introduction

Your Pawarlynx Switchgear Is deslgned fo provide you with years of dependable
emergency power. Groal care has baen taken to ensute that your system [s
reliable and easy to operata.

Typically, PowarLynx Bwitchgear is powered by at least 2 separate DG sources.
The systety automatically ssleats the best of thess sources. Fallure or
disconnaction of any of the sources will in ho way Intarrupt vour power protestion.

Fowerlynx Swhehgear is fumished with several lavals of fault folerance,
Hardware backup has been provided lo allow you to run the system manually.

This manual provides a description of tha operaficn of the PowerLynit Switchgear
and the Touch Soreen opsrator Interface. The PowerLynx Touch Screon
interfaoe |8 destgned to provide the operator wilh

Easily operated controle

Instantly avallable important system information
Currenf system stafus conditions

A selaction of system reporta

The Tauch Soreen operates intuitively: just touch the areg you're interested In
and the aystem zooms in onit.

x * & ¥

*Note: All information ¢ontained herein is proprietary andior patent
pending. Gopying any portion of this manual withoit written permizsion
from 180 or its llvensed distributors is expressly forblddean,
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1.2 Definition of Terms

Touwh Scraen Processor (TEP) - Compuler that drives the Touch Sergan,
Touch Scrzen (T8) - Comptiter mohitar with touch screen operator intetface.
Hot Area - An area on the Touch Soreen that, when touched, wili cause
something to happean,

Hot Bus Indication- A bus is indicated an the HM as energized by the light hiue
aolor and net energized by dark blue.

Load Shed - The opening of circuit breakers to de-enorgize serlain gelected
Inads when the generator plant is belng overloaded.

Generater Demand Priarity - The retoval of generators, by assigned priority,
according to tha building's power demands,

Human Machine Inferface (HWV) — The Interface botween the operator and the
machihe, On the Powert ynx the software running on the Tauch Screen TSP,
Synchronization - The matching of the voltage wavelorme of two power F
SOUrCes, .

Engine Gonfrol Switch {EGS) - Fourposifion selector switch that controls the
generators mods of nperation.

Electronic Modular Control Panel {EMCP35) ~ Caterpillar developed
engine/generator controller.

Bynchrortization Mode Selector Switch (Syne Mods) — A Three-posilion
selector awitch that contruls a sources synchronization mode.

Pre-alarm - A oautivhary enging or generator condltion that dogs not sause an
engine shutdown, but indicates that carrective sction ls reglired.

SBhutdown Alarmn - An engine or generator conditipn that is serlous enough to
cause an englne fo he automatically shutdown and removed from the bus.
Master Mode Seloctor Switch [MMS) - Four-position selector switch that
controls the operational mode of all generstors, as well as ufility and tiebreaker
oparation,

Utility Fail Test Switch (UFT} - Two-position selector switch that causes a
ulllity{s) failure 1o ba simulated.

CEMF - Counter Elaclio-Molive Fores Is generated from residual magnetism in
the rotors of de-enierglzed motors as they wind down.

_ LConlidantial Pupe B Revi 2 )
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1.3 System Type Descriptions

131 EGP
An EGF system |a defined as having 2-18 generators feeding & common
gensrator bus. There is no utility maln breaker in the switchgear and no control
of a remole uillity breaker In an EGP system.  Distribution breakers on the
common generator bus are opficnal. An EGF system can parform Emergancy
mode, No Load Teat Mode and Wiility Fail Test ModefTest With Load aw
describad in the Sequence of Operations,

Automiatic Start, Synchronize, Parallel, and Load State on a comimon bus
Maln Lugs Qutput ko feed downstream emergency distilbution switchboard
Optionat Emergency Distribution CR3

Load shedfadd

Genertor priority demand
-For uae with multiple downstream Automatle Transfer Switches

Caterpillar switchgear is designed © Integrate hantHn-glove with
Calerpillar Automeatic Transfar Bwilches. EGP Is opfionally avallable with
direct communication to CAT ATS's to provide “{ingertlp” cuntral and
monitoring of all your facility ATS"s from one cenvenient central logatlon

¥ k¥ £ % 8 ® =

13.2 XLM
An XL sysiern I defined as having oha utility snue and 1+168 generators
faading & commoh generatofload bus. This common bus s homally energized.
There is no Tiebreaker between the uillity brealer and the generator bus in an
XLM systorn. There can only ba one uility source In an XLM system.
Distiibution breskers on the common generatorfload are opfional, An XLM
system can perform Emergeney Mode, Transfer to Emergency Mede, Load
Management Mode, No Load Test Mode, and Utlity Fail Test Made as desaribad
In the Seyusnce of Oparations.

v Automatic Transfer fo Ensrgency upon Utility failure

» Antomatic Start, Synchronlize, Pamllel, and Load Sharg On a comimon bus
Closed transition transfer back to Utility upon stable retum of powar, with
soft generator unloading -

« Closed transition Loed Management Mede with soff loading and unlpading
of generator system

» Closed transition transier o Emargency Mode to facllilate maintenangs, or
for storm theeal avoldance, with aoft loading and unloading of generatey
aystem

» | oad shedfadd

« Cenerator priority demani

»  Cost effective, tachnizally superior alternative 10 conventional ATS

arangement
Contidential Prxe 9 ew2. 2
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133 LM
L3 — An LW as & generator plant system is defined as having one utillty source
and 1-16 generators feeding a common generatorload bus, This cotnmoh bus is
normally energized. There is no Hebreaker hutwaen the ulfiity breaker and the
generaior along with the genarator s in an LI as a generator plant system.
There can ohly be ona ulility source In an LI as a generator plant systen,
Distribuiinn breakers on the commen gengratorfioad bus are opfienal but not
typical, An LM as & generator plant system can perform Load Management
Motle and Mo Load Test Mode as deseribad in the Sequence of Operations,

There is no Emergency Made.

» Standardized, simple, cost effective contiol switchgear for local of
remuotely Inftiated starling, stopping, synchronizing, utility paralleling, foad
management, and dislibuted generation

« Ayvailable as:
o Base foading exporl
o Utlity set-point impont peak shaving

Powert.ynx Technology brings the power and relfabllity of microprocessor
techniclogy to your generator powsr application. Through the use of the
Pawert.ynx operator Interface touch screen display, with easy to follow grapblcal
presentations, the PowerLynx tschnology product merges the features of)

« Power Monitoring

«  Switchgear Automation

» (Genarator Set Conirol

+ Remote Communications

CunDdentin)
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2  Seguences of Operation

SREFON 2.0 crsranercors cormtes et bbb st 004031 bt s e sesscsees e b b Db e FGH Seguenve of Operaiion
SELHOH 2.2 e ererrent rsemseenissisisrssra sisenssnsartussseetaestins ssassressassvemsseamserasrs X3 Sequence qf Qpereition

} Cﬂnﬁ'deﬂfiﬂl Py 11 - __BRov2.2

J43-196

CONFIDENTIAL WTURO0000365

JA 00003160




CATERPILLAR EMCP 3.5 TRAINING/TECHNICAL MANUAL

2.1 EGP Sequence of Operation

A, The Bystem Confrols shall be desigred end integrated with the other specifisd
contred componernts o provide a completely functions! intal system which shell
automatically perform the following generally desatfhed sequence of operations:

1) AUTOMATIC/ISTANDRY (UTILITY) MOQDE

1. The automatle ransfer switchas are in ths normal position serving ufilify power
to the lnads,

k. The generator maing are open.
. Tha aulomation ig standing by to act in response fo & nillity failtre.

2) ENERGENCY ({GERERATOR) MODE
a, Uttty Fallura

{1) Automatit transfer switch(es} protective relaying senses ulility undeiveltage
condition.

{2 & mun requestis sent to the generator plant.

{3) The first gensrator up to vollage and frequency is closed to the bus,

{4) The remaining generators are synchronized and paralieled {o the bus as they
come up to voltage and frequency.

{5) Automatic fransfer switches transfer to emergency position via their time
delays and via the Load Shed Conirol.

{8} The system Is now In Emergency Made.,

b. Uttty Restoration and Exét from Emergency Mode

{1) Automatic transfer switch{es) proteciive relaying senses ulllity voltage within
falerance. .

{2) Following the automatic transfer switch return to normal time dalay, to assure
that the utility powsr source is stable, the automatic fransfer switches Individually
refransfer to the normal position,

(3) When the las! aututnalic transfer switch has retransferred to the normal
pasition, tha generator maing are opened. '

{4) The ganerators are allowed fo run far thelr programmed Gooldown perind.
{5) The syetem Is now In Automatic/Standiy (Utility) Mode.
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it

b,

Enlry

o 2 3

o

Exil

—
-

& W

241 GENERATOR TEST MODE

The opemtor places the System Mode Selector Swirch into the Gun
Tist position.

A tun request is sent to the gencrators,

The first gencrotor up o speed md voltage is closed 1o a dead b,

The romaining generator 1s syuchronized nnl parafisled 1 the bos
when it has reached accepluble voltage and frequeney. .

The system Ix now mnjeg In Gen Tesl Mode, and the aperator may
musnafly elose the load utk breaker to apply load to the poneraors.

The operator places the Rystem Mode Scleclor Switch inta the Auto
position,

The genertor maing are opened,

The generaters arc allowed 1o ran Jor their proprasmed cooldown

petiad,
The xystens is now in Auvtomnatie/Sinndby (Ubiliy) Mode,
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2.2 YLM | XIL.M-T Sequence of Operation

The System Controls shall be desipned and imegrated wilh e other speciﬁéd wonitral
compunents W provide u completely fmetional total system which shall autematically

porform the following pencrally deseribed scquenee of operations:
22  AUTOMATIC/STANDRY {UTILITY) MODE

The utilily mmang i closed sorvivg wility power w Its foad bus,

The smergeney fis js open.

The pencrator mi sye opan,

The autertion Ig standing by to aet in response to a wiilily hilure,

mE R

222 UTILTY FAILURE
FMWMERGUNCY [GI’.NF-RATQR} MODE

B {ftiift); Failure (Conditional Load Shed}

1, Uiilily proleciive relaying senses ulility voltage or frequency vot of

tolarmnes,

The utilify main is opeued.

A, ron retuesl s venl Lo the geosralor plant.

All Non-Harentlal foads on failed load us are shed,

"The fikst penerator up 1o ypeed and voltape is eloved W a dead bus.

The emergency e is closed.

Essemtial Priority Levels will be added as & Iunclion ol the on-Hns

genoator tapacily by (he user seleoted fond add / shed time delays and

within the user selected load add / shed Hmits,

8, The remaining genorsion(s) is syschronived wmd pardicled to the bus
wiien it hay reached aecoptable voltage aud frequency.

9, ‘The system is now In Emergency Mode.,

NS

k. Utilily Restoration and Bxil from ¥mergeoncy Mode

1. Uiility protective relayity sensus ulility voltage md frequensy withis
1olernes,

2. Following s 30-minute time delay (which can bo sbbreviuled by the
wperatur) o assure sl the ulilily power source is stabje, (he
generstors we passively synchronized and paalleled (o the uelity
sovsee, by closiog e wiility breaker,

3. The generators are soft mmip nologded uwnfil the utility sowue is
nominally serving the enfine sysiem load,

4. The smergeney tie in opened when s disconnest kW has hewn
tenched,

Crnifidential Papo 14 . Revae.2
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5. 'The generators are allowed to o for their progremmad cooldown
. peiod. .
6. ‘The system s now in Aulewativ/Stmdby (Tlity) Mado.
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203 CLOSED TRANSITION TO EMERGENCY MODE

i, Lnwy

1. ‘The operator places the Systems Mude Selector Switeh into the
Limereotioy position,
A wun request is sent to the gensiatms,

!‘Q

3. The gcovrators are allowed to mun for a live-minwte wano-up fime
{which can ba abbreviuted by Fhe operator).

4. ‘The first genetator up w spoed and voltage Is closed to a dead bus.

5 The remmining generator is synchromized and paralleled to the bus
whan it has renched sceentable volimge and frequaney,

6.  The penerslors acs passively sysvlronized mud punllvled 1o the ulilily

sonree, by clising (he liehraaker,

7. The penssators are then soft ramp Joaded until the goncralors wrs
serving powsmmlly Ui ontine loud on the lond bus end the wilily main
{5 opened,

8. The system is how ranning in Bmerpency Mode,

j. Buxitfrom Hmergency Maode

1.  The upewstor places the System Mode Selector Switeh inta the Auto
position,

2,  Following w 30-minute tive defay {whigh can bo sbbrvisied by the
operator) to assare that the wiility power source s stable, fhe
gencrators arc prssively synchronized and patalleled 1o (he ulility
suures, by elosing the usilily treuker.

3. ‘fhe generators are soft ramp unloaded untl the utility sonrce is
nominally serving the chtice sysicn Inad.

4, The emergency s ¥ opensd when it's dizcommect kW hay been
rancher,

5, The penoralor maing are openad,

6. the generators are atlowed to mn for thelr programmed cooldown
period,

7. The system 1& now in Autemniic/Stmdby (Utlity) Mads,

CATERPILLAR®
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3 Hardware Interfacing
RO 7113 A S S
SR 3.2 e iivir e eresscssens
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CATERPILLAR EMCP 3.5 TRAINING/TECHNICAIL MANUAL

314 Front Panel Hardware Operation

314  Touch Scresn Enabie/Disable Switch

This is a key-swifch on the front panel ofths “l'ouch Screen,

Tuuch Sersen Enuble/Disable | . Switch Operalions
ko Basic operations of the Touch Screen
(inable/Disable Switch;

¢ Disable: Rempves the ability to interface with
the system via ihe touch sorecn, Used whin it
14 dusired 1o touck {he sersen with ont operating
the sysiem :

» Enalde: This sllows (e operation of the teuch
sereen.

3.4.2 Horn Silence

‘This push budtont is & guick way 1o silence the liora during alanming sifsiations.

Bullu-n Oper.:mons :
Busic operations nf i the Horn Silence Pash Button:

o This will silence the alsrm hom.
“The system will not acknowledpe the alarm!

GATEHP]LLAH
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3.2 Control Cabinet Switches

.24

Instant Aute Switeh

v Looalod instde Rysten coutrol seclion

Instant Aulo Swilch

Swilch Operations

"

Basic operalions of thy Ingtand Ante Switchy

¢ Sprioy relum switeh that whea placed in suto

takes all comntvol switches i systern 10 anba.

This Inutemt Anto will Rezoet all Bngine Alarms,
Set the BCS in Auto wnd will place af] Systcm
Switchws 1o their defiult position and foully

veust adl Chronlt Broakor Faulis.
Novnal posilion is O

3.2.2 Load shad Switch

This  lwo position switch inside the systemn vontrol section

1.004 Bhed Swiu:h*

L0 SHED
! i
AT, e

Ie a"“_ Ty
1 e

Swilch Operations

.,

Rasic operationy of the Lead Shed Switch:

Auto:

Tlais allows ths operation of the Jead-shed scheme
of the switchpoar,

Ot

Thig will divuble all load-sheddadd operation or halt
current foad shed/add operatinm.

CONFIDENTIAL
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TERPILLAR EMCP 3.5 TRAINING/TECHNICAL MANUAL.
4  HMI Interfacing

SEEHIT G T coeee i st irs e s ss s s bb s e er e b she SRR SR TSRO ML pe s brmren Muhie Mean Oparation
SEEHOE T 2o ceoriornssssssssmrstitasssm e strrarserrsemrmsspstenssssensesss suas st ssevsonsenne- LN Aefectise Nervigation’
BERHNT B3 crrermprensisissssssssssesssssssmsssssmssssssssasssnsseesscessessmessssossssssnas oo VIGHH Nleyt1 Perssworal entry
SUEHOH 4.8 eeersirromisssrsiomsssm st ssssssessresivrsasartassses s emsssssmsssenswerenens AVRTUINE Stigen Dperation
Y1005 1571 I T vrtrer s sessesmemeem et eennsesentseemesrmsesms s serasererans [PVEFUREW Streem Nevigation
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4.1  Main Menu Operation
Main Mepm Sercon Seroen Opertions
! Rasic operations on the Main Menu Sereens

»  Main Menu i secessed From any sorsen by
foyching the Main Meow bottos on (he buliom

PALIHIND

all primary sareens by tonching the assoeialed
touch areg,

EHSRE Tens
REARY QMR
GTLITY NETERING
BHHIY SFIHEE,

' CATERPILLAR EMCP 3.5 TRAINING/TECHNICAL MANUAL

" | mecouma ' “I'guch Arca” From bur yuu will b able to entor

"SNHUNGIRTOR VW

4.2 Main Menu Navigation

e Prussing the *“Touch Ares” for the desived soreen will send you 1o that screen,
From this seveen it fs possible Lo navigate through the following Maiu Munu
Structure,

Main Memn MNavigalion S{ructurc:
Syatern OQverview
System lontrol
Sysem Sctting
Sysiern Trend
Ciensrator Controk
Generalor Metering
Cienerafor Setiing
b Gunorutor “X* Selup
B Genarator “X™ Brateetives 1
W Gonatabor "2 Protectives 2
W Generalor “X " Cirenit Breaker
Cienaraior Trend
Lopd Shed Suliings
Enging Monitoy
Hngine Teetd
ity Control
Ut iy Mutesing
{Hility Setiing
% Utiliny “%7 Sctup
Liliility “X™ Protectivos
G Utility *X Cironil Breaker
Amnmciator Mena

Cum[fidential
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CATERPILLAR EMGP 3.8 TRAINING/TECHNICAL MANUAL.

(Contfoned) Mais Menu Niviga ion Sicnefure:
Repaorts
Adunn Surmmary
Tia Cowwol
Tie Mutering
Tie Setifng
BWTic “X* Fulup
G Tia “X" Profectives
©'Tie “X" Cirouit Broaker

4,3 Main Menu Password eniry

Pasaword Lotey . ‘ Qpexutiony ~
Baic nperafivng on e Prsiwvord Entry:

«  This pop up sereen wllowy the Plant Brpincer o
snter his ar her paseword and change systom
surfings,

«  Dressing, “Cancel” or leaving thy “Seitings Menw”
vmtls the cysrent password,

«  Pressing, "Batw™ logs the swvent password, which
remaing in effect nutll the user oxils any" selting
screct”™ 1o any serecn oihey than the “Main Menu"”

o Default password is *12347, Contact 154} fo chingro
passwoud,

[LE—

*Note: All sefting sereens require to have entered a valid password enfered
before any paramsters can be changed.
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4.4 OQverview Screen Operation

| Qvervicw Screen Sereen Operations
AT 2

.....

Busic uperations gn the Overview Screenz

»  The Overvlew Bercon i avoovsed [rom the Main
Menw acteun by louching the Sysiem Overview
bution “Touch Areg”,  Iirom hose you will be abla
o enter Metoring, Moniloving and Comrol sorcens

sy tpching the assoctated touch arca o by
navigating tcouph i buliom manu.

4.5 Qverview Screen Navigation

»  Prosging ihe *Touzh Aren for the desired gevtien will send you io that soreen,
Additional screens, suoh as to the Conten), Metering, Annuneintor Scrcens snd
Engine Moniioring Sotceus cun be reached either dircot wilon louching ths “Hot
Avvas” on the overview screen orover the bottum Overview Menn which s fhe
{olinwing mene shaciugy

Cverview Sereen Nuviggtion Structare:
Maln Menu :
Coairel
% System Control
G Lond Shed Control
S@en Domand Control
S Utility “X Condrol
' Tie “X* Control
% Generstor "X Coniral
Motoring
& Bystem Control
% Uity “X™ Conlol
BTy “X* Contral
% Clenetator "9 Control
Annuticiaior
% Systom Anuunoiator
WUy “K° Amunelmior
¥ Tle X Anmumelulor
% Genemlor *X* Anmnciator
Hng Monitor
% BEngine “X" Monitoring
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5  Bystem Modes

ST ST crssrseniissssernonsisinsstsaeeesser s s masssssnasss inssnns
SEELIN 3.7 e vevieecrmneeerisisstvsmramanmsesstirareernbasesmssuess eI NI RS
T 11T T 3 SO,
SECHI Bl e
YT 70T e SO
SECHIN 3l cvornseeeeransersnsieennen
SELHON 5.7 cvisirieeeneansisnresns
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s msssmsessseercanenns AESIOMIRHE Opptitativn
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. CATERPILLAR EMCP 3.5 TRAINING/TECHNICAL MANUAL

5.1 Automatic Operé’tion

The Systera Controfs shall be designed and imegratedeith the other speciiied”
control components to provide a completely functionat fotal system which shell
automatically perform the following generally deswribed sequence of aperations:

51.1 Standby Mode
A, EGP

a, The automalic fransfer switches are in the normal pasition serving yillity power

fo the loads,
b. The generatar mains are apen.
<. The automation [s standing by ta act in response to & run request from

associated Autornatic Transfer Swliches,

RGI System Gontrol Screen

{iengraror

CENERATOR 1

B Loyl Srdas
1. -AVAILABLE |

TR
UER

B. XL

a. The ulility main breaker is closed serving utility power to the generatorfloads

bus.
b. The generator main breakers are open.
&, The automalion is standing by to act In response to 2 ufility fallure,
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CATERPILLAR EMCP 3.S TRAINING/TECHNICAL MANUAL

Utsliy and Generalor

GEMERATUR 1

s 3

a4

0 218Nt §
0,00 He

.EnnnSlofus :
AVMLABLE |

oM

a. The utility main breaker {Optional) is closed serving utllity power to the
genarator/ioads bus,
b, The generator main breakers are open.

XLM System Control Screen

Ulility and Gencrator | LM Syatera Coptrol Sorcen

GENERATOR 1

:, decsls Bl ER MAVE "

TYRG |
&
4IPS §

2R\ 265
L, s
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CATERPILLAR EMCP 3.8 TRAINING/TECHNICAL MANUAL

512 Reguired Switch Positions T

Engine Contral Switch | Master Mode Select Switch Sy Mode Switch
{  MASTER MODE
SELECTOR SWITGH

™ MODESELECTGR ¥ {re SYNGMoDE
MaNUAL : OFF

ENGINE €ONTROL. *
0

TRANSFER
TOEMERGENGY > ] MANUAL

MARIAL

»  Master Mode Selector Switch {Located on Syslews Control Screen): Automatic

» ‘Hngine Contral Switeh (Lovated on Overview Sercen, Bngine Control Screen):
Antomatic

»  Byne Mode Switeh (Losued on Engine Conteod Sercen), Antomdic

*Note: )

s Uransfor to Linerpency 5 only available on XLM sysiems

»  Load Manuagement is only available on XEM 71L.M systeins

513 Emergency Mode

" find indigutions of the System being in Biiwgency: - -,

s Any Annveclaior Sereen will indieate the Binvrpency Mode
» ‘the header on all soroeny

EGP

a, Automnatic Transfer Swilches protective relaying senses utility undetvoliage
condition.

. A run reguest is sent to the generator plant.

¢. The first generator up to voltags and frequency is closed to the bus.

d. The remaining generators aye synchronlzed and paralleled to the bus as they
come up to voltage and fraquancy.

Confidentin Rev?2
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CATERFILLAR EMGCP 3.5 TRAINING/TECHNICAL MANUAL

d. Automatlc ansfor switches transfer lo emergency position via their ime
dalays and via the Load 8hed Control.
&, The system Is now in Emeargency Mode.

XL

a. Utllily protective relaying senses ulility undsrvoltage or fraquency out of
tolerance condtion.

b, The ulility main brasker is opened,

¢, A Fin request Is sent lo the generator plant,

d. The first genarator up fo voltage and fraquaney is closed to the bus.

&. The remaining generators ars synchronized end parallaled fo the bus as they
come up to vollage and fraquenay.

T. The system Is now In Emargancy Mods.

L

Thers is no Emergency function on LM systems,

5.2 Load Shed

A, The Systom Conlols shall include a Load Shed Control function {o contiol the
tonds served by the generator plant, The Load Shed Cantrol shall have one
Essential Load Shed Priotity Lovel for sach genarator in the systemn plus one
Non-Essential Load Shed Priosity Level (which Is always shed in the Emergeney
Made of opetation). The Load Shed Control shall provide a 4 pole, 10A, 120VAC
rated, form £ get of contacts for ¢ach Load Shed Privrity L evel to allow the
control of loads extemnal io the Emergency Generator Pavalleling Switchboard,
Adgtionally, the Load Shed Control shall control sach of the distribution elreult
breakers within the Emargency Generator Paraifeling Swilehhoard, which are
shown on the drawings lo be elecirically opsrated. Each ¢lechically operated
cistribution circult breaker shall be fleld selectabls to he assigned to any of the
available Load Shed Priority Levels, The folfowing conhrols shall be provided for
eech Essential Load Shed Priority:

1} One ~ Bhed Delay Timer, adjustable from 0 to 255 miniles

2} One - Add Delay Timer, adlustabls from 0 to 255 iminuies

3} Ons ~ Load Shed By-Pass Salentor {auto/manual shed/manual add)

4) Thres - Status Indicatora to show the 3 positions of the Load Shed By-Pags
Salectr

5) Twa - Status indicators o show whether the Priority Level is Added or Shed

J43-213
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B. The following controls shall be provided for the Non-Essential Load Shed
Prioity: ’

1) One - Load 8hed By-Pags Selector (auto/manual shed/manual add)
5?) Three-Status indicators fo show the 3 positions of the Load Shed By-Pass
slector
3) Two-Status indicators to show whether the Priorlty Lavel I8 Added or Shed

C. Additionally, the Load Shed Gontrals shall have:

1} One ~ Load Shed Control Switch (Onf01f)

2) Ona - Usor-settable Load Shed % (a= a function of on-line gensrator capagily)
3) One - User-settable Load Add % (as & function of on-line generator capaalty)
4} Ona - Usarsettable Bus Undetfrequency Setpaint and fime delay

5) Ona ~ Bus Frequency Normal indicator

8) One = Bus Undarfreguency indleator

D. ConditionaliLoad Bensitive : '

1) Condiflonal Load Shed: Upoh enirance into Emergency Moda of operation, the
Load Shad Contol shall shed all Nen-Esseniiad loads. A% generators come to tha
bus, Non-Essential Priority Level loads shall be added based an the number of
genarators oh line. When the first generator comas to the bus, Priotity Leve! i
loade shall he added; second genergtor, priority 2, ste, After a time delay that
allows all oparational generators to corne to the bus, Load Shed Mode shiall shift
to Load Sensitive Mode, (Provided the Load Shed Switch is In ON)

2) Load Sensitive Load Shet; After all generaiors have been given sufficlent time
to oome to the bus, load shed shall shift fo “Lead Sensitive” mods, The systam
shall compars current generator on<ine capacity {in kW) to-surrent load
reguirements. If surplus capaclty s greater than the saleulated Load Add
Betpoint, after the Load Add Time Dalay the next Load Shed Priority wili be
added. This calculation will continue until all Sheddable Loads are added, or
until surplus capacily i iass than the calculated Load Add Sstpoint. If surplus
capacity Is less than the calculated Load Shed Se¢ipoint, after the Lead Shed
Time Dalay the next Load Shed Pricrity will be shed. This caloulation will
continie untll all Sheddable Loads are shed, or untfl surpliue capacity s greater
that the calculated Load Bhed Setpoint. The Load Shed Control, In lts automatic
shedding and adding of loads, shall not override any manual load shed/add
operation.

E. Should a generator fail off-ine or should loads Increase, Essenlial Prorty
Level Inads shall be shed as a funiction of the on-ine genarator capacity by the
. user selosted load shed time delays and within the user sefectad foad shed
limite, The Load Shet Control, in it's autornatic shedding of lngds, shall not
override any manusl lad add operation,
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F, Bhould the load bus frequency fall below the user selected bus
underirequency, than an alarm Is triggerad and digplayed on the system alarm
BUMmary.
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Under Frequoney Selpoin Undor I requeacy Alaym Tndicntor

=¥

. - Sefpoint= 5500 Hz

LT PRI A e R q.-rn-} LAY # AR HEV RN
e

Under Freq. Trip ji

BUS FREQ NORMAL

L3

TR

3‘.‘

R A AT R e ey R
» Louad Shed Thider fraquency Trip (Locatod on Loud Shed Control Screeny; 55k

s Lond Bhod Under Buquency Alarm {Locsted on the System Antuwalion Sureen)

{a) How o sat Load Shed Bus Under frequency and assaniaied Afarm

From Overvicw Sereen

Press the CONTROL button: Mop up hoxes will show,

Preys the' SYSTEM butien; this will ke you o “System Contral Seroen™
Pross fhe LOAD SHED CONIRROL button; this will take you 1o “Lowd Shed
Control Screen™

* % ® x

G
From Overview Sereon
Pross the MATN MENT button: this will take-you fo the “Main Mooy Seresn™,
»  Presy lhe BYSTEM CONTROL buttos: this will take you o “Syatem Control
Heeon”
»  Thress the LOAD SHED CONTROL bution: {his will take you o "“1.ond Shed
Conirol Sereen®

{b) Reuuived Switch Posftions

*Teikiad Shed Lovel Switch |, Distribution ContiokSwiteh:

AT ERPII.I.&R"’
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I« L.oad Sense Swhich (Loeated on Load Shed Conlrul Screon); On

‘» Lot Shed Level Switehes (Located on Load $tied Contrel Sereen): Aulo

»  Distribilioe Contr] Swilchoy (Loeuied on Loud Shed Control Seresn): Anto
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{c} How to set Load Sherd Levels

Tardwire
v The Lond Shed Controd shalt provide & 4 pole, 104, 120VAC rated, form © et of
eontacts for each Load Shed Prority Level
= Duch Priorty can be manually added or shed fiom the Touch Sercen

Electrieally operuied brealkers
* liach cloctrically uperated distribotion clrcuit brealwr shall be field seleciable to
by ussigned 1o any of the available Load Shed Priovity Levels

8.3 Generator Demand Priority

A. The System Conbrols shall include a Ganerator Dermamd Pdority Gontrol
function to automatically mateh the on-line ganerator capaclly 1o the losts o
aveld unnecessary operation of all the generators when the foads are low, This
allows the oparator o make most officiant use of available Genset capacity. The
following contrals shail b provided for eash gereratorn

1} One - Usersetinble Generator Priorify Selector
2} One - Siatus Indicator for the Generator Priosity Selecled
3} Two - Status Indivator for gengrator On-line or Off-ine

B, Additionally the Generator Damand Priority Contral shall have:

1) One - Generator Demand Priority Contro) Switch {OnfOff)
2) One - Usar-seltable Generstor Remove Differential kW

3) One - Usarsettabls Generator Minimurn Regarva KW

43 Ono - User-seitable Generator Remove Delay

b) (ine « Usersattable Generalor Immediate Add Reasrve kW
&) One - Usersoftable Generator Add Delay

7) One ~ User-settable Minlimum Number of Generators

C. Upoit entrance Into Emergency of Load Management modes, all generators
shall be staried and paraileled to the bus. After the settable Remove Tine Delay
timas qut, generators shall be removed from the bus in descending priority order
{i.a. Generator Prorfly #3 removed first, Generator Priority #2 removed escond)
when the bus Inad drops under tha Remove Seipoint of each Genarator. The
remove satpoint is 8 funellon of tha genarator size minus a minlmuin reserve
Setpolnt as well as Remove differential

Should the generator load inoreass fo the user selected Generator Add Seipaint
{GenSize minus the Minlmum Resarve Setpoint) for the duration of the uzser
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ﬁﬂTERFILLAR EMGP 3.5 TRAINING/TECHNICAL MANUAL

selecled Add Detay, the next generator will be started, synchroni?ed ang
paralieled to the bus, Gensralors shall be added to the bus In ascending priority

order,

Deseriplivn__
A genersior is REMGVED from the bus when the
bug kKW iz less than the sum of fha
minimum regeive setpoinl Bnd the remova
differeniial,
¥ A genarator iz ARDED to the Bus whan the

| bug [V (5 gropfes thon tha minimum regens

i o b

gatpolnt.

b Add 5P = Gen Size - Min Reseivw 5P
 Remivi §F = Gen Slze - Min Renme 5P - Flemov Dlﬁ‘srential %

|« Locsdedon the (ienarntnr Denand (“nntml Sereen . o

[} In case that the load axcesds the currant only generaiors capacity, the next
priority generator will be etarted and -added to the bus with no time delay.

{a) Navigation to Gen Demand

From Overview Seveen

Pregs lhe CONTROL hutton: Top up boxes will show.

Pross the SXSTEM button; this will take you to “System Control Senen”
Preyy lhe GEN DEMAND CONTROL bulion: Hhis will ke you in “Gent
Dewmand Control Screcn™

5 K& » ¥

OR ;
Fromn Owerview Sereen
Press the MAIN MENU button: this will lake you 1o the “Muin M Soremm”.
Press the SYSTIEM CONTRO, button: this will fake you fo “Systen Control
Seruon”
s Press the GEN DEMAND CONTROL hutter; this will take yon te “Gen
Dyemund Control Scresn”

(k) Regulred Switch Positions -

e

Bwith . T T 7" Gwitli Position

{onfidentinl Iase 34 Rev2.2.

 CATERPILLAR’

J43-219

CONFIDENTIAL WTURO0000388

JA 00003183




et
 GATERPILLAR,

Generator Detmnnd Conlrol Swileh:
«  Onr: fnables Generator Denend o
avtomedically conleol U totsl sumber of
guneTulons on the hos,

»  Of: Digublos Generafor Demands autonsilic

Amptions.
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CATERPILLAR EMCP 3.8 TRAINING)‘TE_CHN[CAL MANUAL

o) How to change fevels
B Generator Privrily Koypud SavelAhorl
battons
3
[ i
- - e onf vl o
: Ean 1 Frinriw { snaspnar g ogene bowowninal wgaene
e 4 ! B OB § Rt
CAotpal:
PAPE . i | 21 31 Do
{ 2 wr
; 2
] W
el Ua;.'dnadg Eartsel

»  Uso touch areg for generator priority, This will ensble a Keypod sergen which
allinws the Dpotator 1o enler and chanpe genorator priosily request Iovel. Pruss
the mumber comesponding to the desired lovel. Any number higher 1hin the
totml number of penerators will enter the bighest aflowed priority levol, whicly
et |uely ihe toi] number of geoerdurs,

Reypad:

»  Prosuing, “Cancel” will keep the correat lovel. )

s Preusing, “Dowilond™ logs the level in pop up sereen

=  Prowsing “Update Fictd"” shows the eurmont setiing,

BavelAbort buttons:
»  Pressing the “SAVE® hutton will overlake the cimrent requesled level to the

notual settings,
s Drassing the *ABOWT” button will diseurd afl mads changes [0 the reguested

levels and restore fo the actual genertor priority setting,

5.4 Utility Mede / Returning from Emergency Mode

541 EGP
a. Aufornatlc tranafer swilch{es) profeciive relaying senses ulility voliage within

tolerance.
b, Following the automatic transfer switch raturm to normal time delay, to assure
that the ufility power source is stable, the aufomatic transfer switches individually

relransfer to the narmal position,
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CATERPILLAR EMGP 3.5 TRAINING/TECHNICAL MANUAL

&. Yhen the last automatic frahsfer switch has retransforrad to the hormal
positlon, the generator mains are openatl.

d. The generalors 2ra allowed to run for thelr pragrammed cooldown period,
. The systen ls how in Automatic/Standby (Utility) Mode,

542 XLM

a. Liilty protective relaying senses ulility voltage and frequency within tolerance,
b. Following an adjustable ime delay (which can be abbrevialed by the aperator),
fo assure that the Utility power source is sieble; the generator plant iz passwely‘
gynchrmrzed and pzami]e]ad 1o the utifity seurce by closing ths ylility rmaln

reaker.
o, The gensiator plant is soft ramp unipsded until the ufility souree is norminally
serving the entire system lpad,
d. The generator breakers are opened.
e Tha generatars are allowed 10 run for their programmed coaldown parmd
f. The systern is now In Automaltic/Standby (Utility) Mods,

Viility Retransfer thner -
gm Il. 1 REXFER TIMER 3,12 Wiln
» Located on the System Conlrol Sereen - .

543 LM

There is no lmergeney funclivg fur LM systerns

5.5 Generator No Load Test

Purposeflescription
«  Perform pericdic Wsting of generators without infermpling power to downsiream
Jowds
. Entrance lito No Load Test Mode
XLMTM

v Concrator Mo Losd Test Switcl is taken Lo ON position,

= All gvaliable poncralors nre started.

« Al generators come upto volfage and frequency and remain ronning
discompoted Frim tha bus.

The system i now in No Load Tesxt Made.

» Cienerator No Load Tost Switch is ken to N poshiion
» Al svarlabla generators ape stached,
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 CATERPILLAR EMCP 3.8 TRAINING/ TECHNICAL MANUAL

Tiest gencrator up to voltage and fegueney iy elosed s the bus,
Al resnsining penerators are synchronized and paralleled to the bus a9 they sonc
up io voliago and Gogueney.

» The systent in vow i No Load Tast Mode,

Exit from Mo Load Test Mode

XLWM :
#  Generator No Losd Toat Switch ix teken o OFF position
»  All generators ave allowed to run Tor their programmed cooldown periad.
» The syslein is wow in Aulomatic Made

oGr

Clenerator No Load )'est Switch is taken o Q8 position

Al gonurator broakers are opuned

All generators are allowed to ran Tor fhelr propramned cooldown petod.
Thy sysiem iy pow i Avtomatic Mode

& % & &

Required Switch Positions

| Muster Mode Swilch Enging Conirol Switch_ Syne Mode Switch
1 MASTERMCDE

“ ERGINE CONTROL © |
(el H

i

&l
By / i\ 10,
s !; ) :

S‘I‘.’{&b}ﬂ DL

',i 0
e

TRAHSIER MAIAL

‘% JUBAHCENDY e B TARHUBL .
»  Master Mods Scleclor Swileh (Lomred on System Conlrol Seresn): Antsmagis
» Hogine Conirol Switch (Located on Orverview Soresn, Engine Conixol Scroemy:

Aulomaiie
»  Sync Mode Switeh (Located on Engine Control Serccit): Automatic

To jnilisie Generator No lud Test, lonch “GENERATOR WO LOADL TEST™ Switch,
The switch will move from the (1 position to the ¢ 7N position beginning the fest.

To exil from no Joud 1est, touch “GENERATOR NO LOAD TEST” Swiich, The switch
will move from the {3 position to the Y position siding the lest.

P Gonerabur N Loud Test Switeh positions , ]
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CENERATOR

CGenerator No Load Switch: Om
Gienergtor No Load Swilch: OIF

i 3 e
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CATERPILL#R EMCP 3.5 TRAINING/TECHNICAL MANUAL

56 Generator Test with Load

Purpose/Description
« Perform periodic testing of pencrators to include pieking up nll system Jonds
XIMIAM
»  Thee oo Loed Test fanction svailable,
EGP
= Por Sequeneo, see DHility Fuil Test Seotion 2.

Regquired Switch Posilions

Master Mode Swilch . Engine Contro) Switel Byno Mods Switch |
I MABTER FiADE
["#ELECTOR SWITCH

RODERHERTDE M
ANt

g Etl"u{& r;urmwu v

m. JN l, g Sk :‘D

g.‘

fakeAL “

ML Y

o ToRREY .
s Master Mode Scicotor Switch (Localed on System Control Screns): Aufomatic
= Engma Contro] Switeh {Located on Overview Sereen, BEngine Control Scoeon):

Antomatic
» _ Syne Mode Switch (Locuted pn Ongine Control Sereen): Automati;

Ta initiate Genarator Load Teal, touch “GENBRA FOR LOAID TRST? Swilch. The
switeh will tueve Lo the $FF posttion to the 43N position begliming the el

(wnere:tor 080 Tesh Sftoh posd o s

s Gonormor Load Swilsl: OfF
»  (lsnerator Lond Switcl; On

Confidlential
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CATERPILLAR EMCP 3.5 TRAINING/TECHNICAL MANUAL

To exit from laad test ronch "GENERATOR LOAY THSI™ Switeh, The switch wall
move for e . position to the £ 327 pogition cuding e tesl,

3.7 Load Management {(XLM/LM only)
Puspose/Dascription

A, Toport Limit Placs the Impost/Expord loggls swilch in the Fmport position and
place the Bese Load/Llility Tracking topgle switch In the Uillity Tracking
pusition. Set ibe 1illity hnport Sotpolnt (¢ the desired amonnt of kW thetyou
want tn intpost teoueh e Diility Cireuit Breakor during Load Managotmunt
Moda.

B, ixpost Limit-Place the Inpor/Bxport tepple swich in the Bxport poxilion sad
pluce the Base Load/Util ity Tracking logele switch in the Utility Tracking:
position, Sek the Utility Export Selpoint fo the desired amount oKW thal you
wiml b export through the Vitifity Cirovit Breakur during Toad Management
Maode.

C. Basa Load fmport-ace the Lupor/Bxpoxt lopgle switch in the 1mpork position
and place the Base Load/Utilily Tracking toggle swhich in the Baso Load position,
Set thy Buse Load Setpoint to the desired amount ol KW thal you want the
generator plant to assunxe daeing Load Management Mode, The controls will ol
allow the gentrator plint 1o export kW throngh the UiilHy Cireudl Broaker sl
will always mahyigin o nominel amount of Utilily KW imported through the Ulility
Cllrenlt RBreaker,

D. Buse Load Hxport- Plane the Mnpori/Export kaggle switeh i the xpoit position
and plaoe fls Buse Load/Uiility ivacking topple switch in fhes Buse Load position.
Sel the Base Load Setpoint to the desired amount s KW thuk yon want the
penerator plant 1o assums during Load Management Mode, The conlrols wil
allow tho ganerator plnt fo export kW teough e Thikily Cirouit Breaker,

Reguired Switch Positions

timt Mode

[ 'Mzi::t'ei: Mods Swﬁ&ﬁ . Bascl@nﬂJ 'Ulﬂﬂ.y 'T‘taclr' *
: : Lluh

-~ Culisfp] Switeh,

WRSTER MUDE, 3
«BEL ErTOR 94T

vyt
"+ LWODGSIELLGIOR ¥
FMRHIAL

14t *“"““hwwm i

uu!miﬁm
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CATERPILLAR EMCP 3.5 TRAINING/TECHNICAL WIANU;&'L.

A. Tmporl Lunit

w  Daster Mode Selector Switch (Lacated on Systenx Control Sersen): Load
Manugement

v Baso load/Utility Track Switeh (Locmted on Systen Control Servea): Uilily
Frack

»  Tmpost/Export Bwikch {Located ot Sysleun Conired Sepeen): Inport

Master Mode Switch Baselond f Utility Frack Impert Kxport Mede
Conitol Bwilcl Bwitch
BARELUAL]
MYILTRAGH
:'»." DASELOAT &

-

e
¥ MOBLSLRCETON € ¢
)

AL ]

TRANISIE] ;
Toa.xzkéaffcr !

e ImL TRACK

B. Expurl Limit

= Master Mode Saleetor Bwitch (Located on System Condrol Sereen): Load
Management

» Base load/Utility Track Switeh (Loeated on Sygiem Control Soxcen): Uillity
Teauek

»__Importdixport Switch (1.ocated on Sysiom Control Scresn); Expork

Mastcs Mode Switch Bascload / Utility Track | Import Expost Mode

& P, WACK ¢ . ¢ IHPORT 4

» Base Load Toyput

s Naster Mode Scleotor Swilch (Located on Systan Control Sogoen): Load
Manngement

«  Buse Joad/Uiiiy Trmek Swilck (Located on Systen Comiro! Sercen): Base
Lzd

= TmpertExpor! Swilcl (Luckied on Sysiemn Control Sereen): Tmpoet

[ Wi Fiode Swisoh - | Engine Contiol Siviich | -~ “Sgno Modb ¥oiih )
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GATERFILLAR EMO‘P 3.5 TRAININGITEGHNIG&L MANUAL

i MASTER METE

rtanEsaEcmu "o
1IHERIAL :

S,

R

IRATHER, ;
foNmaBlY v

D. Buse Load Hxport
Manapgerapni

O BT, e o

¢ Masicr Mode Scluelor Switch (Logafed on System Conbol Screen): Load
v Base ToadMilily Track Switeh (Lozaked on Sysiem Uontrol Semen): Bose

{ » IwportExpori Swilch {Locnted on Systorm Coutrof Sereen): Kxport

EXRORT! |
IMPORT |

& WSPORT o

. Load Managzment Betpoints
AR IMreT K BTIL EXPURT
[ 0 ol W

SLNTHATOR msﬂ:mn
Ty | oW

U2 | Dowtordz  Tangol

[ETrreR—

+  Max Utility Ynport in use during
Tmport Operations with Utility
“I'rack

«  Win Etility lmport i vise dudng
Import Opesatinns with Base Load

w Max Tltility Export i use duting
lxport Operationy with Uhility
Tl

o {jenernlor Base Load tn use doring
Busa Load Operotion and either
Hxport o Impord

«  Use toueh wven for oW setpoitd, Thiy
will enable 21 pop up sexeen., This
pop up scresn alows the Operator (o
enter and change KW setpoint levsl,
Pross the nomber comresponding to
ihe desived level, Any oumber higher
ihan the Mag value will anter the
Tdghest ullowed KW setpoint,

s Prossing, “Canesl” will keep the
Tl level.

. Prcssm;,, Doveolond” lags the Jevel
m pop up seraen

+  Prosyimy “Dpdate 1Held”™ shows 1

curzent seking,
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5.8

CATERPILLAR EMCP 3.8 TRAINING/TECHNICAL MANUAL

Utility Fail Test

FPirpose/Bescription
Purfonn poriodio tosting of systom to tespond to a uthlity owlage.

Entrance into Uttty Fail Test Made

Uilily Fail Teat Swilch is takon i ON position,

Vnltage semsing #t the utility protective reliy i opencd, whidh sirmualaies o losy of
uribity,

Syatern enters Hmergenoy Mode as deseribed in 2.082(5)

Utility Fail Test Switch ix taken lo ON posttion.

A dry contact is sent to cach ATS, which simulates a foss of ntikity within the
ATS conlrols,

System enters Eutergoncy Mede ag deseribed in 2,01.2(a).

Exit from Utilily Fail Test ilode

Utiligy Fail ‘l'est Switch i taken ro OFF posilion,

Vollape scasing at he utility protestive wlay 18 restorad, which simwlates x retam
of wifily power.

Systen oxits Emoreeney Mode as described in 2.01.5(b).

THility Fail Test Swilcl 33 laken o OFF position.

A dry contact s removed from ench ATS, which simnlatas arelurn of utility
wilhin (he ATS controls,

Yystem exifs Emergency Mode us described in Sgelion 2,

Contidentia
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6 Sysiem Pop Ups
Seatlon 6,1 .ouusrscassaermemanns ers s st SEIE Conldown Timers
Section 6.4.......... emeeneaeresastenrrers i I B ey b b rabnneans Litdlive OF w Retrayfer

Serdlon 6.3, o rerinm st seneenereens WY REGCRSfEr Vimer
Sef.’!iaﬂ 6"4"""“""-"“"‘HIN"Pl'tunulllllt»--.- P I R I P I Y P I T L F T P T P PR PP A H”L?l‘m-lip Tfmﬂl’.&‘

SELHOR B.F-costisssrmermmscormimnsesssre s esssssepserssmsssns s s sescarenaraiesesssssess nennienner S ISR HERIRENT
RYZSZ 5007 X S oAt T b s saens s seas e s setrassanppesonmnentsronsits vemeer 100 CPR 10 Retrinsfir
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ﬁATERPILLAR EMCP 3.5 TR&?N’NG:‘TE‘:HN!GAL MANUAL

6.1 Engine Gooldown Timer

Duseription

] e
| cooLbown | T 326 min j

»  Joated on the Overview Sercen

« Dirplays when the pencrator is niioadiug and it’s vespective broaker is apened
or if manlng isolnted Sum the bus and r.he operator places the switehgear HCS
in the Cooldown/Stop position. _

6.2 Util[ty OK to Retransfer

" _Descrifition

a]UTli.. 1 RETRANSFER l:!K |

YRV T

»  Lacated on the Systom Control Suwn
= ‘This will unly display when the Utility Retransier Selector Swilch is n the
Wl posttion and the Utility Retcansfor Smer buy axpived.

6.3 Ufﬂlty Retransfer Timer

Desoription

=an1REmenmm 343 i

»  Luemed on the ‘%}«:f:em Eiontral .Scrcnn
o  Displays when the sysiom deleels the utility voltage snd frequency aee within
avccpluble [ulerance snd no other fautis cxist on the otility alur & fulied

condition,

6.4 Warm-up Tirmer

RN

VYARN-UP TIRER 1 A4% min ||’

liptmitint tbacs sein

« Lucated on the A'TS Conirol Screotr
v Digplays when the engime phant is stated while performing the follownuz
Losd Management or Close Transfer to Inotgeney,

6.5 Transfer Imminent ]

Desuripition - . 5

CIE RS
,.'.,:n -

%{ TRANSFER IMMINENT 4

». Loeated on the Syy Contrat Bereen
»  Displays when the operator bypasses nuy fimer by pressiug the “IMMEDIATE
TRANSFER"” pushibution. kndicates genorator is aetively synclmonizing to the

utility,
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6.6 ﬁ_sTﬁ QK to Retransfer

ot b amy - ———— ]
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7 Master Shutdown

Y8 2T S R FOT—— s e s DUTDUSER
SECHUIT 7.2 steeeeisvseens s s nissssssaens vt ass ressrevsnsassations weveaneens DOCLHOT O Bttt

Secrion 7.3 T ARRRPRORORNURNY & -1y’ [ 2!
SCEHIOH T rrveeroverssmnsinsssssseanassves rersoies resstannie e st emnsnenesns o SUUSEHTELYE Mavter Shutidown

T LA LI

ATERPILLAR EVICP. .5 TRAININGITECHNICAL MANUAL,
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CATERPILLAR EMCP 3.5 TRAINING/TECHNICAL MANUAL

7.1 Purpose

The Master Shtdown function is availeble frow o1 sureens on your PowerLyns
equipment. "When activated, gll gencior breakets ara opesncd, and all genemstors wg shul
down, Ifutility broakens are svailable, utility broakers will close following a Quisk
Ullility Exil.

7.2 Location of Button

Master Shutdowen Bugton . |- Gperations
Basic opevations of ths Master - Shotdown Button;

L Seh 1 TESORATA +  The Mawter Shutdowm iz foented i the kower
i SR AN vight hund pogner of uvery screen.

, "+ Seyeen Operationg . Bl
‘aasic uperatinns of the Master Bhutdowu Pupup:

s The Magic: Shatilown is Initiated by touching
the *“Hlal Aves™. A confitmation windmw will
“papup”™, Vrom hett you van “Confirm” or -
“Caneel” thie vptration.

BATERPILMR
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CATERPILLAR EMCP 3.5 TRAINING/TECHNICAL MANUAL

Reset Master Shuldown Butlon

Confidentinl

- CATERPILLAR’

CONFIDENTIAL

7.4 Resstting Master Shutdown

QOpesutinns

Bulien:

of "Caneel™,

Rasic operaiions of 1he Resct ¥iaster Shuidovwn

»  COmce the Magtcr Snldown has been indtiated, o
Reset Shwtluwn button will appear whoesre (he
Muster Shatdown bution onoe was.

[“This will also need to be confitmed, The confirmation
window wilk “pop vp”. From here you can “Confirm”

J43-235
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8 System Operation

Secrion 1. et beies e et sen b SSUUOORUROROPOPRR. - X 8 111X )4
Sertinn é-.‘.......... Suvtem Merering
SECHIR B.3 s vt s et samencoeennae s b bt Spstem Ammneialivn
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CATERPILLAR EMCP 3.8 TRAINING/TECHNICAL MANUAL

8.1 System Control

‘This chapter duseriles typical System control sercen EGP, XLM wnd LM system types.

. System Control Sereon j Sercen Oporations
ST IRaL B RAME - Basic pperations on the Systent Coniral Screon:
»  Typical XTM

¢ Seo System Oporation {Scution 2)

Busie nperations en fhe System Contrel Screen:
»  Typicgl EGP
»  SecSystem Operation (Section 2)

ik | Basic npcrnt:mn.sl o {hie Sysicm Canfrol Soreen:
s Typical LM .
= See Systens Operation (Section 2)

CATERPILLAR
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CATERPILLAR EMCP 3.5 TRAINING/TECHNICAL MANUAL

Waster Mode selector switch

"“Master Mode Selcotor Switch

_ Svﬁlcﬁ‘()pemlions

1" MASTER MODE
| SELECTORSWITCH

" MUDES -“‘h
MRHURL

Basic operations an the Master Mode Selector
Nwilch;

»  Manual (EGT, XLM, LM)
Removes all automatie functions for the PowerLynx
sysiem

Allows for automatie conirol ol the TowerLynx system

"I'ansfers system to generalors in antisipation of uhhty
onlages

Places genvralord in puaflel with utility to sharc load

Automatic (NP, X1, LM}

Transfer to Emergency (XLM)

Load Management (XLM, LM)

Transition Selaetor Switch

‘Transition Selector Swikch

TRANSITION
; SELECTOR SWITCH .
rEs v

!ﬁi\ CLORED

W/

{Only available on XL systems)

Basic oporations ou the Transifion Selector Switch: |

PR

Bwitch Oporations

Open:

This is a Break-Bofors-Muke operation. I octaus
when tramsiiating hetween two good sources, The
load will be internpted while poing from
goneralors back to ulility.

Clased: Thiy is o Make-Before-Break operation
between two gond somces only, Thers will beny
{oss of power (o the Toad,

Confidential
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CATERPILLAR EMCP 3.S TRAINING/TECHNICAL MANUAL

LAty Retransfor switch

-

. ilily Releemyfor Swileh | " Screen Qpez*ﬁtinns

UTILITY RETRANSFER] Busie operaflons of the Dtility Retransfer Switeh:
SELECTOR SWITOH. e BManual: Sysicnr will wait for aperator ko press
ARORL T the Ymmediate Transfer Button on System
["\ | Coutrol Sexden belbre Inilixling the vetransfer to
) AuTE - utility.
»  Auto: Systeas wilt sulomatically wunsfer beck

fey utility onee relansfer thmes has timed out,

immediate Transfer push butfon

_ Tmmedinle Transfer push button Seveen Operations
Rl S Basic operations of the Immediate Transfer push
bution:
e Pushing the Imwediate Transior dutton will
bypass all warm-up Giers ond initiate
nulmatic wyslen opstation.

Py

Base Load/Ufility Tracking

.. Base mad{g,{ﬁﬁw ‘l:_racking Switch, | ~ | Screon Opcralions .
: OADY Basic operations of the Base Load/iiity Teacking

Switeh:
+  Sece Load Maunagemenl

:ﬁ'

;'(s';t'im TRALE ¢ _
tmport/Export
oY Expost Switch Lo o irBureenOperations, . 7Y ]

Confidential
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CATERPILLAR EMCP 3.5 TRAINING/TECHNICAL MANUAL

MPORTI Basle aperations of the Tport/lxport Switch:
+ See Load Managoinenl

& MPORT

Ulility Fall Test

g “Screen Opoeations
Busic operationy of the Utlity Fail Test Switeh:

s ON: This will imliste a popap warming thul
must be confirmed to initiate & ofitity () test.
T'hig will operate a novriadly olosed relny
girnaluting a loss of utility-power 1o the utiliyy
pristective relay,

» OFF; This will operate 2 normally closed reluy
simuluting x reten of utility power (o the ntility
prateetive relay,

[ tikity Wil Test Switeh

UL ¢
LULTEST

Canfidentiai
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CATERPILLAR EMCP 3.8 TRAINING/TECHNICAL MANUAL

§.2 Systeim Metering

Genewator System Metering Sereen Scregn (Opeations

§ ¥namesaee Beni O AANE

¥ | generator plant metering.

[ouan ¥ erces T

| Baste operatfons on the System Metering Sereen:

g | Allows for single lozation to view systom paramelors.
| These pacametons congist only of the combined

Available indicalfion
Valts
Fiequency/Bf
KWIKVAR
Amps

Operation of Phase Selector Switch

Rhase Sclect Swiich Switch Operations
Single “Ilot Aren® is tonchedd to selec(
Detween phases:

Miepase:

Allows digital and analog voltage
indication

“Nater
» Thuse to neutraf on Wye systems

Frequeney/ PF

_ Toggle Swileti T Switeh Operations
Operation of toggle syeidch:

Single *Hot Area* is touched o logple
hetwesy P¥ and 11z

Furpose:
Allows dipital and analop frequency/PF
dication

Comlidential Page 36
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CATERPILLAR EMCP 3.5 TRAINING/TECHNICAL MANUAL

KW/KVAR

Switch Operations
Operation of togple switeh:
Sinple “Hol Arcn™ i touched o toggle
butween kKW and VAR

Purpose:
Allows digital and anatop KWAVAR
indisation

Amp metor

Switch Operations.~ ¥
Operstion of phase selector switch:
Single “Hot Aren” s louchet to select
bulween phases

Purpnue:
Allows digital and analog cutrent
indication

{nformafion dther than mefers

Deneription w5

T ﬁwa fer & ta{m:x

Breaker Stalns: OPEN, CLOSED, TRIPPED

s @ : =  (Genenator Metering Sercon
A + Goenerator Condrol Serven

+  Utilily Metering Sereen

s Utility Control Screen

The Bresker Indicators are located on the [ollowing sereens:

Confidential - ‘ Page 5
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83 System Annunciation

5 Systam Andmngiator Sm‘eeil
i GAREARILLAR

Screen Operations
Basle operations ou the System Annunciniur
Sereens

»  Almm Acknowladge .

+  Statns- any light illominaicd wiulur the ylabus avea
regardiess of color s stutus onty and not an alarm

+  System Alaring- all systetn slarms will be found
under slarms srea and hore will sound

el ana b L oen ool B e :
Your Powerfynx anmunciaior spstem shows off aciive aid ot acknowledged alarmy (flashing)
which con be aehnowledged by pressing the “ACE ALARM", This will also silence the hort. Aiso
it shows all aclnowledged alavms (solid) which will sty i mhis state unless the Alarm Resel
Button i prassed to reset afl irective ackrowlediged alorms.
Prexsing the Reset will nol remove continuonsly active alovms unless their origin is retmoved,

Annuncistor Buiton

e Lt ey -

Ansiuricialot Bulton Buttpm Opesation:
Operation of Annuncictor Bution:

Whon the apegaior hears the annuncintor
hom, he should return to the Overvisw
screen, The button to the annunciator in
wluomn will Dash,

CB Fail Resel Button

Bulton Operilions

{Operation of {ireult Breaker Dutton:

OB Vail Reset: Resets all OB Fail alarms,
These breakers will not cloge vatil the OB
Rusct button has been pushet,

Confidential c 58 - Rovl.2
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Lamp Test Bulton

Butron Operations

| Lmnp Test Bution

LAMP TEST

Operation of Lamp Test Baiton:

‘When the operafor presses e Lanup Tost
Bution, afl of the Anmmeiator panela will
fight up. {Simulgtes cotventiongl
Switchaour Lunp Tes)

CONFIDENTIAL
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89  Generator Operation
SECITOT o3 s ion cimsriim st it msrs e st ivaasm s a0 A h e b A b AR RR R 10

reenenenes GEmEratay Connivols
cereneees ChRAITRROF Metering
Gengrvitar Armmnclarion
consnannnss BRGHIG Mogilering

SECTUT B, 5 reecinieirmms s minsssiessims s s essnsnssseni i s seen SApmided Engine Doia
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CATERPILLAR EWMCP 3,5 TRAINING/TECHNICAL MANUAL

9.1 Generator Controls

Generator Control Sereey ' " Bereen Opernfions
Bayic nperations on the Generitor Cuntrol
Boveen:

«  Geporator snd Bus Yoltage, Fiequeary wd
Fower Factor

v Synehvonizdion seope shows fhe phave -
refationship botwoon (e Bus and the
Gunerator

= Ceneratar hrerkot Amperoge md power
Slutiy

» “Fogch end move slider fo adjust Generator
Vollage mdl Fregquency when gonerator is
numing and breaker is opon

» Touch manual 1o snable mannet Generator
Opsralion, the pugh button closes tie bresker
whaon Cloneralors sve in nmnual mode

Switches/Bullons )

Eupiue Control Switch
Syne Mode Switeh
Breuker Close Buiton
VYultage / Frequensy shiders

CATERPILLAR’
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CATERPILLAR EMCP 3.5 TRAININGIT‘EGHNICAL MANUAL
Engine Control Switch
Definition/Purpose
s 'T'o contrel the mode in which the penceatop operates

Opemtion

Eng_jne Conirol Switch . Switeh Operationy
o ENGIHE CONTRAL® Bagie operntions on the Buyine Control Switel:
UFFRISET :

o Antst Allows fior afl sutomslic (metions to
oceur vie PowerLymx cuontrals

+ Ianual: Staits the penemtor

»  Looldivyn Stap: Unloads gencrator, opons
brealeer, thet: porlorus Cuoldown, generator
1% unuvailahle

MARUAL - w « OfffReset: Tuins poncrator oif) sisels muy

alirmms that have olamed

Touching the “Hot Area” which you want the switch 1o be positioned operates ECS
*Note: I system enters Hmergency Mode and the ECS is in manual with the Syne Mode
stavileh o outer (i hroakes will close sulomittically,

Syne Mode
Bedinition/Purpose
* ‘To control the mode in wiich yob want the generator (o §yuc
Gperation
Sme Modomwiteh < Lan UL Bwitch Operations X

Basxe apcrations o the Syng Aode Smtch

v Auto; Allows Tor all sutomatic
pyhehronization [unetions 10 occur visg
PowerLynx controls

»  Manual: Allows tor manually closing the
genentor hrsnker from controf sercon push
button

»  Chesk: Holds the generator fn gyoe with the
bus without allowing closing ul the breaker

HAlia, v = (HE: Wil] not attempt to synchronize

pensrator{a} W a hot bus. Does not allow the

genarator breaker to olose

” Ni)ftg’F

£ TEBPII.I.ﬁH
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Generutor Brealier Close Button
Definition/Pumaose
»  Allows operator to mattuelly close (he peneralor bulton in syne
Operation
»  Singls “liot Areg” Is touehed to sond sipnal to plo to close generntor breaker

WNote: Typically the ryne cheek rolay (25) will hove o mest synshronization
paametars 1o allow biodkor o close,

Reyuired Swilch Positions

A

SY JE&!-EODL‘

1BAHUAL g
v Syne Mode Switch Manuaf -

Voltage /Frequenacy Sliders
Sli;lt%é:{.iii}'g.';lcs';,_{,tléd.}}ri‘i];ei{;}"gnwatbf_gpﬂ,Ql._ﬂ,_ityC—in}ilnﬂ_ﬁcmen i

] : T T
o P, o .i\. o

iy

» ‘Vouching accs allows for contimwns Nuid movemant allowing operaler (o raise
ot lower vollage mid frequency,

»  Reset butten conters flic sHider 1o nanove manual hiss

Definition/Purpase
«  Allpws For marmal opeation of vollage or freguincy sontrol with geserator
broaker OPEN
Cunlidentinl Pasg 63 Rovt 2
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*Nete: Sliders ave left at mid pesition to allow for full voltage and frequency range.
Ao For systeins with rauliiple engines ke deviation Irown tidpoul acls ng an faadiate
droop tiat mast he compensated for in anlomadion,
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9.2 Generator Metering

B Generator Mefering, Sercon
TS B R R " )

k- 1 :' ;
. ii!i :

Boeean Opertinny

Cienerator meterng

.| Basie operations oh the Goenoratir Metering Sereen:

Alliws for single location o view such indieidual

e N Ly e D e |
Availabie indication

+ Voliy

«  Hrequenoy/Pt

¢ KW/EVAR

= Amps

=  Thuse lo neulral on Wye sysicms

Voits
—“Juif%e]ector Swirch Swilch Opeationg
& B © | Operntlun of phase selector swiich:
: Single “llot Area™ Is touched 1o seloot
Leiwenn plases

Purpose:

indication

Allows digital and analog voltage

Freguannyl Poweay factor

SwichOperafiong: ; ... .

Crperation

Purpose:

mdicgiion

Single “Fot Aren” i tonched 1o lupgls
hetween the Power Taclor {FF} and

Frogueny (H7)

Allows dipital and anulog PR/

of {opgle switeh:

‘orfidentisl
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Toggle Switeh

GATERPILLAR EMCP 3.8 TRAINING/TECHNICAL MANUAL

KW/KVAR

Bwitch Operations
Operation of topgle suitdy
Single “lot Atca™ ia touched 1o togpls
hetween KW and kVAR

Vurpose:
Allows digital and analog kW/KVAR
indicativi

Amp meter

| Bwilch Operalions

Ogpertion of phase selector switch:
Single 1 int Area™ iz ouched ta select
betsweon phascs

Porpose;
Allows diggial aned smadogr curnl
mtication

Benerator Energy Counlers

{onfidentinl

EVARH ond KWH,

-t Fnergy counlery

Eg\mnu' 512 E

KUARLRESET"

A M e,
e

HET -
R LA

Deseriplion R |

kYARH lﬂﬁéf‘g}‘ conmier and Reset;
Display the slored kVARH Enerpry of (o Generaior since the last
resel, The assueinled KVARE RESET butten will set thiz eounter

) Zero

KWH Energy courtter
Display the stored KWH Energgy of the Generatar sinco the Jaxt
reset. "T'he associnted kWIL RESET button will #ct this counter to

350

Breaker Staky

CATERPILLAR®

Irformatfan other than Rlers
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9 3 Generator Annunciation

bcrlualm' Ammncmtnr Sorean Seresn Dporations
[ Basic opevations oo the (enervator Ananucintor
Soregln

Lamp Tosl

Alarm Acknowledps
Alinn Hegat

Sfatirg

Pre-Alarms
Slatdown Faults

]
e g

* B ¥ 2 ¢ =

Your !’awm I R T — !ﬂm} sywie shows olf aetive and wnacknowledged dfarms

{flashing) vhich can be avlnmeiedged by pressing the “ACK ALARM”. This wilf silence the

hore, Abso, it shows all aoknoendedsed almms (solid} thot wi stay v this stete wnless the Alarm
Reset Bution is presvad 1o reser off Ingotlve ackmowledaed alarns.

Presying the Raset wifl not vemova gontinaousdy avtive alarms sndess thir origia Is remaved,

9.4 Engine Monitoring
i Dppine s Monilor Sereen Screen Cipergtions
__559% B rtrermrecane ) | BANIE operutions an the Enpine Momiter Sercon:

= TMelers

»  FLoecal Engine Conirol Endication

Status display ol The BES position abthe engiug, (Na
controf}

» GEN Stalos

Shutdown Faults

Pre-alarmeg

Hoging status is nbhmzed dﬂ'ﬁcﬂ}' fmm the poterators “sman™ control systom (EMIP TIf EMCT |
110). Availuble information i3 detesmined by the controller type of yowr engine

CATEHPILI.AH"
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CATERPILLAR EMCP 5.8 TRAINING/TECHNICAL MANUAL

9.5 Expanded Engine Data

AlfGan! Typical

Enpine Alv/Cool . Scrcen Qpoxations
Basle operations on the Engine Air/Cool Screent

i ey SRR AR .
N Atmaspheric Pressuie

Leit Bxbuust lemperatore
1.eft Turboe Inlet Prossurs
Bousl Prossirs

Hystem Battery Voltape

Lalt Air Filter Differential
Enpine Coolanl Temporators
Right Hxhoost Tempermture

wweeaney g

= B & ¥ ¥ 8 ¥ B ¥ B &

i . - Ripht Tusbo ulel Prossure
B P M T T e I W 1O e e )
r y “ Right Air Fiker Difforongial
ECM Hour Welor N
OiliFuel Typical
) Prgina Qil/Facl Seteen Opara!inn's

| SRR i B A Basie pperations on the Englar OilfFoel Screen:
Cranleease Prossure

Generator Average Volts
Cionerator Avolups Amps
Generatur kW Outpyt
Gienerator KVAR Output

Fuel Fifter Differential Pecssure
Ingel Consunplion Rute

Parcent Engine Load

Tilwred Engine Oil Fressore
Filtered Bogine Fool Pxessura
Qil Fiiter Differentinl Prosgare

T ¥ 8 K B K & ¥ K $ ¥

*Note: Thig lype ol Bapanded Hagine Data is only avuiloble on ADEM I nd
ADEM TIT Diesels, Cheek with your actual srging fophnical manwal 1o verify
applicability. A table iy reforonced in e appondiz,
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CATERPILLAR EMCP 3.5 TRAINING/TECHNICAL MANUAL

1.1 Wiility Controls

Sereen Operations

Usility Comrol Sereen

-

LB ERTERIAGE

b b Basie operativus on the Utility Control Screon;

v Liiility and Bus Volge, Freguency and
Trower Factor
»  Synchroniztion seopu shove the phase
.k ralatinnship hetween the Py and the Diility
------- _ v Utilily breaker Amperuge and power status
Tomh manual to cuzble manasl Tiilily
Operation, the Cloge bulton sloses the breaker
und the Open push button opeas the breaker
whon Utility Is in manua] mude

Hiility Syne Modo Switch

TiifTiry, Syne Swlch

Swiich Opragtisng

Bagic operations on the Ulility Syne Switch:
Definitioy/Purpose

» ‘o contes! the mods in which you wani the
uility to sync

(perstion

Touching the “Hot Aver” which you want the switch
tn be positioned operates the Syne Mol Switch

»  Ante: Allows for all anfomatic functiony
ocowr Vi PowerLynx controls

s anual; Allews for manvally operating the
uiility bresker from control sureen

Confidentiul _ Paps 70 Rev2.Z
CATERPILLAR®
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Utility Hroaler Close bullsn
Definition/Purpogs
«  Alfows operator 1o manually close the utility breakor,
Operation
«  Bingle *lot Arca” is wuched lo send signal to ple to elose wtility tmsuker.

Required Switch Ppsitions

CATERPILLAR EMCP 3.5 TRAINING/TECHNICAL MANUEL

_ 8ymeMods Switeh:

Dtility Breuker Cl Buiton’

¢ svnomaRE K
4 SYHGHMORE S bt

.
{ ?"s Ao

i
. AANNAL
s Byne Mode Switehy Manusl

Ulility Broaker Open Button
Dofinition/Parpose -
o Allows operator 1o mumually open the wtility beeakur for the touch screen
Operation
»  Single “Liot Area’ iy fonched ko send signal fo ple to open uiility branker

Regulred Switeh Posifions

[

TS ad Mode RIS L T E T
3% SV Howe ®

=

B ..
W

omaiMAl v

*»  Syne Mude Switch: Manual

Contidesial
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10.2 Utility Metering
{

Volis
requency/PF
EWRVAR
Aimps

Jinergy Counters

[ Vol Selector Swileh

Seren Opeislions ’

| parametery

CATERPILLAR EMCF 3.8 TRAINING/TECHNICAL MANUAL

| Hasic sperations an the Uthity Metering Screen:

| Aliows for single leeation b view singte Utility

Available indication

Thase tv neutral on Wyo systerns

Volis . .
. 8wilch Operalions -
Eyperation of phase selector switch
Bingle “1lot Araa™ iy tonched to select
belwoen plscs

Purpose:
Albuws digitsl wnd anulog vollage
indication

Frequency/ Power factor

Switeh Opesatioos:

Operafion of topgle swifek:

Siuple "Hol Azea” 1 Touched 1o topale
between the Power factor () snd
Frequeticy (Ha)

Furpose:
Allows digital sed analog PFIz
indication

Confidential
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CATERPILLAR EMCP 3.8 TRAINING/TECHNICAL MANUAL

KWHKVAR
Toppls Bwilch Switch Opumations
Opurativn of toggde switch:
Single “Hot Avea® is touched to topgle
ditween kW and KVAR

Purpose:
Alloves digital and analng WEYAR
indication

Amp meter
Switch Operationg
Operation of phnse seleclor switeh:
Single “Hut Area™ is touched o select
hetween phases

Purpose:
Allows digital and aalog suren
| indivulion

information other thai meters y _
Rreaker Status ,___ Deseripfion : -
Breakor Staiuss OPEN, CLOSED, TRIFFED
The Broaker Indiculurs ave located on Do following screens:
«  Cienerator Metering Sorean
«  Gunenaior Control Sereen
o Utllity Mefoting Soroen
«  UHlity Contro) Sergan

UtHity Energy Counters i .
R;‘Wi'ii Aand kW . Description ™~ . -_ﬂ_‘»
Enorgy ountcrs” = N S

KVARH Energ; conmivr and Reset:
Visplay the stored kVARIT Energy of the Utllity since the lasl
resed, Thae nssesiated KVARH RESET button will set this counter

tey ey

[eWIL Energy conander:
Disphuy 1he slowed KWH Enerpy of the Uthity since the Inst roset,
k Wi! Rébg " = ; The assnciated kW11 RISTTT buttons will set this connder (o zero

-L' 1’ A

. GATERPILLAR'
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CATERPILLAR EMCP 3.5 TRAINING/TECHNICAL MANUAL

10.3 Utility Annunciation

Ttilily Avmunetator Sereen

Seroen Opuerations

[T Sy - -
tenaay ¥ Uiy [PRay | mday A o d

Your Powerlyrox Sysiem uses ISA V34 First Out onmnchator systens. Whent miltiple

wnqeimnwledgad alurms are shiows on the sereen, prevsing, “ACKROWLEDGE, ™ acknowledges all

walaysns except for the fivst alarm in, 1his pamalss flashing until the "ACKNOWLEDGE" button is
prexsad again, alfowls the opermer o see the origingl cotse behind a caseqie of evends.

_"1:."*"’;*.‘;’-“"' GATEREHLAR Basic opexations on the THility Annunciutor Sereemt |
¢ Lamp Test
» Al Ackapwledpe
...... *  Sialny
»  Alurms

CATERPILLAR
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GATERPILLAR EMGP 3.§ TRAINING/TECHNICAL MANUAL

11.1 Emergency Tie Controls

Linergoney Tie Control Sereen Sexeen Opertions
Basle operations on e Taergency Fie Conticol

Beretn;

= Fmergeney Tic and Bus Yollago, Frequency
" and Power Factuor

s Synchronization scope shows b phase
solationship belween the Buw and the
Hmergeney Tie

»  Tmergupiy Tie bronker Ampesige and powut
Niotuy

& Touel wimeal Lo eswblomaat Mmergeney Tic

Operation, the Close button closex the breaker

and the Open push butlon openy the brenkoy

when Bmergency Tie is in manual mnoide

Entergency Tie Syne Mods Switeh
‘Titreesey Tic Syne Swilch ] * Switch Operutions

Basic oporations un the Emergency Tie Synt

Swilch:

SYH 8 ;Ib;‘:D DE
Definiflon/Parposo

»  Tocontrol (e xoode i which you want the
Exevgency Tie to sync

Operation

MANUAL ‘Tonching the “Hol Ana™ which you vant the switeh
10-be pusitioned operates the Syne Mode Switch

v Auti: Allows for all automatio lmclions o
oceur vig PowetLyns eoulrply

»  Munuak: Allows for manuatly shulting the
Hmrpenoy Tio brvalwr from control gexeon

: J43-262
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CATERPILLAR EMCP 3.5 TRAINING/TECHNICAL MANUAL

Emergency Tie Broaker Batton
;Deffm tioh/Purposs
»  Allpws operator fo mamuatty close the emergeney tin breaker in sy
QGperation
= Shigle “Hot Area” is touched to send slgnaf o plo tn eloze smexgeney tle brealker

Required Switch Positfons

" E

[

e Mode Swlich -
SYNC MORF
aFe

4 F
3

\ A

- MaA v
u_ SyneMode Switch: Wunnal

[P

Emurgency Tie Breaker Open Buiion
Definifion/Purpose

»  Allows operelor lo manualty open the emergency tie breaker from the tuch
surean

Cperation
» Ringle “Hot Ares” is touched 10 send signal fo ple %o open emergeney tie breaker

Beguived Switch Positinns

RESR AL

s Syns Mode Swileh: Mol

Confidantial
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CATERPILLAR EMCP 3.8 TRAINING/TECHNICAL MANUAL

11.2 Emergency Tie Metering

—

T Bergenuy Tie Metering Sureen

1, Sriwed © nEar ) RGE

Sercen Operalions
| Basic operations un the Emergency Tie Metering
Sereon:

Allows [or single lncation to view single Tmergsncy

i | Tie pavamctors

Availzizle indication
s Volls
= Freqoency/PE
* KWERVAR
> Amps
«  Phass to noulwl on Wye systems

Volts
Hwiteh Operations -

Operation of phage seleitor swilch;
Siagle “Hor Aven® iy onched 1o selact
helween phases

Turpose:
Allows digical 2ud apalog voltage
) indicalion
Frequeneyf Pf
Tognlo Swilch 1 Switeh Oppidtionis Brs
Operation of togglo switch:

Sinple “Hot Area™ is touched 10 togyle
betwann PFand 11z

Purpose:
Allows digital and analog PF/Hz
. | dieation
Conlidantial Papc 30 : ) Revz,2
CATERPILLAR
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CATERPILLAR EMCP 2.5 TMININGITEGHNIGAL- MANUAL

KW/KVAR
Topgls Switch Switeh Oprrationg
Opevation of togple switeh:
Single “Hol Aver” Bs lovchied (o loggle
hetwaen [cW and EVAR

Porposc:
Alows digital and analog LW/AVAR
sdiention

Amp meter
Switch Operafions it
Operation of phase selector switch:
Single “Hol Ares™ fs (oushed to salect
hetween phases

Pavposes
Allows dipital and analog sudent
indicalion

mfwmatmn ofher than mefers:

Bienker Statg Diessriplion,

B;‘enker Stutuy: OFEN, CLOSI, TRIVFPED

‘The Breaker Indicarors are located on fhe followine soreuns;
v Goueraior Melering Scregn
s (ensrator Contro] Screen
v Thility Melering Sureen
s Utllity Cantrod Sorpon,

'l‘?ﬂ Energtﬁoumers .
’ 'Descnphnn P L '_":;*'4.‘-

'kVARIi Iinergy countex and Resets
Display the stored KVARH Bnerpy of the Tie since the lagt toael,
The wssoetated kYA RN RIESET button will set this counter to wern

l..a‘ﬂféé!ﬂf"*sﬁsm'

V¥ Tiergy counter:
A - [TrE—— o Display the sturd KWH Enegy of the Tie since the agt reset. The
- nesnciared kW11 RESHT button will set this cowtisr o vero

2J :siwﬁn ;ESET ]
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11.3 Emergency Tie Annunciation

CATERPILLAR EMCP 3.5 TRAINING/TECHNICAL MANUAL

Sereen Oporations

4 L
et FIYRAZTIALL
e ——

Iimur%encﬁ Tie Anuneialor Screen
N T
Jizerin |

Screen:
v Luamp Test
s Alarm Acknowladge
»  Ktatug
«  Alnms

nurnaws

Basic operations on the Emergency Tie Annunciater | -

- CATERPILLAR'

CONFIDENTIAL

Spstent usey ISA FIA Fiest Our commclotor system, When nultiple
irceknowietged alarms are shown on the sarean, prossin, “ACENOWLEDGE, ” adlmowledaes o}
altrms oxcept for the flrst afovam I This retnaing fashing unil the “"ACKNOWLEDGE” bulion is

pressed apain, atfowing te operator to see the oviginol cause behind u covewle of events.
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12 Distribution Operation

Sf«’{iﬂ;? Izl-{llllltl B T IR L RN T DL L P TR AL L L LN IR TR F TR R R L LSRN L ¢ [ ‘3‘)!\11‘““&}’5(&”}: L{jHLI Shg(! C“J”"J'{":“

Seeion fZ.Z......................

LI .

- CONFIDENTIAL

Frersrentrareretiebabas bt riassranraant Gan Daaseral Conirofs

: Rev2, 2

J43-269

WTUR0000438

JA 00003233




CATERPILLAR EMGP 3.5 TRAINING/TECHNICAL MANUAL

12.1 Systeim Load Shed Controls

Sereen Opsorationg

Basic operutions an the Uillity Seiting Screen: ]

»  Lowl Senve Conmol Switeh
»  Digiribution Contril Switches
»  Load Shed RelayiLevel Conlrol Switches

21 .

Distribution Control Switch

[ Distribution Control Swileh

Sereen Opeiniions

Non-Essential

Basie 'nlmruﬁnns on the Distribution Confrol
Bwikeh: ‘

Contral T'ositons:

v Add: Chis position will close the distribution
bresleer.

»  Shed: This position will npen the diswribulion
breuker.

s Ando: This position will allow for actomalic
vpsration viz the load-shed/add scheme,

& Easentialf Non-Essentisl : Places Cirenit
Bronker in Essential or Mon-Bascnlinl
condition

Breaker siatus is alse ghown on the disinbolion
control swilch.

oot the desmed lond shed level,

Touching fio Shed level butlon ailews the oposaior lo

Cymiidental
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CATERPILLAR ENICP 3.3 TRAINING/TECHNICAL MANUAL

desired oporation.

Distibulion controls ure Jocnted on fhe LOAD SHED control seroen. This thres (3) position
switch alsn aflows a oad shed seding to he placed o vuch individual distribufion breaker with
aleeteival contiul

*Note: 1f aftor 3 sasonds, the breaker has ot uperated the PLO output will s longer pulse and
the Distribution Contral Swilch must bo reset to AUTO and then pliced In the posiion of

Load Shed Relay/Level Switch

Load Shed Roluy/Level Switeh

Seveen Qporaliony

LOAD SHERD
NON ESSERTIAL

Basgic operutions on the Load Shed Level/Relay
Conlrol Bwitch:

Positions

=  Add
‘This positipn will closs the Load Shod Relay.

¢ Shed
"This position will upen tha Load Shed Ruluy.

w  Auti
This position will allow for sulumstic operation via
the [oad-shedfadd schems.

Load shed controf Switch

o weboad Shed Conleol-§wileh positions .. . ¢

TopngaR |

"

« O

slred switches are in wulo
o (M

Bnables all automatic load sensilive operations (section 2.01.3) provided all othor lond

Llonfidential
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GATEI"{PILLQR”EMGP 3.5 TRAKNI_NGITEOH'NiCAL MANUAL

12.2 (Gen Demand Controls

Gen Dontand Control Sxm—_:r[ Soroon QOperationy

el T P Rasic sperations on the Gen Demand Control
Stresn:
+  Gon Demand Conirol Switch

o Generater 12emand Priority Seiliogs

¥ Noto: For operation deseriplion see chapter 5.3 Generator Domand Privvity.

Gen Demand Control Switch

. (en Nemand Control
BENDEMAND

« Oy :
Enabiles 1l antomatic funcHons pfthe Generator Domand systom

o Off

Overrides all sulveatic gensrator demand funetions, This will lave ull availalsh:
genermtors nuwning any thme fore i o xun requess,
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13 ATS Operation

Saetion {32
15’3‘.’”‘0” .Ij- 3"! F1dnEnaa
KACHOR 134 erreersisnre e ens i
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CATERPILLAR EMCP 3.5 TRAINING/TECHNICAL MANUAL

13.1 ATE Overview

13.2 ATS Control

ATS Positions
A’l'S Overview Strocn Sorcan Operationy
ta Basic operations ou the ATR Overview Sereen:
{rond VPRRE ~ ERT BT AR ] e
555 AT DO St o s
N .';\""“‘?“‘? o [ Normd
il Gl o, SR = Luoud in showa heine suppliod by vormal
3T } o LedfE
L& ; (UtHity} seurcc
Emergency
»  Load is shown being supplisd by emerponcy
{Urilily} soerae

ATS 'Cu:;lmi Soreen

Screan Openitfons 3 -

Basic operntions en the ATS Conlrol Serech:

= ATS Nurmal Source Phase ?altagc |

Frequency

*»  ATS Emsipency Sowce Pliose Volinge srd
Fretuency

+  ATS Posilion Stains

EATERPILLAR®
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CATERPILLAR EMCP 3.8 TRAINING/TECHNICAL MANUAL

. . ___Test Control Switch
Teut Conlrol Switch Switch Opexations

TEST Easic operations oh (e Test Control Switch:
. GONTROL SWITGH

Positions
« OIF
e Lund
« NoLoad
v Fasl Lesad

FLEED

Transier To Normal Butlon

Trunsfer To Notmal Bulton | Oparationg
Ensic operations on the Transter To Novinal

Ratton:

= Press this button fo transfer the ATS {o normal
power source by bypassing the stability time

_ Aleluy
Transfer (o Emergency Button
Trunyfor To Pmagenuy Button . Oparations -
: Al Bagic operations on the Transfer Yo 'If.mm geney
Button:

w  Prass 1his button to tragxfer the ATH ip the
Emergency supply snd send the sysiom m
OIMRrEEAcY

.. . . Indication o
Indiciiion } Tl Qpertdons AT UVTA L lLT
Basic npu ahnns on the ATE Indieations:

Numbear of Transfers
ATS Mode

Amto Tiahefor Relay
Transfor Control
Re-Transfr Control
ATS Tiner Active

& X & £ »

GATERPILLAR
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CATERPILLAR EMCP 3,5 TRAINING/TECHNICAL MANUAL

13.3 ATS Metering

ATE Metaring

Operatipny

Esie operationy on the ATS Metering {locatsd on
the ATS Control Scroen):

NDEWAL,  ERIEAGENTY Valtage
3:‘%% v Voltuges of both the narmal and cmetgency
»\m’ﬂ Mo . source are shown
: Freguenzy
» Hreguency of botl the norial and smergency
I sontoe axe showa
13.4 ATS Settings
ATE Seitings Opamﬂnns

e YRR R RRE

T T
Pt
"ot [P [

GATERPILLAR

CONFIDENTIAL

= | Basie npemtmus an the A'TH Sotting:

#  Norw] Plokup Volape
Norewmd Dropout Voltage
Nornel Plekup Frugueney
Enggine Start ‘llmer
Teansfor o Diourgousy Timer
Emergency Pickup Valtage
Lmetpensy Drupont Vollage
Emeigency Pickop Freguency
Eapite Couldown Timer
I'eensfer to Noymal Thmer

® X & B & 8 & N

*Note: Refer fo vows sposific ATS munws! for system effects of shanging seflings.
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CATERPILLAR EMCP 3.5 TRAINING/TECHNICAL MANUAL

14.1 System Seitings

Sereen Optrationy
Basic operations on fhe System Sutting Sereem:

Sysiem Betting Streen
STER 7

i

. Voltage
+  Fraquemey
s Systemr K Ramyg Rota

Cperation

System seltmys are nogmally “View Ondy™, To change selpoiny, the password sl be
entered,

Seiting Description

Systern Veltage: This is the voltage rallng of the generator plant, This variahle
is usad to determine the voltage output of vach generator.  Adjusting 1his value
will raise the voltage output of the generator.

Bystem Frequency: This 1x the frequency rating of the generator plant. This
vatlable is used to detertming the frequency sutput of each generator, Adjuating
thig value wilf raiss the fraquency output of the genoratar,

;“.ystem KW Ramp Rale: This is the KW isting in percent of the Generator
power per second. This distinguishes how fast the system is ramping up/down
whah ramping In parallel in the ufility.
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15 Generator Setup Settmgs
SCCHON T3,J ctreiimmmmarsism intosissss s st mrsasmassssastssisseneonsss st ssases eenesne SIEHETCRGT SEh1
SECHUR TB.2.coovevireernmeretrsrerersmvanseens . Clenaraior Protective Seringy £

P N L T TTY LT PTe s P R

SECHER TE.3 it i s s GORGTEEE Froteciive Settings IF
SECHUR I5. A vvinseectin e essriso s st s sensesrsenssssasonsennscsssosnse o PG CHPCHIE Braaker Sattingy

Sex: ﬁau P35 T e e e s e sssnse e s e on 61 Lemvemia Sustings

veres ort3el Shed Seitings
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CATERPILLAR EMCP 3.% TRAINING/TECHNICAL MANUAL

15.1 Generator Setup

Goierator Selline Sereen Sersen Onuraitons

Gencrator Ruted Voltage and Corrent
Generatur Buted K17 aml kVAR
Crenaratoy Cooldown thre

Generator Engine Safety Alavim defay
Spead droop Seipolnt wwwd Settings
Voltage Dinap Satpoint and Settlngs
Canerator avifolle Volluge yettings
Generaior availahle Freguency sestiings
Rus and Generator VT, CT ralins

LN N BN N BN REE B B

QOperalion

Genorator setiiugs e nommally “View Ouly”, To change selpoints, tho passward minst
bt entered.

Setting Description

Rated Voltage: This Is the Yoltage rating of the generator. This vadable is used
for other seipoints which are entered In percent of {his generator rated voitage.

Rated KW: This is the kW rating of the generator. This varable is used to
determine the size of the unkk when operating the system in paraliel with other
genergiots such that facility load s shared equally among thom. Also thig
variable is used for other setpoints which are entered In paroent of this generator
ratad KW,

Rated kVAR: This [s the KVAR rating of the generator,  This variable is used to
determine ths slze of the unit when operating the aystetr in paraliel with other
generators sueh that faclity reactive load is shared equally among them. Also
this variable is used for other setpolnts which are entered It percent of this
genarator rated KVAR,

Cooldown: Thig i the Hmo allotted for the generator to continue rnning once
separated from the genetator bus priorto the unit shutting down.

Confideutial Page 05 Key2.2
- GATERPILLAR
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LT

Engine Safefy Alarm: This is the fime delay tha! the Generaior protettion s
inhiblted while the Generator is cranking and not already up to speed and
voltage.

Bus ¥T Primary: This is the busbar primary Voltage transformer setting.
Bus VT Secondary: This ig the busbar secondary Voliage transformer setting,

CT Primary: This Is the Generator primary clrrent transformer selting.

NGR ©T Primary: This is the Neutral Ground Generator primary cusrant

transformer setling.

Yoitage Measure Type: This is sefs the voltage measurement type. Following
lypes are supparted: O = 3phasedwire, 1 = 3phasedwire, 2=1phase2wire and 3 =
1phasadwire,

Spaed Dyoop Setpeint: This sets the starling or threshold the Genset Target
Frequency will be dropped In Hz,

Bpeed Droop Sstpoint: This variable sely how muaﬁ the Genset Targel
Fraguency will he dreoped In percent of the Gensst's KWL

Lower Voltage (Gen & Bus Available): Thls setting ls the lower vatlable
sefpoint where the generator voltage s considerad o be in range, The valus ie
anterad In parcentage of the generalor rated voltags.

Upper Vellage [(Gen & Bus Available): This settng iz the upper variable
setpoint where the generator voltage is considerad to be ouf of range. The value
fe entared in parcentage of the generator rated valtags.

Lowser Fraguensy (Gen & Bus Avallable): This sefling is the lowsr varlable
getpoint whers the generator frequency is considersd o be In ratge. The value is
enterad In percentage of the generator rated frequency.

Upper Freguency (Gen & Bus Avallable): This seffing s the lower variable
setpolit where the generator frequency is considered to be out of range. The
value is entered in percentage of the generator mated frequency.

Laonfidential Paps 06 RevZ.2
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CATERPILLAR EMCP 3.8 TRAINING/TECHNICAL MANUAL

15.2 Generator Protective Seftings |

Sersen Opowthons

Gengrator Protclive Seltings |
. .

O &

Basic operudions on the Generator
Protoctive Setilngs It

ETE

Ravarse KW Murm settings

(ver Fxaitgdfon MHarm settings
Uneler Excitation Alavm seilfngs
Reverse KW Jotpoint & Time Delay
Ovex/Under Hroitation setpoint
/U Exeltation Tims delays

LN I BN BN S

Operation

Generator seiiiugs we nomslly “View Onby”, To clinnge solpoints, the password mwst
b enlered,

Setting Descriplion

Reverse KW Alanm: This is a pmtective funstion that is detected within
FPowerlynx, which senses direction of power flow. In parafleled sets, a flow of
reverse power {l.e. power flow into the genecrator} above the setpoint for the
aligtted Hime delay, will activate according to the set alam class aither trigger a
praalarm or igger a shutdown alarm that will apen the bresker and shuldown
the genetator,

Reverse KW Alann Class: This selting Is the alarm class and the taken actlon
when this alarm s friggered. The alarm classes A-F are supported. Please refer.
APPENDIX B: Alarm Classes and Adtione for detalls,

QverfUnder Excitation: This lg a protective function that le delected within
Powerlynx, which sanses the amount of reactive powar. In paralle! sets above or
under the sefpoinis of reacllve power for the alloted tims delay will activate
according to the set alarm class either trigger A pre-alarm or Wgger a shutdown
alarm that will open the brasker and shitdown the generator.

Over/Under Excitatlon Alarm Glass; This selting is the alarm class and the
taken action when the QverUnder Excitation alarm s triggered. The alarm
classes A-F ate supporled. Please refer. AFPENDIX B Alamm Classes atl

Actions for details,

: LContideutial Paae 97 Rev2.2 ;
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Reverse kW Setpoint & Reverse KW Time Delay

This Is & protective function that is detecled within PowerLynx, which senses
dirantion of powar flow, In paraileled sats, a llow of roverse power (Le. powar flow
Into the genarator) above the setpoint for the allotled time delay will aclivate
avcording to the set almrm class sither trigger a pre-alarm or Hgger & shutdown
atarm that will open the breaker and shutdown the generator,

DverfUnder Excitation Seipoint & Over/Under Bxcitation Time Dalay

Thia is a prolective function that is monifored within Powerl.ynx, that senssos the
frequenay. When the generator frequency is below or above s setpoint for the
allotted time delay (Under or Over Frequancy Delay) will activate the trip function
within Powerl ynx, open the braaker and shutdown he generator,

Cuopiidential Papge DH Rov2 2
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15.3 Generator Protectiva Settings Il

Cieneator Protective Settings 11 . Sureen {porations
ey CRTERCILEAR Basic operationy na He Generator Setting Sereeu!

Undur Yolinge Alarm soliiugs

Dver Voltage Alirm sathings

Ovar Frequeney Al setlings

Undeor Frequency Alamm satlings

OGver Voltage Sulpoint & Time Daday
Under Volmge Seipoind & Time deluy
Over Frequiney Setpnint & Timo Delay
Under Fregueney Selpuint & Time Delay

¥ B 8 & % n o2 B

Operafion

Generator settings ore vormally “View Only”, To change seipoiats, (he passwisrd nst
be entered, .

Selfing Description

Under/Over Voltage & Time Delay: This s a proteclive function that is
monitored within PowsrLynx, which senses the generalor voltage. When the
gengrator voltage is below/sbove the selpoind for the aliotled time delay
{Under/Over Vollage Detay} will activate the frip function within PowerLynx, open
tha breaker and shutdown the generator,

Under/Qver Voltage Alarm Class: This setting is the alarm class and the taken
action when the Qver/Undar voltage aferm I ttiggered. The alarm classes AF
are supported. Please refer. APPENDIX [: Alarm Classes and Actions for
details,

UnderfOver Freguenecy Sefpoint & Time Delay: This is a protective fuaclion
that is wonftorad within PowerLynx, which senses the generator frequency,
When the gensrator frequency Is belowfabove the selpoint for the aliotted time
dotay (UnderfOver Frequency Delay) will sctivate the wip function within
Powerl.ynx, open the breaker and shutdown the generaior,

Undex/Over Fraquency Alarm Class:

This sefling Is the alarm ¢lass and the acton when triggered for the over and
urder frequency alarins. The alarm classes AF mre supporied. Please rafer,
APPHNDIX I Alumm Classes and Actiony for details,

*NOTE: Powerlynx protective seltings are calibrated at the factory 1o adequately
protect your hardware, Consult the factory before changing setiings to
avold possible voldancs of your warranty,
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15.4 Gen Circuit Broaker Settings

Baslc aperations on the Gen Civewil Brealer -
Setdingy xereen:

€8 Fail to Cloxe /Oper Delay

O Foil to Syne Deluy

Vuoltage Windmy

CR On/Olf Impulse

Phasa Angle Ihwell Thie

Negetive £ Positive Slew Rede
Positive ! Negattve Phase Window

* % F ¢ ¥ » &

Operation

Syster gettings are normally *“Yiew Qudy”, To shange sclpoinl, Hié password wost be
eulered.

Sefiing Description

£ Fail to Open/Close Delay: This solling is the number of milliseconds allotted
To opaniclose the generalor hreaker after an open/elose command was fesued,
YWhen Lhis time is expired, a fall to open/elose afarm will be generated for the
apprapriate generator,

CB Fail 1o Synchronize Baelay: This gefting I the number of milllseconds that »
synchronizing attempt will be made. When ihis time is expired, a fall fo
synchronize alarm will be generated for the appropriata genarator,

Yollage Window: This setting is the voltage dead band arcund the targeted bus
vollage (+/- Bus Voliage) that the genorator voltage hiust be within prior to
fusuing a commard to dose the breaker, It is entered in parcent of the Generator
rated vollage.

CB On/Off Impulss: This ssiting is the number of miliseconds allolted o the
pulse OnfOfT tirnings on a generalor breaker open or gloss command.- The On
pulse sets the ting that an openfclose command goes true. The OFF impules sels
tha time the signal stays false befare going true again.

Dwell Tirme: This setting Is the number of milliseconds that the phase angle must
remaln in the in the synchronlzing window {Positive and Megafive Phase
Window) prior to issulng a cornmand fo glosa the brealker,

Faga 100 Repd 2
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Pasitive Phass Window: This sefting is the number of degrees seen from the
top of the Synchroscope melor (12:00) lo left hand side {slow sida) where the
synchronizing window starls and initiales the dwall tima, .

Nagative Phase Window: This getting is fhe number of degrees seen from the
top of the Synchioscope meter (12:00} to right hand side (fast zlda) where the
synchronizing window starle and inllistes the dwell tima.

Positive Blew Rate: This seiting Is the positive setpolnt of the frequency dead
within prior to issuing & command to close the braaker.

Negalive Slew Rate: This setting is the negative setpoint of the frequency desd

barnd around the target bus freguency that the generator frequency must be
within prior to Issuing a comimiand to glose the braake:

CONFIDENTIAL
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band around the target bus frequency that the generator frequency must be .
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CUTLER HAMMER PART# DTPAA, DTPAR, DTPFZAT1, D7PF4ATI

Dimensions ,
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CUTLER HAMMER PART# D7PAA, DTPAD, D7PF2AT1, D7PFAAT1
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CUTLER HAMMER PART# EM22M2XA40, EM22ZH3IXA1, EM22HE5X90

Indlicating Eight Unlts — Medular

& Stonclare anif ProsTast Types PresTest - This deviee Insorporsdas o
B Plastiz or Mat] Gporators prevs-te-test {eaturewhereby depressing
w Full Yoltage LED Ligh] Units o tru s lismeennenl s e BghU from the

\ 50 tored fimt coy i
w Fuli Voltage, Reslotor o dranaforrer Lh::gfn?!'gg 2;‘:1';}“‘{3@“', n;‘é:;f;‘;d"

Inaatdiasant Light Unils yiveait for imanediste 1est For a faulty
w Plygtiv Lenses lamp.
Tahia 42-47, nfcating mad PrasYost Light Unhe — UL (UEMAY Type L, 38, 4,05, 12, 13
Talor Infficyting Light PFieatast
LED Inoondassent Inbandesseit
Cutplng Cataleg Ratalopy
| . tmker Rumbor . . Dumbsr
Plastie Dprmainm \
23w AC/DE Fa Valtugs —
Hed ERHXLAR EZ2HRZXA EZTHRZ0
Green EEHINA E22Ha¥4 EZITEXZN
Wnle EUYHEXAD E22RENA [rgpr )
Rlua ESdHONZ EZZHANA BARTHR20
Ay B2PHENES ety EZTORED
Ulaar EXZHOKER KZZHOXY E2270X2D
0V AL Foll Mulinye 120V ABIDC Hustator
Reat B2YHINAS kratRR10 ER2TARZA
Gran E22HIN44 BZEHENIN B27raned
Whit R72HBH2 L22HEX1D . EFVEXTR
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far syatam muet he wtitizad, OF nmiso,
wasbenlby sparatod tuin brealors ere
nrzeanary 1o assdylioh (s Ll

Suytestak teanater Iogia, dazcription
and fustures Jor such & transtor iz
apbvesin T Wy fedlowvines puosirapfs,
Cartain [endls o planl pensiass
ey ditata s ditferant mibsain,

Dunl Sunsee, ¥ Tie, Dpen
Transitimm

‘Tha lngn nf tha eanafir ayatem fune-
tinnavip & miatopracasrae. Theadd
paints are fiald sdjustahls witheut
1Ent v ¥ spowial ootz

A vigitel rencdoud Gopkepsesch oplim o
s hnexioning. Bnadmn ispitiry ardind
{ineto-ing voltagn, e frequimny sid
it Whin fimers om funetioning,
the siEoprpesour thsplnys e B
wounlfing Wi Al st pulide s by
re-paegeaminn o iha front of (e
bmpin panat wivan the tresfer syntion k
tnthe progiern frinde, Atnst plishbiitne
[ Inchurtoy as part ot 1he mHOProGEsEEss
| henicrepysmnor fecupmpatible
walllra CullerHaprpe Prawariot ™
DOMUTAHCENGAR BYEIBM.

TR

@
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GUTLER HANMMER LV MAGNUM DS TECHNICGAL DATA

Techniczal Data

Prpad

Application {Cantinned)

‘The srensfer syater Innliidag the
followlng faaturas:

E

Z

8
A,

B

b

{tne Aty nvrmak ke almmate,
tcdiustoblu,
“lima dslay slieimate to nnrmat,
wefustubla,
Tme dalay heutml,

1 Ly b Fndiessle normat aed
shernate praiton.

Li08 marked "Sowee 1% nnd
“Seuree 27 1o indlasts that raspes
tvit saurcar vistiages wo pvaifablo,
LER s th ehov whinh epures is
prefero,

LED to phw She kv anorg e,
Hiatasizal danligs selcomeatton vin
tha frant panel.

e v postilonagloctor swimh prrmit

Hng todrs {2} st of Imender
xpstarn apsrations AUTO Bimidun
aieoimtio oporetion), MANUAL
{dhzeonnuats loplo apd sllows
e espurutin g thy maln
breekars with mtarkuklagl,

Whenthe alrermatd 4o0ms 1a fh Loyl
yienorator, the Tellowing featurea ara
plzs movided: -

1
2,

3.
4

Auluptubic ks dekty orgine mar,
Adjustahle (v ditley earlun
bt oH,

Engine startcantatt,

Fraguenayjviiltags relay fhr alles-
it uurto, froquancy adjustahle
frutrAb vo 68 Ha no volmge fhod
at 355 pichup, 0% dropout,

. Tialayed beangifton e dolay,

ail|uziabla leoe 4o 120 seconds,
to allow dirsonaselon of h bood
chiyingy tranafar In el Jeeciion
o grevent exnasaive Mtk gur
pairis dup ta eut-nl-phasa switch
ing ul larya Tnduttive foada,

Figny bromisst,

§ Uz Mnech B0

Magnom DS
[Retal-Exclosed
Low VYoitage Switchgear

Swquanvs ol Dperation
1, fholansiereystam shsh autoniain
kel Isstnwfet ita;r load elrault yo- a0
emugony of alforate prvier
sy wpun falluro of s narnal
¢ wrelumysd sared,

& Upsi baw off phiosy 1o phage volt
¢iie AT 1ha nmowt sourkd 1u 365
of namiinal, gl afur e tima dolmy,
etdjuslabla fom (s fsb Th gucortd,
o overdiie momemary ¢ips ol
or sutages, a 10 ampare, AV o
potast shall flose ta inlliade worn
inp otiha smnr?aam:v or stontloy
Fouzae powar plant, Tanafer to
iha abesiata s shalltaka
pese immodiately tpoh stiain-
el of B¥ of totud voltage
arad Teapuusiey eh hmLsoiens,

Far golonvess vt hivolving englng
grieraine tuls sa Thu setorniate
guybe, transfeoiliall ssucut ilter
an adjustable dme delwp of

7 to B seaonda ip pvenids

s bmary ding and il s,

4 Whun the apnpal eauree has hesn
wiyTonal W B3 of atel voll
wel ofler 6 o dolay, adjustsble
dream L ke 33 pinules Ho oneura
thtr ntepity of thy noymal power
souree), tha kaad tlplt 1ur rolrang
ferrad ta the o siums,

Atme dokay, adjutahie fram

8,5 10 B2 minutas, shall dalay
shuldiserm of th smemntancy

ur yiily fower seurch fter
teleasler t alow the goneratar
ton oy Imrhebend Toi oaldown,
witrr whink the generator shall
be sutamatleplty shut dwwe,

5. [Fike amergency nratysaiby powor
ehimdd fall white panrylng The huad,
transfer to e Rofins) prRvar sy
shll bomads instareanecashrupan
\esteration of thr pormel galnea to
wihficlony condidonz.

4

" % Ml He Maln one [ins on synei

EM | Culer-Hammer

Bup] Souree, With Tie, Gpen
"Teznsition [Gosed Tramsitinn] h

“Thi Ingle of tle feannder syulemn fune
Alans via 8 misrprasesson Thy pot
polnes.as figld adjustahle wilhout
thu ue of Epealal taals,

"1zt Ururashar pyslem dlaplays statiea
we 1L Fuitioning. Whan Titnaes ara
Tnedlnnabng, thy systom tdlepleya tha
ey cuuating down, All e dalays
wan hazel (ron Hie frout of the agulp-
mrrk islngg o Yowe suiting seean on
thn dizptay.

The transfer eyptm infnduy Bio
Foltawing faatimaal
10 Tinw el tn transtor oo oy of
Bours 1, adjustable,
2. Timadtuluy to irunster b loza of
Fottree 7, odjustoblo.

3 Tonpdelay re-dransfer Lo twren 4,
puostatih

i i,
A Tt dulay ro transter o Sourse 2, '
alfustalie, :

5. T dielap ieidesil {ricain vnd tic
opar), adjuztahis.

Maplay.
7. Ml andths neskur statos chawn ©
- pusystens dlaptay. lgen, closad,
trippad, aut of walll
B. Noatleut on wystem diepis
gtk * Suurga $° and "Soenmwe
¥ pa Judieeto ot resgxotive
&AoR wolwles e pvailable,

8, Automatinfmanual wikfy sulustor,

10, Pashiutzone for mapual hreskar
vomitrol on system slapliy,

11 Alaro Infesredlon via tha systamg
dlispstey Jlomss &f srur, Wewstor tiph

14, OpenClnged tronziian ety guloot
pushbution ol kyetam dhploy,]
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EX+N | Guller-Hammer

Application {Continued)

Suquence m Bemtin
Aplamke Mg

1. Under noomel gonoitons ke main
hywakars nre Alnsad amd thatle
hranksrfa npen.

2, Upan phase loss of sy of phisy
1 pliae volbigo of vitlar witi
aour Lo bubwoon B0% antk 100%
of nupdrel, aoicd ulley o tave cglay,
futobly fem 1 =81 danoudy i
pupttida momentang dlps and
otilapha the 1iaaifat synteny vl
apan e afferind miln kreakar
and slnag the g hraekar,

3. Whon sormal voltaia kg been
rstored uflur o thuwTuby, wlfi-
WUl froms 10 ~SHF vramandu it
ezt A ibagrity nlthe snlree),
the: transfer avateon will spen tha
fie hranker, The transier system
will have en adjustable nswral
postfon tmer (9~ 10 zaconds) o
efray viliage Yo dosey suifioTartly
heture tho wivetal mauln bryokers
Es Wity osml, [opan ramsiton
relsorsaterh [Whast ssinnsl wallnye
lever Eeemn wivirinyread afine eghne
ey, rdjoetabla frony 10~ 900
encandn itn pravreths nfagiiby
vt the enumma), tha transfbr systam
wAlk vy the swir splirees arn In
synb via n syre chakk iy (255
rluse i ntfectod ale brunkor
steed arposs e Lo bsresu, Qulasgand
Snzygellon sebrousii)]

4. H Sohrca 2 should fall while carry-
fny tha lomd, franster e Houoa
1 2ha] he mets Instanenroualy
upon resteratlon of Yorre 710
entatactery condhions,

b, [ hoth sourepg shialbE fofl aimtilie
rmitkly ne aotion 1e teken.

&, W iht maln or Hie breakers trip
dus to a fault the trensfer system
will drw st 10 wannil mode ard
manual sporation ol that bresker
wiil Tu pruventod wnid Is v
et Ll suelich By ol

Magoum DS
Muotal-Enclossd
Low Voltage Switchyenr

Memnttdode

L Breskan may ha pprned and
olnsail using cantink evidtohes
or puahbdtans on tha rmnkfar
spatem dapfoy while In manus)
i, ntarlaeking Bs {n plana to
pravant tha clesing of both raalns
aml the ile dmultansously.

. |Braakurs may b openut amd
elusosd vesing sunlood switclior
slibutloges on the (pnafur opy
[:zum Alaployswidls by meand made
WrTee f1e eopoa) bransliban mends
Intarkocking in la piase th prevent
tha alnsing af hath msino and the
tin simuttmnebualy. I etesard trensk
ton mmade ks solacted all thras
brankam may heclosed Jardn
adjusteble B doloy {i& - 60
soronilsh, THhe epunston Ty vpvn
th tdudeod breukar vio fu pute
Eenolboms o Tpe tpsleett) wolt] tpen
Ui 3o brvesakesr vy e Uens dlay
han euplred.]

Qenpypiny Brealiors

I st epplisoliong wiste gepefoleny
wragumaazed irowd breshey 1o 1he
soenndary ham, (hey bre need s ke
geney slandhy zonmes anly, and ere
natupnohrgnizod of paratialed swith
e unit Eusstetion tendfammers,
Unitor thise condilions, th Inarrpt

gy ralingg 0¥ the gtnpyriet bronkorwill **

g based sluly un b moncrutur K28
o svb-wemRILeastones, [ bl
Jamina warles with th praeratorn e
antl spi, Tram a milgimum af appraxi=
siurtely 8% for a 2-pota 3600 rm tin-
fitne deivan ganarator t 16855 or 20%
or e dor & medtum o s apesd
englnn type ganemior, Thud thv tundsr
broukors salactet for tha wall substa
Slon wilf uswuity bo adomrta for g
sty dby gunoretor of the same kYA

at e tansforive

Mot preatenbors buves s 2leaes 26%:
overiond roling, and $he generator
hrentar miat he zdequete fay bz
overlned curreht Selantfve typn bty
and shart delap trip protsotion enly

18 Inuitly recpmnensted fo1 Cconndng-
tan wlth eha teader hresbiar, with

hi lang dolay elamunts gut Rt 120%
1o 160% ot tho maximum goorrotor
cwrinl raling [ur gesermar proluciion.

In th v f L w2 neere paridilod
geansrukary, sirll nstsn Iy svsinng
powvat relayn {leviea 12) mier trcame
aremled Tor protectian of e pime
e, partiaady plnten typs
angines, For Intgar ganssators regquir
Ing & Madnsn MDB-GA2 or birger, vol-
nge-alA Y e ovareinent ielys
{favinn B1Y) e1a recommended.

CUTLER HAMMER LY MAGNUWM DS TECHNICAL DATA

Technical [xa
Effostivi: Morgn 28 Fega®

PR

Fupdor Bronkirs .« Raosral

Oireuts brigkers for fepdur elroult pro-
Wt lon ey by manually or olosaleslly
wpurared, Wit lunz amd athiosn delay or
Tuarg Moy ond luslantziuogs fype Hip
wewires, auk irin weall s, v nigulrod
fixr Aess el plpan] wapd o
rentrivananin,

Faaiar brarkers aa seleced in Tolla 32
heve adaquate infarrupsing ratings.
el mre pesurnad 10 hsve adoqubte
puntinvous aupmnt matings formesd-

_mium laad demands.

Letlerd pur fvvdor brovkers,
welios for llgtiinpulents, arpumlly
enplppedwith by shdy sind molunis
N (e iavkvey with the oy
delay pickup sat farkhe maxioim
fond dlemantd iy the chraif, Whaa
ereing fault proteatian s yequired,

the instantansows frip setting showd
111 % duw ny preciionbln consistent
writh Inrush raguircments.

Motor Stanting Feador Broakers

Thinsa brastiors am wausly aleatrically
aperatad, with lomg dalay end Ingtan-
tanenus tfpping vhametaristias for
mibter sunsing, loskod o and fzult
prowulivn. 1k brvoka sense ating
slwaid by choser so Uwil i Jong
delay pinkupy ean ke £a1 4] 1A%l
arntar full leadk Bureaa] ko iaeiion:
with & 1.0 aopvies fantor, oy st T1%%
Tez 2ll athir gton, Contaninms fite
rezommandad Torihis appiloation
wiliuzs thate are a nomber s oty
wporlions nvelvid,

Wi wytuiry shorl uhoutle s lma s
Al times the raeder Il Tosd fmeeel,
thamnine hreaker1apping ebgaitelerfulls
sheedd ldude o shiart daley sbhineactisd
His fur qranter Taull proteation.

Grong Motor Fepder Bronkais

Thpra ewla T s sireafto ore
wntar eaetid eatlere. The frethy
regiers pwy ba either manttally
nr eletrlcally oprmrad ea prafedial,
nrdd vre usaby sgulpped with lony
and shaom delay trlp pro‘ucion only
for egartination with the Individoed
mitAor elreiit devicoz The minimum
long datay pickoy setting ahoutd be
1187 ai e running muent ot the
lorfust metor jn tha , plus e
sinin of W runeing clreults of ai
vthus bwlorg

TRGHICIDAE

Foir o brfnisllos vhit woyremlerh mmner £ajon.pam
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CUTLER HAMMER LV MAGNUM D& TECHNICAL DATA

Figuea 12, Fsirifunlon Systams
Gromyd Faull

Rlsiilmiton Syrone

‘Thie power diatibttion i 2phssu low
voitage Byatorns £an e B-or dadpe
distrihinian, Tha Fwire distrlbiior
van ba servad from ofthar delte arwys
Ereos, bt vie wine distributlon Te
sunuhis! lrom wyosodltly grammdad
vt Giily, Diagezm 3 in Figure 12
ehengs 3wire dislribudon with dedta
seirdd sl Dingram 2 1y Flgum 12
ahovin Fwira disie o vt aya
somes s sigalfleuny os Blzaram 2
In Figura 12, that tha wmetian
of o tranrfosmby sannndwy duny not
nnvammarilymean dawlne digtribution in
moitchgan, This By vt hife (o row
brgenam Aswim dietribution bs quliy
fraquently axsumed when the (-
formaor sospadary =2 wye connatad.
Thie? low valtag system In 3 phass
4-+mir distibotion anly If afourth wire
Iy serried through the switahgaar,

thy irnsfurmerneutrt lo solldy
graurled, md singlephers lnnda
arecamnaslod 1o fowdoer breskem,
Thie founi: velru ¥z tho peatrel bun.
Tl soudrad knes by connoetad 1o

ftin nawrratal B syo conscstud
imnsformar artnhilaty w shiewn an
ogrom A in Figes 12,

Thren- or Awire sourons cat by
revmslen or ungraunded in aers,
aeHeTelly, where the eoures [k deliy
vormnelod i bs ungraundnd, But (n
HTIE vory JUre oduss it ln groundert ay
wrerevengr uf 1hy dalta, or 6t spme
oher peant, Wihen e souea 15 wye
oonnsted I sl he gropndod or
vngredan s, anyd vhen groundad, the
grounding le at tha realre, Whion Joy
valtaga systemn srvyropndod thay are
prnareiy sofdly grannded; hvvnsor,
aeeaslenally ta srommltng 15 Brough
h rtstor. Thraa- amd A-wirn wolidly
grannider RyslsmE are shown un
Disgrame 3 and 3in Figuwee 42, Mol
Inotallottons are saildly qromwhd,
Sulidly grounted aysisme hava tha
sifvaninga o) being thie canleat
dpinlule, gt Binve thi patenttal for
produsing cxtvamaly hgh fankt Jevel,

Whun fousing aritioal facifities,
ar sdallieows ndnstrint proaeases,
Vis sonelimon proferabile ka allaw

Technieal ata Magnom DS BTN | ©uiller-Hammer
Pt 2l eoctie: Wchzm  Metal-Encloged
Low Voltage Switchgear
Anplication {Gontiremed)
rom———— oo ——— "_‘—l
i T Y -
M irf'i———-—-—ﬁ-‘ o— H 5 —— g d - - .
!1 A P
: II\'u)lr':' Lo ° ] o.,a[]o)
’ Flanram T, 2WWira Bl K Tl . ? 'l.;
Viaptam &. 3 WVirs DlshdtinGo, Fiyidlp Erpunfed Sptemy
— ™ — e Ba i .._____.__‘-b |
[7T=x - ==
) I . =y
g -I i o, ,ﬂ} r E ¥ it Frrew ;l'P"'\
o f i
HE A [ —
: Dieguan, Qrotspd BurmentFath P Tl
Lizprara & 348 WK dud -
| rJ‘—‘I l—-——ﬁ“b y .
o' —
oDy
: P
Enarams L & Yt 03t lnters, Snlidy Groooted Syrter o

tha syatem ta aalinuy opuraing
vwhah 8 phase eanliiur s b
yroured, Theraare b piethodsof
appmmadntng his auliatlus;
1k sormed transfasmear teaY silhur
Leo beft emgronindetd fr bigh sttsdurmy
ﬁ;uunﬂud.HMn correm systarm ol
115 of Divd and napnelianey
mandfety fismsohos, aming diomil
an inmrowktad systams nan prodice
exrrInting She-o ground wnitages,
whtinh Ih b eupt Juaid to inzddstion
breakddosvn b nflter dovicos, Thia
aoniditon Ik kil o5 ferorosenenne.
Pl hgh restatanes growied M
dnns nat witer e s polantial
phenamaenon. Begaribess vl which
Eyster ks selnntag), hoth rosgalro the
uppllealionaf an epprapriale M. rocoy
nied ground detentian metlud, Upon
wrourding of Lae of tha phast codts
1, the doestion devler sl epum
fury of tfw conlitlon. Fernonng) ialood
Ju ot s grownds 0N 416 v snd
it flie when the proges
puanilts; end bafore 8 eecond S
Ay ot pnvthar phatin.

- Rl
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CUTLER HAMNER LY MAGNUIM DS TECHNICAL DATA

ET-N otler-Hammer Magnum DS . Teghnizal Data
Matal-Enclosed . Elone: Werallznd tagent
Lowr Voltage Switehgear
ipatl i1t s sokeciud, puod ground tmalt pround protoction. This would rosdt
Apphﬁimn fﬁmmnﬂﬂﬂ} freigsilan vgil bogmawud- IngxuuuHunt uwnng‘uwnmmnn butuvsy
Blrze ungroundt and roststanes @ |%r<nu:r.! ulitrzio of Mignam B and
grounded systonis prosumadifmsl ha Ground Elemunn thivaaialeeus reoker vl sieallor

growntl s, Ne dammyo o
oty rovndind oaudprimnl Hiose
Em\md surrunts 070 wlse tou e v

elyellen By intugrad Ui el praund
uvtarnemile, tholeforg owve ng g
foalf lelsping fumption i appiied onthane
wolfmin. Graund fank elemprts onthine
types of pyatomb gan, hewever provida
siipplemanta] proteotisn. if a senond
firertinal tstrn on Al phase, srd
sxoesds tha grosnd elemsnt pitkup
saiting, the ground slupmnt am mave
i armerm eoisitive thort delag e,

Ungroundud v yostatoncs frouadut
spstipetn 15 od) haapnkiend aa dwla
nitmatis Fuan i apglled fromoa dvde
pnthu, notinedo-niruiead  nade inay ba
perved, Thess appikutione sra fmdted
o 3-wira diskiutien aystems ool

Hewd doy Ermemt Fantt Promoling
1Ehr mguynfiude ot wf grownd conrente
wopld ke oy eiovgd Lo vpwele the
shml Haly o inatantaneous laments
of tha phaza preretirrent frip drvidns,
thera wWanlt ba m nent for sopniitn
graund faglt proteciion on sulidlg
grmmdat! syatema. Unfortunmaly,
Eatss w magminde ground
RROTOITH Gre Suie oo, Uil is
ol it cuze, Love Fevuf grosusd vur
ausby o uaied IE Ut yrstened in n Ui
veheelirng 5T o mptar pr 6 feanafnrme,
wt it is s high impedancs ground,
Levwa Trvel qratnd surante may slso
tin diin ta an aming typa graumd, Tha
areing sypa grounds g tha setrce of
1he mesk gevorn damapges o alecireal
oqipireg. The Jowor Bt o] B s
iy grownst eurrenia s umredivteble
arid Tt mogedttido mioy D suy i
whly hutow U9 gatllng DT (ho hraghne
Pliose wwgrobrrand b devina. e for
this raasnn that the Natinns! Elpairdes]
Grde, argt UL, vortike grownt Taut
yratection for sl sarvics disoohnbnt
trenkers cmtes? 1840 aaparag mnd
geuntar, spetind on systemE with
greatar than valis Hneto-ground,

Hirvwa the broakor phosd bromunmo
Hip devives sannel prevido sosilve
entugh protoellun spulng luy msgnl-
tsaly preursd Rdls, Mers b o spead for
s gddditiongd pgddotive devine, This
tehditinnal deving iz anl L npemte s
tpnmM sustlnads and It st bk eencd-
{ive anil fAst enaugh 1o pratest agaeinst
Irwe srmnStite gromnda, It ia alan
imporany that Jhis addkisnsi ground
peatactg devine he simple sad
relipide, H Tha Magrivm QF brugker
nolid-steta tripping system Inaluding
an eptionst *mutind lemsnt”®

The ground adement of The enlid-stelh
tiip nlyin In addilan ia tha nxial
phaza protectfan, The graund elameny
iy adjuatabln plakup with ealihrated
mmarks a2 shown [n Tahles 8 and 3 and
atfjuntable thma delny. The Inpet sur
rant s the lsip unituian ba provided by

A Fesidiul sosneelion ol sy
sensure,wilh e sesldngd gram
conrgsid to the grownd denrat
{rreninaln, This fothe Magniim U5
1 enne Wiltegge fiwitchpear Etenddand
araniaed protection aystam for 2-
wire symtame, On 4-wirs systims,
standard ground fault profection
Inchudus atounk "nenalsenssor”
[tisconnonted to vactorally sk
travt frorn tho rosidual supaniof
the phaso seasurs, fus unly funs
thyr s b sunse gouiel wnenle
ILces ik ense yrotnut chomd,
‘Thean aystrme puodeos plaltg
uahiapan shawn o Tabia g,

B, Extaniul givusd sensing permnt
fransformers contostad i Ko
groans alamnent Wenloly, Thiv
moons Wik thie valoniw] ground
aernyay kvitd Lelpa thves Bnespkoar welaace
nvnr {8 matantlazy mAmid surred
nyypets the valas shown I
Tahla § Tripping ia Indupendent
at phiast qurrents, The lowsr ths
7 vatio, thy rmare seasittvata

- praun fault protontion.

Sronad Foul: Frowiiton Appilenticr

wiid Catriination

Ir &l prewvsr systems, aont inuiy of
aarvfn% la wf?f[mpnnmt. Fur redlshie
spryivs cortinyiny, soloudve tripping v
appticl bewwen mealn, ty, wd foedor
Bfeuhys, ood chrmpsivanm prolucilig
ey, Ty phsso-luptnge flts,
Bitnfigr rnlerthue tipping ka dealrahls
sthrn breakars Ip on graends. Tha
appftealion of ¢roumd proseotian only
to msin kreakers moy ensvie gaod
grawurd protaction. Howsear, &will |
nut provide goud servive sentintly
horavss thy man broakor will rip
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Tepolees gamd alirxants aslar down
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1 proupd sone poth s providad
é thé psitet whnge Chor pieviee Jumloe,
By nitacinupeeslsianedsir e tiveut los
feom myatem wzial ko grovnd. Con-
trof suipment nontinusiely maasares
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qraups Ky Rined the feuled feeder
the foulLiy s found fn an aulgelng
Teaur, e Juulionay by Intemsl to
viat ariprasil,

" Nuwo i ritay ot bo poastolt b prsciely ©

Lottt fmilis vt i copdult, tieqpound -
Eurrmpy rhay tividuTulin sy ramponents,
apbratiing i ha soubier i ebes prg
rhneo; pmbter sFounaels par leader, and
o nmbne s isistangp of onzh pradnd
Jaotnt vty the st te, The resplfing e
Nt may ba tewmnyll ik dainalion,
oI may thke o phtts Hiat s segseloz saunnt
Ty Aa imporiant note b Keep e udad 1t
b wehiliey it puckser b rsatliy aud in Joos)-
ioga beull, thets Jnoy ha sertolo sonditpny
under whish she puibes pmnot Immedly
rebdd, ond other Fst pitrtud e Jomg
nlun, high-potentief, o] moAy ke neda),

CATERPILLAR’

For nroms hifomstiv vin‘t-:m"mwuﬂu-hnm_maumn.mn

dz

CONFIDENTIAL

ToitbonumE

J43-065
WTUR0000234

JA 00003029




EaXN | Cotlar-Hammer
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wwrlsiber o Elyghet wB tuess an and
wlf w8 thy pulsor curtuctor shosu ot
nprree. Thit spprent euzegnl simiele
wiill igpliny the latal gryd sorrens,
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1. Bach-up projuiion la thy
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itk foulls, rome culecibve intalnck
Ingg v freeeant Taudy plekos only le
naieally adepiinte, 2ok sHecthee
nterlaciing on short deday pleiw

may be ifllized whem nn grom

fault protectian & providad,

Zomp splvuthve I‘murluu!dn? oy bhe
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CUTLER HAMMER LY MAGNUM DS TECHNICAL DATA

Torhnical Data
F3NkRTive: BAaerh Sl Tap 43

Feateres {Gontinued)

hestresmertalinn/Vistoring

Frenthisity
Magmen 0F Swilchgesr pilows for
& veripty of mutathig optins:

n Anatoy switchioand Ly o
sep i o nley, volbmybons,
wallluw, puswer futur s,
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10 furrily 4 Anatyeor, DI* 4000, ote.
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withl spue Rrstholrony,

Vullago Trénslemnlers

Voltags fransformns nie rated 105
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Juwntsbiud v Bvg in sothinory
<llsuwselis contagtd I comphet
menis aghinnid iy fulut breakers,

B Runrvibilo sover Lo hlook epening
s WEss tpsy wehiom e Dk is
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CUTLER HAMMER LY MAGNUM DS TECHNICAL DATA
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Lowr Vipltage Switchgear
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The viorm geer levpiing mechiurdsm s
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Lootonis Froaker comparttmens. A Emoushle

The oy D3 has sitver tungrien
muying Gortasts and slvor graphin
Ataticoary condacly, |hy contasts pro-
vide o lppwaring, Tove vositanae
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aralng dannph pved plier repupioil
Inmtrnptions by tha *kerHae® wdlon
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contea o rede before tha m."%n
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of tha breakier i nsi) teeeloc)in
springe e Ty ehavged,
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ats] thistel) 4 serrple cltrcsl
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hae cogigqun o and spring design
providea nomaesary ehergy Tora eluyle
sluse open sunuenna pa wiell antha
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CUTLER HAMMER LY MAGNUM DS TECHNICAL DATA
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Ronoral

Magnium 08 Ipdoar Iow voltage
metal-enzlased awichygony shall nop.
siay af @ slalionary struaktire asspmbily
ard ong or rvara removakic Magnum
D8 pover drenit Wweohars complotae
viith dissonnestag devion snd whoe
ninrassary stopssmrius. Tho swileh
gens shall he sultadle fu BYL vl

i mumt gorviee ond sl withstan
o P2V i gl eentriednst e doencdanee
warlhy ANS] vty i d1all ha
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stamdarde of IEEE, NEMA, ANDY, UL
At HBA Dosumantation #f design
tanting shall be thid party certificd,
Swuttrnary Sunuime

Laoelt e vall Tmmi:ég peulef (e
wlalinnary passmibtly ghatl he i gelt-
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indhddis bresker-or Instrament eom-
pastivahid, ot 4 rarrc eompartiment
furthe bunes st outgolng oable
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theo b of Yrexineies Inenasn of
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A vigld el ntes! hiiee phall he
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allaw mavernent of shipplng yroups
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For o separmiy shid,

Lah cirult Wosko swrmigienl
shefl e gqulppad with prinvng ani
St gy M ReNs, dreveaut extan-
slon rafls, statianary tevarfog masha
alam pans, and required Insteument
ouent Hansfonmacs A feomud slval
iy, aupporied onenngasiad hivges
with rompvebls gifts, sholl b provided
for oach tlfeuit breaker computimont,
Paees 1o e el syeudl brosdu
cuntrat pmed, Includlog U aelp wnll,
shud] bre privwided witlustad [ie feed to
upen fhy brgaker enmparlinend doca,
Cisgad-laas epring nhurging and
lavering noeratinne shall xlse ha
ancomplished withnu? the nasd to
ppien tha brasker euanpattvaent daos,

“the top rttho unli aball bo anclosad
with mitteablo steal shoots, which
inshudu nucessiry humbvd venlilllon
nponirgs A supdrolo oruye e
ueeint pured shull Bo pacvited o
driting o) conbrol sonduil il &
e le) vl with veatreahle siovees
sl R syt fos wipgbueaptit
wirlrm. Full-apert tgnedermisal blacks
whrall g e pcpaidrd faf paphl, avgoe
frre, shiphlag fpllt axsemibhy, A mekl-
miplnsael werlles] wirasoay shalt b
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Wagoum BS Techoical Data
Wiatal-Enilosed 1 lTovinm, FAaneds Pl gy 67
Low Voltage Switchgear
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oo ssdetywityy  DEEITOL T
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provided an esah ofronly brapker doar
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eanieelom; by thy kourcy huy
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CUTLER HAMMER LV MAGNUM DS TECHNIGAL DATA

Typieal Specifieation
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CUTLER HAMMER PART# TRNE24AD

Teehnical Data and Specifications
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CUTLER HAMMER PART# TRNB24AD
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CUTLER HANMER PART# TRNB24AD
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CUTLER HAMMER PART# TRNB24AD
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EATON PART# EM22LP2VE
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EATON PART# WIMS1D40
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ELECTROSWITCH PARTE 74902QF

5&1;\%3 ELECTROSWITCH

SWITCHES & RELAYS

! Nl

k] e

TR e siin i
et e, AT AR - 41X

't’c—-e. 3 .-tFe o %,‘:5 ““'3’ """""1 R {"‘
(?81} 33.:~52ﬂ0
info@eleciroswiich.com
SERIES 24

INSTRUMENT AN CONTROL SWITCHES

Features

» Diouble-Gided, Double-Wiplng, Knlfe-Type Rolary Contagts
« Bilver Conbael Burfnces for Long, Reliabls Life

* Termilnal Soraws — Rasy Instaliailon

» Four-Hole Mount

Control Switch Special Features
« 8pting Retumn to Normel {Verticsl) Position

instrument Switch Special Features
* Make-Before-13reak {Shorling Contants) .
= Comnmon Input Tep Swilch Amangement -- Saquentially Gonnedted {o Sovorel Lines Using The Same

Swltahing Dook
+ Pogitive Positioning, Maintained Adivn Dedent Mechanlem

Electrical Specifications

inferrupt Ratings

« 1BANZNVAL « JAMBUOVAC + 7.5AI2A0YAC
» Qyerload Current {80 operations); 204/125VAG Rosislive

» Yoltage Braakdowss; 1200% rms minfmom

» Insulation Reslstanco: 100 Megohms minfmum

+« Contacts Resletanca: 10 miliching moxmum

Mechanical Specifications

Suvtiony 110380

Polos JiaaD

Positiohs 8; Adjustabla Stops for 2-8 Poglfion Rotation

Canletis Brenk-Befare-Meks {Non-Shurting);
ake-Brinore-Break {Sharting)

Aetivn 46" Positive Detant Indoxlng

KMounting 4Holo

Panal Thivkness 316" May, Standard

Rutor Gontacls Sliver Plated Phosphor-brarize, Deuble Grip

Stationary Contacts Sllver Plated Copper, wiintezral Scrow Type Terminals

Conslractlon Gantacts Enelosd it Molded-phenolic Bisks

Approvals - ULFieNo. E18174 - GSAFIs #LR20743
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ELECTROSWITCH PART# 74902QF
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ELO PART# 19-24VDC-150-VI

The Elo TouehSystens 10334 187 LED open-frame
touchmonltor dollvars o tast-e“ective touck soldton ‘or
OFM's and wstems inlegrators, and complaments 1he
esipanding tamliy of Elo touch sululons for apolicatiors
in the retalf solt-sorvies and gaming/asusenent markots,
This cornpuct touchmoritor Is *doskanag 2ar touh” with
proveen Fiy expertise aud rellabality bullt tn, ras neldad
leler by afterlng a4 axlsting manitor,

‘The $39L, festures a briliart wide-viewing-nagla 5anel o
mstontly grmb and Rold the users' silenlar, whcther thay
dre checking out retail gooas vith o sall service kiosk or
Having Sames in g ¢esino or arcade. Rocouea tha erclusae
I conlvolind vy specifications snd Lodlirg, Elo oporefrars
Leuehynibrotors have a-histoy oF prodool avaiisoility—
imEortarl Ry cortmely Lrougn all phases of prujec
tollouts antd whise sarvicing, Tie 12481 ssc fantures a
uniquie, Infection-melded minibocel with o virtually invislola
walarlighl seal, making It weli-stited for the rigors of
RUBIEG es.

Narraw bergors, sLtipde rrounting oplions snd = dtial
yerisl/USE Fouch [ntkeracn add o Bus veesalilily of ke
12391, Worldwicle sgency approvals, s 5ot “crth on the
back slda of the spes slissl, cover e entire monitor
1haet Is desigredd, built ond supparied by & frue singla
fouree supplicn

GATERPILLAR

19391 19" LCD Open-Frame Touchmonitor

High-quality panel and choloe of touch technology In a compact form factor

Bevelits

M| Gegat, Mgl cantrad daplay with wids-lowing srgls
Lo admct ard bold usars’ atlaalion

Crwsine wf Bk toucn tecnalogies
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19391 18" LCD Open-TFrame Touchmoendtor Specitications

Casedors eolor
Daghoy sy
Langalny v

wbch) Sorann srne
Mondter cimensiars

O Cunve) asoludborn
Other supporiad casollions

Colars
Hrighi s (lyfsieaty

Hesnonse time {pleal)
WViawing nngle
{oypteal ek ¢ CR¥IU)

CONLIRET Pas
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Oiher Features
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Us's controls
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ELO PART# 19-24VDC-150-Vi

SoclAieck
Ackiye mews TRT LCD
19K dinginnk
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Width: 163" {45 mm}
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780 % 14
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70 Hixy 720 1 50 70 Hy: BA0 % 480 50, 72, 75 He 640 % 480 BB 3 It Mac)
3.7 halllon colers
LG ponaf, 250ed /ot
with AcciTouch: 208 cofm’ ’
wiill Acousihe Pglie Revoymn, 2,50 od/od
wth CarrolTouch: 220 «d/m?
veilte trgledh foasetn Y400 exdfeed
viith SecuraTenich 230 od/in
with Surface Gapacitive: 282 od/n®
20 msoc (Gembned rise/fal)
Hordzoataf deftAkhty B5%/a0v
Varllzal (upfiown) BYo/das
W0
[RGB analog
.;epm.ne H & W ouyne, mmpu.'alta SWa, and syine ongraen
Mirs 1 $iule 104050 VEA lyps
HemsontalAarliral 215 #0G.0 kHa /48 A He
Monitor anty 48 W (mstd
pniton and growar aicde 56 W {naa} .
Extuntl AL 7 D4 power brries i provedadg
Metntior fpnts FIAVIIC L HI, AN Typost, SBA inaxl
AC ta DC power ifck input 100-240 VAG, 50/601 12
Operatbadfabotags O ko A0%0Y20VC o §90
Uharating/sitrege 70% 10 HONW To Q0
B s damnnasirared

EG.000 hous's tb half brighingss .

Aviuaslalupping H.2 ky GRS k)l 24 ko (6 s}

glla] orescrmen dsplay (OS50 Fully 1085 compland; Palen] pendlnq e veul ang
patonted touch inchnolpgy
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‘Fronch); 080 disablé/anabile, power disalilz/snable; epitional reniote 055
Iuchmanilor 3 ysurs
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GC ELECTRONICS PART# 35-150-BU-
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POWER QUALITY METER

Continuous metering of
three-phase systems

B A7 LIRSS 4 A e sy A
+ Poawr sty eualarsg with wnuniorm soplire gm » Supports ORP 3.0 ond Medbus patotels
himintical dudmhigigesg » [ orvd unsulog 200 o comsol and alarms
+ Fosyio prograni aad s vilth keypadond arge Teninnted « Vgt disturbimce m&?ﬂ'\ﬁﬂ&' copablity tor elocstice]
40 charncke tpbey sugd swel events
» Mullple ecmmnmirieiusr poils for ereger mwkh RCS ond
SCARA spuleins
APPLICATIONS
LT L e D I A e S Lt Tl
+ Molofing of disdbinion foecders, Bransforms, geterutng, » feennsacnl, it oy
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¢ HMedhanand lows voltoge syslunm .

Menlering and Meterlng Cammunications
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treduction
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ITI PART# 3P668L-102,-122,-162,-401,-501,-801

Currant Trg,nsfqrmer

Instrument Transformers, Ing, Madlel 3%58@ PEEB_I_..
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AGPLICATION:
3 phaose meterinig ond snokar overdood
pretection.

FREQIUENCY:
50-400 Hz.

INSULATION LEVEL:
600 Volts, 10KV Bl Al wove,

Taminals are brass studs No, $-32 wilh ong fhhwashor
et cegular nut.

Laads (fd ave 12 gouge, 24 kg,

Approgmate weight 7.5 [ha.

#ACATALDG  CURRENT ANS| METERING CLASS AT 60HZ 5 u’:'n
. MNUMBER ° RATID ° o
BO.1 BQ.2 BO.S B9 - Blg {nm-iva_g_ ..
3669251 w05 6 12 24 - - o
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ITI PART# 3P668L-102,-122,-162,-401,-501,-804
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ILLAR

Voltage Transformer
Model 468

BEOULAYGRY ASEH0Y AFPROVALY

Ak o @ LI

Shmilatpraid oo picst Buppad e of BMRNTOT Sor 17
CRETIA b W B 15 A0 b SED 444

FREQUENDY:

&0 He.

STANDARD
SECONDARY VOLTAGE:

10 Valls
INSULATION LEVEL;

B0 VoI, TO kY R il v
ACCURACY £1ASS:

1 0,65 ot ofl Surderss up to 25 VA ond 11.59% 70

VA burden.
THERMAL RATING:

75 VA at 30°C. ambs., 50 VA ot 55 €. amb,

Terminols are bross studs Mo, 10-32 with one

loclowosher; flatwosher and regular nut.

Approximate weight 4 lbs.

| GATALOG  VOLTAGE

TURNS [REC, FRIMARY

' NUMBER RATIO | RATIO |FUSERATING
#68 £Ha BRLLIZ0 [ ) 151 3¢
fi68 +1Z0 J20LEG F Fi
A58 208 i 1731 i
A68~240 202 21 Can
60 277 W17 2311 0 "E
TR T i S W S TR L
469 300 TN 254 s
469-346 TG 200 w5
G 4% *wfEID 1 50 '
T G00:22) 51 b
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' ITI PART# 468-277

i Model 468 '

r Vi cort ornd easkonmmnbly s #ncosed 0 o theymuaglonhie steelt g Hod et il

v These tirsiumsens are destned for gpwthn Jne-Te-ime They, may 56 b operelas Jra-io-govig
ariing 3o el at radoead vologe voltoge, B84 vl ioted wlts)

o i desirabis b tise i BRO Qe fise In the secontlury To prodeet the repstarmee,
+ With twa sataptions Biese Imnonmar ane AMSECAZ 03 (oun | These mokind * o oin 7

» Modzls AG0-300, 505-100, 468-015 exlgned spociloully Far 30HA nprretion o atobieith
reduced nerfoamanee. Copsall faetnng tor detolls,
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| KEPWARE PART# OPC-MDBUS-NAQOD

Modbus Ethernat OPC Servar

Overviow

Kepuare’s 32 it Madbaus Bdvarnet device driver worls io conjunction with o GPC Seyver KEPSmrverFX,; {n pravido dute axchangs
betpesan OPL Cliants apd Modbus Ethernet pretocel compiant PLCs, Kepware's implementation of Mordtus Ethernet supports

. mastor and slave oporstons simulaneousty, The slave mode allovss the server 1o rendlue data by sxception from otiver Modbus
Etherutel, dules, KEPSerertX aulemalleally ppinilzes your data dequishion based an chent dantand. [2ata lntegtity ks ensurad
wilth auy wxinnsive s bandling. .

h?r;i‘!a':ﬂnomhnn‘_ |

The Modbus Ethernst driver now offers direct Integration vaith Modlcon Concapt apd ProWORK progremming pecimpes. TFyou are
uslng either of these packagas you vill ha able to disectly fmpont the s used it yuur PLL spplicatiar direttly nto KEPServerEX,
ThiA tinte siwing step saltad 2B of the relovant FLEG data avaliable 1o your QPG dient applications instanty.

This driver is part of tﬁe Moditcen Medbus Comnamntcations Sulte, Purehastng aither the Modbus RTU sorfal, Modbus RTU Slave
sevlal, Motbns ASCLL surlal, Mothus Plus SARS, or the Modbbs Erhemer TCP drivey entities you te all five drvers,

Supported Devices:

‘Deviea o " [nets §

' Mndbius Etharnat iﬂfu %

. sl your Yoshzon Hacumantaor on b MST instretion for - §

=s=nging ypsalicltesd reqeests i the Madhus Ftherpet driver.

WV PR b vrer e mmerrire ¢ sbem X vrrar esin PR m oererdn BMALEPERE) RErT Wemg= b af 4 SORNEIPYm Smmsemarm et ereraed
Huenta FGM i_:-'(fa i
Rz B infa

Featuras:

Hpadific Feabures
L] Altosyutic Fog Dalidags Gepesatin,

_CATERPILLAR
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_ KEPWARE PART# OPC-NMDBUS-NAOOD

Suppotts Mullipl: PLCS vis 1P adtirasdng, :
Suppois Mudicsn Blhemet bp Madbus Plus bridging.

Supppris Mithple nr Sinaka socket wwage for botta galewey rnissirce manegament.

Suppnres Tag [mpit from Cantept atd PraWORK pragramming packeges,

Supponts Memyy Accesses (o bhdlh,

sHen Addressing suppett (UFFFF).

User Definahle Rovd Dotk Bfaos,

Aclirsticbte: Adibress Buse{ Hor 1 3

Ward Ordur Swanping far Floating Point and Longs.

Ot Dutpust Colts, 1xxxx - Input Conls, S50y ~ Bburina] Kogisters, dwo - Holllgg Registers,
£l datw types and aivays sre suppotted.

¥ ¥ K E X ¥ % 3 ¥ N =

Genera) Festuras

Ganaral
« Muls-throaded deskye snwrey optimum performanse
L Stppariy up lu LG concomant serfal pore and PC card confipirations
“ Full Thna On line operation allows on the fly changes
= Build Dingnoatls ryatam with protecol display
- P4 Dlegnostic fasture provides a roat-tmo and histodcal view BF QPG avents that oteur beteoen dniy O clhank

and the garver,
Maderp support inclurded o all Sural prof drivery
L5V fle fmport and oxpotl of Server tegs far essy configuration on large prajosts
Lhppults tUINEYG &% 5 Windwws service
Supports dooct sallny of duvica data which allows raw device deta e be vonvariend do enginearing unlts Ter OFC
clent applicalions
Ol ull Hme
" Incbudes o Insilt in User Manager tist slfows complete control over whel bypes of Tuardlonatity sach ndividusl wser
Tl WRHHES ’ :
= Ainvim B wmar o spetificaliy selerd A NI1C et far use with sny Edugret driver or sersl dedver tunsdng In Ethemat .
Farapsu)ation seods, )

nE X i

arPC

Sugpurly O 1.0 Buta Avcess Spacifications
" Suppart OPC 2,05 Difa Actuss Spedicalions
fuppnrte OPT 3,0 Bty Access Spacifleallons
Inalaites OPC 2,6 Automation Inkerfee find comprahienssve Visnal Basl; axamplss

* W W owW

DDE

AsvineedDDF suppeits REVewd?2 aid Uimplicily

FrstDDF and Suitelink Support Wonderwars FarderySulia 2060
CF-Text supports al DDE aware applestions

NetbiDE supposts shared pelwork sncess ba device datn

= 2 m o=

Required Soitware and Hardware
Bupportei Gperaking Systems

» Winduws NT
. Windows 2000
" Windows Bervor 20183

CATERPILLAR
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n Winlows X7

Pt Hardwara

Minltnuin

x Aot Mhz Pentium CPU
b 220 Mexts of ftAM
x 204 Mo OF Treee Hsed DHVE Bpiee

Recommentiad

" £00 Mivz Pentivm CRU

L] Hi2 Megs ofRAM

® JOU3 Mgt of roe Hargd Drive Shaee
Hardwiry Rameiromsnts

w For Daviea snd Handwam Reqidremants res thes Davices tahlﬂ;

Communications Protocol:

e Mutbug fheraet
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Xep Automation’s Best Friend [ W-CON (atashast
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User—Cuﬁﬁgurable Driver + OF’C / DDE server
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MALLORY PART # SC628F

Luudnc:».ﬁ _ (Mux Voltnge)

" Medivm Sound Level

MALIQRY
Specifications:
Sound level Category
Maods of Operation
_ E\,r'lmmhm3 e
- Voltage | Rﬂtmg
, I'requency

'Lnudnw. {(Min. Voltage)

Tast Pulse

Panel {soe note B)
Gio28VYde
"3500 Hz 1500 Hz o

68 dR{A)Y min. g8 2T and 6 Ve ¢

B0 dB{A) min. 0 2 VT and 28 Vdp ¢

L e rvrs
FrD e BV ERL

dlvine LAY Ll
ETAE UL IED I

Ll & Imllu'“l £ L3 ARNSE T
I o g L I 32
L H R Iiﬂ! 3 T2 KTHTL
w oAl BRATY BLKLUY
e JEED ) REEEE st
DA CMEET

GATERPILLAR

CONFIDENTIAL
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/‘"“ AN HI e
- \m 7
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o| £ hol

CurrentDraw 4mAMax @6 Vdo P
Cwrent Draw I() nu’\ Max @0 28 Vie '
: Min. Pulse Ralo 2@ 6 VDC e
§ Max, Pulse Rato 10 @ 28 YDC
i Duty Cycle % e, S0 {Approx)
Slorage Teinperalure - APPC 10 +85°C
Oporating Temperatare . -30°C to+65°C L
Weight {Typical) : L5 oz (42 g)
Housling  6/6 Nylon, Color Blagle N
Options Tor athar _c_)p_g_:ggg contaot factory
Dimensions; Inches (mm) UL Recognized S8
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Nematron

Formone nfanrallon or (e oguees! 4 quols, visiiue oling gt waw nematon.eom-

OptiMate® Series

Intelligent Gperator Injerface Peripherals for Goxdrol & O

P
LG

Ontilate 1008 Serlas

Optiltiate 500 Snrlos

Overview

market Indmy,

Hezardous Locations Apprevals

Hroad Bompatiblity

OpiMale  operilor panels ara
compatilln with fiost imsjor brands of
PLGB, a5 wall as PTor miviprovessor
basod ppplications using the Opfuls

Hex protorel,

Compalible PLC brangds inshede;

« Allan Brasfloy » Mitaubishl
» Auleniifion®irerl  » Modbus
= Fpieriven * Mldican
» GEFamm: = Omron

= DEG = Siomons
= Kuyeria = Toshiba

« Kuya

Bpw FLEC Aocoyry Cables armgo T

. I T I

GATERPILLAR’

.

OPTIMATE PART# OM1124 & OM9001

Dol o el SR
a’iﬁfﬁ‘ﬂrm;ﬁuuqv&bwﬁmmm& Yiuolidlo) Sulitdarsss

Opiiate 460 Soiiss

Nematron bas sixtesn operator Interface terminals In the Optilate Sordex. All of the terminals are
compaiibie with tho major brands of PLC's. The Optilllate Bories 15 alsn compatibie with
computor or microprosessor based applications using the {IptiMate Hex hrotocel

A of tha aparatar fatelnals a7e lew cos), high persnmance, manfmaching inlerfe modules with 8 broad rangs of
Input and silsplay capablittes. The Cpiildale product line s 1he must comt-affentive solution In vontro) & YO on the

Optivinie modules ave compalials wlily any computar that han olfior en RB232 or RE4AZ2 port. Thay ara slea
compatitie with many wtafor PLG' (kae PLE Compatiiiity Chanl or pogu 2},

Al Optikdnte operator panate are svalable In models that are U2 Class |, Divislon 2, Groups A, B, G, end © oortified
for use I bzardous sonditons (see okiarng informetion on page 4).

Enwpta-liaes Bofiware for Optiiate Panol Genfigivation

OM-WINEDIT |8 1 graphlcal, wsor-
friandly autivare prostam thistuns
on any Windewst-sempeatible
computor. it b avalisbledn configunes
any OptiMola panal systam, or
define el systom parmetan

UR-WINEDIT sah be

townioaded fromn the

Nenotran.com webslteat
o charge, It canalst b purshaaerd
un GL-AOM and commes with D-
ACUHL-1 and OMCEBL cablos i
vanneal the S and oporotor
pestils,
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OPTIMATE PARTH# OM1124 & QMQOG

OptiMate Product Guide

006 Serles

QYIRS Amnaincirlar Pona) OHE2i2 BidtonEemp Pans) GFM:EZ«S Fushbution Pansl
Ahiirmentlly LEDdum 12 LR Ntk ina s et 12 pashielon e
wilteth ) H) e enre iz mdj- fie g2l fidils

LR N
[Redpisis
WAZEE,

‘o wggha

. Mo

AR S

T Te T T

GIF1212 Sotpoint Penal o506 Spemior Teminal S 0 Opryotar Taemingl
Tloea -yt mmidigagy 220 vhar LOLrwity 160 ricy Al tha traiivas o s K250,
sred 12 cnnpgend nebe Fehls vapdlpluree AEO Bt b, i s cunffgunsla pimau free
v RIRNON, 0l PUlkoypuk
{00 Sarios
ii I
!Iid i
OGS Copmln Fongk ONG18 Cperator Pano) aigf Dperator Panet GME4D Qpemtnd Piond
S LA bete bad A-deul rrnvra ok Lokl e, L2 wmh a2 char, LD oth k
18 prishininn pade Yiuranypeng Eolds, 150y capatity, AR g iy,
1en $ RO Hzhl b, senliyuakia manitesn theal kU Rgtilbas,
Tos uwrsnlrabborpusls Buapntubinlion purls Tion prshicting prals
400 Herles
H
UM40B auas R4 DHEY D
AicalunPushbnallen ] Snlpanit ety onal Tisplay Panadl MineOpuratar Panel 4tno Opetor Panel
L LD bats el Cire Sdy T e oy 2 Tylmmmeseelmny PR ebL LT 4l | By A0 clen [ AT edll
Teof pRebiRilenpads acdad prppaldFalialis shmwuucmrau» iy atl o frughi e NWHneosseOeatty

{JMQBM Cominunleafians Maealer

Tor EMBEH Coenntentive i povices un [alofTmm, ]n}m!.m bolwwen youw PLGand up b3 mmmutsd Cpidnte pesals
GWR Tttt af QR Hpiisy), The GHI001 vommunicalos sedally o the FLL, tansfoning mglster dale i bath dieslons, and

il Y trange it ho Oplibtse pemls, the Carmmirtlons Mter can s zosfigoiad via the Uphiats
Tuntaouling¥ifier b yul I PLG B i, peafly and otharproncadspefios ure nteaetivaly
welovhibis i armbe vommunlcatlons, O.lxe mﬂgm‘ad e Dhiﬂm‘l vail) emfinuonely Ireraler data betea 0l randulye ardd s
PG v ol gyl wrlle The eypropriate daid registare. The OMELG) ard fur Opilespaneds ke cam ofthir tost,

PLG Compatibility Chart | |

How 2o Orddar: Usg Tha PLG QoapaliBify Gheet belaw ko frtemminethe Istter lo appand to f18 model pumbar that you am arkering,
Examplos; To purchase an DMG40 fortee with aa AB PL, than tho ntlol maber lo order vauld be GMBHIGE Far use Wit s
Mudhes PLG then Lwald b DMA4OH. A" indiculss that the modpd 1# inoomypstilliz wilth ihe commspanting PLG,

PLG Brond 400 Serlos 600 Yovles 086 Qurlue Lviiisog]
Allsn Bredley 4]

AulomationDiest 1] _—
Pulelren o —
UE Fanuo -

JDEE -

. Roynos o
Ridahl J.
HModbus H
Omron_ =

. pshibe =
Oplitdalo llx BIHL . .. GAIEL

B
1

3
I

t
e e [ e | S e

==kl [t ol

1|
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CATERPILLAR®

11

J43-134
CONFIDENTIAL WTURO0000303

JA 00003098




OPTIMATE PART# OM1124 & OM9007

OptiMate Accessories

Fontiguralion Grblug « Alt Gablen nra § [t lang wilets wislod ofheriviss,
OH-ACHL- Thoansaan bdspacn 300 r 4000 puiles panels o A 110G, e wied wRlEAD Pl

GM-GeBL Oonnea detntn AN mrled pansts end PC

PLG Communicalien Bablas < All Sables ars 6 it. long unless stalod otharwise,

shllan Rradley PLEs
OR-ACELA Curmodls uny 000 ar 1080 ;smien Upiiate grane f1vgm Aoen Bradkey SLC 00 o1 &84 1LY

1 b gt

OM-ACRL2 | Onnneasz umy MG ur 1000 sedes Opiiisin porel o e Atkst ey Rlagbnks PLE .
OM-AGBL-3 Conmagla any AU oeelan SpA rrne! o m Allen Brasdisy BLG &3 o 814

DU-ALEL S Cmmnucls any 400 series Opifdaia past i Alen fidloy Werlegh PLE | .
=GE Panus PLCa

UM-EOHL-1 Fenfiogls uny 1000 seilos Optiffata paned ta {3k Bubes 91 Lo of GFRIC PLG

s}pyenon FLEA v

Diy-HEBL1 Sty 400 sarbes prnal W Keyaron LI . .
ON-HEBL Tptitdata B0 sunlyy o] i Keyones £PU )

“Hoys {Autemailondiuot.com) PFLCA .

OM-20BL Opitkinle G110 o 1005 naten o 0LT05, H1 YRS, DA-4ur or MA-45I (L. A5 i 'IY shell io R 2 [ach,

EIAYRGRLY Opiitdate 0Bf or 165 sames be BT infllew (oo 16 pin ‘D' shall 1o 1b ply AN

Qo K] Gt 450 werloste DLOG, D400, Mzos, DLESI w 1 450 CPLL RINE to RJED.

nanm. Cptivdata HIR) ot 1600 sonfur be DLB40 ORU. 18 pin "1 shell e 28817

an-3nelq Ophitinte 400 surlar th (RS-S90 410, 2 in N
Q-G % Au 800 or Y00 xurlos pano] o LAk BHU. 48 nin 1V =il s 15 0 D ehal

DM-40BY2Z Cinnnaain B er 0B penol to DLAGE or DASG0 CP). 49 pio 17 s to 305 pla 07 Soll

OhrARRL3 Curmls 400 vories panet ko UL4NR SR 532 16 16 pin D' shsh :
=bindican PLEa
O-SAuBL- Ottty GU0or 1000 series 18 Medinnn Felab

QIEGEL-2 Cptbate S0KYwrden b Modison FLIE

Power Suppllies )
“lFs] Wil plug poer sitpphy dar 12 raoiy, 000 sxslos pants. ZAVDT {iregutatal) & 1A sulpl,

GHE-PRALE - Wl phi sxaver sugply for R0 eerles pamde. 5Y g2YSImn with corlar negativa, Raquled foy eouligiralun sns for
cmmudion by FLEGs Dt oo nat heva B BV onsenmtem o ol communigetion port,

Light BarKits . _—
CMGHEEN A-Pack of Grast Lhl Bare
QM-RED . etk of (@ Liglit Apzs

DRYELLOW Park of Yellow Ligh) Tigs

Connector Kile
GA-CIACON-1  Tablisga of 4 s calle conaseors GMIRNT to Gpbhhits niesion,

DH-BRGONS  Packago of 4 enlded fype 16 i Jiilyd T ehiedl connatlute fisr OMBOUE jo Oplidutn noniuslioet.

ONM-EREONS  Padera ol 2, 16 plet T sholl b4 pin temlan S sopyslors for 000 br 4006 seres e aonusdim, :
CN-PRGGN Paskrgre of 4 lormdnal plugs for power eonnantion b BN m Y600 vorfes panols,

Gonfiguratinn Soifturate .
NHAFINEDT #uly ponel configuration goflvare on CIMIEN. Do alth DR-AGBL-] and DM-CCBL cehibey In cunnact Fe PO and
opvealor prtiahs, Softwam san hn stovpboslod vepmntoly at ne ohnras front Newwitioase,
oAy <o P ¢ e
“wvseristron. som R oo I . S B
. . . e h 8 LI v ot P
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OPTHVIATE PART# OM1124 & OM3001

Configuration Dptions

. Nematron

BLG Biand Alons :
Opliffuby modotes plug dheclly e mos
PLGs. A wimpde 89232 veblg conreclinn
alicyy you Lo inlutlyes and conlrol Yiy
Optibiato muduaty vin FLE dyta reptsien angd
latldas vegle. To-da s the cpards? tormne)
uses a bonk of avapped FLE poylalore.
Complete operalor hiefacs §& poitcinad
using tharPLG reglaler for daplay measuge
epleeiion, tatn anty, unetlon key \Mierfoce
and Indjeator iyl cortrol, The Catlmpie
maditle emiqupyely secesour thosa PLE
raglrtars and performe deemtlons uide
{etidar lgln aoniral o & real-Hms hagls,

PLOs gro eluva devicsn on fhelr stentard
sommunloelions parly, Tids means thel s
penel alached i the siandsd port mmist
cmmire! {he lmrzder of informattan by imading
and wtling tha FLG regletas, Opitiuie
nanfukss wil puifure Bils mmuntcaiions. lor
modl nrsjm PLOG profosuls.

Ordering Information_

PLG Bl Medudas

Lengar sysiems Invalviey opemaln panels
£an by chnfigured psing on DMIBM
Curmmudestions Maelor and mulipts B
mid 1BOD sailes pEnetz, This monfigumtion
ustes un BE422 llok with wp to 31 modulns
uestuluid o T stnraasionfones cabihe, The
SMBOH! Bonmiivalon franslses dals
Vewien o PLD i e krdividua Optimate

atodufes. Modeles sou Bu lusdul toguthur

1o fomiy cudom modulus ur they v be
<otibuled enyshie Wilin 4700 feut.

The OMEONY Cormuninuilons Mosby
providten a brnapsma interfoce belvacenme

7Le and o grenpaf Optibate modules, The |

commnmcaton kerfare hehvearn rediloy
mquires cnly fosr wires. Tha OM-WIFTi
goilvere progmm I8 dsedd o annfigima Both
{he OMBND1 And the nommacierd panels

Thiz mprdular appriich e ausinm
applicallons prevides a neaity Nmllless
rmimber of possibiilies.

e LI [N '

Ordesing QpHiMats Panols with Glass |, Div 2

Mistaprocessnr Based Syslems
Optidete medutes ten alos Intedtto
direakly lo marl aampuiere  of
mfermoantiollers uskey tha Sptimated lox
profacel, It a micrapracesanr booed
systunr, ha host mismprarisany 18 My
system musler Tha Dpiiists modyten
#re sluva deviens Lthet rezpond tn
eommanals fram {ha host. The Gplikdals
Hux proloopt fa uead b devilop o
prvggrenn Ll eliows the seer fo dirsay
eanitrod Oplinmila module operaiion and
roliove upuntar lnpels, A sedal port b
vetpetired smad e inodules commenicste
tver oftor RAZIZ for & cligle graned
chnfUrdon or 422 for natfiplegane!
configonyions

Wan RE422 comatnlctiivny mwsiuies
vin ba kacatad 1gothnr b s culum
madnlne or thay can fa dledbuind
angwhers within ANON fral,

T el {IpEMate panala with Sless ), v 2 approvele for hazpdous fosalions, simpsy ripkwes tha 54" the phoadoct atrber el an "HY,
Far sasmpln, an (84406 and 4512 wmidd B ordnred w3 OHA0Band OH T2 Tho %" tipvcastiiy e ledlof dosigraion vl lim himnd
af PLC el I yeur wppiicalion, See PLG Conpalibhiy Shart on o battans of page 2,

Rrmaitrn and Gptitade hrapd produgts aes evallable werlduide theouglheur network of fasionr-auhunzadsishibutars, For distibutor samiact
Infrarmsiloen by yonr gy, phasss visi ol yebsile of W aemairon.oem andd oubimit a Regiuesd for Gaelo or vall Nombron'e Costamer Care
Lipntar at yaur prmastzrqlona ey ofiow, CRWINEDTT sofware o be downiomdud froo of cinip o U Bamaion webeis.

{19 and Canadian Offica ~ Namatein Ghrpombion Internaflonnl Offtea - Nednaten Furepe Lid
. G840 Inledars Dive 144 Bemarset Howe, Hustay Cousl

Anin Arbar, B 48903 UGA Walatooville, Hamjnddpe PG? 785G UK

Tek; 1,734,234.2000 Tek 144 (U}29 2226 Y0
Fri 1,730,004, 8074 Pz 244 1) 123 D26 HOUT
Emal: r@nemekoneom Frni subroginsmolioniof

For wore Inforinafinn ot b requnst & quata, vlelt s il i wwnematron.aom

CATERPILLAR

3

J43-136

CONFIDENTIAL WTURO0000305

JA 00003100




PHOENIX PARTH# 2703981

IL ETH BK DI8 DO4 2TX-PAC
Ordor No.: 2763981

mFHEEHIX
CONTACT

Modbus!! CPUDP) bus couplor, 8 inputs, 28V DE, 4 eulpuis, 24 ¥
DC, 500 mA, complets with O cormectors

LS TR ]

Gommeralat doto ' . Cof

EAN 4046356041157
Ptk . . 1 pus.“” o

" Customs il T ssamoeat
WeightFiase  OBEATKE
Gatalogy papa Informatlon * Page 250 (AM-2000)
FPrbduct description I 3 YL il

the: nopessiry ining cormaniom for conpering the supply snd the Q.

Proghaet notos

WEEE/RoHS camplign
TIEHZ00?

slrce:

* i

- www.dmemioad.plivenblantaet com
Plezse note that the data given
biena hax bann ke ftof the
Spnline cateley. Far compehbisive
Iformalion snd data, plesss refar .
"t the user dosumeantation, The
{enersl Terma and Conditfons of
Uan apply to Internet doynioads.

The hus eoppler for tho MogbusTOR(UBP) protorol has 4 digital culpuls end 8 dighelinputs. This packags contains all

Thet Infing faminals can be labaled using pull-out lakeling felds, Tha ficlds heve insert cards thel tiah he labelink
Individually to sult the applieation, Additonally, Mers is tha ZBFMW-G.., Zack marker sldpfor labaling the temdnal polnts,

i
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PHOENIX PARTE 2703981

{LETH BK DIB DO4 ZTX-PAC Ouler Ra.: 2703881

Techrical data . .
fouterFais
Fialdhus eystem Lokslbus
Hame Inlirea kst buesy
Tina oF connoction inlino dhana jumnpar
Iransmisgion spead * 5U0 KRS, 7 MBS jAdomalis deteston, o comblned systera)
Fisldhus aystens " ModusEB DR .
Name " Mudbus TOF{UDP)
Typr #f connstiion RJ4E arekel, atoangaiaton
Tranemizslan spaed _ 100D MBIt
Mo e . sy -
“Tysa of connaciisn ;B pos, Inline connaslar
Elaltal inputy
Inpust marpey Dlgllf-zl lnputa' e
Desaription of the input P BT8R type d
Type of canntation . Infizey cannactars
Gonmection method 7, gl
“Nuraber o1 bpuls ' 2 S :
Frotective elreultry i Folarity protestion Suﬁpr%snr dlode
il‘l}lill\m";tgﬂ . ; Myne - e
Input voltage rnge 47 slgnat : 15YDNG . 34 VRG
Digite] nutppts
durpi;tnamu ) ‘ ) Blgital outputs
Typa of tmestian ! nine connsstors
anmllnm;m!ﬁad B ' 2,3\»}:- P o
Numhar of cutpuls ta
Winxlormares ool eurrent per haana : A0 mA
' Protariiva él'romtry s T Eh};ff circﬁlfahdhvaflimﬂ p}ui'acﬂan Frap running croun
Output vollage ' 24 v -1V (AL noming! curent}
Mol oviput voltags D uvoe oo
Mamin VpU surront por madtle Honwinal 2 A
btooh :
[Meinsiin :mlpl-:uuurmll par wExlik ' . .Qﬁ. o e e e

Masmdnal toad, inductive ' AT
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PHOENIX PART# 2703981

IL ETH BK DHE D04 2THRAC Ondar No.: 2704881

Nomdmal kesarl, lamp
Nominaf lond, ohmic

Perwor supply for medutle glectronics
Suppy 'mlraée

I.?a.rigﬂ of ;mpp]y voltages
swpymmant”

Ganurs! dats
Width
Haolght
Drepsth
Note on}i'i;;mﬁs.fnns

O Welglt
Note onwalght s;m-niﬁcaﬁﬁns.
At ompsratie (aperiion)
Amblent tampﬁrahna (slorageiranspmt)
l’am!:mlbfe hum:ciry {operationf
Payrnindblis hmmdﬁy {dorageﬂmn port)
Au'preaaura (aﬂemliunl
ﬂlr [ rus‘;:;;;féinmyaﬂmsp Uri}
Uegrw o} protatHbn
Machonical ieats

Mour}ﬂttg fype

In[ima polunila! rouling

Cammasleations vallage 1

*

.. ——r

@ulspiv Torsnuby it Uy
Pm-mr impp]y for e

Sﬂ,;n-nanl power Eupplyv:ﬁlage Ua
Posyer gupply tar L0
Current crnswmplion Trom U, o

R R L

0 supply vollage Uy,

Powes supply for U_.,,,,.

Ftiaa

Al TEHPILLAR"

" Pavear sipy for ;

12 W
2w

}yab

"fa2vDe..amv o

f@ mh

50

118.8 mm

b mm

Spacﬂc-um-nﬁ wiith Tbla EONADSN

" aray

—t A bR

With mole connetlors

»25°0 .. 55 °0

LR HIE iy

10 % ... 85 % {As por CN 61131-2)

10 % ... ko % {As P EN 81131-2)

0 kF'a “ ‘IUB kPs (np o SGi]U 1 pbava, Stks lm-el}
?D kPa 106 kPa fap o 3000 m above g3 ie'.ra!}
g v
ibraflon reststanea In ace. wih [EC BDa8-2-6 &g

Shezd 4uy in 2eo, with [EG 59068-2-27 Opomtion: 206 g, 11 ms
duration, sami-ainusnidal shock Inpilse

DN il

e .

1.5V DE 4% T
Max,GBAD{' rm————
2w D ~16% £ +20% (i 500, Wit EN 1 e

DM BALC SO ALY

20 13C3 -945% £ €20% thn o, wath EN éﬁ:ﬁ.’é)' ’

R BA DG 0 of Ly u,,; DA

Mk 2 A ’

24V DGA5% [420%

, W, DEA DC (nhamm dsmlrng}

PTY Y S pEEE
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IL ETH BK DI& DO 2TXFPAC  Order No.: 2702081

ART# 2703981

Brawings
Canaection dlsurm

Dimenslaned dreving
b . 188 .
by e p——
i g] b h—‘_'_-\--...._ !
HE ‘ R —-““‘il
' LA &
o '--w——a__k:
i |
R T
D e e, Y
i _ i .
Lhenm

e
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| _ PHOENIX PART# 2832849

mPHENiX

FL SWITCH SF 16TX

Order No,: 2832848

—

Ethernat Switch, 18 TF R4 parlg, Aaudomatic delocion of data
tramamisslon rate of 10 o 10D Mbilfs (R.J48), wuiacrossing funttion

o ' Produet noles
‘ . WEEERoHS-zomplbunt aincg; .
Commeéroial date ‘. HEMEARONT
EAN ARSI ' (TR
Pack 21 pcs 2
Customs tanlf ' : BST76200 i
Walghl/Pieso | BEGNKG
Y e i g hitg:#f
walelog pagg I.nrun-ﬂ?nm H Paga 108 (A% 2009)_ e o Yeundowniand. phosalxcaniacl.romy
7 Please hole thal iha data ghven .
here hes heen taken from e’
eling catalg, For sorprshensivo
hiformation end data, plassa refer
- {athe user dacumantadan, The
General Terms and Cruitions of
U=s apply to [nfartet dowaloads,
‘Tethniodldate . 0 L7 T B LI o
. . . ) " PO A
Interfaoes
et i Ethemet {RI4)
No. of poris ‘lli FLI45 poris
Typn m‘nnnnacﬂm R.I45 mochat, utonegolialion and autumshg
Tranam]sslon phyalog . Fmemat i RJ4E twislest pair
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FL SWITGH SF 18TX  Ordar No.: 2852348

PHOENIX PART# 2832849

Teansmlsslon spesy
Transmission langth
SIurwaEDs
Indoriage

) ‘s‘it'pa of c-onnscﬁon

Fimefion
Baule: funcilonalily

Sistus and diagnoalics displaya

Mkwork extoneion parametars
Casvadding deoplh

Maxlinum conguctar lorgth [{iwlsiod pairk
Supply voliaga

Supp!;\u;ﬁ;«;je

4 - e

Rosldual ripple

Ranga of supply valiagos
Typice coment nomsurpion
Max. cuprent ronsURTption

Goengmal dutn
Weigh?

Helght

Daplh

Bagran of protistion

Amblent temperalire (cpamtion
Aurbient lnparsdure [Sompelisamspol

i
mlil.s;using realerlal

Elngiromiaynelie rompaiiblity

Emitted inferderanee

AR N am

imrmumnity e inlerference

. oene

- GATERPILLAR®

TTEN B1000.6.2:2005

PR T Y

164 06 (MBIYs {RJ45)

A0k fymf Anfriga)

Dl roceive, Bk statis
ColexitliHier slyaling tonact )
Plug-infsorow cennoation vin COMBICON

Unmianaged mwiteh / putonegotiation, sompllog wilh IEER 802.3,
store and (onvard switching mode

1 Fi35: Use, Wrr {redundan) vt;llaga‘suppm. link nd aclivity per
port

Networl, lins and por slraetus: sny
i m

240G
1BV (Wil the pllif;ﬂfil&‘lj ':ruﬂage angs)
1BHVRC., SN2V
Typ. 3t mA

Ty

aho g
25 mm
: 944 mm
F%m
* 1P20 I aou. with DIN 40060/EG 60529
: pYG._ 857G
WG T
0% .. 85 % (nocondensing)

er bt ) e

Conformance whh EMG dingetive R9ME30EEC
EN 6100054
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PHOENIX PART# 2832849

FL SWITCH 8F 181X  Order Mo.: 2832849

Confermity with BMG directives
Buveluped In gep. with slandard |EC &1008-9.2
Testslandnd (G 61000-4-2 (EBR) )
Testremdt Cterlon B '
Teststandard TG B4000-4-3 {hrmurity to redisted Interforarica
STy oagii R .
Test stundard + 1EC GHIAD44 {bars) :
Teatros;ﬂt. c Ori[erim;B o
' Test standend  IEG 8100045 {stvgn]
Test oot i triterlon B )
T&stslandmd ' IEé'Eibhqu-ﬁ(fmnmnilytnconduc-l&d Imarfa'r'é};c“tﬁu
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PHOENIX PART# 2897253
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PHOENIX PART# 2938604
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. PHOQENIX PART# 2938604

QUINT-PE-100-240ACIADCH D Order Mot 2938804
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QUINT-PS-100-240AC{124DCH0 _ Order No.s 2838614

PHOENIX PART# 2938604
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' Ouipul descripifon

QUINT-PE-100-240AC24DC/10  Ordor No.; 2038804

Corliflala
UL appravaly

Surge vislaye eulayory

Connecition data, input

Type of connection

Gunductor eros nection sclid min,
Candulor crosa nertion aolid mex,
Gu.n.ductar CHoag sc};ﬂ;ﬁ st-r;mﬂeﬂ min.
Canduetor erone saslion sirandod may.
Condusdorvrons saofion AWEKam l';'lin.
Cionthictor aro8s wastion AWEKemil max
Siripping length

-Sum'.s; thw.mﬂ

Connection data, sutput

Ty;'m af enhrection

Conductor aoss seelion ol min,
Condnctor nross saction solidnan,
Canductor eross section Straitded mh.
Concurior smas secilon strantded winy,
Gandutior oross sedlion AWGEKkemil srin.
Coirdustor cross seotlor AWémumil i
éufﬁping tergth

Blynaling
Output name

T P N T
i

'Max!mmn sefledilng voltuge
Outpni valtage ' T
Maximym trush cusront
Continucus oad emmng )

Nots on stalus display

Condusior oioss sectun solld min,

CATERPILLAR’

L 2B mme

Cn Schaing
ULC-UE Revopnicad UL 60950
ULIG-UL llsted UL 508

.

UL, Hlated UL 1604 Class , Diviston 2, Groups A, B, £,D

i

Pluggabla Boraw mni‘lentlcn -
0.7 mm*
A9 mny
0.2 '’
2.5 nint”
24
12
o T
. i3

. T TS

T Plugpable sorew aannedlion
02 mm?
fozwne
28 nm®

24

R P I T T

1
F rmm

P TS . T

DC OK antive

U > 2.5 2% Uy 1ligh slgnal
AR Y

" 24V 0 (signal)

240 niA

A0 mA

*DC OK'LEDgrean
_ UGUT <00 5 Lt: LED fashing

0.2 ‘
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FHOENIX PART# 2938604

QUINT-PS-100-240AGR4DGMG  Ordar No.: 2838804

Condertor procs soction sodid ne. 285 um’

Condutior trahs srctinn steanded sin, 02 mm?

tonductar amss secton siranded max, ! 25 mwe

Gandustor eross section AWGHeml min, P

Fiondumer Srouk seclion AWGHReT max i 12

Tighteziing torque, min Y : .5 Km ’
Tighteriing lorque max. " B.6Nm o
Brrow Hmend M2

Duipit pamo DC CHS fosting

Ouitpast dnaripiion Relay Gé‘ﬂ(ﬂct. oy 3 0.8 % LI Granlact Glogsed
Maximum switching voltage <30V ACDC S
Wsswimerrn oot t:"w‘mnt— Z1A B
Conltnuous Joad ewrent Lo 14

Biatus displ.nym T “DE OKLED gresn B
Diawings

Yotk dlagram

Jmpin] "l
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 POWEREX PART# CS241210
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VOWEREX
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- POWEREX PART# 6S241210
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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 13 of 32

Docket 61715 Document 2015-18532
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Jennifer R. Lloyd, Esq.
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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Order Granting
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Vegas Motion to
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for Summary
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1355

67

Cashman’s Motion
for Summary
Judgment on the
Payment Bond
Claim

02/25/2013
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1520
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Opposition to QH
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1664
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Vegas Reply to
their Motion to
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alternative, Motion
for Summary
Judgment

04/05/2013
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JA0002102-
2387

75

Order
Rescheduling
Pretrial/Calendar
Call

04/17/2013
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JA0002388-89
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Notice of Entry of
Defendants’
Motion for
Summary
Judgment of Surety
Payment and
License Bond
Claims and
Cashman’s
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Summary
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Notice of Entry of
Order Denying
Cashman’s Motion
for Summary
Judgment on
Defendants’
Payment Bond
Claim

05/06/2013
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JA0002396-
2401

78

Notice of Entry of
Order Denying
Mojave’s Motion
to Expunge or
Reduce
Mechanic’s Lien

05/06/2013
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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
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JA0002408-13
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Cashman’s Motion
for Award of
Attorneys’ Fees
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05/31/2013
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JA0002414-40
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QH Las Vegas, PQ
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Successor and
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Cashman’s Reply
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Order Setting Civil
Non-Jury Trial,
Pre-Trial/Calendar
Call
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JA0002488-90

85
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Response to
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Counterclaim
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Order Granting
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Brief
Brief
Memorandum
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Motion for
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to NRS Ch. 108

03/20/2014

29-
30

JAO0007113-
7359

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

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

98

Cashman’s Reply
in Support of
Motion for
Attorneys’ Fees

05/05/2014

31

JA0007708-13
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Findings of Fact
and Conclusions of
Law

05/05/2014
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JA0007714-29
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Costs and
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102 Notice of Appeal 05/30/2014 32 JA0007751-72
103 Case Appeal 06/05/2014 32 JA0007773-76
Statement
104 Decision and Order 08/04/2014 32 JA0007777-81
105 Noti_C(_e of Entry of 08/13/2014 32 JA0007782-88
Decision and Order
107 Notice of Entry of 08/21/2014 32 JA0007792-96
Judgment
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Errata to Notice of
Entry of Order
Denying
Cashman’s
Request for Costs
Pursuant to NRS
18.020

09/02/2014

32

JA0007804-12

111

Notice of Appeal

09/02/2014

32

JA0007813-29

112

Case Appeal
Statement

09/11/2014

32

JA0007830-33

113

Stipulation and
Order for
Dismissal of
Defendants
Fidelity and
Deposit Company
of Maryland and
Travelers Casualty
and Surety
Company of
America with
Prejudice

05/08/2015

32

JA0007834-36

114

Notice of Entry of
Stipulation and
Order for
Dismissal of
Defendants
Fidelity and
Deposit Company
of Maryland and
Travelers Casualty
and Surety
Company of
America with
Prejudice

05/11/2015
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JA0007837-42
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Service

JA00053

13

Acceptance of 01/18/2012 1
Service (Filed in
A653029)

JA000119-22

64

Acceptance of 01/22/2013 5
Services for
LWTIC Successor,
LLC, FC/LW
Vegas, PQ Las
Vegas, LLC, and
QH Las Vegas,
LLC

JA0001206-13

53

Affidavit of Brian 11/02/2012 5
Bugni in support of
Defendants’
Motion to Expunge
or Reduce
Mechanic’s Lien

JA0001084-85

54

Affidavit of Nancy 11/02/2012 5
Briseno-Rivero in
support of
Defendants’
Motion to Expunge
or Reduce
Mechanic’s Lien

JA0001086-87
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Affidavit of 01/19/2012 1
Service
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Carvalho and Janel
Rennie aka Janel
Carvalho

09/29/2011

JA00028 - 33

47

Amended Affidavit
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
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Attorneys’ Fees
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7359
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Case Appeal 09/18/2012 3
Statement

JA000701-03

103

Case Appeal 06/05/2014 32
Statement
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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
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to NRS 108.2275

JA0002414-40

37

Cashman’s Motion 08/29/2012 2
for
Reconsideration of
Order Granting in
Part
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Motion for
Preliminary
Injunction to
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for Summary
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Payment Bond

Claim
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Cashman’s Motion 09/28/2012
to Stay or Suspend
Order Granting in
Part
Counterclaimants’
Motion for
Preliminary
Injunction to
Procure Codes or
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Clarification and
Request for OST

JA000858-84

43
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Opposition to
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Motion for
Summary
Judgment of Surety
Payment and
License Bond

Claims
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JA000704-853
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Opposition to

Defendants’

JA000905-1039

-XXiv-




PEZZILLO LLOYD

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

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
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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
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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
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1101
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Cashman’s Reply
in Support of
Motion for
Attorneys’ Fees

05/05/2014
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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
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Cashman’s 03/18/2013
Supplement to its
Countermotion for
Summary
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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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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
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Clarification and
Request for OST
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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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99 Findings of Fact 05/05/2014 31 JA0007714-29
and Conclusions of
Law
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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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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
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JA0002390-95
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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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Motion for
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Judgment without
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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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Order Denying
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Request for Costs
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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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10

11

12

13

14

15

16

17

18

19

20

21

22

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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10

11

12

13

14

15

16

17

18

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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10

11

12

13

14

15

16

17

18

19

20

21

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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