Power Protection Systems
Critical Power Protection

@ C&cd Power Systems

“Reliable Power Always”
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Power Protection Solutions

Modular/Scalable/Redundant UPS 6 KVA to 9600 KVA

Battery Systems Lithium lon, Nickel Zinc, VRLA, Flooded Cell, NiCad
Track Busway “BR Series” 250 — 1600 Amps

Track Busway “BL Series” 400 — 6400 Amps

Energy Storage Systems (ESS)

Edge Computing Solutions, PODS, Containerized Data Center/Power
Diesel Fueled Generator Systems 30 KW — 2000 KW

Natural Gas / Propane Generator Systems 25 KW — 1050 KW
Automatic Transfer Switches (3 Pole, 4 Pole & Bypass Isolation Types )
Generator Docking Stations to 4000 Amps, Custom Transfer Schemes
UL 924 Emergency Lighting Inverters (1000 Watts to 160 KW )
Industrial UPS Power Systems (Harsh Environment & 25 Year+ Designs)
Modular and Non-Modular Surge Protection Devices ( SPD/TVSS )
Power Conditioners / Voltage Regulators up to 3000 KVA
MIL/AERO/MFG 400 HZ Power Systems / Frequency Converters 50/60 HZ
Leak Detection, Facility Monitor Systems and Computer Room Flooring



UPS Single Module One Line
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UPS Multi-Module Single Line
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M90S Product Overview 6 — 60 KVA/KW Single Phase

Optional Modules provide
wide range of 120V and

provides system level dry
208V receptacle choices

contacts, EPO, RS-232
SNMP/Modbus/AS400

cards
Receptacle Modules

Communications

Module
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Large LCD Display

M90S front view



XTREME POWER
M9080 Modular 208V UPS
15 KVA/KW — 80 KVA/KW




XTREME POWER
M9O0U140K Modular 208V UPS
20 KVA — 140 KVA




Modular 208V UPS 140 KVA/KW

Top Feed Cable Entry

Maintenance bypass provides easy
fromt mounted MBP switch transfers
criticad loads from LIPS power to wif

10" Touwch LED Display

ty power, enabling maintenance

575 Module
Lip to B Batbery Strings Eatic siwitch with reduiisai
Strings each protected with R s

1254 breakes

kW or 15kW Power Module
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Up fo S FTuOLGE

Battery Module
hot vwnppable
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XTREME POWER
X90 Modular 480V UPS
50 - 700 KVA/KW




Modular 480V UPS 700 KVA/KW

Top/ Bostom
Cable Entry

UFPS BEnclosure
nchudes slats for

dp bo {100 0EW

B5kAIC breakers

porser micdules
Idain, Maintenance

Bypass & Output

Breskars




AhELm Modulon DPH Series Overview

Onine double comeersion

Topology Three Phase In, Three Phase Out

p Rati 100, 150, 200, 250, 300 kKVA 300, 350, 400, 450, 500 kVA
ower ating 100, 150, 200, 250, 300 kW 300, 350, 400, 450, 500 kW

Dimensions " - 22 1"x 335" x 7.7

(W'D"H) LT TR Tl 551" x 433" x 787 *

Violtage 480 (3-phase, 3-wire + 5)

AC-AC Efficiency Up to 97%

Backfeed Protection Inbuilt backfeed contactor

Short circuit

with=stand cument GokA

Compliance UL, FCC Class A, Energy Star 2.0, GRE3 Zone 4

* With exhaust fan cabinet for against the wall application.

Delta Confidential



Amsum Best Space Ultilization

» Delta's advanced technology achieves the world's highest power density in a single rack.
» Site space utilization is maximized and more space is reserved for revenue-generating IT racks.

The smallest footprint compared to o
E equivaient 300 kVA models on the market The most pnwerful' 300kVA in a single rack

Brand Brand | Beand Dtz
B A bPH

Power module

J0kVA 13U
EEREE TR CS L (#126%) W -
(Reference Model : DPH 300kVA) 3

Delta Confidential



Amum High Energy Efficiency

«  AC-AC peak efficiency up to 97% saves on operational cost (OPEX)
« Efficiency = 96% at light load 20%
* EﬁiEiEﬂC’f 99% in ECO mode For 1 MW data center, it saves more than

98 K USD in electricity costs owver 7 yrs.

&
aeo g 0,620
07.0% g 0,600
& 96.0% ® @ 3;53 Cost Saving
5 Data Center z " 98 K usp
& 95.0% Typical Load % 9.?20 -
O 8,500
04.0% [ ] T 0,480
0,460
43.0% 0 440 —
Load 25% 50% 8% Liip
DFH 480 v Latency I.IPZE1 =
w—elta OPH-480V Latency UPS ..;"

Conditions: energy cost 0,15 USDEWhH
Delta Confidential ?



A,,ELM DPM Series Product Portfolio

1250 KVA | 1250 kW
PM1 PM2 PM3

Large power ratings
for MW datacenter applications

PMs PM4  5YS

1000 KW / 1000 KW
Y5 PM1 PM2 PM3

P4

750 KVA | 750 kW
gye PM1 P2 PM3

W7o XD
B8 gy 2 M)

500 kVA / 500 kW

sys PM1 PM2

w'ﬁ.ﬂlmﬂl
H73,
ﬂi?z.m._j ¥in)

WaRax nay 4
236 gy

Delta Confidential
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A\ nELTA Delta Ultron DPM series UPS

Topolog On-line double conversion
° d Three Phase In — Three Phase Out

SO0KVA § TS0KVA T 1000KWVA § 1250k A

Power Rating
SODKW § TSDEW 7 100DDKW 1 1250kW
Voltage 480 Vac, 3P3W
Efficien AC-AC Online Mode 969, ——
« Robust Mode 98.5% maxirmum

Overl 106% ~ 125% : 10 minutes
Cﬂpﬂm 126% ~ 150% : 1 minute

=150% : 1 second
Parall=l Up to 8 units
Safety UL1778, cUL

Delta Confidential \



VRLA Battery Cabinet
BC55 Battery Cabinet

Top Terminal Battery Cabinet

FEATURES: _!

»Unigue design allows for easy battery maintenance

»Breaker and fuse options for single or multiple string

»Hinged, locking front door for easy and secure access

»Welded, heavy gauge steel construction

»Factory assembled and fully tested

»Listed to UL 1778 and CE Mark authorized for the
EU market

»Zone 4 approved

»Seismic Certified options available




Gen3 Lithium lon Battery Cabinet
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Delta UPS Battery Solution

Delta UZR Gen3 Series

+ Safe & reliable Lithium-ion battery solution

« UL1973 certificated & ULB540A tested

« Up to 470kW power and 62kWh in single cabinet

» 45% reduction of space and weight, 2-3x life longer to compare with conventional battery
= Front access only to line up against the wall

= Total cost of ownership reduction



Gen3 Lithium lon Battery Comparison

Lithium-ion Battery for UPS to serve Mission Critical Infrastructure

Why to choose Delta Lithium-ion Battery Solution?

2-3x Longer Life 45% Lighter

Lower OPEX

= and heat

Li-ion Battery vs. Lead-Acid Battery

Example

“ IT load: 100KW
+ Backup tim

* Battery redundancy: 1+1 sets

e: 30 minutes * Data center’s years qu se: 10 years minimum

B Lead-Acid Batteries VS. _

LIPS O

QI




Cold / Hot Aisle
Containment

Power
Distribution

System

i/

Modular Data Center POD

Modular UPS
-




924 EMERGENCY LIGHTING

INVERTERS
PARALLEL ABLE | DOUBLE-CONVERSION | OM-LINE UPS | 100% LED COMPATIBLE

Dur UL-924 Emergency Lighting products offer a wide range of applications from single phase to small and medium 3 phase markefs.
These products can be configured for always on or always off applications, supplying energy for the emergency lighting during critical
maoments. Each product can be configured as a standard UL-924 or as an UL-924 OUST product providing energy for 90 minutes or as
desired by the end user.

UNISTAR SCLI924

350W - 21 KW
SINGLE-PHASE

MODEL “EX"

MODEL “E"
* Advanced Circuitry and Battery Protection

* High AC to AC Efficiency MODEL “S" I |

FIRSTLINE PLT 924

9 - 54 KW
THREE-PHASE

Advanced Circuitry and Battery Protection
High AC to AC Efficiency

User-Friendly Mimic Panel

Available in 208 & 480 Yoltages

FIRSTLINE P 924

58.5 - 225 KW
THREE-PHASE

* Advanced Circuitry and Battery Protection
* Cost Effective, High Reliability Design
Supports all connected lighting loads
Manitoring and Communications
Available in 208 & 480 Voltages
Customizable Battery Times

g ; : LR ey

PRODUCTS OO




Track Busway System 250 Amp — 1600 Amp

A AELTA

Busway Systems in Data Center

Busway System
e  Power Distribution Path

Delts Confidential meeeeeesssssssn  Fedundant Distribution Path



ﬁLhELm Product Specification

Busway BR Series Plug-In Units End Feed Box

-\ ﬂ '

Ry type Bh lype
B  Insulaticn maderal - Epoxy Cast Resin B Raled voltage @ 100006 B Rabsd voltage - 1000
(Class F 133°C) B FRaied current : ® Rated current :
B Conductor ; Copper 1072263 20/ 25072008 240053041 230 1600
B FRaled voltage @ 1000 B Ingress raling - 1IP42 B Ingress raling : 1P42
W FRaled current - B Cusiomizable o Induds breaker, B Flupgabls
200 0B ODUT00 1 D00 25001 BO00A poweeT mister, phase sekscior switch B Optonal breaker, power metsr,
B Length - 1m o 8m or cusiomized and Sockest-oulsis, Ergih of o over-lsmparabure detecion sysitem
oord, ebo. (OTDS)
B Ingress rafing . P30, IP3S3doptiocnal) B Optional branch circult sioing
B Fully sulated esway enclosed in alumilnum (BCRSE) or DCIM

R Sing
B Condinuous plug-in opanings (pibch: 100mem§



Track Busway Horizontal Mount
Color Options

Dark Blue Light Blus
FPaniores Paniocne Pariomns Faniors Fanbone Pamnbone
Codcer Black C 2448 C 18-4338 TPG TERY T Wellow T

Grayish Whits Bright White Bluz Green Orangs

Faniore Fanione Farions Fanione Fanbone Fanbone
Codor 134104 TPG 11-0601 TCX TFIT C TETT C THIBC




Vertical Mounted Busway

Plug-in Unit (Rh Type)

Rh type

Depih

Weighl




Busway Configuration

4
s

Feeder seciion Flug-in secion Eripewie s
Flatwise Tee Edgemnse Tee Flatwise Offst Eogewtse Ofsa
Flal io Edge Elbow Edge o Flat Ebow BL-BR plug-in seciion EL-BR Phag-n section wi PR

g 8 7

Flatwise Tee Edgewse Tee Elot Cover Flange End

5 » |
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End Feed Box / End Cable Box

ECM-2 SOENFZSIOCW-_P

ECT N

| 3P POAMER METER
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FLUA MCCE | 3P POWER METER
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ARAMITH | 3P POAWER METER
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SCHMBOER MCCHE

ot e £ e e
W mem | 480 430 a450 430 480 430 300 300 300 300
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Monitoring Module

The plug-in unit can fit within the monitoring module. The power information can be displayed or fransmitted o the
monitoring system via RS485.

InfraSuite Manager
Data Center Infrastructure Management (DCIM)

Delta InfraSuite Manager is the fully featured Data Center Infrastructure Management (DCIM) sofiware solution to deliver
automation and visibility into the data center and increase the ease of management on a comprehensive platform.

InfraSuite Manager optimizes the performance and life cycle management of the data center.

O o[a[ala]2]a
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Delta Lithium-ion Battery
Energy Storage Container
* MWh class Energy Storage

+ High Power Delivery Ability
* Long Service Life & Easy Maintenance

Product Specification

= Flexible Design
Custom design available with standard unit DBS48V505

20 ft Coniainer 40 ft coniainer Contatners in Paralial

Flexible Capacity Expansion

380 kWh 1 MWh ~MWh Capacity

A NELTA

Smarter. Greener. Together.
DOC. KD, DELTA-ESD-8-CONTAINER-E-201 704 1001



Delta Lithium-ion Battery
Energy Storage Container

Renewabie Energy Utilization Support Ancillary Service for Grid

= Smoathing
= Time Shifting
= Maximum availability

* Frequency Reglation
©  « PVWind Smoothing
/ + Spinning Reserve

L HignPower NS

L LongCyceLic NS A
| EasySetup WG Efrgsrws'”’
| Safe Operation Y

A=
- e
" t--.____;-

Smart Energy for Off-grid Sites Micro Grid Energy Storage

Energy siorage suppart
. fior communities. remote
M sites & islands,

To optimize power
utilization and lower fuesl

energy cost J | :

= (il Drilling Site universities, hospitals,

« Mining Site shopping centers, etc.

....... Delta's energy solution can support your business.

Deits Electronies.inc.
Enesgy Storage Dewce BD
EMall ESDED@delizw com Iﬁ
S —— RELTA

Smarier. Greener

D:OC. KO, DELTA-ESD-8-CONTAIMER-E-201 704 1001



HEAVY DUTY INDUSTRIAL DIESEL
STANDBY SERIES

HIFOWER®

Dasigned and engineered to ensure the highest level
of performance and quality stendards.

A VANMAR COMPANT



Heavy Duty Industrial Diesel Standby Product Line

Introducing HIPOWER's newly redesigned and reengineered HEAVY DUTY INDUSTRIAL (HDI) Diesel Standby product line,
specifically tailored to meet the needs of the stationary market in North America. Qur product line offers reliable power solutions
for various commercial, industrial, and life-critical applications, ranging from &0 kW to 2000 KW, The HDI series comes eguipped
with a rich range of innovative standard features, and industry-leading configurable and enginesred options. Our HDI series meets
towgh industry testing and quality standards, including UL 2200, 150, and CSA certifications for models wp to 2000 kW, ensuring that
the HDI series can meet even the most demanding requirements.
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HODI HOI HOI HOI HIDI HDM HOI HOI HDM HDI HOI
60 B0 100 130 160 180 200 230 250 300 330
Units

Fated standby power ta W &0 BD o 130 160 N/A WA N/A A& W& N/A

Fated standhy power Ja W 60 1] L] 13 1 1ad 200 0 =l il 350

Fated standhy powes 3o A Ih] 100 Lr -] 1625 00 ] 250 2875 L5 arn 315
Amp capacity DABIV A 50.2 1248 1504 1944 2B Il [T ELLE:] 3808 48510 5255
Amp capacity 208V A maz 243 £l £509 550 BG4 G940 79840 501 8 1817 | 1S
Amp capacity DEIOV A ni m\a 1203 1334 1985 2165 06 27 007 3554 4713

Max sound presseee leve =
b 7 T 7 H 7
[LPA] @77 @100% Loadz) |V B5 FUEES ? n 2 bl 1 n 7 1

Amiverit Temyp Capatiity “ELE 13s | 13MS 11385 [ MaMs 11385 | 113850 1345 | 113M5 11345 | TiENS 0 1130

Fuel Consurtion
Fotconumguonatiullioed SN 10 BN o AN 1 SR s R ws [EEEE s
0

= — - T - i
Moel {480V] UCIZIAF |UCDTC UCOAD UCIDAF UCIZMAG | UCHTMH. oo grge S4IDD SADE  SaUiDF
fjff.’i_::._‘ bz ol niiad SUEC  SXAED SNAS0 | GNBBO  SMMB0 | SKABD  SMMAD | SKARD MO MDEM MG
Insmistion ClassH = [lasgsH OlassH | ClessH | ClassH | CassH | ClassH | DlessH | ClassH | ClassH o Class H
Temparatura Aise *FMC 125/40 125040 12540 12500 125/40 12500 125040 @ 125M0 25/40 @ 125080 12540
Engina
Manufactorer T BT FPT T FPT FFT 4 FPT T T FPT
WModal N5 NAE NG? MNET NET MET a7 87 i 1] [aE]

S TMZX TMTX TMIK TEZX TEZX TEID TE1D TEID TEID TEXX

EPA Cerfified Tier 3 Teex 3 Tierd Tiex 3 Tier 3 Tier 3 Tiex 3 Tiar 3 Tier 3 Tier 3 Tl
Nomina] Powes HP BaA 177 1|3 g3 FicR i iR 3753 753 3153 4751 2975
Dimensions and Weight
Dimenssoes [LaWel |Llevel | | inches  1139x 883600 M2 x 45 IxER ] 160 % 55. x B8.1 173 x550x 1
‘Wiaight | Lewel 1 Ibs. 3050 3161 430 4520 4550 720 G440 G440 6540 T 1830

imaie weight, achusl weight varies depending on opors seie e A0 er voitage configutations
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1975
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HEAVY DUTY INDUSTRIAL
SPARK-IGNITED
STANDBY SERIES

HIPOWER"

Dasigned and engneerad to ensure the highest leval A VANMAR COMPANY
of performance and quality standards.




HDI SPARK-IGNITED

STANDBY SERIES

Genset Model

TECHNICAL SHEET
HNI-80 - HNI-200

» Sraindacs Soeed Lockable Hardles
» Texetured Podpectar Powder Cost + Primer

ENGIRE SYSTEM

«0il Drain Exiension w) Valve
= Air Clezner

« Fan Guard

« Factory Filled 0

CONFIGURABLE DPTIDNS

ENCLOSURE

+Dpen Skid

= Lewel | Sound Attenuation

= Lewel 2 Sound Attenuation

« Lewel | Sound Atteruation |[Aluminum Enclnsure)

« Lewel 2 Sound Atieruation |Aluminum Enciosure)
~Snow Hood (Onkrw/’ L2)

[EMGINE SYSTEM

=0l Heater

- 1 20%-Iph Witer Jacket Heater [w) kolation Valwes]

ALTERMATOR SYSTEM

~ Anti-Condenzation Heater

~ Rrapstat

 PHEw/ MEISTAVR or MESH MWR

ERGIREERED OFTKING

ENCLOSURE

= hir Dutlet Grawity Camgers.

« iir Inlet Mokorized Campers {0nby wi L2)
GEMERATOR SET

+Saismic Mounts

+Chass H Irsulation Material
«Wented Rmior 23 Pich

«Full Liesd Cogacity Alterralor
» Pristective Thermal Switch

» Skpwed Salor

ELECTRICAL 5YSTEMS

~Babiery Warmer

+Batery Changer

~ 10 Positions Load Center (100 Amps)
+ Remose ESTOR wif NIR Birask Glass
« V0N (GFC| Rerepracle

+ 1014 Peday Common Alarm

» 104 Flun Ralay

+Control Panel Heater

+8, 16, i 3 Leds Femone Anruniator
on Surface Mouneed B

~ M DG Enclosure Lighting Kt wy' Timer
+Enclizsure Heater

GEMERATOR SET

= Entended Test

= Eatended Warranty

= Custoim Testieg

CIRCUIT BREAKER OPTIONS
+3rd Breaker System

+Shunt Trip on 3rd Breaker

» bueliary Contact on 3rd Breaker

ELECTRICAL S¥STEMS
= 2400V Twist Lock Receptacle

HH 40 HHI-100 L= HHI-150 HEI-200
G Standby Rating 8 530V JEW)R) a1 100125 LI/ 154 1501475 0250
Engine Model PSISTT PSI S TLTCAL PE BELT PE| SALTCAL |PSIBBLTCAL MO
Standard Cantreller Model DSE 1610 MK [EE PalD MR DSE 1610 MK DSE Te1d MK FSE 10 MK
Standard ARernator Model © B ‘Stamiord UGG Stamrard 01 FEC Stamford UCIFTSE Stamiord UCIETAF Sxamiord UCLTTEE
Soune Lesee! Full Losd B @ 23t [Leswst | Enchasure) 15 k] T b 1]
185l 1H L 1L 1336"Lx 15x
Lewel | Enclosure Dimereions (in) SREWE S1IWs S LW x W
HIH SLIH SH HIH i
Lewel | Enclrsure Weight (i8] 150 L50 4350 4350 540
Midar Starng @ 3%V Dip m rn ] 550 b
Fued Cassumpltion (AL Full Load] difh 1 131 1530 154l ux
Aol et P or Dl Fuel Qption - - - _
STANDMRD FEATLIRES
EMCLOSURE ELECTRICAL SYSTEMS COOL ING SYSTEM
» Rust-Procf Fastener with rubber washers o protect inkh = Batiery = Factorynstalled Radaior
= High Performance Sourd-Abcorting Material = Battery Cables = fiadiator Drain Esterdion ) Valve
» Gacketed Doors = Battery Tray « 550 Ettwhene Glyool Antiinesme
» Ar Discharge Hood dor Redstors (Upward) Downward Pointing] ALTERMATOR SYSTEM CENERATOR SET
*Litt 01 Door Hinges « 12 Leats « Interal Gensat Yibration lsslaticn

» Sanaration of Circuits - HighyLow Voltage

« Wrapped Exhawst Piging

« Standard Factory Testing

»2¥rg 2000 Hrs. (iTachiver comes hrest) parts & lebaor.

» Silercer Mounted in the Dischargad Hood [Enclesed Hodels Only)

CONTROL SYSTEM

= 5pare Inputs [} | Duatpat (28]

= DSE2130 - DSENet Input Exparsion Module

= DSE2157 - DISENet Qutput Expansion Module

= [SERSG - DSEMet LISE to Ethernet ModBus TCRY P
Comm. Module

= DSERY2 - DSEMet LSE to Ethernet ModBus TCRY I-SHMP
Comm. Module

CIRCUIT BREAKER OPTIDRS

« L1 Blactronic Trip 8% and

« LI Eleceronic Trip B0 and 100% Rated 100% Rzsed
« Saroedd Maie Line Ciroust Breaker

«Shigmt Trip

« Ausilizry Contacts for MLCE

« Auilizry Contbels o Secordery Bragker

« Mecharical Lugs

ALTERNATOR SYSTEM

» Baaring RTD's on Aliemalor

= Main Stator BT on Alternator (2 per phase]
» Tropical Coating

= Alterrator Up-Slzing



HIPOWER SYSTEMS = committed to delisering robust and relisbile nabural gas standby gensrators bo the Fower Generation Indusiry throughout Morth America
We stand behind every machine we maice. That is wihy all our generators come with a standard 2 years or 2000 hours [whichever ocours Srst] parts and labor

limifed warranty.

HNI4ED HMIBDE HMIBED HNISDD  HMNI000
Fated standby power 3o o 450 500 B50 BOD 1040
Fated standby power 3o KA 562.5 625 B1Z5 1000 1300
Engine manufacturer PsI ] sl ] F3l
Engine Model il F2LHO 2L AL 5L
Kominal Prwer He bGed a4 968 1234 1603
Atemator Stamford = Si@miord = Stamford ~ Stamford = Stamford
Amitient Temp Capability "I 122750 122/50 12250 12250 125,/40
Amp capacity SH0EY A 1556 1735 2755 2845 3539
Amp capacity S4EN A 674 752 o 1203 1563
Ay capoity DIV L 542 B2 782 963 1751
oo, @4 M | m n | om | w™
Temperature rise FroG 12540 125/40 17540 12540 125/40
s{Lx'WxH|Inches) T
HRIE00 280" 297" n 103 14,430

HNIEED 20 102" 1 12 18,500 siathoacy wx) SOk el Wil

HMIB00 200" 2" x 1127 26,500 options ranging from fuel types, enclosures,

HINI D0 300" x 02" x 1127 31,000 Enclosure acoessories, |0 expansions, ond

Spachrations and desigre are subject o change, Extimaie weight; achusl weight vanes: depending on opbiors =eleched,

ROBLUISTMESS & SAFETY APPLICATIONS & LSE
ULCEATFED  ANGCETTFED  CSA CEATFED

NFFE10 COWFLUANT® | IS0 CERTIFED EPE CERTFED

CATA LT

>

ENMTERTAMNMENT  HEALTHCARE

bresker types. along with many other
options. cresting an  almost  unbmited
number of combinations fo be able o meet
any engireering specihcation

FUEL SYSTEM FLEXIBILITY
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Understanding Transfer Switch Operation

Standby System Types

Emergency Systems (NEC Article 700)
Legally Required Standby Systems (NEC Article 701)

® Optional Standby Systems (NEC Article 702)
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LOADS



Understanding Transfer Switch Operation
Emergency Systems (NEC Article 700)

Emergency systems are defined by the NFPA as "intended to automatically supply
illumination, power, or both, to designated areas and equipment in the event of
failure of the normal supply or in the event of accident to elements of a system
intended to supply, distribute, and control power and illumination essential for
safety to human life." These systems may include fire detection and alarm systems,
elevators, fire pumps, and egress lighting.

Transfer equipment, including transfer switches, are required to be automatic,
identified for emergency use, and approved by the authority having jurisdiction
(AHJ). Transfer equipment shall be designed and installed to prevent inadvertent,
simultaneous connection of primary and secondary supplies of power. Transfer
equipment shall supply only emergency system loads. Power must be transferred to
the secondary source in 10 sec or less.




Understanding Transfer Switch Operation
Legally Required Standby Systems (NEC Article 701)

Legally required standby systems are defined by the NFPA as “intended to
automatically supply power to selected loads (other than those classified as
emergency systems) in the event of failure of the normal source." These systems
may include heating and refrigeration systems, communications systems,
ventilation and smoke removal systems, and other processes that, when stopped
in the event of primary source interruption, could create hazards or hamper
rescue or firefighting operations.

Transfer equipment, including transfer switches, are required to be automatic,
identified for standby use, and approved by the AHJ. Transfer equipment shall be
designed and installed to prevent inadvertent, simultaneous connection of
primary and secondary supplies of power. Power must be transferred to the
secondary source in 60 sec or less.




Understanding transfer switch operation

Optional Standby Systems (NEC Article 702)

Optional standby systems are defined by the NFPA as "intended to supply power to
public or private facilities or property where life safety does not depend on the
performance of the system." These systems may include data processing and
communication systems, and mission critical systems that are not legally required
by the AHJ.

Transfer equipment, including transfer switches, for optional standby systems are
not restricted to the same requirements as emergency and legally required system
transfer equipment. However, transfer equipment shall be designed and installed
to prevent inadvertent, simultaneous connection of primary and secondary
supplies of power. There are no code requirements for power to be transferred to
the secondary source within a certain time frame.




Standard vs Service Entrance Transfer Switch

Standard ATS - Single Line Service Entrance ATS - Single Line




Breaker Technology

Source 1

!

Drive Motor
Mechanism

Utility
Switching
Device

LOAD —> |

Generator
Switching
Device
Source 2
UL489 Certified Breakers
Sealed

4 key parts: 2 Breakers, Drive Mechanism, bus
connections.

Does not require upstream breakers

kA Rating not specific to external components
Integral Neutral position to isolate load (SE)
UL 1008 & CSA 178 Standards

Power Contactor Technology
Source 1

Drive
Solenoid

Source 2

Integral Switch

Open to air

2 key parts: Contactor Switch & Solenoid

Faster transfer time

Must have upstream breaker/disconnects

kA Rating dependent on upstream (spec) breakers.
Neutral position optional

UL 1008 & CSA 178 Standards
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SERIES TS 970 - 100 - 1200 AMP
AUTOMATIC TRANSFER SWITCHES

TSC 7320 CONTROLLER .
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SERIES TS 870 - 100 - 1200 AMP
AUTOMATIC TRANSFER SWITCHES
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STANDARD FEATURES

« 2.3" back-lit LCD text display for monitoring 3 Phase
Ltility/Generator voltage, system frequency, operation
status and alarms

+ Five key menu navigaticn

+  Front panel editing with PIN protection

+ (Customizable status soreens

+ Lload on Utility & Load on Generator indication

«  Ltility & Generator Source available indication

+ 3 Phase Violtage sensing on Utility & Generator
Sources

+ Generator AC frequency sensing

«  Ltility under voltage control setpoint 50 - 95%
(adjustable)

+ Generator under voltage control setpoint 50 - 95%
(adjustable)

+ Generator under frequency control setpoint 70 - 20%
(adjustable)

+ [Engine warmup timer 0-60 min. {adjustable)

s  Liility return timer 0-60 min. (adjustable)

+ [Engine start (Mains transient) delay timer 0-30 sec.
(adjustable)

+ Engine cooldown timer 0-60 min. (adjustable)

+ Neutral position delay timer 0-120 sec. (adjustable)

* Load Disconnect Contact (LDC) for pre/post transfier
control to signal external building systems such as
elevators during transfer operations

+ LUp to 16 different date and time schedules for On-load
or Off-load Generator Exercising

+ Real-time dock provides accurate event logging

+ Data logging

+ Ten outputs total. Two programmable outputs are rated
at 28, 29VDC resistive, two user programmable outputs
rated 154, 24VDC resistive, and one programmabile relay
output rated at 8A, 250VAC resistive. Remaining contacts
are for ATS functionality. The user programmable
oukputs can be changed to 20 different functions
including: Load on Utility, Load on Gen, Load Disconnect
Contact (LDC), Fail to Transfer (FTT), Wtility Power
Available (UPA), Generator Power Available (GPA), Utility
Power Fail, ATS Not in Auto, and ATS in Auto.

+ The Transfer Switch controller is pre-programmed with
the following outputs enabled:

- Load on Utility

- Load on Gen

- Load Disconnect Contact (LDC)
- Fail to Transfer (FTT)

- ATS Mot in Auto

Local and Remote utility power fail simulation test
Engine start contact (8A, 120/250VAC resistive man.)

Automatic force transfer to altemate supply
should load voltage become de-energized

29VDC control power

Remote Load Test/Peak Shave Input
NEMA 1 Enclosure

Solid Neutral on 4 Wire Systems

Configurable System Voltage Type (3 wire delta or 4
wire Wye capable without additional sensing
transformers)

ATS Generator Bus Power Metering
Capability {Amp, Volt, Freg, kW, KVA,
FIFJ:

Under/Ower Frequency Protection - Utility
and Generator Sources

3 Phase Over Voltage Protection - Lility
and Generator Sources

Phase Sequence and Phase Rotation

Protection for Uility and Generator Sources

Voltage Phase Loss/Unbalance Protection
Programmable Inputs {Quantity 8 Digital Input-
voltage free input)

Optional Remote Imput module DSE2130 (Quantity B
Digital inputs)

Optional Remote Output module DSE2157 (Quantity 8
relay contacts)

R5485 Modbus Remote Communication Port
(Modbus™ Serial RTU)

Optional Ethernet Modbus Remaote
Communication Port DSEBSS (Modbus™ TCP)

Optional Remote Annunciator DSE2548
Support up to Three Remote Display Units DSE2520
Serviceable Plug-in Conmectors

*Fower Metering requines Current Transformer Option K7
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SERVICE ENTRANCE ATS (For U.S. Market Only)

Thomson Power Systems TS 870 Service Entrance (5E) Automatic Transfer Switches incorporate an isolating
mechanism and over current protection on the utility supply thereby removing the need to have a separate,
upstream circuit breaker/disconnect switch. This unique Service Entrance Rated Automatic Transfer Switch
design is incorporated into a standard sized Automatic Transfer Switch enclosure.

Standard features of the Service Entrance Rated Automsatic Transfer Switch include a NEMA 1 rated endaosure,
pad-lockable Service Disconnect control switch and status indications.

TS B70 SE Service Disconnect operation ensures a high level of safety for system maintenance personnel. Normal
operation and performance of the Automatic Transfer Switch is unaffected by the Service Entrance ATS feature.
The TS B70 SE Automatic Transfer Switch is rated for the system load and requires upstream owver current
protection on the generator supply.

The TS 870 SE Automatic Transfer Switches use a type TSC 7320 microprocessor based controller.
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10004 - 12004 Molded Case
Bypass/lsolation Automatic Transfer Switch
TYPICAL SINGLE LIME DIAGRAM
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BYPASS ISOLATION ATS

Note: TSE0 400 fo S04 4 Brewker bypass configuemtion 4TS i imok
g the TH870 with TEORRD condroder. Rafir f e TREAD Commenciad &
Industrial ATE datasheet CLIG2 for delais,

Thomson Power Systems TS 870 Bypass [ Isclation Automatic
Transfer Switches employ an interlock power switching
mechanism that provides an easy and safe procedure for
system maintenance personnel to manually isolate and bypass
an Automatic Transfer Switch. The Bypass/Isolation switch is
manually operated and allows either generator or utility source
o be bypassed to maintain power to the load, while the
Automatic  Transfer Switch is tested for maintenance
procedures as required. The bypass/fisolation procedure allows
a fast, simple, and reliable method of isolating and bypassing
the Automatic Transfer Switch through a "make-before-break”
bypass design. The interlocking mechanism ensures that the
utility and generator sources cannot be paralleled under any
ciroumstance and the transfer switch may be bypassed to
either source.

The TS 870 Bypass/Isolation Automatic Transfer Switch is
supplied as a single complete assembly with all power
conductors provided between the bypass mechanism and the
transfer switch. Provisions for all external power cabling for the
utility, generator and load conductors are provided for in the
bypass/isclation compartment of the switch. The Bypass/
Isolation Switch and Transfer Switch are mounted in separate

barriered compartments.

For transfer switches rated 10004 through 12004 using molded
case power switching devices, the bypass/isolation mechanism
consists of two electrically interlocked power switch devices
and draw-out transfer power switching devices. Utilizing
independent switching units provides a high degree of both
refiability and redundancy not available in other switches.

TS B70 Bypass/Isolation Automatic Transfer Switches are
specifically designed and certified to UL 1008 and CSA 22.2 No.
178 Safety Standards.

All TS 870 Bypass/Isolation Automatic Transfer Switch models
hawe been 3 cycle withstand current tested in accordance with
UL 1008 and CSA 22.2 No. 178.

The standard TS 870 Bypass/Isolation Automatic Transfer
Switch is rated for 100% system load and reguires upstream
over current protection.

Nofe: Automatic Transior Switoh wils rated’ 10004 - L2004 wifizing molded
case poveer switciving woits with 2 closed fransiion aofion may be aperrted i
& "mate-tefore-reat " sequence af the aperafors oirection.
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SERIES TS 880 . 800 - 4000 AMP
AUTOMATIC TRANSFER SWITCHES

TICAL, INDUSTRIAL
REGAL



THOMSON POWER SYSTEMS TS5 880 AUTOMATIC TRANSFER SWITCHES OFFER
THE FOLLOWING:

ENCLOSED CONTACT POWER SWITCHING UNITS QUALITY ASSURANCE
#  Fully enclosed silver alloy contacts provide high « IS0 9001 Registered
withstand rating & 100% continuous current rating
# 3 and 30-Cyde short dircuit current withstand tested
- ) SEISMIC CERTIFICATION
Completel rate util nd ator sid
' mr,[';m e 'ty and generafor side POWET | 1 830 is certified for installation and operation per the
«  Not damaged if manually switched while in service following requirements:
« Safe manual operation permits easy operation « IBC 2012 - Section 13, Occupancy Category IV
= ASCET - 05 Region 3 (minimum S5=200%)
SUPERIOR SERVICEABILITY * (5SHPD Certified
» Al medhanical and conkrol devices are visible and
readily accessible SAFETY STANDARDS
« UL1008
CONTROL FEATURES s (SA(C22.2 No. 178 Automatic Transfer Switches
« T5C 7320 Microprocessor Based Controller
with comprehensive features WARRANTY

+ Isolation plug permits disconnecting control cirouits

all R — * 2 year limited warranty included

PRODUCT DATA

» Models available from BO0 - 4000A continuous
« Available 3 or 4 Pole

» Al models 50/60Hz rated

» Voltage range 208 - 600V

# 3 Phase, 3 or 4 wire systems

Thomson Power Systems TS BB0 Automatic Transfer Switches employ two mechanically interlocked power switching units
with a microprocessor based controller to automatically start a generator and transfer system load to a generator supply in
the event of a utility supply failure. System load is then automatically retransferred back to the utility supply following
restoration of the utility power source to within normal operating limits. All load transfer sequences are open transition (i.e.
break-before-make) with adjustable neutral position delay unless the closed transition option is supplied with the transfer
switch. The optional 30-Cycle rated ATS utilizes insulated case switch power switching devices in ratings B00A through
40004, up to GO0VAC.

The standard TS 8BD Automatic Transfer Switch is rated for 100% system load. The TS BBO design allows fior
optional use of integral over current trip elements within the power switching units. All TS 880 Automatic Transfer Switches
use a TSC 7320 microprocessor based controller which provides all necessary control functions for fully automaticoperation.
The controller is equipped with 2.3 back-ht LCD display which provides operating status and controls. All parameters and
configurations are entered without opening the front door.

TS B80 Automatic Transfer Switches are specifically designed and certified to CSA C22.2 No. 178 & UL 1008
Standards. All TS 880 application and options are available for the 3 and 30-Cycle designs including:

# Closed Transition

» Bypass Isolation Automatic Transfer Switch

+ Service Entrance

+ CSA Type B with integrated over current protection and ground fault protection

The TS B80 30-Cycle shares the same design as Thomson Power Systems UL 1558 LV Power Circuit Breaker
Switchgear; therefore it can be seamlessly integrated into a Parallel Generation Switchgear package.
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SERVICE ENTRANCE ATS (For U.5. Market Only)

Thomson Power Systems TS 880 Service Entrance (SE)
Automatic Transfer Switches incorporate an isolating
mechanism and over current protection on the utility
supply, thereby removing the need to have a separate,
upstream crcuit breakerj disconnect switch. This unigue
service entrance rated automatic transfer switch design
is incorporated into a standard sized automatic transfer
switch endosure.

The Service Entrance Rated ATS feature is a standard
optizn that can be applied to any TS B80 model of Thomson
Power Systems Transfer Switch.

Standard features of the Service Entrance Rated Automatic
Transfer Switch include a NEMA 1 rated enclosure,
padlockable Service Disconnect control switch and status
indications.

TS 880 SE service disconnect operation is simple and
ensures a high level of safety for system maintenance
personnel. Normmnal operation and performance of the
Automatic Transfer Switch is unaffected by the Service
Entrance ATS feature,

TS B80 SE Automatic Transfer Switches are specifically
designed and certified to the UL 1008 Standard as well
as complying with NEC and NFPA requirements. TS 880 SE
Automatic Transfer Switches are for use in emergency
power system applications such as commercial, industrial
or government institutions that require automatic standby
pOower.

All TS 880 5E Automatic Transfer Switch models have been
3 or 30-Cycle withstand current tested in accordance with
UL 1008 and CSA 178, which allow high current rating and
use of nonseries rated upstream protective devices. The
TS BBO SE Automatic Transfer Switch is rated for the
system boad and requires upstream owver current protection
on the generator supply.

The TS BB0 SE Automatic Transfer Switches use a type
TSC 7320 microprocessor based controller.

TYPICAL SINGLE LINE DIAGRAM

i it
T WA T
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OPERATION MODE

Chosed Open [Emergized
Open Clzeed [Emergized
Open Dpen

" " De-Energieed
wacirically wincirically
irdericcioed) irderiocked)
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CLOSED TRANSITIONS ATS (MOMENTARY)

Thomson Power Systems TS BB0 Closed Transition
Automatic Transfer Switches (CTTS) employ two electrically
interlocked insulated case power switching units and a
TSC 7320 microprocessor based controller to automatically
allow a closed transition load transfer when both utility
and generator sources are available. All closed transition
transfer sequences ensure both sources of power are in
synchronism prior to transfer and boad is transferred without
power interruption. Automatic control & protection circuits
ensure the generator and utility supplies are only in parallel
for a maximum of 100 ms to permit an uninterrupted load
transfer.

In the event of a utility supply failure, the TS 88D CTTS
will automatically revert to an open transition load transfer
sequence to transfer system load automatically to the
generator  supply. System load is then automatically
retransferred back to the utility supply utilizing a closed
transition transfer sequence following restoration of the
utility power source to within normal operating fimits. All
closed transition transfer sequences will be inhibited when
only one source of power is available. The dosed transition
feature is a standard option that can be applied to TS 880
models of Thomson Power Systems Transfer Switches BODA
and above.

TS 880 CTTS are spedfically designed and certified to
UL 1008 Standards. For use in emergency power systems
applications such as commercial, industrial, or government
institutions that require automatic standby power and
minimal power interruptions to the load.

AIITS 880 CTTS models have been 3 or 30-Cyde withstand
current tested in accordance with UL 1008,

The standard TS 880 Automatic Transfer Switch is rated for
100% system load and reguires upstream ower current
protection. The TS 880 CTTS designs allows optional use of
integral over current trip elements within the power switching
units, thus eliminating the need for external, upstream
protective devices.

The TS 880 CTTS use the TSC 7320 controller, with built in
sync check relay which contains adjustable wvoltage/ship
frequency threshold limits. The paralleling time is less tham
100 ms. A timer monitors the closed-transition period, and
will isolate, should the closed-transition time exceed the
setting of the timer. If the device fails to open within

100 ms an additional Extended Parallefing Protection is
provided to ensure isolation by opening the other source
within 500 ms.




BYPASS ISOLATION ATS

Thomson Power Systems TS5 880 Bypass/Isolation
Automatic Transfer Switches employ an interlock power
switching mechanism that provides an easy and safe
procedure for system maintenance personnel to manually
isolate and bypass an Automatic Transfer Switch. The
Bypass/Isolation switch is manually operated, and allows
either generator or utility source to be bypassed to maintain
power to the load while the Automatic Transfer Switch is
tested for maintenance procedures as required. The
BypassfIsolation procedure allows a fast, simple and
refiable method of isolating and bypassing the Automatic
Transfer Switch through a break-before-make bypass
design. The mechanical interlocking mechanism ensures
that the utility and generator sources cannot be paralleled
under any circumstance and the transfer switch may be
bypassed to either source.

Mote: Automatic Transfer Switch units rated B00A - 4000A
utilizing insulated case power switching units with a closed
transition option may be operated in a make-before-break
sequence at the operators’ diredtion.

The TS 8B0 Bypass/Isolation Automatic Transfer Switch is
supplied as a single complete assembly with all power
conductors provided between the bypass mechanism and
the transfer switch. Provisions for all external power cabling
for the utility, generator and load conductors are provided
for in the bypass/isolation compartment of the switch. The
Bypass/Isolation Switch and Transfer Switch are mounted in
separate barriered compartments.

TYPICAL SINGLE LINE DIAGRAM

BO0A - 40004 Insulated Case
Bypassflsolation Automatic Transfer Switch

Transfer switches rated B00A - 4000A using insulated case
power switching devices, the bypass/isolation mechanism
consists of two mechanically interlocked power switch
devices and drawout transfer power switching deviceswith
key interlock mechanism. Utilizing independent switching
units provides a high degree of reliability and redundancy
not available in other switches.

The bypass isolation mechanism consists of two
mechanically interlocked power switching devices and
drawout transfer power switching devices with key interiodk
mechanism. Utilizing independent switching units provides
a high degree of reliability and redundancy not available in
other switches.

TS BB0 Bypass/Isolation Automatic Transfer Switches are
specifically designed and certified to UL 1008 and CSA 22.2
No. 178 Safety Standards.

The standard TS 880 Bypass/Isclation Automatic Transfer
Switch is rated for 100% system load and requires upstream
over current protection.
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WE PUT THE POWER WHERE YOU NEED IT™

Quick Connect Docking Systems

Integrating Portable Power into Permanent Installations

© Pow mpSytm INC. A
© Power Temp Systems, INC. |AIIRght R R’Pgﬁi-t Reserved




Docking Panels J{gg;ge,,rgenv
Prevent this..................with this!
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Load Bank Docking Station Basic — Spec
Grade — Pad Mount

Allows for a Permanent - — =
Generator to be load Load Rank Dacking Station i
banked while still oy D
physically connectedto |
building infrastructure. e~ | o

Equipped with a load |
bank dump receptacle if :
generator is called for

Load Bank

during a utility outage.




Cutting Edge Innovations ?s;,vgmﬁm

T THE POWER WHERE YOU NEED [

Adaptable enclosure systems from simple Add-On Panels and Wall |
Mounts, to Modular Pad Mounts.




The Basic Wall Mount Series allows for a simple and safe means
of connecting either a portable generator ora load bank to an
existing generator, ATS, or utility service with 16 Series Cam only
connection points.

Standard Features:

o NEMA 3RX aluminum construction with quarter-tum latches and
powder-coated finish,

Completely sealed when not in use.

Tamper-resistant while in use via cable slots and pad-lockable latches.
Standard phase rotation monitor.

Color-coded 16 Series Gam input/output connectors.

Color matching and printed 16 Series Cam feeder cable assemblies.

Optional Features:

o (ptional Trapped Key Interlock available.
o Rotary or ATS transfer option up to 400A.
o Main circuit breaker options available in 100A - 1200A models.
e Available with 2 wire autp start terminals.

Basic Wall Mount

Quick Connect Docking Panel

Applications:

100A - 1200A Tap Box for portable generator or load
bank connections.
100A - 400A RTS/ATS for portable geneator connnections.

powertemp.com




Dual Purpose — Non-Simultaneous Trapped
Key Interlock Access

Chowrtery e -
M e ets 700 . 3 F Dual Purpose Docking Station e otk o

Pass Through Lugs with Castell R T —

but does not Trapped Key Interlocking w rm:ﬂ:‘ - R
allow load | o
testing with Y -
portable Generator

Load Dump _ !
generator Receptacle ()
connected. i

To Automatic
! Transfer Switch

M|

Load Bank Temporary
Connection Generator
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Spec Grade Wall Mount
Quick Connect Docking Panel

The Spec Grade Wall Mount Series is a versatile solutions that
can be a simple connection cabinet, and also allows for hardwire
connections in addition to the 16 Series Cams. This added feature
is perfect for situations where 16 Series Cams are not available.
1004 - 800A models come with our patented Smart Lug making
hardwire connections even easier. In addition, the Spec Grade
Wall Mount also allows for bottom conduit access and dual
purpose applications such as portable generator and load bank
connections. Also, it can utilize RTS, ATS, trapped key interlocks
and output breakers to supply a complete “All In One” package,
reducing space requirements by eliminating the need for multiple
enclosures, conduit, and labor.

Standard Features:
i R S Optional Features: Applications:
o Completely sealed when not in use «  Transfer switch (Manual or Automatic) *  Connection cabinet for portable generator, load bank or both
o Tamper-resistant while in use via cable slots and pad-lockable latches *  Load Bank Breaker w/ Shunt Trip When hottom conduit access s required
o Standard phase rotation monitor e QutputBreakers ®  When output breakers are required
e Color-coded 16 Series Cam input/output connectors *  720R, 30A & 50A Receptacles *  When combination uses are required ie. ATS, RTS, Multiple Breakers
»  Hardwire Access. (Smart Lugs up to 800A) o Heaterw/ Thermostat
o Dual Purpose. (Load Bank & Portable Generator) ®  Matching 16 Series Cam Cable Assemblies
o Trapped Key Access ®  [eghit



Dual Purpose

Trapped Key Interlock and Isolation Breaker

Meets 700.3F
AND allows
Simultaneous load
banking of
permanent
generator with
portable
generator
connected

pover e

S e
Simultaneous Dual Purpose
with Trapped Key Isolation

and Access to Portable Gen

To Automatic
! Transfer Switch

Permanent |
Generator | T

Load Dump
Receptacle \\©
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Connection

Temporary
Generator
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Modular Pad Mount
Quick Connect Docking Panel

The Pad Mount Series Quick Connect System allows for every-
thing from a simple single tier cam-lok connection cabinet toa
3 Tier side-by-side multi-function unit with integrated transfer
switch, portable generator and load bank connections, input,

load bank, and ATS distribution breakers, paralleling common

buss and any of the listed accessories.

Standard Features:

o NEMA 3RX aluminum construction with quarter-tum latches and
powder-coated finish.

Completely sealed when not in use.

Tamper-resistant while in use via cable slots and pad-lockable latches.
Standard phase rotation monitor.

Color-coded 16 Series Cam input/output connectors.

100 kA plated copper smart T-slot buss.

Twowire auto start terminal with signal destination switch.
Hardwire {Smart Lugs )

Transfer switch. (Manual or Automatic)

Dual Purpose. (Load Bank & Portable Generator)

Trapped Key Access.

Load Bank Breakerw/ Shunt Trip.

208 048 S0 el Applications:

Heaterw/ Thermostat. «  B00A to 6000A connection for portable generator, load bank or multi-
Matching 16 Series Cam Cable Assemblies. funtion cabinets to combine some or llof the required switches,
Riser Bax breakers, bussing, and other emergency power requirements.
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Rotary Transfer Sw

Meets 700.3F
AND allows
Simultaneous load
banking of
permanent
generator with
portable
generator
connected

Dual Purpose

O
"sy[st_ems
Simultaneous Dual

Purpose with Manual
Rotary Transfer Switch

_____________________

Permanent -~
Generator

Load Dump
Receptacle \@

—

Loaﬂ .Bank- -

Connection

E Phare Rotation Maonitor

| Teapped Key interiock

Male Cam Lock

Cirouit Bresker

Temporary
Generator

To Automatic

Transfer Switch




Pad Mount Dual Purpose Simultaneous with
Trapped Key, Rotary or ATS

r temp
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Base Tank

-2 Enclosure w/ Sub

400 KW Diesel Level




PSI Engine Factory Wood Dale, IL
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150 KW Natural Gas

Level-2 Enclosure
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" VOLTAGE REGULATORS
StacoAVR & POWER CONDITIONERS

Staco Energy Products offers a wide range of Voltage Regulators and Power Conditioners in the form of Variable Transformer (StacoAVR),
Tap-5witch (StacoTAP), and Electronic (FirstLine PPC) Technology, depending an the client’s needs. These voltage regulators are
designed with maximum safety, ease of installation and efficiency in mind. They are continuously rated constant output voltage devices,
regardless of typical input voltage variations from + 10% fo-20%. They're applied to provide stabilized voltage to industrial, commercial
and public infrastructure applications where devices need continuous stable elecirical supply. Examples include: Reducing voltage i
large HVAC systems to reduce high energy cost, or stabilizing the incoming power to a large production facility so equipment operates
efficiently, or supplying precise voltage to a single piece of equipment like medical MRI, production CNC, or broadcast Transmitters.

MODULAR POWER
CONDITIONING SYSTEM
VOLTAGE REGULATION

* 120-G00VAC, up to 2000kVA

* 1% or better Continuous Voltage Regulation
* 97-99% Efficient

* Flexible Design
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—
—
ha—
pu—
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StacoTAP

VOLTAGE REGULATOR OR

POWER CONDITIONING SYSTEM
m TAP SWITCH

I" = 120-600VAC, up to S00KVA
* Eectronic, Microprocessor confrolled
* 1-2 cycle comection
* Minimal Maintenance
* Input Circult Breaker
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INDUSTRIAL UPS

* 480 Volt — 120/208 Volt Input and Output

* 5 KVA - 250 KVA Ratings

* VRLLA, Flooded Cell and NiCad Battery Plants

» External Maintenance Bypass w/ Kirk Key

* NEMA 3R, 4, 12 Enclosure for Harsh Environment
* Encapsulated Board Design

* Robust Design for 25+ Year Life Expectancy

i
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Outdoor Power Pedestal
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RLE Technologies Product Lines -

SeaHewk

Designed and engineered to protect facilities and equipment from catastrophic damage
specifically from fluid leaks, SeaHawk leak detection equipment detects liquid leaks
reliably and efficiently.

Falcan

Supervise environmental conditions and the status of equipment in critical areas with
our robust remote data acquisition equipment. With both wired and wireless solutions
available, RLE can customize a solution for any infrastructure.

Rapter

Raptor solutions simplify signal convergence and alarm annunciation for current
monitors and other building automation and monitoring systems.

GWB Complete raised flooring systems available for data center and
- cleanroom environments.




Falcn

Alarm Monitoring & Notification Products
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WING — Overview

« Simplifies sensor deployment by eliminating the need to run
sensor wiring

* Allow sensors to be easily relocated when the needs arise

 Provides direct alarm notification when conditions exceed
establish acceptable limits

* Integrates with existing management system with SNMP,
Modbus and BACnet protocols



WING — System Components

* 868MHz & 900MHz options

e WING-MGR (Wireless Network Gateway)

e Sensors

— Temperature (WiNG-T)

— Temperature / Humidity (WiNG-TH)
— Leak Detection (WiNG-LD, WiNG-LDM & WiNG-SPOT)
— Digital Input (WiNG-DI)

— Analog Inputs; 0-20mA, 0-5 & 0-10VDC (WIiNG-ANLG)
— Thermistor Input (WiNG-THRM)

* Sensor auto-discovery simplifies installation



NING-MGR — Includes

WiNG-MGR (868 MHz or 900MHz)

Power Supply
— PSWA-DC-24 110-240 VAC input

— Includes type A outlet blade*

Antennas (qty 3)

— For use with the 868MHz and 900MHz
WIiNG-MGR’s

— Magnetic base

— Length: 13.1 ft (4 m)

RJ-45 network cable

Rack Mount Brackets

— For mountingina 19 in (48.2 cm) rack or

cabinet
* WING-MGR-868 includes type C, G and | outlet blades



WING — Sensor Features

*  Mounting Options
— Magnets (included)*
— 15mm mini DIN rail*

— Screw

— Zip ties

* Operating Distance
— 100ft (30.5m) through multiple walls
— 270ft (82.3m) through one wall
— 600 ft (183m) direct line of sight

— Greater distances achieved by incorporating
a WING-RXT

* Only available with the WiNG-T and WiNG-TH



WING — Sensor Features

« Significantly Longer Battery Life
— Replaceable 3.6V AA lithium battery

— Up to 12 year battery life at room
temperature

— Up to 8 year battery life at
temperatures up to 140°F (50°C)

— Up to 5 year battery life when system
spans the full operating temperature
range -13°F to 185°F (-25°C to 85°C)

« Selectable Channel Pairs improve
reliability

« Random transmission intervals
between 10 to 20 seconds




WING — Sensor Features

Antenna Guides

Antenna

Channel
Selection

Button
Al - - - - Optional
Pull Tab . . Z|p T|e
e Mounting :
Lith 1
i Holes Mounting
Key Hole
L Brackets Mounti ng
Circuit
Board
Clip

SD-Z1 or
Leader Cable / Sensing Cable
Input
~ 4 - |W B ° Be sure the SD-Z1
DIGITAL | THERM | ANALOG |  CABLE orleadercabe | W B © R
INPUT INPUT INPUT

INPUT

is wired into the

s O

Plastic Pegs



WING — Sensor Features

Analog, Digital Input & Thermistors

O oo
i
0-5v OO ©
o oo
= %%?[E:JH“@
OO0 @] r:;:fvﬁgvcg‘-?ku'guru"
A u T

THER|
INPUT wut INPUT

Input Terminal Block for Digital (Dry  Input Terminal Block for 10K

Input Terminal Block for Analo . : :
P g Contact) Input connection Thermistor connection

(0-5V, 0-10V or 4-20mA) Input connection



WING-RXT — Range Extender

e Adds up to another 1,000 ft
(304.8 m) distance between the
WiNG-MGR and sensors

* Selectable Channel Pairs

* PoE option




WING — System Architecture




WING Web Interface — Home page

rue WiNG-MGR X X
& C 0 © 1000105 e+ H
Social admin RLE Articles Products Travel Reference Weather IP Cameras rue RLETech.com Tl MetSuite ﬂ RLE Sales Map Firearms ## International Stockinc 1 IDShield [3 LegalShield Camping [ TriadFloors ! LV PS Event Informat
RLE = wine-Mer T O Relay1® Reimy2
Active Warning Offline Total Active
0 o 162 . te2 i

R @ 10 ¥ |records per page Search
= Communications L Name % Location = Serial = Type = Reading(s) = Age (Seconds) = Battery = Status =
e 1 Sensor #1 EE6FEC2D [ 784 | 4 [} 3.68V ol
Sensor #£2 DAGB2678 [ 41 | 6 (B} 362 ol
Sensor £3 40BBF712 [ 7627 | 4 [} 3,68V ol
4 Sensor #4 78746786 [ 76 | 10 [} 3.8 ol
5 Sensor &5 Katie_s Office DF1FB430 203 [ 3.75v
6 Sensor #6 80389FS5 9 [} 5,75 h
Sensor #7 551DBB4A 5 [} 3.68Y b
8 Sensor #5 53E49AC4 4 [} 5.62v h
g Sensor #9 264AF186 [ 7627 | [} 362V b
10 Sensor #10 TE17117A -} 3,75 ik
Showing 1 to 10 of 162 entries Previous 2 3 4 5 . 17 Next

* Sensors link to page including historical info and additional sensor links
e Temperature / Humidity Sensor values now also include calculated dew point
* Includes sensor age, current battery status and sensor status




Falcon F200 & FMS

Falcon products are used to provide
visibility to sensors and equipment at
anytime, from anywhere and provide direct
alarm notification when conditions exceed
acceptable limits.

- NO SOFTWARE REQUIRED

- Configured and viewed with a web browser

- Connect it to a network

- Connect sensors and equipment

- Establish acceptable limits

- Identify who gets notified when conditions
exceed acceptable limits

- Pass critical information up to a
management system through standard
communication protocols. (SNMP | Modbus |
BACnet)




What Can Falcon Products Monitor?

Any device that provides any of the following output signals:
...SNMP, Modbus & BACnet

Existing Sensors & Equipment including: @ =

» Computer Room Air Conditioners (CRAC'’s)

* Power Distribution Units (PDU'’s)

 Power Meters

e Uninterruptable Power Supplies (UPS’s)

« Branch Circuit Monitors (BCM’s),

e Automatic Transfer Switches (ATS’S)

» Transient Voltage Surge Suppressors (TVSS’s) ‘
[P Cameras

* Generators

* Fire Panels

o Security Systems




Protocol Converter

Simplifies the issue of convergence and integrating signals into a NMS /
BMS

Inputs and Outputs SNMP, Modbus & BACnet protocols

Accepts signals from 32 units / groups / nodes with a maximum of 1,024

registers / OID’s / instances Building / Network
Management System




Integration Solutions

Relay Replicators (RA1x2 / RR10x20 / RR20x40)
— Dry Contact splitter

— Electrically isolates signals

Alarm Status Panels (RA1x2 / LDRAG)

— Alarm annunciators

— Latched and non-latched

Power Fail Monitors (PFM)

— Senses loss of power to an outlet

— Form “C” output relay

Ground Fault Monitor (GFM)

— Monitors a floating battery string

— Alarms when approaching a grounded condition



Falcon FMS — Delta View Nest
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(Colorado State University Campus Map)

A .jpg image (map) can be

uploaded as a background

image to display up to 32

integrated RLE products

e Each dot represents an
integrated RLE product

* The color identifies the
summary status of the
integrated products

e The dotis alink to the
product



Falcon FMS — Delta View Nest

A .jpg image (map) can be
uploaded as a background
image to display the
summary status of up to 32
RLE product “Nests”

e Each dot represents an

“Nest” of integrated RLE
products

e The color identifies the
summary status of the
”Nest”

e The dotis alink to the
”Nest”

* Information from as many as
1032 integrated RLE
products can be viewed with
only two clicks from the
summary page!
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Leak Detection
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Spot Detectors

» Used for detecting conductive fluids in confined areas
» Adjustable probes

« Corrosion resistant, no exposed metal

» Potted electronics = submersible design!

* No visible or audible annunciation




Spot Detectors

Detects Conductive fluids Conductive fluids Conductive fluids Conductive fluids
*
Power 24\’, AC/DC Falcon FMS SeaHawk controller =L
(isolated) or Falcon F200

Audible = - - -

T Hawk T Hawk Z
Output Form C output relay 12-36VAC 0any Sea f;N 0 Seatawk Zone

controller controllers
Leader Cable 5-wire 2 wire Mating connectors 4 wire
14ft / 4.27m 14ft / 4.27m 10in / 0.25m 14ft / 0.25m

Primary use: Integration Falcon products SeaHawk controllers  SeaHawk controllers

* When using DC power, power must be removed to reset the sensor

** Adds 50ft/15.24m of simulated distance when used with a SeaHawk controller



Leak Detection Cable (SC & SC-C)

« Patented design helps eliminate false
alarms

 Plenum rated — CL2P
e Quick dry / quick reset




Zone Controllers

Enclosure Plastic
Power 5VDC
requirements (isolated)
Max. Sensing 300ft / 91m

Cable

Rel
elay outputs Leak and Fault

(form C)

Audible Yes
Adjustable High/medium
sensitivity /low (jumper)
Adjustable i
alarm delay

* Multi-functional controller

Metal

24V ACor DC
(isolated)

1,000ft / 305m

Leak and Fault

Selectable (on/off)

25uA to 250uA (dial)

10 seconds or
2 minutes

Metal

5VDC (Included)

200ft / 61m

Summary

Selectable per input

Metal

24V ACor DC
(isolated)

6 inputs

1,000ft / 305m per input

Summary relay and
one for each input

Yes

Yes

Yes




Power requirements

Max. Sensing Cable
Local Display

Integrated maps (uploaded)
Audible annunciation
HTML (web) interface
Direct email notification

Virtual / Physical zones (Master/Slave)
Output protocols

Communications:
Relay output(s) (form C)
4-20mA output
EIA-232 port
EIA-485 port(s)

RJ-45 / Ethernet jack

12-24V AC/DC (isolated)

10,000ft / 3,048m

LED’s & 4 character LED

Yes

Modbus RTU, N2

Summary

One

24V AC/DC (isolated)

1,500ft / 457m

Bi-color LED

SNMP, Modbus, N2, BACnet

Yes

Yes

LD2100 LD5200

24V AC/DC (isolated)

5,000ft / 1,524m

Bi-color LED,
Dot matrix LED

2
Yes
Yes
Yes
32 selectable

SNMP, Modbus,
N2, BACnet

Summary

Yes

Yes

120/230-240VAC
10,000ft / 3,048m

480x272 pixel LCD color
touch screen

10
Yes
Yes
Yes

32/128

SNMP, Modbus,
N2, BACnet

Two leak, Two Fault
Yes
Yes
3

Yes



LD2100 & LD5200 — Delta View

(patented)
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SeaHewk

RLE Leak Detection Controller Product Matrix
RLE Technologies produces a wide variety of leak detection products, each with their own unique features.
Our sales and support staff is always available to help you choose the system that’s best suited for your application.

[LD310| (LD1000 | [LDRAG| 10K LD1500 (LD2100] [LD5200 | [Fz00] wi:ﬂ‘ll'l_- L
|Zone Leak Detection | 1 Zone 1 Zone 6 Zones 1 Zone 1 ZONe per WiNG-LD
|Distance-Read Leak Detection| v v v v

- - 300ft 1,000ft 1,000ft per zone 10,000ft 1,500ft 5,000ft 10,000ft 200ft 100t par WiNG-LD
[Maximum Sensing Cable | 91m 305m 305m per zone 3,048m 457m 1,524m 3,048m 61m 30.5M per WiNG-LD
[Compafible Spot Detectors| [so-Z[sD-z1] SD-Z1 SD-Z1 SD-Z SD-Z SDZ SD-Z SD-Z1
Audible Alarm v v’ v v v v’ v

. . . 1 power LED . X ) Alphanumeric Dot Full Color . ) . )
Local Display 1 t|L|—Ec[(J:Io| 3 smigEItE:—é:olor 1 Tri-color status 4?2?5?59:_&53 B|{0IL0|£Dstatus Matrix LED; Touch Screen 1 I‘-"IuLIES:oIm 1 MuLIEbcoIol
LED per zone Bi-color status LED LCD
Web Interface v v v v
Adjustable Sensitivity v v v v v v e
Adjustable Alarm Delay v v v v v *
Email Motification v v v e
Interactive Leak Detection Maps 2 10
Logging v v v v v

i 127 Physical

Physical & Virtual Zones 32 Selectable 32 Virtual
L Modbus, N2, Modbus, N2, Modbus, M2, Madbus, Madbus, SNMP,
Communications Protocols Modbus Modbus Modbus, N2 SNMP, BACnet | SNMP, BACnet | SNMP, BAChet SNMP BAChet*

1 Leak, 1 1 Leak, 1 1 Summary 2 Leak, 2 Fault .
Relay Output (Form C) Fault Fault 6 Leak/Fault 1 Summary 1 Summary 1 Maintenance | 1 Summary 2 Ssummary
4-20mA Output v
EIA-485 Ports 1 1 1 1 3 1*
Ethernet v v v’ v e
Powe S5vVDC 24VAC/NDC 2NDC 12-24VAC/VDC | 24VAC/VDC 29VACHNDC ~ USB - 5vDC | 3.6V AA Lithium

" Supply sold separately | sold separately | sold separately sold separately | sold separately sold separately 100-240VAC included Ion Battery
Enclosure Plastic Metal Metal Plastic Metal Metal Metal Metal Plastic

*Induded irI WING-MGR I




SeaHawk Accessories

* Non-Sensing Cable (NSC-xx & NSC-xx-M)

— Used between lengths of sensing cable
— Does not add resistance
— NSC-xx for use with SC
— NSC-xx-M for use with SC-C
e J-clips (JC-xx & JC-C-xx)

— Secures cable, recommended every 3ft/ 1m

— Self adhesive backing
— JC-xx for use with SC
— JC-C-xx for use with SC-C

e Cable Caution Tags (SC-T)
— Used to identify the cable

— Recommended every 10ft / 3m
— Each SC-T contains QTY 10 tags




SeaHawk Accessories

* Weighted Cable Connector (WCCS-50)

— Creates distinct separation between lengths of Sensing Cable
— Simulates 50ft / 15.2m of Sensing Cable
—  WCCS-50 for use with SC

o Cable Splitter (X-CON)

— Single input, three outputs

— Does not effect the accuracy of a Distance-Read system p—
—  Simulates 150ft / 45.7m of Sensing Cable (3 x 50ft / 15.2m) [ 1
—  X-CON for use with SC o
— Includes two End-of-Line connectors (EOL’S)

* Enclosures (LD-ENC & LD-ENC-NP)
— Commonly used with the LD1500 and LD2100
— LD-ENC includes 100-240VAC to 24VDC power adaptor




SeaHawk Accessories

 Framed Reference Map (FM1114)

— Created for Distance-Read systems

— Generally hangs next to the controller and
used as a reference to identify the location
of the leak

— Initial product shipment includes the frame
with instructions for the installer on how to
create the draft that we use to create the
final map

— Final printed map is provide after
installation

— Final image file is also provided that can
be uploaded to the LD2100 or LD5200 to
be viewed through the web interface




Rapter

Integration Solutions
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Raptor Integration Solutions

Are there any issues with convergence of protocols?
— What protocols will the existing management system accept?

— Is there equipment that cannot be integrated due to protocol issues?

Do dry contact signals need to be routed to multiple monitoring
systems?

Are there any monitoring needs that cannot be met with currently
available products?

Are there needs for custor

“
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Raptor Integration Solutions

« The Protocol Converter accepts SNMP, Modbus and BACnet
signals from up to 32 devices and translates the signals to SNMP,
Modbus and BACnet for integration.

September 24, 2024



Protocol Converter

e Inputs and Outputs: SNMP, Modbus BACnet
e 32 units/ groups/ nodes
e 1024 registers/ OID’s / instances

Building / Network
Management System

September 24, 2024



Custom Panels and Enclosures

Certified UL 508a manufacturer

Years of experience creating custom panels

We engineer, assemble, test, and package custom panels to meet your
specifications

— Annunciation panels

— Control panels

September 24, 2024



